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hovv to use eern 
The 34th edition of EEM is arranged in four volumes 
each composed of related Product Sections. For user 
convenience, each volume contains its own Product 
Index and Directory (green pages) and its own 
Manufacturers and Sales Offices Directory (yellow 
pages). Every Product Heading and every manufacturer 
of electronic products is listed in each volume. Where, 
however, the Product Section is assigned to a volume 
other than -that in use, a cross reference is made to the 
appropriate volume for further information. 
To locate a specific product. Start by choosing the 
volume whose title describes the class of electronic 
product you are seeking. If you are not sure which 
volume is appropriate, pick up the first one at hand and 

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

product selection guides 
There are 35 Product Selection Guides included in this 
edition of EEM. They are located on the first pages of 
the Product Section to which they apply. Use these 

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

product selection index eern 
Product Section Guide 

1100 
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1400' 
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2025 
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2300' 
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2350-
2400' 
2440' 
2450' 
2460· 
2475' 
2500 
2550 
2600' 

2700' 
2750' 
2900' 
2950' 
2975' 
3000 
3100 
3130 

3200' 

Amplifier Assemblies, Instrumentation 
Antennas & Accessories 
Audio EqUipment & Accessories 
Cabinets. Enclosures. Racks, & Chassis 
Capacitors 
Chemical Compounds 

(AdheSives, Cleaners, Coating') 
Circuit Boards (Printed), Materials, & Accessories 
Coils, Chokes, & Inductors 
Co~es, Magnets, & Ferrites 
Communications & Telemetry Equipment 
Computer Peripheral Equipment 
Computers (Mini/Micro/Boards) 
Computer Software 
Connectors, T enninals, & Sockets 
Control Systems & Components 
Crystals, Oscillators, Crystal & 
Piezoelectric Filters 
Data Acquisition/Handling Systems & Accessories 
Delay Lines 
Panel Hardware (Bezels, Dials, Knobs, etc.) 
Military Components and Equipment 
Displays, Readouts, & CRT s 
Lamps, Lights, & Indicators 
Fiber Optic Equipment & Accessories 
Hardware & Mechanical Componimts 
Environmental Test EqUipment 
Fans, Blowers, Cooling Equipment, & 
Heat Exchangers 
Filters, Power 
Filters, Signal 
Instruments, Test & Measuring 
Panel Meters (Analog & Digital) 
Instruments, Oscilloscopes 
Instruments, Graphic Recording 
Insulators & Insulating Materials 
Integrated Circuits, Hybrid Circuits, & 
Function Modules 
Interconnection Systems (Backpanels. Card 
Holders, & Packaging Systems) 

3450* Microwave Components, Systems, & Equipment 
3500' Motors, Drives, & Rotating Equipment 
3700 Electro-optical Equipment 
3900' Batteries 
4000' Power Supplies, DC 
4050' " Power Supplies, AC 
4100 Production Equipment & Manufaeluring Services 
4200 Prototype Boards, Kits, & Design Aids 
4300' Protective Components (Fuses, Circuit Breakers, etc.) 
4500' Relays 
4525 Shields & Shielding 
4550' Solenoids 
4600 Soldering & Desoldering Equipment 
4700' Resistors 
4750' Potentiometers, Trimmers, Controls, & Rheostats 
4800'* Discrete Semiconductors 
4900 Servomechanisms & Robotic Equipment 
5100' Switches 
5150' KeybOards & Keypads 
5300' ThennaI Components 
5400 Tools (Manual & Power) 
5500' Transducers &. Encoders 
5600' Transformers 
6000' Wire & Cable 

• A Product Selection Guide precedes these Product Sections 

VoJ.A 

A·1002 

A·1154 
A·1284 

A-1300 

A-1492 

A'1608 
A·1650 

A'1719 

A·1746 

A·1834 
A·2012 
A·2082 

A·2130 

Vol. C 

C·1002 

C·1145 
C·1147 

C·U55 

C·1582 

C·1595 

C-1600 

C·1670 

C·1678 

C·1685 

C·i686 

C·1701 

C·1702 

C·1704 

Vol.D 

D·1002 
()o1020 
(>-1024 

D·1067 
1>-1079 
()O1120 
()O1123 

()O1126 

()O1144 

()O1200 

D·1206 
D'1340 
()O1406 
()O1415 

D·1426 
()O1500 
()O2146 
()O2234 

()O2240 

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

New England 
Hearst Business Communications, Inc. 
20 William Street, Suite G5 
Wellesley, MA 02181 
(617) 239-1333 
FAX: (617) 239-0558 

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

Pennsylvania & Southeast 
The Gittelman Company 
Lee Park 
11 00 E. Hector Street 
Suite 415 
Conshohocken, PA 19428 
(215) 941-0600 
FAX: (215) 941-0335 

Midwest 
Pattis/3M 
7161 N. Cicero Avenue 
Lincolnwood, IL 60646 
(708) 679-1100 
FAX: (708) 679-5926 

Southern California/ 
Nevada, Arizona, Utah & New Mexico 
Media West 
202 Fashion Lane, Suite 207 
Tustin, CA 92680 
(714) 832-5005 
FAX: (714) 544-7849 

Northern California/ 
Pacific Northwest/Colorado 
Hearst Business Communications, Inc. 
1333 Lawrence Expressway, Suite 255 
Santa Clara, CA 95051 
(408) 249-6800 
FAX: (408) 249-1384 

Canada 
Hearst Business Communications, Inc. 
20 William Street, Suite G5 
Wellesley; MA 02181 
(617) 239-1333 
FAX: (617) 239-0558 

Japan 
Interpress Inc. 
Yamaji Sanbancho Bldg. 5th Floor 
5-24, Sanbancho, Chiyoda-ku 

Il~~3J~i2331 
FAX: 81-33-234-2380 

Europe 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
(516) 2271300 
FAX: (516) 227-1901 



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

trademark and 
logolinder directories 
A comprehensive Trademark Directory is included with 
Volume C. The EEM Logofinder shows the symbols and 
graphics used by manufacturers as identifiers on their 
products. Use these pages to locate manufacturers of 
specific trademarks and logos. 

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

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

10 order a product found in eeft'l 
When you have located the product that suits your needs, 
call the manufacturer or the local sales rep or distributor 
as shown in the EEM yello\lv pages. Give the EEM data 

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

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

index, one each for the EEM Product Sections, 24 for the 
alphabetical file of multiproduct catalogs, plus more than 
200 additional labels for system expansion. The EEM File 
System also includes Cross Reference Cards so you can 
quickly and easily find multiproduct catalogs. The EEM 
File System is complete and can save you countless hours 
of time and thousands of dollars. Send your check for 
$25.00 to: EEM File System, 645 Stewart Ave., Garden 
City, NY 11530 and we'll absorb postage and handling. 
Send a purchase order and add $5.00 for postage 
and handling. NY, CA and MA residents, please 
add sales tax. 
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minlglossarles lit IB '" charts", .. '" 
Abbreviations/Acronyms .......................................... A·1114, 8-1037, Co 1116, 0-1068 
ASCII Code ............................................................. 0-1 086 
Batteries & Fuel Cells .............................................. 0-1468 
Capacitors ............................................................... A-I 054 
Capacitor Formulas ................................................. A·I078 
Conductors, Maximum Current Capacity .................. C·1825 
Connectors .............................................................. C·1329 
EBCDIC Code ......................................................... 0·1110 
Encapsulation .......................................................... C·1126 
C;hcw ();-tir<: ................................. 8.1224 
Opto Semiconductors .............................................. S·l ~.jLJ. 
Power Supplies ....................................................... 0·1522 
Relays ..................................................................... 8·1449 
Relay Contact Forms ............................................... 8·1550 
Resistor Color Codes ............................................... Aa 1924 
Servo Components .................................................. 8·1270, D-2244 
SI Units ................................................................... A·2080, 8 0 1666, Co 1362, D·2246 
Symbols-International Authorities ........................... A·n39, 8 0 1024, C·n56, D·1090 
Thermal Conductivity of Dielectrics .......................... Col 709 
Thyristors & High Power Diodes ............................. A-I 728 
Timers ..................................................................... B·1409, D·1149 
Wire Gauges ............................................................ C·1864 



91 . 
92 Alphabetical Index 
of Manufacturers' , . 
C· atalog' Dages This index provides an alphabetical listing of C 4 manufacturers pages and where to find them 

A 
AAK Corp .......................... 001507-1510 
AalpI)a Precision, Pacific Resistor Co. . . .. A·I837 
AAVIO Engineering, Inc. .................. C.1604 
Abacus Controls Inc. ............... 002149-2151 
Abbott Electronics ................... 0.1523-1543 
Abbott Technologies, Inc, Translonner Division 

.................... A.2134-2149; 0.2152-2153 
Abbott Technologies, Inc. Power Supplies Division 

................. 0.1511,1513-1521,2152-2153 
ABL Electronics Supply, Ill?- ... C·1155, 1710-1713 
Aocutech Benchmark ServICeS ..... 0·1024--1026 
Acme Electric Corporation 

....................... 001544--1547,2154--2155 
Acopian Technical Company ....... 0.1549-1578 
Active Control Instrumentation ............ 0·1126 
ADCTelecommunications, Inc. ..... C.1157-1159 
Adtech Power Inc. .................. 001580-1583 
Advance Conversion Devices Co.Unit 01 Transitor 

OVes., Inc. ........................ 002156-2159 
Advanced Analog, Intech ................. 001548 
Advanced Components Irlds., Inc., Spitznagel GmbH 

.......................... A.2150-2151; 801492 
Advanced Control Sys. ........ .. .. .. .. ... 0·1127 
Advanced Electronic PaCkaging .......... A.1719 
Advanced High Voltage Co. Inc. .......... 0·1579 
Advanced Input Devices ............. ' ..... B.1795 
Advanced Systems Concepts, Inc. ........ 00 1144 
Advanced Technology Company ... B.1235-1237; 

C·1605-1608 
Ad-Vance Magnetics, Inc. ................. C.1686 
Advantest America, Inc. ............. 0·1214--1215 
Aeroflex Laboratories Inc., ARX, Inc. ........... . 

A·1720-1721 
Aerovox Inc ............................... A·1618 
AirBorn, Inc.. . .. . . . . .. . .. . . .. .. . . .. . . . . ... C·1160 
Air Electro Inc. ............................ C·1280 
Airllyte Elclrns. Co. .. .. .. .. .. .. . .... 80 1236-1243 
Airpax-cambridge Oivision, A North American Philips 

Co. ..................................... 801348 
Airpax-Gheshire Oivision, A North American Philips 

Co. ............................ 801875; 001128 
Airpax-Frederick Oivision, A North American Philips 

Co. ..................................... 801832 
Airpax-Intemational Oivision, A North American 

Philips Co ..................... 801875;0.1128 
Airpax Sensor ~iy. A North American Philips Co. 

................................ B.1875; 001128 
AJ.'s Power Source ....................... 0.1584 
Albar, Inc. ... .. .. . .. . . . .. .. . . . .. . . . . . .. . .. A.2152 
Alden Products Co. ................. C01161-1163 
A.LE. Sys., Inc. ............................ 00 1604 
Alexander Batteries, New Product/OEM Divison 

......................................... 001430 
Alexander Manufacturing Company ....... 001430 
Allen Avionics, Inc. ................. A·1494, 1653 
Allen Co., Inc. Robert G. ......... , .. .A. 1 006-1 009, 

1839-1842 
AlHed Controls Incorporated ........ 80 1400-1403. 
Altair Exchange Corporation ........ 80 1 034--1 036 
Altech Corp. ... B·1349, 1643; C.l 006-1 007, 1148, 

1164--1171 
Amber IrIds., Inc. .......................... 801351 
Arnco Engineering ............ C·1 008-1011, 1609 
Amecon, Inc. ..... A-1154, 1156-1158, 2154--2165 
AME Corporation ......................... 801644 
Amerece Corporation ............... C.1307-1309 
American Aerospace 'Controls ...... B.1876-1877 
American Arium, Formerly American Automation & 

Arium .................................. 001217 
American Control Technology, Inc. ....•... 801645 
American Magnetics Corporation, Group 4 

............ : ............................ 0.1079 
American Microsemiconductor, Inc. ...•... A.2083 
American Relays, Inc. ............... 801404--1408 

American Zettler ........... A02167; 801410-1413 
AMrTRON, American Micro-Troni1C, Inc. ... A·1843 
Amkey ............................. 801796-1797 
AMP ................ 801646-1647; C·1173-1273 
Amperite Co."Inc. ......................... 801414 
Amplifier Research ..... 001002-1003,1020-1021 
Amuneal Manufacturing Corp ............. 001687 
Analogic Corp., Oata Conversion Prods. Grp. 

................................... 001145-1148 
Analog Modules, Inc. ..................... 0·1004 
Anco Electronics, Inc. ..................... 00 1 080 
ANO, William J. Purdy Co. . .......... 801038-1039, 

1137-1139 
Anderson Electronics ............... A·1304--1305 
Andon Elctms. Corp. ................ C·1274--1279 
Ango Electronics Corp. ................... C.1012 
Angstrohm Precision, Inc. A Company 01 Vishay 

............................. Ao l844--1645, 2015 
Anritsu ............................. 0·1216-1219 
A. P. Circuit ............................... A·1654 
Apex Microtechnology Corp. ... 00 1005-1 007, 1598 
Apollo Display Technologies, Inc. ......... 80 1 040 
Applied Power Conversion, Technology Dynamics, 

Inc. .............................. 0·1586-1593 
Approved Purification Corp. ............... B·1878 
APX-Arstan Products ............... A~2166-2169; 

0·1594--i 597 
Arco ElectroniCS .................... A·1655-1657 
Arcolectric Corp. .................... 80 1141, 1648 
Aries Electronics .. Ao1722; 801649; Co1281-1288 
Armbar Industries, Inc. .................... A·1011 
Arnold Magnetics ................... 001599-1603 
Aromat Corp., Matsushita Electrical Works Ltd. 

....................... B·1415-1427,1650-1651 
ASC ................................ A·1012-1018 
Ascent Power Technology ................ 0·1605 
Asian Computer Corporation ....... 0·1585-1587 
Associated Research, Inc. ... . . . . . .. 0·1220-1221 
Astec America ...................... 0·1606-1613 
Astro-Med, Inc. ....... .. .. .. .. .. .... 0·1415-1418 
Astro Tool Corp. .......................... C.1702 
AT&T Microelectronics .•........... A.2170-2173; 

001615-1617 
Atlas/Soundolier ......................... C.l013 
Atlee Inc. ........................... C.l014, 1679 
Augat, Inc., Interconnection Products Group 

................................... C·1290-1291 
Ault, Incorporated ................... 0·1618-1619 
Autec Power Systems .............. 001620-1624 
Automatic Coil Corp. A DSG Company 

................. A0 1159-1163, 1495-1498,2174 
Automatic TIming & Controls Co .......... 0.1129 . 
Automotion, Inc. .......................... 801245 
Avel-Lindberg Inc. ......... A.2175-2177; 001625 
Avens Corp ......................... A·1656-1660 
Avex Electronics ................... 0·1431-1433 
Avionic Instruments .. . . . . . . . . . . . . .. 0.2160-2166 
Avtech Electrosystems Ltd .... ,.......... 0.1222 
Aztec Industries, Inc. ...................... B.1799 

B 

Babcock, Inc. ............................. 801041 
Babcock Display Products, Inc. A Subsidiary of 

Babcock, Inc. ............................ 801041 
Ball Corp., Elratorn Division ............... A·1307 
B & K Precision, Maxtec International Corp 

....................... 0 01223-1225, 1407, 1626 
Barnes Engineering .Div, EDO Corporation 

......................................... A01357 
Basler Elec. Electronic Product Group .... 0.1627 
Battery Engineering, Inc. ..........•....... 0.1435 
Battery Specialities ....................... 0.1438 
Beau Products Oiv, Vemitron Corp. .. Co1292-1294 
Beckman Industrial Corp. Affiliate 01 Emerson 

Electric Co. .. .............. A.I847,2016-2017 
Behlman Electronics, Inc. ........... 002168-2175 

BEl Motion Systems Company, Corporate 011. 
................................... 801879-1881 

BEl Motion Systems Company, Computer Products 
~iy ..................................... 801879 

BEl Motion Systems Company, Digital Products Oiv. 
...................................... : .. B·1879 

BEl Motion Systems Company, Industrial Encoder 
Div ..................................... B·1879 

BEl Motion Systems Company, Itel< Encoder Div . 
................................... 801879-1881 

BEl Motion Systems Company, Kimco MagnetiCS Div. 
......................................... 801879 

BEl Motion Systems Company, Chatsworth Encoder 
Oiv ...................................... 801879 

Bel Fuse ......... A·I492, 1499-1528, 2178-2181; 
80 1346, 1352-1355; D.1629-1630 

Bel~ Floyd, Inc. ................ .. ... 00 1 028-1 029 
Bell, F. W., Inc. ....... Bo 1882; 0.1130, 1226-1228 
Bell IndB., J. W. Miller ~iy. ........... A·1164--1169 
Belmcint Instrument Corp. ................ 002176 
Bergquist ............. 801800-1801; C.1670-1673, 

1714--1715 
Berkeley Nucleonics Corp. ................ 0.1229 
Bertan Assocs. ..................... 00 1631-1636 
Bertsch US ........................ 801246-1247 
Best Power Technology, Inc. ............. 002177 
Best Technology Inc. ..................... 801833 
Betalherm Corp ..................... B.I834-1837 
Bey Electric, Inc. .......................... A02182 
BG Electronics, EPC Corp ................. 0·1081 
B-G Instruments, Inc. ..................... 00 1 081 
BH Electronics, Inc. ..... A.I170-1171, 2164--2185 
Bicron Electronics ... A0 2186-2187; 801615, 1883 
Bivar, Inc. ................................. C.l015 
Blatek, Inc ................................ Bol885 
Bliley Electric Co. ................... Ao1308-1317 
Bodine Electric Company ................. B·1248 
'Bomar Crystal Company ........... A·1316-1320 
Bopla Enclosures ........................ Col016 
Bosch, Robert, Corp. ...................... B.1429 
Bourns, Inc. Electronic Components Sis. 

................. A.1848-1849, 2012, 2016-2029 
Brill Electronics 

.......... Ao1676, 1846, 2044, 2196, 2240, 2370; 
Bo1168, 1250, 1428, 1536, 1580, 1674, 1744, 

1644; Co lO42, 1295, 1507, 1744, 1803; 0 0 1137, 
. 1298,1314 

Brim Electronics .................... C.1716-1725 
BTC Electronic Components ....... C.I296-1308 
Buchanan, Amerece Corporation ... Co1307-1309 
Buckeye Stamping Co. ................... C·l017 
BURGESS-SAlA, Inc. ......... 801249,1652-1653 
Burr-Brown Corp. ................... 001637-1639 

C 

cable!orm Inc. ............. A·I850-1851; 00 1640 
Cabletest International Inc. . . . . . . . .. 001230-1233 
Cabtron Systems, Inc. .. ..... : . .. .. .. . .... C·l018 
CAC Microcircuits Inc., Bel Fuse .......... A.1723 
caddell-Bums Mig. ................. A.1172-1186 
caddock Electronics, Inc. ........... A01852-1879 
Calex MIg. eo. Inc. ........... 0.100a. 1641-1648 
Califomia Instruments Corp. ........ 0-2179-2181 
Ceimark Corp. ............................ Co l019 
C & C Jetronic, Inc. ..... A.2188; C.1393; 0·1652 
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(Formerly Knights Oiv.) ........... A·1328-1351 

CTS Corp. Resistor Network business unit, (Formerly 
CTS Corp., Berne Div.) ........... A.I884-1885 

CUI Stack Inc. ............. A·2195; 0·1031,1695 
Curtis Instruments, Inc. .. . . . • . . . .. . . . . . . . . 0·1132 
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INDEX OF MANUFACTURER'S CATALOG PAGES 
CW Industries ........ :. B·l010-1011, 1678-1679; 

C·1332-1333 
CYTEC Corp .............................. D·1240 

D 

Daburn Electronics & Cable Corp. . .. C·1745-1751 
Dale Electronics, Inc., Columbus Div. 

........... A.1194-1200, 1352-1355, 1886-1908, 
2032-2037,2198-2199; B.1046-1048, 

1839-1841; C·1335 
Dale Electronics, Inc., EI Paso Oiv .... 8.1839-1841 
Dale Electronics, Inc., Norfolk Div .... A·t891-1899 
Dale Electronics, Inc., Tempe Oiv. 

....................... A.1352-1355, 2032-2035 
Dale Electronics, Inc., Yankton Oiv. 

.. A.1194-1196, 1198-1199,2198; C.1334-1335 
Dallas Semiconductor .............. A·1529-1531 
D & B Power, inc. ................... 0.1698-1699 
Daniels Manufacturing Corp ............... C·1703 
Data Delay Devices ................ A·1532-1548 
Data Display Products .............. B.1142-1144 
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Eichholl Electronics .... A·1614-1617, 2206-2207; 

B·1464-1465 
Elan Oig~al Systems, Oiv. of Elan Digital Sys. ltd. 

......................................... A·1724 
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Electrical Instrument Service ... . . .. 0·1 322-1323 
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Electrochem Industries, Wilson Greatbatch Ltd. 

......................................... 0.1451 
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Electroswitch, Unit 01 Electro Switch Corp .. B.1694 
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Elpac Power Systems, Elpac Electronics, Inc. 

........................................ 0.1731 
EHrol Corporation ......................... B·1255 
EMCO High Voltage Co ............. 0.1732-1738 
Emcor Products, Cranlo, Inc ............... C·l043 
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................................... AoI358-1363 
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Fair-Rite Prods. ........................... A.1284 
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................................... Co 1622-1623 
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Fifth Dimansion, Inc. 

........... 801268-1269,1468-1469,1696-1697 
Filter Concepts Inc. ................. A·162G-1623 
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. .. ....................................... C·l053 
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Johanson Manufacturing Corporation •.... A.l080 
Jolo Industries, Inc. ................. C.1408-1409 
Joule Power, Inc. ......................... 001829 
J.s. T. Corp. ......................... C.1411-1421 
Judd Wire Inc .............. 801020-1021; Co1764 
Judd Wire Inc. ; ............ 8-1020-1021; Co1764 
Julie Research Labs. ...... A.1929; 001270-1273 

K 

Kaiser Systems, Inc. ................ 00 1830-1835 
Kappa Technologies, Inc. 

.. A'1578-1588, 16Bo-1681, 2248-2249; 001836 
Kay Elemetrics Corp. ..................... A·1750 
KDS America, Oalshinku Corp. ............ A.1379 
Keithley Instrs. ...................... ~1275-1277 
Keithley MetraByte ........................ D.ll64 
KeHron Corp., MiniprinterlSecurity Systems Oiv. 

......................................... D.1099 
Kernet EI~ronics Corporation ... .. A·.1 082-1 083 
Kepco.lnc. ....... .' ................. D.1837-1870 
Kester Solder Div. Litton Sys. Inc. ........ Co1701 
Keterna/Rodan Division .•.......... 8-1848-1848 
Keystone Carbon, Thermistor Oiv. . .. 8-1849-1651 
KGS Electronics, Inc. ............... 00 1871, 2210 
Kikusui Intemational Corp. 

...................... 001278, 1411, 1873,2211 
Kilovac Gorp. ....................... 8-1520-1525 
Kingbright USA Corp., Kingbright Elec. Co., Ltd. 

................................... 801170-1172 
KOA Speer Electronics 

.. .. .. .. . .. .. ... A.l002, lOB5, 1834, 1930-1934 
KR Electronics, Inc .................. A.I682-1683 
KRL/Bantry Components, Inc. ...... A.1935-1940 
Krohn-Hile Corp ................. Ao1684; D·1279 
Kycon Cable & Connector, Inc ...... C'1422-1423, 

1765 

L 

Lamb Industries, Inc ................. 8-1728-1729 
Lamptronix Co., Ltd • .. .. .. .. .. .. .. .. .. ... a.1173 
Lansing Instrument Corp. ................. C.l083 
Laurel Electronics, Inc. .............. 00 1359-1361 
L-Com Inc. .......... C·1424-1425; 001281-1265 
LCT Electronic Corporation ............... C.l683 
Leach Corporation . . . . . . . . . . . . . . . .. a.1527-1535 
Leader Instruments Corp. ........... D.1286-1288 
Ledlronics, Inc ................ a.l022, 1174-1177 
LEMO USA, Inc. ................... C.1426-1441 
LEM U.S.A., Inc ............. a'1912-1913; 001289 
Lenco Elctrn&. Inc. ................. A.2250-2251 
LH Research, Inc. .................. D·1874-1875 
Liberty Controls .. .. .. . .. .. .. .. .. .. .. .. ... 8-1627 
Linear Motions Co. ...... .. .. .. .. .. .. .. ... a·1628 
Line Electric Products .................... a·1537 
LinSeis, Inc ................................ D·142O 
Lite-On Inc. .......... A'209B-2099; 8-1092-1095 
LiHelfuse, Inc. ....................... 8-1372-1373 
Litton Poly-Scientific, Div. of Litton Industries 

....................... 801218-1223, 1283-1292 
LMI Connectors Inc. ................ C.1442-1445 
Lodestone Pacific .................. A.1210-1211 
Logitek,lnc. .. .. .. .. .. . .... a·1538-1540; D·1877 
Lorch Electronics:Div. of Vernitron Corp. . .. A.1751 
Low Key Corporation, Strong Group .•.......... 

a·1820-1821 
Lucas Duralith Corporation ............... B.1822 
Luces Ledex Inc. ....... 801629-1631, 1731, 1915 
LXD, Inc. ........................... 8-1097-1099 
Lyntronics, Inc. ......... .. .. .. .. . .. . .. . . .. D.1467 
LZR Electronics, Inc. . ....... 8-1823; C·1448-1462, 

1766-1769;D.l~1043,1878-1889 

M 

Mabu.chi Motor America Corp. ............ a·1293 
Magna-Power Electronics, Inc. ............ 001891 
Magnecomp, Inc. ......................... A·2252 
Magnelab .................... A·1209, 2253-2257 
Magnetek Triad ............ . . .. . ... A.2259-2263 
Magnetic Instrumentation ................. 00 1290 
Magnetico Inc. ............ :......... A.2264-2265 
Magnetic Shield Corporation, Perfection Mica Co. 

........................•.......... Co169B-1699 
Magnos .................................. 001291 
Magnum Opus Custom EIctm. Engrg. ..... 001121 
Magtech Controls, Vernitron Corporation .. 8-1294 
Maids Development Co. ............. A. 1 086-1 089, 

1942-1944 
Makk-Q Industries ....... , ................. Co1596 
Mallory Controls, Emerson Electric Canada 

............................. A.l091, 2064-2065 
Manhattan Electric Cable Corporation .... ' Co 1771 
Marconi Instruments ...................... 001292 
Markel Corp. .. ........................... C.1677 
Marlow Industries, Inc. .............. C·1830-1631 
Marway Prods.,Inc. ................. 002212-2213 
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Master DistributDrs 
.... A·1247. 1632, 1739. 1948.2166.2308.2420; 

S·1152. 1210. 1313. 1350. 1384, 1390. 1466, 
1506. 1526. 1557. 1577, 1632. 1730. 1770. 1792. 

1852. 1890; C.l 052, 1348. 14 to. 1478. 1536. 
1660,1818 

Master Electronic Controis ........ 130 1541-1544 
Matrix Corp. .. ......... ,.................. !)"1185 
Matrix Systems Corp ..................... 8·1545 
Matsuo. Electronics ................. A·Hl92-109·' 
Maurey Instrument Corp. .,.... A·2045-2053 
McCoy Electronics Co., A Sub. of Oak Industries 

................. /!·j3S0-138r 
MeG Elctms ... , .. 8·13'15-1376 
McGillllllanufacturing Co .• Inc. ...... 8·1734-1736 
Mel Transformer CorporatiDn ... .... A·2266-2276 
McKenzie TechnDlogy ......... .......... C·1467 
McLean Engineeling. Zero Corporatiou 

... .. C·1632-1n33 
McLean Midwest, Sub. (,ff Zero Coronrancn 

" ,., ........ _..... ("".;Q'j 634-'j ti:'?ib 
3M Electrical Specialities Division [;02236-2237 
3M-Electronic Products Division .... G· ·14[,3 .. 146fi 
MDF Products Inc .......................... D,'1203 
Measurement Systems, Inc. .... .......... D· '1138 
Mechanical Products inc ............ B·'376-1381 
Mechatronics Inc ................... C·1636-·1639 
Melcher, Inc. ...................... D·l 892- '1895 
Melcor/Materials Elctm. Prods ...... G0 164'1-1644 
Memcor-Truohm. Inc.. .... .1\"4946, ?(x54 
Memodyne ....................... .. .. 0·110(1 
Memory Protection Devices. Inc. .. . ... 0·1469 
Memtron Technologies. Inc. .. . . . . .. . ... So "11:124 
Mepcopal Company ,\·2055··2057; BoH::!} 
Mercotac lnc. ... . .... ". f:!.\Ij"i .'29~; 
Meret Optlca! CommunlG3i:lo~1s, Inc, ;1"n Pt-il'Ul(;O ()), 

J. R. Merritt Conl,ot:, Inc. 
Metuchen Capacitors. inc. 

........ A.1098-11Of;, Hl85 .. !G8'1; C·i46fl·1",7·! 
MFE Instruments. Siocker & Y:'aie. 111(~ 

....................................... 0·1421 
i1IiF EIClI'IIS. Corp. .................. , t,· i 3aB .. 139:1 
MFI ..................................... D,'IID6 
MFM Technology. inc .• AtMiale 0"1 Unitwde CO!p. 

................................. &1~7 
MG Electronics ,... .... ., !),j ()4~ 
Micro-Circuits Co .• Inc. .. (>1145. 
Micro Clystal/Divisiol"~ S~J!H. .. ,,\,,1395 .. 1 :)98 
Micro Mo Electronics, InG. 

.,80 1232; 1296··130"!, ~920; D'~<11 .. 10-114·1., ~~,'Z,~·J 
Micronsl U.S. . ................ C·leIlO. '1 I),Ul-1 !;,49 
Micronics TechnDlogv Inc .......... ".. . .'1"1399 
Micro-Ohm Corp, ........................ A·1947 
MicrosDnics, Inc. ............. . .. ./-\" 14(11 
Micro Swntch, A Honeywall Di1l. 

...... , .... Bni32(}·i3:~·1! 17'38-·1ll1~l. 'jlJl{'rlS;i~; 
Microtran Co. Inc. . ..... .'1·12/2, 227"1"3-229(, 
Microwave Finei' Inc. 
lIIlidcom, Inc. .. . . . . . . . . . . .. . 1\·2300 .. C:305 
Mid-~tem Industries, TectlnoJclf]Y Dyna.mk~:':; inc 

.. .. • . .. .. . .. • .. .. .. .. . .. .. . .. .... D.', 89S- '1i3::l9 
Midlex Relays, Inc. ........ B· i 546-'154,~ 
Millivac Instrumen!s, Inc. . ........ . . .. . D··j 29'4 
Mill-Max Manufacturing Corp. ........... C·1473 
Mills Resistor CD. ......... .. A·1949 
Milwaukee Resistor Corp. ... A- '19130-1954 
Minelco Inc. - A Talley Ind ... , ..... , ....... 1301'/78 
Mini-Gircuits Lab, ................ ,.. A·1752-1819 
Mini-Systems. Inc .• EillClronic Package Dill. 

••.•.....................•............• , •. ,qf>'1735 
Mini-Systems, Inc., Thick/Thin Film Division 

........ " .•........•. " ... , ................ A~'·l 95:5. 
MiNT Systems Corporation ... 0.1295. 14i2-141~! 
Mitchell Electronics Corp. ...... .......... )\>2306 
Modular Devices .......... 8 0 1302; ;).1901 .. 1906 
ModuPower, Inc ..................... D.i908-1SI0 
MOLE)(,ln<:. '.' . .... .. (;·1474-
MDnitor Products Co., inc. . ......... A.i402-j407 
Morgan-Matroc, Vernitron Oiv ............. 801921 
MORS/ASC .............................. S·17.115 
Motor Technology, Inc .............. 601303-1305 
MPC, Oiv. Df Consulting Systems ......... 0·1911 
MP/Capar. Multi Products International ... A-l107 
MSD, Inc, Magnecraft .............. 13·1551-1556 
M-Tron Industries .................. A.14011-1409 
MultiComp .• lnc .................... A-1W6. 230"1 
Multi-Contact USA .... , ............ , C·1475-1477 
Multipower. Inc .• Spectrurn ElectrDnics Corp. 

......................................... D.1912 
Multi Products International ...... A-2309; D·1913 
Murata Erie North America, Inc. 

..... A.1109-1113. 1213, 1410-1415, 1696-1698, 
1736-1738, 1820.1957.2058-2060; 13·1323. 

1853, 1922-1923; D·1045-1047 
The Mushield Co. Inc. ......... . .. . . .. .. .. C.1700 
MWS Wire Industries ............... C.1772-1775 
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Nalel Enginearing Co.; Inc. .......... 0·1186-1187 
National Instruments Corp. 

. ........ 0.1124.1188··1189.1296-1297 
National Wire & Cable Corp .... C·1704. 1776-1"197 
NDK America, inc .................. A'14Hi-1423 
NEe Electronics. Inc. . .............. A· i 115-1119; 

B·1"I00-l102. 1324-1332. 1558-1564 
NEL Frequency Conlrols. Inc .............. AO'1425 
New England Keyboard Inc ............... 8-1825 
!\Iewman. M. M .• Corp .• Heli-)'ube Div ...... C·1798 
Newport Electronics .............. . 0-1363-1366 
NH Research. Incorporated InstrumentatiDn 

Pr{Jducts Division ...... . . . . . . .. D·1299 

Philips Components Discrete Products Div, A North 
American Philips Co .............. A·1286-1292 

Philips Components Discrete Products Div .• A North 

I 
American Philips Co. ................... A·1124 

Philips Components Discrete Products Oiv .• A North 
American Philips Co. ............. A·1125-1126 

Philips Components Discre!e Products Div, A North 
American Company .................... A· j 128 

Philips Components Discrete Products DivisiDn 
.................... , .............. A·1972-1973 

Philips Components Discrete Products Div .• A North 
American Philips Co.. Professional Components 
Grp ............................. B·1112-1113 

NH Flesearch ........ .................... D.1299 I 

Philips Components Discrete Products Oiv .• A NDrth 
American Philips Co. Discrete Semiconductor 
Group ............... A·21 00-21 09. 2111-2116; 

Nis'Sei Electronics ................. 8·1103-1105 
!\W:v. Swilctles 01 America, Ir-c. . ........ 8'1638, 

1746-1752 
NMB .. B"I 3(;(H 307; ().1650-·i652 
1\1obie U.::~A, .. ..... .. .. A·20S·1 
i\id"ii~u Gurpora\'Gn ......... , D·1300-1303 
I"dse O;)m inc. ......... . 1'..1821; D·1304-1305 
Non!, Atluntic Indusl.ries ............ , . . .. 0·1306 
I"",ihem Ampower Corp ................. D·1914 
NOIlh Hills Electronics ............. 1\·2310-2313 

, Nova Electric Corp., Technology Dynamics. illc. 
.. ... ................ ,....... ... 0·2214-2215 

Nf{D Inc ... Subsidiary of Mark IV Inds.. Inc. ..002238 
, NTK Technical Ceramics. NGK Spark Plugs (USA) 
: ................ . ....... A.1899-1704, 1822 
II\lWL Gapadlo,s. f>iWL Transiormers .......... . 
i A·112D-1122 
i NWl leans!ernle,s ... A-1120-11;>·I. 2316.~~11:~ 

i \N~mi~m l\:Yh i-rtt:. . . • . . . . . . . • . . . • .. Ce'~ 148 
NY{fOn !!1t,1uc\ors, Jr;i.:. .~~ 1;2"14-"(235: 8"'1023 

O::jJkGf1g$~y ~I:i{;. . C".' 8 .. "1633j '17'54-1759 
D:.:,eBn Motkws C ... \ _ ....... , . . . . . .. 8·1924 
aGuJa!" Inc. .. ... .. ..... ,.. 8-1106-1107 
Ohio S",miN:>nics, Inc •............ ', B'1925-1944 
Ohmite Manula.cluring Co ........... A.1958-1964 
Oi1ml'JI< Inc .. Visha,' . ..... . . . . . .. A·1965-1967 
Om'Jg<1 El1g,nooring ...... B·1760, 1854-1855, 

i~),!;.S-i0<.i3; C>"I;SS; 1i01,1142,1191, 
1368-1369, i 422 

Cimnipm~!. I"e. .. .. ..... n'1102-1105 
Omni Vision Inc. ........... . ......... 8-1100 
Opan'p Labs, InG. ......... .. .......... 0-1014 
Uptei( T OChflOlogy Inc;. ........ ........... S'1333 
Opieloc:om. Inc. ............... ..... 8·,227-1229 
Optlmn [h3.:;b'on~~~ P~~.G:(&ging Systems 

.... " C·1Oll4-i069 
8'"1110-1111 
D·1916-1917 

Cal., C.',bi' Instrument Corp. 
... 8 0 1826; 0·1143 

............... D·1125 
~n!-)·irur:~i.;:-;ms, ~~i;[;. . , . . . •. D~ 1308-1309 

Uf;C,"!.1!J"I>. _'\ J.}<'l~10r Technology Company 
,.. .. . A'1426-1430 

Oshino !_E!rI\pn Umil,oo ............. 8'-11 £10-'1181 
Osil") C:(Jntro~s .............. . ..... , .... " 8-1761 
Ot'.o Controls, OM Engineering ..... 8·1762-1763 
0'4er'aim .. Audio-CarPl-3mer, Oak en/stalinG. 

............. , ... : .............. : .. 1-\·1432-1435 
OXley Inc. . .. Ao 1705; B·1025. 1179. 1335; C·1479 

Pacilk: Industria! CDmi"Onents Corp. ...... 13·1036 
Pacil!c Power Source Corp .......... 0·2216-2221 
Pacijjc Resistor Co .................. A·19S&1970 
PacTec, LaFrance Corp ...... C·1002,1070-1076 
Panasonic Industria~ Co .• Battery Sales GP 

................................... D·1470-1475 
? lr,d~~ C;:,q'J. . ~"".' ~,~ -<l ~ ~.~" 14~';!. ~ 800-1 ~n? 
Panel Components Corp .... A·2316; 8-1382-1383; 

C·1484-1492. 1~1809;D.2222 
Pan Inlemalional (USA), Inc ......... C.181o-1812; 

001107 
Paps! Mechalronic Corp ............ C·1654-1659 
Para-line Transformer Co .• Inc. . .......... A.2317 
Par Metal Products, Il1c. Par Industrial Complex 

.......................................... C·l077 
PeA Electronics ........ A·1S3g..·j594,2316-2322 
PC TransfDrmer Corp. .............. A·2324-2331 
Pearson Electronics, Inc ................... A·2332 
Penn-Tran Corp.,Sub. of Spectrum Elclms.. Inc. 

......................................... 001918 
Penny & Giles Data Systems, Inc ......... 0.1310 
Philips Components Discrete Products Division, A 

North American Philips Company 
........... .1\.1124 .. i 128. 1286-1287, 1289-1292, 

19'12-1974.2100-2116; 8.1026-1027, 
1112-1113, 1336-1338, 1856-1857 

8-1112-1113. 1336-1338 
Philips ECG. North American Philips Co. 

. .. . . . . . .. . . . . . . .. . . .. . . . . . .. . .. ... A·2118-2119 
Phi Technologies, Inc. . ....... ,..... D· 1 048-1 049 
Phoenix Wire, Inc ...................... C.i813 
Pico Electronics, inc. .. 1\·1236-1246,2333-2366; 

D-1919-1959 
!'Ioonies, Incorporated ...... A.1248-1249.1975 
P!IIar Indu"trie~. Inc ................ 0-1960-1961 
PiDneer Magnetics ..... . ......... D·'! 963-1965 
PIllMAN. Penn Engrg. 0& Mig. Corp. . .......... . 

8·1308·1309 
Plainview Batteries, Inc ............. D·1476-1479 
Pletronics, Inc ...................... "·1437-1443 
PlilrDn .............................. A'2368-2369 
POLYCASE PRODS .• Eel' Cmp ........... C.l078 
PDlyPhaser CorporatiDn ., ................. 8-1385 
Polylron Devices. inc. . . , . .. ....... 1)·1966-1973 
Pomona Electronics ............. C·1493-1499 
PotU'ZJlS iniernational ir!(:., Potrarls Eioctrical Corp., 

LId. ... ..... .. . .. 0'1 974-1976 
Pot~er & BnJmi!(~1ri, P. ~')ierm·)~s Co. '"""" So:: i 565 
PowerOOx Inc. . .. , .. .. . .. ... Co 1 079 
Powe; Conversion, Inc., Hawker Siddeley Groop, Ud-

london. England ........ ,.. [}·1480-1462 
Power Designs. Inc ....... , ......... D0 1978-1966 
Power Dynamics Inc, ...... A.1628-1631; 8·1764; 

C.1500-1506. 1592. 1814; D·1484-·1485 
Powerex. WestinghDuse. GE, Mitsubisl1i ... A·2117 
Power General, Unitrode Co.p ............ 0·1987 
Power Magne-Tech Corporation ...... ,... A.2371 
Powe!-One, Inc. .. .. ...... .."... Do 1988-1999 
Power Pac .. ...... D.20(1)'·2002 
Power-SoniG ............................. D.1483 
Power Supply Concepts Inc. ....... D'2004"2005 
Power Switch Corporation .... " .... D'2007-2011 
Power Systems, Inc. . ...... "....... . . 0 O~2012 
Power Ten. Inc. ............................ 0 0 2013 
Powertron Corporation, Industric>.1 Test Equipment 

('..0., Inc. .., ................ 0'1266. 2204-2205 
PPD, Inc. . ... ..... A·11 2,0-1136; 13>·1386-'1387 
PPM, Inc ................................. Det3i1 
Precision Control Manufacturing. inc. . .... jl,.2062 
Precision Fabrication Tectmo~ogk~~, Inc . 

.. ..................... ""."" ...... G'10SHOS!! 
Precision Filiers .... A-j650, 1706-1107; D.1015, 

1192-1193 
Precision R.esislive Pmollcls. inc. '" A.1976-1977 
Precision Resistor (',0., inc. . . . . . . . .. A·llll8-1981 
Preh Electronic !ndus!.ies. Il1c ............. S.1765. 

1827-1829; Co150B-1509 
Premier Metal Prods. Co ............ C.1090-·1091 
Pram Magnelic,'S.lnc. '" A'125D-1253, 2372-2383 
Pres-Air-Trot Corp ....................... 8.1766 
Prodigit Electronics ............•.......... D·2003 
Product Technology. Inc. ........... Co lB6l, 1684 
Programmed Til!.'! SOUlres _.............. 0.1312 
ProjectDr Recorder Belt Corp. ...........•. C·1597 
Projects Unlimited .............•.... 0.1050-1052 
PlJlizzi Engineering, Inc .............. D.2224-2228 

Q 
QMIINIEC ................................ A.2126 
Q-TAnh C.oro. .. ..................... A·1444-l447 
Qualidyne Systems, Inc .• Lambda Group or unnecn, 

pic ............................... 0·2014-2019 
Qualilec Technologies, inc ............... 0·1313 
Quality Microwave Interconnects, Inc. 

............. ' ..................... A'1824-1826 
Quality Thermistor ............ B· '1830, 185S-1859 
Quam-Nichols Co. .................. 0·1054-1055 
Quantum Data Inc. ....................... 0·1315 

F! 
Ramec Microwave & Elctrns., inc. ... 0-2020-2022 
RCD Components, 1m: ........ A.1254. 1595. 1982 
RDI Elctrns .• lnc .... A·2063; S'1767; C·1510-1511. 

1815; 0.1057 
Reeves-Hoffman Div, Dynamics Corporation Df 

America .............. Ao l44B-1451. 1740--1741 
Regdon SDIenoid.lnc. , ............. 1301634-1637 
Relay Specialties .............. .......... 60 1566 
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Renco Electronics, Inc. •. A'1255-1260, 2385-2389 
Resistors, Inc. ........................... , A·1983 
Resonant Power Technology ....... 0·2024-2025 
RFI Corporation .......................... A·1633 
Ritz Electronics/Relco .... ;: .... Co1092; 002027 
RMF Products, Inc. ....................... C·1593 
.RO Associates, Inc. ................. 0·2028-2033 
Rodala Technical Sales Inc. ........ 801182, 1388; 

C.1662-1663, 1816-1817 
ROD-L Electronics, Inc. ............. 00 1316-1317 
Rohm Corporation, Rohm Electronics Division 

........ A'1742, 1984-1985,2120-2121; 801183 
Rose Enclosures Sys., Inc. ................ C·1093 
Roserncunl Analytical Inc. ................ 0·1318 
Ross Engineering Corp. ...... 80 1230, 1567-1569; 

001319 
Rowe Industries, Inc .......... C.1513-1515, 1819 
Rundel Products, Allied Controls Incorporated 

................................... 801768-1769 
Rustrak Instruments, Merk IV Company .. , 001423 
R X 0 Inc., Relm Communications ... A.1452-1454 

s 
Saft America Inc.; Power Sources Div. 

............................. 0.1426.1486-1488 
$AFT America Inc., Advanced Battery Systems Div. 

......................................... 0.1426 
SAFT America, Inc., Portable Battery Division 

............................. 0·1426.1486-1488 
SAMTRON DISPlAYS. INC .• SAMSUNG Electron 

Devices .......................... 801114-1.116 
S & S Associates, Inc. .............. Co1 094-1 096 
Sanyo Energy Corp. ...................... 001489 
SARONIX .......................... A·1455-1459 
Scanbe, Unit of Zero Corporation ... C·1 098-1 099 
Schaffner EMC. Inc. Components Division 

................................... A·1634-1637 
Schaffner EMC. Inc. Instr. Div. . ............ 0·1321 
Schrack North America Corp. ....... B·1570-1576 
Schurter.lnc. ........ A.1638-1639; 8·1389. 1n1; 

C·1516-1520 
Scientific Technologies Inc.. Control Components 

Oiv .............. ; ................ 801578-1579 
Seacor.lnc. ............................... A.1.137 
Seiko Instruments U.S.A, Inc. Electronic Components 

................. A'1461; 801117;001108, 1490 
Selco Products Co .• SEL Sales, Inc. ....... B'1861; 

. C.1594; 001370-1371 
Sensitive Reseerch Instruments .... 0·1322-1324 
Sensor ScientifIC, Inc. ............... 80 1862-1863 
Serco Products Oivision:Serco Mold, InC. 

................................... C·1100-1101 
Servo Corporation of America ... A.1827; 001077 
Servo-Tek Products Co ................... S·1310 
Sescom, Inc. .. .. .. .. .. .. .. .. .. . .. .. .. .... C·1102 
Satra Systems, Inc. ................. 80 1948-1949 
Shallco.lnc. ........................ S·1n2-1n7 
Shalltronix Corp ........................... 0·1325 
Sharp Electronics Corp.. Microelectronics Grp. 

.. A'1743-1745; 8.1119-1121. 1184. 1339-1341. 
1581 

Shelly Associates, Inc. ........ 80 1122-1124. 1185 
Shinano Kenshi Corp. (SKC) ............. 8·1311 
Shindengen America Inc. .......•... 0·2034-2035 
Shin-Etsu Polymer America, Inc. .......... Co1521 
Shogyo International Corp. ....... A.2391; 8·1186. 

1778; C·1523-1525. 1820-1821; 0.1058-1059. 
1491,2037 

Shakai Far East Ltd. .... A.2069; 8.1187; 0'1060 
Shurite Meters, A Prime Technology Co .... 0·1373 
Sigma Systems Corp. .. .................. 0·1201 
Signal Research Inc. ..................... 0.1109 
Signal Systems International. ............. 8·1779 
Signal Transformer Co., Inc., Insilco Corporation 

................................... A·2392-2410 
Signum Systems Corp. ................... 0·1326 
Silicon Detector Corp. . . . . . . . . . . . . .. 8·1342-1344 
Silicon Power Cube Corp. ....... . .. 801582-i 583 
Silonex Inc ................................ 8·1345 
Simco .............................. C.1103-1105 
Singer Data Products, Inc. ................ 0.1111 
8.1. Tech .................................. 8·1231 
Skydyne Oiv. AAR Mfg.. . . . . . . . . . . .. C·11 06-11 07 
Slaughter Co. ............................. 0·1327 
Sloan Co. .. .. .. .. .. .. .. .. .. .. .. .... B·1188-1195 
Sonicall.lnc ............................... 0.1061 
Sorensen Company ........... ;.... 002038-2046 
Sorenson Lighted Controls ............... 801787 
Soshin Electric Co .• Ltd. ............ A·1655-1657 
Speciality Electronics, Inc. ..... . . . .. Co 1526-1532 
Spectrol Electronics Corp. .......... A·2066-2068 
Spectrum Technology, Inc., DATUM. Incorporated 

................................... A·1462-1467 
Spellman High Voltage Elctms. Corp. . ......... . 

0.2047-2055 
Sprague Electric Company, Distribution Division 

......................................... A·1138 

Sprague-Goodmen Elctrns. Inc. .•.. A.1140-1141 
Staco En~ Products Co .......... A.2412-2413 
Stancor. While-Rodgers ............ A.2414-2419; 

801584-1587 
Standard Crystal Corporation ............. A.1469 
Standex Electronics, Slandex International 

.................... A.1262-1267; 801782-1783 
Standish Industries, Hamlin LCD Div ...... 801125 
II Slanley Co. INC. Stanley Electric Co. LTD. 

............................. ·801134.1196-1201 
Star case ManufacluringCo. Inc. ......... Co 1 097 
Star Micronics, Inc .• OEM Division 

....................... 001062-1065, 1112-1115 
Statek Corp. ........................ A.1470-1471 
Slate of the Art, Inc. ................ A.1986-1991 
SlaverCo.lnc. ................ , .... B.1127-1131 
Stewart Connector Sys. Inc., Insil.co .. .... C·1533 
Stock Drive Products, Oiv. of Deslgnatronics. Inc. 

......................................... 801312 
STRQNGBOX ...................... C.1108-1109 
Struthers-Opnn, Inc. and Hi-G Co. Inc. 

.................................... 801588-1603 
Sullins Electronics Corp. ............ Co 1534-1535 
Sumtak Electronics, Daido Corporation 

................. c ................. 801950-1951 
Sun Electronic Systems, Inc. ........ 001202-1203 
Sunrise Electronics, Inc. .................. 0.1329 
SUperior Electric ... A.2421; 801314-1315; C.1537 
Switchcrafi, Inc., A Raytheon Company 

.................... B.1784-1786; C.1538-1542 
Switching Systems International .... D.2056-2057 
Sylvania Miniature Lighting. GTE Corporation 

................................... B.1202-1207 
Synektron Corporation .............. 801316-1317 
Syntest Corp. ............................. 001116 

T 

Tadirari Electronic Industries, Inc .......... 0.1493 
Talerna Electronic. Inc. ............. Ao2422-2426 
Tamura Corporation of America 

..... A·1269-1272. 1841-1843, 2427. 2429-2436; 
O·14~149~2058-2068 

Tansilor Electronics ...................... A·1143 
Tauber Elclrns. Inc. . ...................... 0·1496 
T-Bar Data Switch Corp ................... 8·1788 
TDJ Co., Inc. ........................ Col110-1111 
TDK Corporation 01 America, Electronic Components 

& Material 
........... A.1144-1147. 1273. 12~1299. 1597. 

1844-1845; 001066, 2069 
TECA, Thermoelectric Cooling America Corp. 

................................... C·1684-1665 
Teccor Electronics. Inc. ............. A.2122-2125 
Tech Laboratories Inc. .................... 8.1789 
Techmar Corp. ..................... C.1113-1115 
Technitrol ........... A.1598-1605; 801028-1029 
Techno Division, Dale Electronics, Inc. .... A.2037 
Techron Oiv. Crown Inti .• inc ........ 0·1017-1019 
TECLAB, Kalamazoo Technical Furniture 

. .................................. C·1117"1119 
Tectrol. Inc. ... , ..................... D·2071-2074 
Teka Interconnection Systerns ...... C.1544-1549 
Teledyne Relays. Teledyne, Inc. .... 801604-1612 
Teledyne Solid State, A Oiv. of Teledyne Relays 

................................... S·1604-1612 
Telpar.lnc. ............................... 001117 
Tenney Engineering ...................... 001205 
Texas Instruments, Connector System 

............................. Co115O, 1550-1555 
Texmate, Inc .................. 001374-1387.2075 
Thermecore Inc ........................... Co1686 
Thermalloy, Inc. .......................... C·1667 
Therrn-O-Oisc, Inc.. Sub. Emerson Elec. Co. 

................................... 801391,1865 
Therrn-O-Oisc. Inc., Midwest Components Product 

Grp. ............................... e.1866-1869 
Tacos America, Inc.. Tokyo Cosmos Electric Co., Ltd. 

.. .. . .. .. . . . . . . . . .. . .. . .. . . .. . .. ... A·2070-2071 
Todd Products Corp. ......... 001505, 20n-2,106 
Todd Systems, Inc. ................. A·2438-2441 
Torelco.lnc. ........................ , ..... A.1278 
Toroid Corp. of Maryland ........... A.2442-2446 
Torotel Prods. Inc. ...... A'1274-1277,2448-2451 
Torotron Corp. ............................ 0.1330 
Tortran Inc. ......................... ; ..... A.2447 
Total Power International. Inc. ... .. . . . . . .. 0.2107 
TOYOCOt,/I USA INC. . .....•....... A·1472-1482 
Tracewell Enclosures, Inc. ...:...... C'1120-1125 
TRAK Microwave Corp. .•... A.1829-1 833; 0.1078, 

. 1194 
TRAK Systems, Oiv. TRAK Microwave Corp. 

............................. 0'1078, 11~1195 
Trans American Transformer. . . . . . . . • • . •. A.2452 
Transducers & Systems, A Prime Technology 

Company .............................. 801947 
Transformer Technologies, Inc. ........... A.2453 

Transistor Devices, Inc. ....... 0'1331.2108-2109 
Trarismagnelics .................... 00 1196-1199 
Tri-Mag.lnc. ..... ". ~ A.1646-1648; 0.2110-2113 
Triridge Corp. ............................. 801613 . 
Troinpeter Electronics, Inc. .. .. .. ... Co 1556-1561 
TS Products, Inc. ......................... 002245 
TIE, Incorporated .................. A.1708-1717 

U 

ULTRA VOLT ............................ 002115 
Ultronix, Inc.. A Company of Vishay .. A.t992-1995 
Ulveco, Inc. ......................... A·2454-2457 
Underwater Kinetics ................ C·1127-1129 
Unicorp ............................. C.1596-1599 
UNIPOWER CORPORATION ....... 0.2116-2130 
United Cherni-Con Inc. .. . . . . . . . . . .. A.1148-1149 
Universal Voltronics Corp, Thermedics 

Inc./Thermol;lctron Corp. .. ...... 0.2131-2133 
U. S. Digital Corp. ................... 801952-1955 
U.S. Power/Relco Midwest, U.S. Power Converting 

Co ............................. C·1092;·0.2027 
U.S. Power Converting Company/Relco, Leonard V. 

Snow & Assocs. .; ............ C·1092; 002027 
U.S. Sensor Corp. ......................... 801871 
U.s. Terminals Inc. ........................ 001563 
U.S. Toyo Fan Corp ................. C.1668-1669 

V 

Valhalla Scientific .................. 001332-1333 
Valor Electronics .......... A.1606-1607; 0·2134 
Varis Batteries, Inc. ....................... 0.1497 
Vectron Laboratories, Inc ............ A.1484-1489 
Veelronix, Inc. ...................... 80 1790-1791 
Vernitech:Vemitron Corp ... A.2072; 801031.1318. 

1956 
Vernilron Corp .• Passive Comps. Group 

................ A·1279. 1751. 2073-2075.2458 
Vibra-Metrics, Inc. ..... . .. .. . . .. . . . . . . .. .. B·1957 
Victoreen, Inc. ...................... A·1996-1999 
Virginia Plastics Co. .... C'1564-1567, 1822-1824 
VlShey Resistive Systems 

........... A·1844-1845. 1914-1915. 1965-1967. 
1992-1995.2001-2009.2015.2076; 0·1335 

Visual Communications Co. Inc. .... 80 1208-1209 
Vitec Electronics Corp. ............. A·2459-2463 
VL Electronics, Inc. ....................... 8·1132 
Voltage Multipliers, Inc. ................... A·2127 
VoHech, Inc ............................... 001336 
Voltex' .................................... 0.2135 

W 

Walker Scientific ......................... 001337 
Wamco.lnc ......................... 801180-1181 
WARREN G-V. GENERAL SIGNAL CORP. 

......................................... B·1870 
Waters Manufacturing, Inc .• Talley Industries 

· . . . . .. . .. . . . . . .. . . . .. . . .. .. . .. . ... A·2078-2079 
WECO Electrical Connectors, Inc.... Co 1568-1577 
WECO Electrical Connectors, Inc. ... C.1568-1577 
WECO Electrical Connectors, Inc. ... C.1568-15n 
Weico Wire & cable, Inc. ...... .. ... C·1826-1863 
Weidmuller Inc. ..................... 001578-1581 
Welis-Gardner Elclrns. Corp. .............. 80 1133 
Weschier Instruments, Hughes Corp. .......... . 

0.1395-1405 
Wesco Electrical Co. ............... A·1150-1151 
Western Graphtec ........................ 001425 
Weston Instruments, Electrical Instrument Service. 

Inc. .............................. 0·1338-1339 
WlCkmann USA, Inc .• Wickmann-Werke GmbH 

................................... 8·1392-1394 
Wilbrecht Electronics ....... A'2077; B·1211-1213, 

1793 
Wilco Corp. ................... A.128D-1283. 2484 
Wilcoxon Research ....................... 801959 
Wilmore Electronics Co .• Inc. 

....................... 002136-2139.2230-2231 
Wintek Corp. ...... .. .. .. .. .. .. .. ... 001122-1123 
World Products Inc. .... A.1153. 2011. 2128-2129; 

8·1030 
World Products Inc .• Systems Devices Grp. 

· .... ... A.1153, 2010-2011, 2128-2129; 80 1 030 

XVZ 

Xentek, Inc .• Taiyo Yuden USA, Inc. 
· ...................... 0'2140-2143. 2232-2233 

Xico.lnc .................................. 001118 
Xsis Electronics, Inc. ...................... A.1491 

Yuasa Battery (America), Inc .............. 001499 

Zenith Magnetics, Zenith Electronics Corp. 
.. .............................. · ......... 002145 

Zero Enclosures, Zero Corp. ........ Co 1130-1144 
Zero Corp .• Zero East Oiv. .. .............. Co1130 
Zitel Corporation .. .. .. .. .. .. .. .. ... 00 1119. 2239 

8 For Manufacturers Sales Offices refer to MANUFACTURERS AND SALES OFFICES DIRECTORY EEM 1991 
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92 Product 

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

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

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

Abrasives-5400 - See Vol. C 

Absorbers, Microwave-3450 - See Vol. A 

Accelerometers-5500 
Chatsworth Data Corporation, Chatsworth, CA 91311, 818-341-9200 .... 0.1234 

t Entran Devices, Fairfield, NJ 07004, 201-227-1002;800-635-0650 ... B·1892-1895 
Morgan-Matroc, Vernitron Div., Bedford, OH 44146-5478,216-232-8600.. B.1921 
Setra Systems, Inc., Acton, MA 01720, 508-263-1400;1-800-25-SETRA... B.1949 
Transducers & Systems, A Prime Technology Company, N. Branford, CT 06471, 

203-481-5721 ..•......•......•......•.•...........•.•........•... B.1947 
§t Vi bra-Metrics, Inc., Hamden, CT 06514, 203-288-6158;1-800-6-SENS-rr •. B.1957 
t Wilcoxon Research, Rockville, MO 20850,301-330-8811 ..... B·1959 

A. L Design, Inc., Buffalo, NY 14217 716-875-6240 
Alpha-M Corp .• Dallas, TX 75229. 214-406-0424 

t Aydin Veclor Div., Aydin Corp., Newtown, PA 18940-0328 .. 215-968-4271 
Benlly Nevada Corp., Minden, NV 89423............... 800-227-5514;702-782-3611 

tBruel & Kjaer Inslrs.lnc., Marlboro, MA 01752-3093.. 508-481-7000 
Cal-Scope. Exceltron Inc., Sunnyvale, CA 94086 ....... 408-730-4573; 1-800-828-3547 

t CEe Instruments, Ima Industries Inc., San Dimas. CA 91773 714-394-4410 
tCole Instrumenl Corp" Santa Ana, CA 92704.. 714-551>-3100 
t Columbia Resch. Labs., Woodlyn, PA 19094 . 215-872-3900 
t Edcliffe Div., BEl Electronics Co., Sylmar, CA 91342 818-362-7151 
§ Endevco Corporation, Allied Signal Aerospace Co., San Juan Capistrano, CA 92675 

714-493-8181 
t EVI, Inc., Columbia, MD 21046 . 301-290-9550 

General Vibralions MIg. Co., Manchester, CT 06040 203-646-0090 
§ Hamlin Inc., Lake Mills, WI 53551 414-648-3000 
§ HBM, Inc., Marlboro, MA 01752 .. 508-624-4500 
t Honeywell Inc., Aerospace & Defense Grp., Minneapolis, MN 55408 .. 612-870-5186 
t Humphrey, Inc., San Diego, CA 92123....... ... 619-565-6631 
§ IC Sensors, Inc., Milpitas, CA 95035 . 408-432-1800 
t Kelmet, Inc., San Dimas, CA 91773 714-599-0954 

Kinemelrics/Systems, Kinemetrics, Inc., Pasadena, CA 91107 818-795-2220 
§tKistier Instruments Corp., Amherst, NY 14221-2171 ....... 711>-691-5100 

t Kulite Semiconductor Prods., Inc., Leonia, NJ 07605 ... 201-461-0900 
t Lucas Schaevilz. Pennsauken, NJ 08110-1489 609-662-8000 
tMagneTek Transducer Products, Simi Valley, CA 93065 805-581-3985 

Melrix Instrumenl Co., Houston, TX 77043 .......... .. 713-461-2131 
Motorola Semiconductor Prods. Seclor, Tempe,-AZ 85264 602-244-6900 
NMB Technologies, Chatsworth, CA 91311 818-341-3355 

tPCB Piezolronics, Depew, NY 14043-2495 716-684-0001 
t Pind Testers Inc., Irvine, CA 92718 714-380-1551 

Sensotec, Inc., Columbus, OH 43212 614-486-7723 
t Sensym, Inc., Sunnyvale, CA 94089 .. 408-744-1500 
t Shogyo Internalional Corp., Great Neck, NY 11021 .. 516-468-0911 
§SKF Condition Monitoring, San Diego, CA 92123-1641 619-496-3400 
t Sundstrand Data Control Inc., Sundstrand Corporation, Redmond, WA 98073-9701 

. . . . . . . . . . . . . . . . . . . . . . . 206-885-3711 
§tSystron-Donner Inertial Div., Concord, CA 94518. 415-671-6400 

§ Terra Technlg. Corp., Redmond, WA 96052 •...... 206-883-7300 
Unholtz-Dickie Corp., Wallingford, CT 06492 ...... 203-265-3929 

eJlU.S.lnstrument Rentals, Inc .. AT&T Capital Corp., D/FW Airport, TX 75261 
800-874-7123 

§ Vibro-Meter Corp" Billerica, MA 01822-5058 . 508-663-7322 

Acoustic Systems (MIL)-2440 
t Honeywell Inc" Aerospace & Defense Grp., Minneapolis, MN 55408 . 612-870-5186 

Submarine Signal Division, Raytheon Company, Portsmoulh, RI 02871. 401-847-8000 

AC Power Protection Equipment - See Line Conditioners (Vol. 0) 

Actuators, Satellite Antennas-1200 - See Vol. D 

Actuators, Servo, linear-4900 - See Vol_ D 

Actuators, Servo, Rotary-4900 - See Val_ D 

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

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

Adapters, GPIB, IEEE 488-2100 - See Vol. C 

Adapters, Fiber Optic-2475 
OOK Electronics, Inc., Markham, Onl., CANADA L3R 9T2, 416-470-1346 

...•.. . . .. ... ..•..... . ... . ..•.. ..•..... .••.• ..•..•.•. •..•.•• Co1337-1345 
AT&T Network Systems,Network Cable Sys. Div., Morrislown, NJ 07962 

1-800-344-0223, Ext. 1027 
§ Conlact East, N. Andover, MA 01845 . .. ....................... 508-682-2000 
§ Control Cable, Inc., Ballimore, MD 21207 . 301-298-4411 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608. ..201-288-4477; 

§ EXFO EO. Engineering, Quebec City, Quebec, CANADA G 1 N 3Y2 .. 
General Fiber Oplics, Inc., Cedar Grove, NJ 07009 . 

§ GTE SUPPLY, GTE SUPPLY, DFW Airport, TX 75261 . 
§ Hewlett-Packard Co, Cupertino, CA 95014. . .. 
t INTELCO, Acton, MA 01720 
t Light Control Syslems Inc., MIA COM Inc., Tyngsboro, MA 01879 .. 
t Lightwave Communications, Inc., Ridgefield, CT 06877 .... 
t 3M Photodyne Producls, Dynalel Systerms Division, Camarillo, CA 93010 

800-447·5639 
418-683-0211 
201-239-3400 
800-433-4837 
800-752-0900 
508-264-4485 
508-649-9870 
203-438-3591 

..... , ..... , . .. 805-388-8378;800-426-8688 
3M Private Nelwork Products, 3M, Austin, TX 78769-2963 .... 512-984-1800; 

800-745-7459 
NEC Electronics, Inc., Mountain View, CA 94039 .......... 415-960-6000 

tPasternack Enterprises, Irvine, CA 92713 714-261-1920 
§t Radiant Communications Corp., South Plainlield, NJ 07060 .... 908-757-7444 

Telebyte Technology, Inc., Greenlawn, NY 11740 ........ 516-423-3232;800-835-3298 

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

Adapters, Modular Telephone-2100 - See Vol. C 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Adapters, RF (MIL)-2440 

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

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

Adapters, Waveguide-3450 - See Vol. A 

Adapters, RF (MIL):2440 
ABL Electronics Supply, Inc., Yorktown Hgts., NY 10598, 914-962-2253 •••••• 

C·1155 
§ Pomona Electronics, Pomona, CA 91766,714-623-3463 •• C.1495-1496,1498-1499 

Amphenol Corporation. Corporate Headquarters, Wallinglord, CT 06492 
....................................................................... 203-265-8910 

§t Amphenol RF Operations, Amphenol Corporation, Danbury, CT 06810 .. 203-743-9272 
§Coax Connection, Yorktown Hgts., NY 10598 ......•..... 914-962-2303;800-431-2103 

Concord Electronics CorporaUon, New York, NY 10012 ............... 1-212-777-6571 
§E-Z Hook, Tektest Inc., Arcadia, CA 91006 .............................. 818-446-6175 

§tM/A-COM Omni Spectra, Inc_ Waltham, MA 02254-9101 ............... 617-890-4750 
t Millivac Instruments, Inc., Schenectady, NY 12301 ...................... 518-355-8300 
t Mitec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 .......... 514-694-6666 
tPasternack Enterprises, Irvine, CA 92713 ............................... 714-261-1920 
§ Penstock Engineering Labs., Penstock, Inc., Sunnyvale, CA 94066-4018 

.. . . . . . . . . . . . . . . . . . . . . . .. ... . .. . . . . . . . . . . . . . . . . . . . .. . .. 408-730-03oo;80o-PENSTOCK 
Telephonics Corporation/PRO Instruments, Huntington, NY 11743 

.. .. .. . .. .. .. . . .. .. .. .. .. .. .. .. . .. .. . .. .. .. .. .. .. .. .. .. .. .. . .. ... 516-549·6415/6428 
Teleplex, Inc_ AWord Division, Woburn, MA 01801 ....................... 617-935-6610 

§ Wiltron, Morgan Hill, CA 95037-2809 .. .. .. .. ...... .. .. .. . .. ..... ........ 408-778-2000 

Adhesives, Conducting-1600 - See Vol. C 

Adhesives, General Purpose-1600 - See Vol. C 

Adhesives, Insulating-1600 - See Vol. C 

Adhesives, Liquid Spray-1600 - See Vol. C 

Adhesives, Optical-1600 - See Vol. C 

Adhesives, UV Curing-1600 - See Vol. C 

Adhesives, Wire Tacking-1600 - See Vol. C 

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

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

Alarms & Alarm Systems-2200 - See Vol. D 

Alarms, Controls, Photoelectric-3700 
Keltron Corp., MiniprinterlSecurity Systems Div., Waltham, MA 02154, 

617-894-8700 .................................................... 0&1099 
§Micrq Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 .• Bo1320-1321 

Shokai Far East Ltd., Peekskill, NY 10566, 914-736-3500 •••....•..•.•.. 0&1060 
AES Corp., Peabody, MA 01960 ......................................... 508-535-7310 

t Alann Controls Corporation, Deer Park, NY 11729 ...................... 516-586-4220 
§ Allen- Bradley Co., Div. of Industrial Control Grp., Milwaukee, WI 53201 ................ . 

414-382-2000 
ASC Systems, Sl Clair Shores, MI 48080 ............................... 313-882-1133 
Enerco, Inc., Seattle, WA 98108 ................................... 206-762-1422 

§ Heath Co., Sl Joseph, MI49085 ........................................ 616-982-3200 
§ Hughey & Phillips, Inc., Simi Valley, CA 93065 .......................... 805-581-5591 

Lark Electronics, Inc., New York, NY 10040 ............................. 212-569-0430 
§ Philmore Manufacturing, Rockford, Il 61125-1366 ...................... 815-229-7773 
§Rodann Electronics Mfg. Co., Brea, CA 92621 ............ 7140529-1301;800-366-7010 

Scanning Devices, Inc., WaHham, MA 02154 ............................ 617-891-8991 
§ScientHic Technologies Inc_ OpUcal Sensor Div_ Hayward, CA 94544 ... 415-471-9717 
§Sofre( Inc .• Eden Prairie, MN 55344 ................... 612-937-8835;1-800-8-S0FREl 

Star Micronics, Inc., OEM Division, Piscataway, NJ 08854 ................ 908-572-9512 

Alarms, Static Level-4100 - See Vol;D 

Alloys, Brazing-5400 - See Vol. C 

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

Alphanumeric Readouts - See Tubes, Readout (Vol. Aj 

Anernators-4050 - See Vol. D 

Animeters-2900 - See Vol. D 

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

Amplifiers, AF-1300 - See Vol. D 

Amplifiers, Antenna-1200 - See Vol. D 

Amplifiers, Compressor-1100 - See Vol. D 

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

Amplifiers, DC-1100 - See Vol. D 

Amplifiers, Data - See Amplifiers, Instrumentation (Vol. OJ 

Amplifiers, Decade-1100 - See Vol.D 

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

PRODUCT INDEX & DIRECTORY 

Amplifiers, Differential-1100 - See Vol. D 

Amplifiers, Distribution-HOO - See Vol. D 

Amplifiers, Equalization-1300 :... See Vol. D 

Amplifiers, Fiber Optic-1100 - See Vol. D 

Amplifiers, FM, IF, SurfaceMount-4800 - See Vol. A 

Amplifiers,IF-1100 - See Vof. D 

Amplifiers, Instrumentation-1100 - See Vol. D 

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

Amplifiers, Isolation-1100 - See Vol. D 

Amplifiers, Klystron-3450 - See Vol. A 

Amplifiers, Limiting-1100 - See Vol. D 

Amplifiers, Line-1100 - See Vol. D 

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

Amplifiers, Logarithmic-1100 - See Vol. D 

Amplifiers, Low Noise-1100 - See Vol. D 

Amplifiers, Magnetic-HOO - See Vol. D 

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

Amplifiers, Microphone - See Amplifiers, AF (Vol. 0) 

Amplifiers, Microwave-3450 - See Vol. A 

Amplifiers, Mixing-1300 - See Vol. D 

Amplifiers, Multichannel-1100 - See Vol. D 

Amplifiers, Narrow Band-1100- See Vol. D 

Amplifiers, Null-1100 - See Vol. D 

Amplifiers, Operational-1100 - See Vol. D 

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

Amplifiers, Parametric-3450 - See Vol. A 
Amplifiers, Peak Limiting-1100 - See Vol. D 

Amplifiers, Peak Sense & Hold-1100 - See Vol. D 

Amplifiers, Phase-Lock Loop-1100 - See Vol. D 

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

Amplifiers, Power-1100 - See Vol. D 

Amplifiers, Programmable Gain-1100 - See Vol. D 

Amplifiers, Public Address - See Amplifiers, AF (Vol. 0) 

Amplifiers, Pulse-1100 - See Vol, 0 

Amplifiers, Pulse Limiting-1100 - See Vol. D 

Amplifiers, Recording - See Amplifiers, AF (Vol. OJ 

Amplifiers, Resolver - See Amplifiers, Servo (Vol. D) 

Amplifiers, RF-1100 - See Vol. D 

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

Amplifiers, Servo-4900 - See Vol. D 

Amplifiers, Single Sideband-1900 - See. Vol. D 

Amplifiers, Strain Gauge - See Amplifiers, Transducer (Vol. OJ 

Amplifiers, Sweep-1100 - See Vol. D 

Amplifiers, Synchro-4900 - See Vol. D 

Amplifiers, Telemetering-1900 - See Vol. D 

Amplifiers, Thermocouple - See Amplifiers, Transducer (Vol. OJ 

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

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

Amplifiers, TravellingWave Tube-1100 - See Vol. 0 

Amplifiers, Unrasonic-1100 - See Vol. D 

§-Product sold through distributors t-Product meets MIL specs 4-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

Amplifiers, Video-1100 - See Vol. D 

Amplifiers, Voltage Reference-1100 - See Vol. D 

Amplifiers, Wideband-1100 - See '1101. {) 

Analyzers, AF-2900 -- See Va!. D 

Analyzers, Air Pollution-2550 - See Vol. D 

Analyzers, Ante,ma Pattern-2900 - See Vol. IJ 

Analyzers, Dieiectri(; Comstiimt-29010 - See !lol. D 

Anll!IY1lers, Different!ai; - See AnaiyzerE:, Phase & Voltage (Vol. D) 

Analyzers, Digita! Signal-291l0 - See Vol. I.:}; 

Analyze.·s, Distl")ri.imn - S,~e Analyzers, P,F (1101. ':J) 

Ana~yz:ers1 ~}istul~baniC[f;\ (Po~Qe~'.J V'Qli~ ~~t~~H!iidf,iY1 H"!;;rfjpe,rVJ:~Ul&'tG}-2g[)tD 

- .see 1/,~1.. I.) 

AnatY2ers, Fast f-om'uer Translom; (FFT)-2G(l(Jl .- S'i?,;; V~)J. D 

Alla1yzers, Frequency -. See Analyzers, Spectrum (Vol. D) 

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

AnaIY:J:l8fS, H~mlollic-29!10 .- Self; 1101. f) 

Analyzers, Impetdlam:e-2!l100 - See Vol, I) 

AllClillzl'lrs, ~i1t.el"iel"ellce-290!jl .-. See Vol. 1') 

Allalyzers, Micl·oW<iiI'i!.9-345Q -- ;5;"'8 \/00. J, 

Anaiyzers, l\Iiodlllation-2!100 .. - See Ito/. D 

Analyzers, NetwClret-2S00 -. S,;!S 'Io!. D 

Al1a,yzmoiJ, i'!Ioise ·290J1t!:! _ .. See '!Ioi. P.J 

Analyzers, Pa~'iicle SiZ6-29W) - $;fJe Vol. I) 

Analyzers, PIl8se It Volto:ge-29fJr. "0 See lIoi. /:J 

j<\,nl~lyzers, Power-2!JIlO - See Vol. D 

:~l1!JljlzerG, Prctocoi-2900 .. - See Yo.!. IP 

P..!I03'lI'zers, PU~~ie-2lill!:l .... Se~' '11,,1. ;[;. 

$\JI«dyzerrs, S~(~o~;~90(t ~- S{~e 'lth)i .. e, 
~~nBJy::.£e!J's1 Si!!1naf.e..J(e'~:.:~BnO --" SefJ Vod, D 

Ar.la~~"l:eO"~}, ~~onic & S!jJbson~t:-2900 ,- See 'lj'·ot ;f) 

Ana!YZlll'S, Sp~,c~n.!m-290(j -- Set', "<:'1. D 

.(iI!1<l!v:zem, Suriiar;e l,re,,-290(! -- See Vol. I:l 

A[l<!ly;r.ef~" TiMe Int.w'Ial-29(J() - See Vol. [I 

Ailalyze~s, lotal! Combusiibles-2900 - See 1101. ffJ 

Analyzers, Transfer Function-2!lOO - See Vol. D 

Analyzers, Trallsiel1t-:!1100 - See Vol. D 

Anlliyzers, Ultrasonic-2900 - See Vol. D 

Analyzers, Vibration-2900 .- See 1/01. D 

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

Analyzers, Waveform-2000 - See Vo!. D 

Analyzers, Wow 8. Fluttel"-2900 - See Vo!. ffJ 

Analyzers, Zirconia 02-2900 - See Ifo!. D 

Analyzers (1\II!1-)-2440 
t Systems Rl~search laborotories, Arvinl Calspan, Dayton, OH 45440 

Anemometers-2000 - See Vol. D 

Annunciators-2200 - See Vol. 0 

Antenna COllnectors-120tl - See Vol. f) 

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

Antenna Feed Systems-3450 - See 1/01. A 

513-426-6000 

Antenna Systems (MIL)-2440 

Antenna Groups (MIl)-2440 
Compliance Design Inc., Boxhoro, MA 01719 

t Condor Systems, Inr~ San Jose, CA 95124 .............. . 
t EleGtro Magnetic Processes, Inc .• Chatsworth, CA 91311·4858 ... 
t Electrospace Systems, Ino .. Richardson, TX 75083-1359 '" 
t Radio Research Instrument Co., Inc., Waterbury, CT 06704-3506 

508-264-4668 
408-371-9580 
818-882-6333 
214-470-21~17 

203,753-5840 
"t Rantec Microwave & Electronics. fseD Electronics, Chatsworth, CA. g'j 311 

818-885-8223 
712-258-6690 t Sabre Communications Corp., Sioux City, IA 5'1 102 

Schaffner fMC, Inc. Instr. Dj ... '., Union. NJ 07088 . 
ST Research Corporation, NeWington, VA 22122 . 

tTecom industrii?s, ~nc., Chatsworth, CA 91311 . 
t TeledY"le Ryall Electronics, San Diego. Cf) &';"~123 

Unadilta Antenna Mig. Co., Andover. MA 01810 

908-85'1-0344;800-367-5566 
703-550-7000 
818·341-4010 
019-560· 6400 
508-475-7831 

fimtenllil ROtll~or,F1200 - See 1101. [j 

,J:\n'i~mmli Set.s (:iI!.IL)·-24t'1Il 
t AEL Defense Corp., Lansdule. FA i 9446 . 215-022-2929 
{) tlntenna Rp.searci1 Associalt:l:'l, t-1.eltwi~f0, MU ',.:(:(,,(6 301-93'1-8888 
tCondor Systems, Inc., San Jose, CA. 95i24 408-371 .. 9580 
§ Eaton Cor~" E!ectronic instrumeni Div., i_o!:'; J\f1g(:.:le5, CA 90000 ' 213-1322-300', 
·rEjectrol\AG.~neiic Processes, lnc., Chatsll1!orth, CA 91311-4858 818-882-6333 
'f- t..!ectrospace Systems, Inc .. Riclla.dson, TX 15083-1359 , 2'14-470-2137 

Japan Elecfronic Manufacturers Agency, Inc., Wilmene, IL 60091 708-251-3600 
Schaffner EMC, Inc. !nstr. Div., Union, NJ 07033 . 908-851-0644;800-367-5566 
ST Research Corporation. Newington. W. 22122 703-550-7000 

tTecom Industries, Inc_, Chatsworth, CA 913"11 818-341-4010 
tTransco Products, Inc., Subsidiary of Datron Systems Inc" Camarillo, CA 9~~012 

805-987 -B007 
Ullarl~Hi.\ Antenna Mig. Co., Andover, MA 01 B : () 508-475-·7831 

itt.lter·~;:]~~:Sj C~t~:~2r~~, !!:3anHc ,- See ft.n;(~'n;~~-.:.~~ ·'.i'!hj~) 0: £~G(;8Ssorje3 (incL 
1\t1arine 8, MotAle 'Typ~)s) [VoL D) 

IiIl'ltenn<lS, [)lreclk:m Fil1::lil1g .. i2(lO - Sa" Vol. D 

Antemms, Grmmd P!al1c-1200 ... Be,." 1101. !J 

l!\rr~COIJi1aS, Heiicl'lt .. 1200 - See 1/01. 0 

Ant!?..lnrH3!5~ lOG Pe(l"iCldic ... ·12(J~ - ?:,:~Je\ 'ilof. D 

Jlo.l'1tennas, l\..oor-1:"OO -- See '1nl. D 

fhntermas, ollljcl'OwilIv€-1.2(JO -.. Sc"'~ V,.oi. D 

Antennas, M~!ltibmld, !JH!-'/W'lF-12(J,l - See Vol. ffJ 

Antennas, Pha,se..:l AI'1'211-i2()O .- S<&;!U·ol. D 

..i&.nt~I1'!~a$, f!hitJrnb~c··12D{; ~ Se,~ i/o?" 0 

Air:~eHnm\lllS~ !SaKI?!~~ljt('~-12r"m - SlfH? :ir:!. {} 

ji,mC!lnn1lS, Spk:l!-'l100 .- See \/,,1. [) 

A~*;;rmas:" Telesc0pic-'i20i! - Se,~ Vel. D 

Ao/tennas~ WhR~ a. i~cc'esscw'~~·~s Orr~cL ['Jdae'~n~~ a~ ~t.i'Q~)~~~ Ty~~;9S~·1200 "
See Vi'll, D 

A!',~ermas (M!l}o2440 
§t Adams-Russell. Inc .. Div. of MIA COM, INC., AmesbUly.Iv1A U1913 . 508-3813-5210 

,\EL Defense Corp .. Lansdale. PA 19446 . 215-622-2929 
§t Centurion International, Inc .• Uncol" NE 68504 ... . . . . . . . . . .. . . .. 402,467-4491 

tOollins Commercial Avionics, Rockwelllnt!.. Cedar Rapids, IA 52498 .... 319,395-1000 
·tEle(.1ro Magnetic Processes. Inc., Chatsworth, CA 91311-4858 .......... 818-882-6333 

§tE!ectro-Metncs.lncorporated, A Panril Corp., Amsterdam, NY 12010 518-843-2600 
tElectrospace Sys1ems, Inc., Richardson, IX 75083-1359" ...... 214-470-2137 

Japan Electronic Manufacturers Agency, Inc., Wilmette.IL 60091 708-251-3600 
t Microwave Applications Group, San1a Maria. CA 93455 805-928-5711 
t Radio Research Instrument Co., Inc., Waterbuo/, CT 06704-3506 _ 203-753-5840 
t Sabre Communications Corp .• Sioux City. I.~ 51102 712-258-6690 
tShogyo intemAtlon • .1 Corp .. Great Neck. NY 11021. 516-466-0911 
tTecom Industries. Inc., Chatsworth, CA 91311.. 818-341-4010 
tTeledyne Ryan Electronics, San Diego, CA 92123 619-560-6400 
t Transco Products, Inc., Sub..')idiary of Oatron Systems Inc., Camarillo, CA 93012 

Unadilla Antenna Mfg. Co., Andover. MA 01810 . 
t Watkins-Johnson Co., Palo Alto, CA 94304 

Antenna Systems (Mll)-2440 
t AEL Defense Corp., lansdale, PAI9446 .. 
§ Antenna Research Assoclatas, Beltsville, MD 20705 

Compliance Design Inc., Boxboro, MA 01719 
t Electro Magnetic Processes, Inc., Chatsworth. CA 91311-4858 . 
t Electronic Space Systems Corp., Concord, MA 01742 
t· Electrospace Systems, Inc., Richardson, TX 75083-1359 

GTE Government Systems Corp., Mountain View, CA 94039 . 
t MOM, Inc., Chatsworth, CA 91311 ...................... .. 
t Microwave Applications Group, Santa Maria, CA 93455 ..... . 

805987-8007 
508-475-7831 
415-493·4141 

215-822··2929 
301-937-8888 
508-284-4668 
818-882-6333 

. . .. 508-369-7200 
214-470-2137 
415-966-2000 
8113-700-8400 
805-928-5711 

EEM 1991 §-Proouct sold through distributors t-Product meets M!L specs <I>-Rentals #-Value Added Reselier 



Ant,enna Systems (MIL)-2440 (Cont'd) 
Precision Specialties, Inc., Northridge, CA 91324 ........................ 818--349-9774 

t Radio Research Instrument Co" Inc., Waterbury, CT 06704-3506' . . . .. . .. 203-753-5840 
t Rantec Microwave & ElectroniCS, Esco Electronics, Chatsworth, CA 91311 

, .. ,. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 818--885-8223 
t Sabre Communications Corp, Sioux City, IA 51102 ..................... 712-258--6690 

ST Research Corporation, Newington. VA 22122 . . . . . . . . . . . . . • . . . . . . . . .. 703-55()-7000 
tTecom Industries, Inc., Chatsworth, CA 91311 ........................... 818--341-4010 
t Teledyne Ryan Electronics, San Diego, CA 92123 ...................... 619-56()-6400 
t Transco Products, Inc., Subsidiary of Datron Systems Inc., Camarillo, CA 93012 

.. . .. . . . . .. . . . . . . . . . .. . . . .. . . . .. . .. . .. . . . . . . . .. . . . . . . . . . . . .. . .. . . . . .. .. 805-987-8007 
Unadilla Antenna Mfg. Cd, Andover, MA 01810 ......................... 50&-475-7831 

t Watkins-Johnson Co, Palo A~o, CA 94304 . . . . . . . . . . . . . . . . .. . . . . . . . . .. .. 415-493-4141 

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

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

Antitheft Devices - See Alarms & Alarm Systems (VoL D) 

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

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

Array Processors-2025 - See Vol. D 

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

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

Arresters, Electrical Surge/Lightning {MIL)-2440 
GRIM Corporation, Medford, NJ 08055-0968, 609-267-7950 •..•....•.•.• 0.1075 

§t MCG Elctrns., Deer Park, NY 11729, 516-586-5125 ... , .•• ..... ......... B·1375 
§ PolyPhase, Corporation, Minden, NV 89423-9000, 702-782-2511;800-325-7170 

................................................................. Bo l385 
§ World Products Inc., Sonoma, CA 95476, 707-996-5201 .. • • •. A.1153,2128-2129 

World Products Inc., Systems Devices Grp., Sonoma 95476, 707-996-5201 
................................................................. Bo103O 

Amber Inds., Inc., Dallas, TX 75379 ..... ,............ '..... 214-49()-9801 
§tAydin Corporation (West), San Jose, CA 95119-1371 ................... 40&-629-1100 

§C.P. Clare Corp., Chicago, IL 60645 ..................................... 312-262-7700 
§ Dale Electronics, Inc., Yankton Div., Yankton, SO 57078--0180 . . . . . .• . . .. 605-665-9301 

§tEFI Elctrns., Salt Lake City, UT 84119 .................... 801-977-9009:80()-221-1174 
General Protection Co" Inc., Circun Protection Group, Chicago, IL 60659 

312-761-0403 
§t General Semiconductor Ind, Inc., Square 0 Company, Tempe, AZ. 85281 

.. .. .. .. . .. . .. .... . .. . .. .. .. .. .. .. . .. .. .. . .. .. .. .. . .. . .. .. .. . .. .. . .. . .. 602-968-3101 
Japan Electronic Manufacturers Agency, Inc., Wilmette, IL 60091 708--251-3600 

§t Joslyn Electronic Systems, Golet" CA 93116 ............ 800-752-8068; 805-968--3551 
Uttelfuse, Inc., Des Plaines,IL60016 ............. ' ....... 708-824-1188;708--824-0400 

§ Lumex Oplo/Components, Inc., Palatine, IL 60067-6955 ................. 708--359-2790 
M. System Technology, Inc., Dallas, TX 75244 . . . .. ,.,... 800-544-3181 
Oplrex/Satori, Torrance, CA 90503 ...................... ... 213-214-1791 

§t Power Integrity Corp., Greensboro, NC 27429-0682. ... 919-379-9773;80()-237-6260 
§Reliance Electric Co, Marketing Info Center, Cleveland, OH 44117 ...... 80()-245-4501 

Artificial Loads - See Dummy Loads (Vol. D) 

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

Assembly 8. Fabrication Services (Incl. R & Dj - See Services; 
Assembly & Fabrication (Vol. D) 

Attenuators, Audio-1300 - See 1101. D 

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

Attenuators, Coaxial-3450 - See Vol. A 

Attenuators, Decade-3450 - See Vot.' A 

Attenuators, Fiber Optic-2475 
AOFR,lnc, Richardson, TX 75081 ....................... : ............. 214-644-1394 
Aster Corporation, Millord, MA 01757 , ........ ,.... 508-478-5995 

§AT&T Network Systems,Network Gable Sys. Div., Morristown, NJ 07962 
. .. .. . .. . .. .. .. .. . .. .. . .. . .. .. . .. .. .. .. .. .. .. .. . 1-80()-344-0223, Ext 1027 

BT & D Technologies, Wilmington, DE 19803 .................. . . .. . . . .. 302-479-0300 
§ Contact East, N. Andover, MA 01845 ................................... 50&-682-2000 
§EXFO EO. Engineering Quebec City, Quebec, CANADA G1N 3Y2 ...... 418--683-0211 

General Fiber Optics,lnc., Cedar Grove, NJ 07009 201-239-3400 
GTE Fiberoplic Products, Williamsporl, PA 17701 ... 717-326-6591;1-80()-FBR-OPTICS 
Hewlett-Packard Co, Cupertino, CA 95014 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 800-752-0900 

t INTELCO, Acton, MA 01720 ....... ............. ...................... 508-284-4485 
t Ught Control Systems Inc, MI A COM Inc., Tyngsboro, MA 01879 ....... 508--849-9870 

3M Photodyne Products, Dynatel Systerms Division, Camarillo, CA 93010 
. . . . . . . .. . . . . . . . . . . . .. . . . .. . . . . . ... .. . .. . . . . . . . . . . . . . . .. 805-388-8378;80()-426-8688 

t 3M Private Network Products, 3M, Austin, TX 78769-2963 ............... 512-984-1800; 
800-745-7459 

§ NEC Electronics, Inc., Mountain View, CA 94039 ........................ 415-96()-6oo0 
tPaslernack Enterprises, Irvine, CA 92713 .............................. 714-261-1920 

. Attenuators, Fixed-3450 - See Vol. A 

Attenuators, IF-1900 - See Vol. D 

Attenuators, Impedance Matching-3450 - See Vol. A 
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Attenuators, Logarithmic-3450 - See Vol. A 

Attenuators, Microwave-3450 - See Vol. A 

Attenuators, Programmable-3450 - See Vol. A 

Attenuators, RF-1900 - See Vol. D 

Attenuators, Step-3450 - See Vol. A 

Attenuators, Switch Operated-3450 - See Vol. A 

Attenuators, Switchable-3450 - See Vol. A 

Aitenuators, Turret-3450 - See Vol. A 

Attenuators, Variable-3450 - See Vol. A 

Attenuators, Voltage Conlrolled-3450 ~ See Vol. A 

Attenuators (MIL)-2440 
EG & G Power Systems, inc., CoVina, CA 91724,818-967-9521 D·1715 

t EiCom Systems, Inc., Boca Raton, FL 33487, 407-994-1774 .•••.••..•. :. Ao1747 
tGeneral Microwave Corporation, Amityville, NY 11701, 516-226-8900 •••• A.1749 

HC Power Inc., Irvine, CA 92714-5716, 714-261-2200 •.•••...•.•••.•••• 001785 
t Tech laboratOries Inc., Palisades Pk., NJ 07650, 201-944-2221 ..••.•••• B.1789 
t Alan Industries Inc., Columbus, IN 47202 .... .. .. . .. . .. . .. .. .. . .. . .. .. . .. 812-372-8869 
tDaico Industries, Inc, Compton, CA 90220 .............................. 213-631-1143 
t EMC Technology Inc, Cheny Hill, NJ 08034................... 609-429-7800 

Hewlett-Packard Co., Cupertino, CA 95014 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 800-752-0900 
tJFW Industries, Inc., Indianapolis, IN 46237 ............................ 317-887-1340 
t KDI/Triangle Electronics, Whippany, NJ 07981 .... ,.................... 201-887-5700 
tloral Microwave Nard" Hauppauge, NY 11788 ........................ 516-231-1700 

§t Lucas Weinschel, Gaithersburg, MD 20884-6001 ....... . . .. 301-948--3434 
§t MI A-COM Control Components Div., MIA-COM, Merrimack, NH 03054-4343 

..... " . .. . .. . .. ... .......................................... 603-424-4111 
tMagnetic Component ,Engineering Co., Culver C~y, CA 90230 .......... 213-398-4761 

. t Merrimac Industries, West Caldwell, NJ 07006 .......................... 201-575-1300 
§t Midwest Microwave, Saline, MI48176-9569 .............. · 313-429-4773;800-521-4410 

Solitron/Microwave, Solitron Devices, Inc., Riviera Sch, FL 33404-9978 
.................... ,.................................. 407-848--4311 ;800-888-8763 

Attenuators (MIL), Fiber Optic-2440 
§ EXFO E.O. Engineering Quebec City, Quebec, CANADA Gl N 3Y2. .... 418--683-0211 

3M Private Network Products, 3M, Austin, TX 78769-2963 ............... 512-984-1800; 
80()-7 45-7 459 

Attenuators (MIL), Inductive-2440 
tJFW Industries, Inc., Indianapolis, IN 46237 ............................ 317-887-1340 
t Magnetic Component Engineering Co., Culver City, CA 90230 . , . . . . . . ... 213-398--4761 

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

Autoclaves-2550 - See Val. D 

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

Awls-MOO - See Vol. C 

Backpanel Interconnect Systems-3200 - See Vol. C 

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

Baffles, Speaker-1300 - See Vol. D 

Ballasts - See Resistors, Ballast (Vol. A) 

Ballasts, Lighting, Magnetic-1850 - See Vol. A 

Baluns - See Transformers, Matching (Vol. A) 

Bargraphs - See Meters, Bargraph (Vol. D) 

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

Barriers, Intrinsic Safety-2100 - See Vol. C 

Bars, Shorting-3200 - See Vol. C 

Baths, Controlled Temperature (Air & Liquid)-4100 - See Vol. D 

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

Batteries, Alkaline Manganese-3900 - See Vol. D 

Batteries, Carbon Zinc-3900 - See Vol. D 

Batteries, Gelled Electrolyte-3900 - See Vol. D 

Batteries, Lead Acid-3900 - See Vol. D 

Batteries, Lead Dioxide-3900 - See Vol. D 

Batteries, Lithium-3900 - See Vol. D 

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

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 
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Batteries, Lithium Thionyl Chloride-3900 - See Vol. D 

Batteries, Mercury-3900 - See Vol. D 

Batteries, Mercury Oxide-3900 - See Vol. D 

- Batteries, Nickel Cadmium-3900 - See Vol. D 

Batteries, Rechargeable-3900 - See Vol. D 

Batteries, Silver Cadmium-3900 - See Vol. D 

Batteries, Silver Oxide-3900 - See Vol. D 

Batteries, Silver Zinc-3900 - See Vol. D 

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

Batteries, Standard Cell-3900 - See Vol. D 

Batteries, Thermal-3900 - See Vol. D 

Batteries, Thin Format-3900 - See Vol. D 

Batteries, Zinc Air-3900 - See Vol. D 

Batteries, Zinc Carbon-3900 - See Vol. D 

Batteries, Zinc Chloride-3900 - See Vo/~ D 

Batteries, Zinc Oxide-3900 - See Vol. D 

Batteries (MIL)-2440 
Eagle-Picher, Joplin, MO 64801, 417-623-8000 ....•.•..•.....•... 0 01448-1450 

# Engineered Assemblies & Components Corp., Teterboro, NJ 07608, 
201-288-44n;800-447-5639 ........................................ 001452 

Gates Energy Products, Inc., Gainesville, FL 32602, 904-462-3911 •. 001458-1465 
Lyntronics, Inc., Deer Park, NY 11729, 516-243-6397 •...••........•... 0 01467 

§t Power Conversion, Inc., Hawker Siddeley Group, Ltd.-London, England, Saddle 
Brook, NJ 07662, 201-796-4800 .... .. ..... . ........ ....... .... 001481-1482 

SAFT America, Inc., Portable Battery Division, Valdosta, GA 31601,912-247-2331 
................................................................. 001486 

Tadiran Electronic Industries, Inc., Port Washington, NY 11050, 516-621-4980 
................................................................. 001493 

# Alexander Balleries. New Product/OEM Divison, San Diego, CA 92198 
619-48D-4445 

# Ballery Specialities, Costa Mesa, CA 92626 .' 714-755-0888;1-806-352-3706 (Toll free 
inCA) 

Catalyst Research, Mine Safety Appliances Co., Inc .. Owings Mills, MD 21117 
....................... 301-356-2400 

East Penn Manufacturing, Lyon Station. PA 19536 .. 
# House of Balleries, Costa Mesa, CA 92627 ... 

Power-Pak, Inc., Morton Grove, IL 60053 . 
Pro Battery. Inc., Atlanta, GA 30340 . 

# Yardney Technical Products, Inc., Pawcatuck, CT 06379 . 

215-682-6361 
714-642-8222;800-432-3385 

708-966-6000 
800-451-7171 
203-599-1100 

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

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

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

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

Beam Splitters-3700 
Ealing Electro-Optics. Holliston. MA 01746. 
Fiberguide Industries Inc., Stirling, NJ 07980 .. 

t Melles Griot. Inc., Irvine. CA 92714 .' 
§ Optics for Research, Inc., Caldwell, NJ 07006 
t Oxley Inc., Branford, CT 06405 . 
t Plumer Precision Optics, Pennsburg, PA 18073 

Rolyn Optics Co., Covina, CA 91722-2199 . 
Tele-Tech Corporation, Bozeman, MT 59715 

t UCE. Inc., Norwalk, CT 06854 .. 

Bearings-2500 - See Vol. C 

506-429-8370;1-800-343-4912 
908-647-6601 
714-261-5600 
201-228-4480 
203-488-1033 

............... 215-679-6272 
818-915-5707/5717 

406-586-0291 
203-838-7509 

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

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

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

Belts, Drive-2500 - See Vol. C 

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

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

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

Bimetals, Thennostatic-5300 
Hold-Heel Products Corp., Chicago, IL 60640,312-728-4454;312-728-4455 

,.,.,,,.,., ••.• ,,.,, ••..••• , .... ,, •. , .. , •.• , •.•.... ;.,.,,,,, •..• , B01501 

Boards, Display, Graphic-2450 
Therm-O-Disc, Inc" Sub. Emerson Elee, Co" Mansfield, OH 44907-0538, 

419-525-8500 .............. " ... " .... "".................. B01391,1865 
Therm-O-Dise, Inc., Midwesl Components Product Grp., Mansfield, OH 

44907-0538,419-525-8450 .. " ......... ".................... 801867-1868 
Chace Precision Metals, Inc., Reidsvilie, NC 27320 . . 919-342-2381 
Texas Instruments. Connector System, Attleboro, MA 02703 ........... . 508-699-5269; 

508-699-3450 
Texas Instrs., Matis. & Controls Grp., Attleboro. MA 02703 . . . . . . . . 508-699-3800 
Thermik Corp., Thermik Sensof Technics, GmbH. New Bern, NC 28562 

Bins, Part Storage-1400 - See.Vol. C 

Bins, Static Conductive-1400 - See Vol. C 

Blackbody Radiation Sources-2900 - See Vol. D 

Blowers, Centrifugal-2600 - See Vol. C 

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

Blowers, Tangential-2600 - See Vol. C 

919-636-5720 

Board Computers & Subassemblies, Multibus Compatible-2025 -
See Vo/_ D 

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

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

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

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

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

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

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

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

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

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

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

Boards, Display, Graphic-2450 
Oio-Rey, Div. ollnlo-Lile Corp., Fairview, NJ 07022, 201-941-4455 .. 8.1058-1064 

§AFE Displays Inc., Charlottesville, VA 22901 .. 804-974-7801 
§ Ampro Computers.lnc., Sunnyvale, CA 94086 .. . . . .. 408-522-2100 

Applied Data Systems. Baltimore, MD 21202 .. 806-541-2003;416-576-0335 
Automation Displays Inc .• Eau Claire, WI 54703 715-834-9595 
Avelem, Gargilesse, FRANCE 36190 . . . .. 33-54478672 

tAydin Corp., Horsham, PA 19044 215-657-7510 
C & C Technology Inc., West Chicago, IL 60185 708-231-0015 

§ Colorgraphic Communications Corp., Atlanta, GA 30366 .. 404-455-3921 
Dataq Instruments, Inc.. Akron, OH 44311 . 216-434-4284 ; 800-553-9006 
Digital Equip., Marlborough, MAo1752 
DOW SWITCH, Wilmington, MA 01887.... ................. 617-935-6395 

t DY-4 Systems Inc., Nepean, Onl., CANADA K2H 9J4 .............. ,. 613-596-9911 
§ Dynatech Computer Company, Mountain View, 'CA 94039-7400 . . . . . . . .. 415-964-7400 
t Eastern Electronics Mfg. Corp., National Patent Dev. Corp., East Hartford, CT 06108 

. .. . .. .. .. .. . . . .. .. . .. . .. .. . .. ... .................... 203-528-9821 
Enterprise Systems Corp., Dover, NH 03820 .......................... 603-742-7363 
General Digital Corp., Enfield, CT 06082 ... ............... 203-741-7171 

§ IDEAssociates, Inc., Billerica, MA 01821 ............................ 508-663-6878 
Industrial Computer Source, San Diego, CA 92111 .......... 619-279-0084 
Ironics Incorporated, Ithaca, NY 14850.. ...................... ........ 607-277-4060 
KMC Systems, Inc:, Midland PI<., NJ 07432...... 201-447-0007 
Kontron EISktronik-US Kontron Eleklronik GMBH-SUb. BM, Beverly. MA 01915 

................ ............... 508-927-6575 
§ Matro~ Electronic Systems, Ltd, Dorval, au. CANADA H9P 2T 4 

Mauell Corp., Dillsburg, PA 17019:0339 ., ..... . 
§Metra Instruments, Inc., San Jose, CA 95131 

Micro Industries. Westerville, OH 43081 . 
Parsytec Inc., West Chicago, IL 60185 .... 
PERX,lnc., Corte Madera, CA 94925 
Preh Electronic Industries, Inc., Lake Zurich, IL 60047-2578 
Raster Graphics, Inc., Bend. OR 97701 . 

514-685-2630 
717-432-8686 
408-432-111 0 
614-895-0404 
7.08-293-9500 
415-927-0155 
708-438-4000 
503-388-2584 

Redlake Corp., Morgan Hill, CA 95037 408-779-6464 
SAGO Controls Inc., Montreal,Qc., CANADA H4S lY9 . 514-745-0310 
Siemens Components, Inc., Optoelectronics Division, Cupertino, CA 95014 

T eklronix, Inc., Beaverton, OR 97077 , .... 
§ Vicom Systems. Inc .. Fremon~ CA 94538 ..... . 
§ Western Digital Corp., Irvine, CA 92718 ....... .. 

XYZ Electronics, McCordsviUe, IN 46055 .... . 

408-257-7910 
800-835-9433 
415-498-3200 
714-932-6000 

... 317-335-2128 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Ren~als #-Value Added Reseller 



Brakes, Clutches, Electromechanical-3500 

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

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

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

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

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

Boards, Plug-in Proc:essor-1900 - See Vol. D 

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

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

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

Boards, Programming-3200 - See Vol. C 

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

Bolometers, Infrared-2900 - See Vol. D 

Bolometers, Microwave-2900 - See Vol. D 

Bolts-2500 - See Vol. C 

Bonding Equipment, Computer Controlled (AutomatiC), Die, Laser, 
TAB, Wedge, Wire-4100 - See Vol. D 

Books - See Te.chnical Books (Vol. 0) 

Boosters, Low Line Voltage, Automatic - See Regulators & 
Stabilizers, Voltage (Vol. 0) 

Boxes, Decade - See Decade Boxes (Vol. 0) 

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

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

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

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

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

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

Brakes, Clutches, Electromechanical-3500 
Infranor, NaugatUCk, CT O.~770, 203-729-8258;800-BE-SERVO •...••.••. B.1279 
Micro Mo Electronics, Inc., St. Petersburg, FL 33701,813-822-2529 

.. .. • • . • . . • . . . • . . .. . . . . .. . .. . • . • • . . . . • . • . • . • . . • .. . . . . . ... B0 192O, 002243 
Regdon Solenoid, Inc., Westmonf, IL 60559, 708-789-0600 ...•.•.. 11<1634,1637 

t Yernitech:Yernilron Corp., Deer Pk., NY 11729, 516-586-5100 •.•.••.•.. B01318 
t Caribbean Assemblies, Inc. Wintersprings, FL 32708 . . . . . . .. 407-327-0602 
t Electroid Co .• Div.of Yalcor Engrg. Corp., Springlield, NJ 07081 .......... 201-467-8100 

§tFacet Enterprises, Inc .. Elmira, NY 14902 ........ 607-737-8011 
§ Machine Components Corp. Plainview, NY 11803 ...................... 516-694-7222 

§t PIC Design, Remington Technologies, Inc., Middlebury, CT 06762 203-758-8272 

Brakes, Magnetic-3500 
Maglech Controls, Yernitron Corporation, San Diego, CA 92073, 619-428·5581 

................................................................. Bo1294 
t Micro Mo Electronics, Inc., St Petersburg, FL 33701,813-822-2529 

.. .................................................. Bo 1298,1920, 0 0 2243 
t Motor Technology, Inc., Dayton, OH 45429,513'294·1041 ••.•.•••.•••.• Bo1304 

Regdon Solenoid, Inc., Westmont, IL 60559, 708-789-0600 ..•.•..••.••. B.1637 
t Yemit!>Ch:Yernitron.Corp., Deer Pk., NY 11729, 516-586·5100 .•......•• B'1031 
§ Ambi-Tech Inds., Hillsdale, NJ 07642 ................................... 201-666-0504 
§ B & B Motor & Control Corp., B & B Long Island City, Edison, NJ 08817 

.................... , ................................... 908-819-7070; 908-572-0500 
§Eaton Corporation, Electric Drives Division, Kenosha, WI 53141 ......... 414-656-4011 
§ Eaton Corp.lCutier-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 

._ WI 53216 .................................... 414-449-7487 
§ Electroid Co., Div.of Valcor Engrg. Corp., Springfield, NJ 07081 .......... 201-467-8100 

§t Facet Enterprises, Inc., Elmira, NY 14902 ............................... 607-737-8011 
Infranor, Naugatuck. GT 06770 ......................... 203-729-8258;800-BE-SERYO 

§t Machine Components Corp., Plainview, NY 11803 .... 516-694-7222 
t Perfect Gear & Instrumen~ Designatronics, Inc., New Hyde Park. NY 11040 

. . . . . . . . . . . . . . . . . . 516-328-3300 
§t PIC Design, Remington Technologies, Inc., Middlebury, CT 08762 ....... 203-758-8272 
. § Square 0 Co" Palatine, IL 60067 :.. .. ....................... 708-397-2600 
§tSterling Instruments, New Hyde Pk., NY 11040 .......................... 516-328-3300 

,Brakes, Mechanical-3500 
Micro Mo Electronics, Inc., St. Petersburg, FL 33701, 813-822-2529 

............................................... .......... Bo1298,D0 2243 
t Molor Technology, Inc., Dayton, OH 45429, 513·294-1041 ••..•.••...•.• Bo1304 

§t Facet Enterprises, Inc., Elmira, NY 14902 ............................... 607-737-8011 
Jan Hardware Mfg. Co., Melville, NY 11747 ... ................ 718-361-0800 

§t Machine Components Corp. Plainview, NY 11803 ...................... 516-694-7222 
§ PIC Design, Remington Technologies, Inc., Middlebury, CT 06762 . . . . . .. 203-758-8272 

PRODUCT INDEX & DIRECTORY 
§tSterling Instruments, New Hyde Pk., NY 11040 ......................... 516-328-3300 
t Stock Drive Products, Div. of Designatronics, Inc., New Hyde Pk., NY 11040 

............................................................. 516-328-0200;328·3300 
tYernitech:Vernijron Corp., Deer Pk., NY 11729 .......................... 516-586-5100 

Brazing Paste, Silver, Copper & Nickel-4600 - See Vol. C 

Breadboard Assemblies-4200 - See Vol. C 

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

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

Bridges, Admittance-2900 - See Vol. D 

Bridges, Antenna - See Bridges, RF (Vol. 0) 

Bridges, Audio-1900 - See Vol. D 

Bridges, Capacitance-2900 - See Vol. D 

Bridges, Deviation-2900 - See Vol. D 

Bridges, Dissipation Factor-2900 - See Vol. D 

Bridges, Impedance-2900 ..., See Vol. D 

Bridges, Inductance-2go0 - See Vol. D 

Bridges, Kelvin-2900 - See Vol. D 

Bridges, LCR-2900 - See Vol. D 

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

Bridges, Megohm ~ See Bridges, Resistance (Vol. 0) 

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

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

Bridges, 0-2900 - See Vo/_ D 

Bridges, Ratio - See Meters, Ratio (Vol. 0) 

Bridges, Resistance-2900 - See Vol. D 

Bridges, RF-2900 - See Vol. D 

Bridges, Silicon Cell-4800 - See Vol. A 

Bridges, Strain Gauge-2900 - See Vol. D 

Bridges, Synchro 8. Resolver-2900 - See Vol. D 

Bridges, Telephone/Data-1900 - See Vot D 

Bridges, Temperature-2900 - See Vol. D 

Bridges, Wheatstone-2900 - See Vol. D 

Brushes & Brush Assemblies-3500 
Airflyte Elctrns. Co., Bayonne, NJ 07002, 201-436-2230 ..•.•..•••. 501238-1242 

t Fabricast, S. EI Monte, CA 91733, 818·443-3247 ............ • . . • . .. . • •. 11<1263 
t Graphite Metallizing Corp., Yonkers, NY 10702, 914-968-8400 •••.•••••• Bo1271 
t Litton Poly-Scientific, Div. of Litton Industries, Blacksburg, VA 24060·3100, 

800·336-5917;703-953-4751 .•....•.•..•.•.•.•..•.•• B.1218-122O,1284,1286 
t Danmar Inds., Moorpar~ CA 93021 .................. 1-805-529-3788,1-800-666-6268 

Electrical Insulation Suppliers, Inc" Hillside, IL 60162 .................... 708-574-5400 
§t Eraser Co., Syracuse, NY 13221 . ....................... .............. 315-454-3237 
§tFacet Enterprises, Inc., Elmira, NY 14902 ............................... 607-737-8011 

§ GC-Thorsen, Rockford, IL 61105-1209 .................................. 815-968-9661 
t Gordon Brush Mfg. Co .. Inc., Los Angeles, CA 90021-1786 .............. 213-627-6889 

Helwig· Carbon Products, Inc., Milwaukee, WI 53224 . . . . . . . . . . . . . . . . . . . .. 414-354-2411 
Jonard Industries Corp., Tuckahoe, NY 10707 ......................... 914-793-0700 

t Kirkwood Industries Inc., Cleveland, OH 44 t 35 . . . .. .................... 218-267-6200 
Litton Potentiometer Div., Mt. Vernon, NY 10551 ........................ 914-664-7733 

t Maurey Instrument Corp., Chicago,IL 60629 ............................ 312-581-4555 
tMicro-Products Engineering Co., Newark. NJ 07108 ..................... 201-824-8467 

The J. M. Ney Company, Bloomfield, CT 06002 ......................... 203-242-2281 
Steckpole Carbon Company, SI. Marys, PA 15857 .......... 814-781-1234 

§t Superior Carbon Products, Inc., Walnut Grove, MS 39189 . ............. 601-253-2442 
§ TechnHoo( Plymouth Meeting, PA 19462 ............................. ' 215-825-4990 
§ Tech Spray, Inc., Amarillo, TX 79105 .................................... 806-372-8523 
t Unrt Industries, Fullerton, CA 92631 ..................................... 714-871-4161 

Buffers, Data - See Speolers, Printer Buffers (Vol. 0) 

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

Bumpers-2500 - See Vol. C 

Burnishers, Contact-5400 - See Vol. C 

Burnishers, Flexible Head-5400 - See Vol. C 

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

Bus Bars & Systems-3200 - See Vol. C 

§-Produci sold through distributors t-Product meets MIL specs ~-Rentals #-Value Added Reseller EEM 1991 
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Bus Compatible Instruments - See Instruments, Test and Measuring, 
GPIB Compatible (Vol. D) 

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

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

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

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

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

Cable, Audio-6000 - See Vol. C 

Cable, Battery Booster-6000 - See Vol. C 

Cable, Coaxial-6000 - See Vol. C 

Cable, Communication-6000 - See Vol. C 

Cable, Computer-6000 - See Vol. C 

Cable, Data Transmission-6000 - See Vol. C 

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

Cable, FEP Insulated-6000 - See Vol. C 

Cable, Fiber Optic-2475 
Interoptics, Purdy Group, Burlingame, CA 94010, 415·347-7727 ..•..... B.1217 
Litton Poly-SCientific, Div. of litton Industries, Blacksburg, VA 24060-3100, 

800-336-5917;703-953-4751 ...................•........•....•.•..• B.1218 
Meret Optical Communications, Inc., An Amoco Co., Santa Monica, CA 

90404-4998,213-828-7496 ....•.•..•.•.•...........•..........•... B.1225 
§ S.I. Tech, Batavia, IL 60510, 708-232-8640 •.....•....... :............. B·1231 
§AMP. Harrisburg, PA 17105. 717-564·0100;800-522-6752 

Andrew Corp .• Orland Pk., IL 60462 800-255-1479 
§t AT&T Microelectronics, Allentown, PA 18103 .. 1-800·372-2447;ln Can.: 

1-800-553-2448 
§ AT&T Network SystemsNetwork Cable Sys. Div., Morristown, NJ 07962 

.. .. .. .. .. . .. .. .. .. .. . 1-800-344-0223, Ext. 1027 
§ Banner Engineering Corp., Minneapolis, MN 55441 .. 612-544-3164 

§t Berk-Tek Inc., New Holland, PA 17557-9722 . 717-354-6200 
§t BIW Cable Systems, Inc., N. Dighton. MA 02764 . . 508-822-6600 

§ Brand-Rex, BICC, Willimantic, CT 06226-1128 . 203-456-8000 
Cabtetron Systems, Inc., Rochesler, NH 03867 . 603-332-9400 

§ Cablex, Inc., Englewood, CO 80112 .. 303-792-5760 
§ Canada Wire and Cable limIted, Don Mills, Ontario, CANADA M3C 3J4 

.. .. .. . .. . .. .. .. 416-424-5000 
CICOIL CORP., Valencia, CA 91355-3428 .. 805-295-1295 

#Clilford of Vermont, Inc., Bethel, VT 05032 ............ 802-234-9921;800-451-4381 
§Codenoll Technology Corp., Yonl<ers, NY 10701 914-965-6300 
§ COMCAB, Nashport, OH 43830 .... 614-828-2468 

Computer System Products, Minneapolis, MN 55447 .. 612-476-6866;800-422-2537 
§tCooper IndustrieslBelden Div., Richmond, IN 4"7375 . 317-983-5200;800-BELDEN-1 

§CSD Industries, Inc., dba C Enterprises, San Marcos, CA 92069 .... 619-744-8182; 
800-334-3815;800-423-3345 

§ Custom Cable Corp., Westbury, NY 11590 ... . . 516-334-3600 
§ Daburn Electronics & Cable Corp., Northvale, NJ 07647 201-768-5400 

Dolan-Jenner Inds., Woburn, MA 01801 .. 617-935-7444 
Dymec Inc., Winchester, MA 01890 . 617-729-7870 

t Electroweave, Inc., Worcester, MA 01604 508-752-8932 
§ EXFO EO. Engineering, Quebec City, Quebec, CANADA GIN 3Y2 418-683-0211 

Fiberguide Industries Inc., Stirling, NJ 07980 ............... 908-647-6601 
Fiberoptics Technology, Inc., Pomfre~ CT 06258 .... 203-928-0443, 800-433-5248 
Fiberoptic Systems, Inc., Simi Valley, CA 93063 ........ ................ 805-583-2088 

§t General Cable Co., Fiber Optics Div., S. Plainfield, NJ 07080 . 201-769-3200 
General Fiber Optics, Inc., Cedar Grove, NJ 07009 ........... 201-239-3400 
W. L Gore & Assocs., Inc., Phoenix, AZ 85044 . 602-438-2017 
GTE SUPPLY, GTE SUPPLY, DFW Airport, TX 75261 ........ 800-433-4837 

§t Hewlett-Packard Co., Cupertino, CA 95014 ................... 800-752-0900 
ICS Electronics Corp., Milpitas, CA 95035-5545 .................... 408-263-5500 

§t Light Control Systems Inc., MI A COM Inc., Tyngsboro, MA 01879 .. 508-649-9870 
t Lightwave Communications, Inc., Ridgefield, CT 06877 . . . . . . . . . . 203-438-3591 
tManage, Inc., Fibre Optics Elctrns. Sys. Grp, Chicopee, MA 01014 . 413-592-9123 
§ Math Assocs., Westbury, NY 11590 .......... .. " " .... " .... " .. .. 516·334-6800 

3M-Electronic Products Division, Austin, TX 78769-2963 
. . . . . . . . . . . . . . . . . . . . . . . .. ............ 1-800-225-5373 SIs, & Prod. Info. 

t 3M Private Network Products, 3M, Austin, TX 78769-2963 ............... 512-984-1800; 
800-745-7459 

Microdo~ Interconnect Systems Division, Montgomeryville, PA 18936 ... 215-699-5373 
Micro Switch, A Honeywell Div., Freeport, IL 61032 . . . . . . . ...... ,. 815-235-6600 
Minnesota Wire & Cable, St PaUl, MN 55108-2721 ...... . .......... 612-642-1800 ; 

1-800-258-6922(MWCC) 
Montrose Products Company, Intercole, Auburn, MA 01501 .. 508-791-3161 

§Olympic Wire & Cable, Fairiield, NJ 07006 ... " ....................... ~ 201-227-7996 
t Optelecom, Inc., Gaithersburg, MD 20877 ....................... ........ 301-840-2121 
t Optical Cable Corp., Roanoke, VA 24022-1967 ................ ....... 1-800-622-7711 
§Pan International (USA), Inc., Rancho Cucamonga, CA 91730. 714-945-1365 
t Pasternack Enterprises, Irvine, CA 92713 " ..... "............ 714-261-1920 

§t Radiant Communications Corp., South Plainfield, NJ 07080 ... 908-757-7444 
§tRemee Products Corp., Florida, NY 10921 .' ... " ... " ................... 914-651-4431 

Cable & Assemblies (MIL)-2440 

Rosenberger-Micro Coax, (Formerly Micro-Coax Components, Inc.), Collegeville, PA 
t 9426 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ............... 215-489-3700 

SinoTECH, Technology Communica~ons Group, Inc., West Linn, OR 97068 
503-638-1000 

§t SpecTran Corp., Sturbridge, M,A, 01566. .. .................. .. 508-347-2261 
§t Standard Wire & Cable Co., Rancho Dominguez, CA 90220 . .. .... 213-609-1811; 

800-326-0006 
§ Storm Products Co., Hinsdale, IL 60521 . 708-323-9121 
§ Thomas & Betts Corporation, Electronics Div., Greenville. SC 29616-2401 

803-676-2900 
t United Wire & Cable Corp., Worcester, MA 01604 . 508-757-3872 

Volpi-MFG-USA, Auburn, NY 13021-1289. 315-255-1737 
§t Weed Fiber Optics Inc., Weed Instrument Co., College Station, TX 77845 

409-693-5397 
Welch Allyn, Inc., Data Collection Div., Skaneateles Falls, NY 13153-0187 

315-685-8945 
§tWestern Electronic Products Co .. San Clemente, CA 92672... 714-492-4677 
§tWhitmor Wire & Cable, Valencia, CA 91355.. 805-257-2400 
t Woven Electronics, Woven Electronics Corporation, Simpsonville, SC 29681 

803-963-5131 

Cable, Flame Retardant-6000 - See Vol_ C 

Cable, Flat-6000 - See Vol. C 

Cable, Heater-6000 - See Vol. C 

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

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

Cable, IEEE 488 (GPIB)-6000 - See Vol_ C 

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

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

Cable, Irradiated-6000 - See Vol. C 

Cable, low Capacitance-6000 - See Vol. C 

Cable, Microphone-6000 - See Vol. C 

Cable, Multiconductor-6000 - See Vol_ C 

Cable, Plenum-6000 - See Vol. C 

Cable, Power-6000 - See Vol. C 

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

Cable Retractors-1400 - See Vol. C 

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

Cable, Rotator Antenna - See Cable, Multiconductor (Vol. C) 

Cable, Satellite-6000 - See Vol. C 

Cable, Security-6000 - See Vol. C 

Cable, Shielded-6000 - See Vol. C 

Cable, Speaker-6000 - See Vol. C 

Cable, Telephone-6000 - See Vol. C 

Cable, TFE Insulated-6000 - See Vol. C 

Cable, Thermocouple-6000 - See Vol. C 

Cable, Transmission line, Power-SOOO - See Vo/_ C 

Cable, Triaxial-6000 - See Vol. C 

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

Cable, Twisted Pair-6000 - See Vol. C 

Cable, Welding-6000 - See Vol. C 

Cable, Woven Conductor-SOOO - See Vol. C 

Cable & Assemblies (MIL)-2440 
§t Brim Electronics, Fair Lawn, NJ 07410, 201-796-2886 •••••.. •. .••.••.•. C'1716 

Caton Connector Corp., Kingston, MA 02364, 617-585-4315 •••. ,.. C·1314-1315 
Connectronics Corp., Toledo, OH 43607, 419-537-0020 •.••••.••••.•••. C'1328 

§ Consolidated Electronic Wire & Cable, Franklin Park, IL 60131-1412, 708-455-8830 
••• .,., .• ., .•...••.•••. .,. _ . ., ..................... " •.• ' .... , ••. C·1726 

§t Daburn Electronics & Cable Corp., Northvale, NJ 07647, 201-768-5400 •• C·1748 
t E.M,S., Div. of Sandberg Industries, Tustin, CA 92680, 714-669-9473 .••• C·1682 
t Jettron Products Inc., E. Hanover, NJ 07936, 201-887-QS71 •••. ".. C'1404-1405 

§t Judd Wire Inc., Turners Falls, MA 01376, 413-863-4357 .•. B·102O-1021, C·1764 
National Wire & Cable Corp., Los Angeles, CA 90031-1.780,213-225-5611 

. ., .••..•........•. , ...•.. , .................. ., ...... " C·1776,1779-1784 
§ Pomona ElectroniCS, Pomona, CA 91766, 714-623-3463 .•.•••• .••• C'1495-1496 

§t Quality Microwave Interconnects, Inc., Wilmington, MA 01887, 508-988-9090 
.......................... _ ................ _ ............ ,.,. A·1824-1826 

Rowe Industries, Inc., Toledo, OH 43612,.419-729-9761 •••••••••••••••• C'1819 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <p-Rentals #-Value Added Reselier 



I 
Cable & Assemblies'(MIL)-2440 (Cont'd) 
tShogyo International Corp.;Great lileck, NY 11021, 516-466-0911 ••••••• C.182O 

Weico Wire & cable, Inc., Edgewood, NY 11717, 516-254-2970 •••• C.1843-1846 
ABL Electronics Supply, Inc., Yorktown Hgts., NY 10598 •......•........ 914-962-2253 

t Accurate'Electronics Corp., Elyria. OH 44036 .......... 216-366-6330;1-800-325-8979 
Adirondack Wire & Cable, ACS Industries Inc., Woonsocket. RI 02895 

..................................................................... 1-401-769-1600 
t Advance Wire & Cable, The Advance Group, Belmont CA 94002 ....... 415-592-4550 
t Alpha Products, Inc., Westlake Village, CA 91362 ....................... 816-889-9304 

Alpha Wire Corp. Elizabeth, NJ 07207-0711 ............................ 906-925-8000 
American Assembly Inc. Florida, NY 10921 .................•........... 914-651-3433 

t American Insulated Wire Corp., Leviton Mig. Co., Pawtucket RI 02862 . .. 401-726-0700 
Amphenol Corporation, Corporate Headquarters, Wallingford, CT 06492 

Amphenol Interconnect Products, EndiCOtt, NY 13760 .................. . 
t Amphenol RF Operailons, Amphenol Corporation, Danbury, CT 08810 .. 
t Assembly Specialists, Chelmsford, MA 01824 ........................... . 

Augat Inc., Interconnection Products Group, Attleboro, MA 02703 ...... . 
t Automation Elctms., RJA Inds.. Inc. Chatsworth, CA 91311 ............ . 
§ Berk-Tek Inc., New Holland, PA 17557-9722 ........................... . 

§tBrand-Rex, BICC, Willimantic, CT 06226-1128 ........................ .. 
§ Burton Electrical Engineering. Wyle Laboratories, Ei Segundo, CA 90245 

203-265-8910 
607-754-4444 
203-743-9272 
508-250-5900 
508-222-2202 
818-996-5124 
717-354-6200 
203-458-8000 

....................................................................... 213-322-0615 
CableStar, Incorporated, Glasgow, KY 42141 ........................... 800-338-8223 

tCable Systems, Inc., Everett, MA 02149 ................................. 617-'389-7080 
tCabletest Products Co., Malden, MA 02148 ............................. 617-665-2932 

Cabletron Systems, Inc., Rochester, NH 03867 .......................... 603-332-9400 
§Cablex,lnc., Englewood, CO 80112 .............. : ...................... 303-792-5760 
t CAD Engrg. & Assembly Inc., Mentor, OH 44060 ........................ 216-255-7744 
t Cardinal Control Co., Kensington, CT 06037 ............................ 203-828-6379 
tCICOIL CORP., Valencia, CA 91355-3428 ............................... 805-295-1295 
# Clifford of Vermont Inc., Bethe~ VT 05032 ............... 802-234-9921;800-451-4381 
t Coaxitube Corp., Salisbury, MD 21801 .................................. 301-546-3911 

Comm/Scope, Inc., Network Cable Div., Claremont NC 28610 ........... 704-324-2200; 
800-982-1708 

§ Communication Devices, Inc., Scarborough, Ont, CAN Ml B3R6 . . . . . . . .. 418-292-4463 
t# Component Mfg. Svc., Inc. W. Bridgewater, MA 02379 .................. 508-580-0111 

Computer System Products, Minneapolis, MN 55447 ..... 612-476-6866;800-422-2537 
§Control Cable,lnc. Baltimore, MD 21207 ............................... : 301-298-4411 
§ Cooner Wire Co., Chatsworth, CA 91311 ................................ 818-882-8311 

Cooper Industries/Belden Div., Richmond, IN 47375 .... 317-983-52oo;800-BELDEN-l 
tCSD Industries, Inc., dba C Enterprises, San Marcos, CA 92069 ......... 619-744-8182; 

800-334-3815;800-423-3345. 
tdataCon, Inc., Interconnect Sub-Systems. Burlington, MA 01803 ......... 617-273-5800 
t DB Anza Mig. Svcs. Inc. Sunnyvale, CA 94089 .......................... 408-734-2020 

§t Dearbom Wire & Cable, Inc., Wheeling. IL 60090 ......... 708-459-1000; 800-323-0198 
t Diagostic Instrument Corp., Ayer, MA 01432 ............................ 506-772-4572 
t Dilwol Wire & Cable Inc., Burlington, Onl. CANADA L7T 2X5 ............ 418-681-2343 
t Electro Prep Inc. & N-E-D Cable, Wareham, MA, MA 02571 ............. 508-291-2880 
t Electro-Support Systems, Temecula, CA 92390 ......................... 714-676-2751 

t#ELMEC, Inc. Technautic Corp., Chandler, AZ 85226 ..................... 602-961-7100 
tExcel Specially Corp. Chicago,lL 60660..................... . 312-262-4781 
tThe First Electronics Corp., Boston, MA 02125 ............... 617-288-2430 
t Gavitt Wire & Cable, Brookfield. MA 01506 . . .. . .. . .. ... . .. . . . 508-867-6476 
tW.l. Gore & Assoes., Inc. Phoenix, AZ 85044 ................ 602-438-2017 
t WL Gore & Assoes., Newark, DE 19714 . .......................... 302-738-4880 
tGSI Corp., Timonium, MD 21093 ........................................ 410-252-1768 

ITT Sealectro, Inc., New Britian, CT 06051 ................. 203-223-2700 
Judd Wire Inc., San Marcos, CA 92069 ................. , .. .. .. .. .. . .. ... 619-744-7720 

tKaman Instrumentation, Colo Springs, CO 80907 ..................... 1-719-599-1892 
t Larntech Electronics, Garland, TX 75042 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 214-272-3504 
tLynn Electronics, Feasterville, PA 19047 .................. 215-677-6700;800-523-6075 

LZR Electronics, Inc. Gaithersburg, MD 20879 .......................... 301-921-4600 
§ Markel Corp., Norristown, PA 19404..................................... 215-272-8960 

§t 3M-Electronic Products Division, Austin, TX 78769-2963 
.. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 1-800-225-5373 Sis. & Prod. Info. 

§t Microdo\ Interconnect Systems Division, Montgomeryville, PA 18936 ... 215-699-5373 
Mueller Elee. Co., Cleveland, OH 44114 ................................. 216-771-5225 
National Telephone & Electronics Inc. Miami, FL 33172 ................. 305-592-0551 
Nu Data. Inc., Lillie Silver, NJ 07739 .................................... 908-642-5757 

tOlympic Wire & Cable, Fairfield, NJ 07006 .............................. 201-227-7996 
Pan International (USA), Inc., R;mcho Cucamonga, CA 91730 ........... 714-945-1365 

tPasternack Enterprises, Irvine, CA 92713 ................................ 714-261-1920 
Precision Interconnect, Portland, OR 97224 .............................. 503-820-9400 

§t Precision Tube, N. Wales, PA 19454 .................................... 215-899-5801 
t Product Technology, Inc., Irvine, CA 92714 .. . .. .. .. .. .. . .. .. .. .. .. .. .... 714-474-8998 
t Reactel, Inc., Rockville, MD 20850 ...................................... 301-279-5535 

Ritz Electronics/Reico, New Dundee, Ont, CANADA NOB 2EO ......... 519-696-2616 
t ST Microwave Corp., Sub. of Signal Technlg. Corp., Sunnyvale, CA 94086 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 406-730-6300 
t Storm Products Co., Hinsdale. IL 60521 ................................. 708-323-9121 
§ Support Systems Inti. Corp. Richmond, CA 94804 ...................... 415-234-9090 
tTechdyne, Inc., Lance Wire & Cable Oiv. Harnden, CT 06514 ........... 203-288-5571 
t Tech Laboratories Inc., Palisades Pk. NJ 07650 ........................ 201-944-2221 

Techrand Corp. of America, Muskegon, M149444 ....................... 616-798-2930 
Telco Intercontinental, Houston, TX 77095 .............................. 713-855-2218 

tTranstechnology Electronics, Transtechnology Corporation, Peoria, IL 61615-1584 
.......................................... '" . . . . . . . . .. . .. . . . . . . . . . . . . .. 309-698-3300 

tTrompeter Electronics, Inc., Westlake Village, CA 91362-4047 ........... 818-707-2020 
§t U.S. Power Converting Compeny/Relco, Leonard V. Snow & Assoc$., Torrance, CA 

90503 ................................................................ 213-316-9984 
tVictor Elec. Wire & Cable, W. WarwiCk, AI 02893 ... 401-821-1700;SALES 401-821-7800. 

§t Western Electronic Products Co. San Clemente, CA 92672 ............. 714-482-4677 
t Westem Reserve Electronics, Twinsburg. OH 44087 .................... 218-425-4951 

Whitmor Wire & Cable, Valencia, CA 91355 ............... : ............. 805-257-2400 
§tWilco Wire & Cable Co., Inc., San Jose, CA 95133 ...................... 408-926-8880 

tWire-Pro, Inc., Salem, NJ 08079 .......................... 609-935-7601;609-935-7651 

PRODUCT INDEX & DIRECTORY 
tZippertubing Co. Los Angeles, CA 90061 ............................... 213-321-3901 

Cable & Connectors, Satellite Antennas-1200 - See Vol_ {) 

Cable Assemblies & Harnesses-60PO - See Vol. C 

Cable Assemblies, Microwave-3450 - See VOI_ A 

Cable Fault Locators-2900 - See Vol. a 
table (MIL), Fiber Optic-2440 
§t AT&T Network Systems,Networl< Cable Sy$. Div. Morristown, NJ 07962 

.. . .. .. . . . . .. .. . .. . . . . . . . . . . . . . .. . • . . . . . . . . .. . . . .. .. . . .. ... 1-8OQ-~44-0223, Ext 1027 
# BEC Inc./Certified Calibration Labs Horsham, PA 19044 . . .. . .. . . . . . . . .. 800-523-3808 
tBerk-Tek Inc., New Holland, PA 17557-9722 ............................ 717-354-6200 

CICOIL CORP., Valencia, CA 91355-3428 .. .. .. .. .. .. .. ...... .. .. .. .. ... 805-295-1295 
# Clifford of Vermont Inc., Bethel, VT 05032 .......••...... 802-234-9921 ;800-451-4381 
t Dabum Electronics & Cable Corp., Northvale, NJ 07647 ................ 201-768-5400 

Electrical Insulation Suppliers, Inc., Hillside, IL 60162 ... . . . . . . . . . . . . . . . .. 708-574-5400 
3M Private Network products, 3M, Austin, TX 78769-2963 ............... 512-984-1800; 

800-745-7459 
Montrose Products Company,lntercoie, Auburn, MA 01501 ............. 508-791-3161 

tOptical Cable Corp., Roanoke, VA 24022-1967 ........................ 1-800-622-7711 
§ Symbicon Assoc. Inc., Amherst, NH 03031 .............................. 603-673-8898 

Cable (MIL), Flat-2440 
ABL Electronics Supply, Inc., Yorktown Hgts., NY 10598, 914-962-2253 •.•.•• 

Co1710 
tGSI Corp., Timonium, MD 21093, 410·252-1768 ................... Co1755-1756 
§3M-Electronic Products Division, Austin, TX 78769-2963, 1-800-225-5373 Sis. & 

Prod. Info ••. , ................ _ ..... , ..................... , • . • .. •. C.1463 
t Advanced Circun Technology, Nashua, NH 03062 ....... 603-880-60oo;800-234-FLEX 

§t Alpha Wire Corp., Elizabeth, NJ 07207-0711 ............................ 908-925-8000 
Amphenol Corporation, Corporate Headquarters, Wallingford, CT 06492 

.. .. .. .. .. .. ... .. . .. .. .. .. . .. ... ............................ 203-265-8910 
Amphenollnterconnect Products, Endicott, NY 13760 ............. 807-754-4444 
Amphenol Spectra-Strip/ITD, Hamden, CT 06514.. .............. 203-281-3200 

tBerl<-Tek Inc. New Holland, PA 17557-9722....... .............. 717-354-6200 
§t Brand-Rex, BICC, Willimantic, CT 06226-1 128 ..... .................... 203-456-8000 
§tBrim Electronies, Fair Lawn, NJ 07410............. 201-798-2888 

§ Cablex, Inc., Englewood, CO 80112 ............... ................. 303-792-5780 
tCICOIL CORP., Valencia, CA 91355-3428 ............................... 805-295-1295 

§t Daburn Electronics & Cable Corp. Northvale, NJ 07647 ................ 201-768-5400 
Dearborn Wire & Cable, Inc., Wheeling, IL 60090 ......... '708-459-1000; 800-323-0198 
Electrical Insulalion Suppliers, Inc:, Hillside, IL 60162 .......... . . . . . . . . .. 708-574-5400 

# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-268-4477; 
800-447-5639 

tFlex-Link Products, Inc., San Fernando, CA 91340 ....... ,........... 818-898-1451 
t W. l. Gore & Assocs., Inc., Phoenix, AZ 85044 .. .................... 602-438-2017 
tW.l. Gore & Assoc$., Newark, DE 19714 ......... .................. 302-738-4880 

Omega Engineering, Stamford, CT 06907 ....... ...•............. 800-826-6342 
§t Panduit Corp., Tinley Park, IL 60477-0981 ................ 800-777-3300 

§ Support Systems Inti. Corp., Richmond, CA 94804 . . . . . . . . . . . . . .. ... 415-234-9090 
tTech Laboratories Inc., Palisades Pk, NJ 07650 ............... 201-944-2221 
t Temp-Flex Cable, Inc., S. Grafton, MA 01560 . . . . . . . . 508-639-5987 
tWeico Wire & Cable, Inc., Edgewood, NY 11717 ....................... 516-254-2970 
§ Wilco Wire & Cable Co., Inc., San Jose, CA 95133 ... .................. 408-926-8880 
tWire-Pro, Inc., Salem, NJ 08079 ......................... 609-935-7601;609-935-7651 

Cable (MIL), RF-2440 
ABL Electronics Supply, Inc., Yorktown Hgls., NY 10598, 914·962-2253 

.•..•.....•.• , .•••.• ; ................ ,................. ..•.. C·1710-1712 
§t Brim Electronics, Fair Lawn, NJ 07410, 201·796-2886 •.•••.•. C.1717,1719-1720 

Consolidated Electronic Wire & Cable, Franklin Park, IL 60131-1412, 7OS-455-883O 
.................... ,......... .............................. C'1737-1738 

§t Daburn Electronics & Cable Corp., Northvale, NJ 07647, 201-768-5400 .• Co1749 
tGSI Corp., Timonium, MD 21093, 410-252-1768 ••.•••.•••...••••.. C·1755,1757 

Judd Wire Inc., Turners Falls, MA 01376, 413·863-4357 ..•.•••• B0 102O, C'1784 
National Wire & Cable Corp., Los Angeles, CA 90031-1780, 213-225-5611 

.................... , ............. , ..... , •..•.. ,....... C'1777-17S0,1785 
t#Quality Microwave Interconnects, Inc., Wilminglon, MA 01887, 508-988-9090 

................... , .•.••. ,... .............................. A·1824·1826 
Rowe Industries, Inc., Toledo, OH 43612,419-729-9761 .•.•.•••.••.•.•• C.1819 

t Wetco Wire & Cable, Inc., Edgewood, NY 11717, 516-254-2970 •.•. C'1845-1846 
§t Brand-Aex, BICC, Willimantic, CT 06226-1 1 28 .......................... 203-458-8000 

Carol Cable Co. Inc., Pawtucket RI 02862 .......................... 401-728-7000 
CICOIL CORP., Valencia, CA 91355-3428 ............................... 805-295-1295 

§t Comm/Scope, Inc., Network Cable Div., Claremont NC 28610 ........... 704-324-2200; 
. 800-982-1708 

Concord Electronics Corporation, New York, NY 10012 ............... 1-212-777-6571 
t Danmar Inds, Moorpark, CA 93021 ...•.............. 1-805-529-3788,1-800-666-6268 

Dearborn Wire & Cable, Inc., Wheeling, IL 60090 ......... 708-459-1000; 800-323-0198 
§ Electronic Resources Inc., Sunnyvale, CA 94089 ........................ 408-745-1420 
t w. L. Gore & AsSocs., Inc., Phoenix, AZ 85044 ....... ,.................. 602-438-2017 
t W.L Gore & Assocs. Newark, DE 19714 ............................. ... 302-738-4880 

Kaman Instrumentation, Colo Springs, CO 80907 ................. '. ... 1-719-599-1892 
Microdo~ Interconnect Systems Division, Montgomeryville, PA 18936 ... 215-699-5373 

t Plastoid Corporation, Hamburg, NJ 07419 .............................. 201-827-7141 
Remee Products Corp., Florida, NY 10921 .............. ' ............... 914-651-4431 

§t Speciany cable Corporation, Wallingford, CT 06492 ..................... 8OQ-456-SPEC 
t Storm Products Co., Hinsdale, IL 60521 ................................. 708,323-9121 
§ Support Systems Inti. Corp. Richmond. CA 94804 ..................... 415-234-9090 

§tTeledyne Thermatics, Teledyne Inds., Inc., Elm City, NC 27822 .......... 919-236-4311 
Transtechnology Electronics, Transtechnology Corporation, Peoria, IL 61615-1584 

.. . . . . . . . ... . . . . . . . . .. . . . . . . . . . . .. . .. . .. . . . .. .. . . . . . . .. .. . .. .. .. . .. . ... 309-693-3300 
§t Western Electronic Products Co., San Clemente, CA 92672 ............. 714-492-4677 

t Whittaker Corp. Electronic Aesources Div., Simi Valley, CA 93063 ...... 805-584-4100 

§-Product sold through distributors t-Product meets MIL specs 4'>-Rentals #-Value Added Reseller EEM1991 



PRODUCT INDEX & DIRECTORY Capacitors (MIL), Fixed-2440 

§Wilco Wire & Cable CO., Inc, San Jose, CA 95133 ...... . 408-926-8880 Capacitors, Fixed, Glass-1500 - See Vol. A 
tWire-Pro, Inc., Salem, NJ 08079.. ...... 609-935-7601;609-935-7651 

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

Calculators, Industrial Process-4200 - See Vol. C 

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

Calibrators, Accelerometer-2900 - See Vol. 0 

Calibrators, Attenuation-2900 - See Vol. 0 

Calibrators, Automated-2900 - See Vol. 0 

Calibrators, Crystal-2900 - See Vol. 0 

Calibrators, Current-2900 - See Vol. 0 

Calibrators, Fluxmeter-2900 - See Vol. 0 

Calibrators, Frequency-2900 - See Vol. 0 

Calibrators, LVDT-2900 - See Vol. 0 

Calibrators, Magnetic Field-2900 - See Vol. 0 

Calibrators, Meter-2900 - See Vol. 0 

Calibrators, Oscilloscope-2900 - See Vol. 0 

Calibrators, Sound Level-2900 - See Vol. 0 

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

Calibrators, Synchro-2900 - See Vol. D 

Calibrators, Time Base-2900 - See Vol. D 

Calibrators, Transducer-2900 - See Vol. D 

Calibrators, Voltage-2900 - See Vol. D 

Calibrators, VSWR-2900 - See Vol. 0 

Calorimeters, Microwave-2900 - See Vol. D 

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

Cameras, Data Recording-2325 -See Vol. 0 

Cameras, Digital Image Acquisition-2325 - See Vol. 0 

Cameras, Image Converter-1900 - See Vol. D 

Cameras, Infrared-2325 - See Vol. 0 

Cameras, Machine Vision-4100 - See Vol. D 

Cameras, Oscilloscope-2975 - See Vol. 0 

Cameras, Television-1900 - See Vol. 0 

Cameras, Television, Fiber Optic-1900 - See Vol. 0 

Capacitors, Feed-Thru-1500 - See Vol. A 

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

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

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

Capacitor Hardware-2500 - See Vol. C 

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

. Capacitor Wafers-1500 - See Vol. A 

Capacitors, Chip (For Microcircuits)-1500 - See VO/_ A 

Capacitors, Energy Storage-1500 - See Vol. A 

Capacitors, Fixed, AC (Inct. Motor Start)-1500 - See Vol. A 

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

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

Capacitors, Fixed, Ceramic, Disc & Tubular-1500 - See Vol. A 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Capacitors, Surface Mount-1500 - See Vol. A 

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

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

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

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

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

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

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

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

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

Capacitors (MIL), Fixed-2440 
§t ASC, Ogallala, NE 69153, 308-284-3611 ..••.....•......•..•..... A-l012-1018 

§ Chicago Condenser Corp., Chicago, IL 60622, 312-227-7070 .•.... ..••.. A-l019 
§t Cornell-Dubilier Elctrns. (Inti. Sis., Distbn. Warehouse), New Bedford, MA. 02744, 

MA 02741,508-996-8561 ..................................... A-l052-1053 
CSI Capacitors, CSI Technologies, San Marcos, CA 92069, 619-747-4000 

................................................................. A-l0S5 
t Del Elctrns. Corp., MI. Vernon, NY 10550, 914-699-2000 •.. . . .. .. .. ..... A-l056 

§t Electronic Concepts, Inc., Eatontown, NJ 07724, 908-542-7880 ...• A-l058-1063 
Elpac Components, Elpac Electronics, Inc., Santa Ana, CA 92705, 714-979-4440 

................................................................. A-l065 
Illinois Capacitor, Inc., Lincolnwood, IL 60645, 708-675-1760 ....•..•.•. 

t Jennings, San Jose, CA 95122-2696, 408-292-4025 .•........•...•..... 
t Johanson Dielectrics, Inc., Burbank, CA 91505, 818-848-4465 •...•.•.•• 

§t Johanson Manufacturing Corporation, Boonton, NJ 07005, 201-334-2676 

t Kemet Electronics Corporation, Greenville, SC 29606, 803-963-6621 

A-l068 
A-l079 
A-l081 

A-l080 

.•. .•.•.•.•. ...•...•.... ............... ..... . ............... A-l082-1083 
t Metuchen CapaCitors, Inc., Old Bridge, NJ 08857, 908-679-3366 

........................................................ A-l098,1100-1106 
§ MP/Capar, Multi Products International, West Paterson, NJ 07424, 201-890-1344 

................................................................... A-ll07 
§t Murata Erie North America, Inc., Smyrna, GA 30080; 404-436-1300 •• A-ll09,1111 

NEC Electronics, Inc., Mountain View, CA 94039, 415-960·6000 .••• A-1115-1119 
NWL CapaCitors, NWL Transformers, Snow Hill, NC 28580, 919-747-5943 

•••••.•••••..•••. .. .•.•.••.•..... .•... • .•.. •••••.•••..••.•.• A-1120-1122 
Philips Components Discrete Products Division, A North American Philips 

Company; Riviera Beach, FL 33404, 407-881-3200.............. B-l026-1027 
Sprague Electric Company, Distribution Division, Mansfield, MA 02048-9102, 

508-339-8900 .................................................... A-1138 
§Tansitor Electronics, Bennington, VT05201, 802-442-5473 •.•...•...... A-1143 

Wesco Electrical Co., Greenfield, MA 01301, 413·774-4358 ••...... A-1150-1151 
§t American Capacitor Corporation, Irwindale, CA 91706 .. . . . . . . . . . . . 818-814-4444 
t American Technical Ceramics COrporation, Huntington Sta, NY 11746-2102 

....................... 516-547-5700 
t AVX Corporation, Myrtle Bch., SC 29577 ............................ 803-448-9411 

AVX Filters Corp., Sun Valley, CA 91352 .. ............... 818-767-6770 
t Cera-Mile Corp., Grafton, WI 53024 ............................... 414-377-3500 

§t Componenl Research CO. Inc., Santa Monica, CA 90404 .......... 213-829-3615 
tCornell-Dubilier Elctrns. (Corporate Headquarters), Wayne, NJ 07470. 201-694-8600 
§ Electronic Resources Inc., Sunnyvale, CA 94089 ...... 408-745-1420 

§t Eleclron Products, Irwindale, CA 91706 ........... 818-960-2299 
t Elmag DiviSion, Lindgren RF Enclosures, Riviera SCh., FL 33404 407-881-9292 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



CapacitorS (MIL), Fixed-2440 (Cont'd) 

# Engineered Assemblies & COmponents Corp .. Teterboro, NJ07608 ..... 201-288-4477; 
800-447-5639 

ISL Products Inn Ltd., Syosset. NY 11791-6093 .................. .... 516-937'3475 
tKD Components, Inc., Santa Ana, CA 92707 ............................ 714-545-7108 
t Mallory/North American capacitor Co., Indianapolis, IN 46241 ........ 317-856-3731 

Microcap, Inc., A MicroSemi Company, Escondido, CA 92025 ........... 619-480-1906 
Multi Products International, West Paterson, NJ 07424 .................• 201-890-1344 

§t Murata Manufacturing Co" Ltd., Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 ... 075-951-9111 
§ Philips ECG, North American Philips Co., Williamsport, PA 17701 ....... 717-323-4691 

Pico Electronics, Inc., Mt Vernon, NY 10552 ............. 914-699-5514;800-431-1064 
Presidio Components, Inc., San Diego, CA 92121 ....................... 619-578-9390 

t Rogers Corp., Rogers, CT 06263 ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-774-9605 
SFE Technologies, San Fernando, CA 91340 ..... , ..................... 818-365-9411 

tShogyo International Corp .. GreatNecl<. NY 11021 ...................... 516-466-0911 
Southern Electronics, F-Dyne, Burbank, CA 91502 ...................... 818-845-2458 

tSpectrum Control,lnc., Erie, PA 16505 .................................. 814-455-0966 
§tSusco Elctrns., Farmingdale, NY 11735 ................................ 516:249-4848 
§tTusonix, Inc., Tucson, p;z 85740-7144 .................................. 602-744-0400 

Capacitors (MIL), Variable-2440 
Chicago Condenser Corp., Chicago, IL 60622, 312-227-7010 .. .......... A.l019 
Elpac Components, Elpac Electronics, Inc., Santa Ana, CA 92705, 714-979-4440 

................................................................. A·l065 
t Jennings, San Jose, CA 95122-2696, 408-292-4025 • • • . • • • • . • • • • • • • • • •. A·1079 

Johanson Manufacturing. Corporation, Boonton, NJ 01005, 201-334-2676 

Kemel Electronics Corporation, Greenville, SC 29606, 803-963-6621 •••• 
Metuchen Capacitors, Inc., Old Bridge, NJ 08857, 908-679-3366 .••••.•• 
Philips Components Discrete Products Division, A North American Philips 

A·1080 
A·l083 
A·1104 

CompanY,l'Iiviera Beach, FL 33404, 407-881-3200 .•.•..•.••..•• B.1026-1027 
§ Sprague-Goodman Elctms., Inc., Garden City Pk., NY 11040, 516-746·1385 

................................ ....................... ..... A·1140-1141 
§ Electronic Resources' Inc .• Sunnyvale. CA 94089 . . . . . . . . . . .. .. . .. 408-745-1420 

James Millen Elctms .. Caywood Elec. Inc .• No. Andover. MA 01845 . . . . .. 508-475-7831 
§Philips ECG. North American Philips Co .• Williamsport, PA 17701 ....... 717-323-4691 

Pico Electronics, Inc., Mt. Vernon. NY 10552 ............. 914-699-5514;800-431-1064 
S & EI Manufacturing, Northridge, CA 91324 ............................ 818-349-4111 

§Stetco,lnc., Franklin Pk., IL 60131 ...................................... 708-671-4208 
§tTusonix, Inc., Tucson, AZ 85740-7144 ......... ...................... 602-744-0400 
tVo~ronics Corp.oration, E. Hanover, NJ 07936 .......................... 201-887-1517 

Caps, Connector-2100 - See Vol. C 

Caps, Forms & Tapes, Heat Shrinkable-Also See Tubing, Heat 
Shrinkable-2500 - See Vol. C 

Caps, Lenses, Indicator Ught-2460 
§t Electro-Mech Components, Inc., South EI Monte, CA 91733-3689, 818-442-7180 

................................................................. 8.1687 
§ Industrial Devices, Inc., Hackensack, NJ 07601, 201-489-8989 •...•.•.•. 801166 
§ Lamb Industries, Inc., Portland, OR 97225, 503-297-8878;800-824-9374.. B-1728 

Ledtronics, Inc., Torrance, CA 90505, 213-549-9995 •••..••..•.•.• 801022,1174 
t Oxley inc., Branford, CT 06405,203-488-1033.................... 801025,1179 
§Sloan Co., Sun Valley, CA 91353-0367, 213-875-1123 •....•.. 801188,1191-1195 
§ Sylvania Miniature Lighting, GTE Corporation, Hillsboro, NH 03244, 603-464-5533 

........ .... •... .................... ..................... .... B·1204-1207 
§ Visual Communications Co., Inc., San Diego, CA 92126, 619-549-6900 •• B·1209 

Applied Compcinents, AC Interlace, Rancho Santa Margarita, CA 92688 
.. .. .. .. .. .. . . .. .. .. .. .. .. . .. .. .. .. .. .. . .. .. .. .. .. .. .. . .. .. .. .. . 714-858-9488 

§Arcolectric Corp .. Canoga Park, CA 91304 ..... 818-700-1933 
§t Atlantic Optical Moulding, Webster, MA 01570 ............. 508-943-1746 

§ Augat Alcoswfieh, Augat hie., N. Andover, MA 01845 ..... 508-685-4371 
§t Dialight Corporation, Manasquan, NJ 08736 ............... 908-223-9400 

Display Devices,lnc, Encinitas, CA 92023 .................. 619-753-0113 
§ Eaton Corp.lCutler-Hammer Prods, Aerospace & Commercial Controls Diy., Milwaukee, 

WI 53216 ........................................... : ................ 414-449-7487 
§t Electrical Industries Corp., Murray Hil~ NJ 07974 ... ~.................... 909-464-3200 

Genisco Electronics Corporation, San Diego, CA 92173 ................. 619-661-5100 
§tGenisco Technology Corp., La Mirada. CA 90638 ....................... 714-523-7001 

§ George Risk Industries, Inc., Kimbal, NE 69145 ............. 308-235-4845 
§ Inter-Market, Glenview, IL 60025 ...................... ................. 708-729-5330 
§ ITW Switohes, Illinois Tool Works, Chicago, IL 60634 ...... ' .. . . . .. 312-282-4040 

§t Keystone Electronics Corp., Astoria, NY 11105-2017 . . . . . . . . . . . . .. 718-956-8900 
§tLittelfuse,lnc., Des Plaines,lL 60016 .... ..... 708-824-1188;708-824-0400 

§ Micro Switch, A Honeywell Div., Freeport, IL 61032 . 815-235-6600 
§t OakGrigsby Inc., Sugar Grove, IL 60554 708-556-4200 

Schott Electronics, Seymour, CT 06483... . ................ 203-881-0102 
§ Schurter, Inc., Petaluma, CA 94952 .. ............. ............. 707-778-6311 

§t Shelly Associates, Inc, Tustin, CA 92680 .. ,.......... ................. 714-669-9850 
§ Sorenson Lighted Controls, Hartford, CT 06114 .203-527-3092;1-80Q-243-0240 

Caps, Wire Splicing - See Splicers, Wire (Vol. C) 

Caps (MIL)-2440 
§t Amphenol RF Operations, Amphenol Corporation, Danbury, CT 06810 .. 

t Cole-Flex Corporation, West Babylon, NY 11704 ...................... .. 
t Presidio Components, Inc., San Diego, CA 92121 ............ . 

Card Connectors, Surface Mount-2100 - See Vol. C 

Card Equipment, Mark Sense-2000 - See Vol. D 

Card Equip., Punch-2000 - See Vol. D 

Card Equip., Reader-2000 - See Vol. D 

Card Equip., Reader/Punch-2000 - See Vol. D 

203-743-9272 
516-249-6150 
619-578-9390 

PRODUCT INDEX &. DIRECTORY 

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

Cards, Data Communication/lnterfaces-2000 - See Vol. D 

Cards, Linear Func~ion-2000 - See Vol. D 

Cards, Logic-2000 - See Vol. D 

Cards, Memory - See. Memory Deyices (Vol. D), Memory Systems 
(Vol. D) 

Carriers - See Holders & Carriers, Chip (Vol. C) 

Carrier Tape, Component-4100 - See Vol. D 

Carts & Dollies, Instrument & Equipment-1400 - See Vol. C 

Cases, Equipment, Instrument, Meter (Portable) - See Enclosures, 
Portable, Metallic & Nonmetallic (Vol. C) 

Cases, Equipment, Instrument, Meter (Stationary) - See Enclosures, 
Equipment & Panel Mounting (Vol. C) 

Cases, Shielded - See Enclosures, Shielded (Vol. C) 

Cases, Transit - See Enclosures, Shipping (Vol. C) 

Casters-1400 - See Vol. C 

Castings, Die, Sand, Permanent Mold-4100 - See Vol. D 

Cathode-Ray Readout Tubes - See Tubes, Readout (Vol. A) 

CATV Systems & Equipment-1900 - See Vol. D 

Cavities, Microwave-3450 - See Vol. A 

Cells, ElectrolytiC (Timing) - See Timers, Electrolytic Cell (Vol. D) 

Cells, Load-5500 
§ Data Instruments, Inc., Acton, MA 01720, 508-264-9550 .•.••.••.•.... .. 801891 
t Enlran Devices, Fairfield, NJ 01004, 201-227-1002;800-635-0650 

.................................................. Bo1892-1893,1898-1899 
Transducers & Systems, A Prime Technology Company, N. Branford, CT 06471, 

203-481-5721 ................................................ ,... B'1947 
tAL Design, Inc., Buffalo, NY 14217 .................................... 71&875-6240 
§Automatic Timing & Controls Co., King of Prussia, PA 19406 ............. 215-337-5500; 

BLH Electronics, Ino., Canton, MA 02021-9111 ........................ .. 
Daytronic Corp., Hawker Siddeley, Miamisburg, OH 45342 ......... . 

§t Dillon, Weigh-Tronix, Inc .. Fairmont, MN 56031 ........................ . 
OJ Instruments,lnc., N. Billerca, MA 01662 ........................... .. 

§ GSE, Core Inds., Farmington Hills, MI 48024 ........................... . 
HBM,lnc., Marlboro, MA 01752 ....................................... .. 

§ Helm Instrument Co., Inc., Maumee, OH 43537 ............ . ........... . 
§t Interface, Inc., Scotladale, P;z 85260 ............................. . 
§t Kistler-Morse, Redmond, WA 98073 , ................................... . 

t Kulite Semiconductor PrOdS., Inc., Leonia, NJ 07605 ................... . 
t Lucas Schaevitz. Pennsauken, NJ 0811 Q-1489 .. .. .............. .. 

Omega Engineering, Stamford, CT 06907 ...... . ...................... . 
t PCB Piezotronics. Depew, NY 14043-2495 ...... .. ................... . 

Sensor Developments Inc., lake Orion, MI 48361 
Sensotec, Inc., Columbus, OH 43212 .............................. .. .. 

Cells, Photoconductive-3700 

800-441-8245 
617-821-2000 
513-866-3300 
507-238-4461 
508-667-5301 
313-47&7875 
508-624-4500 
419-893-4356 
602-948-5555 
20&881-8000 
201-461-0900 
609-662-8000 
800-82&6342 
716-684-0001 
313-391-3000 
614-486-7723 

t Centronic, Inc., The Morgan Crucible Company, Spec. Matis. & Tech Division, 
Newbury Park, CA 91320-1702, 805-499-5902 •.•.•.•..•.•••••.. ...•. B.1322 

§ EG & G Vactec, St. Louis, MO 63132, 314-423-4900 .•....••••••.•. ••.•. B.1319 
t Silicon Detector Corp., CamarillO, CA 93012, 805-484-2884 •••••••• 8·1342-1344 

Silone. Inc., Plattsburgh, NY 12901, 518'561-3160 .••••.••••••.••••.•• B'I345 
A E G Corporation, Somerville, NJ 0887&1269 ........................ 908-231-8491 
A E G Corporation, Telefunken Semiconductors Div., Somerville, NJ 08876-1269 

....................................................................... 201-231-8300 
t EG & G Judson, Montgomeryville, PA 18936 . . . . . . . . . . . .. . . . . . . . . . . . . 215-368-6900 

EG&G Optoelectronics, EG&G Ganada Ltd .• Vaudreuil, Quebec, CANADA J7V 8P7 
.. .. .. .. .. .. .. .. ... .................... ............. ............. 514-424-3300 

Hamamatsu Photonics KK, Hamamatsu City, Shizuok.a Pref, JAPAN.. 0534-52-2141 
t Infrared Industries, Inc., Orlando, FL 32826 .. . . . . . . .. ................ 407-282-7700 
tOptoelectronics/Textron, Petaluma. CA 94975-0039.................. 707-763-5900 
§ Raytheon Co., Quincy, MA 02169 .................. .................... 617-479-5300 

Shokai Far East Ltd, Peekskill, NY ·10566.......... 914-736-3500 
Siemens Components, Inc., Special Products·Div .• lselin, NJ 08830 ...... 201-321-3400 

§ Silicon Sensors, Dodgeville, WI 53533 ......... 608-935-2707 
tTexas Optoelectronics, Inc., Garland, TX 75042 .•......... ............. 214-487-0085 

Cells, Photoemissive-3700 
§t Optek Technology Inc., Carrollton, iX 75006, 214-323-2200 ••.•..•...•. a.1333 

Silicon Detector Corp., CamarillO, CA 93012, 805-484-2884 •..•. . • • • • . .• a·1344 
A E G Corporation, Somerville, NJ 08876-1269 ............... 906-231-8491 
A E G CorporatiOn, Telefunken Semiconductors Div. Somerville, NJ 08876-1269 

................ ,..................................................... 201-231-6300 
EG & G Vactec, Sl LOUis, MO 63132 ................................... 314-423-4900 
GO-Thorsen, Rockford,lL 61105-1209. ..... .................... ...... 815-968-9661 
Hamamatsu Photonics KK, Hamamatsu City, Shizuoka Pref, JAPAN .... 0534-52-2141 

.Opto Diode Corp., Newbury Park, CA 91320 ........ 805-499-0335 
Oriel Corp" Stratford, cr 06497-0872 ..... ,.. 203-377-8282 
Shokai Far East Ltd., Peek.skill, NY 10566.... ........ 914-736-3500 

8-18 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-yalue Added Reseller EEM 1991 
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Silonex Inc., Plattsburgh, NY 12901 ....... . 
§ Thorn EMI Electron Tubes Inc., Fairfield, NJ 07006 .... 

Cells, Photovoltaic-3700 

518-561-3160 
201-575-5586 

t Centronic, Inc., The Morgan Crucible Company, Spec. Matis. & Tech Division, 
Newbury Park, CA 91320-1702, 805-499-5902 .. . . • . . . . . . . . . . . . . . . . .. B01322 

§ EG & G Vactec, SL Louis, MO 63132, 314-423-4900 .• . .. . ..•.•.. ..•.•.. B01319 
§ Panasonic Industrial Co., Battery Sales GP, Secaucus, NJ 07096-1511, 

201-348-5266 .•....•••......•.•.•.••..•............•......•. 0 01471-1475 
§ Sanyo Energy Corp., San Diego, CA 92073, 619-661-6620 •.••••.•. .. ... 001489 
t Silicon Detector Corp., Camarillo, CA 93012, 805-484-2884 ........ B01342,1344 

Silonex Inc., Plattsburgh, NY 12901, 518-561-3160 ..•.•.•......•...... B01345 
A E G Corporation, Telefunken Semiconductors Div., Somerville, NJ 08876-1269 

201-231-8300 
Antel Optronics Inc., Burlington, Ontario, CANADA L 7M 1 A6 . . . . . . . . . . . .. 416-335-5507 

tComputer Optical Products, Inc., Sub. of Hathaway Corp., Chatsworth, CA 91311-6910 
818-882-0424 

tDionics, Westbury, NY 11590 516-997-7474 
East Penn Manufacturing, Lyon Station, PA 19536 ... 215-682-6361 

t EG & G Judson, MontgomeryVille, PA 18936 . . 215-368-6900 
EG&G OptoelectroniCS, EG&G Canada Ltd., Vaudreuil, Quebec, CANADA J7V 8P7 

514-424-3300 
Energy, Ltd" Bladensburg, MD 20710 . 
Hamamatsu Photonics K.K., Hamamatsu City, Shizuoka Pref, JAPAN ... 
Hoppecke Battery Systems, tnc., Buller, NJ 07405 .. 

§ Johnson Controls Batlery Group, Inc., Milwaukee, WI 53212 . 
Marktech International Corp., Latham, NY 12110 . 
Philips ECG, North American Philips Co., Williamsport, PA 17701 
Shokai Far East Ud., Peekskill, NY 10566 ... 

t Silicon Sensors, Dodgeville, WI 53533 . 
tTexas OptoelectroniCS, Inc., Garland, TX 75042 . 
§ Xenotronix Inc., Valencia, CA 91355 

Celis, Solar- See Celis, Photovoltaic (Vol. B) 

Cements - See Adhesives, (All Types) (Vol. C) 

Chambers, Altitude-2550 - See Vol. D 

Chambers, Anechoic-2550 - See Vol. D 

Chambers, Environmental-25SO - See Vol. D 

Chambers, Explosion-25SO - See VOI_ D 

Chambers, Fluid Conditioner-2550 - See Vol. D 

Chambers, Humidity-2550 - See Vol. D 

Chambers, Magnetic, Degaussing Coil-4525 - See Vol. C 

Chambers, Pressure-2550 - See Vol. D 

Chambers, Radiation-25SO - See Vol. D 

. Chambers, RFI/EMI-2550 - See Vol. D 

Chambers, Shock-25SO - See Vol. D 

Chambers, Space Simulation-2440 

301-699-1144 
0534-52-2141 
201-492-0045 
414-961-6500 
518-786-6591 
717-323-4691 
914-736-3500 
608-935-2707 
214-487-0085 
805-257-4793 

t Tenney Engineering, Union, NJ 07083, 908-686-7870 •................. 0 01205 
t Bemco, Simi Valley, CA 93065 . . 805·583-4970 
tCincinnati Sub-Zero Prods., Cincinnati, OH 45241 . 513-772-8810 

Cooke Vacuum Prods., Inc., Norwalk, CT 06854 203-853-9500 
§tDespatch Industries, Minneapolis, MN 55418 .............. 612-781-5363 

Nordion International, Kanata, Ontario, CANADA K2K 1 X8 613-592-2790 
Ransco Industries, Inc., Sub. Despatch Ind. Inc., Oxnard, CA 93033 805-487-7777 

Chambers, Temperature-25SO - See Vol. D 

Chambers, Vacuum-2550 - See Vol. D 

Chambers, Vibration-25SO - See Vol. D 

Chambers (MIL)-2440 
t Tenney Engineering, Union, NJ 07083, 908-686-7870 ...........•...... 001205 
t Ark Elctms. Corp., Southampton, PA 18966 .. 
t Bemco, Simi Valley, CA 93065 ..... 
t FTS Systems, Inc., Stone Ridge, NY 12484 .. . ............. . 
t Ransco Industries, inc., Sub. Despatch Ind, Inc., Oxnard, CA 93033 
t Thermotron Industries, A Venturedyne, ltd. Co., Holland, MI 49423 . 

215-322-6510 
805-583-4970 
914-687-0071 
805-487-7777 
616-393-4580 

Character Recognition Equip., MagnetiC Ink-2000 - See Vol. D 

Character Recognition Equip., Optical-2000 - See Vol. D 

Chargers, Battery-4000 - See Vol. D 

Chargers, Magnet - See Magnetizers (Vol. 0) 

Chassis, Circuit Board Mounting-1400 - See Vol. C 

Chassis Marking Kits - See Kits, Marking (Vol. C) 

Chassis, Metal-1400 - See Vol. C 

Chassis Slides - See Slides, Cabinet, Chassis (Vol. C) 

Chassis (MIL), Electrical-2440 
Ango Electronics Corp., Harrison, NJ 07029, 201-484-1115 ...•••..•••.• C01012 

Choppers (MIL)-2440 

t Optima Electronic Packaging Systems, Tucker, GA 30084-5088, 404-496-4000 
....................................................... C01064-1065,1069 

t STRONGBOX, Culver City, CA 90231-2726, 213-305-8288 ••••••••. C01108-1109 
t Diagostic Instrument Corp., Ayer, MA 01432 ......... .................. 508-772-4572 
tGeneral Technology Corp., Albuquerque, NM 87109 505-345-5591 

Marway Prods. Inc., Santa Ana, CA 92703.. 714-973·1800 
Prototek. Inc., Hamilton, OH 45015 ................... 513-874-5094 

t Trilobyte Computer Corporation, San Leandro, CA 94577 415-895-1100 

Checkers - See Analyzers (Vol. 0), Testers (Vol. 0) 

Chemicals, Antistatic - See Coatings, Antistatic (Vol. C) 

Chemicals, Electroplating-1600 - See Vol. C 

Chemicals, Epoxy Stripping-1600 - See Vol. C 

Chemicals, Etching-HOO - See Val. C 

Chemicals, FungiCidal - See Coatings, Fun'gicidal (Vol. C) 

Chemicals, Tin Plating-HOO - See Val. C 

Chemicals, Wire Stripping-1600 - See Vol. C 

Chestsets - See Handsets, Chestsets (Vol. 0) 

Chip Carriers, Surface Mount-2500 - See Val. C 

Chips, Integrated Circuit ~ See Integrated Circuits, Silicon Monolithic, 
Unpackaged Chips (Vol. A) 

Chokes, AF - See Coils, AF (Vol. A) 

Chokes, Filter-1800 - See Vol. A 

Chokes, RF - See Coils, RF (Vol. A) 

Chokes, Swinging-1800 - See Vol. A 

Chokes, Waveguide-3450 - See Vol. A 

Chokes (MIL)-2440 
t Abbott Technologies, Inc, Transformer Division, Sun Valley. CA 91352, 

818-504-0644;1·800-367-8200;818-841-3630 ...........•..•..•.•.•.. A02134 
§t Belllnds., J, W. Miller Div., Gardena, CA 90247-1059,213-515-1720 •.... Ao1166 

Caddell-Burns Mfg., Mineola, NY 11501-3508, 516-746-2310 .•.•.. . Ao1172,1174 
t Communication Coil Inc., Chicago, IL 60634, 312-637-1333 . .. .•.. ..•.•. Ao 1193 

§t Dale ElectroniCS, Inc., Yankton Div., Yankton, SO 57078-0180, 605-665-9301 
....................................................... A01195,1198-1199 

§t Delevan Div., American Precision Inds. Inc., E. Aurora, NY 14052-0449, 
716-652-3600 ................ .-................................... Ao1205 

Gowanda Electronics Corp., Gowanda, NY 14070, 716-532-2234 .•.•.•.. A0120B 
§t Microtran Co. Inc., Valley Siream, NY 11582, 516-561-6050 •.. Ao 1212,2279,2286 

t NWL Transformers, Bordentown, NJ 08505, 609-298-7300 •....•......• 0 01915 
t Pica ElectroniCS, fnc., MI. Vernon, NY 10552, 914-699-5514;800-431-1064 

.......•.....•.•.............•.....•...........•....•......•.••.. A01236 
t Power Magne-Tech Corporation, Perth Amboy, NJ 08861, 908-826-4700 .•...• 

A02371 
§t RCD Components, fnc., Manchester, NH 03109, 603-669-0054 .•.•.•.•.• Ao1254 

Renco Electronics, Inc., Deer Pk., NY 11729, 516-586-5566;1-800-645·5828 
..•...•. .................................................... Ao1255,1258 

t.Tamura Corporation of America, Carson, CA 90746-3518,213-638-1790 ...•.. 
Ao1269 

Applied Components, AC Interface, Rancho Santa Margarila, CA 92688 

t Atlas Engineering Corp., Dorchester, MA 02121 
t Automatic Coil Corp., A DSG Company, Miami, FL 33147 

§t Aydin Corporation (West), San Jose, CA 95119-1371 
Berkshire Transformer Corp., Ken~ CT 06757 . 

t Bicron Electronics, Canaan, CT 06018 
§t Capcon, Inc., New York, NY 10001 ......... .. ........... .. 

t Del Elctrns. Corp., MI. Vernon, NY 10550 . .. .. .. .................... .. 
t Elnetic Electronics, InC.:Plant Locations, Gardena, CA 90247 ........... . 
# Engineered Assemblies & Components Corp., T etemoro, NJ 07608 .... . 

t Fernwood Transformer Co., Transistor Devices Inc, Belvidere, NJ 07823 

tGavagan Electronics, Danbury, CT 06810. 
§t Jeffers Electronics, Nogales, AZ 85621 
t Magnecomp, Inc., Pickens, SC 29671 
t MagnetiC Component Engineering Co., Culver Cily, CA 90230 ... 
tMagnetico Inc., Holtsville, NY 11742 
t Perkin-Elmer Corp., Elctrn. Prods. Dept" Norwal~ CT 06859-0132 
t PTC Transformers, Bordentown, NJ 08505 ................. . 
tTorotel Prods. Inc., Grandview, MO 64030-3199 .. , .................... . 
t Trans American Transformer, E. Setauke~ NY 11733 .................. . 

t# United States Electronics, Springfield, NJ 07081 ........................ . 
t Vitec Electronics Corp., Visalia, CA 93291 . . .......................... .. 
t Wirebenders, Inc., Phoenix, AZ 85021-2824 ............................. . 

Choppers-Also See Light Choppers-40SO - See Vol. D 

Choppers (MIL)-2440' 
t DARE Electronics, Inc., Troy, OH 45373 ......................... . 
t Duplicon, Inc., S. Boston, MA 02127 ......... ; .................... . 
t Solid State Electronics Corp, Northridge, CA 91324 ..... . 

Circuit Analyzers - See Testers, Signal Tracing (Vol. 0) 

714-858-9488 
617·445-7100 
305-696-6660 
408·629-1100 
203-927-3541 
203-824-5125 
212-243-6275 
914-699-2000 
213-515-1546 
201-288-4477; 
800-447-5639 

908-475-3207 
203-748·5248 
602-281-4925 
803-878-4700 
213-398-4761 
516-654-1166 
203·762-4786 
609-298-8200 
816-761-6314 
516-928-0762 
201-912-0111 
209-651-1535 
602-861-1856 

513-335-0031 
617-269-5859 
818-993-8257 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals' #-Value Added Reseller 



Circuit Board Holders, Jig Type - See Holders, Circuit Board (Vol. D) 

Circuit Breakers-4300 
t Airpax-Cambridge Division, A North American Philips Co., cambridge, MD 21613, 

301-228-4600 .................. : ............... ~................. 801348 
§ Altech Corp., Somerville, NJ 08876, 908-707-8484 .............. 801349, C.1168 
§ Carlingswltch, Inc., Plainville, CT 06062-1156, 203-793-9281 •••.••• B •. 1356-1359 
t E-T-A Circuit Breakers, ChiCago, IL 60648, 708-647-8303 ••••• ;.... B.1361-1364 

Globtek, Inc., N. Bergen, NJ 07047, 201-961-0246 ..................... 801367 
§t Heinemann Ele.ctric Co., Lawrenceville, NJ 08648-0800, 609-882-4800 

......................................... ................... 801368-1371 
§t Mechanical Products Inc., Jackson, M149204, '517-782-0391 ••••••• B.1378-1361 

§ Potter & Brumfield, A Siemens Co., Princeton, IN 47671-0001, 812-386-1000 
................................................................. B·1565 

Rodale Technical Sales Inc., Islip, NY 11751, 516-2n-5454 .•••. B·1388, C.1816 
t Ross Engineering Corp., Campbell, CA 95008, 408-377-4621 •.•..••••.. B.1568 
§ Schurter, Inc., Petaluma, CA 94952, 707-778-6311 ..................... ·B.1389 
§ Amerace Corporation, Hackellstown, NJ 07840 ......................... 201-852-1122 

Applied Components, AC Interlace, Rancho Santa Margarita, CA 92688 
. . . .. .. . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . .. . .. .. .. . . . . . .. . .. .. 714-858-9488 

§ Aromat Corp., MatsusMa Electrical Works Ltd, New Providence, NJ 07974 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . ... . . .. .. . .. .. . . . . . . . . . .. ... 908-464-3550 

Augat Aicoswitch, Augat Inc, N. Andover, MA 01845 .................... 50!Hi85-4371 
tCrouzet Corporation, Carrollton, TX 75008-2503 ....... 214-250-1647;1-800-527-5311 
§ Curtis Indusbies, Milwaukee, WI 53219-0910 ...................... 414-649-4200 
§Eagle Electric Mig. Co. Inc., Long Island City, NY 11101 ................. 718-937-8000 
§ Eaton Corp.!Cutier-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 

WI53216 ............................................................ 414-449-7487 
§ Entrelec Div/GEC Alsthom International, Inc, Irving, TX 75038 .......... 214-550-9025 

Fuses Unlimtted, D.E.I, Van Nuys, CA 91406 ............................ 818-786-8111 
§ IDEC Corporation, Sunnyvale, CA 94089-2211 .......................... 408-747-0550 

International Microelectronics, Arlington, TX 76003 ...................... 817-561-2244 
§ Klockner Moeller, Franklin, MA 02038 . . . . . . . . . . . . .. . . . . . . ... . . 508-520-7080 
§UtteHuse, Inc., Des Plaines, IL 60016 ..................... 706-824-1188;708-824-0400 

Mouser Electronics, Mansfield, TX 76063 ...................... ........ 800-346-6873 
Nedco Electronics, Inc, Morton Grove, IL 60053 ........................ 312-967-0500 

§Phoenix Contact Inc., Harrisburg, PA 17111 ............................. 717-944-1300 
t Pyle-National, Inc. LPL Co., Chicago, IL 60851 ..................... 312-342-6300 x210 

RDI Elctrns., Inc., New Rochelle, NY 10801 .................... 914-632-7274 
§ Relay Specialties, Oakland, NJ 07436 ................................... 201-337-1000 
§ Reliance Electric Co, Marketing Info Center, Cleveland, OH 44117 ...... 800-245-4501 

Senior Inds., Inc., Wood Dale, IL 60191 .................................. 312-350-1800 
Shokai Far East Ltd, Peekskil~ NY 10566 ............................... 914-736-3500 

§ SL Waber, Inc., Mt Laurel, NJ 08054 ..................... 609-866-8868;800-257-8384 
§ Spemco Switches, SI. Clair Shores, MI 48080 ........................... 800-482-2828 
§ Square D Co., Palatine, IL 60067 ............ .. . .. . .. . .. . .. . . .. .. .. .. . ... 708-397-2600 

Sylvania GTE Control Devices, Standish, ME 04084 .................... 207-642-4535 
t Teledyne Solid Stale, A Div. of Teledyne Relays, Hawthorne, CA 90250 

................................................................. 213-777-0077 
§ Texas Instruments, Connector System, Attleboro, MA 02703 ............. 508-699-5269; 

508-699-3450 
§ Texas Instrs., Matis. & Controls Grp, Attleboro, MA 02703 ... . . . . ... . . . .. 508-699-3800 
§ USD Products, Div. of Bussmann, Chicago, IL 60656 ................... 708-867-4600 
§ Weber, Inmark Corporation-Importer, Norwalk, CT 06850 ................ 203-866-8474 

Weber US., Inc., Weber AG, Malvern, PA 19355 ......................... 215-651-0770 

Circuit Breakers, Boxes, Panel Boards, Enclosures (Mll)-
2440 

Airpax-Cambridge Division, A North American Philips Co., Cambridge, MD 21613, 
301-228-4600 .................................................... 8'1348 

Altech Corp., Somerville, NJ 08876, 906-707-8484 •••.••.••.•..•.•..•.. B'1349 
Carlingswitch, Inc., Plainville, CT 06062-1156, 203-793-9281 ....•.• B'1356-1357 
Heinemann Electric Co., Lawrenceville, NJ 08648-0800, 609-882-4800 

........................................... ....... •.•..•.•.• 8 0 1368,1370 
§ Mechanical Products Inc., Jackson, MI49204, 517-782-0391 .•..•.. 8 0 1378,1381 
tCrouzet Corporation, CarrolHon, TX 75006-2503 ....... 214-250-1647;1-800-527-5311 

Elgin Electronics, Erie, PA 16509-3570 .............. .................... 814-854-4921 
§ Square D Co, Palatine, IL 60067 ............ .. . .. .. . .. .. .. . .. .. . .. . .. ... 708-397-2600 
tTechnical Services Laboratory Inc, Ft WaHon Beach, FL 32548 904-243-3722 

Weber U.S., Inc., Weber AG, Malvern, PA 19355 ......................... 215-651-0770 

Circuit Protectors, PC Mount-4300 
LitteRuse, Inc., Des Plaines, IL 60016, 708-824'1188;708-824-0400 ., a·1372-1373 
MCG Elctrns., Deer Park, NY'11729, 516-586-5125 ..•.••.•.••.•..••.. .. B.1375 

§G-S Electronic Sales, Inc., Frankfort, IN 48041 ........................... 317-659-1874 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 

800-447-5639 
GRIM Corporation, Medford, NJ 08055-0968 .................. :......... 609-267-7950 

§Schurter, Inc., Petaluma, CA 94952 .................................... 707-778-6311 
Shokei Far East Ltd, Peekskill, NY 10566 ............................... 914-736-3500 
Weber U.S,lnc., Weber AG, Malvern, PA 19355 : ........................ 215-651-0770 

Circuit Testers - See Testers, Signal Tracing (Vol. D) 

CirCUits, Hybrid, Custom-3130-'See Vol: A 

Circuits, Hybrid, Thick Film-3130 - See Vol. A . 

CirCUits, Hybrid, Thick Film, Surface Mount-3130 - See Vol. A 

Circuits, Hybrid, Thin Film-3130 - See VO/_ A 

Circuits, Hybrid, Thin Film, Surface Mount-3130 - See Vol. A 

Circuits, Integrated - See Integrated Circu~s (Specific Types) (Vol. A) 

Circuits, Printed Flexible-1700 - See Vol. C 

Circuits, Printed, Multilayer-1700 - See Vol. C 

Circuits, Printed, Rigid, One & Two Sided-1700 - See Vol. C 

Circuits, Printed (With Components) - See Cards, Linear Function 
(Vol. D) 

Circuits, Thick Film, Thin Film - See Circuits, Hybrid (Vol. A) 

Circulators, Ferrite-3450 - See Vol. A 

Clamps & Clips, Cable-Also See Wire & Cable Ties-2500 - See 
Vol. C 

Clamps & Clips, Component-2500 - See Vol. C 

Clamps & Clips, Ground-2500 - See Vol. C 

Clamps, Synchro& Servo-2500 - See Vol. C 

Clamps (Mil), Cable-2440 
§t Panduit Corp., Tinley Park, IL 604n-0981 , 800-777-3300 .•.•.••..••.•.• Co18DO 
§t All-States, Inc., Chicago, IL 60840 ....................................... 312-728-0525 

Amphenol Corporation, Corporate Headquarters, Wallingford, CT 08492 
............................................................. ! . . . . . . . .. 203-265-8910 

t Amphenol RF Operations, Amphenol Corporatio~, DanbUry, CT 06810. 203-743-9272 
§tBrim Electronics, Fair Lawn, NJ 07410 .................................. 201-796-2886 
§t Cinch Connector Division, Labinal Components & Systems Inc., Elk Grove Village, IL 

60007 .................................................... :.......... 312-981-6000 
§tDaburn Electronics & Cable Corp., Northvale, NJ 07847 ................ 201-766-5400 
§t Heyco Molded Products, Inc., Kenilworth,lIIJ 07.033 ...... 9Oa-:245-0033;800-526-4182 

t NMC Fastening Systems, Nylon Molding Corp., Monrovia, CA 91016 .... 818-357-0901 
§tTyton Corp., Milwaukee, WI 53223 ...... .. ....... 414-355-1130;800-535-5552 

Cleaners, MagnetiC Medium-1600 - See Vol. C 

Cleaners, Ultrasonic-4iOO - See Vol. D 

Cleaners & Degreasers, Machine - See Machines, Cleaning & 
Degreasing (Vol. D) 

Cleaners & Solvents-1600 - See Vol. C 

Clean Room Design & Construction-4100 - See Vol. D 

Clean Room Equipment & Supplies-2550 - See Vol. D 

Clips, Alligator-2100 - See Vol. C 

Clips & Holders, Fuse-Also See Panels, Fuse-4300 
§ Bel Fuse, Jersey City, NJ 07302, 201-432-0463 . ..••.••. ••.•••.••• Bo 1352,1354 

Connector Corp., Chicago, IL 60846, 312-539-3108 •.••••..••.•.••.• ,.. C.1327 
§t flC Corp., Rockville, MD 20852, 301-881-8124;800-638-6594 •••..•..••.. 8"365 

Globlek, inc., N. Bergen, NJ 07047, 201-861-0246 •.••.•..•.••.•••••.•. C.1386 
§t Uttelluse, Inc., Des Plaines, IL 60016, 708-824-1188;70S-a24-D400 •...•. a-1372 

Mechanical Products Inc., Jackson, MI49204, 517-782-0391 •••••••••.•• B.1381 
Panel Components Corp., Santa Rosa, CA 95406, 707-523-0600 .••••••. B.1382, 

C·1486 
§ Power Dynamics Inc., West Orange, NJ 07052, 201-736-5722 

................... ..•..•.. ....................... .. A·1628,C·1503-1506 
tShogyo International Corp., Great Neck, NY 11021, 516-466-0911 ....... C·1821 
§ Wickmann USA, inc., Wickmann-Werke GmbH, Allanta, GA 30331, 404-699-7820 

•.••.•. " .............. , ..••.•.•.• ................. ••.•••.••. B0 1392-1394 
Accurate Electronics Corp., Elyria, OH 44036 .......... 216-366-6330;1-800-325-8979 

§ Acme Model Engineering Co., Ridgelield, NJ 07657 ..................... 201-943-7650 
AMP, Harrisburg, PA 17105 .............................. 717-584-0100;800-522-6752 

§t Allee Inc., North Ancover, MA 01845 .................................... 508-681-1003 
Augat, Inc., Interconnection Products Group, Attleboro, MA 02703 ....... 508-222-2202 
Augat/ RDI, Carol Stream, IL 60188 ..................................... 708-682-4100 
Autoswage Products, SheHon, CT 06484 ............................... 203-929-1401 

§tBeswick:Cooper UK LId, Frome, UNITED KINGDOM BAil lPP ......... (0373) 64311 
§t Bussmann:Cooper Industries, St Louis, Me 63178 ...................... 314-394-2877 

§ Components Corp., Denville, NJ 07834 ................................. 201-627-0290 
§ Concord Electronics Corporation, New York, NY 10012 ............... 1-212-n7-6571 
§Daburn Electronics & cable Corp., Northvale, NJ 07647 ................ 201-788-5400 

Doran ManUfacturing Co, Cincinnati, OH 45225 ......................... 513-681-5424 
EG & G Birtcher, EG & G, Inc, EI Monte, CA 91734-1268 ............... 818-442-2572 

§t Electronic Essentials, Woodside, NY 11377 .............................. 718-898-8300 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 

800-447-5639 
§t Ercona, Patchogue, NY 11772 .............. . .................... 516-798-0700 

§ Ferraz Corporation, ParSippany, NJ 07054 ............... 201-428-8400;800-526-9087 
t Fuses Unlimited, D.E.I., Van Nuys, CA 91406. . ......................... 818-786-8111 
§ GC-Thorsen, Rockford, IL 61105-1209 .................................. 815-968-9661 
§Gould Shawmut, Newburyport, MA 01950 ........................ 508-462-6662/3131 
§ Heyco MOlded Products, Inc., Kenilworth, NJ 07033 ...... 908-245-0033;800-526-4182 
§ideal Indusbies, Sycamore, IL 60178 .............................. , ..... 815-895-5181 

Internalional Microelectronics, Arlington, TX 76003 . .. . . . . . . ... ... . . . .. .. 817-561-2244 
§t Keystone Electronics Corp, Astoria, NY 11105-2017 .......... .. . . . . . .. . 718-956-8900 

§ Marathon Special Prods., Marathon Electric, Bowling Green, OH 43402 ................ . 
419-352-8441 

§ McKenzie Technology, Fremont, CA 94538 ................ :............ 415-651-2700 
Mouser Electronics, Manslield, TX 76063 ............................... 800-346-6873 

§ Philmore Manufacturing, Rockford, IL 61125-13~6 ...................... 815-229-7773 
§ Richco Plastic Co., Chicago, IL 60680 . .. . . . . . . . .. . . . . . .. . .. .. . . .. .. . . . .. 312-539-4080 
§San-O Industrial Corp, Bohemia, NY 11716 ............................. 516-567-5556 

Schaffner EMC, Inc.lnstr. Div., Union, NJ 07083 .......... 908-851-0644;800-367-5566 
§ Schurter, Inc., Petaluma, CA 94952 ..................................... 707-778-6311 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 
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Clutches, Positive-3500 

Seastrom Manufacturing Co., Inc., Glendale, CA 91201 .................. 213-245-9121 
Shokai Far East lid:, Peekskill, NY 10566............................... 914-736-3500 
SMK Electronics Corporation, U.SA, 'Placen1ia. CA 92670 ....... 714-996-0960 

tTech·Etch, Inc., Plymouth, MA 02360 ............. ,................... 508-747-0300 
§ USD Products, Div. of Bussmann, Chicago, IL 60656 ............ 706-667-4600 
§ Weidmulier Inc., Richmond, VA 23236 ... . . . . . . . . . . . . . . . .. 804-794-2877 

§t Zierick Manufacturing Corp., Mt Kisco, NY 10549 914-666-2911 ;800-882-6020 

Clips, Battery-2100 - See Vol. C 

Clips, Board, Harness-1700 - See Vol. C 

Clips, Breadboard-4200 - See Vol. C 

Clips, Fahnestock-2100 - See Vol. C 

Clips, LED - See Retainers, Transistor & Diode (Vol. C) 

Clips, Logic Test-2900 - See Vol. D 

Clips, Test-2100 - See Vol, C 

Clips, Transistor & Diode - See Retainers, Transistor & Diode (Vol. C) 

Clips (MIL), Electrical-2440 
EG & G Birtcher, EG & G, Inc., EI Monte, CA 91734-1268, 818-442-2572 •...•. 

Co 1029 
§t FIC Corp., Rockville, MD 20852, 301-881·8124;800-638-6594 .•...•.•.••. Bo1365 

t Jettron Products Inc., E. Hanover, NJ 07936, 201-887-0571 •.•...•..•••. Co1404 
Allee Inc., North Andover, MA 01845 .... ....................... ... 508-681-1003 
Autosplice, Inc., San Diego, CA 92121 .... .. .. .. .. .. .. .. .. .. ... ..... 619-535-0077 

§Bussmann:Cooper Industries, St Louis, MO 63178... .......... ..... 314-394-2877 
Concord Electronics Corporation, New York, NY 10012 . ... 1-212-777-6571 

tMuelier Elec. Co., Cleveland, OH 44114. . ........... 216-771-5225 
§t Panduit Corp., Tinley Park, IL 60477-0981 800-777-3300 

Clocks, Time Keeping - Also See Oscillators, Clock-2200 - See 
Vol. D 

Clocks & Controllers, Thermal-2200 - See Vol. D 

Clutches, Friction-3500 
Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 •.•.•......••. Bo1304 

§tBerg, W. M., Inc., East Rockaway, NY 11518 ...... ......... 516-599-5010 
§Electroid Co_ Div.of Valcor Engrg. Corp., Springfield, NJ 07081 201-467-8100 

§t Facet Enterprises, Inc., Elmira, NY 14902 ....... 607-737-8011 
tGlobe Motors, Dayton, OH 45404.... ..... .......... 513-228-3171 
§Jan Hardware Mfg. Co, Melvilie, NY 11747 .. ....... ....... 718-361-0800 

Mitro Mo Electronics, Inc., St Petersburg, FL 33701 813-822-2529 
t Perfect Gear & Instrument Designatronics Inc., New Hyde Park, NY 11040 

516-328-3300 
§ PIC Design, Remington Technologies, Inc., Middlebury, CT 06762 . 
t Precision Mechanisms, Westbury, NY 11590 . 

203-758-8272 
516-ED3-5955 
516-328-(3300 §t Sterling Instruments, New Hyde Pk., NY 11040 

t Vernitech:Vernitron Corp, Deer Pk., NY 11729 ................ 516-586-5100 

Clutches, Magnetic-3500. 
Magtech Controls, Vernitron Corporation, San Diego, CA 92073, 619-428-5581 

................................................................. 801294 
Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 •.• ,.......... Bo1304 
Regdon Solenoid, Inc., Westmont, IL 60559, 708-789-0600 ••.••... B.'634,1637 

tVernitech:Vernitron Corp., Deer Pk., NY 11729, 516-586-5100 ..... Bo1031,1318 
§ B & B Motor & Control Corp., B & B Long Island City, Edison, NJ 08817 

.................... ........... . 906-819-7070; 908-572-0500 
§Eaton Corporation, Electric Drives Division, Kenosha. WI 53141 .. . ... 414-656-4011 
§ Electroid Co., Div.of. Valeor Engrg. Corp., Springfield, NJ 07081 ........ 201-467-8100 

§t Facet Enterprises, Inc., Elmira, NY t4902 ........................... 607-737-8011 
Infranor, Naugatuck, CT 06770 ....................... .'. 203-729-8258;8DO-BE-SERVO 

tMachine Components Corp., Plainview, NY 11803 ... 516-694-7222 
t Perfect Gear & Instrument, Designatronics, Inc., New Hyde Pal1<, NY 11040 

. . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . .. . . . .. . . . . .. .. .................... 516-328-3300 
§t PIC Design, Remington Technologies, Inc., Middlebury, CT 06762 ....... 203-758-8272 
§t Sterling Instruments, New Hyde Pk., NY 11040 ......................... 516-328-3300 

t Stock Drive Products, Div. of Designatronics, Inc., New Hyde Pk., NY 11040 
.. . . .. .. .. .. .. .. .. .. . . .. .. . .. .. ..................... 516-328-0200;328-3300 

Clutches, Positive-3500 
Micro Mo Electronics, Inc., St. Petersburg, FL 33701, 813-822·2529 •. ,.. 0 0 2243 
Motor Technology, Inc" Dayton, OH 45429, 513-294-1041 .•. , .• " •. ".. Bol304 
Adams Rite Products, Inc., Glendale, CA 91204 ..................... .' ... 818-241-5121 

§tBerg, W. M, Inc., East Rockaway, NY 11518 ............................ 516-599-5010 
§t Facet Enterprises, Inc, Elmira, NY 14902 ............................... 607-737-6011 
§t Machine Components Corp, Plainview, NY 11803 ...................... 516-694-7222 

t Perfect Gear & Instrument, Designatronics, Inc, New Hyde Pal1<, NY 11040 
....................................................................... 516-328-3300 

tVernitech:Vernitron Corp., Deer Pk., NY 11729 ....... " ................. 516-586-5100 

Coating Services - See Services, Coating (Vol. D) 

Coatings, Antistatic-1600 - See Vol. C 

Coatings, Compounds, Lubricants, etc., Heat Conductive-1600 -
See Vol. C 

Coati"ngs, Cond~ctive, Electric-1600 - See Vol. C 

Coatings, Corrosion Resistant-1600 - See Vol. C 

Coatings, Electromagnetic Wave Absorbing-1600 - See Vol. C 

Coatings, Fungicidal-1600 - See Vol. C 

Coatings, High Temperature, CeramiC, Plasma Spray - See 
Services, Coating (Vol. D) 

Coatings, Insulating-3100 - See Vol. C 

Coatings, Moisture Repellant & Waterproofing-1600 - See Vol. C 

Coatings, Protective-1600 - See Vol. C 

Code Actuated Switches - See Switches, Data (Vol. D) 

Code & Tab Markers - See Wire Markers (All Types) (Vol. C) 

Coded Discs, Optical - See Encoders, Shaft Angle, Optical (Vol. B) 

Coder/Decoders - See Converters (Vol. D) 

Coders, AF-1300 - See Vol. 0 

Coders, Telephone, Dial-1900 - See Vol. D 

Coders, Transponder-3450 - See Vol. A 

Coil Assemblies & Forms-Also See Bobbins, Winding, Coil & 
Transformer-1800 - See Vol. A 

Coil/Lens Aligners, Micropositioner-1800 - See Vol. A 

Coil Standards - See Standards, Inductance (Vol. D) 

Coil-Winding Equipment - See Machines, Coil Winding (Vol. D) 

Coils, AF-1800 - See Vol. A 

Coils, Antenna (Incl. Loading Type)-1800 - See Vol. A 

Coils, Broadcast-1800 - See Vol. A 

Coils, Chip-1800 - See Vol. A 

COilS, Degaussing-1800 - See Vol. A 

COils, Field-1800 - See Vol. A 

Coils, Focusing-1800 - See Vol. A 

Coils, Foil Wound-1800 - See Vol. A 

COilS, Helmholtz-1800 - See Vol. A 

Coils, High a, Low Frequency-1800 - See Vol. A 

Coils, Hum Eliminating - See Hum Eliminators (Vol. A) 

Coils, Hybrid & Repeater-1800 - See Vol. A 

Coils, IF-1800 - See VOl, A 

Coils, Metallized Ceramic-1800 - See Vol. A 

Coils, Metallized Glass-1800 - See Vol. A 

Coils, Molded-1800 - See Vol. A 

Coils, pi Winding-1800 - See Vol. A 

COils, Relay-1800 - See Vol. A 

Coils, RF-1800 - See Vol. A 

Coils, Saturable Reactor-1800 -.See Vol. A 

Coils, Shielded-1800 - See Vol. A 

Coils, Solenoid-1800 - See Vol. A 

Coils, Switching, Power-1800 - See Vol. A 

COilS, Telephone-1800 - See Vol. A 

Coils, Telephone Pickup (Recording) - See Pickups, Telephone 
(Vol. D) 

Coils, Toroidal-1800 - See Vol. A 

Coils, Transducer-1800 - See Vol. A 

Coils, Transformer-1800 - See Vol. A 

Coils, TV (All Types)-1800 - See Vol. A 

Coils, Variable-1800 - See Vol. A 

Coils, Vidicon Alignment-1800 - See Vol. A 

Coil Sets, Magnetic Test-1800 '- See Vol. A 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Coils (MIL), Non-RF-2440 

COils (MIL), Non-RF-2440 
t Automatic Coli Corp., A DSG Company, Miami, Ft 33147, 305-696-6660 

....................................................... A·1159-1161,1163 
Caddell-Bums Mfg., Mineola, NY 11501-3508, 516,746-2310 •• A.1172-1174,1184 

tCommunication Coilltic., Chicago, It 80634,312-637-1333 .•••••••••••. A.1193 
§ Dale Electronics, Inc., Yankton Dlv., Yankton, SO 57078-11180, 805-665-9301 

................................... , ............................. A·1196 
Delevan Diy., American Precision Inds. Inc., E. Aurora, NY 14052-11449, 

716-652-3800 ............................................... A·1202,1204 
EWC, Inc., Englishtown, NJ 07726, 908-446-3110 • • • • • • • . • • • • • • • • • • • • .• A.1201 
Gowanda Electronics Corp., Gowanda, NY 14070, 716-532-2234 ••••.•.• A.120B 

§t Microtran Co. Inc., Valley Stream, NY 11582, 516-561-6050 ••• A.1212,2279,2286 
Nytron Inductors, Inc., Darlington, SC 28532, 803-393-5421 

• • • • • . • • • • • • • • • • • • . • • • • • • • • • • • • •• A.1214, 1216,1221-1222, 1228, 1235, B.l023 
t Pico Electronics, Ine., Mt. Vernon, NY 10552, 914-899-5514;800-431-1064 

................................................................. A·1236 
t Piconics, Incorporated, Tyngsboro, MA 01879, 508-649-1501 ••••••.•••• A.1248 
tPower Magne-Tech Corporation, Perth Amboy, NJ 08861, 908-826-4700 ...... 

A·2371 
§t RCD Components, Inc., Manchester, NH 03109, 803-669-0054 •••••••••. A.I254 

Renco Electronics, Inc., Deer Pk., NY 11728, 516-586-5566;1-800-645-5828 
..................................................... :. A·1255-1257,1260 

t Standex ElectroniCS, Standex International, Cincinnati, OH 45209,513-811-3777 
....................................................... A.1262,1265-1267 

t Torotel Prods. Inc., Grandview, MO 64030-3199, 816-761-6314 •••••••••• A.1276 
Vernitron Corp., Passive Comps. Group, St. Petersburg, FL 33743, 813-347-2181 

................................................................. A·1279 
t American Trans-Coil Corporation. Richmond Hill, NY 11419-1410 . . . . ... 716-441-5207 

Chloride Electro Networks, Chloride Power Electronics, Inc., Caledonia, NY 14423 
................................................. : . . . . . . . . . . . . . . . . . . . .. 716-536-4421 

t Del Elctrns. Corp., MI. Vernon, NY 10550 .. .. .. .. .. .. .. .. . .. .. . .. .. . 914-699-2000 
t Fernwood Transformer Co., Transistor Devices Inc., Belvidere, NJ 07B23 

....................................................................... 908-475-3207 
HisoniG,Inc., Olathe, KS 66051 ................................. 913-762-0012 

t Magnecomp. Inc., Pickens, SC: 29671 ... 803-878-4700 
t MagnetiC Component Engineering Co., Culver City, CA 90230 . . . . . . . . . .. 213-398-4761 

Magnetico Inc., Holtsville, NY 11742 . .................................. 516-654-1166 
tNeshaminy Transformer Corp., Furlong, PA lB925 ...................... 215-794-7411 
tNorlh Hills Electrqnics, Glen Cove, NY 11542 ........................... 516-671-5700 
t NWL Transformers, Bordentown, NJ 08505 ............................. 609-298-7300 
t Perkin-Elmer Corp, Elctrn. Prods. Dept., Norwalk, CT 06B59-0132 ....... 203-762-4786 
tRaytheon Co., Microwave & Power Tube Div, Waltham. MA 02254 .. _ 617-899-8400 
tSlgrna Electronics Inc., Houston, TX 77099 ............. 713-933-4700;80o-B74-7121 
tTamura Corporation of America, Carson, CA 90746-3518 ............... 213-636-1790 
ms, Tang Ind, Elk Grove Village,lL 60007 ............. l-BOO-323-8648;312-806-7240 

t Trans American Transformer, E. Setauket, NY 1 1 733 516-928-0762 
t# United States Electronics, Springfield, NJ 070Bl ... .................... 201-9 t 2-0111 

Vanguard Electronics Co, Gardena, CA 90248 ......................... 213-323-4100 
tWirebenders, Inc., Phoenix, AZ 85021-2B24 ............. 602-861-1B56 
§ Zambre Co., Inc., Mountain View, CA 94043 ... . . . . . . . .. ................ 415-968-9176 

Coils (MIL), RF-2440 
Amecon, Inc., Anaheim, CA 92805, 714-634-2220;800-392-2292 

.......... .. ............. ............. •.••••. .. ........ Ao1156-1156,2180 
§t Belllnds., J. W. Miller Div., Gardena, CA 90247-1059, 213-515-1720 

............................................................ A·1165,1167 
Caddell-Burns Mfg., Mineola, NY 11501-3508, 516-746·2310 .• A.1172-1174,1184 

tCommunication Coillne., Chicago, IL 80634, 312-637-1333 .•..•.•.••••. A.1193 
§t Dale Electronics, Inc., Yankton DiY., Yankton, SO 57078-0180, 605-665-9301 

.................................................. A·1195-1196,1198-1199 
§t Deleyan Diy., American Precision Inds. Inc., E. Aurora, NY 14052-11449, 

716-652-3800 ............................................... A.1202-1205 
EI & S, Prime Technology Inc., North Branford, CT 06471,203-481-5721 

........... .•.. •. . .••.. ... •....•..•. .................. •.•••. B·1462-1463 
EWC, Inc., Englishtown, NJ 07726, 908-446-3110 •••....•.••••. :.... •.. M1201 
Gowanda Electronics Corp., Gowanda, II!Y 14070, 716-532-2234 .•.•.••. A·1208 

t HisORic, Inc., Olathe, KS 68061, 913-782-0012 ....•.•.•••....•.•.•...• A.2234 
§ Nytron Inductors, Inc., Darlington, SC 29532, 803-393-5421 
. .................................................... Ao I214-1232, B·,023 
t Pico Electronics, Inc., MI. Vernon, NY 10552, 914-699-5514;800-431-1064 

................................................................. A'1236 
t Piconics, Incorporated, Tyngsboro, MA 01879, 508-649-7501 •.•.•..•••. A.1248 

§t RCD Components, Inc., Manchester, NH 03109, 603-669-11054 .•••.••••. A·1254 
t Standex ElectroniCS, Standex International, Cincinnati, OH 45209, 513:871-3777 

.•••..• .. .. .. .............. ................ ..••..•.•.•. A·1262,1265-1267 
tTorotel Prods. Inc., Grandview, MO 64030-3199, 816-761-6314 •.••• A.1274-1276 

Vernitron Corp., Passive Camps. Group, St Petersburg, FL 33743, 813-347-2181 
.................................. ' ............................... A·1279 

t American Trans-Coil Corporation, Richmond Hill, NY 11419-1410 . . .. ... 718-441-5207 
§t Associated Spring, Barnes Grp., Bristol. CT 05010 ...................... 203-583-1331 

§ Atlantic Magnetics, Inc .. Pompano Beach, FL 33059 . . . . . . . 305-979-7920 
t Automatic Coil Corp., A DSG Company, Miami, FL 33147 ............... 305-696-6660 

Bey Electric, Inc .. Uncoln Park, NJ 07035 ................. 201-694-5000 
Caddell Coil Corp., Middletown Springs, VT 05757 ..... ................ 802-235-2019 
Chloride Electro Networks, Chlolide Power Electronics, Inc, Caledonia, NY 14423 

... .. .... .. . .. .. .. .. . .. .. . .. . .. .. .. .. .. ... 716-536-4421 
t Electro Assemblies Corp .• Northbrook, IL 60062-2319 ......•........... 708-498-6520 
t Fernwood Transformer Co., Transistor Devices Inc., Belvidere,. NJ 07B23 

. . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . 908-475-3207 
Fil-Coil Company, Inc, Garden City, NY 11530 ............... 516-228-9445 
Lenox-Fugle Electronics, S. Plainfield, NJ 07080 .... 908-756-1164 

tMagnetic Compenent Engineering Co., Culver City, CA 90230. 213·398:476r 
t Magnetico Inc .• Holtsville, NY 11742 ............... 516-654-1166 
t North Hills Electronics, Glen Cove, NY 11542 ........ ................. 516-671-5700 
tShogyo International Corp., Great Neck, NY 11021 ..................... 516-486-0911 

TDS, Tang Ind., Elk Grove Village,lL 60007 ........... 1-B00-323-6648;312-805-7240 

PRODUCT INDEX & DIRECTORY 

§t Toko America, Inc., Mt. Prospect,. IL 60056 .............................. 706-297-0070 
t Trans American Transformer, E. Setauke~ NY 1.1733 ................... 516-928-0762 

Vanguard Electronics Co., Gardena, CA 90248 .......................... 213-323-4100 
t Wirebenders, Inc., Phoenix, AZ. 85021-2B24 ............................. 602-861-1856 

Cold-Cathode Readout Tubes - See Tubes, Readout (Vol. A) 

Cold Plates '- See Thermal Platforms (Vol. D) 

Collection Systems (MIL)-2440 
Accu Data, Inc., Springville, UT 84663-0963 ............................ . 

t Digital Radio Corp., Redondo Beach, CA 90277 ....................... .. 
t Electrospace Systems, Inc, Richardson, TX 75053-1359 ............... . 
t E-Systems, Greenville Div_ Greenville, TX 75403-8056 ....•............ 
t Ferreiec Inc, Fremont. CA 94539-7474 ............................... .. 

GTE Government Systems Corp., Mountain View. CA 94039 .. 

Collector Rings - See Slip Rings (Vol. B) 

Collimators-2900 - See Vol. D 

801-377-9156 
213-316-4114 
214-470-2137 
903-455-3450 
415-226-1216 
415-966-2000 

Combiners, Microwave - See Couplers, Microwave (Vol. A) 

Communications Intelligence (Comint) Systems (MIL)-2440 
t GRIM Corporation, Medford, NJ 08055-0968, 609-267-7950 .•.••••.•.•.• 0·1070 

AEL Defense Corp., Lansdale, PA 19446 ................ 215-822-2929 
t Analog EqUipment Corporation, Palm Bch. Gardens, FL 33418 .......... 407-622-3715 

Calilornia Microwave. Sunnyvale, CA 94086 ............................ 408-732-4000 
tCondor Systems, Inc., San Jose, CA 95124 ............................ 408-371-95BO 
tCorvus Microwave Inc., Syracuse, NY 13211-2100 ............ 315-437-4400 
t Digital Radio Corp .• Redondo Beach, CA 90277 ............•.. 213-316-4114 
tElectrospace Systems, Inc .• Richardson, TX 75083-1359...... 214-470-2137 
t E·Systems, Greenville Div., Greenville, TX 75403-6056 903-455-3450 
t E-Systems. Melpar Div., Falls Church, VA 22046 ........................ 703-560-5000 
tFerretec Inc., Fremont, CA 94539-7474 .. ......................... 415-226-1216 

GTE Government Systems Corp., Mountain View, CA 94039 ....... 415-966-2000 
tLNR Communications, Inc., Hauppauge, NY 117B8 ...................... 516-273-7111 
tLocus, Inc., State College, PA 16804 .. ........ ..... ........... 814-466-6275 
t Locus, Kaman, State College, PA 16804 ............................ BI4-466-6275 

MIA-COM Government Products, Inc., Hunt Valley, MD 21030 .......... 301-771-0077 
New Wave Instruments, Provo, UT 84604 . . . . . . . . . . . .. .. . . . . . . . . .. BOI-373-4909 

tWatkins-Johnson Co., Palo Alto, CA 94304 .... ................ 415-493-4141 

Communications Systems, FM-1900 - See Vol. D 

Communications Systems, Laser-1900 - See Vol. D 

Communications Module, Power Line LANs-1900 - See Vol. D 

Communication Systems, Megalinks-1900 - See Vol. D 

Communication Systems, Megaplex-1900 - See Vol. D 

Communications Systems, Microwave-3450 - See Vol. A 

Communications Systems, Multiplex-1900 - See Vol. D 

Communications Systems, Telemetering-1900 - See Vo/_ D 

Communications Systems, Telephone-1900 - See Vol. D 

Communicators, Digital-1900 - See Vol. D 

Commutators-3500 
MFM Technology, Inc., Affiliate of Unitrode Corp., Ronkonkoma, NY 11779, 

516-467-5151 .................................................... B.1287 
Servo-Tek Products Co .. Hawthorne, NJ 07506, 201-427-3100 ••.••••••• 801310 
Airllyte Elctrns. Co., Bayonne, NJ 07002 ... . .. .. .. .. .. .. . .. .. .. .. .. . .. ... 201-436-2230 

t Aydin Vector Div., Aydin Corp., Nemown, PA 18940-032B . .. . . . . . . . .. . .. 215-968-4271 
t Danmar Inds., Mcorpark, CA 93021 .................. 1-B05-529-3788,1-800-666-6268 

Kaut & Bux Manufacturing Co., Mundelein, IL 60060 .................... 700-949-8505 
tKirkwood Industries Inc., Cleveland, OH 44135 .............. 216-267-6200 
§ Reliance Electric Co., Marketing Info Center, Cleveland, OH 44117 ...... B00-245-4501 

Serial Lab Prods, Inc., Marlboro, MA 01752 ............................. 617-481-1684 
Tech Laboratories Inc., Palisades Pk., NJ 07650 ........................ 201-944-2221 

Comparators, Analog - See Comparators, Voltage (Vol. D) 

Comparators, Attenuation-3450 - See Vol. A 

Comparators, CapaCitance - See Bridges, CapaCitance (Vol. D) 

Comparators, Digital-2900 - See Vol. D 

Comparators, Dimension Calibrators-4100 - See Vol. D 

Comparators, Frequency-2900 - See Vol. D 

Comparators, Impedance - See Bridges, Impedance (Vol. D) 

Comparators, Inductance - See Bridges, Inductance (Vol. D) 

Comparators, Optical-2900 - See Vol. D 

Comparators, Phase-2900 - See Vol. D 

Comparators, ResistanCe - See Bridges, Resistance (Vol. D) 

Comparators, VoHage-2900 - See Vol. D 

§-Product sold through distributors t-Product meets MIL specs <l>-Rentals #-Value Added Reseller EEM 1991 
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Component Handling Equipment, Surface Mount-4100 - See Vol. 0 

Compounds, Encapsulating, Molding, Potting-Also See Plastic Raw 
Materials-1000 - See Vol. C 

Compounds, Insulating-3100 - See Vol. C 

Compression Systems, Image-2000 - See Vol. 0 

Computer-Aided Design Services - See Computers, CAD, CAM, & 
CAD/CAM (Vol. D), Services, Computer-Aided Design (Vol. D) 

Computer Interfaces - See Interfaces, Computer 

Computer Logic Circuits - See Cards, Logic (Vol. D), Circuits, Hybrid 
(Vol. A), Integrated Circuits (Vol. A), Modules, Logic (Vol. A) 

Computer Systems, Ruggedized-2000 - See Vol. 0 

Computer Tape Recorders - See Recorders, Computer Data (Vol. D) 

Computer Type Indicators - See Displays, Indicator Lights (Vol. B) 

Computers, Analog-2025 - See Vol. 0 

Computers, CAD, CAM, & CAD/CAM-2025 - See Vol. 0 

Computers, Digital, Micro-2025 - See Vol. 0 

Computers, Digital, Mini-2025 - See Vol. 0 

Computers, Hybrid, Analog/Digital-2025 - See Vol. 0 

Computers, Mainframe-2025 - See Vol. 0 

Computers; Micro-2025 - See Vol. 0 

Computers, Micro, Ruggedized, for Industrial Applications-2000 -
See Vol. 0 

Computers, Mini, High End-2025 - See Vol. 0 

Computers, Mini, Low End-2025 - See Vol. D 

Computers, Mini, Midrange-2025 - See Vol. 0 

Computers, Personal-2025 - See Vol. 0 

Computers, Personal, Laptop-2025 - See Vol. 0 

Computers, Small Business-2025 - See Vol. 0 

Computer Sets (MIl), Digital Data-2440 
Aeroflex Laboratories Inc., ARX. Inc .. Plainview, NY 11803 .... 
Oianachart Inc., Rockaway. NJ 07866 

tGEC-Marconi Electronic Systems Corp., Wayne, NJ 07474-0975 
§t LSI Logic Corp., Milpitas, CA 95035 ... 

t NAVAN Corporation, Media, PA 19063 
t Racal-Guardata, Inc .. Herndon. VA 22070 . 
t Trilobyte Computer Corporation, San Leandro, CA 94577 .. 

Computer Systems (MIL)-2440 

516-694-6700 
201-625-2299 
201-633-6000 
408-433-8000 
215-543-8066 
703-471-0892 
415-895·1100 

Allen Systems, Columbus, OH 43221 614-488-7122 
tAydinCorp., Horsham, PA 19044 215-657-7510 
t Codar Technology, Inc., Longmont, CO 80503 303-776-0472 

§t Compuca" Versa Tec, Tampa, FL 33601-2095 .. 800-237·9024;813-251-2431 
§ Cyber Sys., Inc .. Anaheim, CA 92806 . 714-722-2051 ;714-634-2800 

Data Engineering, Inc., Margate, FL 33063-3206 305-971-0400 
t Digital Radio Corp., Redondo Beach, CA 90277 .. 213-316-4114 
t DY-4 Systems Inc. Nepean, Ont., CANADA K2H 9J4 ... 613-596-9911 

§t Dynatech Computer Company, Mountain View, CA 94039-7400 . 415-964-7400 
t GEC-Marconi Electronic Systems Corp., Wayne, NJ 07474-0975 .. 201-633-6000 

Industrial Computer Source, San Diego, CA 92111 ............. ........ 619-279-0084 
t Innovatek Microsystems, Inc., Millerton, NY 12546-9720 9t4-373-9003 

Innovative Electronics, Inc. Dynatech Corporation, Miramar, FL 33025 .. 305-432-0300 
t NAVAN Corporation, Media, PA 19063 .. 215-543-8066 
t Northern Precision Labs. Fairfield, NJ 07006 201-227-4800 
t Orbit Instrument of Cal., Orbit Instrument Corp., Cypress, CA 90630 .. 714-527-0561 

Serial Lab Prods., Inc., Marlboro, MA 01752 ... 617-481-1684 
t Trilobyte Computer Corporation, San Leandro, CA 94577 . . .. , ... 415-895-1100 

Zendex Corp., Dublin, CA 94568 ............ 415-828-3000 

Computing Equipment, Peripheral - See Converters, Digital To Paper 
. Tape (Vol. D), Printers (Vol. D), Terminals, Data Display (Vol. D), etc. 

Concentrators, Communications-1900 - See Vol. D 

Conditioners, Power Line - See Regulators & Stabilizers, Voltage 
(Vol. D), Line Conditioners (Vol. D) 

Conductive Elastomers-4525 - See Vol. C 

Conductive Fabrics, Films ~ Tapes - See Fabrics, Conductive (Vol. C) 

Conductive Floor Coatings & Cleaners-1000 - See Vol. C 

Conductive Plastic Materials & Parts-4525 - See Vol. C 

. Conduit, Electrical-OOOO - See Vol. C 

Connectors, Fiber Optic-2475 

Connecting Blocks, Oata-21.00 - See Vol. C 

Connecting Blocks, Modular Telephones-2100 - See Vol. C 

Connector Adapters-2100 - See Vol. C 

Connector Assemblies, IEEE 488-GPIB-2100 - See Vol. C 

Connector Backshells-2100 - See Vol. C 

Connector Blocks, Mother Board-2100 - See Vol. C 

Connector Boxes & Strips, Power Outlet-2500 - See Vol. C 

Connectors, AC Power-2100 - See Vol. C 

Connectors, Antenna - See Connectors, RF, Coaxial & Triaxial (Vol. C) 

Connectors, Audio-2100 - See Vol. C 

Connectors, Back Panel - See Connectors, Wirewrap (Z-3 Level) 
(Vol. C) 

Connectors, Battery-2100 - See Vol. C 

Connectors, Cable-2100 - See Vol. C 

Connectors, Circular, MS/ AN-2100 - See Vol. C 

Connectors, Oata-2100 - See Vol. C 

Connectors, 01N-2100 - See Vol. C 

Connectors, 0 Subminiature-2100 - See Vol. C 

Connectors, Edgeboard - See Connectors, Printed Circuit. Card Edge 
(Vol. C) 

Connectors, Elastomeric-2100 - See Vol. C 

Connectors, Fiber Optic-2475 
ADC Telecommunications, Inc., Minneapolis, MN 55435, 612-835-6800 

....... ............................................. ........ C-1157-1159 
DDK Electronics, Inc., Markham, Ont., CANADA L3R 9T2, 416-470-1346 

.. ..•.. .. .. .. ... .......... ..•..•.. ........ .. ..•.•.. •..•.•.•. C-1337-1345 
DuPont Connector Systems, DuPont Elctrns., Wilmington, DE 19880-0019, 

800-237-2374 ....•......•.•..•.•.....•....•.•....•.•....••....... C-1350 
§ Hirose Electric U.S.A., Inc. (HRS), Div. of Hirose Electric Co. Ltd. (Japan), Simi 

Valley, CA 93065, 805-522-7958 ................................... C-1397 
§ Richard Hirschmann 01 America Inc., Riverdale, NJ 07457, 201-835-5002 

................................................................. C'1398 
§t Interoptics, Purdy Group, Burlingame, CA 94010, 415-347-7727 •.•.••.. B-1217 

§ LEMO U.S.A., Inc .• Santa Rosa, CA 95406,707-578-8811, 800-444-LEMO (5366) 
• ................................................................ C-1427 

Litton Poly-SCientific, Div. of Litton Industries, Blacksburg, VA 24060-3100, 
800-336-5917;703-953-4751 ........................................ B-1218 

LZR ElectroniCS, Inc., Gaithersburg, MD 20879, 301-921-4600 ..•...•... C-1460 
§ MOLEX, Inc., Lisle, IL 60532, 708-969-4550 ......•........•.... ..•.•.•. C-1474 
§ II Stanley Co. INC., Stanley Electric Co. LID., Irvine, CA 92714, 1-800-LED-LCD1 

...... ............................................. ......... B-1196,1198 
§A.C.lntertace Inc., Rancho Santa Margarita, CA 92688 . 714-858-1866 

A E G Corporation, Telefunken Semiconductors Div., Somerville, NJ 08878-1269 
. 201-231-8300 

Air Electro Inc., Van Nuys, CA 91406. 213-873-6400;818-988-4400 
§tAMP, Harrisburg, PA 17105. 717-564-0100;800-522-6752 

Amphenol Corporation, Corporate Headquarters, Wallingford, CT 08492 

§ Amphenol, Bendix Connector Operations, Sidney, NY 13838 
§t AT&T Microelectronics, Allentown, PA 18103 

203-265-8910 
607-563-5011 

. 1-800-372-2447;ln Can.: 
1-800-553-2448 

§AT&T Network Systems,Network Cable Sys. Div., Morristown, NJ 07962 
. .. . .. . .. .. .. . . .. .. . . .. . .. .. .. .. .. .. .. . .. .. . .. .. . .. .. .. .... 1-800-344-0223, Ext 1027 

Braxton Mfg., Watertown, CT 06795..................................... 203-274-6781 
Cabletron Systems, tnc .. Rochester, NH 03867 ... _. . . . . . . . . . . . . . . . . . . . .. 603-332-9400 

# Clifford of Vermont, Inc., Bethel, VT 05032 ............... 802-234-9921 ;800-451-4381 
§tCodenol! Technology Corp., Yonkers, NY 10701 ....... ......... 914-965-6300 
# Component Mfg. Svc., Inc., W. Bridgewater, MA 02379 ... :...... 508-580-0111 
§Cantrol Cable, Inc., Baltimore, MD 21207............................... 301-298-4411 
§CSD Industries, Inc., dba C Enterprises, San Marcos, CA 92069 ........ 619-744-8182; 

800-334-3815;800-423-3345 
§ Daitron, Inc., Tigard, OR 97223 . 503-620-2879 
§ Dynacast Inc., Yorktown Heights, NY 10598 ...... 914-962-6300 
§ Electronic Components & Matis. Div., GTE Products Corp., Warren, PA 16365 

...... 814-723-2000 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 

800-447-5639 
§ Ercona, Patchogue, NY 11772 ................... .................. 516-758-0700 
§ Erni Components, Richmond, VA 23236 . . . . . . . . . . . . . . . . . . 804-794-6367 

Fiberguide Industries inc., Stirling, NJ 07980 .... .................. 908·647-6601 
§tGeneral Cable Co., Fiber OptiCS Div., S. Plainfield, NJ 07080 ... 201-769-3200 

General Fiber OptiCS, Inc., Cedar Grove,. NJ 07009 .. 201-239-3400 
§tGreenwich Instruments USA. Charlotte, NC 28205 ... 704-376-1021 

GTE Fiberoptic Products, Williamspo" PA 17701 ... 717-326-6591 ;1-800-FBR-OPTICS 
GTE SUPPL Y,GTE SUPPLY, DFW Airport, TX 75261 800-433-4837 

§Harting Elektronik, Inc., Hoffman Estates, IL 60195 708-519-7700 
§ Hewlett-Packard Co., Cupertino, CA 95014 ................. . 800-752-0900 

§tHoneywell Microswitch Div., Richardson, TX 75081 214-470-4271 
t Hughes Aircraft Co., Connecting Devices Div.lrvine, CA 92714 .. 714-660-5701 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs iI>-Rentals #-Value Added Reseller 



Connectors, Fiber Optic-2475 (Cont'd) . 
ITT Gannon, Santa Ana, CA 92705-5684 ................................ 714-557-4700 
JAE Electronics Inc., Irvine, CA 92718 .... . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 714-753-2600 

§ KEL Connectors, Inc, KEL Corp., Sunnyvale, CA 94086 ..........•...... 408-720-9044 
KyoceraAmerica, Inc., San Diego, CA 92123 ......... ; .................. 619-576-2766 

t Light Control Systems Inc., M! A COM Inc., Tyngsboro, MA 01879 ....... 508-649-9870 
§Math ~ocs., Westbury, NY 11590 ........•............................ 516-334-6800 
t 3M Private Network Products, 3M, Austin, TX 78769-2963 ....•...•...... 512-984-1800; 

800-745-7459 
§ Methode Electronics, Inc, Chicago, IL 6Q656 ............................ 706-867-9800 

Microdot, Interconnect Systems Division, Montgomeryville, PA 18936 ... 215-699-5373 
Mueller Elec. Co. Cleveland, OH 44114 ............................•.... 216-771-5225 

§ NEC Electronics, Inc., Mountain View, CA 94039 ....................•... 415-960-6000 
t Optelecom, Inc., Gaithersburg, MD 20877 ............................... 301-840-2121 

Oxley Inc., Brantord, CT 06405 ............... c. . . . . . . . . . . . . . . . . . . • . . . . . . 203-486-1033 
t Pasternack Enterprises, Irvine, CA 92713 .........•..................... 714-261-1920 
Radial~ Inc., Stratford, CT 06497 ........................................ 203-366-1030 

§t Radiant Communications Corp., South Plainfield, NJ 07080 ............. 908-757-7444 
§ RMS Company, Connector Division, Minneapolis, MN 55432 ............. 612-786-1520' 

§t Rosenberger-Micro Coax, (Formerly Micro-Coax Components, Inc.), Collegeville, PA 
19426 .................•..•................................ '" . . . . . . . .. 215-489-3700 

Sabritec,lrvine. CA 92714 .............................................. 714-660-1970 
§ Selko Instruments U.SA, Inc. Electronic Components, Torrance, CA 90505 

....................................................................... 213-517-7770 
Sharp Electronics Corp, Microelectronics Grp., camas, WA 98706 ...... 208-634-2500 
SiHronics Ltd.. Dover, MA 02030 ........................................ 617-329-4068 
SMK Electronics Corporation, U.S.A., Placentia, CA 92670 .......••.. ',' .. 714-996-0960 

§ Souriau, Inc., Valencia, CA 91355 ....................................... 805-257-4630 
§t SpecTran Corp., Sturbridge, MA 01566 .................................. 506-347-2261 

Swiss Jewel Company, Philadelphia, PA 19106 .......... 215-925-2867;800-922-0118 
§ TEL TEC, INC., Minneapolis, MN 55425 . . . . . .. . . . . . .. . . . . .. . . . ... .. . . . ... 612-854-9632 

Texas Instruments, Connector System, Attleboro, MA 02703 ............. 508-699-5269; 
508-699-3450 

Thomas & Betts Corporation, Electronics Div., Greenville, SC 29616-2401 
.. ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. 803-676-2900 

Connectors, Filtered, EMI/RFI-Also See Gaskets, Shielding, RF-
2100 - See VoI_ C 

Connectors, Flat Cable (Incl_ Flexible)-2100 - See Vol. C 

Connectors, Fused-2100 - See Vol. C 

Connectors, Heavy Duty, Power-2100 - See Vol. C 

Connectors, Hermetically & Glass Sealed-2l00 - See Vol. C 

Connectors, Hermetically Sealed, Pressurized, or Waterproof-2100 
- See VoI.C 

Connectors, High Density, Multipin-2100 - see Vol. C 

Connectors, High Voltage (1,000 VoHs & Over)-2100 - See Vol. C 

Connectors, IDC (Insulation Displacement Contact)-2100 - See 
Vo/.C 

Connectors, Integrated Circuit - See Sockets, Integrated Circuit 
(Vol. C) 

Connectors, LCD-2100 - See Vol. C 

Connectors, Lead Frame-2100 - See Vot. C 

Connectors, Magnetron-2100 - See Vol. C 

Connectors, Mini-DIN - See Connectors, DIN (Vol. C) 

Connectors, Missile (Umbilicals, Interstage, Post Boost)-
2440 

Connectronics Corp., Toledo, OH 43607, 419-537-0020 .•••..•••••••.•• C·1328 
t Rowe Industries, Inc., Toledo, OH 43612, 419-729-9761 ..•••.••••.••••• Co1513 
t Akien Products Co. Brockton, MA 02403 ............................... 508-583-0150 

Amphenol Corporation, Corporate Headquariers. Wallingford, CT 06492 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 203-265-8910 

§t Amphenol, Bendix Connector Operations, Sidney, NY 13838 ............ 607-563-5011 
# Array Connector Corporation, Miami, FL 33152-1250 .................... 305-591-7530 

Bumdy CorporatiOn, An FCI Company, Norwalk" CT 06852 ............. 203-836-4444 
§t CINCH Cylindrical Division, Labinal Comps. & Systems, Inc .• Minneapolis, MN 55428 

...............................................•..•.................... 612-537-1010 
§ Dille Electronics, Inc., Yankton Div., 'Yankton, SO 57078-0180 ........... 605-665-9301 
t oetoronics Corporation, S. EI Monte, CA 91733 ......................... 816-579-7130 
t Hughes Aircrait Co.. Connecting Devices Div .. Irvine, CA 92714 ......... 714-660-5701 
§ Hugin Industries Inc., Los AHos, CA 94022 .............................. 415-961-2950 

Hypertronics Corp., Hoose \ MA 01749 .................. 506-568-0451;800-225-9228 
t ITT Cannon, Santa Ana, CA 92705-5684 ................................ 714-557-4700 
§ ITT Sealectro, Inc., New Brilian, CT 06051 .............................. 203-223-2700 
tKemlon Products & Development Company, Houston, TX 77021 .... : ... 713-747-5020 

Lectronic Research Labs., Inc .• Camden, NJ 08104 . . . .. . . .. . . . . . . . . . . . .. 609-541-4200 
ODIJ-USA Inc., ODU-KONTAKT GmbH, Camarillo, CA 93012 ........... 805-484-0981 

§ PCD, Peabody, MA 01960 .............................................. 508-532-8800 
t Pyle-National, Inc. LPL Co.. Chicago, IL 60651 ..................... 312-342-6300 x210 
t Sabritec, Irvine, CA 92714 .............................................. 714-660-1970 

§tSouriau, Inc, ValenCia, CA 91355 ....................................... 805-257-4630 
tTranstechnoiogy Electronics, Transtechnology Corporation, Peoria, IL 61615-1584 

.. .. .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . • . . . . . . . . 309-693-3300 
§tViking Electronics, Inc., Chatsworth, CA 91311 .......................... 816-341-4330 

i",z;0~~ n;··t: ••••••••• 1 
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Connectors, Mixed Contact Configuratlons-2100 - See Vol. C 

Connectors, Printed Circuit Board, Programmable-2100 - See 
VoI.C 

Connectors, Piggy Back - See Connectors, Wirewrap (Z-3 Level) 
(Vol. C) 

Connectors, Plug-in, Program Board-2100 - 'See Vol. C 

Connectors, Printed Circuit, Card Edge-2100 - See Vol. C 

Connectors, Printed Circuit (other than Card Edge)-2100 - See 
VoI.C 

Connectors, Rack & Panel-2100 - See Vol. C 

Connectors, RF, Coaxial & Triaxial-2100 - See Vol. C 

Connectors, Solderless-2100 - See Vol. C 

Connectors, Splicing-2100 - See Vol. C 

Connectors, Stripline-2100 - See Vol. C 

Connectors, Surface Mount-2100 - See Vol, C 

Connectors, Telephone, Modular-2100 - See Vol. C 

Connectors, Test-2l00 - See Vol. C 

Connectors, Thermocouple-2100 - See Vol. C 

Connectors, Video-2100 - See Vol. C 

Connectors, Wire - See Wire Nuts (Vol. C) 

Connectors, Wirewrap (Z-3 Level)-2100 - See Vol. C 

Connectors, Zero & Low Insertion Force-2100 - See Vol. C 

Connectors & Terminals, Push~on, Quick Disconnect-2l00 - See 
Vol.C 

Connectors (MIL), Fiber Optic-2440 
t AMP, Harrisburg, PA 17105, 717-564-0100;800-522-6752 . ••••.••••.•••. C>1175 
t BTC Electronic Components, Old Bridge, NJ 08857, 908-679-9300 •• C.1296-1306 
§ AT&T Network Systems.Network Cable Sys. Div., Morristown, NJ 07962 

............................. , . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1-800-344-0223. Ext. 1027 
t 3M Private Network Products, 3M, Austin, TX 78769-2963 ............... 512-984-1800; 

800-745-7459 
§t Optek Technology Inc., Carrollton, TX 75006 ..... . ............ " 214-323-2200 

Texas Instruments, Connector System, Attleboro, MA 02703 . '. . . . . . . .. .. 508-699-5269; 
508-699-3450 

Connectors (Mil), Flat CabJe-2440 
AirBorn, Inc., Addison, TX 75001-0519, 214-931-3200 ••...•..•.•.•.. , •. Co1160 

§t AMP, Harrisburg, PA 17105, 717-564-0100;8()O-522-6752 ..•.••.•...•.•. C·1175 
t BTC ElectroniC Components, Old Bridge, NJ 08857, 908-679-9300 •. Co 1296-1306 

§t CW Industries, Southhampton, PA 18966, 215-355-,7080 
••.•...••••••••..•••.••.•.•.•.•••..••.•.....••. B.1010-1011, Co1332-1333 

LMI Connec;lors Inc., Champlain, NY 12919, 518-298-5360 • •...•.••••••. C.1445 
§t Panduit Corp., Tinley Park, IL 60477-0981, 800-777-3300 .•••.•.•••••.•• C·1482 

Superior Electric, Bristol, CT 06010,203-582-9561 •.•.••.• .•.••••.. . ••• C.1537 
§t Alpha Wire Corp., Elizabeth, NJ 07207-0711 ....... :............ 908-925-8000 

Amphenol Spectra-Strip/lTD, Hamden, CT 06514...... ..... 203-281-3200 
Auga~ Inc., Interconnection Products GrouP. Attleboro, MA 02703 . 508-222-2202 
Autospllce, Inc., San Diego, CA 92121 .......... , ....................... 619-535-0077 
Autoswage Products, SheHon, CT 06484 .. ,.................... 203-929-1401 
Beau Products Div .• Vernnron Corp., Laconia, NH 03247 ................ 603-524-5101 

§ Carrot Components Corporation. Camarillo, CA 93012 ............... ,.. 805-484-0540 
Consolidated Electronic Wire & Cable, Franklin Park, IL 60131-1412 .... 708-455-8830 

# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-286-4477; 
800-447-5639 

§ Fujitsu Component of America, Inc., Subsidiary of Fujitsu Microelectronics. Inc, San Jose, 
CA 95135 .................................................... . . . . . . .. 408-922-9000 

§t 3M-Electronic Products Division, Austin, TX 78769-2963 
........... ' .......... , .. , . . . . . . . . . . . . . . . . . . . . . . . . .. 1-800-225-5373 SIs. & Prod. Info. 

§ Robinson Nugent, Inc., New Albany, IN 47150 .......................... 812-946-0564 
Souriau.lnc., Valencia, CA 91355 ...................................... 805-257-4830 

tStar-Tron Corporation, Providence, RI 02909..... 401-274-5090 
§ Support Systems Inti. Corp., Richmond. CA 94804 ........... 415-234-9090 

TEL TEC, INC., Minneapolis, MN 55425 ........ ' . . . . . .. . . . . . . . . .. . . . . . . .. 612-854-9632 
Texas Instruments, Connector System, Attleboro, MA 02703 ............. 506-699-5269; 

508-699-3450 
§ Thomas & Betts Corporation, Electronics Div., Greenville, SC 29616-2401 

803-676-2900 

Connectors (MIL), Power-2440 
t BTC Elec;lronic Components, Old Bridge, NJ 08857, 908-679-9300 .• C.1296-1306 

Caton Connector Corp., Kingston, MA 02364, 617-585-4315:: C.1311-1312,1315 
§t Panduit Carp., TInley Park, IL 60477-0981, 800-777-3300 •..• .•.•.••••.• C.1802 

Pomona ElectroniCS, Pomona, CA 91766, 714-623-3463 . • . • • . • . • .• C.1493,1495 
§ Superior Electric, Bristol, CT 06010,203-582-9561 •••••.•.•• ••••••••••• C·1537 

U.S. Terminals Inc., CinCinnati, OH 45243, 513-561-8145 •.••.•••.••••• ; C·1563 
t Alden Products Co. Brockton, MA 02403 ....... '. . . . . . . . . . . . . . ... . .. . . .. 506-583-0160 

Amphenol Canada Corporation, An LPL Company, Scarborough, OntariO, CANADA MIB 
2X6 ......................... :, ....................................... 416-291-4401 

§-Productsold through distributors t-Product meets MIL specs cI>-Rentals #-Value Added Reseller EEM1991 



PRODUCT INDEX & DIRECTORY 

§ Anderson Power Products, Div. of High Voftage Engineering, Boston, MA 02135 
................................................... 617-787-5880 

t Bumdy Corporation, An FCI Company, Norwalk" CT 06852 ...... " 203-838-4444 
Cinch Connector Division, Labinal Components & Systems Inc., Elk Grove Village, IL 

60007 .. .. .. .. .. .. .. .. . .. .. .. . .. .. . ... 312-981-6000 
§t CINCH Cylindrical Division, Labinal Camps. & Systems, Inc., Minneapolis, MN 55428 

612-537-1010 
Dale Electronics, Inc., Yankton Div., Yankton, SO 57078-0180 605-665-9301 

tHypertronics Corp., Hudson, MA 01749 508-568-0451;800-225-9228 
§ Ideal Industries, Sycamore, IL 60178 815-895-5181 

§t ITT Cannon, Santa Ana CA 92705-5684. 714-557-4700 
§t 3M-Electronic Products Division, Austin, TX 78769-2963 

.. . .. .. .. .. .. .. .. 1-800-225-5373 Sis. & Prod. Info. 
Mueller Elec. Co., Cleveland, OH 441 t4 . 216-771-5225 
ODU·USA, Inc., ODU-KONTAKT GmbH, Camarillo, CA 93012 .. 805-484-0981 

t Pyle-National, Inc. LPL Co., Chicago. IL 60651 312-342-6300 x210 
Sabritec.lrvine, CA 92714 ......... ......... 714-660-1970 
Souriau. Inc., Valencia CA 91355 805-257-4830 

§ Thomas & BeUs Corporation, Electronics Div., Greenville, SC 29616-2401 
803-676-2900 

§t Wire-Pro, Inc., Salem, NJ 08079 . 609-935-7601 ;609-935-7651 

Connectors (MIL), Printed Circuit-2440 
t AirBorn, Inc., Addison, TX 75001-0519, 214-931-3200 ....•.•.•.•..• ,... C·ll60 

§t AMP, Harrisburg, PA 17105, 717-564-0100;800-522-6752 .•...•......•.• C·1175 
Atlee Inc., North Andover, MA 01845, 508-681-1003 •........•....•.•.. C·1679 
Beau Products Div., Vernilron Corp., Laconia, NH 03247, 603-524-5101 .•.•.• 

C·1294 
tBTC Electronic Components, Old Bridge, NJ 08857, 908-679-9300 .• C·1296-1306 
§ Circuit Assembly Corp., Irvine, CA 92718-2703, 714-855-7887 ..••.•.•.. C·1317 

§t CW Industries, Southhampton, PA 18966, 215-355-7080 
............................................... B.l010-1011, C.1332-1333 

§t Dale Electronics, Inc., Yankton Div., Yankton, SO 57078-0180, 605-665-9301 
.... . . ..•..... . . . ... •.. ...•. .. ...•.. . .. .•......•.•. ... .. ..•..•.•. C·1335 

t DuPont Connector Systems, DuPont Elctrns., Wilmington, DE 19880-0019, 
800-237-2374 .................................................... C·1350 

E.M.S., Div. of Sandberg Industries, Tustin, CA 92680, 714-669-9473 •... C·I682 
Foxconn International, Han Hai, Brea, CA 92621, 714-256-1888 ..•...... C·1373 
Oxley Inc., Branford, CT 06405,203-488-1033 .......... A·1705, B.l025, C'1479 

§t Panduit Corp., Tinley Park, IL 60477-0981, 800-777-3300 """"" C'1482,1802 
§ Sullins Electronics Corp., San Marcos, CA 92069, 619-744-0125 ... C'1534-1535 

§t Texas Instruments, Connector System, Attleboro, MA 02703, 
508-699-5269;508-699-3450 .•.•...••..••......•...•....• C·1150,1551-1555 

tTrompeter ElectroniCS, Inc., Westlake Village, CA 91362-4047, 818-707-2020 
. . ..•... . . . .....••.• •.. . . ..•.•. .. .. ... .. .. . ..•..•. C·1556-1557,1559-1561 

§t Alpha Wire Corp., Elizabeth, NJ 07207-0711 ... 908-925·8000 
Auga~ Inc., Interconnection Products Group, Allieboro. MA 02703 . 508-222-2202 
Autosplice, Inc., San Diego, CA 92121 619-535-0077 
Autoswage Products Shelton, CT 06484 ..... . . " 203-929-1401 

§t Cinch Connector Division, Labinal Components & Systems Inc., Elk Grove Village, IL 
60007.. 312-981-6000 

Components Corp., Denville, NJ 07834 ...... 201-627-0290 
Crane Electronics, Inc., Cincinnati, OH 45212 800-676-7644 

tCTS Corporation, Elkhart, IN 46514 219-293"7511 
t CTS Corporation, Microelectronics business unit., New Hope, MN 55428 

tEBY Company, Philadelphia PA 19124. 
EDA Inc. Div. of Connector, La Habra, CA 90631 . 

612-533-3533 
215-537-4700 
213-697-7151 

# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 . . ... 201-288-4477; 
800-447-5639 

. .. .. 804-794-6367 
508-568-0451 ;800-225-9228 

212-677-1881 
...... , .. 714-557-4700 

§t Erni Components, Richmond, VA 23236 
t Hypertronics Corp., Hudson, MA 01749 

§t IEH Corp., New York, NY 10012 .... 
§t ITT Cannon, Santa Ana, CA 92705-5664 . 
§t 3M-Electronic Products Division, Austin, TX 78769-2963 

. . . .. 1-800-225-5373 Sis. & Prod. Info. 
§t Methode Electronics, Inc., Chicago, IL 60656 . 

t Microdot, Interconnect Systems Division, Montgomeryville, PA 18936 
t Milross Controls, Inc., Southampton, PA 18966 ..... 

Mueller Elec. Co. Cleveland, OH 44114 . 
t PCD, Peabody, MA 01960 ................. .. 
t Pyle-National, Inc. LPL Co., Chicago, IL 60651 .. . 

Siltronics Ltd .. Dever, MA 02030 .. 
Souriau, Inc., Valencia CA 91355 ... ' 

t Star-Tron Corporation, Providence, RI 02909 ..................... . 
TELTEC, INC., Minneapolis, MN 55425 .. . ............ . 

708-867-9600 
215-699-5373 
215-355-0200 
216-771-5225 
508-532-8800 

312-342-6300 x21 0 
617-329-4068 
805-257-4830 
401-274-5090 
612-854-9632 

tTeradyne Connection Sys, Teradyne, Inc, Nashua, NH 03060 ...... . 603-889-5156 
508-699-3800 §tTexas Instrs., Matis. & Controls Grp., Attleboro, MA 02703 .............. . 

§Thomas & Betts Corporation, Electronics Div., Greenville, SC 29616-2401 
803-676-2900 

§tWire-Pro.lnc., Salem, NJ 08079 ................... __ ..... 609-935-7601;609-935-7651 

Connectors (MIL), RF-2440 
ABL Electronics Supply, Inc., Yorktown Hgts., NY 10598, 914-962-2253 ••••.• 

C'1155 
§t AMP, Harrisburg, PA 17105, 717-564-0100;800-522-6752 •••.•.••.•.•••. C·1175 

Concord Electronics Corporation, New York, NY 10012, 1-212-777-6571 •.•••. 
C'1325 

Direct Sound Corporation, New York, NY 10011, 212-691-9050 .•..•.••• C·1349 
Jettron Products Inc., E. Hanover, NJ 07936, 201-887-0571 •.•.•••• C.1404-1405 
Metuchen Capacitors, Inc., Old Bridge, NJ 08857, 908-679-3366 •.• C.1468-1469 

t North Hills ElectroniCS, Glen Cove, NY 11542, 516-671-5700 .•.•••••••.• A.2312 
Rowe Industries, Inc., Toledo, OH 43612, 419-729-9761 .••••.•.••. C.1513-1514 

t Trompeter ElectroniCS, Inc., Westlake Village, CA 91362-4047,818-707-2020 
............... : ............. ,.... •••••••• .•••..••••.•.•.••. C·1556-1561 

fAlpha Products, Inc., Westlake Village, CA 91362 ....................... 816-689-9304 

Contacts (MIL), Assemblies & Holders-2440 

Amphenol Corporation. Corporate Headquarters, Wallingford, CT 06492 
203-265-8910 

§t Amphenol RF Operations, Amphenol Corporation, Danbury, CT 06810 .. 203-743-9272 
§t ANZAC, MI A-COM, Burlington, MA 01803 ..................... 617-273-3333 

t C.E. Precision Assemblies, Inc., Chandler, AZ 85226 ............ 602-940-0740 
§t CINCH Cylindrical Division, Labinal Comps. & Systems, Inc., Minneapolis, MN 55428 

612-537-1010 
§Coax Connection, Yorktown Hgts., NY 10598 914-962-2303;800-431-2103 
tCompac, Holbrook, NY 11741 .......... 516-585-3400 
§ Compar, D.GW. Electronics Corporation, Markham, Ontario, CANADA L3R 4Z4 

Consolidated Electronic Wire & Cable. Franklin Park, IL 60131-1412 .. 
§t Delta Electronics Mfg. Corp., Beverly, MA 01915 

Ei North America, New York, NY 10021 __ __ 
§ Electronic Resources Inc., Sunnyvale, CA 94089 . 

§t ITT Sealectro, Inc., New Britian, CT 06051 
Lectronic Research Labs., Inc., Camden, NJ 08104 . 
Lucas Weinschel, Gaithersburg, MD 20884-6001 ... 

§t MI A-COM Omni Spectra, Inc., Waltham, MA 02254-9101 
Microdot, Interconnect Systems Division, Montgomeryville, PA 18936 
Mueller Elec. Co., Cleveland, OH 44114 .. 

416-475-8500 
708-455-8830 
508-927-1060 
212-517-5622 
408-745-1420 
203-223-2700 
609-541-4200 
301-948-3434 
617-890-4750 
215-699-5373 
216-771-5225 

§t Murata Manufacturing Co .. Ltd., Nagaoka-Kyo-Shi. Kyoto. JAPAN 617 ... 075-951-9111 
t Pasternack Enterprises, Irvine. CA 92713 714-261-1920 
§ Penstock Engineering Labs., Penstock, Inc., Sunnyvale, CA 94086-4018 

§ Pomona Electronics, Pomona, CA 91766 
408-730-0300;800-PENSTOCK 

.... 714-623-3463 
t Pyle-Nalional, Inc. LPL Co., Chicago. IL 60651 
t Sabritec, Irvine. CA 92714 .. 

§t Specialty Connector Co., Franklin, IN 46131 
§ Support Systems Inti. Corp., Richmond, CA 94804 

Texas Instruments, Connector System. Allieboro, MA 02703 . 

312-342-6300 x210 
714-660-1970 

..... 317-738-2800 
415-234-9090 

.. 508-699-5269; 
508-699-3450 

Transtechnology Electronics, T ranstechnology Corporation, Peoria, IL 61615-1584 
309-693-3300 

t Whittaker Corp .. Electronic Resources Div., Simi Valley, CA 93063 805-584-4100 

Consoles, Cabinet - See Benches, Consoles etc. (Vol. C) 

Consoles (MIL), ECCM-2440 
t BTC Electronic Components, Old Bridge, NJ 08857, 908-679-9300 " C·1296-1306 
§AluseU U.SA, Inc., Pleasantville, NY 10570 ...... __ 914-737-0120 
t Amco Engineering, Schiller Pk., IL 60176 __ ." 708-671-6670;800-833-3156 

ELMA Electronic Inc., Fremon~ CA 94538 .' 415-656-3400 
§tMidwest Microwave, Saline, MI48176-9569. 313-429-4773;800-521-4410 

Contact Cleaners - See Cleaners & Solvents (Vol. C), Burnishers, 
Contact (Vol. C) 

Contact Strips, Finger-4525 - See Vo/_ C 

Contactors - See Relays, Power (Vol. B) 

Contactors (MIL)-2440 
t American Aerospace Controls, Farmingdale, NY 11735 . 516-694-5100 

ICC. Inc .. Orange. CA 92665 714-998-8310 
t Jennings, San Jose, CA 95122-2696 . 408-292-4025 

The J. M. Ney Company. Bloomfield, CT 06002 . 203-242-2281 
tPCD, Peabody, MA 01960 ... 508-532-8800 
t Ross Engineering Corp., Campbell. CA 95008 . 408-377-4621 

Trumeter Company, Inc., New York, NY 10001 . 212-564-0666;800-537-2261 

Contacts, Brush-2500 - See Vol. C 

Contacts, Electrical-2500 - See Vol. C 

Contacts (MIL), Assemblies & Holders-2440 
t AMP, Harrisburg, PA 17105, 717-564-0100;800-522-6752 ••••••• _ ..•...• C-1175 

Hiram Jones Electronics, ND. HoIlYWDOd, CA 91605,213-875-0213 
....................................................... Co1388-1389,1392 

Amphenol Corporation, Corporate Headquarters, Wallingford, CT 06492 
.. ........................................ 203-265-8910 

§t Amphenol, Bendix Connector Operations, Sidney, NY 13838 ............ 607-563-5011 
tAmphenol RF Operations, Amphenol Corporation, Danbury, CT 06810 .. 203-743-9272 

Autosplice, Inc., San Diego, CA 92121 .................................. 619-535-0077 
§t CINCH Cylindrical Division, Labinal Comps. & Systems, Inc., Minneapolis, MN 55428 

..................... __ ... .. ...................... 612-537-1010 
§ Compar, D.G.W. Electronics Corporation, Markham, Ontario, CANADA L3R 4Z4 

.......................... 416-475-8500 
t Danmar Ind'l-, Moorpark, CA 93021 .................. 1-805-529-3788,1-800-666-6268 

Delbert Blinn Co., Pomona, CA 91769 ............. 714-629-3900 
Deringer Mfg. Co., Mundelein, IL 60060 ................ 708-566-4100 
.ICC, Inc., Orange, CA 92665 .............. 714-998-8310 
The J. M. Nay Company, Bloomfield, CT 06002 ......... 203-242-2281 
Texas Instruments, Connector System, AUleboro, MA 02703 ... . . 508-699-5269; 

508-699-3450 
United Foam Plastics, Georgetown, MA 01833 ................. . 508-352-2200 

Containers, Shielded (All Types) - See Enclosures, Shielded (Vol. C) 

Containers, Shipping, Metal & Fiberglass - See Enclosures, Shipping, 
Metallic & Nonmetallic (Vol. C) 

Containers, Storage-1400 - See Vol. C 
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Controllers, Graphic uls,Dlav-~450 
Contract Manufacturing & Services-Also See Services: Board 

Assembly; Cable & Harness Assembly; Compo Test & Screen; 
Semiconductor Wafer Fab., Assembly; Mfg. Turnkey-4100 - See 
Vol. D . 

Controllers, card Reader/Punch, Add-in-2000 - See Vol. D 

CQntrollers, Card Reader/Punch, Standalone-2000 - See Vol. D 

Controllers, Energy Conservation-2200 - See Vol. D 

Controllers, Floppy Disk Drive, Add-in-2000 - See Vol. D 

Controllers, Floppy Disk Drive, Standalone-2000 - See Vol. D 

Controllers, Graphic Display~2450 
§ AFE Displays Inc., Charlottesville. VA 22901 ............................ 804-974-7801 

Apollo Display Technologies, Inc, Holtsville. NY 11742 ................. . 516-654-1143 
§ Cirrus Logic, Inc., Fremont, CA 94538 ................................... 415-623-8300 

General Digital Corp., Enfield; CT 06082 ................................ 203-741-7171 
SACO Controls Inc., Montreal,Qc., CANADA H4S 1V9 ................... 514-745-0310 

Controllers, Hard Disk Drive, Add-in-2000 - See Vol. D 

Controllers, Hard Disk Drive, Standalone-2000 - See Vol. D 

Controllers, IEEE 488 (GPIB) Bus-2900 - See Vol. D 

Controllers, Keyboard-5150 
Usar Syste~ Inc., New Yorl<, NY 10012 ............................... 212-226-2042 

Controllers, Magnetic Tape ~rive, Add-in-2000 - See Vol. D 

Controllers, MagnetiC Tape Drive, Standalone-2000 - See Vol. D 

Controllers, Memory Device, Add-in-2000 ,- See Vol. D 

Controllers, Memory Device, Standalone-2000 - See Vol. D 

Controllers, Motion-4900 - See Vol. D 

Controllers, Paper Tape Reader/Punch, Add-in-2000 -See Vol. D 

Controllers, Paper Tape Reader/Punch, Standalone-2000 - See 
Vol. D 

Controllers, Plotter, Add-in-2000 - See Vol. D 

Controllers, Plotter, Standalone-2000 - See Vol. D 

Controllers, Point-of-Sale Peripherals-2000 - See Vol. D 

Controllers, Power-2200 - See Vol. D 

Controllers, Printer, Add-in-2000 - See Vol. D 

Controllers, Printer, Standalone-2000 - See Vol. D 

Controllers, Programmable-2200 - See Vol. D 

Controllers, Protocol, Communications-2000 - See Vol. D 

Controllers, Terminal, Add-in-2000 - See Vol. D 

Controllers, Terminal, Standalone-2000 - See Vol. D 

Controls, Access-2200 - See Vol. D 

Controls, AC Motor Speed, Variable Frequency-2200 - See Vol. D 

Controls, Audio System Consoles-2200 - See Vol. D 

Controls, Capacitance Operated-2200 - See Vol. D 

Controls, Carbon - See Potentiometers (Vol. A), Rheostats (Vol. A) 

Controls, Computer Input, "oystlcks, Mouse Devices, etc.-2000 -
See Vol. D 

Controls, Constant Impedance - See Attenuators (Vol. A) 

Controls, Counting & Sorting-2200 - See Vol. D 

Controls, DC Motor, Programmable-4900 - See Vol. D 

Controls, DC Regenerative-2200 - See Vol. D 

Controls, Density-2200 - See Vol. D 

Controls, Dimension-4100 - See Vol. D 

Controls, Environmental Test Equipment-2550 - See Vol. D 

Controls, Fader-1300'- See Vol. D 

Controls, Fan Speed-2600 - See Vol. C 

Controls, Fluid Conductivity-2200 - See Vol. D 

Controls, Fluid Flow-2200 - See Vol. D 
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Controls, Fluorescent Light Power-2200 - See Vol. D 

Controls, Frequency-2200 - See Vol. D 

Controls, Gas-2200 - See Vol. D 

Controls, Humidity-2200 - See Vol. D 

Controls, Ignitron Firing-2200 ..., See Vol. D 

Controls, Joystick, Mouse Devices, etc. - See Controls, Computer 
Input (Vol. D) 

Controls, Lamp Dimming, Flashing-2200 - See Vol. D 

Controls, Level, Dry Material-2200 - See Vol. D 

Controls, Level, Liquid-2200 - See Vol. D 

Controls, Machine Tool-2200 - See Vol. D 

Controls, Moisture - See Controls, Humidity (Vol. D) 

Controls, Motion, Digital-2200 - See Vol. D 

Controls, Motor, PWM-2200 - See Vol. D 

Controls, Motor Speed-2200 - See Vol. D 

Controls, Oscillator-2200 - See Vol. D 

Controls, Photoelectric-2200 - See Vol. D 

Controls, Positioning-4100 - See Vol. D 

Controls, Pressure-2200 - See Vol. D 

Controls, Proportional-2200 - See Vol. D 

Controls, Proximity-Also See Controls, Capacitance Operated-2200 
- See Vol. D 

Controls, Remote-2200 - See Vol. D 

Controls, Run, Shutdown Command, Start-2200 - See Vol. D 

Controls, SCR-2200 - See Vol. D 

Controls, Sensing/Monitoring-Voltage, Phase, Frequency-2200 -
See Vol. D 

Controls, Servo System-4900 - See Vol. D 

Controls, Stepping Motor-2200 - See Vol. D 

Controls, Temperature-2200 - See Vol. D 

Controls, Timing - See Timers (Vol. D) 

Controls, Torque, Electronic-2200 - See Vol. D 

Controls, Vibrator-2200 - See Vol. D 

Controls, Vonage Regulating - See Regulators & Stabilizers, Voltage 
(Vol. D) 

Controls,. Volume & Tone - See Potentiometers (Vol. A), Rheostats 
(Vol. A) 

Control Systems, Air Traffic-2200 - See Vol. D 

Control Systems, Distributed Numerical-2200 - See Vol. D 

Control Systems, Robotics-4900 - See Vol. D 

Convection Cooling Packages, Semiconductor - See Heat Sinks, 
Semiconductor (Vol. C) 

Converters, AC to DC (Nonrotary) - See Power Supplies, AC Input, 
DC Output (Vol. D) 

Converters, Analog to Digital-2325 - See Vol. D 

Converters, Analog to Pulse-2325 - See Vol. D 

Converters, ASCII to Baudot-2325 - See Vol. D 

Converters,ASCII to BCD-2325 - See Vol. D 

Converters, BCD to ASCII-2325 - See Vol. D 

Converters, Binary to BCD-2325 - .See Vol. D 

Converters, Binary to Decimal-2325 - See Vol. D 

Converters, CRT Display-2000 - See Vol. D 

Converters, DC to DC, for LANs-4000 - See Vol. D 

Converters, DC to DC, Less than 1 W Output-4000 - See Vol. D 
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Converters, DC to DC, 1 to 5 W Output-4000 - See Vol. 0 

Converters, DC to DC,S to 10 W Output-4000 - See Vol. 0 

Converters, DC to DC, 10 ta 15 W Output-4000 - See Vol. D 

Converters, DC to Dc, 15 to 30 W Output-4000 - See Vol. D 

Converters, DC to DC, 30 to 50 W Output-4000 - See Vol. D 

Converters, DC to DC, 50 to 200 W Output-4000 - See Vol. D 

Converters, DC to Dc, 100 to 300 W Output-4000 - See Vol. 0 

Converters, DC to Dc, Greater than 300 W Output-4000 - See 
Vol. 0 

Converters, DC to Sine/Cosine-2325 - See Vol. D 

Converters, DC to Synchro-2325 - See Vol. 0 

Converters, Digital to Analog-2325 - See Vol. D 

Converters, Digital to Paper Tape-2000 - See Vol. D 

Converters, Digital to Resolver-2325 - See Vol. 0 

Converters, Digital to Synchro-2325 - See Vol. D 

Converters, Frequency to Frequency-1900 - See Vol. 0 

Converters, Frequency to Voltage-2325 - See Vol. D 

Converters, Frequency, logarithmic-40SO - See Vol. D 

Converters, Frequency Shift Keying-1900 - See Vol. D 

Converters, Frequency to DC-Also See Power Supplies, AC Input, 
DC Output-4000 - See Vol. D 

Converters, Graphic to Digital-2000 - See Vol. D 

Converters, Multiplying, Analog to Digital & Digital to Analog-2325 
- See Vol. D 

Converters, Paper Tape to MagnetiC Tape-2000 - See Vol. D 

Converters, Phase-40SO - See Vol. D 

Converters, Polar to Rectangular Coordinates-2325 - See 1101. D 

Converters, Power Frequency, Electronic-4050 - See Vol. ,0 

Converters, Power Frequency, Rotary-40SO - See 110/. D 

Converters, Pressure to DC, Pressure to frequency - See 
Transducers, Pressure (Vol. B) 

Converters, Rectangular to Polar-2325 - See Vol. D 

Converters, Resolver to Digital-2325 - See 110/. 0 

Converters, Rotary - See Motor Generator Sets (Vol. D) 

Converters, RS-232/RS-485-2325 - See Vol. 0 

Converters, Serial to Parallel/Parallel to Serial-2325 - See Vol. D 

Converters, Synchro to Digital-2325 - See Vol. D 

Converters, Synchro to linear DC-2325 - See Vol. D 

Converters, Synchro to Sine/Cosine-2325 - See Vol. D 

Converters, Telemetry-1900 - See Vol. D 

Converters, Thermal-5300 
Best Technology Inc., Seattle, WA 98109, 206-382-1300 .• ... ..•.. . . ..•. e'1833 
Ballantine Laboratories, Noise Unlimited Inc., Cedar Knolls, NJ 07927 .. 201-984-1900 
John Fluke Mig. Co., Inc., Everett, Wa 98206, WA 98203 206-347-6100 

Converters, UHF to VHF-1900 - See Vol. D 

Converters, VlF to HF-1900 - See Vol. D 

Converters, Voltage to Frequency-2325 - See Vol. D 

Converters (MIL) DC to DC-2440 
t Abbott Electronics, Los Angeles, CA 90034,213-202·8820 ...... "...... [)·1523 

Abbott Technologies, Inc. Power Supplies Division, Sun Valley, CA 91352, 
818-504-0644,1-800-357-8200,818-841-3630......................... 0'1511 

t Adtech Power Inc., Anaheim', CA 92806,714-634-9211 •......•..•.•.•.. 0'1580 
t Advanced Analog, Intech, Santa Clara, CA 95050, 408-988-2702 ••.••. .. 0'1648 

Applied Power Conversion, Technology DynamiCS, Inc., Bergenfield, NJ 07621, 
201-385-0500 .•...••.•••.••.•.•....••..•.....••..•.•...•.... 0'1588-1591 

t Arnold Magnetics, Camarillo, CA 93012, 805-484-4221 .•.••••...•. 0·1599-1603 
Behlman Electronics, Inc., Ventura, CA 93003, 805-642-0660 ....•...••. 0.2171 

t CEC Electronics Corp., Hauppauge, NY 11788, 516-582-4422 . .. ... 0'1650-1651 
t EMCO High Vonage Co., Sutter Creek, CA 95685, 209-223·3626 ..• 0.1732-1733 

..... }"'
Converters (Mil), Frequency-2440 ~ 

t Interpoint Corporation, Redmond, WA 98073-9705, 206-882-3100 
................................................. 0'1810-1814,1819-1820 

t Modular Oevices, Shirley, NY 11967, 516-345-3100 •...•.•••••.••. 0'1902-1906 
Nova Electric Corp., Technology Dynamics, Inc., Bergenfield, NJ 07652, 

201-385-0500 •...............•......................•.•........... 0'2214 
Pica "Iectronies, Inc., Mt. Vernon, NY 10552, 914-699-5514;800-431-1064 

0'1919 
Polytron Devices, Inc., Paterson, NJ 07544, 201-345-5885 •. ... .. .. ... .. 0'1969 
.spellman High Voltage Elctrns. Corp., Plainview, NY 11803, 516-349-8686 

................................................................. 0'2049 
tT'i·Mag, Inc •• Visalia, CA 93291,209-651-2222 •.................. 0'2110,2113 

ULTRA VOLT. Ronkonkoma, NY 11779, 800-a76-POWER .......•...... 0'2115 
Wilmore Electronics Co •• Inc., Hillsborough, NC 27278, 919-732-9351 

................................................ '" .. . . ... .. 0'2138-2139 
Abbott Technologies. Inc. Transformer Division, Sun Valley, CA 91352 ... 818-504-0644; 

1-800-367-8200;818-841-3630 
t ATC Power Systems. Inc., Nashua, NH 03063.. 603-882-1366 
tCTS 01 Canada, Ltd .. Streetsville, ONTARIO, CAN.l5M 1Y9. 416·826-1141 
tDel Elctrns. Corp., Mt. Vernon, NY 10550. 914-699-2000 
tEG & G Power Systems, Inc., Covina CA 91724 . 818-967-9521 
t Electronic Systems Division, Boeing Defense & Space Grp., Seattle. WA 98'124-2499 

206-657-7474 
t Engineered MagnetiCS. Inc., Rancho Dominguez, CA 90221 213-635-9555 

408-432-8331 
508-532-9913 
516-567-5600 

tFDK America, Inc., Fuji Electrochemical Co., Ltd., San Jose, CA 95134 
t Film Microelectronics Inc., Peabody, MA 01960 . 
t ILC Data Device Corp., Bohemia, NY 11716-2482 ............ . 

Intepro Systems Inc., Billerica MA 01821 ............ . 508-663-7555 
914-EL8-BOOO 
904-244-0043 

Interelectronics Corp., Congers, NY 10920 . 
t Keltec Florida, Inc., Microwave Pro, F!. Walton Bch., FL 32549-2917 .. . 
t Logitek, Inc., Ronkonkoma, NY 11779 ................ .. 516-467-4200 

714-956-9200 t MagneTek Defense Systems, MaqneTek. Inc .. Anaheim, CA 92805 . 
t MIL Electronics, Inc., Nashua, NH 03036 .. 
t Natel Engineering Co., Inc .. Simi Valley, CA 9:1063-3449 

North Hills Electronics, Glen Cove, NY 11542 
t Power Functions Engineerinu, Garland, TX 7504? 

603-882-3200 
805-581-3950 
516-671-5700 
214-278-0996 

t Rantec fv1icrowave & Eiectrorucs, Eseo Electronics, Chatsworth, CA 9·1311 

Ranlec Microwave & Elctrns., Inc., Los 050S, CA 93402 .. 
t 8ierm West Power Systerns, Las Cruces, NM 88001 

Tectrol, Inc., Oownsvjew, Ontario, CANADA M3.-' 3£5 .. 
t Trio Laboratories,lnc., Plainview, NY 11803 

§tVicor Corp., Andover, MA 01810 . 

Converters (Mil), Frequency-2440 

818-885-8223 
805-528-5858 
505-522-8828 
41 6-630-81 08 
516-349-0400 
508-470-2900 

Abbott ElectroniCS, Los Angeles, CA 90034, 213-202-8820 ............. 0.1523 
Abbott Technologies, Inc. Power Supplies Division, Sun Valley, CA 91352, 

818-504-0644,1-800-367-8200,818-341-3630................... ...... 0.1511 
Advance Conversion Devices Co.Unit of Transitor DYes., Inc., Cedar KnoUs, NJ 

07927.201-267-1900 ............................................. 0'2156 
Avionic Instruments. Avenel, NJ 07001, 908-382-7100 .•........•. 0 0 2160,2162 

§ Behlman Electronics, Inc., Ventura, CA 93003, 805-642-0660 ... ....... 0'2174 
t Georslor Corp., Manassas, VA 22110-0070, 800-523-9938 .•.. 0 0 2195,2197-2198 
t Modular Devices, Shirley, NY 11967, 516-345-3100 ............... 0 0 1902-1904 

iIIova Electric Corp .. Technology Dynamics, Inc., Bergenfield, NJ 07652, 
201·385·0500 ..................................................... D'221~ 

Servo Corporation of America, Hicksville, NY 11302-9907, 516-938-9700 
.......................... "............................... ""'1827,0·1077 

t Abacus Controls Inc., Somerville, N~I 08876 .. 908-526-6010 
Abbott Technologies, lnc, lransformer Division, Sun Valiey, CA 91352 ... 818-504-0644; 

AEl Defense Corp., lansdale, PA 19446 . 
§t ANZAC, MI A-COM. Burlington, MA 01803 

t Avtel Oiv., Unltrol1 Inc., Dallas, TX 75233 

1-800-367-8200;818-841-3630 
215-822-2929 
617-273'':;333 
214-340-8600 

t California Microwave, Sunnyvale, CA 94086 408-732-4000 
tCorvus Microwave Inc., Syracuse, NY 13211-2100. 315-437-4400 
tEG & G Ratron, Custom Dlv., Waodstocl\ NY 12498.. 914-679-5201 
tEngineered Magnetics, Inc., Rancho Dominguez, CA 90221 213-635-9555 
·tFerretec Inc., Fremont, CA 94539-7474 415-226-1216 
tlNR Communications, Inc., Hauppauge, NY 11788. 516-273-7111 
tMagneTek Defense Systems, MagneTel<, Inc., Anaheim, CA 92805 714-956-9200 
tMagnum Microwave Corp., Fremont, CA 94538 ......................... 415-657-9898 
tMITEQ Inc., Hauppauge, NY 11788 .................................... 516-436-7400 

MUrata Erie North America, Inc .. Smyrna, GA 30080 . . . . . . . . . . . . .. ...... 404-436-1300 
t NH Research, Incorpdrated Instrumentation Products Division, Irvine, CA 92714 

............ 714-474-3900 
Pacific Power Sou rce Corp., Huntington Bch., CA 92649 " 714-898-2691 ;800-854-2433 

t ST Microwave Corp., SUb. of Signal T echnlg. Corp., Sunnyvale, CA 94086 . 

t Teledyne Microelectronics, Los Angeles, CA 90066 . 
Tele-Tech Corporation, Bozeman, MT 597'15 

t Trio Laboratories, Inc., Plainview, NY 11803 . 
t Unitron Inc .• Dallas, TX 75238 

408-730-6300 
213-822-8229;213-870-9831 

406-586-0291 
516-349-0400 
214-340-8600 

Coolants, Circuit & Component - See Refrigerants, Spray (Vol. C) 

Cooling Equipment - See Air Conditioners (Vol. C), Blowers & Fans 
(Vol. C), Heal Exchangers & Systems (Vol. C) 

Cooling/Heating Modules, Thermoelectric-2600 - See Vol. C 

Cooling Sprays - See Refrigerants, Spray (Vol. C) 

Cords & Tapes, lacing-GOOO - See Vol. C 

Cords, Communication, Control, Microphone, etc. - See Cable, 
Specific Type (Vol. C) 

I • f 
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Countermeasures. (CM) Sets (MIL)-2440 

Cords, Line Be Set, Extension-600D - See Val. C 

Cords, Line (Lamp) - See Cable, Multiconductor (Vol. C) 

Cords, Line, Resistance-6000 - See Vol. C 

Cords, Patch-2l00 - See Val. C 

Cords, Power-6000 - See Vol. C 

Cords, Retractile-6000 - See Vol. C 

Cords, Speaker Extension - See Cable, Audio (Vol. C) 

Cords, Telephone, Modular - See Cable, Telephone (Vol. C) 

Cords, Twin Lead - See Cable, Multiconductor (Vol. C) 

Cords Be Cable, Dial Drive-2400 - See Vol. C 

Cords Be Cord Sets, Telephone-6000 - See Vol. C 

Cords Be Cord Sets, International-6000 - See Vol. C 

Cores, Ceramic-1850 - See Vol. A 

Cores, Magnetic, Ferrite, L, E, etc.-185O - See Vol. A 

Cores, Magnetic, Ferrite, Pot/Cup-185O - See Vol. A 

Cores, Magnetic, Ferrite, Slug-1850 - See Vol. A 

Cores, Magnetic, Ferrite, Toroid-1850 - See Vol. A 

Cores, Magnetic, Ferrite, Yoke Section-1850 - See Vol. A 

Cores, Magnetic, Metal Alloy (Other Than Silicon Be Nickel-Iron)-
1850 - See Vol. A 

Cores, Magnetic, Nickel-Iron, L, EE, F, Be Ring Laminations-1850 -
See Vol. A 

Cores, Magnetic, Nickel-Iron, Toroid-1850 - See Vol. A 

Cores, Magnetic, Powdered Iron, Pot/Cup-1850 - See Vol. A 

Cores, Magnetic, Powdered Iron, Slug-185O - See Vol. A 

Cores, Magnetic, Powdered Iron, Toroid-1850 - See Vol. A 

Cores, Magnetic, Powdered Permalloy, Toroid-1850 - See Vol. A 

cores, Magnetic, Silicon C-1850 - See Vol. A 

Cores, Magnetic, Silicon EI, EE, Be F Laminations-1850 - See Vol. A 

Cores, Magnetic, Silicon, Toroid-1850 - See Vol. A 

Cores, Magnets Be Ferrites-1850 - See Vol. A 

. Corners, Waveguide - See Bends & Twists, Microwave (Vol. A) 

Coulometers - See Timers, Electrolytic Cell (Vol. 0) 

Countermeasures (CM) Sets (MIL)-2440 
§t Aydin Corporation (West), San Jose, CA 95119-1371 ,............. 408-629-1100 

t Corvus Microwave Inc., Syracuse, NY 13211-2100 . . . . . . . . . .. . . . . . . . . . .. 315-437-4400 
tDigital Radio Corp., Redondo Beach, CA 90277 ......................... 213-316-4114 
tGEC-Marconi Electronic Systems Corp., Wayne, NJ 07474-0975.. 201-633-6000 
t Tracor Flight Systems, Inc., Tracor, Inc., A Westmark Co., Santa Ana, CA 92705 

. ....................... . .............. , ......... 714-662-0333 

Counter/Timers-2900 - See Val. D 

Counters, Bidirectional-2200 - See Vol. D 

Counters, Coil Winding-2200 - See Vol. D 

Counters, Decade-2200 - See Vol. D 

Counters, Directional-2200 - See Val. D 

Counters; Electromagnetic-2200 - See Vol. D 

Counters, Event-2200 - See Vol. D 

Counters, Frequency-2900 .;. See Vol. D' 

Counters, Mechanical-2200 - See Vol, D 

Counters, Particle-2900 - See Vol. D 

Counters, Photoelectric-2200 - See Val. D 

Counters, Predetermining - See Counters, Preset (Vol. 0) 

Counters, Preset-2200 - See. Vol. D 

Counters, Printing-2200 - See Val. D 

Counters, Proportional - See Counters, Particle (Vol. 0) 
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Counters, Pulse-2200- See Vol. D 

Counters, Reversible - See Counters, Bidirectional (Vol. 0) 

Counters., Revolution-2200 - See Vol. 0 

Counters, Universal-2900 - See Vol. D 

Couplers, Acoustic-1900 - See Vol. D 

Couplers, Antenna-1200 - See Vol. D 

Couplers, Communications, Acoustic, Telephone-1900 - See 
Vol. D . 

Couplers, Directional-3450 - See. Vo/~ A 

Couplers, Fiber Optic-2475 
AMP, Harrisburg, PA 17105, 717-564-0100;800-522-6752 ..•.•...•.••.•. C.1175 

t Interoptics, Purdy Group, Burlingame, CA 94010, 415-347·77:?7 ••••..•. B01217 
t Utton Poly·Sclentific, Dlv. 01 Litton Industries, Blacksburg, VA 24060·3100, 

800-336·5917;70.3-953·4751 •••.•.• ,................ B01218,122O,1222-1223 
Sharp Electronics Corp., Microelectronics Grp., Camas, WA 98706, 206-834·2500 

.• ,., .................... , .•.••.• , ...... , •• , ... , •.• , .• , •. ,." ••.• B01339 
AOFR, Inc., Richardson, TX 75081 ....................................... 214·644-1394 
Aster Corporation, Milford, MA 01757 .............. _ ... _. __ . .. .. 5()8-478·5995 

§ AT&T Microelectronics. Allentown, PA 18103 ..... , ... , ........ 1·800-372-2447;ln Can.: 
. 1-800-553-2448 

§ AT&T Network Systems,Network Cable Sys. Div, Morristown, NJ 07962 
..................................... , ............ : . . . .. ... 1·800·344-0223, Ext 1027 

BT & 0 Technologies, Wilmington, DE 19803 ........................... 302-479-0300 
§tCodenoll Technology Corp" Yonkers, NY 10701 ........................ 914-965·6300 

§ Computrol:An AEG Co., Ridgefield, CT 06877 ...................... , .... 203-431-2000 
Corning Incorporated, Opta-Electronics Group, Corning, NY 14831 .... ,. 607-974-7914 
Dupont Electra-Optic Products, Dupont Electronics, Research Triangle Park, NC 27709 

..................................................... 1-600-888-LAN1;919-481-51oo 
Fiberguide Industries Inc., Stirling, NJ 07980 ... , .. , .. , ............ " ... , 908-647·6601 
GTE SUPPLY, GTE SUPPLY, DFW Airport, TX 75261 ... , .. ,............ 800-433-4837 
Hewlett·Packard Co., Cupertino, CA 95014., ... , .. , ... , .. , .......... , ... 800-752-0900 

§ 3M Private Network Products, 3M, Austin, TX 78769-2963 ..... , ... ,., ... 512·984-1800; 
600-745-7459 

§ Motorola Semiconductor Prods. Sector, Tempe, I\Z. 85284 , .... ,........ 602-244-6900 
§ NEC Eleclronics, Inc, Mountain View, CA 94039 ........................ 415·960-6000 
tPasternack Enterprises, Irvine, CA 92713 ........ , ...................... 714-261-1920 

Selco Products Co., SEL Sales, Inc, Buena Park, CA 90621 ........ ,.... 714·521-8673 
tYork Technology, Inc., Burbank, CA 91502 ............... 818-955-8927 

Couplers, Microwave-3450 - See Vol. A 

Couplers, Multiset - See Couplers, Antenna (Vol. DJ 

Couplers, Optoelectronic - See Isolators, Optoelectronic (Vol. B) 

Couplers; Rotary-345O - See Vol. A 

Couplers (MIL), Directional-2440 
North Hills ElectroniCS, Glen Cove, NY 11542, 516-671·5700 ••.•.•. A02312-2313 

t Airtron. lilian Industries, Inc" Morris Plains, NJ 07950 ................. 201-539·5500 
§tANZAC, MIA-COM, Burlington, MA 01803 .............................. 617-273·3333 

t Dielectric Communications, General Signal, Raymond, ME 04071 ........ 207-655-4555; 
800-341-9678 

t KDl/Triangle Electronics, Whippany, NJ 07981 ............ _............ 201·667-5700 
§t MIA-COM Control Components Div., MI A-GOM, Merrimack, NH 03054-4343 

., .......... , ...... _ ... , .. , .......... , .. , ......... , ..... ,......... 603-424·4111 
t Mitec Electronics; Pointe Claire, QUEBEC, CANADA H9R 3X3 .......... 514-694-6666 
tPasternack Enterprises, Irvine, CA 92713 .. . ............. 714-261-1920 
t Pro Com Technology Inc, Farmingdale, NY 11735 . . . . . . . 516-293-4443;800-762-3785 
tRLC Electronics, Inc., Mt Kisco, NY 10549. ........... . ..... 914-241-1334 
t Sage Laboratories, Inc., Natick, MA 01760 ........... . . .. . . . . . . .. 508-653-0844 

Telephonics Corporation/PRO Instruments, Huntington, NY 1 t743 
.......... ,..... ................................... . ....... , 516-549-6415/6428 

Tele-Tech Corporation, Bozeman, MT 59715 ................... 406-586-0291 
t TRAK Microwave LId., TRAK Microwave Corp., Dundee, SCOTLAND 002 1 TV 

. . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 44-382-561509 
t Transco Products, Inc., Subsidiary of Datron Systems Inc, Camarillo, CA 93012 

. . . .. . . . . . . . . . . . . . . . . .. ...................... 805-987-8007 
TRM, Inc., Manchester, NH 03103 . . . . . . . . . . . . . . . . . . ...... ' 603-627-6000 

tWerlatone, Inc., Brewster, NY 10509 .................................... 914-279-6187 

Couplings, Quick-disconnect, Liquid or Gas-2500 - See Vol. C 

Couplings, Shaft, Rigid Be Flexible-2400 - See Vol. C 

Covers, Pr{)tective (Incl. Dustcovers)-1400 - See Vol. C 

Crimping Services - See Services, Crimping (Vol. 0) 

Crossbars - See Scanners, Crossbar (Vol. 0) 

Crystal Blanks-2300 - See Vol. A 

Crystals, Frequency Control-2300 - See Vol. A 

Crystals, Microprocessor-2300 - See Vol. A 

Crystals, Piezoelectric-2300 - See Vol. A 

Crystals, Quartz-2300 - See Vol. A 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #,...Value Added Reseller EEM 1991 
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Crystals, Quartz, for Watches-2300 - See Vol. A 

Crystals, Semiconductor(lngots & Wafers)-2300 - See Vol. A' 

Crystals, Surface Mount-2300 - See Vol. A 

Crystals, VIG-2300 _. See Vol. A 

Crystals (MIL)-2440 
Anderson Electronics, Hollidaysburg, PA 166411, 814·695·4428 ....•.... /1-1304 

t Bliley Electric Co., Erie, PA 16506, 814-638-3571 ........•......•. 1\-1313·1315 
t Colorado Crystal Corp., Loveland, CO B0537, 303-66T·3248 ......... . /1'1322 
t CTS Corp., Frequency Controls business unit, (Formerly Knights Div.), Sandwich, 

IL 60548, 815-786-8411 .........•.......•.......•.• A.1318,1330-·1331,133~1 

t Frequency Electronics, Inc., Milchel Field, NY 11553,516-794-4500 A'1368 
t Hy-Q Internalional (USA) Inc., Erlanger, KY 41018, 606-263-5000 ....... 1\·1375 

§t KOS America, Daishinku Corp., Overland Pk., KS 66211. 9'13-491-6825 . 1\-1379 
t McCoy Eleclronics Co., A Sub. of Oak Indu.tries, MI. Holly Springs, PA '17065, 

717-486-3411 ............................... .......... 1\'1381-1383,1386 
Micro Crystal/Division SMH, Arlin9ion Heights, IL 60005, 7tl8-806-i485 

....................................... "................ A·1395-1396,1:198 
Monitor Products Co., Inc., O~eansid", CA 92054, ~19 .. 433-45·IO 

. . . ... .. .. . .... . .... .................................. A·140~-1403, 1405 
§t M-Tron Industries, Yankton, SO 57078,605-665-9321 ... ...... ......• A·140a 

Oscillatek, A Dover Technology Company, Olathe, KS 66062, 913-829-"171"1 
................................. , ..................... A'1426,142e-1429 

t Reeves-Hoffman Div., Dynamics Corporation of America, Carlisle, PA 17013, 
717-243-5929 ............................... . . .. .. . . ..... A·1448 

§i' Atomergic Chemetals Corp., Farmingdale, NY 11735-1718 516-694-9000 
Croven Crystals, Wh~by. ON, CANADA LIN 5S5 . 416-668-3324 

tCTS Corporation, Elkhart, IN 46514 219-~~93-751' 

t EG & G Frequency Products Inc., EG & G Inc., Cincinnati, OH 45232 513-542-5555 
Frequency Control Products, Inc., American Time Products Oi'!., Deer Pk., t"-lY 11729 

§t NEL Frequency Controls, Inc., Burlington, W! 5:31 05 . 
t Piezo Crystal Co., Ca.rlisle, fOP, "17013 
t Piezo Technology Inc., Orlando, FL 32804 
t Q-Tech Corp., Culver City, CA 90232-3510 

Raltron Electronics, Miami, FL 33172 

516-243-5730 
1l-14-763-3[,9 : 
711-249-2151 
407·298-2000 
213-836-7900 
:JOG- :)[13--6(;;~;.:J 

t Savoy Electronics, inc., Fl. Lauderdale, fL 333"10. 305-S6J-1338:S00-358-S400 
t Sentry Manufacturing Company, Chickaslla. OK 73018 

Sokol Crystal Products, Inc., Mineral Poin( WI 53565 _ 
t Valpey-Fisher:Matec Corp, Hopkinlon, NlA 01748 

Cups, Encapsulation-1600 - See Vol. C 

Curren~ Limiters (Mll)-2440 
§ Bussmann:Cooper Industries, St. Louis, MO 63178 .. 

INRESCO, Inc., Manasquan, NJ 08736 
t NVVL Transformers. Bordentown, NJ 08505 . 

Phase Control Electronics, Glendale, NY 11385 . 
Triac Electronic Systems, Inc., Glendale, NY 1 "'1385 

405-22.:'l.-67BO 

608-987-3363 
508-435-6831 

314-394-2877 
908-223-6330 
609-298·7300 
7'! 8-441-427B 
71 fi-441-4759 

Current Sensors-Also See Transducers, Volt, t'ltc."2200 _. See 
Vol.D 

Current Sources-4000 - See Vol. IJ 

Custom Molding Services, Plastics - See Services, Cus\am r"llolding, 
Plastics (Vol. 0) 

Cutters, Diagonal .- See Cutlers, Manual (Vol. C) 

Cutters, Wire, Automatic - See Machines, Wire Measuring & Cutting 
(Vol. D) 

Cutters, Wire, Manual-5400 - See Vol. C 

Dampers, Servo-4900 - See Vol. D 

Dampers, Structural, ChaSSiS, Panel, etc. - See Mounts, Shock & 
Vibration (Vol. C) 

Data Acquisition & Reduction Systems-Also See Modules, Data 
Acquisition-2325 - See Vol. D 

Data Collection Equipment, Hand Held-200ll -- See Vol. D 

Data Collection Equipment, Modular-2000 - See Vol. D 

Data Collection Equipment, Portable-2000 - See Vol. D 

Data Compressors, Digital-2000 - See Vol. D 

Data Display Indicators - See Displays Indicator lights (Vol. 8) 

Data Display Systems - See Displays, CRT (Vol. A), Terminals, Data 
Display (Vol. D) 

Data Links, Fiber Optic-2475 
AMP, Harrisburg, PA 17105, 717-564-0100;800-522-6752 •.............• C'117S 
Amplifier Research, Souderton, PA 18964-9990, 215-723-8181 

....................................................... 0 0 1003,1020-1021 
OOK Electronics, Inc., Markham, Ont., CANADA L3R 9T2, 416-470-1346 

••.••......•....•..••..•.•......•..........•................ C·1337-1345 
t GRIM Corporation, Medford, NJ 08055-0968, 609-267-7950 .•.. ,........ 0'1071 

§t Inleroptics, Purdy Group, Burlingame, CA 94010, 415-347-7727 •....•.. B'1217 

Data Systems (Mll)-2440 

t Litton Poly-Scientific, Div. 01 Lillon Industries, Blacksburg, VA 24060-3100, 
800-336-5917;703·953-4751 .•..•..•••...•.•.•..••...•... 8.1216-1220,1223 

§t Meret Optical Communications, Inc., An Amoco Co., Santa Monica, CA 
90404-4998,2-13-a2S-7496 ........................................ B.1225 

1" Opleleco",. Inc., Gaithersburg, NIl) 2!l8T7, 30'!-84il-21~1 ............... B-1229 
Sharp Electronics Gorp., Microeif~ctroiljcs Grp., Ca!;;~al;, WA 9fo706, 206-834-2500 

........................ " .................... _. 8'-/119,1339 
§ 5.1. Tech, BataVia, Il60510, ,'08-232-8640 ............ ,.... ... B'1231 

Aborn Electronics Inc., San Jose, CA 95131 . 
,l\ster Carpo! ation. Mil'1ord, MA 01757 

§AT&T Microelectronics, Aljen!ovm, PA 13103 

408-436-5444 
508-478-5995 

1-800-372· 2447;ln Can.: 
1--800553 2448 

/J,T8, T Network Systems,Nelwo~k C2lble ~vs Oiv., Morristo-NfI, NJ 07962 
1-800 ·344-0223, Ext 1 027 

,Atlantic Scientific Corpolation, Melbourne, ~l 3290 j 1-800-:;44-4737 
AUg3t Inc., Attleboro, IviA 02703 0'17-222·2202 

§ Canoga-Perkins Corp .. Ch3'iswm1h, CA 91311 818-718-6300 
§ t Cadena Ii Techno!ogy COfp., Yc'nkors, NV 10701 914-965-6300 

§ Comdala Corp., Morlan Grove, II. 60053 708-470-9600 
§ Computrol:An AEG Co .. Hid~8field. CT 06877 . 203-431-2000 

§"tCaoper Industries/Be~den Dill., Rit:hnlond, ~N 47375 .. :1~7~!:183-5200;eOO-BELDEN-1 

Dupont Elt~ctro-OPlic ?rdducts. Dupont I.JeclrOilics, ~-le.sf;c. .. r{;h Triangle Park, !\Ie 27709 
1-AOO-US8-LAN1 ;919-481-51 00 

Dymec Inc .. Winchester, MA 01890 ']17-729-1870 
ETM Electromatic Inc, Newark, CA 94560. 415-797-1100 

§# Fibronics International Inc., Communications Way, HyanniS, IIIIA 02601--1892 
508-778-0700 

j- Force, Inc., Christiansburg, VA 24D73 703-38~~-0462 

i' Foundation Instruments inc., Nopean, 01'-.1, CANADA K2E 7J6 613'226-4000 
Frequency Control Products, Inc., AmericAn Time Products UIV., Deer Pk., NY 11729 

§t Greenwich instruments USA, Chariotte. NC ~!8205 
~j & l.lns~ruments, Surlinqamc CA 911010 
Hewlett-Packr.lrd Co., Cupc::r'<ino, Gl\ O:;O'j 4 
Richard HlrScl-lln9nn 0"1 ,J\meiic8 ~nc., l=iivcrf18i8, hI • ..! OI/~E17 

§ HOlleyweH MicmslJ'Jitc-:rl Oiv., Rir-hmdsQn, T/, 7fj081 
§ ICS Electronics CIJrp_, ;Iilil:;ita:::, C/\ 9~.035-554:) . 

JAE EJectrorlics !nr:: .. Ir\r'jnc, CA 9'2718 
Jaycor, .~:3.:m 
i<:ineticSystems, l1.. SlV.d i 

§t Laser Diode, Inc., Morgan Crucibl':0, Nt:w Riunswick, NJ OtXJOi 
LeCroy Corp .. Chestnut Ridge, NY 10977 . 
Lcntronics, Prism Systems inG., Burnaby, E.C., CANADA -'l5A 1 X7 

"i" Lightwave Communications, fnc., Hidgeiieid, CT 06877 . 
t Manage, Inc., fibre OptiCS Elctms. Sys. Grp., Chicopee MA 01014 
t Math Assocs., Westbury, NY 11590 .. 

3M Private Network ProdllcTs, 3M, }\ustin, TX 7876g-~ge3 

516-243-5730 
704-370-1021 

-4 1 5-34.2-7850 
800· 752-0900 
201-8:15-5002 
214-470-4271 
408-263-0500 
7 \4-753-2600 
G' 9-403-6580 
e 15-838-0005 
201-2,9-7000 
914-425-2000 
604-421-8733 
203-438-3591 
413-592-9123 
516-334-6800 

.. 512-984-1800; 
800-745-7459 

§ Mitsubishi E!ctrn~. Amnnca [nc., E!ctrn. i.Jevio:;e Grp., SUrltlyvale, CA 94036 
408-r3t)-5900 

§ NEG Eiectronics, lnc., Mountain View, CA 9402.9 . ,~ 15-960-6000 
Optivision, Inc .. Davis, C/\ 95616 916-7Gt1-4429;800-562-8t§34 

tOrte! Corp, Alhambra. CA 91803 8"18-281-3636 
§ Phoenix C.onlact Inc., Harrisburg, PI' 171'11 7'i7--944-1300 

§t Rar.!iant Cormnunieations Corp., Soutll Plainfield, r,u 07080 . 908-75l-7444 
Ross r.:nglneering Corp .. Campbeil, Gil 9.5008. 408'37"1-4621 

§Scientific Technologies Inc., OfJiiceJ! Ser.sar Oiv._ Hayward, CA 9·";-544 415-47,-9717 
Signairon A Subsidit'lry 0; MelAor ComrflUn~C3:!lons C0ip., Lox'nglo~-;, :viA 02'J7'3 

617-S~I-1500 

Soltec Corp., San FemDr;dD, CA 913~ ;;-'! 597 
SpecTran Corp., Sturbridge, iV1A 0'1556 

t Teledyne Microelectronics, Los Angeles. CA 90~J66 
§ T8!ernei, Cl·~oiel. inc., Hauppauge, NY 117~8 . 
§ TELTEC, INC., lViinneapolis, !vii\! 55425 . 

2·18-365-0800;80o-423~2344 

508·34].·2261 
2'13-822-8229;213 ·87r~9S3 j 

;-') ~ 6-4:i6-7260 
612-854-9632 

§ Thomas ,fSt. Betts Corporatlo,1, Electronics Div., Gm.sr.vi!l&. SC 2a6~ 6--2401 
303-67&'2900 

§t Weed Fiber O:Jtics Inc., Weed Instrument Co .. College Station, TX 77845 

Zexco, Van Nuys, CA 9'/401 

Oata linl{s, freespace Communications-2475 
§American Laser Systems, Inc., Goleta. CA 93117 
t Aydin Vector Div., Aydin Corp._ Newtown, PA 18940-0328 ........ . 

HDS Inc., Reston, V A 22081 ... 
t ISC Datacom, ISC Defense & Space, Sunnyvale, CA 94089 .. 
t Solid State Electronics Corp., Northridge, CA 91324 

Zexco, Van Nuys, CA 91401 . 

Data Links, Optical-2000 - See Vol. D 

Datlil Loggers-2325 - See Vol. D 

400-693-5397 
.. 818-997-7895 

805-967'0423 
215-968-4271 

. .. 703-620-6200 
408-74/-0300 
818-993-8257 
818-997-7895 

Data Security Devices: Encryptors, Decryptors - See Security 
Systems, Data (Vol. 0) 

Data Switches - See Switches, Data (Vol. D) 

Data Systems {MIL)-2440 
t Hopper Electronics, Phoenix, AZ. 8502'1, 002-1170-3093................. 0'1115 

Litton Poly-SCientific, Div. 01 Litlon Industries, Blacksburg, \I II>. 24060-3100, 
600-336-5917;703-953-4751 ....................................... 3 0 1219 

t Alden Electronics, Inc., Westboro, MA 01581 .... 508-366-8851 
Cyber Sys., Inc., Anaheim, CA 92806........ 714-722-2051;714-634-2800 

t Pacific Electro Dynamics, Inc., Redmond, Wfo, 98073-9745 206-881·1700 
Transmagnetics, Farmingdale, NY 11735 .... . .. 516-293-3100 

Data Translators - See Translators, Data 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Decommutators, PCM-3500 

DCXO - See Oscillators, Digitally Compensated Crystal (Vol. A) 

Decade Boxes, Capacitance-2900 - See Vol. D 

Decade Boxes, Inductance-2900 - See Vol. D 

Decade Boxes, Resistance-2900 - See Vol. D 

Decade Boxes, Resistance, Programmable-2900 - See Val. D 

Decade Boxes, Transformer-2900 - See Vol. D 

Decalcomania-Also See labels, Pressure Sensitive-2400 - See 
Vol. C 

Decapsulation Sel"l(ic.es - See Services, Decapsulation (Vol. D) 

Decoders, Binary To Decimal - See Converters, Binary To Decimal 
(Vol. D) 

Decoders, Digital To Analog - See Converters, Digital To Analog 
(Vol. D) 

Decoders, Pulse-1900 - See Vol. D 

Decoders, Readout - See Drivers & Decoders For Readouts (Vol. B) 

Decoders, Surface Mount-3130 - See Val. A 

Decoders, Telemetry - See Decoders, Tone (Vol. D) 

Decoders, Tone-1900 - See Vol. D 

Decoders, Video-1900 - See Vol. D 

Decommutators, PCM-3500 
t Aydin Corp., Horsham. PA 19044 ......... . 
t Aydin Vector Div., Aydin Corp, New1own, PA 18940-0328 ..... 
tCommunications Sys. Technology, Inc, Hermosa Beach, CA 90254 ..... 
t Digital Radio Corp., Redondo Beach. CA 90277 ... 

Loral Data Systems, Sarasota, FL 34230 ...... . 
t Metraplex Corp., Frederick, MD 21701 ..... . 

Decontaminants - See Cleaners & Solvents (Vol. C) 

Decoys (Mil), Buoy-2440 
§t Aydin Corporillion (West), San Jose, CA 95119-1371 ................. .. 

Decoys (MIl), IR Flare-2440 

215-657-7510 
215-968-4271 
213-374-3849 
213-316-4114 
813-371-0811 
301-662-8000 

408-629-1100 

PRODUCT INDEX & DIRECTORY 

Delay Lines, Surface Mount-2350 - See Vol. A 

Delay Lines, Trimmer-2350 .- See Vol. A 

Delay Lines, Ultrasonic-2350 - See Vol. A 

Delay lines, Video - See Delay Lines, Ultrasonic (Vol. A) 

.Delay lines, Waveguide-23SO - See Vol. A 

Delay lines (Mll)-2440 
t Automatic Coil Corp., A DSG Company, Miami, FL 33147,305·696-6660 

............................................... :............ A'1495-1498 
Bel Fuse, Jersey City, NJ 07302, 201-432-0463 • • • • • • • • . • • • • • • • • • • . • • .• A'1499 
Data Delay Devices, Clifton, NJ 01013·1915, 201·773-2299 

.................................................. A·1532-1533,1547·1548 
t ESC Electronics Corp., Palisades Pk., NJ 07650, 201-947·0400 ••.• A'1558-1571 
t JBM Electronics, Inc., Bedford, NH 03110-6802,603-623-0222 

• ••.•••••.• .................... ......... •••.•..• .• •••.• Ao1572-157S;lS77 
t Kappa Technologies, Il)c., Rahway, NJ 01065, 908-396-9400;1-1100·223-0603 

........... ........................ ••••••. •••.•• .••.•..• .•.. A·1578·1588 
t KR Electronics, Inc., Avenel, NJ 01001, 908-636-1900 ••••••.•••.•••.•• Ao1682 

§t RCD Components, Inc., Manchester, NH 03109, 603·669-0054 •••••••••• A.1595 
t Technitrol, Philadelphia; PA 19134, 215·426·9105 

........... ........................... A'1598-1600,1602-1604,8'1028-1029 
Andersen Laboratories, Bloomfield, CT 06002 . . . . . . . . . . . . . . . . . . . . . . . . . . . 203-286-9090 

t Control Electronics, Neurotech Corp., Farmingdale, NY 11735 . 516-694-0125 
§ Datatronics, Inc., Romoland, CA 92380 ................... : . .. .. .. .. .. ... 714-928-7700 

§t FDK America, Inc., Fuji Electrochemical Co., Ltd., San Jose, CA 95134 .. 408-432-8331 
t Hytek Microsyslems, Inc., Carson City, NV 89706 ....................... 702-683-0820 

Matthey Electronics, Television Equipment Associates, South Salem, NY 10590 
......................................................... 914-783-8893 

t Phonon Corporation, Simsbury, CT 06070 ................ 203-651-0211 
tPolara Engineering Inc., Fullerton, CA 92633 ............................ 714-521-0900 
t Rhombus Industries, Huntington Bch., CA 92649-1595. ................ 714-896-0960 
t Sawtek Inc., Orlando, FL 32860-9501 ............... ................. 407-886-8860 
t ST Microwave Corp., Sub. 01 Signal Technlg. Corp., Sunnyvale, CA 94086 

. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-730-6300 
Tele-Tech Corporation. Bozeman, MT 59715 ................ 406-586-0291 

Demagnetizers-18SO - See Vol. A 

Demodulators-1900 - See Vol. D 

Demodulators, Magnetic-2200 - See Vol. D 

Densitometers-2900 - See Vol. D 

§t Aydin Corporation (West), San Jose, CA 95119-1371 408-629-1100 Deposition Equipment, Vacuum 8. Accessories-Also See 

Decryptors - See Security Systems, Data (Vol. 0) 

Deep Drawn Metal Cases, Enclosures, Stampings - See Cases, 
Equipment, Instrument, Meter (Portable) (Vol. C), Cases Equipment, 
Instrument, Meter (Stationary) (Vol. C), Enclosures, Metal (Vol. C), 
Stampings (Vol. C) 

Degaussers - See Demagnetizers (Vol. C), Coils, Degaussing (Vol. A) 

Degreasers 8. Cleaners, Machine - See Machines, Cleaning & 
Degreasing (Vol. D) 

Degreasing Chemicals - See Cleaners & Solvents (Vol. C) 

Dehydrators-4100 - See Vol. 0 

Delay Generators - See Generators, Timing Digital (Vol. D) 

Delay lines, Aciive-23SO - See Vol. A 

Delay lines, Cable-23SO - See Vol. A 

Delay lines, Digital-23SO -See Vol. A 

Delay lines, Dispersive (Frequency Variable)-2350 - See Vol. A 

Delay lines, Distributed Constant (Fixed)-2350 - See Val. A 

Delay lines, Distributed Constant (Variable)-23SO - See Vol. A 

Delay Lines, Glass 8. Quartz-23SO - See Vol. A 

Delay lines, Liquid-23SO - See Vol. A 

Delay Lines, Lumped Constant (Electrically Variable)-2350 - See 
Vof.A 

Delay lines, Lumped Constant (Fixed)-2350 - See Vol. A 

Delay lines, Lumped Consta'nt (Mechanically Variable)-2350 - See 
Vol. A 

Delay Lines, Magnetostrictive-23SO - See Vol. A 

Delay Lines, Programmable-2350 - See Vol. A 

Delay Lines, SAW - See Surface Acoustic Wave Devices (Vol. A) 

Delay lines, Strip-23SO - See Vol. A 

Evaporation Equipment, Electron Beam-4100 - See Vol. D 

Desiccators - See Dehumidifiers (Vol. C) 

Desks,. Data Terminal - See Benches, Consoles, Tables (Vol. C) 

Desoldering Tools & Equipment - See Soldering Accessories (Vol. C), 
Soldering Equip. (Vol. C), Soldering Guns (Vol. C), etc. 

Detection & Ranging Systems (Mll)-2440 
t Analog Modules, Inc., Longwood, FL 32750 .................... 407-339-4355 
t Honeywell Inc., Aerospace & Defense Grp., Minneapolis, MN 55408 612-870-5186 

§t Kay-Ray/Sensal!, Inc., Mt Prospect. IL 60056 ......................... 708-803-5100 
t M/ A COM Ud., Bedfordshire, ENGLAND LU5 4SX, England. . . 44(582)471200 
§ Namco Controls, An Acme-Cleveland Co., Mentor, OH 44060 ........... 216-946-9900 
tTeledyne Ryan Electronics, San Diego, CA 92123 ... 619-560-6400 

Detection Systems, laser-3700 
Antel Optronics Inc., Burlington, Ontario, CANADA L7M 1 A6 .......... . .. 416-335-5507 
Enec Instruments Inc, Daytona Bch., FL 32120 ......................... 904-253-5328 

§ Namco Controls, An Acme-Cleveland Co., Mentor, OH 44060 ........... 216-946-9900 
Oriel Corp., Stratford, CT 06497'0872 .... .. . .. .. .. .. .. .. .. .. .. .. .. .. . ... 203-377-8282 
Rodann Electronics Mfg. Co, Brea, CA 92621 ............ 714-529-130t;800-366-7010 

§ SC Technology, Inc., Livermore, CA 94550 ........................ , . . . .. 416-373-9230 
t Servo Corporation of America, Hicksville, NY 11802-9907 .............. 516-938-9700 

Spiricon, Inc., Logan, UT 84321 ......................................... 801-753-3729 

Detector Arrays, Infrared-3700 
t Silicon Detector Corp., CamarillO, CA 93012, 805-494-2884 •.•.•..•. B-1342-1343 

Aborn Electronics Inc., San Jose, CA 95131 ...................... 408-436-5444 
Antel Optronics Inc, Burlington, Ontario, CANADA L 7M 1 A6 . . . . . . . . . . . . . 416-335-5507 
Dalsa Inc., Waterloo, anI., CANADA N2V 2E9 . ......................... 519-886-6000 

t EG & G Judson, Montgomeryville, PA 18936 . . . . . . . . . . . .. . . . . . . . . 215-368-6900 
Ettec Instruments Inc., Daytona Bch .• FL 32120 ......................... 904-253-5328 

§t Germanium Power Devices, Andover, MA 01810-3065 .... .. .. . .. .. .. ... 506-475-5982 
§ Marl<tech International Corp, Latham, NY 12110 ................. , ...... 518-786-6591 

§t Optek Technology Inc., Carrollton, TX 75006 ........ . . . . . . . . . . . . . . . 214-323-2200 
Oriel Corp., Stratford, CT 06497-0872 ...................... . . . .. . . . . . . .. 203-377-8282 
Ortel Corp, Alhambra, CA 91803 ........................................ 818-281-3636 
Se",o Corporation of America, Hicksville, NY 11802-9907 .............. 516-938-9700 

§ Sharp Electronics Corp, Microelectronics Grp., Camas, WA 98706 ...... 206-834-2500 
t Silicon Sensors, Dodgeville, WI 53533 .................................. 608-935-2707 

Spiricon, Inc., Logan, UT 84321 ......................................... 801-753-3729 
Swan Associates, New Haven, CT 06534 ............................... 203-387-3917 

tTeledyne Microelectronics, Los Angeles, CA 90066 ...... 213-822-8229;213-870-9831 
tTexas OptoelectroniCs, Inc., Garland, TX 75042' ......................... 214-487-0085 

Detectors, Air Flow-2900 - See Vol. D 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



Detectors, RF-2900 - See Vol. 0 

Detectors, Bar Code - See Readers, Bar Code (Vol. D) 

Detectors, Coaxial-2900 - See Vol. 0 

Detectors, Corona - See Testers, Corona (Vol. D) 

Detectors, Crystal-2300 - See Vol. A 

Detectors, Fiber Optic-Also See Diodes, PIN-2475 
t Centronic, Inc., The Morgan Crucible Company, Spec. Matis. & Tech Division, 

Newbury Park, CA 91320-1702, 805-499-5902 .. . . . . .. ... . . ......•... 8'1322 
Sharp Electronics Corp., Microelectronics Grp., Camas, WA 98706, 206-834-2500 

........................... ................................. 8.1119,1339 
t Silicon Detector Corp., Camarillo, CA 93012, 805-484-2884 ... '" .. 8'1342-1343 
§ II Stanley Co. INC., Stanley Electric Co. LTD., Irvine, CA 92714, 1-BOO-LEO-LCD1 

§AC·I~;~ri~~~·I~~:. 'R~~~h~'S~~;; M~;g;ri'I~' CA 9~688"""""""" 7~:~~~::~~~: 
Antel Optronics Inc., Burlington, Ontario. CANADA L7M 1 A6 . . . . . . . . . .. . 416-335-5507 

§ Aromat Corp., Matsushita Electrical Works Ltd., New Providence, NJ 07974 
908-464-3550 

§ Banner Engineering Corp., Minneapolis, MN 55441 612-544-3164 
BT & 0 Technologies. Wilmington. DE 19803 ...................... 302-479-0300 

t Computer Optical Products, Inc., SUb. of Hathaway Corp., Chatsworth, CA 91311-6910 
818-882-0424 

§ Efector. Inc .. Exton. PA 19341 . 215-524-2000;800-441-8246 
t EG & G Judson. Montgomeryville, PA 18936 ...... . ... .. ...... .. 215-368-6900 

EG&G Optoelectronics. EG&G Canada Ltd .. Vaudreuil, Quebec. CANADA J7V 8P7 

§ EXFO E.G. E~~i~~~~i~~. Q~~b~c City.' Q~~b~~.· CANADA' GIN 3-(2 :. 
Fiberguide Industries Inc., Stirling, NJ 07980 .. 
Fiberoptic Systems, Inc .. Simi Valley, CA 93063 . 
General Fiber Optics, Inc., Cedar Grove, NJ 07009 . 

§t Germanium Power Devices, Andover, MA 01810-3065. 
§ Hewlett-Packard Co .. Cupertino, CA 95014 . . . . . ............ . 
§ Laser Diode, Inc., Morgan Crucible, New Brunswick. NJ 08901 
§ Micro Switch. A Honeywell Div .. Freeport. IL 61 032 . 

§t Motorola Semiconductor Prods. Sector. Tempe, AZ 85284 .. 
§ NEG Electronics, Inc., Mountain View, CA 94039 . 

§t Optek Technology Inc., Carrollton, TX 75006 . 
Opto Technology. Inc .. Wheeling, IL 60090 . 
Oriel Corp., Stratford. CT 06497-0872 . 

tOrtel Corp .• Alhambra, CA 91803 .................................... .. 
§ Scientific Technologies Inc., Optical Sensor Div., Hayward. CA 94544 

Siemens Components, Inc., Special Products Div., Iselin, NJ 08830 .. 
t Silicon Sensors, Dodgeville, WI 53533 

Spiricon. Inc .. .Logan. UT 84321 
Swan Associates, New Haven, CT 06534 

t Texas OptoelectroniCS, Inc., Garland, TX 75042 
Welch Allyn, Inc .. Data Collection Div., Skaneateles Falls, NY 13153-0187 

Detectors, Flaw & Defect-2900 - See Vol. 0 

Detectors, GaAs-3450 - See Vol. A 

Detectors, Gas-2900 - See Vol. D 

Detectors, Ground Fault-4300 

514-424-3300 
418-683-0211 
908-647-6601 
805-583-2088 
201-239-3400 
508-475-5982 
800-752-0900 
201-249-7000 
815-235-6600 
602-244-6900 
41 5-960-6000 
214-323-2200 
708-537-4277 
203-377-8282 
818-281-3636 
415-471-9717 
201-321-3400 
608-935-2707 
801-753-3729 
203-387-3917 
214-487-0085 

315-685-8945 

Associated Research, Inc., Lake Bluff, IL 60044, 708-295-3312 ... " . . . .. D'1220 
§ CR MagnetiCS, Inc. (Formerly Current Ring Co., Inc.), Fenton, MO 63026, 

314-343-8518 .................................................... A'2194 
Kikusui International Corp., Torrance, CA 90503, 213-371-4662;800-545-8784 

. . ... . ...... .. ...... ...... .. ....... . .. .. .. . . . . . .. . . .. . .. . . . . . .... 0'1278 
§t Qualitec Technologies, Inc., Fremont, CA 94538, 415-498-1046 .......•. 0'1313 

§ ROD-L Electronics, Inc., Menlo Park, CA 94025, 415-322-0711;1-800-548-6305 
............................................................ 0'1316·1317 

Shalltroni. Corp., Selma, NC 27576,919-965-6346..................... 001325 
§AEMC Corporation. Boston. MA 02111 . 617-451-0227;800-343-1391 
§Brim Electronics, Fair Lawn. NJ 07410. 201-798-2886 
§ Contact East, N. Andover. MA 01845 .. ...... ........ 508-682-2000 
§ Eagle Electric Mfg. Co. Inc .. Long Island City. NY 11101 718-937-8000 

U.S. Elco Inc .. Santa Clara, CA 95054 . . ....... 1-800-888-ELCO 
§ Ericson Manufacluring Co., Willoughby, OH 44094 .. ................. 216-951-8000 
§ GreenLee Textron Inc.:Subsidiary of Textron Inc., Rockford. IL 61109 815-397-7070 

3M Dynatel Systems Division, Austin, TX 78769-2963 ... 512-984-3412;800-426-8688 
§ Pass & Seymour/Legrand. Pass & Seymour/Inc .. Syracuse, NY 13221 

§ Phoenix Contact Inc .. Harrisburg. PA 17111 ................... . 
§ Potter & Brumfield. A Siemens Co., Princeton. IN 47671-0001 ...... . 
§ Reliance Electric Co., Marketing Info Center. Cleveland. OH 44117 . 
§ Square D Co .. Palatine. IL 60067 . 

315-468-6211 
717-944-1300 
812-386-1 000 
800-245-4501 
708-397-2600 

§ Sunshine Instruments, Philadelphia, PA 19115 . 215-673-5600;800-343-1199 
Trinetics Inc, Mishawaka, IN 46545-4899 . 
Weber U.S .. Inc .. Weber AG. Malvern. PA 19355 . 

Detectors, Impedance - See Meters, Impedance (Vol. D) 

Detectors, Infrared-3700 -

219-259-8535 
215-651-0770 

t Centronic, Inc., The MQrgan Crucible Company, Spec. Matis. & Tech Division, 
Newbury Park, CA 91320-1702, 805-499-5902 .. . . . .... .. . . . ... . .. ... 8'1322 

Lite-On Inc., Milpitas, CA 95035, 408-946-4873 ....... _............ . .... 8-1092 
t Silicon Detector Corp., Camarillo, CA 93012, 805-484-2884 . . ...... 8'1342-1343 
§A E G Corporation. Somerville, NJ 08876-1269 ........................ 908-231-8491 

Process & Analytical Instruments Div., Ametek, Inc., Pittsburgh, PA 15238 
412-828-9040 

Detectors, Infrared-3700 
Antel Optronics Inc .. Burlington, Ontario. CANADAL 7M 1 AS .... . . . . . . . .. 416-335-5507 

§ Aromat Corp., Matsushita Electrical Works Ltd .. New Providence, NJ 07974 
908-464-3550 

t Astra International Corp., League City. TX 77573 . . . 713-332-2484 
§ Banner Engineering Corp .. Minneapolis. MN 55441 .......... .. 612-544-3164 
t Barnes Engineering Div., EDO Corporation. Shelton. CT 06484 . 203-926-1777 

BT & 0 Technologies. Wilmington, DE 19803 . 302-479-0300 
Burleigh Instruments. Fishers. NY 14453.... 716-924-9355 

§Capintec Instruments. Ramsey, NJ 07446.. 201-825-9500 
t Computer Optical Products. Inc .. SUb. of Hathaway Corp .. Chatsworth. CA 91311-6910 

81 8-882-0424 
§ Contact East, N. Andover. MA 01845 .. 508-682-2000 
§ Data Instruments. Inc .. Acton. MA 01720 . 508-264-9550 
§ Dexter Research Ctr .. Inc .• Dexter. MI48130 313-426-3921 

Dolan-Jenner Inds., Woburn. MA 01801 . 617-935-7444 
Ealing Electro-Optics, Holliston. MA 01746 . 508-429-8370;1-800-343-4912 
EG&G Gamma Scienttfic. Div. of EG&G Inc .. San Diego. CA 92123 619-279-8034 

t EG & G Judson, Montgomeryville. PA 18936 . 215-368-6900 
ElectroPhysics Corp., Nutley. NJ 07110 . 201-667-0170 
Eltec Instruments Inc., Daytona Bch .. FL 32120 .... 904-253-5328 

§tGermanium Power Devices. Andover, MA 01810-3065 . ...... ...... 508-475-5982 
Hamamatsu Photonics K.K., Hamamatsu City, Shizuoka PI ef, JAPAN. 0534-52-2141 
HEI, Inc .. Hybrid Electronics Div .. Victoria, MN 55386 . 612-443-2500 
HEI. Inc., Optoelectronics Div .. Victoria, MN 55386.. 612-443-2500 
Hewlett-Packard Co., Cupertino. CA 95014 .. . . . . . . . . .. . . .... . .... 800-752-0900 

t Honeywell Inc .. Aerospace & Defense Grp .. Minneapolis. MN 55408 612-870-5186 
§t Honeywell Microswitch Div .. Richardson. TX 75081 214-470-4271 

Hy-Cal Engineering. EI Monte. CA 91731 818-444-4000 
t Infrared Industries, Inc .. Orlando, FL 32826 . 407-282-7700 
§ ING. F. P. KOGL. Steyregg. AUSTRIA . ..... 732-640-591-0 
§Marktech International Corp .. Latham, NY 12110 .... 518-786-6591 
§ Micro Switch, A Honeywell Div .. Freeport, IL 61032 . . 815-235-6600 

§t Mil"on Instr .. Wyckoff. NJ 07481 .... .. .... . 201-891-7330 
§ Motorola Semiconductor Prods. Sector, Tempe. AZ 85284 . 602-244-6900 
§ NEC Electronics. Inc .. Mountain View. CA 94039 . 415-960-6000 

§t Optek Technology Inc .. Carrollton. TX 75006 . 214-323-2200 
t Optoelectronics/Textron. Petaluma, CA 94975-0039 . 707-763-5900 

Opto Technology, Inc .. Wheeling, IL 60090 .. 708-537-4277 
Oriel Corp .. Stratford. CT 06497-08/2 203-377-8282 
Ortel Corp., Alhambra. CA 91803 818-281-3636 
Peter Parts & Assocs .. Webster. NY 14580..... ................... 716-265-2540 

t Raytheon Co .. Microwave & Power Tube Div .. Waltham. MA 02254 617-899-8400 
Rodann Electronics Mfg. Co .. Brea, CA 92621 . .. ..... 714-529-1301;800-366-7010 

§# Milton Roy Co., Environmental. Orange. CA 92665-4134 714-974-5560 
tScientech.lnc .. Boulder, CO 80303 ................... 303-444-1361;800-525-0522 
§Scienlific Technologies Inc .. Optical Sensor Div .. Hayward. CA 94544 415-471-9717 
t Servo Corporation of America, Hicksville. NY 11802-9907 516-938-9700 

Servomex Company, Norwood. MA 02062 . .. . ... ....... 617-769-7710 
§ Sharp Electronics Corp .. Microelectronics Grp .. Camas. WA 98706 206-834-2500 

Shokai Far East lid., Peekskill. NY 10566 .......................... 914-736-3500 
§ Siemens Components, Inc., Optoelectronics Division, Cupertino, CA 95014 

Siemens Components, Inc., Special Products "Div., Iseiin, NJ 0883() 
t Silicon Sensors. Dodgeville. WI 53533 

Spiricon. Inc., Logan. UT 84321 
Swan Associates, New Haven, CT 06534 .. 

tTexas Optoelectronics, Inc., Garland, TX 75042 
tThermometrics, Inc., Edison, NJ 08817-4695 ..... . 
§ Thorn EMI Electron Tubes Inc .. Fairfield. NJ 07006 . 
§ Victory Engineering Corp .. Springlield. NJ 07081 

Detectors, leak-2900 - See Vol. D 

408-257-7910 
201-321-3400 
608-935-2707 
80'1-753-3729 
203-387-3917 
214-487-0085 
908-287-2870 
201-575-5586 
201-379-5900 

Detectors, light IntenSity - See Meters, Light, Nonphotographic 
(Vol. D) 

Detectors, MagnetiC - See Meters, Gauss (Vol. D) 

Detectors, Metal, Handheld-4100 - See Vol. 0 

Detectors, Metal" Walk Through-4100 - See Vo/_ 0 

Detectors, Microwave-3450 - See Vol. A 

Detectors, Null - See Indicators, Null (Vol. D) 

Detectors, Phase Sensitive-2900 - See Vo/_ D 

Detectors, Photovoltaic - See Cells, Photovoltaic (Vol. B) 

Detectors, RF-2900 - See Vol. 0 

Detectors, Radiation-2900 - See Vol. 0 

Detectors, Resistance Temperature (RTDs) - See Thermometers, 
Resistance (Vol. D) 

Detectors, Standing Wave-2900 - See Vol_ 0 

Detectors, Tone-1900 - See Vol_ 0 

Detectors, Ultraviolet-2900 - See VOI_ 0 

Detectors, Vacuum-4100 - See Vol_ 0 

Detectors,Vibration - See Transducers, Vibration (Vol. B) 

Detectors, Video-2900 - See Vol. 0 

EEM 1991 §-Product sold through distributDrs t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Detectors (MIL), IR-2440 

Detectors, Voltage-2900 -·See Vol. D 

Detectors (MIL), IR-2440 
t Silicon Detector Corp., Camarillo, CA 93012, 805-484-2884 •••••• ,. e.1342-1343 
t Alan InduStries In.o .• Columbus, IN 47202 ................. :............... 812-372-8869 

Ealing Eleclro-Opti.os, HOlliston, MA 01746 ............. 508-429-8370;1-8()Q.343-4912 
tEG & G Judson, Montgomeryville, PA 18936 ............................ 215-368-6900 
§ Everest Inters.cience, Inc., Fullerton, CA 92634-3640 ... '.' . . . . . . • . . . . . . . . 800-422-4342 
t Honeywell Inc., Aerospa.ce & Defense Grp., Minneapolis, MN 55406 ..... 612-87(}'5186 

§tLaser Precision Corp., LIIi.oa, NY 13502 ....... , ......................... '315-797-4449 
Spiricon,ln.o, logal\ UT 64321 ......................................... 801-753-3729 
Texas Instrs., Information Te.chnlg. Grp, Dallas, TX 75380-9063 ....... 1-80(}.527-3500· 

Detectors (MIL), Radar-2440 
§t Aydin Corporation (West), San Jose, CA 95119-1371 ................... 408-629-1100 

t General Instrumen~ Govt Systems, Hi.oksville, NY 11802-0709 ......... 516-933-3000 
tHoneywell In.o, Aerospa.ce & Defense Grp., Minneapolis, MN 55408. 612-870-5186 
t MIA COM Ltd" Bedfordshire, ENGLAND LU5 4SX, England. . .. . . . ... .. 44(582)471200 

DIACs-4800 - See Vol. A 

Dials, Instrument, Metal, PlastiC, etc.-2400 - See Vol. C 

Dials, Turns Counting-2400 - See Vol. C 

Dielectric Heating Equipment-4100 - See Vol. D 

Dielectrics - See Films (Vol. C), Insulation Materials (Vol. C) 

Differentials, Mechanical - See Gears & Gear Mechanisms (Vol. B) 

Digital Panel Meters - See Meiers, Panel (Digital) (Vol. D) 

Digital Tape Recorders - See Recorders, Computer Data (Vol. D) 

Digitizers, Audio (Sonic)-2000 - See Vol. D 

Digitizers, Videq-2000 - See Vol. D 

Digitizers, Pencil Follower {Incl. Coordinate & Graphic)-2000 - See 
Vol. D 

Digitizers, Transient & Waveform-2900 - See Vol. D 

DimmerS, Light - See Controls, Lamp Dimming, Flashing (Vol. D) 

Diode Arrays (Incl. Photo)-3700 
American Microsemiconductor, Inc., Madison, NJ 07940, 201-377·9566 .. A·2083 
Dialight Corporation, Manasquan, NJ 08736, 908-223·9400 •••••.•••.•.• e·1145 

§ EG " G Vactec, St Louis, MO 63132, 314-423-4900 •••.• ••.•••••••••••. 801319 
§t Optek Technology Inc., CarroiRon, TX 75006, 214·323·2200 •...••...•.• B.1333 

§ Philips ECG, North American Philips Co., Williamsport, PA 17701, 717-323-4691 
................................................................. A·2l18 

§ Rohm Corporation, Rohm Electronics Division, Antioch, TN 37013, 615-641-2020 
..................................................... : ... A.2120, e.1183 

Shokai Far East Ltd., Peekskill, NY 10566, 914·736-3500 ••••••.••••••.• B·1187 
t Silicon Detector Corp., CamarillO, CA 93012, 805-484-2884 ••••.•.. B·1342-1343 

Silonex Inc., Plattsburgh, NY 12901, 518-561-3160 .................... e.1345 
§ A E G Corporation, Somerville, NJ 08876-1269 ................... 908-231-6491 
§ Allegro MicroSystems, Inc .• formerly Sprague Semiconductor Grp., Wor.cester, MA 01605 

....................................................................... 508-795-1300 
§t Allen Co., In.o., Robert G., N. Hollywood, CA 91605 ....... 818-765-8300; 800-999-3711 
t AS.!. Mi.orosystems, Inc., (Formerly Andrich Systems, Inc.), Bohemia, NY 11716 

.. . .. .. .. .. .. .. .. .. . .. .. .. .. .. . . . .. .. . . .. .. .. . .. .. .. . .. .. .. .. .... 516-589-5656 
t Assembly Spe.cialists, Chelmsford, MA 01824 ...... . . . . . . . . . . . . . . . . . . . .. 508-2S(}'5900 
t Basi.o Electroni.cs, Inc., Stanton, CA 90680 ......... .................... 714-530-2400 

Dale Electroni.cs, Inc., Norfolk Div, Norfolk, NE 68701-2242 ... 402-371-0080 
Dalsa Inc., Waterloo, Ont •. CANADA N2V 2E9 ........................... 519-886-6000 

t·Dioni.cs, Westbury, NY 11590 ............................................ 516-997-7474 
t EG & G Judson, Montgomeryville, PA 18936 . . . . . . . . . . . . . . . . . . . . . . . . . . . 215-368-6900 

EG&G Optoele.ctroni.cs, EG&G Canada Ltd, Vaudreuil. Quebec, CANADA J7V 8P7 
.. . . . . . . . . . . .. .• . . .. . . . . . . . . . .. . . . .. .. . . . .. . . . . .. . . . . . . . . . . . .. . . . . . . . .. 514-424-3300 

EG&G Reticon, Div. of EG&G, Sunnyvale, CA 94086-4197 .............. 408-738-4266 
Electronic Devices, Inc., Yonkers, NY 10710 ............................ 914-965-4400 
ELMA Electronic Inc. Fremom CA 94538 ............................... 415-656-3400 
Hamamatsu Photonics KK., Hamamatsu City, Shizuoka Pre!, JAPAN.... 0534-52-2141 
HEI, Inc., Hybrid Ele.ctronics Div., Victoria, MN 55386 .................... 612-443-2500 
HEI, Inc., OptoelectroniCS Div, Victoria, MN 55386 ............. ,. . • . . . . .. 612-443-2500 

§ Hewlett-Pa.ckard Co., Cupertino. CA 95014 . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. 80(}. 752-0900 
§t Honeywell MicroswHch Div., Richardson, TX 75081 ..................... 214-47(}'4271 

t International Sensor Systems, Inc., Aurora, NE 66818 ................... 402-694-6111 
ISL Products Int'i, Ltd., Syosse~ NY 11791-6093 ........................ 516-937-3475 
K & M Electroni.os, W. Springfield, MA 01069 ............................ 413-781-1350 

t Ledtronics. Inc, Torrance, CA 90505 .................................... 213-549-9995 
§ Lite-On Inc., Milpitas, CA 95035 ......................................... 408-946-4873 

Marktech International Corp., Latham, NY 12110 ........................ 518-786-6591 
tMicrosemi Corp, Santa Ana, CA 92704 ................................. 714-979-8220 

§t Mi.orosemi Corp. - Scottsdale, Microsemi Corporation. Scottsdale, 1>2. 85252 
. . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . .. .. . . . . .. 602-941-6300 

NEC Electroni.os, Int., Mountain View, CA 9!1039 ........................ 415-960-6000 
t Opto Diode Corp., Newbury Park, CA 91320 ............................ 805-499-0335 
tOptoelectronics/Texlron, Petaluma, CA.94975-0039 .................... 707-763-5900 

Opto Te.chnology, Inc., Wheeling, IL 60090 ............................... 708-537-4277 
Oriel Corp, Stratford, CT 06497-0872 ................................... 203-377-8282 

§Phoenix Conta.ctln.o., Harrisburg. PA 17111 .... :........................ 717-944-1300 
§ Pioneer Components. Brooklyn, NY 11234 . .. .. .. .. .. .. .. .. . .. .. .. .... .. . 718-444-3880 
§SC Technology, Inc., LiverlT\Ore, CA 94550 .............................. 415-373-9230 
§ Semtech. Newbury Park, CA 91320 ..................... : .... : .. . . . . . . ... 805-496-2111 

PRODUCT INDEX & DIRECTORY 

§ Siemens Components, Inc., Optoelectronl<:s Division, Cupertino, CA 95014 
...................................... : ................................ 408-257-7910 

Siemens Components, Inc., Special Products Div, lselil\ NJ 08830 ...... 201-321-3400 
tSolid State Devices, La Mirada, CA 90638 .............................. 213-921-9660 

§t Solitron Devices, Inc, Semiconductor Group, Riviera Bea.ch. FL 33404-9978 
. .. . . . . .. . . . ... .. . . . . . . . ... . .. . .. .. . .. . . . . . . . . . . . .. ... .. 407-848-4311 ;800-886-8763 

Spiricon, Inc, Logan, UT 64321 ......................................... 801-753·3729 
tTexas Optoelectronics, Inc., G<vland, TX 75042 ......................... 214-487-0085 
tVoltage Multipliers, Inc., Visalia, CA 93291 .............................. 209-651-1402 

Diodes, Avalanche-4800 - See. Vol. A 

Diodes, Backward-4800 - See Vol. A 

Diodes, Breakdown - See Diodes, Avalanche (Vol. A) 

Diodes, Chip, Unpackaged-4800 - See Vol. A 

Diodes, Electroluminescent (Radiating)-4800 - See Vol. A 

Diodes, Frequency Multiplier-4800 - See Vol. A 

Diodes, Germanium-4800 - See Vol. A 

Diodes, Gunn-4800 - See Vol. A 

Diodes, High Voltage (1,000 Volts & Over)-4800 - See Vol. A 

Diodes, Hot Carrier-4800 - See Vol. A 

Diodes, Impatt-4800 - See Vol. A 

Diodes, Infrared-4800 - See Vol. A 

Diodes, Las~r-4800 - See Vol. A 

Diodes, Light Emitting (LEDs)-3700 
Altair Exchange Corporation, Northridge, CA 91324, 818-701-6977;800·824-5620 

................... .••.• ..•..•.•. •• ......................... e·l034-1035 
§ AND, William J. Purdy Co., Burlingame, CA 94010, 415-347·9916 ••• B.1137-1139 

§t Data Display Products, EI Segundo, CA 90245-4630, 213-640-0442;800-421·6815 
..... .•...•.. ........... .............................. .••. .. e·1142-1144 

§ Dialight Corporation, Manasquan, NJ 08736, 906-223-9400 .••••.•. e.1145-1150 
§ EG " G Vactec, st Louis, MO 63132, 314-423-4900 • • • • • • • . • . • . • • . • . . .. e.1319 

ELMA Electronic .Inc., Fremont, CA 94538, 415-656·3400 ••.•.•.•.••••.. C.l584 
t Fem. Elctrns. Corp., E. erunswick, NJ 08816, 906-238-1223 •.••• ..••.•• B.l073 

Genisco Electronics Corporation, San Diego, CA 92173,619-661'5100 •• e.1153 
tGilwayTechnical Lamp, WDburn, MAOl801, 617-935-4442 ••.••••• B.1155-1158 
§ Idea, Inc., erea, CA 92621,213·697·4332 .•..••.••••.•.••••.••••• e.l086-1087 
§Industrial Devi.ces, Inc., Hackensack, NJ 07601, 201·489-8989 ••.•••.••• 801167 
§ JKL Components Corporation, Pacoima, CA 91331-2376, 818-896-0019 •..••. 

B·1169 
§ Kingbright USA Corp., Kingbright Elec. Co., Ltd., Alhambra, CA 91801, 

818-281-9788;818-281-9807 .................................. 801170-1172 
t Ledtronics, Inc., Torrance, CA 90505, 213-549·9995 .•.••.•..••.•• e.l022,1174 
.§ Lite-On Inc., Milpitas, CA 95035, 408-946-4873....... ..•.•..•.•.• e.l092-1093 

NEC ElectrOniCs, Inc., Mountain View, CA 94039,415'960·6000 . ..••. .••• B.1324 
§ NKK Switches of America, Inc., Scottsdale, AZ 85260,602'991-0942 

.......................... ,. ..... ....................... .... e o 1747-1751 
§t Optek Technology Inc., Carrollton, TX 75006, 214-323-2200 .•..••.••.•. 801333 

t Oxley Inc., Branford, CT 06405,203-488-1033 .•.•.•••.•..•.•. .... e·l025,1179 
§ Philips ECG, North American Philips Co., Williamsport, PA 17701, 717-323·4691 

................................................................. A.2118 
§ Sharp Electronics Corp., Microelectronics Grp., Camas, WA 98706, 206-834·2500 

.................................. _......................... e·1184,1340 
Shokai Far East LId., Peekskill, NY 10566, 914-736-3500 ....•.•.•.•.••• B.1187 

t Sloan Co., Sun Valley, CA 91353-0367, 213-875-1123 •.•••. .•. .• .• e.1188·1195 
§t II Stanley Co. INC., Stanley Electric Co. LTD., Irvine, CA 92714, 1-800-LED-LCD1 

.................................................. e·1196-1197,1199,1201 
Texmate, Inc., Vista, CA 92083-8397,619-598-9899 ••.••• .•••.••.•.•••• 001378 
Wilbrechl Electronics, 51. Paul, MN 55107, 612-222·2791 ••.••.•••• B.1211·1213 

§t A.C.lnterta.ce Inc., Rancho Santa Margarita, CA 92688 .................. 714-858-1866 
§A E G Corporation, Somerville, NJ 08876-1269 ......................... 908-231-8491 
§A E G Corporation. Telefunken Semiconductors Div., Somerville, NJ 08876-1269 

............. ........................................ 201-231-8300 
§Alpha Dist Corp, Richfield, OH 44286 ................. 216-659-7100; 1-80(}'628-0841 
§Arcole.ctric Corp., Canoga Park, CA 91304 ........ ............. 818-700-1933 
§ Auga! Alcoswit.oh, Augat Inc" N. Andover, MA 01645 .................. 508-685-4371 
§ Baknor Industries Inc., Mississauga, ONT., CANADA L5L 1 Xl ........... 416-828-2400 

Brady, W. H., Co., Xymox Div, Milwaukee, WI 53201 ..................... 414-355-8300 
BT & 0 Technologies, Wilmington, DE 19803 ........................... 302-479-0300 

§t Codenoll Technology Corp., Yonkers, NY 10701 ........................ 914-965-6300 
§Communication Devi.ces, Inc., Scarborough, Onto CAN M1B3R6 ......... 416-292-4463 
t Computer Optical Products, Inc .• SUb. of Hathaway Corp., Chatsworth, CA 91311-691 0 

....................................................................... 818-882-0424 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc., Deptford, NJ 08096 

.................................•........................ 609-853-2525 
§ Eaton Corp.lCutier-Harnmer Prods, Aerospa.oe & Commercial Controls Div., Milwaukee, 

WI 53216 ............................................................ 414-449-7487, 
EG&G Optoelectroni.os, EG&G Canada Ltd., Vaudreuil, Quebec, CANADA J7V 8P7 

. . . . . . . . . . . . . . . . . . .. . . . . .. . .. . . . . . . . . . .. . . . . . . . .. .. . . . . . .. . . . . . . . . . . . .. 514-424-3300 
Ei North America, New Yorl<, NY 10021 .................................. 212-517-5622 

§Electro-Mech Components, Inc., South EI Monte, CA 91733-3689 ....... 818-442-7180 
t Electronics Resear.ch Associates Inc, Winsted, CT 06098 . . . . . . . . . . . . . .. 203-379-273 i 
§Everlighl- USA, Glendora, CA 91740 ........ , ........................... 213-697-5067 
§ EXFO EO. Engineering, Quebe.c City, Quebec, CANAOA Gl N 3Y2 .,. . . .. 418-683-0211 
§GC-Thorsen, Rockford, IL 61105-1209 .................................. 815-968-9661 
§Genisco Te.chnology Corp., La Mirada, CA 90638 ....................... 714-523-7001 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

§Glolite Sales Ud/Glowlfte Div., Pauls Valley, OK 73075 ... 405-238-5541;800-654-3662 
§ Golden Pacific Electronics, Inc, Placentia, CA 92670 714-993-6970 

Hamamatsu Photonics KK, Hamamatsu City, Shizuoka Pret, JAPAN. . .. 0534-52-2141 
HEI, Inc., Hybrid Electronics Div., Victoria. MN 55386 612-443-2500 
HEI, Inc., Optoelectronics Div., Victoria. MN 55386 . 612-443-2500 

§ Hewlett-Packard Co., Cupertino, CA 95014. 800-752-0900 
§t Honeywell Microswitch Div., Richardson, TX 75081 214-470-4271 

§ IDEC Corporation, Sunnyvale, CA 94089-2211 408-747-0550 
§ lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 . 818-787-0311 
t Imtronics Industries, St. Petersburg, FL 33716 .. .. . . 813-572-9010 

Inter-Market. Glenview, IL 60025 .. 708-729-5330 
ISL Products Inl'l, Ltd., Syosset, NY 11791-6093 . 516-937-3475 

§Jaro Components, Inc., Boca Raton, FL 33431 305-771-7000 
§KCK America Inc., Mitsubishi Materials Corporation, Schaumburg, IL 60173-4516 

708-884-8688 
§tLamp Technology, Inc., Bohemia. NY 11716 . 
§t Laser Diode, Inc., Morgan Crucible, New Brunswick, NJ 08901 

§ Laube Technology, Woodland Hills, CA 91367 . 
§ Ledco, Wilbrecht Elctrns., SI. Paul, MN 55107 
§ Leecraft Mfg., Long Island City, NY 11101 . 

516-567-1800 
201-249-7000 
818-703-1188 
612-222-2791 
718-392-8800 

Littelluse, Inc., Des Plaines, IL 60016 .. 
§ Lumex Optol Components, Inc., Palatine, IL 60067-6955 
§ Marktech International Corp., Latham, NY 12110 

708-824-1188;708-824-0400 
708-359-2790 

t Math Assocs, Westbury, NY 11590 . 
§ MG Electronics, Hauppauge, NY 11788 .. 
§ Micro Lamps, Inc., Batavia.IL 60510-1420 
t Micropac Inds., Inc, Garland, TX 75040 . 
t Minelco Inc. - A Talley Ind., Thomaston, CT 06787-0459 . 
§ Mitsubishi Elctrns. America, Inc., Elctrn. Device Grp., Sunnyvale, CA 94086 

Mouser Electronics, Mansfield, TX 76063 . 
§ NTE Electronics, Inc., Bloomfield, NJ 07003 . 

Opto Diode Corp., Newbury Park, CA 91320 
Oplo Technology, Inc., Wheeling, IL 60090 . 

§ Oshino Lamps Limited, Shinagawa-Ku, Tokyo, ,JAPAN 
§ Peter Parts & Assocs., Webster, NY 14580 . 
§ Pioneer Components, Brooklyn, NY I 1234 . 

Precision Electro-OptiCS, Inc., Chatham, N.J 07928 
Pmmax-Johnton Electronic Corp., Irvine, CA 92714 . 

§ Relay Specianies, Oakland, NJ 07436 . 
R.F. Electronics, Inc., Irvine, CA 92714-5517. 

§ Rohm Corporation, Rohm Electronics Division, Antioch, TN 37013 . 
§Sanyo Semiconductor Corp., Allendale, NJ 07401 

Schroff Incorporated, Warwick, RI 02886 . 
§ Schurter, Inc., Petaluma, CA 94952 

Senior Inds., Inc., Wood Dale, IL 60191 
§ Shelly Associates, Inc., Tustin, CA 92680 
t Shogyo International Corp., Great Neck. NY 11021 _ 
§ Siemens Components, Inc., Optoelectronics DiviSIon. Cupertino, CA 95014 

Siemens Components, Inc" Special Products Div., Iselin, NJ 08830 . 
§ Silicon Sensors, Dodgeville, WI 53533 .. 

Silonex Inc., Plattsburgh, NY 12901 
§ Solid State, Inc., Bloomfield, NJ 07003 

5 18-786-6591 
5 I 6~ 334-6800 
5 I 6-582-3400 
708-879-0900 
214-272-3571 
203-283-8261 

408-730-5900 
800-346-6873 
201-748-5089 
805-499-0335 
708-537A277 
03-3471-8548 
716-265-2540 
718-444-3880 
201-635-881 -I 
714-975··1245 
201-337-1000 
714-263-0661 
615-64'1-2020 
201 -825-8080 
401 -732-3770 
707-778-631 I 
312-350-1600 
714-669-9850 
5 16-466-091 I 

408-257-7910 
201-321-3400 
608-935-2707 
518-561-3160 
201-429-8700 

Soltec Corp, San Fernando, CA 91340-1597 . 
§ Sorenson Lighted Controls, Hartford, CT 06114 . 

t# Spectrum Devices, Sugar Land. TX 77478-2420 . 
§ Stelco, Inc., Franklin Pk., IL 6013 I .. 

818-365-0800;800-423-2344 
203-527-3092;1 -800-243-0240 

713-242-6417 

Stetron International, Inc., Buffalo. NY 14203 .. 
§ T eknational Inds., Inc., Rochester, NY 14620-I I 03 .. 
t Texas Optoelectronics, Inc., Garland, TX 75042 

Visual Communications Co., Inc., San Diego, CA 92126 . 
§ Wamco, Inc, Fountain Valley, CA 92708 . 

Diodes, limiting-4800 - See Vol. A 

Diodes, Liquid Crystal (lCDs)-3700 

70B-671 -4208 
716-854-3443 
716-232-'1291 
214-487-0085 
6 I 9-549-6900 
7 I 4-545-5560 

t Ferns Elc!rns. Corp" E. Brunswick, NJ 08816, 908-238·1223 ,. " ,. , ., , .. B·l073 
Hitachi America, Ltd., Electron Tube Division, Schaumburg, IL 60173, 

708-517-1144 ., •. ,',.,"', •• ,',.,.".,.,',.".,.,',.,", ••.•.•... B.l080 
Kingbright USA Corp., Kingbright Elec, Co" Ltd" Alhambra, CA 91801, 

818-281-9788;818-281-9807 ,., ...... ~ .. ~ ... ~ .. ~ ...... ~ ... ~ ~. ~ 6·1170-1171 
§SAMTRON DISPLAYS, INC" SAMSUNG Electron Devices, La Mirada, CA 90638, 

213-802-8425 ." .. " .. "", ... ".",."." •• ,.,.".,."".,. 6.1114-11'15 
Sharp Electronics Corp., Microelectronics Grp" Camas, WA 98706, 206-834-2500 

.,., ~" .. ", •. , .• , .. , ..• ,.,."".",., .• "",., ~""." B·1119-1121,1340 
Shelly Associates, Inc" Tustin, CA 92680, 714-669-9850 .', .. , ••.• , •. ' ~ 6·1124 
II Stanley Co, INC" Stanley Electric Co, LTD" Irvine, CA 92714, 1-800-lED·lCDl 

.,.',.,", •• ,"""""""',.,', •• ".,.,',.,.,'" '."""'" 6·1200-1201 
A.C. Interface Inc., Rancho Santa Margarita. CA 92688 ., 714-858-1866 
A E G Corporation, T elelunken Semiconductors Div., Somerville, NJ 08876-1269 

.. .,.................................................. 201-231-8300 
Apollo Display Technologies, Inc., Holtsville, NY 11742 ..... 

§Baknor Industries Inc., Mississauga, ONT., CANADA L5L lXl 
Denf?itron Corporation, Densitron Intemational, T Ofrance, CA 90505 
ISL Producls Inl'l, Ltd., Syosset, NY 11791-6093 
Kyocera America. Inc., San Diego, CA 92123 . 

§Laube Technology, Woodland Hills, CA 91367. 
Ocular Inc., Richardson, TX 75081 

§Optrex/Salori, Torrance, CA 90503 ..... 
§ Sanyo Semiconductor Corp., Allendale, NJ 07401 ..... . 

516-654-1143 
4 16-828-2400 
213-530-3530 
516-937-3475 
619-576-2766 
818-703-1188 
214-437-2561 
213-214-1791 
201 -825-8080 

Solteo Corp., San Fernando, CA 91340-1597 .. . 
Stetron International, Inc" Buffalo, NY 14203 ........ . 

818-365-0800;800-423-2344 
7 I 6-854-3443 

t UCE, Inc., Norwalk, CT 06854 ........... " ........... " .. 
VL Electronics, Inc., Los Angeles, CA 90010-1603 ...... . 

203-838-7509 
2 I 3-738-8700 

Direction Finding Sets & Systems (MIL)-2440 

Diodes, Matched Pairs-4800 - See Vol. A 

Diodes, Matched Quads-4800 - See Vol. A 

Diodes, Microwave Detector-4800 - See Vol. A 

Diodes, Microwave Mixer-4800 - See Vol. A 

Diodes, Noise-4800 - See Vol. A 

Diodes, Photoelectric-3700 
t Centronic, Inc., The Morgan Crucible Company, Spec. Matis. & Tech Division, 

Newbury Park, CA 91320-1702,805-499-5902 ....•... ,', .. " .. " ... , Bo1322 
§ EG & G V.ctee, 51. Louis, MO 63132, 314-423-4900 " '" .. , ......... ,. 6.1319 

NEC Electronics, Inc" Mountain View, CA 94039,415-960-6000 ... , 6.1325·1332 
§t Optek Technology Inc., Carrollton, TX 75006, 214-323·2200 """""" 6.1333 

Shokai Far Easlltd., Peekskill, NY 10566, 914-738-3500 .. , ~" ... , . . ... 6.1187 
t Silicon Detector Corp" Camarillo, CA 93012, 805-484-2884 ,. .. .. .. 6·1342-1343 

Silane. Inc., Plattsburgh, NY 12901, 518-561-3160 .... ~"' •. ,."."." 6.1345 
§A E G Corporation, Somerville, NJ 08876-1269 .. 908-231-8491 
§A E G Corporation, Telefunken Semiconductors Div., Somerville, NJ 08876-1269 

201-231-8300 
Antel Optronics Inc., Burlington, Ontario, CANADA L7M lA6. 416-335-5507 

t Computer Optical Products, Inc., Sub. 01 Hathaway Corp., Chatsworth, CA 91311-6910 
818-882-0424 

t EG & G Judson, Montgomeryville, PA 18936 . 215-368-6900 
§Hewlelt-Packard Co., Cupertino, CA 95014.. 800-752-0900 

§t Honeywell Microswitch Div., Richardson, TX 75081 214-470-4271 
Lite-On Inc., Milpitas, CA 95035 . 408-946-4873 
Marktech International Corp., Latham, NY 12110. 518-786-6591 

t Melles Griot, Inc., Irvine, CA 92714 714-261-5600 
§ NTE Electronics, Inc., Bloomfield, N,J 07003 . 201-748-5089 

Opto Diode Corp., Newbury Park, CA 91320 805-499-0335 
§Relay Specialties, Oakland, NJ 07436.. 201-337-1000 
t Silicon Sensors, Dodgeville, WI fj3533 608-935-2707 
§ Thorn EMI Electron Tubos Inc., Fairfield, NJ 07006 . 201-575-5586 
§ Tacos America. Inc., Tokyo Cosmos Electric Co., Ltd., Arlington Heights, Il60005-3904 

Diodes, PIN-4800 - See Vol. A 

Diodes, Power, Surface Mount-4800 - See Vol. A 

Diodes, Schottky-4800 - See Vol. A 

Diodes, Selenium - See Rectifiers, Selenium (Vol. A) 

Diodes, Silicon-4800 - See Vol. A 

Diodes, Step Recovery-4800 - See Vol. A 

Diodes, Switching-4800 - See Vol. A 

Diodes, Switching, Surface Mount-4S00 - See Vol. A 

Diodes, Temperature Compensating-4800 - See Vol. A 

Diodes, Trigger - See Diodes, Avalanche (Vol. A) 

Diodes, Tuning, Surface Mount-4800 -- See Vol. A 

Diodes, Tunnel-4800 - See Vol. A 

Diodes, Varactor-4800 - See Vol. A 

Diodes, Varactor, Surface Mount-4800 - See Vol. A 

708-364-7277 

Diodes, Video Detector - See Diodes, Microwave Detector (Vol. A) 

Diodes, Zener & Stabistors {Forward Reference Diodes)-4800 - See 
Vol. A 

Diodes, Zener, Surface Mount-4800 - See Vol. A 

Diodes (MIl}-2440 
t MDF Products Inc., Danbury, CT 06811, 203-743-3579 .,"",.,',.,",. 001293 
tVollage Multipliers, Inc., Visalia, CA 93291, 209-651-1402 ""',., ••• , .• A02127 
t EG & G Judson, MontgomerYVille, PA 18936. .................. ....... 215-368-6900 

§t FEI Microwave, Inc., Frequency Electronics, Inc., Sunnyvale, CA 94086 .. 408-732-0880 
t Koep Precision Standards, Inc., South Plainfield, NJ 07080 . 201 -757-2220/2277 

§t Microsemi Corp., Santa Ana. CA 92704 714-979-8220 
§t Microsemi Corp. - Scottsdale, Microsemi Corporation. Scottsdale, AZ. 85252 

602-94 1-6300 
§t Penstock Engineering Labs., Penstock, Inc., Sunnyvale, CA 94086-4018 

... 408-730-0300;800-PENSTOCK 
§t Sensitron Semiconductor, RSM Electron Power Div .• Deer Park, NY 11729 

Dipiexers, Antenna-1200 - See Vol. D 

Direction Finding Sets & Systems (Mll)-2440 
tCorvus Microwave Inc., Syracuse, NY 13211-2100 
t Digital Radio Corp., Redondo Beach, CA 90277 . 
t Electrospace Systems, Inc., Richardson, TX 75083-1359 . 
t E-Systems, Melpar Div., Falls Church, VA 22046 
t General Instrument, Gov!. Systems, Hicksville, NY I 1802-0709 
t Glatzer Industries Corp., New Rochelle, NY 10801 
t Radio Research Instrument Co., Inc., Waterbury, CT 06704-3506 
t Servo Corporation of America. Hicksville, NY I 1802-9907 ..... 

516-586-7600 

3 15-437-4400 
213-316-4114 
214-470-2137 
703-560-5000 
5 16-933-3000 
914-576-2700 
203-753-5640 
5 16-938-9700 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Display Modules-24S0 

Discharge Systems, Energy-4000, - See Vol. D 

Discriminators-1900 - See VoL D 

Disks, Alignment, Flexible Disk Drive-2000 - See Vol. D 

Disks, Computer Memory - See Memory Systems, Disk (Vol. D) 

Disks, Diagnostic, Flexible Disk Drive-2000 - See Vol. D 

Disks, Magnetic 3112"-2000 - See Vol. D 

Disks, Magnetic, 5114" Flexible-2000 - See Vol. D 

Disks, Magnetic, 8" Flexible-2000 -See Vol. D 

Disks, Magnetic, Front-loading Carlridge-2000 - See Vol. D 

Disks, Magnetic, Winchester Module-2000 - See Vol. D 

Disks, Memory, Flexible - See Memory Systems, Disk, Flexible (Vol. 0) 

Disks, Optical Encoder - See Encoders, Shaft Angle, Optical (Vol. B) 

Disp\!nsers, Adhesive-1600 - See Vol. C 

Dispensers, DIP & IC - See Machines, Component Handling (Vol. D) 

Display Modules-2450 
American Control Technology, Inc., West Dundee, IL 60118-2100, 708-426-6780 

.•.•...•.•.••.•.•••••••.•••.••..••••••••••...•...•.••.•.•........ B'1645 
AND, William J. Purdy Co., Burlingame, CA 94010,415-347-9916 

..•..•.•..•.•.••.•..•.•.•••.• ••.•.••.••••.••••...•••.•• 8·1038·1039,1139 
Apollo Display Technologies,lnc., Holtsville, NY 11742, 516-654-1143... B'1040 

§ 8abcock Display Products, Inc., A Subsidiary of 8abcock, Inc., Anaheim, CA 
92805,714·491·5100 ..•.•.•••••••.••••.••.••••••••.••••••.•.•.•.• B.1041 

Canyon Elctrns., Phoenix, AZ 85021, 602-944-4421 .•.••••.•.••••••.••. 8.1043 
Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

708-662-9200 .................................................... 80 1044 
Computron Display Systems, Xcel Corporation, Elk Grove Village, IL 60007, 

108-952·8800 .................................................... 8'1057 
§ Dale Electronics, Inc., Columbus Dlv., Columbus, NE 68601-3647, 402-563-6506 

...... ..... ............ ...... ............................... 8'1046-1048 
DCllnc., Olathe, KS 66062, 913-782-5672 ............................. B'1054 
Densltron Corporation, Densltron International, Torrance, CA 90505, 213-530-3530 

.............. : .................................................. 801055 
Dlalight Corporation, Manasquan, NJ 08736, 908-223-9400 ..••.•.•.•.•• B.1145 

§ Dlgitran Division, Xcel Corporation, Ontario, CA 91761,714·391-4321 .•. 8·1805 
Dlo-Rey, Dlv. of Info-Ute Corp., Fairvi1lw, NJ 01022, 201-941-4455 •• 801058-1064 
EDI, Wood Dale, IL 60191, 708-860-5838 .............................. 8.1065 

§t Excel Technology Inti. Corp., Belle Mead, NJ 08502, 908-874-4747 •• 8'1069-1072 
t FOX METER INC., Elburn, IL 60119, 108-365-2422 ......•...•.......... 001345 

F·P Electronics, Mississauga, Ont., CANADA L4W 2P1, 416-624-3020 
.................. ;................ ......................... 801075-1077 

§ Hantronlx, Inc., Liquid Crystal Display, Sunnyvale, CA 94086, 408-736-3191 
....................... ....... ................ ...•...•. ..•.. 8'1078-1079 

§ Hitachi America, LId., Electron Tube Division, Schaumburg, IL 60173, 
708-517-1144 .................................................... B.1083 

§ Idea, Inc., 8rea, CA 92621,213·697-4332 .... , ..•••••.• 801086-1087,1164-1165 
t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405, 818-787-0311 

................................................................. 8·1814 
§ IVOlndustries, Inc., Eatontown, NJ 07724, 908·542-5151;800-932-0489 .• 801091 
t Mlnelco Inc •• A Talley Ind., Thomaston, CT 06787-0459, 203-283-8261 •. 8·1178 

Nissei Electronics, Mountain View, CA 94043, 415-969-1100....... 801103·1105 
Ocular Inc., Richardson, TX 75081, 214-437-2561 •.•••.•.••.••••• B'1106-1107 
Optrex/Satori, Torrance, CA 90503, 213·214-1791 •.••..••.•.••••. 8'1110-1111 
Philips Components Discrete Products Division, A North American Philips 

Company, Riviera Beach, FL 33404, 407-881-3200 •••.•... .•.••. 8'1112·1113 
Rohm Corporation, Rohm Electronics Division, Antioch, TN 31013, 615-641-2020 

................................................................. 8·1183 
. § SAMTRON DISPLAYS, INC., SAMSUNG Electron Devices, La Mirada, CA 90638, 

213-802-8425 ............... ,............................... 8'1114-1115 
Seiko Instruments U.S.A., Inc. Electronic Components, Torrance, CA 90505, 

213-517-7710 ............................................ B'1117,D'1108 
Setra Systems, Inc., Acton, MA 01720, 508-263-1400;1·800·25-SETRA... 8'.1949 
Sharp Electronics Corp., Microelectronics Grp., Camas, WA 98706, 206-834'2!i00 

............................................................ B'1119,1121 
Shelly ASSOCiates, Inc., Tustin, CA 92680, 714-669-9850 .••.•..•.• B'1122-1124 

§ Standish Industries, Hamlin LCD Div., Lake MillS, WI 53551, 414·648-1000 
............................. : .................................... B·1125 

Staver Co., Inc., Bay Shore, NY 11706, 516-666-8000 •••.••••.•.•. 8'1127-1131 
VL Electronics, Inc., Los Angeles, CA 90010-1603, 213-738-8700 .•..•.• B.1132 
Weschler Instruments, Hughes Corp., Cleveland, OH 44136, 216-238-2550 

.............................. ......................... 0'1395-1398,1402 
Applied Data Systems. Baltimore, MD 21202 ............. 800-541-2003;410-576-0335 

tCapitol Switchl"c .• Bethel, CT 06801 ... :.......................... 203-744-3300 
C-Tek Inc .• Wakefield, MA 01880 .... ,...................... 617-246-1720 

t Data Check Corporation, San Diego, CA 92126 619-576-0101 
Datel. Inc., Mansfield. MA 02046-1194 ..................... 508·339-3000 
Electronics Research Associates Inc .• Winsted CT 06098 . . 203-379-2731 
Endicott Research Group, Endicott. NY 13760 ............. 607-754-9187 

§Everlight - USA, Glendora. CA 91740 . 213·697-5067 
§Extech Instruments Corp., Waltham, MA 02154 ......... .............. 617-890-7440 
§ Futaba Corporation of America, Electronic Components Div .• Schaumburg, IL 60173 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 708-884-1444 . 
§ Graphic Strategies. Inc., Sunnyvale, CA 94089 .... ,. 408-745-6500 
t Infodex, Inc,,' Wolcott. CT 06716 . . . . .. . . . . . . . . . 203-879-4944 
t Interface Products, Inc., Oceanside, CA 92056 ...... 619:945-0230 

PRODUCT INDEX & DIRECTORY 
KMC Systems. Inc., Midland PI<., NJ 07432 ............................. . 
Krlstel Corporation, West Chicago, IL 60185 ........................... . 

t K-Systems of Texas, Inc., EI Paso, TX '79936 .......................... . 
§ L~e-On Inc., Milpitas CA 95035 ............................ . 
§ Lucas Deeco Corp., Hayward, CA 94544-7831 ......................... . 

MicroDimensions, Inc" Mentor, OH 44060 ............................... . 
Planar Systems, Inc., Beaverton, OR 97006-1992 ...................... . 
Polytronix, Inc., Richardson, TX 75081 ................................. . 
Quantum Electronics, Inc., Lewistown, PA 17044 ....................... . 
SAGO Controls Inc., Montreal,Oc., CANADA H4S lV9 ........... . 
Texmate, Inc., Vista. CA 92083-8397 ............................ . 

§ Three-Five Sys., Inc., Phoenix. AZ 85044 ...................... . 
§ VGI, Inc., Vlkay Industrial Pte. Ltd, Roseville, CA 95661 ......... . 

World Products Inc .• Systems Devices Grp" Sonoma 95476 .•... 

201-447-0007 
706-293;0850 
915-598-9769 
408-946-4873 
415-471-4700 
216-974-8070 
503-690-1100 
214-236-7045 
717-242-1132 
514-745-0310 
619-598-9899 
602-496-0035 
916-783-7878 
707-996-5201 

Display Power Supplies - See Converters, DC to DC (Vol. D), Power 
Supplies, AC Output (Vol. 0) 

Displays, CRT -2450 
Computron Display Systems, Xcel Corporation, Elk Grove Village, IL 60007, 

108-952-8800 .................................................... 8.1057 
Data Ray Corp., Westminster, CO 80234, 1-800·926-5556; 303-451·1300 

.................................... ........ ................ B·1050-1053 
Digitran Division, Xcel Corporation, Ontario, CA 91761, 714-391-4321 .•• 8'1805 

tlnfodex,lnc., Wolcott, CT 06716, 203-879-4944 ••.•..•.•...• 8'1016-1017,1090 
§ Leader Instrumants Corp., Hauppauge, NY 11788-3694, 

516·231-6900;1-800-645-5104 .•.•..•.•.•..•.•••••.•..•..••.•..•.•. 0·1288 
§AFE Displays Inc., Charlottesville, VA 22901 .................. 804-974-7801 

ASC Systems, S1. Clair Shores, MI48080 ...................... 313-882-1133 
Aspect Electronics Inc" Sunn}'Vale, CA 94086. ............. 408-737-2290 
Aydin Corp., Horsham, PA 19044 ....... ...... .... ............. 215-657-7510 

tCELCO. Mahwah, NJ 07430............. ............................ 201-327-1123 
tCollins Commercial Avionics, Rockwell IntI., Cedar Raplds,lA 52498 .... 319-395-1000 
§ Colorgraphic Communications Corp., Atlanta, GA 30366 ....... 404-455-3921 
§Computerware, Inc .• Vienna, VA 22182·2266 .......................... 703-821-8200 
§Conrac Display Products, Inc., Duarte, CA 91010 ........................ 818·303-0095 

Dale Electronics, Inc" Columbus Div., Columbus. NE 68601-3647 ....... 402-563-6506 
t Data Check Corporation, San Diego, CA 92126 ............ 619-578-0101 

Daytronic Corp., Hawker Siddeley, Miamisburg, OH 45342 .............. 513-866-3300 
Digital Equip .• Marlborough. MA 01752 

§ Display Technologies, Elgin. IL 60123 . . .. . . . . . . . . . . . . . . . . . 708-931-2100 
§Dotronix,NewBrighton,MN55112 ..................................... 612-633-1742 
§Everlight - USA, Glendora. CA 91740 .................................. 213-697-5067 
<!>Genstar Rental ElectroniCs, Inc .. Woodland Hills, CA 91367 ...... 800-331-3440 (in CAl; 

800-227-8409 
§ Graphic Strategies, Inc .• Sunnyvale, CA 94089 .......................... 406-745-6500 

GTE SUPPLY, GTE SUPPLY, DFW Airport, TX 75261 ................... 800-433-4837 
t Imaging & Sensing Technology Corp., Horseheads, NY 14845 .......... 607-796-3372 
t ISC Cardian ElectroniCS, Inc .• Woodbury. NY 11797. ................... 516-921-7300 

Klkusui Intemational Corp., Torrance, CA 90503 .......... 213-371-4662;800-545-8784 
KMS Advanc<jd Products. Inc., Ann Arbor. MI 48106-1868 . . 313-769-1780 

§Krenz Electronic, Inc., San Clemente, CA 92672. .... ... ........... 714-361-2433 
Kristel Corporation, West Chicago. IL 60185 ...................... 708-293-0850 

§Matrox Electronic Systems, Ltd., Dorval. QU, CANADA H9P 2T4 514-685-2630 
Megadata Corp., Bohemia, NY 11716 . 516-589-6800 
Mesa Technology Corp., Columbia. MD 21046 ........... 800-888-0567 

§Metra Instruments, Inc., San Jose. CA 95131 .............. 408-432-1110 
MEXITRONIX (Woman Owned), Kingman, AZ 8640t .... 602-757-9798 

§tMltsubishi ElectroniCS, Torrance. CA 90502 .... ... ........ 213-515-3993 
Omni Vision Inc., Glendale Heights, IL 60139 .' 708-893-1720 
Sino TECH, Technology Communications Group, Inc., West Linn. OR 97068 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 503-638-1000 
t Systems Research Laborotories. Arvin/Caispan, Dayton, OH 45440 . . . 513-426-6000 

Tektronix, Inc., Beaverton, OR 97077 . 800-835-9433 
§t Teltron. Inc., Birdsboro. PA 19508 ... . . . . . . . . . . . . . . . . . . . .. . . .. . . . . 215-582-2711 

Texscan Instruments, Texscan Corporation, Indianapolis, IN 46226 317-645-4196 
Trilithic, Inc., Indianapolis, IN 46236 ................ . . . . . . . . . . . . . . . . 800-344·2412 

<!>US. Instrument Rentals,lnc., AT&T Capital Corp .• D/FW Airport, TX 75261 
....................................................................... 800-874-7123 

World Products Inc., Systems Devices Grp" Sonoma 95476 . .. 707-996-5201 
XKD Corporation, Los Gatos, CA 95030 ....... ,......... . . .. 408-395-3700 

Displays, Dot Matrix-245O 
Altair Exchange Corporation, Northridge, CA 91324, 818-701-6977;800-824·5620 

.......................................................... " 8'1034-1035 
§ AND, William J. Purdy Co., Burlingame, CA 94010, 415·347-9916 

., •...•••..•...•.. , ...•... , ..•.•••. '" .•••. ..•.••. 8'1038-1039,1137·1139 
Apollo Display Technologies, Inc., Holtsville, NY 11742, 516-654-1143... 8.1040 

§ 8abcock Display Products, Inc., A Subsidiary of Babcock, Inc., Anaheim, CA 
92805, 714-491·5100 ............................................. 8'1041 

. C8M Amarica Corp., Santa Monica, CA 90404,213-828-8245 •..... 0.1082-1083 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

708-662-9200 .................................................... B'1045 
§ Chrono-Iog Corp., Havertown, PA 19083, 215-853-1130 •..•••.•...•..•. 0'1084 
§ Dale ElectroniCS, Inc., Columbus Div., Columbus, NE 68601-3647, 402-563-6506 

............................................................ B'1046-1048 
§ Densitron Corporation, Densitron Infernational, Torrance, CA 90505,213-530-3530 

................................................................. B'1055 
Dio-Rey, Div: of Info-Lite Corp., Fairview, NJ 07022, 201-941-4455 .• B·1058-1064 
EDI, Wood Dale, IL 60191, 708-860-5838 ............................. B'1065 

t Fema Elctms. Corp., E. Brunswick, NJ 08816, 908,238-1223 •..•.••... .• B'1073 
F-P ElectroniCS, Mississauga, Onl., CANADA L4W 2P1, 416-624-3020 

............... . •. .•. •. .••. .. •. ................... ....... ..• 8'1075-1077 
§ Hantronix, Inc., Liquid Crystal Display, Sunnyvale, CA 94086, 408-736-3191 

••••.•..•..•.•. . ..•. .. .•. .. ..••.•. .... ...................... B'1078-1079 

§-Product sold through distributors t-Product meets MIL specs op-Rentals #-Value Added Reseller EEM 1991 
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Hitachi America, ltd., Eie(;tron Tube Division, Sr.h;:mmburg Il60173, 
708-517-1144 .................................... . ... " B.l082-1083 

§ Idea, Inc., Brea, CA 92621, 213··697-4332 •.••...•. .. .. .. '~.10a6·1rJB7 

fjlVO Industries, Inc., Eatontown. N') 07724, ~.H)S-542-5·151;80D-;:}~::H)45'f:J, _ ~"I"\l't1~ 

t ledbonics, InlG-., Torlance, C.A 90505, 213-54S-999'S. f.~~1- ~ /,\i 
§ lite··On Inc., Milpitas. CA 95035, 408-946·,.d873 .. . .. _. " E',·~10~t:~ 

LXD, Inc., Cie'lel.and, 01-:1 4d1~6, 2"16-78t'Hf?OO .. " ...... _.. t3<.b~n:.rl 1f)::1~ 

NEe Electronics, Inc., Mountain View, CA 94039, 41::)-960-61)00., S",-jiIJD-1-jQ2 
Nissei Electronics, Ittlountain View, CfJ, 9:tP1I3, 41!)-969-11nC . _. _ !::1"1-::I.):~ .. 1-JOtj 
Ocular Inc., RichPlII'<lson, Ty' 75081,214-437-2561 .. _. B"'I ~G6 
Optrex/Satori, Torrance, CA nm.iO:!', rl:1:E~14· i'lY ~ ... , !8",';'L'IO~~I'i11 

§Rohm Corporation, Rohm Elet;tronics Division, Antioch:. }r~ 3TG"12, G1S· .. ff41-,:?tt~\~ 

§SA.MTiiO(~ mSPU·"'IS, INC., SAMSUNG t::le~tn::m ne'J~~;G:;, 1-'..1 ~ftin..l·dO::., Gt'l ~mi8'f~ 
213-802-0425... . ............. , ... . ia$-~114 .. 1::-1~j 

§Selkc Instrument!;; U.S.A., Inc. Eftec"tmnic COlnponenl:s;. 'IOn'iirle-e. ell: 9'C1"}O~:, 
::';'J3-517-7770 . ,.. . . r:!,.;.1:~1')' D~ .;.~,~C' i 

§ Sharp Eleclronic!"; Corp_. Microelectronics Grp., Calmas, Wl\ 987010, -::!Gti-s::.;4-2[i(lO 

~ Shelly Associates, Inc., Tustin., CA 926tU, ff·14-669 .. :~8!)1J . "." _. .. ")"1 ~~!:':~·-·il-:22 
Standish Industrit!$, Hamlin LCU Div .. ~ .. ~~~e tv1i!I!5. Wi 5S5~ 1. I~.·;":-'''~u,,-~OO~·:' 

§ ~ I Stanley Co. INC., St;:;:n!cy Elec1ric el'), L""::D, , Irvine, C!\ '!)~·~·?'14. -l··!:W.bO-U=:e~LCD·l 
.......... ,..... ;:t,$.·11'!N3,-!I-j98,120(1--::!f}1 

Staver Co., Inc., Bay Snore, NV 'j1,"06, S-J6··66u R 800IJ ... ,. c •• r:.-1!\~11:.:~··',i1:3{l-'i·I.i·i 

VL Electronics, inc., los A.ngeles, Cl~ 9001O··15U:1, 2i:J.·73~-Aj'{)C . f:'~"":13:;: 

§ A.C. interi;)ce Inc .. Rancho Santo Margarita, C/>. q;?b88 7 i t.- ~V:;h-'I fifK~· 

Applied Components, AC lntfyface, Ranr:ho .s.mta iVli;-::rg;:lrita, L~A 925GB 

Canyon Elclrns., Pt10eni){. AZ 850;.21 
§Comnll'nication De"lcRs, ~nc., $cad:mrougll, Ont.. CAN ':11D386 

Computerwise, Olathe, i'~S Gfl062 
§ C{ a(t D<-lta, !nc., Missic.n Vie:o, CA '~~~69i 

Cry.::.taloid Electr,}nics. Hud::ofl. ,-)~.~ 1j.£';:2,6 
Digital [quip., M;:lrlbnru( . .!~~h, r .. IJA. O~ 152 
Do1ronix, f'.!elJ,.1 B(j~jh10n, h,1N 5:1 ! 1 ~2 

'r EEV 111C:, F.:lrQSfOrd, ~ JV lOS:?::;. 
§1 ::'I"~ctronic.s f=iO:-)3;:::'iJrch t\~1C;r;{:~rr!:Q~ !n'., \/'i:·;·.,1 ):i, :. C0i .. :d 

§Everhght - USA, Gienrir):',:L '::'A f:}17·40 
§t Exce! Technology lntL COW, BHIIE: Mead, NJ 08502 

,1·1 Ci··"?C~···~.!!GJ 

':! i ::V":?~0 .. 'Jcon 
? ! L, s:l;.:-a~~(J '~. 

'~:'I ;:;. b~t.,-'2 .. i.;~L,' 

808-874-4747 
§ Futaba Corporal ion of Arner:ca, Electronic Components Drv., SchElumburo, IL 80i7~J. 

Hewlett-Pacl~ard Co., CuperUno, CA GS014 . 
i'IEE (Industrial EleGlronir; Engineers), Van !\luy~, GA 9140:) 

Inter-Marl<ei, GIE'nltiew, IL 60025 
Internattonal ~nstrumemati·..)n, 1m:., \j·j8sriakc; Vlg., ":~.L\ s;~ 3'3: 
Kingbright US,[\ COlp., Kinqbnghc Elec. Go" Ud., ftJham'bra (::;t\ 9 i 2.(.'1 

9t Lucas Deeco Cnq: .. 
MlcroDirnensions, lr.c., OH 44060 .. 

§ Micro Lamps, Inc., Batavia, IL 60510-1420 
§ Noritake Co .. Inc., Noritake Go., Umiled (Japan), Torran';::e, C/\ F'050(5 
t Orbit ir:strume!l( ~;0ip .. t-lau;Jpauge, NY 117DS 
t Orbit Illstrumen'. of Cal. Orb;1 Instrument Cmp., C;rpres::,;, CA ~()o2L: 

Planar Sysiems, Inc., 8;;-':SV8Iio!'\, OR 9700&-1992 
Polytroni)~ !nr:., hiCll~~rdSO:i, ·r);. 750t~ ~ 

Ouantum E!er.tronics, !i"i".':;. LA'I~"js:0wn, F.J 1704'-:: 

7/Je-8~~4-14;:14 

B00-7S2-090{J 
818-787-0211'1 
7tJO-72:J-53S0 
a()~-4~E·-7l::7,J 

2·18-.23~ .. (y7g,~' 
01.';1 281·geC'7 

'!/,i 1.1"71_·0 
:~1 f-P7/1-·E!070 
7()3·r:79-~;£nn 

?·:3··3?3-o';t(H 
S ~ fj-·1;35-(l .. ;::nO 
7'\L~ :'i?7J J5R \ 
::::U3··~.'90-·1 !{)!) 

;;-'1 '1<"'3E, 7C:t,,~ 
71 ;·-'/tl.~!·1·; 3'':: 

SACO Controls ~:"lc., Mont:e8.~,Cl:,. CP.1\~I;!)A H4;'; 1 V:0 .:: i t;- /1;::., :13" G 
§t Siemens C(),jlpf.)p~;nt~, 'nc., G'":'toeh:::-:;tCllic~~ eivisio;'~. :::':.I["le;rtir~( C::A ~IS':---'~ c. 

~-;i!3rTlens. COfil:,Joneilts. tric .. SpEJ!'I<.:!l Fr;)'.':\:cts Di'f., 15-611:\ NJ Of'.~::l~) -.(iA .::,::::-... ;/~~!{, 

Spectrum Corp., HOLtSt~")I;, TiC ~'f'G~:'5 . I i:~-94 .. 1-6:20r::~· .1()U·:3S:: 5U;/)(:~is} 
tT81edynf] Microe!ecil'c·nio:-:s. l os Anfip-k·)~;. Cf\ 900fi;':; 2; J··[;.2:2 fV<-'·P;';1.1··;flO··9,·?3! 

Te.iegenix.lnc .. Div at !ndllCtotherm 1mjustrios, Ch8rry J ii·i, i\1.j 080:=14 FiCP-t.:24·~:·~;'~'~ 

§ Texas Instruments, Data/l;f;G.g<:~ ,Sensing (,Opia), Dalias. :-X 752c:5 
T exD.S Optoelectronics, Inc., Gark·.mt TX 7:5(;42 

§ Three-Five Sys .. inc., Phoenix, /Q 8.'')044 
tTransicoil, Inc., Eag!e-Picher, V8.!ley Forge, PI!. 19485 
i" UCE. Inc .. Norwalk, CT 06854 
§ VGI. Inc., Vikay Indus1rial Pte. Ltd.. Roseville. CA 9S6R~ 
V~rne Industries. Inc., Chicago, Il 60631 . 
Worid Products Inc., Sys1erns Devices G~p .. SO'lOm0 95476 . 

Disp'ays, Edge lighted 1& Back UgiltedJ··24!5l! 

21 <-l-4~~,i·-C·C13.s 
6C2-4CO,6-U035 
21 S-539-<-!·'lOO 
203-8~18-7.509 

916-783·-7878 
3i2-T?5-9140 
707 -9913-S?0 i 

Allai. Exchange Corporation, Northridge, CI\ 91324, 818,701-6977;800··824-56:20 
••••••••••••••••••••••••• 'D' •••••••• , •• ,.. [8e;10:1fi 

Americ.n Conl,ol Technology, Inc., Vies! Dunaee. IL S011B-~1UO, 708-426·6780 
"., •. _ •.•.•••••... ' •.. , .••• 13<1'166;" 

AND, William J. Purdy Co., Burli"game, CA 94910, 415-341"9g"11l ... So1036-11l3H 
Apollo Display Technologies, Inc .. Holtsville, NV 11742, 51G-6i:;4 .. 11~3 " .. 9""-1040 
Dio~Rey, m". of !nfo-Ute Corp., Fainlie'JII', N~11J1022, 201wgt!~i-,,1IA55 .. RGJi05g-10F.t~· 

tFema fle'",s. Corp., E. Brunswick, IIl.J 081l16, 908-238-12.n ." ......... B.·107:l 
§ Hantronin, Inc.~ Liquid Cryutal Dispiay, ~:;unnyvale, CA 940«6, !'K1!'j .. 7'36 .. 31!}-; 

..........•........ " . . ....... . ........ ,................. f:}.r.~07S-107~ 

Hitachi America, Ltd., EEectron Tube Division, Schaumburf.j, it. 50173, 
708-517-1144 ................ " .. " ..... " ........... " ... ." 3"1Q82-i083 

Ocular inc., R.ichard.son, '!'X ,'508i, 2·j4l-... ,3'i-25tH .. , ................ 130 110.8 
§Optrex/Satori, Torrance, CA 90503, 213-214-1791 .•......... , ..... _ ,. EJ"11~Hl 

Seiko instruments U.S.A., inc. Electrol1ic Components, Torra",c~., C,fJ.\. 00505, 
213-517-7770 .................................... " ............. " Soi1·1i' 

§ Sharp Electronics Corp., Microeiectronics Grp., Camas, WA g,~~"W2l, ~06~B34~2500 
.... " ....................... " ......... " .........•........ " .. ... 13-1121 

Shelly Associates, Inc., Tustin, CA 92680,114-669-9850 .... .. 8.1122-1124 
VL Eleelron;cs, Inc., Los Angeles, e/l. 90010-1603, 213~7~8·B"ll)O .... " Bo·I132 

tBarrington Plastics, Mt. Laurel, NJ 08054 609-235-5151 
§ Communication Devices, Inc" Scarborough, Ont., CAN M183R6 416-292-4463 

t Conlroi ll!.':'l~'I;-'Y~;, Inc., Colrnal', P/\ 18915 , .... 
Crystatoicl I::tcc:tronics, Hudson, 01-1 44236 . 

§ Dale EIl:cl.!onics, illC .. !'uk!mblIS Div., C0!umbus, NE GB601-~~6·17 
Dens.i.rr:'~' (>::lrpU1'~..:.ti·'.l1 ,U'.~I·I!:;itmr~ In1f.m,Jtjonai, ·TCXf?qc,-;}. (:":i~, 00:;J)("; 

G t· r:>'<;Cf 'j edrlcloyy ~(\[!. CI..!r:). UG!k:- r.¥:::!d. N.J 1 :8~ .. ;:J2 
8M N':imc::lfHr.;. Inc" Sf;aii!~~, VH, 9811 ~~ 
lnt:"'lq i{ ey r'c-:Il-eis, C~'"l N;:-ltnc~)IDt,,,!. ;rl('., Sc)E!:Ii"!r:. I'V (, 98 i I ~:; 

I' f:ll~II::l.(;':l Proriucts, if:C .. OGC8t :side. Ci-\ 9:;;058 
KMC S'/;~t(:!"lS, Inc .. Mid!,m(] P!-<., r\~~1 07/~::::~2 

·;·-[ranc;i·.:c.it !iX., f2,~!;,"-:·'i.::~")l.:;r, '.I!::lh~' c-Jj~'8 ~ P. ~b'lu:_' 

·~'l . .it":::, 1;-' .. , l\jUT'I·IC.lIh. CT 083;:)6 

21 5-B22-3383 
216-Gb5··2'f29 
402-563-6506 
21 ~~-5~(J· 8~:10 
q)f;-Sf',!-'1747 
?06 .. 284··~:200 
?OE-~:~.<.1·-5~-/5 

>119·84::>-0230 
:::O'I-ALi-7-0007 
R 15-?,:}~:,--55DO 
,?Cn·;:D4-0581 
? 14-238-70·:/5 
~'~:(; 7.t"/·(ir)~'='O 

21 ~-·~B7-00BS 
60;;'.-L!1J6-(1035 
2:5 .·:1S-..'\.:j')O 
203-f·)~'F,-7 :50S 
7Ci; -;;'jgC:,-:::'2D i 

.. 6"'1045 
[;..,·11' .... 11 

NP.":" i:.k::I:.U::',nir .... ';, ~nr.; .. iljk)w~tld:' 'lh·y:~, ~:;i S"'f,?-:.\ .-::f;-'j~ .. \) .. I:i<)0r Ij""'i!)!! .. 'j·;n~: 

;~ Sh?lrp t.:jGd.r{;Ji'lic~~ Cni'~J .. ~~!ic·10~je{:dG"r,m~c.s (1:r~·;., G"~!'lF'''3, 'Vi:, ~,~\"ilj-5. 2:Jf·'-fj;J4 .. 2500 

'''u:..-;t;n. (.;1, :~;.'f·iWJ -; : ,1-·f:iC~-:)~·r.:·(J 

:'~IJ'~ ~ins:'!;?~·;·~;~, 0' .. ';'; ~it;O-;~I- !i::~.n. ) I,J /.:ii{··tr7i)(J 
0/ rnc'l!:~t:i":l"~;(}rtb"i: ( .• rp., Nih·.j'l;)ht::,~, ',i.,!i ).:~~:()) 

:.l.cc,!i·.) :~IIS' ·it".' ';'~'~L;;'I"I(lk\~~(I: ~. ~ltC. i :cih:-'\!~d2, 
5 i~l{)r:ii\n:il: ::·:-k;C·I'·O:::;J'S;::'~ff'.:, Luv·;br·,d. I 'i;~: .~;.5: ;or) 

~ (>':'IIH'1\1:'II. c:1i·)n ;J~';'~;'-·I:::j, !"'r;,,; '>I:":'Yi ii:y 

:)C:2r" 1:.,::\3. :llt·~., i:~I:~'~iC', '!i:).u. C'\ .)·:Jit;·1 

(·J<J·:i-i·?\"-11~1 

!('~'"' i ".~:':,:,~: 1]:4 

"'. 1?""'113~ 

GM N8rnep!ate, Inc., ~jf:'2t;jC], INA \/E\! ":"9 

:.--: ;:t.;, j(;U~\J, 'L 7.~I)i :-;j 
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Hitachi r\nY~ric::-:'". i·ri., F!r.::t'~Y':m -' .. ::')2; liv~si""'n, C;,"".""",,,,,·, :i_ bC~ i3 
Intaq Key Panels, G~'vl ~\!aiTle!:/il"i;}. !nG, Srr::-atHe. VU\ 
j<J\iiS Adv~.nc·c"j f)('J:)'Jc::,. lnc:" h:'!:l !lrh':,I. "Ii! i OG-'Ii:<ib .. 
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T Urbil. i, ~sl.rurnG'li 
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2U13- 2(1L:·-!~4 75 
3'10-769·· t780 
603-Ll,~"3-S444 

<'·!.:;-·J·li-,o:i7l1) 

~1 i ·3-/'35-£\:3{.lO 
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[:~:n·· ,~:JO· 1 '! G~j 
.~ nec,s Amu!"iGa. ~(l':: . T():\~Jn Cos!": IfY; ::::0!~i,x~ C!'o., i_tel., /\ :i; l~ji.:.'t'""; ;'+iiyh~s, Il. ()O(()~;<}8Gl: 

-;08":'k.i4-l2!7 
':;;03- :l.J8-7509 
7t)1-99G-S:::-C1l 

• ?"<H}St.:; 
i i ~, .::t:, 1 . ;G.~~fj ~'~'T ,:;~ ,1:,) 

t tuh~~lclC' ~\\C ••. ,u.. 'r,ll;G:~' k.~~., 7~lDr,.r.;:ll~'~·:J':" ,~'; rv~7~"7·<J~r;~?, ?(lJ.R')S;~·4~~ii P,,""j 'i7f' 
St.~~ver Ce., Inc., Eh·\~t Shnl't\ NV 1 'l"lOfi, S-lif;-:'i)r.fl ... 'Sl(~(ltJj ".... e-.;';'i:1/:B-;:i~~~, "H'')1 

'rBo'Jllmar !nslrul'nBnt CDrp., Aerospace Div" F;. Woyne.1N 4680~) .. 219-747··31:::'1 
':' Chorpe~ics. !nc.:\~H·-1. GI'nce & Co .. \~!cburn, MP-, G 1888 5 i "j".·!)35-48S0 

§1 i);;:;nsi"iCf) Corporcrk,(!. Dl'>nsi~n:rt Inte~·~'F.;t;or.::;.l, I('rr(--Jnco, CA 90505. 21::'1-530-3530 

:-tckok Electrical Company, C!ev~~Ie,nd, Or! 4{1·1 08 .. 
tEE (incllJ~1rj~! Ej~c{l"(}ni;-; f~~r:gif"lAer3), Ven tJuys. CA 91405 .. 

t !C·f.24·80~~(,) 
2·lfj-54·!··3060 
81B-;'87,0311 

I' ~nk;rj<)cc Product~, !il·::: .. Oceo,nsic!-.::, r..:,&, 9~Jn~f) 619-2'45-0230 
§ Micl'o Swiic:-:, f\ (-ioneY'N9il Div., Freeport, a. fi j 02'2 .. , .. , .. "', .... ".,., 8i 5-235-6600 
': r\I(,";H,4trnn;cs tnc. Stratford. OrllA.rfo. D\Nr\O/J., IJ5!--\ GV6 519-2/1-3880 
-r ::"Ienn Keysione Corp .. WaHingforrJ, CT 06492 203-294-0537 

':duantum Electrorw::s, [riC., Le-wdcwn, p,~ ~7()44 717-24?-1132 
Schroff incorporated, \i\far'J'I!ck, RI 028E-o 40 ! -/32-3770 
Sp(';c!runJ Corp., Ho~ston, T~< 77075 . ;(13-944-6200;1-300-892-5050(515) 
'1NGrld Products inc., Systems OC\liCS~j Grp" SQ!loma 95476 ' 7'O"l-986<-i201 

")~~pi"1yS, Fibm' OiJ~~c·:f.4\bG 
Ai:\lt:I, 'tf,/iHiam .D. ~1Jrdy (:0., Su,rlin,12,ne. 
ApfJ;kJl C(sploj{ ·r~chnt;k.,tii:r'!!3, k;:,;., NY -:l~?tt2, !:1r,·"~~'~.-1-!4~1 :?]Q1040 
Futaba Corporat~on 01 America Electronic Components Div. Schaumburg, IL (~0113 

"108-884-1444 
t Galileo Eiectro-Optics Corp., Sturbridge, i ... 1A 01566 

General Fiber OptiCS, inc .. Cedar Grove, NJ 07009 .. 
"t Trans!coi!, Inc., Eaq!r ... ·Pic:her, Val!ey Forge, PA 19485 

Displays, Gr8pil:ic-2450 . 

50El-347-9191 
201·239-3400 
215-589-4400 

A!taJit Exchange CorpoH1Hon, ~orthrjdge, eft; ~i324, frja-7'iJ1~6977;8Qo·e24~5620 
............ " . . . . .. .."." ... "............ . ............. ""..... B'1034 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs q,-Rentals #-Value Added Reseller 



Displays, Graphic-2450 (Cont'd) 

§ AND, William J, Purdy Co" Burlingame, CA 94010, 415·347-9916 
., ................................... ,... •...•.•.• B0 1038·1039,1137·1139 

Apollo Display Technologies, Inc., Holtsville, NY 11742, 516·654-1143... B.1040 
§ Babcock Display Products, Inc., A Subsidiary of Babcock, Inc., Anaheim, CA 

92805, 714-491·5100 .............................................. B~1041 

CBM America Corp., Santa Monica, CA 90404, 213-828-8245 •.•.•• 0 0 1082.1083 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

708-662·9200 ............................................... B.1044·1045 
§ Dale Electronics, Inc., Columbus Div., Columbus, NE 68601·3647, 402·563·6506 

............................................................ 801046·1047 
Dio·Rey, Div. of Info·Lite Corp., Fairview, NJ 07022, 201-941-4455 •• B01058·1064 
Endicott Reaeareh Group, Endicott, NY 13760, 607·754·9187 ••••••••••• 801067 

§t Excel Technology Inti. Corp., Belle Mead, NJ 08502, 908-814·4747 •. B01069·1072 
t Fema Elctrns. Corp., E. Brunswick, NJ 08816, .908·238·1223 ••••••••••.• B.1073 
§ Hantronix, Inc., Liquid Crystal Display, Sunnyvale, CA 94086,408·736·3191 

..................................................... ,...... B·1078·1079 
Hitachi America, Ltd., Electron Tube Division, Schaumburg, IL 60173, 

708·517·1144 ........................ ;...................... B01082·1083 
Idea, Inc., area, CA 92621, 213·697·4332 •••.•••••.•••.•••.•••••• a.1086·1087 

t Inlodex, Inc., Wolcott, CT 06716, 203·879·4944 ••.••••••..••••..••..•. S.1016 
Jayco Plastics 01 California, Inc., Orange, CA 92665,714-974·1701 .•••. a·1819 
NEC ElectroniCS, loc., Mountain View, CA 94039, 415·960·6000 ••.• a.11oo·1102 
Nisaei Electronics, Mountain View, CA 94043, 415-969·1100 •••.••• a.1103·1105 

§ Optrex/Satori, Torrance, CA 90503,213·214·1791 .•.•. ••.•••.•.•• a01110·1111 
Philips Components Discrete Products Division, A North American Philips 

Company, Riviera Beach, FL 33404, 407-881·3200 .•.••••••••••. a.1112·1113 
Rohm Corporation, Rohm Electronics Division, Antioch, TN 37013, 615-641·2020 

.................................. , ............................... A·2121 
SAMTRON DISPLAYS, INC., SAMSUNG Electron Devices, La Mirada, CA 90638, 

213·802·8425 ............................................... B.1114·1115 
§ Seiko Instruments U.S.A., Inc. Electronic Components, Torrance, CA 90505, 

213·517·7TIO ............................................ Bo1117,00n08 
§ Sharp Electronics Corp., Microelectronics Grp., Camas, WA 98706,206-834·2500 . 

........... ..... .................. .................. ........ B·1119·1121 
Shelly ASSOCiates, Inc., Tuslin, CA 92680,714·669·9850 .•..••.••. B0 1122,1124 
Standish Industries, Hamlin LCD Div., Lake Mills, WI 53551, 414·648·1000 

................................................................. S'1125 
Staver Co., Inc., Bay Shore, NY 11706, 516·666·8000 ••••.••••.•.• a01129·1131 
VL ElectroniCS, Inc., Los Angeles, CA 90010·1603. 213·738-8700 .•••••. S.1132 

§AFE Displays Inc., Charlottesville, VA 22901 ........................... 804-974-7801 
t Alden Electronics, Inc., Westboro, MA 01581 ............ 508-366·8851 
• Applied Data Systems, Battimore. MD 21202 . . . . . . . . . . . .. 800·541 ·2oo3;41<J..576·0335 

ASC Systems, St. Clair Shores, MI 48080 ............................... 313-882· 1133 
Automation Displays Inc., Eau Claire, WI 54703 .. ...................... 715·834·9595 

t Aydin Corp., Horsham. PA 19044 ....................................... 215-657·7510 
t Barrington Plastics, Mt Laurel, NJ 08054 ............................... 609-235·5151 

Bergquist, Minneapolis, MN 55435 ..................................... 8(J()..347·4572 
§ Cincinnati Electrosystems. Loveland, OH 45140 ......................... 513-831·6800 
§ Colorgraphic Communications Corp., Atlanta, GA 30366 ................ 404-455-3921 

Colt Electronics Co., Inc., Lenexa, KS 66219 ................... , 913·888·1673 
§ Conrac Display Products, Inc., Duarte, CA 91010 . . . . . . . . . . . . . . . . . . . . . ... 818·303·0095 
§ Covid, Inc., Tempe, {>;l. 85281 ........................................... 602·965-2221 

Crystaloid Electronics, Hudson, OH 44236 .............................. 216·655·2429 
§t Densitron Corporation, Densitron International, Torrance, CA 90505 ..... 213-53<J..3530· 

Digttal Equip, Marlborough, MA 01752 
Dixson, Inc., Grand Junction, CO 81503 ......................... , ....... 303-244·1241 
Dotronix. New Brighton, MN 55112 .................................... 612·633·1742 
Everlight· USA, Glendora, CA 91740 ................................... 213-697·5067 

§ Fujitsu Component of America Inc., Subsidiary of Fujitsu Microelectronics, Inc, San Jose, 
CA 95135 ... ,.................................... .. . .. . . .. .. .. .. . . . .. 408·922·9000 

§ Futaba Corporation of America, Eleclronic Components Div., Schaumburg, IL 60173 
. . . . . . . . . . . . . . . . . . . . . . . . . 708·884· 1444 

.p Genstar Rental Electronics, Inc., Woodland Hills, CA 91367 ...... 80<J..331·3440 (in CAl; 
800.227·8409 

GM Nameplate, Inc., Seattle, WA 98119 ... ............................. 206·264-2200 
§ Graphic Strategies, Inc., Sunnyvale, CA 94089 .......................... 408-745-6500 
t lEE (Industrial Electronic Engineers), Van Nuys. CA 91405 ...... : ....... 818-787·0311 

KMC Systems, Inc., Midland Pk, NJ 07432 .............................. 201-447·0007 
§Lucas Deeco Corp., Hayward, CA 94544-7831 .......................... 415-471·4700 
§ Matrox Electronic Systems, Ltd., Dorval, au, CANADA H9P 2T 4 . . . . . . . .. 514-685·2630 

Mauell Corp., Dillsburg, PA 17019·0339 ,. . . . . . . . . . .. . . . . . . ... .. . . . . .. . .. 717-432·8686 
§Metra Instruments, Inc., San Jose, CA 95131 ............................ 408-432·1110 

MicroDimensions, Inc, Mentor, OH 44060 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 21 &974-8070 
§tMitsubishi Electronics, Torrance, CA 90502 ............................. 213·515·3993 

§Noritake Co .• Inc., Noritake Co, Umited (Japan), Torrance, CA 90505 .... 213·373-6704 
Planar Systems, Inc., Baaverton, OR 97006-1992 ............. ,......... 503-69<J..l100 
Polytronix, Inc., Richardson, TX 75081 .................................. 214·238·7045 
Raster Graphics, Inc., Bend, OR 97701 ................................... 503·388-2584 
SACO Controls Inc., Montreal,ac., CANADA H4S W9 .... , .............. 514-745·0310 
Southwestern Nameplate & Mfg. Co., Inc.. Anna, TX 75003 ............... 214-231-6663; 

214·924-3289;1 ·80<J..331-6600 
Spectrum Corp., Houston, TX 77075 ............... 713-944·62oo;1·80<J..392·5050(Sls) 
Supertek Electronics Inc., Arlington Heights, IL 60005 ................... 312·981·5655 

t Systems Research Laboratories, Arvin/Calspan, Dayton, OH 45440 . . . ... 513·426·6000 
Taliq Corp., Sunnyvale, CA 94089 ....................................... 408-745·0750 

t Tektronix, Inc., Beaverton, OR 97077 ... ; " . . . . . .. . . .. .. . . . . . . .. . . ... . . . .. 8O<J..835·9433 
§Tele-Denken Resources, Inc., Humble, TX 77346 ....................... 713..f152·5366 
fTeledyne Microelectronics, Los Angeles, CA 90066 ...... 213-822-6229;213-870-9831 

T elegenix, Inc., Div. of Inductotherm Industries, Cherry Hill, NJ 08034 ... 609·424·5220 
Tocos America, Inc., Tokyo Cosrnos Electric Co., Ltd., Arlington Heights, IL 60005-3904 

.................................. : . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . .. . . .. 708-364-7277 
t UCE, Inc., Norwalk, CT 06854 . . .. . . . .. . . .. .. . .. .. . . . . . . . . .. . .. .. . . .. . ... 203-838-7509 
§VGI, Inc., Vikay Industrial Pte. Ltd, Roseville, CA 95661 ................. 916·783·7878 

World Products Inc., Systems Devices Grp., Sonoma 95476 . 707·998·5201 

Displays, Graphic Systems·2000 - See Vol. D 

Displays, Head Up (HUD)-2450 
t Infodex, Inc., Wolcott, CT 06716, 203·879-4944 •••••••••••••••.••••••• a.1016 
§ Futaba Corporation of America, Electronic Components Div., Schaumburg. IL 60173 

.......................................... '.' . . .. . . . . . . .. . . . .. . . . . . . . ... 708·864-1444 
t Galileo Electro..()ptics Corp., Sturbridge, MA 01566 ..................... 508-347·9191 
t Imaging & Sensing Technology Corp, Horseheads, NY 14.845 .......... 607·796·3372 
t Oxley Inc., aranford, CT 06405 . . . . .. .... .. . . .. . . . .. . . .. . . . . . .. . . . . . .. .. .. 203·488· 1033 

Polytronix, Inc, Richardson, TX 75081 .................•................ 214·23&7045 
t UCE, Inc, Norwalk, CT 06854 ........................................... 203-83&7509 

Displays, Indicator Lights-2450 
Altair Exchange Corporation, Nprthridge, CA 91324, 818·701·6977;800-824·5820 

................................................................. B·1034 
AND, William J. Purdy Co., auriingame, CA 94010,415.347-9916 •••••.• B·1139 
DiD·Rey, Div. of Info·Ute Corp., Fairview, NJ 07022, 201·941-4455 •• a'1058·1064 
Genisco Electronics Corporation, San Diego, CA 92173, 619·661·5100 •• B.1153 

§t JKL Components Corporation, Pacolma,CA 91331·2376, 818-896-0019 

§ Kingbright USA Corp., Kingbright Elec. Co., Ltd., Alhambra, CA 91801, 
818·281·9788;818·281·9807 ........ ,......................... B.1170·1172 

t Ledtronics, Inc., Torrance, CA 90505, 213·549·9995 •••••.••.•••.•••.•. B'1174 
t Minelco Inc .• A Talley Ind., Thomaston, CT 0678NI459, 203-283-8261 •. a·1179 
§ Rohm Corporation, Rohm Electronics Division, Antioch, TN 37013, 615-641·2020 

................................................................. a'1183 
SAMTRON DISPLAYS, INC., SAMSUNG Electron Devices, La Mirada, CA 90638, 
213..ao2~25 ............................................... a.1114·1115 

Shokai Far East Ltd., Peekskill, NY 10566, 914·735·3500 .••.•..••••.•.• a.1187 
Wilbrecht ElectroniCS, SI. Paul, MN 55107, 612-222·2791 •••.•.••.• a-1211,1213 

§ Allen· Bradley Co, Div. of Industrial Control Grp., Milwaukee, WI 53201 ... 
414·382·2000 

Applied Components, AC Interface, Rancho Santa Margarita, CA 92688 
714·858-9488 

Automation Displays Inc., Eau Claire. WI ·54703 ......................... 715·834·9595 
Capitol Switch Inc .• Bethel, CT 06801 ...................... 203·744·3300 

§Communication Devices. Inc, Scarborough, Ont., CANM1B3R6 ......... 41&292·4463 
§ Dreefs'Swilch, Inc., Waukegan, IL 60087 ................. 708-662·7667;80<J..323·9605 

§t Eaton CorpJCutler·Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 
WI 53216 ............................................................ 414-449·7487 

t Electronics Research Associates Inc., Winsted, CT 06098 . .. . . . . . . . . . . .. 203·379·2731 
§t Glar·Ban. A Mark IV Company. Tonawanda, NY 14150 . . . . . . 71 &694·5076 

Hewletl·Packard Co., Cupertino, CA 95014.................. 80<J..752·09oo 
§IEE (Industnal Electronic Engineers), Van Nuys, CA 91405 . 818-787·0311 
t Interface Products, Inc., Oceanside, CA 92056 .............. 619-945·0230 

)nterswrtch, Wrn. J. Purdy Co .• Burlingarne, CA 94010 ................... 415·347-9217 
§tLedco, Wilbrecht Elctrns., St Paul, MN 55107 ........................... 612·222·2791 

Leecraft Mig., Long Island City, NY 11101 .............................. 718-392·8800 
§ Ute·Dn Inc., Milpitas, CA 95035 ................... 408·946·4873 
§Marktech International Corp., Latham, NY 12110. 518-786-6591 
§Micro Lamps, Inc .• Batavia, IL 60510-1420 ........ 708-879·0900 

Micro Swrtch, A Honeywell Div., Freeport, IL 61032 815·235-6600 
Mouser Electronics, ManSfield, TX 76063 ................ 800·346·6873 

t Penn Keystone Corp., Wallingford, CT 06492 ............ .............. 203·294-0537 
Precision Elect",..Optics, Inc., Chatham, NJ 07928 ...................... 201-635-8811 

§ Schurter, Inc., Petalurna, CA 94952 ....................... .............. 707·778·6311 
§ Siemens Cornponents, Inc., Optoelectronics Division, Cupertino, CA 95014 

..................................................................... 408·257·7910 
§ Sorenson Lighted Controls, Hartford, CT 06114 ........ 203·527·3092;1·800·243·0240 

Texas Dptoelectronics, Inc., Garland, TX 75042 ......................... 214·487·0085 
§ Three-Five Sys., Inc, Phoenix, {>;l. 85044 . . . . . . . . . . .. . . . . . .. . . . . . . .. . .. 602·49&0035 

§t WarneD, Inc., Fountain Valley, CA 92708 ................................ 714·545·5560 

Displays, Intelligent-2450 
American Control Technology, Inc., West Dundee, IL 60118·2100, 708-426·6780 

................................................................. B·1645 
Apollo Display Technologies, Inc., Holtsville, NY 11742, 516·654·1143 ••• B.1040 

§·Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 
708·662-9200 .................................... :............... B·1045 

§ Dale ElectroniCS, Inc., Columbus Div., Columbus, NE 68601·3647, 402·563·6506 
................................................................. a·1048 

Dlo·Rey·, Div. of Info·Ute Corp., Fairview, NJ 07022, 201·941-4455 •• a-1058·1064 
t Fema Elctrns. Corp., E. Brunswick, NJ 08816, 908·238·1223 .••••..••.•. a.1073 
t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405, 818·787·0311 

.......................... , ...................................... a·1089 
t Infodex, Inc., Wolcott, CT 06716, 203-879-4944 c...................... B·1017 
§ Optrex/Satori, Torrance, CA 90503, 213·214·1791 ••.••••••••••••• B-1110·1111 
§ Seiko Instruments U.S.A.; Inc. Electronic Components, Torrance, CA 90505, 

213·517·7770 .................................................... 001108 
§ Shelly Associates, Inc., Tustin, CA 92680, 714·669-9850 •.•.•.•••••• ..•• B'1123 
§ Standish Industries, Hamlin LCD Div., Lake Mills, WI 53551, 414-648·1000 

............................................. , ................... a·1125 
§Action Instrurnents, San Diego, CA 92123 ............................... 619-279-5726 
§ Allen· Bradley Co., Div. of Industrial Control Grp, Milwaukee, WI 53201 ................ . 

414-382·2000 
§ Aftech Corp., Somerville, NJ 08876 ..................................... 908-707·8464 

Applied Data Systems, Baltimore, MD 21202 ............. 80<J..541·2003;41<J..576·0335 
§ Babcock Display Products, Inc., A Subsidiary of Babcock, Inc., Anaheim, CA 92805 

....................................................................... 714·491·5100 
t Capitol Switch Inc., Bethel, CT 06.801 ................................... 203·744·3300 
§Cincinnati Electrosystems, Loveland, OH 45140 ......................... 513-831·6800 
§ Colorgraphic Communications Corp., Atlanta, GA 30366 ......•......... 404-455-3921 

Colt Electronics Co., Inc., Lenexa, KS 66219 ............................ 913·888-1673 
§Corman Technologies Inc, Waterloo; Ontario. CANADA N2V 1N2 ....... 519-864-4430 

Daytronic Corp, Hawker Siddeley, Miamisburg, OH 45342 ...........•.. 513-86&3300 
Electronics Research Associates Inc., Winsted, CT 06098 .. . .. .. .. . .. ... 203-379-2731 

§ Futaba cOrporation of America, Electronic Components Div., Schaumburg IL 60173 
....................................................................... 708-884-1444 

§-Product sold thrDugh distributors t-Product meets MIL specs ~-Rentals #-:Value Added Reseller EEM 1991 



PRODUCT iNDEX & DIRECTORY DislPlays~ lighted Segment-2450 
§ Graphic Strategies, Inc., Sunnyval~ CA 94089 .. -'-~~~~;~~~~o~T § Extp.ch Instrument.s c·~~~~.:-~:~~t~-~~~~~,;~~;~~~~~~ . 
§ Hantronix, Inc., Liquid Crystal Display, Sunnyvale, CA 94086 .. 406··7:36-3191 § Gotden Pacific Ueclronics, Inc, Placentia., CA 92670 . .. 
t ISC Cardion Electronics, Inc., 'vVoodbIJrv, NY 11797 . . 5".6- CV'j .. 7300 Han. t.ronix. Inc., I Iquiri CrystA.1 Displ::IY, SUnil\N8Ir,!, CA !-1£!()8fl 
§ Isocorn Inc., CampbeJl, CA ~;500e. ,~(J8 UO .. 22!:! ~3 HellvlollPncknrrl ('l)., Cij!,)0Itmct, C!\ qh()14 . 

I<elrron Corp., Mimp,jnterISecurH\1 S~I~jerns: Div" Wi:,!H18rr:, rv~A Ct:'"1 "l"i i':': ~/·W~4·8 700, 5 ~:=)Ff, 31 !lm\I\I.:lk~, C,"', D .. 1{V){1-:-'~' 1 ~ 

617-890-7440 
714-993-6970 
408· 730·3 191 
800 ... "/F,~! 0900 
·1-0R-/.1.1<)5S0 
'bl g-!--J~5-(}'?30 

l'O~-"(29-~1330 

4; fi.-3,q·-8217 
5~6 .. P~l7-34"l5 
.!WB :J70··2212 

§Kessler·-Ellis Plods., AU3ntic Highland!::., N.,! 0771(i ?01-2n1·Q.SOO;DOU-f.,~~1-?!g.!-i i t Interrace !nc., t .. beClrlside. '::A 92056 
§Kl8nz Electronic, Inc .. San Clemrmtc. CA 92672. 7 i/l<1~1-::-~A:~3 f! [n~er-l'·/l?rk.e!, G~en~liew, U. (iOO?F.. . 
§ Ute-On Inc .. Milpitas, C/-\ 95035 
§ Mark-tech IntelnCltional Corp., Latham, f,IY 12110 

lv1icroOimensions, tnc:., Mentor. OH 44060 
Pacific CGmmr.:nicnt;cn~, Santa AnD, Sl'. 9270~ 
Planar Systems. !n(: , Beaverton. OR 9700A -1 99;;~ 
Polyil ani X, !nc., RicttJ.rdson. TX "?S081 
~;ACO Controls ~nt~., Montm3!,Qc., C/\l\lAD/\ i-lllS 1\10 

f\.08 .!V: 6 -4;) 7'.3 
~1R-7.86-65q! 

2"16-974 .. 8070 

fi:J;J-690-11')O 
,! :4-2,).3-:'04f:. 
r.,i,cl-T1G-031f! 

§t Siemens Componenls, 1m;., Optoaloc~I'!Jl1ic.s D;v,jsiJJn GiJpf:lirll0. Cl\ Dti014 
408· 20" 72'10 

Spec-hUff! Corp., HC-Ufitcn. "IX T'lC7S . 
Tektronix, InG., Beaverton. OR 9707'7 

713-i:i.~4-(l;200 .! -800·3'.12·EG:JCI(S~S) 

§ Three-Five S1S., Inc., Pi lOeO!X, P.Z [\:;O~·4 G02-'1D~:-003~ 

Tacos Amenca, Inc., TOi<yo COSillOS Eiccwic en, Ltd" )'.!!i<e1~L~:·.1·{Gif.i!ll;:" 'i.... G::JOO:,<.;9,')<", 

t lJCE, Inc., Norwalk, CT 06854 
§ VOL Inc., Vikay In(justria! Pte. Ltd., Rosevfllr;:, CA 9566 I 

VL ElectronIcs, Inc .. Los Angele:-:>, CA 90010- i ;)03 
Vorne Industries, lnc., Chicago, !L 60B:; 1 

Displays, laser-245!l 
Hantronix, Inc., liquid Crystal Displav. Sunnyva'e, C,!J., 94086 

t Laser Concepts, Omega Organiza1!on Inti., Seattle, WJ.\ 9Cfi 33 . 

DisplillYS, Light-emitting Diwi1r'i' 
Altair iExchange COfl,loration. Northll'iri!-le, 

Ca~}.II:")n Elcll:ms., plru:'leni.~, A:t.. ,;!5002-j, f1C':::-ill~/·~-41:;P~·1 . 
t Gapi~tCl) S.w~kl·1 !m.~ .• Bethel, CT (!6B(11, 2:J~jM (.4.<\, 3:}q~O . 
§ C'~ifr:,:nrrMto!g f:orp" H.nmm·~r,~.,.\w", ~.Ip, itO!):) ~~1~~·~~::·:1·"q:.~tl 

Cr!~ .. ~ze~ Corpnr~11101/i!. C~!rlj.,~ti(.;~. rt :'fi(~ .. 1~'··;.~~5D:·l '~ .. ?,:~ .. :~E(l··· 

203-838,,7'109 
9·i5-78J-7.9n~ 

~!.13·:7:JO·B700 

~'l·12-775·9440 

,-t-OB-736<1191 
::: .. 1ti-36!.l,,/t:l81 

. .. _ f;.!fl·j€5f~ 

n",'!r.;~,'· 

"<"1,1;,:0<:,·· ;~:;'·':;;::11-:; 

lfl"';R'f~i 

§ Dialight Corporation, Mall18squan, N.J mrl:J6, 908~:'::2;~-94UO .... ""..... 31)-ll.i15,")1~~O 

Oio~Rey, DIY. of !nfo-!Ute Corp", F.a~r'lfiew. NJ 07U2:.':, :,?01··9/U··4t]'5~) . r,jr,.iD&H~·IU6-i 
EOI, Wood Dale, IL 60191, 70S-8&O,,5r.3~ "., .... , .... , . ,.. ~"'065 

t Ferna Elci!:rns. Corp., E. Bmnswick, \IdlJ 08S1,S, 903 .. ~3~-1:123 •.•. ... .. .., [3<111073 
t FOX METER INC., EUbllrn, It. 60·!1!l, 70H-3fl5-2422 ., " \)·1,'45-';3<11 

G.enisco Electronics Corporation, Saln Diego, C}..\ 92173, R1t)·~t3·~ ·~1cn fi"'1153 
§ Gloiite Sales Ltd/Glowiite Di,,1., Pauls v<Jne~;\ 00-:, 73:')15, 

405-238-554'1;800-654-3662 ......... ~o·H54 

§ ~dea, inc., Bma, CA 92621, ~·l3,·,f;j97-4'3'32 1?;""·;ln~~; .. -Wfrl,1·!Fi'~··1I Hj5 
§t lEE (IndustriA! ElectrDnic En9inee~'s~, VF,;ln Nt:y.::, CII, 91 lW5, ~;'1f;-:il!'jI'-('3'!1 

............ , ..... "." ...... '" r~'Q108.e,1B14 

~ndustll'iaj Devices, Inc., Hackl(;!neac~, NJ 07GlJ1, ~Oi-'W.~~-;:tnB~:' <. :.!j/to~!!!:i6 

§ IVO Industries, 1nc., Eatontown, 1\1,1 On24, r,08··542-!E'15·~ ;aOl;l·9.3?,-04B~ 
•••• ,. _" ••.•• 0" ••••• " •••• ". ~,ollt)!jil;i,!~3 

§ Kin9bi·ight USA Corp., Kingbright r::.le-c. e,,", 1 .. 1d., 1~\;h~1jm.;'rZl, {~,!i\ ~1ml! , 
81S-2S-I-9788;8i8-28i·,9807 ... .... il~,Q l171'j-~17~~ 

t Le·dtroll1ics, ~ll'Jc., T (lI ... :r~~1.~l:!, CJ\ 9n50!.l·, :'2:' :~-54~~-~J~-:l'~~~ ·j(11~}.'-i:: ,-d'l ;'/; 
~ Ux:r~ .. On Inc, Milpitas, C;.\ 951Dl35, 4OtH1~6·1~?rf3 ... :'S'~iGf~~~~'JO~)5 

t il/.linel{;o lnc ... J.\ l.9lBJey ~m't, Thom:)2ht:m, '::":' ;:·I5·,;'<~,7 .. ~H:'=;~·J, :!·Ii.ia-~~:~:3··iF.,:!2(:~ ~:,.", "1'/3 
§ il-Ji:::C lE!ec¥.mnics, inc., M;J'unt(l~p ifiEm, C~ ~40:m, ';'1~i··~)Cn .. :§Ij)!'~(i ,. E~G·~·!O-o··i l[(J11 
§ Aohm Gorporatior" Rlohm iE!~(';1Hlr'~(!r; :Oi'1l'i'~ict~, .~r~i.1IIJ:.n., -f!\' :::f::ti .... ,:1, (~: ~..(·7,f,; '-;;:j};2C 

Setm Systems, inc." Acton. MA 01720, 508-2ta":j-1·¢OCl;1··~tlO-:25··SETri.t-\~... [I3',q!i~"U) 

§ Sharp €Jectronics Carp ... r~icrolC~ecti"Oj'1jc;s I.~rp", (;c:mjjSi, ¥}A r'J137'Ce, 2~)lE-ir:j.ti:-:1;im'l 
., •.••• _.".... f.\«' ~'l;1Q-1i!'-:1."?·184 

§ Shelly A8sociates, Inc., 1~u$lin, CA 92000, 7'!'~-&69-9ij5j) _ ...... " ... ,." 8;.:.1·n3 
Shokai Far East ltd., Peekskm, ~y "105156, !)14~i'36~35ijO , ...... _.,. ",. r.:'lQ1"i~1:' 

Sloan Co" Sun Valley, CP. 91353-0367, 2i3"875-,~23 ... i3o '·i81l,,11'91,1193-'I'!95 
§ II Stanley Co. INC" Stanley Electric Co. LTD., Irvine, CA 927"1,1, 1,,60i:l-I£D-LC!), 

... , ........ , , ... ,' ........................ , .... , ... a·11g~-119":12G·1 

Texmale, Inc., Vista, CA 92083-839'7, 619-5~B-9S99 , .... , .. ,. O'1375-1ar5,1378 
VL Electronics, Inc" Los Angeles, Cr. 90010-1003, 2·13·13B-07~O ..... ,. <1.1132 
Weschler instrumerrts, Hughes Corp., Clevej~~d, OH 4413(",2':5-238-2550 

, .. , ........ , ... , .. , ....... ,............ 001395-1395,13913'-1400,1.O02-1105 
Wilb,echl Eleclron;cs, St. Paul, MN 55107, 612-222-2791 .. ,.. 8·1211-1213 

§ A,C, Interface Inc" Rancho Santa Margarita, CA 92688 , 714-808-1866 
§ A E G Corporation, Somerville, NJ 08876-1269 908-231-8491 
§.A. E G Corporation, Telefunken Semiconductors Div., Somerville, N.i 08876-1269 

Apollo Display T echnelogies, Inc., Holtsvilie, NY 11742 
Applied Components, AC Interface, Rancho Santa Margarita, C/\ 92688 

Artisan Controls Corp" Parsippany, NJ D70M ".,""',.,'" 
Augat, inc., Interconnection Products Group, Attleboro, MA 02703 
Automation Displays Inc., Eau Claire, WI 54703 

§ Cincinnati Electrosystems, Loveland, OK 45 i 40 . 
§ Communication Devices, Inc., Sc~rborough, Ont, CAN M 181Rf) 
§ Corman Technologies Inc" Waterloo. Ontario, CANADA N2V 1 N2 , 

Datum Timing, Datum Inc., Anaheim, CA 92806-5790 
Densitron Corporation, Densitron International, Torrance, CA 90505 

t Digitec, Marion, OH 43302 , 
§ EAO Switch Corp" Milford, CT 06460 
§ Electro Industries, Div. E.I. Elctrns., Inc., Westbury, NY 115~-lO 
§Electrol Co., York, PA 17405 .,," 

§t ElectroniCS Research Associates Inc., Winsted, CT 06098 
§ Everlight - USA, Glendora, CA 91740 """ 

20 i· 23 I ·,8300 
516-654-1143 

714-858-9488 
201-428-1770 
506-222-2202 
715-834-9595 
513-831-6800 
416-292-4463 
519-884·4430 
714-533-6333 
213-530-3530 
614-387<)444 
203-877-4577 
516-334-0870 
717-848-1722 
203-379-2731 
213-697-5067 

Inle:·S'.flfiich. \rViTl. J. Purdy Cr:;., BlHtingnme, C/\ 9~lj_~·1 (1 

lSL Products Inn Uri., Syosset, NY 117S·j -609~l . 
§ ls(;com Inc., GC1.mpbell, C/\ 95005 . 

I<f:lt!'on Corp .. MimprinteriSt-)curilv S'Js:e!n:::o Di'.!., Waifharr:, 'p.fI./i. 0.215'!. (; r 7-R;4-S"lQO 
I.ectco, Wilbrccht Elctrns .. St. P~"lUl, Mi\,l 55107 !"3 1 :;-;~22-;"~ /91 

~) !.! Ir~~nx DDto . C(j[q)O!wn~s. !n:·.: , ~!lia!ine, ~L 800'3' Wh!', ,")1-) ·359 ·?7\)O 
f) M>liktectl fnternatior:at Corp., U:ltilam, f'N ~:~; it) 518-736-6:'81 

1\'ik:roDirncm-;!on::., ~f1C., Mentor, OH 4.4060 . 
§~.~icm lamps.l!lc .. Ba~Clvi'i. !l. D(jll10-1·~·20 

?16-S'l4-R:J70 
:03-878·0900 
e'f 5-.J3·j-660C t',r.ir:'fO ;-.:i~'v'i:Cl1. A. HO:-":Gj'Wcii [)iv .. '-=~G'8port, ;;_ o1'..),~:'~ 

EI0(:iJ01)ICS. San!;:: ,I\rla, ;;;~ a:.27(1/i-l[/L.2';:': 

('.hn,'sl1hT:, (:"( OH4 1 \). i f111 
~. i";'·<jl.!i~ /'~; ;.:.:-;GOLl-i\lEWPORT 

~O;:-::72-2794 

§ ~::'c':'C{;Orll, ?:tedmond. \V/\ (.;JUDrl;" ;:'-'Oi3 ::/':;·;·9?OOBOO-/12G-6254 
l' Pho-Tr:)nk':;; ')~\!., F. ~, V'.i;11~1P-1· r-fl!q C;'_'., rV~iIW?1 ,k<:,!f', VV! !<:?')I.~ 4 ! 4··3[;5-6704 

§t Qualitv Techl'Iolo91fJS, ~"'ab I\!\o, C,ll.,98404 41 fi-493-0400 
Ciuflntum E)ectronjr;~;, !'1C" b~wjslOwn, !:A -j 70/~1! 1"1 T·~:42- i '132 
SA'-=:O Controls irlc., N~O!ll(C'fl~.OC, GANA[}A ~hS 1\10 

~ ~~mlyC: S,~micondu·:;tol '::orp., Af!()nd3if.:, N,..! 07/~O! 
Schroff Incorporated. Warwick, F,I O~.8B6 . 

§ Schurier, Inc" Pehlluma, C/\ 9t.l952 

SenilJ: lnds, lnG., Wood 03Ii~, Il 601S1 . 
3 ~)iE.'mt.2:nf'; Components, ~nc, Opt:;·e~t-J('tronic~, DivisIon. Cupertino, CA 9501 '1 

SierllBi1S Cornr,'Onerl(S, hIe., Spe::ia! r:'ioducis D~iI 
;- Silicon Sensors, Dodgevi!le, WI 53533 

:114-7·1fr("::110 
:!01-R2."1-A.080 
401-732-3770 
707·778-6311 
:112· :150-'1600 

408· 2[i7-l~ I 0 
:)01 M::;21-:J·100 
1308-935··2707 

~)poct:urr. Corp., Houston, TX Ti075 . 11 ~:i-8,j,,4·i.l.?OO;·! -dOG·J92 ·5050{Sls) 
t "':-']!\;c)yrv; r1!licj· }qler:t::-J:lic:;, 1_():~ /\ngf:;L~s. G!\ 9l)Ofj(i . ~ ~ :~·-~2~~-8;:2P::)i ~~·?~7~)·~ . .iH:; i 

·~·~~~(.~gr~1l1x !n~,., L';;v o~ ~ncluctc.,theriH !ndustries, C!le~ry ~W, !'],! IJI103 J ;)~)9-/:21j-.s220 

~l ~'e,:f,s ln~ .. nmir;~,t::.:. [';'1t8.' hlUDC (Op1c{, OaHas, TX '(;:)26.::;. "::' (,I ~/~!-;'0{5i 1 
;. T(·);,:£:~~ Oploeler;;lJl;:·,lc.3, 1)")('., C-;\af!8'!d 75042 ::~14·';F:,(,-0085 

~~'r'Yf~,"7"I:"I,: ::~\::'. :i~':' ~i,-:"f-::1:;.~.; :" 8:~n4!1 

1":)1,-',:; !r:ul.,::iries :11(:. ::.~IIC.: .. ~jC, -' .• i.~Ch<;", 

§ \,,"'I3.J~100, lnc_, rcu,,~3i~': \j~~ley, C.t; q·Z?!J8 
World Products inc., :~yslems Devi-:'9s Grp., Sonoma 95476 

D~SPII~lf"':' Ur!li1ted Segmelllt-2450l 

'6'J:2"(!'06-C{1~15 

3 12-' 775-8440 
714-545-5560 
707-996-5201 

Altair iE;J{change Corpol"atioi1, I\~ort!hridge, C.~ 91324, ,~-1il·lnl-IS~},"l·,flOO W2/t 56~/O 
"' _ •••• 0 •••• "' .... , 1)"'10'34 1(n~1 

.t\rm~rjc~n Con~wll'et:hno!Of.Hf, inc", West Dundee, ~L ifi011e<;-~-Hln, lOH·/f?6·l]~·~:O 

§ AND, Wimrarn J. ?~J!r'iLiy Co., f.j·.lrlingame, eft. 94010, 415~341~991G 
, ........................ 8·1038-'1039,1138-1139 

:5 ~~~~Ir~c;')r:~ Ui:spi51\j ~md:,u~~5, !j·iC., A Subsidiary of Babcock, Inc., Anaheim, CA 
9"805, r·14A91-!;10rJ . , .... , .... " .............. ". ..... ... 6.1041 

G:;Hflyon Eictms., Phoeni}{, I~(,: (i51J~~1, 6iJ2-944-4421. ..•.. BI)1043 
t:lectric.a! Prcdu(;t.s, G~~erry COl"p(lra~!olf1, Wru,:"k'egan, E. £om;',?', 

r ;,(.! ['1i.:., :)1 .. :·jllf:~J 11,$ ('i€iG(';2, '-': ·!:·vrg-:: .::5.::'··~ ". 
:J~: ~''1:~iton t(.,Ct·::;rJ,~·;z. tic,;"" :i).ai"'l!=';) fm~', ~r!I.I;;''' n,'2'..rcn.~~.i, 

f:;,.··,'ry~~,t. 

i";::, 9t:p!;:05, 2'i'+",~;!J<:153J; 
B·o·m5::; 

'.J :~'';~~~;~, ~:\}'j -!:i,'!'~ ·,,~·!~:S5 8'-' 'J:':: 5f.l .. ·~Oty.;, 

B~·'106o 

fJeil~ r~le@(, \"'l,,~ ();"'Srl2:, '[IfJg··G-,l:~··.t.:·7',t? :'.j'! ·j06B .. ~{r.?'~~ 
Eo :~,;,\m::..wi':~!;:, ~\l,l O~fiei5, 9!}a<~3~· 'i:~:\".~ _ B"'H;::'~ 

K_ m{H-!fj. 7m~<~~~!;··:J42~ Dc ~:i4~ ... -!3!f,{' 
r_~J 1-:::~e~t[!Jnk;!3. \v;iss:is·.:;t'J,:,g~~ O~t CAN!~\:':;'.I\ t.l!,W 2~~'4, t.:.1S-;32~j-:::;C20 

,....... •• • •• 0 3i c 'm't'D,1n:7 
t.llt;;1;chi .I~.m("!rn(;a, j'_l::~" E~,ectr~Jn l\~l1te Oi'li$iofl. SchaumbUfI,j, lit Gij-nS, 

708~5'j7~ ~ 144 , .......... "., .......... ".. _ .................. _ ... " Sr'~10ij2 

Idea, Inc" Brea, CA 92621, 2,3-S9i'-4332 .............• 5.1086-1087,1164-1165 
t lEE (induslr;.1 Eleclm,,'c Engineers), Van l\Iuys, CA 91405, 818-787-0311 

,."., ... ,.,' ... ,,' .. , ........................................... B·1089 
1'10 Industries, inc., Eatonlown, N.I 07724, 908-542-5151;800-932-0489.. S.1091 

§ JK.;'. -c.~lmpf.H~e\11s Corporation, Pacoima, CA 91331-2376, 818-896-0019 .. " .•. 
1:1·1169 

§ We-On In~" Milpitas, CA 95035, 408-946-4873 ......... ,......... 6·1094-1095 
,t iIIlin"lco il1c. - A Talley In<l., Thomaston, CT 06781-0459, 203-283-8261 .. 6.1178 

NEe ElectroniCS, inc., Mountain Vi" .. , CA 94039, 415·960-6000.... 6 0 1100-1101 
Ocu\ar Inc., Ric~",dsan, T)( 75081, 214-437-2561 ...... ,......... B01106-1107 

§ Stllmp r.lectr:;:mic::, Corp .. , ~J~i~rre!~ctmnies Grp.! C.am~~, W/!J., 9870~, ?:06-S34-~500 
,. ... ., ........... " .. ., .... ,. .. ., . .,........ 6-1119-'1121 

Shelly I\ssociale8, Inc., Tustin, CA 92680, 714-669-9850 ..... " ... ,.,.. 8-1122 
Slam1i.;' In<lusl,;"., Hamlin LC!} f)iv., l.ake Mills, WI 53551, 414-648-1000 

... , .............. , .......... " ..... , .... ", .. .,.,., ... ' ...... ,.. 110 ,,25 
Slave, Co., I01C., Bay Shore, NY 11706, 516-665-BII00 " .. ,., .... ,. S-"27-1129 
Te,mate, Inc., ifisla, Cill 92083-8397, ;;'19-598-9899 .. ,. '. . .. ,'........ 0-1376 
III Elecl,onic., Inc., '-a. Angeles, CA 90010-1503,213-738-8700 ,.,.... So'1132 
Weschler Insirumei'lts, Hughes Corp., C~eveiand, OH 44136, 216-238'-2~50 

.............. ' ............................ , .. ,., .. ,.,.' ... " .. ;:.·',396 
§A E G Corporation, Somerville, NJ 08816-1269 908-231-8491 

Applied Components, AC !nteliace, Ranciio Santa Margarita, CA 92688 

Capitol Switch Inc., Bethel, CT 06801 
§ Cincinnati Electrosysterns, Loveland, OH 45140 
§Dale Electronics, Inc" Columbus Oiv" Columbus, NE 68601-36/.7 , 
§ Dialight Corporation, Manasquan, N.I 08736 
t EEV Inc" Elmsford, NY 10523 ' , , , , . , , , , , , , 

714-858-9488 
203-744-3300 
o 13·B31·680() 
402 .. 56:3-·6506 
908-223-9400 
9 14-592-6050 ' 

--_._---------'------_. 
EEM 1991 §-Product sold through disiribulors j'-Product meets MIL'specs <p-Rentals #-Value Added Reseller 



Displays, Lighted Segment-2450 (Cont'd) 
t Electronics Research Associates Inc, Winsted, CT 06098 ............... 203-379-2731 

Everlighl- USA, Glendora, CA 91740 ................................... 213-697-5067 
§ Futaba Corporation of America, Electronic Components Div., Schaumburg, IL 60173 

........•.•..................•.............. : . . . . . . . . . . . . . . . . . . . . . . . . .. 708-884-1444 
Ghielmetti, Inc., Westlake Village, CA 91361 .... , ......................... 800-228-1097 
GM Nameplate, Inc, Seattle, WA 98119 .. .. .. .. .. .. .... .. .. .. .. .. .. ..... 206-284-2200 
Hantronix, Inc., Liquid Crystal Display, Sunnyvale, CA 94086 ............ 406-736-3191 

§ Hewlett-Packard Co., Cupertino, CA 95014 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 800-752-0900 
Inter-Market, Glenview, IL 60025 ........................................ 708-729-5330 
Interswitch, Wm. J. Purdy Co., Surlingame, CA 94010 ................... 415-347-8217 

§tLucas Deeco Corp., Hayward, CA 94544-7631 ......................... 415-471-4700 
Planar Systems, Inc., Beaverton, OR 97006-1992 ....................... 503-69{}-11oo 
Quantum Electronics, Inc, lewistown, PA 17044 ........................ 717-242-1132 
Senior Inds., Inc., Wood Dale, Il60191 .................................. 312-35{}-1600 

§ Siemens Components, Inc., Optoelectronics Division, Cupertino, CA 95014 
....................................................................... 406-257-7910 

Siemens Components, Inc, Special Products Div.,lselin, NJ 08830 ...... 201-321-3400 
Spectrum Corp., Houston, TX 77075 ............... 713-944-6200;1-80{}-392-5050(Sls) 

§ Three-Five Sys., Inc, Phoenix, I\Z. 85044 .. .. .. .. .. .. .. ... .............. 602-498-0035 
Vorne Industries, Inc., Chicago, IL 60631 .................... 312-775-9440 

§t Wamco, Inc., Fountain Valley, CA 92708 ................................ 714-545-5560 
World Products Inc" Systems Devices Grp., Sonoma 95476 .......... 707-996-5201 

Displays, liquid Crystal (LCD)-2450 
§ AND, William J. Purdy Co., Surllngame, CA 94010, 415-347-9916 

..................... ,............................ S·1038-1039,1137-1139 
Apollo Display Technologies, Inc., Hallsville, NY 11742, 516-654-1143... 801040 
CSM America Corp., Sanla Monica, CA 90404, 2"13-828-8245 •• "........ 001083 
Dala Ray Corp., Westminster, CO 80234,1-800-926-5556; 303-451-1300 

........................................ ,................... 8 0 1050-'053 
DC! Inc., Olathe, KS 66062,913-782-5672 .•......... ................... S01054 

§t Densitron Corporali"", Densitron International, Torrance, CA 90505, 213-530-3530 
................................................................. 6 0 1055 

§t Excel Technology inti. Corp., Bell" Mead, NJ 08502, 008-874-4747 •. ao1069-1072 
t Fem. Elctms. Corp., E. BrunswiCk, NJ 08816, 908-238-'1223 .•. .•.•.•... S01073 
§Hantronin, Inc., liquid Crysta! Display, Sunnyvale, CA 94086, 406-736-3191 

........................................................ a·1078-1079 
§ HitaG~1i l\!I!erica, Ltd., Electron Tube Division. Schaumburg, IL 00173, 

701l:; 1"1 -'j 144 .............. ................................ S010811-1083 
lilT (In<ills;,;,,1 E'·9cli"Ollic Engineers), Van Nuys, CA 91405, 818-787-0311 

... ......................................... S.1088-1089,1814 
Ju )"CU r.Jb:,::IC:; ~jt California, inc., Orange, CA 92665, 714-974-1701 ..... B.1819 

I; !XU. Inc .. ClevdDnd, OH 44146, 216-786-8700 ................... a.1097-1099 
"i$Scl I=leclroni<:s, MOllntain View, CA 94043, 415-969-1100....... S.1103-1105 

t Ocular Inc., Richards"n, TX 75081, 214-437-2561 ................ B.l106-1107 
§ Oplrex/SalOl"i, Torrance, CA 90503,213-214-1791 ••••..••.•....•• S·1110-1111 

Philips Components Discrete Producl.s Division, A North American Philips 
Company, Riviera Seach, FL 33404, 407-881-3200 •..••••••.•.•.•.••. S.1113 

Rohm Corporation, Rohm Electronics Division, Antioch, TN 37013, 615-641-2020 
................................................................. S·1183 

SAMTRON DISPLAYS, INC., SAMSUNG Electron Devices, La Mirada, CA 90638, 
213-802-8425 ............................................... S.1114-1115 

§ Selko Instruments U.S ..... , Inc. Electronic Components, Torrance, CA 90505, 
213-517-7770 :........................................... Bol117.-Do1106 

Setr. Systems, 'nc., Acton, MA 01720, 508-263-1400;1-800-25-SETRA . .• B.1949 
§ Sharp Electronics Corp., Microelectronics Grp., Camas, WA 98705, 206-834-2500 

................ "' ......................... "'......... .•.••. S·1119-1121 
§ Shelly Associates, Inc., Tustin, CA 92680, 714-669-9850 .......•.• S01122-1124 
§ Standish Industries, Hamlin LCD Di1l., Lake Mills, WI 53551, 414-648-1000 

................................................................. B·1125 
§II Stanley Co. INC., Stanley Electric Co. LTD., Irvine, CA 92714, 1-GOO-LED-LCD1 

.................................................. So1196,1193,1200-1201 
Texmale, Inc., Vista, CA 92083-8397, 619-598-9899 •.••.•• .••. .. .• DO "l375-1376 
VL ElectroniCS, Inc., los Angeles, CA 90010-1603, 213-738-8100 •••.••. ao1132 
Weschler instruments, Hughes Corp., Cleveland, OH 44136, 216-238-2550 

........ ............ ...... ................. ...... ........... D'1395-1396 
§A.C.lnterface Inc., Rancho Santa Margarita, CA 92688 ............ 714-858-1886 
§ Action Instruments, San Diego, CA 92123 . . . . . . .. . . . . . . . . 619-279-5726 

A E G Corporation, Somerville, NJ 08876-1269 ......... 908-231-8491 
AFE Displays Inc., Charlottesville, VA 22901 ............ 804-974-7801 

§ Alps Electric (USA), Inc., San Jose, CA 95134 ....... 408-432-6000 
§Communication Devices, Inc., Scarborough, Ont., CAN MiB3RS. '" 416-292-4463 

Computerwise, Olathe, KS 66062 ........................ 913-829-0600 
§ Craft Data, Inc., Mission Viejo, CA 92691 .............. 714-582-8264 

Crystaloid Electronics, Hudson, OH 44236 ........................ 216-655-2429 
e.S Electronic Sales, Inc., Frankfort, IN 46041 ..................... 317-659-1874 
DataLux Corp., Winchester, VA 22601 ... . . . . . . . . . . . . . . . . . . 703-662-1500 

t EEV Inc., Elmsford, NY 10523 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 914-592-6050 
§t Electronics Research Associates Inc., Winsted, CT 06098 . . 203-379-2731 

Endicott Research Group, Endicelt, NY 13760............. 607-754-9187 
§ Epson America, Inc.lOEM Div, Torrance, CA 90503 ...... 213-534-4500 
§Epson America Inc., Component Sales Dept, Torrance, CA 90503 ....... 213-787-6300 
§ Extech Instruments Corp., Waltham, MA 02154 .............. 617-890-7440 
t Interface Products, Inc., Oceanside, CA 92056 ............... 619-945-0230 

Inlernationallnstrumentation, Inc., Westlake Vlg., CA 91361 . 805-495-7673 
ISl Products Int'!, ltd., Syosse~ NY 11791-6093 .... 516-937-3475 
Kessler-Ellis Prorts., Atlantic Highlands, NJ 07716 ........ 201-291-0500;800-631-2165 
Kyocera Northwe6~ Electronic Components Group, Vancouver, WA 98661 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .............. 206-696-2840 
Melfess Five, Inc., los Angeles, CA 90025 .............. 213-826-8133;80{}-533-2297 
MFI, Los Angeles, CA 90025 ............................. 213-828-8133;8QO-533-2297 
Mouser Electronics, Mansfield, TX 76063 ............................... 80{}-346-6873 

§ Newport Electronics, Santa Ana, CA 92704-4426 ....... 714-540-4914;80D-NEWPORT 
§ PCI, Inc., San Jose, CA 95128 .......................................... 408-282-0200 
§ Philips Components Discrete Products Div, A North American Philips Co, Discrete 

Semiconductor Group, SlaterSVille, RI 02876-2078 .................... 401-762-3800 

PRODUCT INDEX & DIRECTORY 
Polylronix, Inc., Richardson, TX 75081 .................................. 214-238-7045 

§ Relay SpeciaHies, Dakland, NJ 07436 .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. 201-337-1000 
§Sanyo Semiconductor Corp, Allendale, NJ 07401 ....................... 201-825-8080 

Shokai Far East ltd; Peekskill, NY 10566 ............................... 914-736-3500 
Supertek Electronics, Inc., Arlington Heights, IL 60005 ................... 312-981-5655 
Taliq Corp., Sunnyvale, CA 94089 ....................................... 408-745-0750 

tTeledyne Microelectronics, los Angeles, CA 90066 ...... 213-822-8229;213-87{}-9631 
tTexas Optoelectronics, Inc, Garland, TX 75042 ......................... 214-487-0085 
§ Three>-Five Sys., Inc., Phoenix, I\Z. 85044 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... 602-496-0035 
t UCE, Inc., Norwalk, CT 06854 .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . ... 203-638-7509 
§VGI, Inc., Vikay Industrial Pie. ltd., Roseville, CA 95661 ................. 916-763-7878 

World Products Inc, Systems Devices Grp., Sonoma 95476 . . . . . . . . . . . .. 707-996-5201 

Displays, LCD, Sheets-2450 
AND, William J. Purdy Co., Surllngame, CA 94010, 415-347-9916 ••. S'1038-1039 

§ Hitachi America, Ltd., Electron Tube Division, Schaumburg, IL 60173, 
708-517-1144 ••• ,........................................... 801081,1083 

Nissei ElectroniCS, Mountsin View, CA 94043, 415-969-1100 ••..••• So1103-1105 
Ocular Inc., Richardson, TX 75081, 214-437-2561 .•••.••.•.•••••.••.•• So1106 

§Opt,ex/Salori, Torrance, CA 90503, 213-214-1791 ..................... S.1110 
Shelly Associates, Inc., Tustin, CA 92680, 714-669-9850 ••.••••.•. a'1123-1124 
Standish Industries, Hamlin LCD Div., Lake Mills, WI 53551, 414-648-1000 

................................................................. S·1125 
§t Excel Technology IntI. Corp., Belle Mead, NJ 08502 ..................... 908-874-4747 
t Fema Elctrns. Corp., E Brunswick, NJ 08816 ............................. 908-238-1223 
§Hantronix, Inc., liquid Crystal Display, Sunnyvale, CA 94086 ............ 408-736-3191 

Polylronix,lnc, Richardson, "FX 75081 .................................. 214-238-7045 
Taliq Corp, Sunnyvale, CA 94089 ....................................... 408-745-0750 

t UCE, Inc, Norwalk, CT 06854 .......................................... 203-638-7509 
VL Electronics, Inc., los Angeles, CA 9001 (}-1603 . . . . . . . . . . . . . . . . . . . . . .. 213-738-8700 

Displays, Message-2450 
American Control Technology, Inc., West Dundee, IL 60118-2100, 708-426-6780 

................................................................. S·1645 
AND, William J. Purdy Co., Surlingame, CA 94010, 415-347-9916 

....................................................... S01038-1039,1139 
Apollo Display Technologies, Inc., Holtsville, NY 11742, 516-654-1143... a.1040 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, II- 60087, 
708-662-9200 .................................................... So1045 

§ Dale Electronics, Inc., Columbus Div., Columbus, NE 68601-3647, 402-563-6506 
............................................................ , ••.. B·1046 

DCllne., Olathe, KS 66062, 913-782-5672 ............................. B'1054 
Dio-Rey, Div. of Info-Lite Corp., Fairview, NJ 07022, 201-941-4455 ., S.1058-1064 
EDI, Wood Dale, IL 60191, 708-860-5838 ............................. S'1065 
FOX METER INC.; Elburn, IL 60119, 708-365-2422 .•••••••••••••.•••••. 001345 
F-P ElectroniCS, Mississauga, On!., CANADA 14W 2Pl, 416-624-3020 •.. S'1075 
Hitachi America, ltd., Electron Tube Division, Schaumburg, IL 60173, 

708-517-1144 ............................................... B'1081-1083 
Idea, Inc., Srea, CA 92621, 213-697-4332 •.•.•.•....•.• S'1086-1087,1164-1165 
Jayeo Plastics of California, Inc., O,ange, CA 92665,714-974-1701 •••.. S'1819 
Ocular Inc., Richardson, TX 75081, 214-437-2561 ...•.•.•.•..•.•..••. " S'1107 
Optrex/5alori, Torrance, CA 90503, 213-214-1791 •.•.•••.••.•.••.•.••. S.1110 

§ Sharp Electronics Corp., Microelectronics Grp., Camas, WA 98706, 206-834-2500 
.......... '" ..................... _..................... S'1119-1121;I184 

Shelly ASSOCiates, Inc., Tus!in, CA 92680,714-669-9850 .•.•.•..•• S'1122-1123 
Staver Co., Inc., Say Shore, NY 11706, 516-666-8000 ..••..•.•..•.•.••• S.113O 
Texmote, Inc., Vista, CA 92083-8397, 619-598-9899 ...•.••.•. •• .••.••.• 001380 
Weschler Instruments, Hughes Corp., Cleveland, OH 44136,216-238-2550 

................................................................. D·1395 
§ Allen- Bradley Co, Div. of Industrial Control Grp., Milwaukee, WI 53201 

414-382-2000 
tAydin Corp., Horsham, PA 19044 ................ 215-657-7510 
§ Babcock Display Products, Inc., A Subsidiary of Babcock, Inc., Anaheim, CA 92805 

........................ ............ ..... 714-491-5100 
Capitol Switch Inc., Bethel, CT 06801 203-744-3300 

§Cincinnati Electrosystems, loveland, OH 45140 ....................... " 513-631-6800 
Colt Electronics Co., Inc., lenexa, KS 66219 ..... .. .. .. .. .. .. .. .. .. . 913-888-1 673 

§ Futaba Corporation of America, Electronic Components Div., Schaumburg, Il 60173 
. . . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. . . .. . .. . .. .... 708-884-1 444 

t Interlace Products, Inc., Oceanside, CA 92056 ......... . . . . . .. 619-945-0230 
§Kessier-Ellis Prods., Atlantic Highlands, NJ 07716 ........ 201-291-0500;80{}-631-2165 

MicroDimensions, Inc., Mentor, OH 44060 ........ 216-974-8070 
t Penn Keystone Corp, Wallingford, CT 06492 . . . . . . . . . . . . . .. 203-294-0537 

Planar Systems, Inc., Beaverton, OR 97006-1992 . . . . . . . . . . . . . . . . . . . .. 503-690-1 100 
Quantum Electronics, Inc., Lewistown, PA 17044 ............. 717-242-1132 
Siemens Components, Inc., Optoelectronics Division,. Cupertino, CA 95014 

.................. .......................................... 408-257-7910 
Spectrum Corp., Houston, TX 77075 ............... 713-944-6200;1-800-392-5050(Sls) 
Telegenix, Inc., Div. of Inductotherm Industries, Cherry Hill, NJ 08034 609-424-5220 

t UCE, Inc., Norwalk, CT 06854 .................. 203-838-7509 
Vorne Industries, Inc., Chicago, IL 60631 ................... . 
World Products Inc., Systems Devices Grp., Sonoma 95476 

Displays, Multifunction-2450 

312-775-9440 
707-998-5201 

American Control Technology, Inc., West Dundee, IL 60118-2100, 708-426-6780 
................................................................. S·I645 

AND, William J. Purdy Co., Surlingame, CA 94010, 415-347-9916 •.•.••• a.ll39 
Apollo Display Technologies, Inc., HoHsvilie, NY 11742, 516-654-1143... S.104O 
Dale Electronics, Inc., Columbus Div., Columbus, NE 68601-3847, 402-663-6506 

.................................................................. S'1048 
Dio-Rey, Div. of Info-Lite Corp., Fairview, NJ 07022, 201-941-4455 ., S'1058-1064 

t FOX METER INC., Elburn, IL 60119, 708-365-2422 ................ D'1346-1347 
Hitachi America, LId., Electron Tube Division, Schaumburg, Il60173, 

708-517-1144 ........................................... , •.. S.I081-1083 
t Infodex, Inc., Wolcott, CT 06716, 203-879-4944 •••••.••••.•••.••.•.•.• S'1016 

ledtronics, Inc., Torrance, CA 90505,213-549-9995 •••••..••...•.••.•• 801174 

§-Product sold through distributors t-Product meets MIL spscs <p-Rentals #-Value Added Reselier EEM 1991 
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Optrex/Satori, Torrance, CA 90503,213-214-1791 .•..•........... 8·1110-1111 
Shelly Associates, Inc., Tustin, CA 92680, 714-669-9850 •..•...•....•.. 8.1123 
Texmate, Inc .• Vista, CA 92083-8397, 619-598-9899 ............•.... '" 0·1375 

§ Aclion Instruments. San Diego. CA 92123 . 619-279-5726 
§ Allen- Bradley Co., Div. of Industrial Con1rol Grp., Milwaukee, WI 53201 

§ AIIech Corp., Somerville, NJ 08876 
Automation Displays Inc., Eau Claire, WI 54703 . 
Capitol Switch Inc., Bethel, CT 06801 
Colt Electronics Co., Inc., Lenexa, KS 66219 
C·T ek Inc., Wakefield, MA 01880 . 
Hughes Aircraft Co., Industrial Products Division, Carlsbad. CA 92009 . 

t Interface Products, Inc., Oceanside, CA 92056 

414-382-2000 
908·707-8484 
715-834-9595 
203· 744-3300 
913·888·1673 
617-246-1720 
619'931-3000 
619·945-0230 

Ocular Inc., Richardson, TX 75081 
Spectrum Corp., Houston, TX 77075 . 
Taliq Corp., Sunnyvale, CA 94089 

214·437-2561 
713-944-6200; 1-800·392-5050(Sls) 

408·745-0750 
World Products Inc., Systems Devices Grp., Sonoma 95476 . 707'996-5201 

Displays, Planar Gas Discharge-2450 
Canyon Elctrns., Phoenix, AZ 85021, 602-944-4421 ......... , ......... , 6.1043 
Cherry Electrical Products. Cherry Corporation, Waukegan, IL 60087, 

708-662-9200 , ........... , ... , ................ " ......... ,.. 6.1044-1045 
t lEE (Industrial Electronic Engineers), Van Nuys. CA 91405, 818-787-0311 

............................. , ..... , .. , ............... , ....... , .. 6·1089 
§ Babcock Display Products, Inc., A Subsidiary of Babcock, Inc., Anaheim, CA 92805 

714-491-5100 
§ Craft Oata, Inc., Mission Viejo, CA 92691 
§ Dale Electronics, Inc., Columbus Div., Columbus, NE 68601-3647 
§ Densitron Corporation, Densitron International, Torrance, CA 90505 
t Displays, Inc., Lewistown, PA 17044 

Quantum Electronics, Inc., lewistown, PA 17044 .. 

Displays, Plasma-2450 

714'582-8284 
402-563-6506 
213-530-3530 
717-242-2541 
117-242-1132 

Apollo Display Technologies. Inc .• Holtsville, NY '11742, 516-654-1143, .. B.1040 
§ Babcock Display Products, Inc .. , A Subsidiary 01 8abcock, Inc •• Anaheim, CA 

92805,714-491-5100 ............... , ........ , ...... ", ... ,....... 8.1041 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, II. 60087, 

708-662-9200 ... ....... , .... " .... , ......... , .. ,."..... B.·1044-1045 
§ Dale Electronics, Inc., Columbus oi •. , Columbus, NE 68601-3647, 402 .. 563-6506 

, .......... " .............. ,. ........ " ... , .... .. . . ... .. . .. 6·1046-1048 
§t Densitron Corporation, Densitron International, Torrance, CA 90505, 213-530-3530 

. ,. ....... '" ... ,. .................................. ,.,......... 6·1055 
Endicott Research Group, Endicott, NY 13760, 607-754-9187 .......•. ,. 8.1067 

't lEE (Industrial Electronic Engineers), Van Nuys, CA 91405, 818·787-0311 
, ,. ." ........ , ,. ....... , ...... ,., .. ,. ... ,,. .. , ........ ,.... 8·1089.1814 

AFE Displays Inc., Charlottesville, VA 22901 804-974-7801 
§ Craft Data, Inc., Mission Viejo, CA 92691 714-582-8284 
§ Fujitsu Component of America Inc., Subsidiary of Fujitsu Microelectronics, Inc., San Jose, 

CA 95135 .. 408-922-9000 
Futaba Corporation of America, Electronic Components Div., SChaumburg, IL 60173 

708-884- t 444 
t Librascope Corp., Glendale, CA 91201 818-244-6541 
§ Lucas Deem Corp., Hayward, CA 94544-7831 415-471-4700 
t Miltope Corp., Melville, NY 11747 516-420-0200 
t Orbit Inslrument Corp., Hauppauge, NY 11788 516-435-8300 
tOrbit Instrument of Cal., Orbit Instrument Corp., Cypress, CA 90630 . 714-527-0561 

Quantum Electronics, Inc., Lewistown, PA 17044 717-242-1132 
Talogenix, Inc., Div. of Inductotherm Industries, Cherry Hill, NJ 08034 609-424·5220 

tThomson Electron Tubes & Devices Corp., Thomson CSF, Totowa, NJ 07511 
201-812-9000 

World Products Inc., Systems Devices Grp., Sonoma 95476 . 707-996·5201 

Displays, Programmable-2450 
American Control Technology, Inc" West Dundee, IL 60118-2100, 708-426-6780 

........... , ., ... , ... .,. , .... ., ..... , ........... ., . ., . . .. .. .. . ... 8·1645 
AND, William J, Purdy Co., Burlingame, CA 94010. 415-347-9916 .,. B·1038-1039 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 
708-662-9200 .. , ...... ., ........ ., .. , ..... ,., ............ ., .. ,... 8.1045 

§ Chrono-Iog Corp., Havertown, PA 19083, 215-853-1130 ......•... , •.•. , 0.1084 
§ Dale Electronics, Inc., Columbus Oiv., Columbus, NE 68601-3647, 402-563-6506 

................ ., , ..................... , . , ....... , ...... , . ., .... 8·1048 
Dio-Rey, Div. of Info-Lite Corp .• Fairview, NJ 07022, 201-941-4455 , .. B·1058-1064 

t FOX METER INC., Elburn, IL 60119, 708-365-2422 •....••.. ,...... 0·1345,1347 
Seiko Instruments U.S.A., Inc. Electronic Components, Torrance, CA 90505, 

213-517-7770 , .................. ,., ....... " ........... ,., ...... , 8.1117 
Sharp Electronics Corp., Microelectronics Grp., Camas. WA 98706,206-834-2500 

........... , .......................... , ......... ""." .. , ....... 8·1119 
Shelly Associales.lnc" Tustin, CA 92680, 714-669-9850 ..... " ... , .. ,.. 8·1123 
Texmate, Inc., Vista, CA 92083-8397, 619-598-9899 .. •... ... .. ..... . . .. 0·1375 
Weschler Instruments, Hughes Corp., Cleveland. OH.44136, 216-238-2550 

, .............. " ... ,,, .................... , .......... ,,, ... 0·1396,1399 
§Action Instruments, San Diego, CA 92123 619-279-5726 

AFE Displays Inc., Charlottesville, VA 22901 ... 804-974-7801 
§ Allen- Bradley Co., Div. of Induslrial Control Grp .• Milwaukee, WI 53201 

414-382-2000 
§ Altech Corp., Somerville, NJ 08876 908-707-8484 
tAyqin Corp., Horsham, PA 19044 215-657-7510 
§ Babcock Display Products, Inc., A SubSidiary of Babcock, Inc., Anaheim, CA 92805 

.... 714-491-5100 
§Cincinnati Electrosystems, Lov'eland, OH 45140.. 513-831-6800 

Colt Electronics Co., Inc" Lenexa, KS 66219 913-886-1673 
§ Futaba Corporation of America, Electroni~ Components Div., Schaumburg, IL 60173 

708-884-1444 
§ Graphic Strategies, Inc., Sunnyvale, CA 94089 
t Intertace Products, Inc., Oceanside, CA 92056 
§ ITT Gillillan, m Defense Inc., Van Nuys, CA 91409 . 

408-745-6500 
619-945-0230 
818-988-2600 

Displays, Status-2450 
§ Kessler-Ellis Prods., Atlantic Highlands. NJ 07716 ...... 201·291-0500;800-631-2165 
§Lucas Deeco Corp .. Hayward, CA 94544-7831 415-471-4700 

Matrox Electronic Systems, Ltd., Dorval, au, CANADA H9P 2T4 . 
MicroDimensions, Inc., Mentor, OH 44060 . 
Omega Engineering, Stamford, CT 06907 . 
Planar Systems. Inc., Beaverton, OR 97006-1992 
Quantum Electronics, Inc., Lewistown, PA 17044 . 

§tSiemens Components, Inc., OptoelectroniCS DIVISion, Cupertino, CA 95014 

514-685-2630 
216·974-8070 
800-826·6342 
503-690-1100 
717·242-1132 

408-257·7910 
spectrum Corp., Houston, TX 77075 . 
Taliq Corp., Sunnyvale, CA 94089 . 

713-944·6200;1·800·392-5050(Sls) 
408· 745·0150 

Telegenix, Inc., Div. of Inductotherm Industries, Cherry Hill. NJ 08034 
§ Three-Five Sys., Inc., Phoenix, AZ 85044 . 

Triplett Corporation. Bluffton, OH 45817-9987 . 
t UCE, Inc., Norwalk, CT 06854 .. 

Vorne Industries, Inc., Chicago, IL 60631 

609-424-5220 
602-496-0035 
4 I 9-358-5015 
203-838-7509 
312-775-9440 

Displays, Projection Type (CRT; Electromechanical; Film; 
light Valve)-2450 

t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405, 818-787-0311 
....................... , ............................. , ..... , 6 0 1089,1814 

Aydin Corp .. Horsham, PA 19044 215-657-7510 
§Conrac Display Products, Inc, Duarte, CA 91010 818-303-0095 
§ Covid, Inc., Tempe, AZ 85281 602-966-2221 

Dotronix, New Brighton, MN 55112 .. 6t2-633-1742 
§t Excel Technology IntI. Corp., Belle Mead, NJ 08502 . 908-874-4747 

Hughes Aircraft Co., Industrial Products Division, Carlsbad, CA 92009 619-93t-3000 
tlibrascope Corp., Glendale, CA 91201 818-244-6541 

Mitsubishi Electronics. Torrance, CA 90502 . 213·515-3993 
t Orbit Instrument Corp., Hauppauge, NY 11788 . 516-435-8300 
t Orbit Instrument of Cal., Orbit Inslrument Corp., Cypress, CA 90630 .. 7 t 4-527-0561 
§ Sharp Electronics Corp., Microeleclronics Grp., Camas, WA 98706 206-834-2500 

§tShelly Associates, Inc., Tustin, CA 92680 714-669-9850 
t Systems Researcl, Laboratories, Arvin/Calspan, Dayton, OH 45440. 513-426-6000 
tTerminal Data Corp., Rockville, MD 20855 301-921-8282 
t UCE, Inc., Norwalk, CT 06854 . 203-838-7509 

Displays, Remote-2450 
Apollo Display Technologies, inc., Hollsville, NY 11742, 516-654·1143... B·1040 
Canyon Elc!rn •. , Phoenix, AZ 85021, 602-944-4421 ...... , •......... ,.. 6·1043 

§ Chrono-Iog Corp., Havertown, PA 19083,215-853-1130 ................ 0.1084 
oCllnc., Olathe, KS 66062, 913-782-5672 •....... , ., ... , .•.. " B01054, 0 0 1342 
Dio-Rey, Di •. 01 Into-Lite Corp., Fairview, NJ 07022,201-941-4455 ,. 6 0 1058-1064 
EOI. Wood Dale, IL 60191, 708-860-5838 •..•.•..•. , ..... ,............ 8·1065 

§ Electro-Numerics, Inc., Irvine, CA 92714, 714-250-1501 ......• , •... ,... 0.1344 
§t Excel Technology intI. Corp., 8elle Mead, NJ 08502, 908-874-4747 .. 6 01069-1072 

t FOX METER INC., Elburn, IL 60119,708-365-2422 , ....... ,.,..... 0 0 1345,1347 
t Infode •• Inc., Wolcott. CT 06716, 203-879-4944 " ......•••. , ...•. ,.... 8.1016 
§ IVO Industries, Inc., Eatontown, NJ 07724, 908-542·5151 ;600-932-0489 .. B.1091 

Laurel Electronics, Inc., Newport Beach, CA 92663, 714-646-6846 .. 0.1359-1360 
§ Newport Electronics, Santa Ana, CA 92704-4426, 714-540-4914;800-NEWPORT 

....... ., ........ ., ....... ., ....... ., ..... , ........ " ... ,.,.,.,.. D·1365 
Nissei Electronics, Mountain View, CA 94043, 415-969-1100 ..•. ,., B.l103-1105 
Weschler Instruments. Hughes Corp., Cleveland, OH 44136. 216-238-2550 

•.• , ......... , ..•......•........ , .................. , ... •. . .. 0 01395-1398 
§Action Instruments, San Diego, CA 92123. 619·279-5726 
§ Allen- Bradley Co., Oiv. of Industrial Control Grp., Milwaukee, WI 53201 

414-382-2000 
§ Altech Corp" Somerville, Nj 08876 908-707-8484 

Applied Data Systems, Baltimore, MD 21202 . . 800-541·2003;410-576-0335 
§ Babcock Display Products, Inc., A Subsidiary of Baococl<, Inc., Anaheim, CA 92805 

7t4-491-5100 
t Capitol Switch Inc., Bethel, CT 06801 
§ Cherry Electrical Products. Cherry Corporation, Waukegan, IL 60087 ,. 

203-744-3300 
708-662-9200 
513-831-6800 § Cincinnati Electrosystems, Loveland, OH 45140 . 

§ Colorgraphic Communications Corp.; Atlanta, GA 30366 
Colt Electronics Co., Inc., Lenexa, KS 66219 

§ Craft Data, Inc .• Mission Viejo, CA 92691 
C-Tek Inc., Wakefield, MA 01880 .. 

.. ... 404-455-3921 
913-888-1673 
714-582-8284 
617-246-1720 

§Dale Electronics, Inc., Columbus Div., Columbus, NE 68601-3647 
Datachron Inc., Anaheim, CA 92805 . 

402-563-6506 
714-385-1705 
714-533-6333 Datum Timing, Datum Inc., Anaheim, CA 92806-5790 

Daytronic Corp., Hawker Siddeley, Miamisburg, OH 45342 
FTSiAUSTRON, Austin, TX 78761-4766 . 

§ Graphic Strategies, Inc., Sunnyvale, CA 94089 
Inter-Market, Glenview, IL 60025 . 

§ Kessler-Ellis Prods., Atlantic Highlands, NJ 07716 . 
KMC Systems, Inc., Midland Pk., NJ 07432 . 

§ LFE Instruments, Clinton, MA 01510-3099 
§ Lucas Deeco Corp., Hayward, CA 94544-7831 

513-866-3300 
512-251-2341 
408-745·6500 
708-729-5330 

201-291·0500;800-631-2165 
201-447-0007 
508-835·1 000 
415-471-4700 

MI A-COM Government Products, Inc., Hunt Valley, MD 21030 .. 
Planar Systems, Inc., Beaverton, OR 97006-1992 

301-771-0077 
503-690-11 00 
216-666-0085 
619-598-9899 
215-441-5305 
203-838-7509 
503-641-1804 
312-775-9440 

Systems Data, Inc., Akron, OH 44321 
Texmate, Inc., Vista, CA 92083-8397 ..... . 
Two Technologies,lnc., Horsham, PA 19044 

t UCE, Inc., Norwalk, CT 06854 . 
§ Vidco, Inc., Beaverton, OR 97005 

Vorne Industries, Inc., Chicago, IL 60631 

Displays, Status-2450 
Altair Exchange COrporation, Northridge, CA 91324, 818-701-6977;800-824-5620 

" .... " " ." " ........ , ...... " " . " .. " ........ " . .. . . .. . .. .... 8'1034 
Apollo Display Technologies, Inc., Hallsville, NY 11742, 516-654-1143.,. 8 0 1040 

§8abcock Display Products, Inc., A Subsidiary of 8abcock, Inc., Anaheim, CA 
92805. 714-491-5100 .... " .... "" .. " .. " ................. ,,,... 8'1041 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs "'-Rentals #-Value Added Reseller 



Datum Timing, Datum Inc.; Anaheim, CA 92806-5790, 714·533-6333 
.••.••.••••.•••••.••••.••..•••••.•..... .•.•.•...•..•.•• 001120,1165·1167 

DCllnc., Olathe, KS 66062, 91.3·782·5672 .•••..•••.•••.••••.•••.••••.• B01054 
§ Dlalight CorpQl"atlon, Manasquan, NJ 08736, 908·223-9400 ••••••••••••• 801145 
t Dio·Rey, Diy. of Info·Ute Corp., Fairview, NJ 07022, 201·941·4455 •• B'1058·1064 

Electro-Numerics, Inc., Irvine, CA 92714, 714·250·1501 •••••.•••.••••.• 001344 
t FOX METER INC., Elburn, IL 60119, 708·365·2422 ••••••••••••••••••••• 0 01345 

F·P Electronics, Mississauga, OnL, CANADA L4W 2P1, 416-624·3020 
••••••••••••..••••.••. .• •.•••••••••.•.• •••.••••.••••••••.••• B01075,1077 

t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405, 818·78H1311 
••.••.••••.•••.•.••.•••.•••.•.•••.••..••••••.••••••••.••••••••••• B01089 

§IVO Industries,lnc., Eatontown, NJ 07724, 908·542·5151;600-932·0489 •. B01091 
§ JKL Components Corporation, Pacoima, CA 91331·2376, 818-896-0019 .••••. 

B01169 
t Minelco Inc •• A Talley Ind., Thomaston, CT 06787-0459, 203·283-8261 •• B01178 

SAMTRON DISPLAYS, INC., SAMSUNG Electron Devices, La Mirada, CA 90638, 
213-802·8425 .•.•.•.•.•••.•••..•••.•••.••••••••..••••••.•••. B01114·1115 

Sharp Electronics Corp., Microelectronics Grp., Camas, WA 98706, 206·834·2500 
••••••••.••••....••.•...•••..•.•.•••.•••••••••••.•••.•• B01119·1121,1184 

Staver Co., Inc., Bay Shore, NY 11706, 516-666-8000 •.•••.•• B01128,113O·1131 
Texmate, Inc., Vista, CA 92083-8397,619·598-9899 .•••••••••••••••..•• 001380 
Weschler Instruments, Hughes Corp., Cleveland, OH 44136, 216·238·.2550 

•••.••.•....•.••..•.•••.•.•..••.••.••..•..•••••••• 001395,1397·1398,1404 
§ Allen- Bradley Co., Div. of Industrial Control Grp, Milwaukee, WI 53201 ................ . 

414-382-2000 
§ Attech Corp., Somerville, NJ 08876 ..................................... 90B-707 -6484 

ASC Systems, Sl Clair Shores, M148080 ............................... 313-882-1133 
Automation Displays Inc., Eau Claire, WI 54703 ........................ 715-834-9595 
Canyon Elctms., Phoenix, AZ 85021 ........ ........................... 802-944-4421 

t Capitol SwHch Inc., Bethel, CT 06801 .............................. 203-744-3300 
§Cincinnati Electrosystems, Loveland, OH 45140 .... , ... , ... ,.. 513-831-6800 

Colt Electronics Co" Inc., Lenexa, KS 66219 ..... ........... 913-88B-1673 
C-Tek Inc., Wakefield, MA 01880 ................ ,............. 617-246-1720 
Daytronic Corp, Hawker Siddeley, Miamisburg, OH 45342 .. ,. 513-866-3300 

tIrGlar-Ban, A Mark IV Company, Tonawanda, NY 14150 ..... ,' 716-694-5076 
§ Graphic Strategies, Inc., Sunnyvale, CA 94089 ......... ,..... 408-745-6500 
t ISC Cardion Electronics, Inc., Woodbury, NY 11797 .... ,......... 516-921-7300 

KeHron Corp., MiniprinterlSecurity Systems Div" Waltham, MA 02154 .. 617-894-8700 
KMC Systems, Inc., Midland Pk., NJ 07432. ......................... , 201-447-0007 
Lucas Schaevilz, Pennsauken, NJ 08110-1489 , ............ ,.. 609-662-8000 
MicroDimensions, Inc, Mentor, OH 44060... 216-974-8070 
Mitsubishi Electronics, Torrance, CA 90502 .... ............. 213-515-3993 

t Penn Keystone Corp., Wallingford, CT 06492 . 203-294-0537 
Quantum Electronics, Inc., Lewistown, PA 17044. .................. 717-242-1132 

§t Shelly Associates, Inc., Tustin, CA 92680 ........ . . . . . . . . . . . . . . . .. 714-669-9850 
§ Sorenson Lighted Controls, Hartford, CT 06114 ..... 203-527-3092;1-800-243-0240 
tTeledyne Microelectronics, Los Angeles, CA 90066 , .... 213-822-8229;213-870-9831 
§ Three-Five Sys" Inc., Phoenix, AZ 85044 .. .. .. .. . ... ................... 602-496-0035 
t Transicoi!, Inc., Eagle-Picher, Valley Forge, PA 19485 .................. , 215-539-4400 
t UCE, Inc., Norwalk. CT 06854 .. .. . . .. . .. . .. .. .. .... 203-83B-7509 
§ Video, Inc., Beaverton, OR 97005 .. . . . . . . . . . . . . . . . 503-641-1804 

Vome Industries, Inc., Chicago, IL 60631 ....... , .. ,..... 312-775-9440 

Displays, Storage Tube - See Displays, CRT (Vol. A) 

Displays, Surface Mount-2450 
Dio·Rey, Div. of Info·Lile Corp., Fairview, NJ 07022, 201·941-4455 •• B'1058-1064 
F·P ElectroniCS, Mississauga, Onl., CANADA L4W 2P1, 416-624-3020 '" 6 01075 
Idea, Inc., Brea, CA 92621, 213·697·4332 •.•.•••.•.•••. 6 0 1086.1087,1154-1165 
Ute-On Inc., Milpitas, CA 95035, 408-946·4873 ..•.•.••.•.•...••.•...•. B0 1093 
Rohm Corporation, Rohm Electronics Division, Antioch, TN 37013, 615·641·2020 

................................................................. B'1183 
Weschler Instruments, Hughes Corp., Cleveland, OH 44136, 216-238·2550 

....................................... , ........ , ......... ,. 0 0 1396,1403 
t Barrington Plastics, Mt. Laurel, NJ 08054 .. : ............. ,... 609-235-5151 
t Data Check Corporation, San Diego, CA 92126 , .. , ......... , .... , .. ".. 619-57B-Ol0l 
§ Futaba Corporation of America, Electronic Components Div., Schaumburg, IL 60173' 

............... '708-884-1444 
t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 ... 81B-787-0311 

Displays, TOUCh Sensitive (Infrared & Mechanical) - See Touch 
Monitors (Vol. D), Touch Panels (Vol. D), Touch Terminals (Vol. D) 

Displays, Tube - See Tubes, Readout ('(01. A) 

Displays, Vacuum Fluorescent-2450 
§ Babcock Display Products, Inc.,.A Subsidiary of·Babcock; Inc., Anaheim, CA 

92805,714-491·5100 ............................................. B'1041 
Endicott Research Group, Endicott, NY 13760, 607·754·9187 .••.•.. ,... B'1067 

§t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405, 818-787'0311 
." •....•...•...•..•.•.•..• ,., ..•..•.•..•.. : ............ " .. B01089,1814 

§ NEC Electronics, Inc., Mountain View, CA 94039, 415-960·6000 ••.• B.1100·1102 
Sharp Electronics Corp., Microelectronics Grp., Camas, WA 98706, 206-834-2500 

, ...•..•....••..• , ....................................... , • .. . • .• B·1120 
Shelly Associates, Inc., Tustin, CA 92680, 714-669-9850 .•.•••••• , .. ,.. B'1122 
Apollo Display Technologies, Inc" Hottsville, NY 11742 ..... , 516-654-1143 
Comark Corp., Medfield, MA 02052 .... . .......... "....... 50B-359-8161 
Densitron Corporation, Densitron International, Torrance, CA 90505 ,... 213-530-3530 

§t Futaba Corporation of America, Electronic Components Div., Schaumburg. IL 60173 
708-884-1444 

§tLucas Deeco' Corp., Hayward, CA 94544-7831 ..... " .................. 415-471-4700 
§ Noritake Co., Inc., Noritake Co., Limitec (Japan), Torrance, CA 90505 .... 213-373-6704 

Pacific Industrial Components Corp., See Altair Exchange Corp. 
Vome Industries, Inc., Chicago, IL 60631 312-775-9440 

PRODUCT INDEX & DIRECTORY 

Display Sets (MIL), Computer-2440 
t lEE (Industrial Electronic Engineers), Van Nuys, CA91405, 818·787-0311 

.... , •.• , ............ , ....................... ., •• , ................ B01814 
Ocular Inc., Richardson, TX 75081, 214-437·2561 •.••••.•••••.•••••••• B01106 
Conlrol Displays, Inc., Colmar, PA 18915 ................................ 215-822-3383 

t GEC-Marconi Electronic Systems Corp., Wayne, NJ 07474-0975 ...... ,. 201-833-6000 
Inlronics, Inc., Canlort MA 02021 ... ".................................. 617·82B-4992 

t Ubrascope Corp, Glendale, CA 91201 .................................. 81 B-244-6541 
tMiitope Corp, Melville, NY 11747 ........... : ........................... 516-420-0200 
t Northern Precision Labs., Fairfield, NJ 07006 ....... , ......... , .... , ... , 201-227-4800 

Two Technologies,lnc., Horsham, PA 19044 ............................ 215-441-5305 

Dissipators, Heat - See Heat Sinks, Semiconductor (Vol. C), Heat 
Sinks, Soldering (Vol. C) 

Distortion Analyzers, Indicators - See Analyzers, AF (Vol. D) 

Distortion Correction, CRT-2450 
Intronics, Inc., Canlon, MA 02021 ....................................... 617-826-4992 

Distributed Control Systems & Components·2200 - See Vol. D 

Dividers, Analog-3130 - See Vol. A 

Dividers, Frequency-3450 - See Vol. A 

Dividers, Power (LF, HF, VHF, UHF)-3450 - See Vol. A 

Dividers, Power, Microwave-3450 - See Vol. A 

Dividers, Voltage' Also See Networks, ReSistance; Transformers, 
Voltage Dividing·2900 - See Vol. D 

Doublers, Frequency - See Multipliers, Frequency (Vol. A) 

Doublers, Voltage·Also See Rectifiers, Bridges & Assemblies-4800 
- See V.oI. A 

Down Converters·3450 - See Vol. A 

Drafting Machines-4200 - See Vol. C 

Drafting Symbols, Dry Transfer, Pressure Sensitive, etc. (Incl. 
Lettering)·4200 - See Vol. C 

Drawers, Sliding-1400 - See Vol. C 

Drills & Accessories, Manual & Power-5400 - See Vol. C 

Drivers & Decoders For Readouts-2450 
Apollo Display Technologies,lnc" Holtsville, NY 11742, 516·654·1143... B01040 

§ Babcock Display Products, Inc., A Subsidiary of Babcock, Inc., Anaheim, CA 
92805, 714-491·5100 ............................................. B·1041 

F·P ElectroniCS, Mississauga, Ont., CANADA L4W 2P1, 416·624·3020 
.................................... , . . • . . . . • . • . .. . . .. • . • . .• Bol075,1077 

t Orbit Instrument of Cal., Orbit Instrument Corp., Cypress, CA 90630, 
714·527-0561 , ........................................ , .• , .•. ,... 001143 

§ Philips ECG, North American Philips Co., Williamsport, PA 17701, 717·323-4691 
.... , ........................................ , •.•...•. ,.. ..•... .. Ao2118 

Shelly Associates, Inc., Tustin, CA 92680, 714-669·9850 .••..•...• B01122·1123 
Automation Displays Inc" Eau Claire, WI 54703 ......................... 715-834-9595 
Avasem Corporation, San Jose, CA 95126 . ................. 408-297-1201 

§C·Tek Inc., Wakefield, MA 01880........... " .................. 617-246-1720 
CTS Corporation, Microelectronics business unit., W. Lafayette, IN 47906 

§ Dialighl Corporation, Manasquan, NJ 08736 ... . 
t Dionies, Westbury, NY 11590 ....................... .. 

§t Electronics Research Associates Inc., Winsted, CT 06098 .. 
tExar Corp., San Jose, CA 95161-9007 .. , ............ .. 
§ Hewlett-Packard Co., Cupertino, CA 95014 , ........... . 
t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 

NEC Electronics, Inc., Mountain View, CA 94039 .... , , .............. , 
t Orbit Instrument Corp., Hauppauge, NY 11788 .... , .... . 

§tTeledyne Components, Mountain View, CA 94039-7267 .,. 
t UCE, Inc, Norwalk. CT 06854 .. .. .. ... .. ....... " .... 
§ Wilson, H. F., Engineering Co, Glen Ellyn, IL 60137 

Drivers, Chopper·1100 - See Vol. D 

Drivers, Hardware & Software-2000 - See Vol. D 

, Drivers, Nut-5400 - See Vol. C 

Drivers, Solenoid-4550 

317-463-2565 
90B-223-9400 
516-997-7474 
203-379-2731 
40B-732-7970 
800-752-0900 
818-787-0311 
415-960-&000 
516-435-8300 
415-96B-9241 
203-836-7509 
70B-469-7473 

t Unear Molions Co., Valinda, CA 91744, 818·918·7806.................. B'1628 
t Ross Engineering Corp., Campbell, CA 95008,408·377-4621 •.••..•••.• B01568 

§t Antex Electronics Corp., Gardena, CA 90248 .... , ..... , .... , ...... , . . ... 213-532-3092 
tDionics, Westbury, NY 11590 .................... , ..... ., .. : ............ 516-997-7474 
tMarooni Circuit Technology Corp., Farmingdale, NY 11735 ......... , _ ... 516-293-8636 
§ MKC Electronics Corp., Overland Park KS 66215 .................... ,.. 913-894-9711 
§ Namco Controls, An Acme-Cleveland Co,. Mentor, OH 44060 ......... ,. 216-946-9900 

§tSilicon General, Garden Grove, CA 92841 ........ , ..................... 71.4-898-8121 
Teledyne Components, Mountain View, CA 94039-7267 ............... 415-968-9241 
Voltex, Amityville,.NY 11701 .................. .................. 516-842-2772 

Drivers, Speaker-1300 - See Vol. D 

Drivers, Surface Mount-1100 - See Vol. D 

§-Product sold through distributors t-Product meets MIL specs 4>-Rentals #-Value Added Reseller EEM 1991 
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Drivers, Switch-34oo - See Vol. A 

Drivers, Tube - See Drivers & Decoders for Readouts (Vol. B) 

Drives & Drive Mechanisms (Dial)-2400 - See Vol. C 

Drives/Subsystems, Core Disk Emulator-2000 - See Vol. 0 

Drives/Subsystems, Disk, 3'12" Diskette-2000 - See Vol. 0 

Drives/Subsystems, Disk, 3'14" Winchester-2000 - See Vol. 0 

Drives/Subsystems, Disk, 5'14" Diskette-2000 - See Vol. 0 

Drives/Subsystems, Disk, 5'14" Winchester-2000 - See Vol. D 

Drives, Subsystems, Disk, 8" Diskette-2000 - See Vol. 0 

Drives/Subsystems, Disk, 8" Winchester-2000 - See Vol. 0 

Drives/Subsystems, Disk, 14" Winchester-2000 - See Vol. D 

Drives/Subsystems, Disk, Fixed-2000 - See Vol. 0 

Drives/Subsystems, Disk, Fixed/Removable-2000 - See Val. 0 

Drives/Subsystems, Disk Array-2000 - See Vol. 0 

Drives/Subsystems, Magnetic Tape, '14" Cartridge-2000 - See 
Vol. 0 

Drives/Subsystems, Magnetic Tape, Cassette-2000 - See Vol. 0 

Drives/Subsystems, Magnetic Tape, Reel-to-Reel-2000 - See 
Vol.D 

Drives/Subsystems, Semiconductor Emulator-2000 - See 1101. D 

Dry Transfer Letters & Numbers - See Kits, Marking (Vol. C) 

Ducts, Wiring-GOOO - See Vol. C 

Ducts, Fiber Optic-2475 
t Cole-Flex Corporation, West Babylon, NY 11704 . 
§ Panduit Corp., Tinley Park, Il60477·0981 

Dummy loads, EJectronic-2900 - See Vol. 0 

Dummy Loads, Microwave-2900 -_. See Vol. 0 

Dummy Loads, Power-2900 - See Vol. 0 

Dummy Loads, Programmable-2900 - See Vol. 0 

Dummy loads, Resistive-2900 - See Vol. D 

Dummllloads (Mil), RF-2440 

516-249-6150 
800-T17 -3300 

t Alan indUstries Inc., Columbus, IN 47202. 812-372-8869 
t Amphenol RF Operations, Amphenol Corporation, Danbury, CT 06810. 203-743-9272 
t Antenna Specialists, The Allen Group, Cleveland, OH 44139 . 216-349-8400 
# BEC Inc.! Certified Calibration labs, Horsham, PA 190M. 800-523-3808 

§t Bird Electronic Corp., Cleveland, OH 44139-2794 .. 216-248-1200 
tCompac, Holbrook, NY 11741 516-585-3400 

Continental Electronics Corporation, Dallas, TX 75227 214-381-7161 
t Electro Impulse, Neptune, NJ 07754-0278 . 908-776-5800 
t KDl/Triangle Electronics. Whippany, NJ 07981 201-887-5700 

§t MI A-COM Control Components Div., MIA-COM, Merrimack, NH 03054-4343 
603-424-4111 

t NI-l Research, Incorporated Instrumentation Products Division, Irvine, CA 92714 
................ 714-474-3900 

Pasternack Enterprises, Irvine, CA 92713 714-261-1920 
t Pro Com Technology Inc., Farmingdale, NY 11735 516-293-4443;800-762-3785 

Servo Corporation of America, Hicksville, NY 11802-9907 516-938-9700 
t Trompeter Electronics, Inc., Westlake Village, CA 91362-4047 818-707-2020 

Dupiexers, Microwave-3450 - See Vol. A 

Duplexers, Nonmicrowave-1900 - See Vol. 0 

Duplicators, MagnetiC Tape-1300 - See Vol. 0 

Dust Covers - See Covers, Protective (Vol. C) 

DVMs - See Meters, Volt, Digital (Vol. OJ 
Earphones - See Headphones (Vol. D) 

Earth Stations, TV, Receive Only-1900 - See Vol. D 

Earth Stations; TV, Receive/Transmit-1900 - See Vol. 0 

Edge Clips, Surface Mount-2500 - See Vol. C 

Edge Connectors, Surface Mount-2100 - See Vol. C 

Editing Equipment, Tape-1300 - See Vol. 0 
\ 

Ejectors & Extractors, PC Boards - See Pullers, Circuit Board (Vol. C) 

Elastomers, Conductive - See Conductive Elastomers (Vol. C) 

Electronic Intelligence (Elint) (MIL)-2440 

Elastomers, Heat Shrinkable - See Caps, Forms & Tapes, Heat 
Shrinkable (Vol. C) 

Electret - See Microphones, Condenser (Vol. D) 

Electrical Measurement & Test SerVices - See Services, Electrical 
Measurement & Test (Vol. D) 

Electrodes, Electroplating - See Electroplating Equipment & Supplies 
(Vol. D) 

Electrodes, High Voltage-2900 - See Vol. 0 

Electromagnets-1850 - See Vol. A 

Electronic Counter Countermeasures (ECCM) Fixes (MIL)-
2440 

AEL Defense Corp., lansdale, PA 19446 .. 
t All Systems. Inc .. Eaton Corp., Deer Park, NY 11729 . 
# BEC Inc./Certified Calibralion labs, Horsham, PA 19044 . 
tCorvus Microwave Inc., Syracuse, NY 13211-2100. 
t Digital Radio Corp., Redondo Beach. CA 90277 

215-822-2929 
516-595-3094 
800-523·3808 
315-437-4400 
213-316-4114 

# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 . .201-28.8-4477; 
800-447-5639 
516-933-3000 
801-373-4909 

t General Instrument. Govt. Systems, Hicksville, NY 11802-0709 
New Wave Instruments, Provo, UT 84604 

t Optical & Conductive Coatings, Meridian Inds., Inc., Pacheco, CA 94553 
415-798-6066 

t Signatron, A Subsidiary of Meteor Communications Corp., LeXington, MA 02173 
617-861-1500 

8T nesearch Corporation. Newington. VA 22122.. 703-550-7000 

Electronic Countermeasures (ECM) (MIL), Cruise Missiles-
2440 

t AIL Systems. Inc., Eaton Corp., Deer Park, NY 11729 . 
§t Aydin Corporation (West), San Jose, CA 95119-1311 
t Corvus Microwave Inc., Syracuse, NY 13211-2100. 

ECM Sets {MIl)-2440 

516-595·3094 
408-629-1100 
315-437-4400 

Noise Com Inc., Paramus, NJ 07652, 201-261-8797 ...........• ;....... 0.1304 
AEl Defense Corp., Lansdale, PA 19446 . 215-822-2929 

t All Systems, Inc., Eaton Corp., Deer Park, NY 11729 ................ 516-595-3094 
§t Aydin Corporation (West), San Jose, CA 95119-1371 408-629-1100 

tCorvus Microwave Inc., Syracuse, NY 13211-2100. 315-437-4400 
t Digital Radio Corp., Redondo Beach, CA 90277 ..... 213-316-4114 
tGenerallnstrument, Govt. Systems. Hicksville, NY 11802-0709 516-933-3000 
t Radio Research Instrumenl Co., Inc., Walerbury, CT 06704-3506 . 203-753-5840 
t Signatron, A Subsidiary of Meteor Communications Corp., Lexington, MA 02173 

617-861-1500 
ST Research Corporation, Newington, VA 22122 703-550-7000 

t Systems Research Laboralories, Arvin/Calspan, Dayton, OH 45440 513-426-6000 
t Tracor Flight Systems, Inc., Tracor, Inc., A Westmark Co., Santa Ana, CA 92705 

. . . . . . . . . . . . . . . . . . . . . . . . 714-662-0333 

ECM Systems (Mll)-2440 
Noise Com inc., Paramus, NJ 07652, 201-261-8797 ........ . ........ 0.1305 

t AEl Delense Corp., Lansdale, PA 19446 .... 215-822-2929 
t All Systems, Inc., Eaton Corp., Deer Park, NY 11729 . 516-595-3094 

§t Aydin Corporation (West), San Jose, CA 95119-1371 408 .. 629-1100 
t Corvus Microwave Inc., Syracuse, NY 13211-2100 . 315-437-4400 
t Digital Radio Corp., Redondo Beach, CA 90277 .. 213-316-4114 
t E-Systems, Greenville Div., Greenville, TX 75403-6056 903-455-3450 
t General Instrument, Govt. Systems, Hicksville, NY 11802-0709 516-933-3000 
t Systems Research Laboratories, Arvin/Calspan, Dayton, OH 45440. 513-426-6000 
t Tracar Flight Systems, Inc., Tracor, Inc., A Westmark Co., Santa Ana CA 92705 

................. ................... 714-662-0333 
t Watkins-Johnson Co., Palo Alto, CA 94304 415-493-4141 

ECM Systems (Mil), Ceceptive-2440 
t Noise Com Inc., Paramus, NJ 07652, 201-261-8797 •..•..•••..•.•.•.••. A.1821 

AEl Defense Corp., lansdale, PA 19446 ................................ 215-822-2929 
t AIL Systems, Inc., Eaton Corp., Deer Park, NY 11729 .................... 518-595-3094 
t Aydin Corp., Horsham, PA 19044 .............. : ............. 215-657-7510 

§t Aydin Corporation (West), San Jose, CA 95119-1371 ................... 408-629-1100 
t Corvus Microwave Inc., Syracuse, NY 13211-2100 ...................... 315-437-4400 
t Digital Radio Corp., Redondo Beach, CA 90277 . 213-316-4114 
t General Instrument, Govt. Systems, Hicksville, NY 11802-0709 .. 518-933-3000 
t Systems Research laborotories, Arvin/Calspan, Dayton, OH 45440 513-426-6000 

Electronic Intelligence (Elint) (Mll)-2440 
t AEl Defense Corp., lansdale, PA 19446 ..... 
t All Systems, Inc., Eaton Corp., Deer Park, NY 11729 .. 

§t Aydin Corporation (West), San Jose, CA 95119-1371 
t Condor Systems, Inc., San Jose, CA 95124 
t Corvus Microwave Inc., Syracuse, NY 13211-2100 . 
t Digital Radio Corp" Redondo Beach, CA 90277 ........ . 
t Electrospace Systems, Inc., Richardson, TX 75083-1359 ...... . 
t E-Systems, Greenville Div., Greenville, TX 75403-6056 ......... . 
t Ferretec Inc., Fremon~ CA 94539-7474 ........ . ........... . 
t General Instrumen~ Gov!. Systems, Hicksville, NY 11802-0709 .. 

MIA-COM Government Products, Inc., Hunt Valley, MD 21030 
New Wave Instruments, Provo, UT 84604 .. .. . ................. . 

t SCOPE Incorporated, Reston, VA 22090 ..................... . 
ST Research Corporation, Newington, VA 22122 ., .. 

t Teledyne Ryan Electronics, San Diego, CA 92123 .. 
t Watkins-Johnson Co., Palo Alto, CA 94304 ........ . 

215-822-2929 
516-595-3094 
408-629-1100 
408-371-9580 
315-437-4400 
213-316-4114 
214-470-2137 
903-455-3450 
415-226-1216 
518-933-3000 
301-771-0077 
801-373-4909 
703-471-5600 
703-550-7000 

. . . . .. 619-560-6400 
415-493-4141 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



I 
F 

Electronic Support Measures (ESM) Sets (MIL) .. 2440 

Electronic Loads - See Dummy Loads (Vol. D) 

Electronic Support Measures (ESM) Sets (MIL)-2440 
AEL Defense Corp .• Lansdale. PA 19446 ................................ 215-822-2929 

tAIL Systems. Inc.. Eaton Corp. Deer Park, NY 11729 .................... 516-595-3094 
tCorvus Microwave Inc., Syracuse. NY 13211-2100 ...................... 315-437-4400 
t Digijal Radio Corp. Redondo Beach. CA 90277 ......................... 213-316-4114 
t E-Systems. Melpar Div .• Falls Church. VA 22046 ............•........... 703-560-5000 
t Generallnstrumen~ GoVl Systems. HicI<svilie. NY 11802-0709 ......... 516-933-3000 

GTE Government Systems Corp. Mountain View. CA 94039 ............ 415-966-2000 
tPawic Electro Dynamics, Inc. Redmond. WA 98073-9745 : ............. 206-881-1700 

RTS Systems. Telex Communications. Inc ... Burbank, CA 91508 ......... 818-566-6700 
ST Research Corporation. Newington. VA 22122 ........................ 703-550-7000 

t Watkins-Johnson Co .• Palo Mo. CA 94304 ............................. 415-493-4141 

Electronic Warfare. (EW) Sets (MIL)-2440 
t AEL Defense Corp .• Lansdale. PA 19446 ...................... :......... 215-822-2929 
t AIL Systems. Inc.. Eaton Corp .• Deer Park, NY 11729 . . . . . . . . . . . . . . . . . . .. 516-595-3094 

§t Aydin Corporation (West). San Jose, CA 95119-1371 ................... 408-629-1100 
Computer Systems Technical Support, Anaheim. CA 92807 ...... , ...... 714-632-1300 

tCorvus Microwave Inc. Syracuse. NY 13211-2100 ...................... 315-437-4400 
tDigital Radio Corp.. Redondo Beach. CA 90277 ......................... 213-316-4114 
tFerretec.lnc .• Fremo~ CA 94539-7474 .................................. 415-226-1216 
tGEC-Marconi Electronic Systems Corp. Wayne, NJ 07474-0975 ........ 201-633-6000 
tGenerallnstrument. Govt Systems. Hicksville, NY 11802-0709 ......... 516-933-3000 
t Radio Research Instrument Co .• Inc .• Waterbury. CT 08704-3506 . . . . . . .. 203-753-5840 
tRepub6c Electronics Co .• Hauppauge. NY 11788 ........................ 516-273-9800 
t SCOPE Incorporated, Reston, VA 22090 ................................ 703-471-5600 
t Signatron. A Subsidiary of Meteor Communications Corp. Lexington. MA 02173 

............................ : .......................................... 617-861-1500 
ST Research Corporation, Newington, VA 22122 ....................... 703-550-7000 

t Systems Research Laborotories, Arvin/Calspan. Dayton, OH 45440.... 513-426-6000 
t Tracor Flight Systems. Inc.. Tracor. Inc .• A Westmark Co .• Santa Ana, CA 92705 

.................................................................... 714-662-0333 

Electroplating Equipment & Supplies-4100 - See Vol. 0 

Electrostatic Discharge Guns - Also See Generators, ESD-2900 -
See Vol. 0 

Electrostatic Discharge (MIL)-2440 
§t NRD Inc., Subsidiary of Mark IV Ind$., Inc •• Grand Island. NY 14072, 716-773-7634 

................................................................. 002238 
Schaffner EMC, Inc. Instr. Div., Union, NJ 07083, 908·851-()644;800·367·5566 

................................................................. 0·1321 
§t ACL Inc .• Elk Grove.IL 60007 .......................... 708·981-9212;1·800-782-8420 

Electrical Insulation Suppliers. Inc., Hillside, IL 60162 .................... 708-574-5400 
§t Electro-Metrics. Incorporated. A Penril Corp .• Amsterdam. NY 12010 .... 518-843-2600 

# Electrostatic Consu~ing Assocs. Groton. MA 01450 .................... 508-448-5583 
tGordon Brush Mig. Co., Inc .• Los Angeles, CA 90021-1786 .............. 213-627-6889 
t KeyTek Instrument Corp., Wilmington. MA 01667 . . . . . . . . . . . . . .. . .. . . . . .. '508-658-0880 

Plastic Capacitors. Inc., Chicago, IL 60639 .............................. 312-489-2229 
§Semtronics Corp .• Peachtree City. GA 30269...................... 404-487-6681 

Simco Co .• Hatfield, PA 19440 ................. .. ........... 215·822-2171 
§t Stackbin Corp .• Lincoln. RI 02865 ........................ 401·333-1600;800-333-1603 

t Stag Microsystems Inc., Santa Clara, CA 95054 ........ 408·988-1118;1-800·227-8836 

Elements, Sensing - See Transducers (Vol. B) 

Eliminators, Battery - See Power Supplies, AC to DC Adapter (Vol. D) 

Emitter Location & Identification System (MIL), Automatic 
Ground Transportable-2440 

t General Instrument. GoV!. Systems, Hicksville. NY 11802-0709 ......... 516-933·3000 
t Signatron. A Subsidiary of Meteor Communications Corp .• Lexington, MA 02173 

.................................................... : ................. 617·861-1500 
tWatkins-Johnson Co., Palo Alto, CA 94304 ............................. 415-493·4141 

Emitters/ Detectors, Infrared-3700 
§ Lite-On Inc., Milpitas. CA 95035, 408-946-4873 ••••.••••••. • . • • • • • • • . • • Bol092 
§ Micro S .. itch,.A Honeywell Div., Freeport, IL 61032, 815-235-6600 •• 801320-1321 

Murata Erie North America,lnc., Smyrna, GA 30080, 404-436-1300 •••••. Bo1323 
Philips Components Discrete Products Division, A North American Philips 

Company, Riviera Beach, FL 33404, 407-881-3200 .••.••• •••.•.• Bo1336-1338 
§ Philips ECG, North American Philips Co., Williamsport, PA 17701, 717-323-4691 

................................................................. A02118 
Aborn Electronics Inc .• San Jose. CA 95131 ............................. 408-436·5444 

§ A E G Corporation. Somerville. NJ 08876-1269 ......................... 908-231·8491 
§ Banner Engineering Corp .• Minneapolis, MN 55441 ...................... 612-544-3164 

BT & 0 Technologies. Wilmington. DE 19803 ........................... 302-479-0300 
§t Codenoll Technology Corp .• Yonkers, NY 10701 ........................ 914-965-6300 

t DBA Systems. Inc., Melbourne. FL 32902-0550 .................•....... 305-727-0660 
§Efector.lnc .• Exton, PA 19341 ............................ 215-524-2000;800-441,8246 
t EG & G Judson. Montgomeryville. PA 18936 .. .. .. .. .. .. .. .. .... . .. .. ... 215-368-6900 
§ Everlight - USA. Glendora, CA 91740 ................................... 213'697-5067 

Hewlett-Packard Co .• Cupertino. CA 95014 .............................. 800-752-0900 
§Idea, Inc.. Brea, CA 92621 ............................................... 213-697-4332 

Instrumentation & Control Sys .• ICS.lnc .• Addison. IL 60101 .............. 706-543-6200 
tLedco. Wilbrecht Elctrn ... St Paul. MN 55107 ........................... 612-222-2791 
tLedtronics.lnc .• Torrance. CA 90505 ..................................... 213-549-9995 

§t Motorola Semiconductor Prod .. Seclor. T (!mpe. AZ. 85284 .............. 602-244-6900 
§t Optek Technology Inc .• Carrol~on. TX 75008 ............................ 214-323-2200 

§ Opto Technology, Inc .• Wheeling. Il60090 ...................•.......... 706-537-4277 
Ortel Corp .• Alhambra, CA 91803 ........................................ 818-281-3636 
Preh Electronic Industries. Inc .• Lake Zurich, IL 60047-2578 ............• 708-438-4000 

§Rohm Corporation. Rohm Electronics Division. Antioch, TN 37013 ...... 615-641-2020 

§ Sharp Electronics Corp., Microelectronics Grp .• Camas, WA 98706 ...... 206-834-2500 
Shokai Far East Ltd.. Peekskil~ NY 10566 ............................... 914-736-3500 

§ Siemens Components. Inc. Optoelectronics Division, Cupertino, CA 95014 
....................................................................... 408-257·7910 

Siemens Components, Inc .• Special Products Div .• Iselin. NJ 08830 ..... ·. 201-321-3400 
t Silicon Sensors, Dodgeville, WI 53533 .................................. 608-935-2707 

Silonex Inc.. Plattsburgh. NY 12901 ..................................... 518-561-3160 
Sottec Corp. San Femando, CA 91340-1597 ............. 818-365-0800;800-423·2344 
Swan Associates, New Haven. CT 06534 ............................... 203-387-3917 

tTexas Optoelectronics, Inc .• Garland. TX 75042 ......................... 214-487-0085 
Wilbrecht Electronics, St Pau~ MN 55107 ... : ........................... 612-222-2791 

Emitters, Fiber Optic-Also See Diodes, Laser-2475 
§ II Stanley Co. INC., Stanley Electric Co. LTD., Irvine, CA 92714, 1·800-LED-LCDI 

............................................................ Bo1196,1198 
§A.C.lntelface Inc., Rancho Santa Margarita, CA 92688 .................. 714-658-1866 

A E G CorporatiOn, Somerville, NJ 08876-1269 ....... ~ ................. 908-231-8491 
§AT&T Microelectronics. Allentown, PA 18103 .................. 1-800-372-2447;ln Can.: 

1-800-553,2448 
§Banner Engineering Corp .• Minneapolis. MN 55441 ...................... 612-544-3164 

BT & 0 Technologies. Wilmington. DE 19803 ........................... 302-479-0300 
§tCodenoll Technology Corp. Yonkers. NY 10701 ........................ 914-965-6300 

Dolan-Jenner Inds .• Woburn. MA 01801 ................................. 617-935-7444 
§EXFO E.O. Engineering, Quebec Cijy. Quebec, CANADA GIN 3Y2 ...... 418-683-0211 

General Fiber Optics, Inc., Cedar Grove, NJ 07009 .......... . . . . . . . . . . .. . 201-239-3400 
Hewlett-Packard Co, Cupertino, CA 95014 .............................. 800-752-0900 

§Honeywell Microswitch Div. Richardson, TX 75081 ..................... 214-470-4271 
tMath Assocs. Weslbury, NY 11590 ........................... ,........ 516-334·6800 

3M Private Network Products. 3M. Austin, TX 78769-2963 ............... 512-984-1800; 

§ Micro Switch. A Honeywell Div .• Freeport, IL 61032 ..................... . 
§t Motorola Semiconductor prods. Sector. Tempe, AZ. 85284 ............. . 
§t Optek Technology Inc. Carroltton. TX 75006 ................... . 

Opto Technology. Inc. Wheeling, IL 60090 ................. . 
Ortel Corp .• Alhambra. CA 91803 ....................................... . 
Siemens Components. Inc .• Special Products Div .• Iselin, NJ 06830 ..... . 

t Silicon Sensors, Dodgeville, WI 53533 ......................... .. 
t Texas Optoelectronics. Inc .• Garland, TX 75042 .... . 

Emulators, In-circuit-2900 - See Vol. 0 

Emulators, RTS-2900 - See Vol. 0 

Emulators, Terminal-2900 - See Vol. 0 

800-745·7459 
815-235-6600 
602-244-6900 
214-323-2200 
708-537-4277 
818-281-3636 
201-321·3400 
608-935·2707 
214-437-0085 

Encapsulating Materials - See Compounds, Encapsulating, Molding. 
Potting (Vol. C) 

Encapsulation Services - See Services, Encapsulation (Vol. D) 

Enclosures, Circuit Board, Module, & Relay Mounting-1400 - See 
VoI.C 

Enclosures, CRT - See Mounts CRT (Vol. C) 

Enclosures, ,Equipment & Panel Mounting-1400 - See Vol. C 

Enclosures, Instrument, With Integral (:onnectors-1400 - See 
Vol.C 

Enclosures, Keyboard-1400 - See Vol. C 

Enclosures, Metal-1400 - See Vol. C 

Enclosures, Nonmetallic-1400 - See Vol. C 

Enclosures, Portable, Metallic & NonmetaJlic-1400 - See Vol. C 

Enclosures, Power Distribution-1400 - See Vol. C 

Enclosures, Shielded-1400 - See Vol. C 

Enclosures, Shipping, Metallic & Nonmetallic-1400 - See Vol. C 

Enclosures, (MIL)-2440 
Amco Engineering, Schiller Pk., It 60176,708-671·6670;800-833-3156 

....................................................... Co l008,1010-1011 
t Cabtron Systems, Inc., Northbrook, rL 60062, 708-498-6090 .•....••.•.• Col018 
tCompac, Holbrook, NY 11741, 516-585-3400 ..................... Col021-1023 

ECS CompOSites, Grants Pass, OR 97526, 503-476-8871 ...•...••.••.•. Co l027 
t EG & G Birtcher, EG & G, Inc., EI Monte, CA 91734·1268, 818-442·2572 

• .•.•... .•.•.... .......................... ............... .•. Co l028-1029 
t Electronic Enclosures, Div. Wyle Laboratories, EI Segundo, CA 90245, 

213·643-8181 ............................................... Col03O-1032 
ELMA ElectroniC Inc., Fremont, CA 94538, 415·656-3400 •....... Bol806, Col041 
Emcor Products, Crenlo, Inc., Rochester, MN 55901, 507-289-3371 • . • • .. Col043 

t Equipto Electronics Corp., Aurora, IL 60506,708-897-4691 •.•..•.• Co1044-1045 
Extrusion Technology, Inc., Randolph, MA 02368, 617-963-7200 •.•••.•. ColOSI 

t Gemini Inc., Cannon Falls, MN 55009, 507·263-3957;800-533-3631 .••.•• Co l055 
t General Devices Co., Inc., Indianapolis, IN 46239-9632, 317-897·7000 ," Col056 

Graham Electronic Manufacturing Inc., Escondido, CA 92025, 
619-747-9177;800-628-4095 ....................................... Col057 

§t Hardigg Inds., Inc., South Deerfield, MA 01373,413·665-2163... ••.• •••• Col059 
t Optima Electronic Packaging Systems, Tucker, GA 30084-5088, 404-496-4000 

................ ..................................... •• C ol064-1065,1069 
Par Metal Products, Inc., Par Industrial Complex, Brooklyn, NY 11216, 

718-774-5900 ................................. :.................. Col077 
t S & S ASSOCiates, Inc., San Luis ObiSpo, CA 93401, 805-544-2500 •• Col094-1096 

§-Product sold through distributors t-Product meets MIL specs <I>-Reritals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

t Skydyne Div., AiloR MIg., Pori Jervis, NY 1277'1, 9'14-ll56-6655;800-4211-CASE 
............. ... .................. ....... .. ...... 1'>1106,"1'107 

§ Star Case Manufacturing Co., Inc., Munster, e~ 116321, 
219~922~4440,~OO-822-STAPi {outstde 1NJ;~:mO-J~~-CA$E (:1nsk~~ 1M, C .. Q0!91 

t STRONGBOX, Cul"Jer City, CA 90231-2726, 2'j3<105··i1:?31.:\ [);,111l8 
TDJ Co" inc., San Diego, CA 92110, {j19-21(j-,::;i~120 C~'!11O 

t tJnderw~ter Kinetics, San MarcOos, Ci" 9:2369" E,1~··74t1··1560 C"'1'~27~-f1i29 

Zero EnClosures, Zero Corp., Burbimk, CA 91503, 81a-Bci6-41~.Hi81R-B4-i-1825 
. ........... . C'113B 

ADE. Inc,. Chica,go. IL 60633 . 31 ::-646·3400 
tAl'/{ Eictms. Gorp., ~::;ol.!thampton, PA i 8DIf;C -:.. i ::;-222-651 0 
Clam~ .. ,fat Mfg. Ca., !nc., Hawker Siddcley, PLC .. {Jover, NH 03820- ! 507 

t Compu-Craft FalJllc.3lors Inc .. WE.Hmins,1cr, PI, H~:J?4 . ~)~.) ,'/L-::,·71 07 
Dickmson USA Inc .. Dickinson Manutacturinq eu tid .. LiIUIWty)d. WA 980~" 

t EDAK hlC., EDAK Ltd., Melbourne, FL 32934 tlG7 ·2·1-2-29~i3·800··t!-(-i?-2J-73 
Electrorack Products Co., Anaheim, CA 92806 714-776-5420 

tGordon, l., Paci{aging, Baltimore, MD ~~i?:JO 301-5:]9-553"1 
t Hoffman EngIneering, Anoka, MN 55303 6 j 2-421-2240 
t Ins(rument E:nclosures, Sun Valley, CJ\ 9135-2 ,. 31 t'-!'{j1::l-il62::'~ 
t Langley:Fleet Aerospace, inc., San Diego, CA ~12112 6 ":)·26-1<3 '181 

Mini-Systems, inc., Electronic Package Div., Plainville, M,t-\ 02762 G08-69b-2000 
Owmtum Scienti1ic Inc, Toronto, ONT M4.J4V1 41S-.?39-3Jtl3:800<?6tl-6000 
Rose Enclosl.!res Sys., Inc., Frederick, MD 21701 . 30'1-696-9800 
Schell Inc .. St Petersburg. Fl33733 8'13-822-2600; 800-217-2600 

tSKB Coporation, Orange, CA 92667 714-6'37 .. -l252 
t Trilobyte Computer Corporation, San Loandro, CI\ 94S 77 415-895- '11 00 

Encoders, Digital - See Encoders. Shal1 AnglF) (Vol. 8) 

Encoders, Displacemern1, UUi;0rr .. 55<'][!J 
Canon U.S.A., EBctrrt Comps. Dij~., lake Success, IMV '1 W4;~, 5"tft-483-6700 

Glarostat Mig. Co., ffnc., Haw/';:211' :S;ddeh:·~y. t:';~_f;., ':)011":;:;' N~~ r'j3~]:;:~-ill5;~"){', 

003-742-1120,8(\0-872-00'1.2 ., 
§ Contaq 'Technologies COf'p., i3risto', V1 0:;;>1.1,::, .fl{i~f-tlfi~1-:·:j32 3l:i1889 

Mpcl"o Mo Eleclrr.nl1cs, lillie., S'~ :::l :~~lil~.~1. ;~1:~-.g:t,:",;;,.r;:2:~:', ();,:'~2t;-3 

t Ocean Motions Co., Ba:rrington, m lm"':· 2",rf:j··i19l:' i..:;;'","'9?'1! 
t O,billnstl'Ument of Cal., Orbi! instrument Co'p., eY(I''"'''' GA SDr.30, 

714-527-0561 ......... " .. " ....... "......... .. .. . ... . .. .. !:l.~1~3 

T,ansmagnelics, Farmingdale. NY 11'735, 516-293-~100 .. ll·'li97,1199 
U. S. Digital Co'p., Vancouver, WA 98665, 206,571i-0514;O!IO-'r:J6-0194 (Sal"s) 

............. , . . ... .. .. .... . . . .. ... ... ..,., .. 13·1952-1955 
t Vernilech:Vem;lrn" C"'p., Deer Pk .• iI!~' 11129. S'f(5-586-S1M "" ,. 6·193'1 
§ A!len- BradJe\' Co .. Oiv. ollndustrral Controi Grp., Milwaukee, Wi 5~;L01 

114·-.382-2('100 
Astrosystems, Lake Success, NY 11042 . ::'J I f) ·3LH-1600 
Burleigh InstrumEnts, Fishers, NY 1~!4S3 _ ~'j6~S2/j-93S[) 

§ Compumotor Divlsion. Parker Hal1nifin Corp., Roilne,i ParI:, CA 94821-~ 7n7-f)04-".~S8 

tComputer Conversions Corp., E Northport, hI\' 1 ~73'j . :;-16-.281-3300 
l' Computer Optlcai Products, {nc., Sub. of Hathaway Corp., Ch8h~ljl'l)rth, CA 9131'1 -691 0 

818-8n2·04;:~4 

§Oaedal, Harrison City, PA '15636. ft-!2-i'-H .. ,P,!)1 
Dynamics Resear(;h Gorp" Enc.ooer DiviSion, Wilmington. fllli" O'l88,/-21S13 

#- Engineered A3semblies S CDmpooen~s Corp. feterbom. NJ 0'1608 
5'")8-355· 6100 

.. 201-288-4477: 
BGO-4<:<.7··SS39 

Enprotech Corf">', KaJ<JmazoQ, M! 49DC7 . 516-381-0665 
i Force, lnc. Christjansbl.!rg, VA 240'13 7GO<.;82-Ci'it3? 

Hathaway Corporation:Motioil Cont~'or Div., Tl;ls('I, nt{ 14 'Ii t·! 91 (1-/!38-7EIOO 
§ Hcidenhain Corp., Schaumberg, !L 60173 708-49C··"1 'i ~'I 
§Honeywell Micr'Jswit.ch Div., Richardson, TX 750Hl 214·l170-4271 
§JMR Eiectmnics. Bronx, NV 10451 212-597-6050 

MagneTek, Transducer Products, Simi Varley. C,.p, 9306[, 805-581-3985 
t Orbit jn~trument Corp, Hauppauge, .p.IY 1'1788 . 510-£1.35·-8300 

Peliect Gear & Instrument, Designatronics, !nc., !\lew Hyde Park, NV 1-1040 
5 16-328-3300 

tTcledyne Gurley. Troy. NY 12181. 518-2l2-6300;800-759-1844 
§ Temposonics Sensors Division, MTS Sys, Gorp., Research Triangle Park. NC 27709 

9'19-677-0100 
Trurneter Company, Inc., New York, NY 10001 :212-564·-06B6;800-537-226'j 
Waters Manulacturing, tnc, Talley Industries. Wayland, MA 01778 . 508-358 .. 2777 

Encoders, Fiber Optic-2415 
OakGr;gsby Inc., Sugar Grove, Il 60554, 708-555-4200 .. ,. ".. ....... 8 0 1'7>4 

t Silicon Detector Corp., Camarillo, CA 93012. 805-484-,2884 ....... , B.'1342 .. 1343 
Sumtak t;.iectronics, Oaido Corporation, Somerset, NJ tl)6b15, "£):;6-&05-0008 

........... "............................................. ... B 0 1950-1951 
BEl Motion Systems Company, Corporate Off,. Cartsbad, CA 92009 . 619-931-1500 
BEl Motion Systems Company, Chatsworth Encoder Oiv., Chatsworth, CA 91311 

"."" .. ,,,,,.,, " ... 818-341-6161 
§tCodenoll Technology Corp., Yonkers, NY 10701 .. ,.,. 914-965-6300 

tCompuler Optical Products, Inc., Sub. of Hathaway Corp., Chatsworth. CA 91311 .. 6910 
B 18-882-0424 

Encoders, Shaft Angle, Optical-5500 

Encoders, Magnetic Strip-5500 
American Magnetic!;; Corpora~ion, Group 4, Carson, CA 90745, 2i~Fn5-8651 

Micro!\tio E~ec1;'onic:s, in~., m. iPelersburg, FL 33"/'01, fri:;;-S22-15:!f! ,. __ 0000224:j 
5X~co, hif .... CllBitswortl1, Cfi;., 9""j3·1·'I. alg-'?O~H"i&O:~... D,q-;-W 

OJpaf (USI\), 1m:., Torrance, Cf\ 90501 
erc'alive M;cro Systems, Lo'-~ Alamitos, Cr\ 90720 
Elcom Industries, Inc., 51. Louis, MO 63132 . 

#- Engineered Assemblies 8, COmDcr1Cnts Corp., Tetcl'boro, NJ 07(;013 

~':3-61H-G225 

2. j 3-d-93-24!3·t 

3 i 4-428-;3 'I 00 
?D128-8 .. 4477; 
fl'XJ-t.;fl7-:'639 

kie;;wtr(J'fIit;~, !nc .. C:l}f. Grollt-, iL f,(:OC-7 . 
Utton Er-cC'tder Df'tJ. Chcltsworth, (;/\ 91311 

{j Mog- T,-;K. Carson, CA DO-,~4e 
;'ktAOll Elr:clronlc:::, in,~., -r:);,'JllC'U, ,,'":.FI. g;')sr·~-.l 

t V>';!rtex 1r.!jUSt1!8~. inc., CffHon. ).,1...1 07fJ1-1 

e18-34"1-618i 
~;jJ 6.3~':1G(P 

~? t .:;--jG'3 ! 300;'1-S00-FO;\i-4-NF; 

201-41"2-·1331 

EWlcoders, Shan ,I).n91~, CO>i1tlllctiU"llg-!55(JJ(i: 
Aid!y~e Ek:tn·'!i. Cu., Davonm'!, 1'*.1 {J7lirC2, 2t~1··L].3f;-:;::23~J .. 3"'1243 

~ Bourns, !nc., EI~ctrUli1lic Comp(mw.I~':i ~Sl'"., nj\fF..'rsid~, Gr, ~~I)OT ~'!1tr, 
l14-7B1-5500;SOO-7S~-2117;1;801-750-7200 . ., ... ..... ".2027 

§ Clarosta~ !\i1ig. Co., !nc., Hawim~' £~d(,eley, PlC., Dover, ~~H D3820-'~507, 
603-742-'I12C,800-Gn-0042 . ............. 8 0 1888 

f ILC D;;Jta Device Corp., Bohemia, NY ·!'n"11b .. 24fJ2, 516··56i'-5600 ... Du i'i76 
I\tO Industrjes, Inc., Entontown, NJ 07724, 908-542~5i51;800-932-0489 .. 601906 
.J. R. l\IIerritt Controls, Inc" Norwalk, CT 0685&, 203-855 .. 9100;800-333-5/62 

. , ....•. _. ..... ..... ............ •. ." ... Ow1139 
Micro Switcil, jI, Hr.meywoll Div, , Freeport, !l61032, 8'15-235-6000 . 8.1916 .. 1917 
Omega r.:ngineeA·;ng, Stamton::l, CTGG907, BQO-626-G~)4,,? ...... AIIl>'t945··194(; 
Sumtalt Electronics, rJ.::lIido Corporation, Somerse~, NJ 08875, 908-805 .. 0008 

... ..• ... ...... . ......... _ _ _ 1B"'195(J~1951 

U. S. iDig~tal Corp., Vancw.wcr. 'ilf;L\ 93u65, ~Q6-576-05 !4;~lOO-13G-tl194 (Sales) 
R"-H:~5~-1955 

i- ~/f.;'rni\e(':ra:V"m~itrm~ (>J!'P,. D\N~i r~ •. , I,\.~lj -1 !7~~9, G1&-!lM6-510fJ • 
§1" ,\I:crt- 8radlt'y Co., Div. Ilf l,nclu.3~nnl r~onlj''J1 =:,rp., ~,/lilwat~h~e, vV! C'd201 

,~ i 4 ·~j82' 2000 
S j rJ ?G'1 -22.0('1 

eu: S;ac~\ i(IC., Be"iverlD'll, .. :X:; 0i-:JOh 503-64~l-48D9 

Data Technology. Inc., \Aioburn, M/\ 01 ;,.,1 : 61 "1-935-8820 
# Engineered Assemblies 8, Componeflts Corp., Tf-lt.l1rboro, NJ 07fS08 ... 201-288-4477; 

§ Kef>sier-Ehis I..)rods" Atiantie Highiands. N,j OT7! 6 
t Litton Encoder Div., ChatswOI'ttl, GA. 9131 ! 

Motor-Tronics !nc., Vista, CA 9'2083 

800-447 .. 5639 
201-291-0500;800-631-2165 

810-341-6161 
'319-727-]430 

{i "larneD Controts. '\n .J:\cme-Clcveli:1I"d Co, i\II(')Il!OI', OH 4lWi30 
Nob!e U.sA, Inc" F~oilinH j\j1eadow,,>, II.. 6000e 

216-946-9U'JO 
-'03-J6IJ-50.?6 
201-227-4800 
5 i 6- €I 3S-830C 

Northern Precision Labs .. Fain'ield, MJ 07()06 
t Q,bit instrurnu"ll O.xp., Haup)1C1IJgc, NY ~ 1788 

Orr.1ec Systems Corp., Roc-hesler. NY -; 4625 
Pillet International Corp" Ml Prot:>pe(;t, !L 60056 
Transmagnetics, Farmingdale, NY 11735 
Trans-Tpk, f:liingwn. CT 06029 

§ Veeder-r'1ooL Simsbury, CT 06070-2003 

ErnClOd®fS, Shan pl,nglt:, ~ae~!~eiic .. 55G(j 

718-3BS-3!i20 
70B-390-6680;80{}-3?;i-6693 

516-293-3 i 00 
~?03-87?-e:-J51 

203'651-2700 

t 11.. .. ('; DatC'l Dev!·r:e Corp., Sohemia, NY 1·it-"-H.,.<?I~B2, 51G-!if.7-S:Eii.\G 
I~ucas L;;:OO)i i(b{;" V.';-/~daJi~, Ol-~ 45~Ji7~\j~27, ~.j13-398·3621 

l' MicrO' M~.) !E!et"';t~'(Jr,ics. 1m; .. ;.;1. Peters,burg, Fl ~;3""J1, e13-822"·252~ 
.. ' ... ,.. .. ~"'1I:l~n, i)o:i:?24~f 

-r- Transmaqneticli, F~'m[ngdalf:', NV' i 1~1:~5, S'16-293<;"H)O O~1'l!'7-""j'1!,}[' 

1 Aerol'lex LaborSltork;'~ :nc., !\R)::, joe. ~~IDin'.jh:~\N, NY 11303 516-694-670(; 
ASlp)systems, laKe SUCCeSS, NY 1'j O<1~ 516-328-160C 
G (?,. G MotOi & Contr·:J1 Corp .. 8 &. 8 Long l::;r[;r!d City_ Edison, N ... : 0,'3})17 

t Computer Conversions Coop" E. Northpori, NY 11731 . 
§ Encoder Prod:..Icts, SandpOint, ~D 83;364 .. 

~r.'fl-G i n- 7r":·7D' 909-SY')-OFiO(, 
516-261-33()0 
:208-26~1-854 I 

# Engineered Assemblies &. Components Corp., Teterboro, N,j 07608 ' " ?01-288-4477; 
800 -447-5639 
414-261-2996 
414-648-3000 
918-438-7800 
914··631-0600 
914-373-9003 

§ Ennovation of Wisconsin, Inc., Watertown, WI 53094 
§ Hamlin Inc .. lake Mills. WI 53551 

Hathaway Corporation:Motion Control Div .. Tulsa, Ol{ 74116, 
§ Hitachi Amnrica. Ltd., r nrrylowrI, NY" 10591 

Innovatek Microsystems, Inc., Millerton, NY 12546-9720 
!nternabonal Mact"line & Tool Corp., Wafwick, Ri 02888 
Iva !ndustlies, lnc_, Eatontown, NJ 07724 . 
Kessler-Ellis Prods" Atlantic Highlands. NJ 07716 . 
Litton Encoder Div., Cllatsworth, CA 9'13.11 
Murata Erie North Americn, Inc., Smyrna, GA 30080 

40 1-46/'-8905 
908-542-5151 ;800,932·0489 
201-291-0500;800-631-2165 

818-341-6161 

§ Murata Manufacturing Co., Ud., Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 . 
t Orbit Instrumenl Corp .. Hauppauge, NY 11788 . 

404-4:-:lb' i :3uO 

075-951-9111 
516-435-8300 
215-675-6500 t Performance Controls, Inc., Hor~hanl, PA 19044 

Encoders, Shaft Angle, Optical-55(lO 
SEI Molion Systems Company, Compute, Products Div., San Morcos, CA 92069, 

0'19-471-2600 .......... ,.......................................... 6 0 1819 
# Engineered Assemblies & Components Corp., Teterboro. NJ 07608 . 201-288-4477: REI Molion Systems Company, I)igi!~' Prod""I. o;v., Ultle Rock. AR 72203, 

800-447-5639 501 .. 851-4000 .............. ....................................... 8.1879 
Fiberoptic Systems. Inc" Simi Valley, CA 93063 805-583-2088 BEl Motion Systems Company, Indust,ial Encode, Diy .• Goleta. CA 93117, 

tHathaway Corporation:Motion Control Oiv_ Tulsa, OK 74116, 918-438-7800 805-966-0782 .................................................... 801879 
§JMR Electronics, Bronx, NY 10461 212-597-6050 t BEl Molion Systems Company, lIck Encoder Div .• Needham Kgt •. , M.lI 02194. 
tUttonEncoderOiv"Chatsworlh,CA91311 .. 818-341-6'161 617-455-1414 .......... , ...... , ....... ; .................... 801879-188'/ 
tTeledyne Microelectronics, Los Angeles. CA 90066 .. 213 822-B229,:13-870-98~31 BEl Mot,an Systems Company, Chatsworth Encoder Div., Chat"worth, CA 91311. 
tTeledyneRyanElectronlcs,SanDlego,CA92123..... . .... 019-560-6400 818-341-6161 ................ " .............................. B.1879 

§tWeed Fiber OptiCS Inc., Weed Instrument Co., College Station, TX 77845 Canon U.S.A., Elclrn. Comp •• Div., Lake Success, NY '1042. 516-488-6700 
409-693-5397 ..................•.... '" . _ •. .. .. .•.•.. ... .. ... . B·1886-1887 

--------

EEM 1991 ,§-Product sold through distributors t-Product meets MIL specs <p-Rentals #-Va/ue Added Reseller 



Encoders, Shaft Angle, Optical-5500 (Cont'd) 

§ Clarostal Mfg. Co., inc., Hawker Siddeley, PLC., Dover, NH 03820-1507, 
603-742-1120,800-872-0042 ....................................... S.1888 

Epson America Inc.; Component Sales Dept, Torrance, CA 90503, 213-787-6300 
............................................................ Ao 1361,1363 

Infranor, Naugatuck, CT 06770, 203-729-8258;800-SE-SERVO •••.•••••. S01279 
§ IVO Industries,lnc., Eatontown, NJ 07724, 908-542-5151;800-932-0469 

........................................ '. .. • .. . • • • • • .. • • • . •• B01723,1906 
t Lucas Ledex Inc., Vandalia, OH 45317-0427, 513-898-3621 •.•..•.•.•.•• S.1915 
t Measurement Systems, Inc., Norwalk, CT 06854,203-838-5561 .•.•..•.. 001138 

Micro Mo Electronics, Inc., SI. Petersburg, FL33701, 813-822-2529 . 
. .................................................... B0 1298,1920, D·2243 

OakGrigsby Inc., Sugar Grove, iL 60554, 708-556-4200 • • . • • . • • • . • • . • • •• S·1754 
§t Oplek Technology Inc., Carrollton, TX 75006, 214-323-2200 ••...•...... B.1333 

Servo-Tek Products Co., Hawthorne, NJ 07506, 201-427-3100 .•..••..•• B.1310 
t Stock Drive Products, Div. of Designatronies, Inc., New Hyde Pk., NY 11040, 

516-328-0200;328-3300 ........................................... B.1312 
Sumtak Electronics, Daido Corporation, Somerset, NJ 08875, 908-805-0008 

.................... '.'" .................. _.... •. ..•....•.•. B·1950-1951 
U. S. Digilal Corp., Vancouver, WA 98665, 206-576-0514;800-736-0194 (Sales) 

..................................................... " .. ..• B·1952-1955 
t Vernitech:Vernilron Corp., Deer Pk., NY 11729, 516-566-5100 .•.•. 8 0 .1031,1956 

§t Allen- Bradley Co., Div. of Industrial Control Grp., Milwaukee, WI 53201 . . ............. . 
414-382-2000 

§Automatic Timing & Controls Co., King of Prussia, PA 19406 ............ 215-337-5500; 
800-441-8245 

§ B & B Motor & Control Corp .• B & B Long Island City, Edison, NJ 08817 
................................ : ...................... 908-819-7070; 908-572-0500 

BEl Motion Systems Company, Corporate Off. Carlsbad, CA 92009 . 619-931-1500 
§ Compumotor Division, Parker Hannifin Corp., Rohnert Park, CA 94928 .. 707-584-7558 
tComputer Conversions Corp. E Northport. NY 11731 .... " 516-261-3300 
tComputer Optical Products, Inc., Sub. of Hathaway Corp., Chatsworth, CA 91311-6910 

.. .. .. . . .. . .. .. .. 818-882-0424 
Copal (USA), Inc., Torrance, CA 90501 . 213'·618-0225 

§C-Tek Inc. Wake!i~ld, MA 01880.... 617-246-1720 
§Data Technology, Inc., Woburn, MA 01811 617-935-8820 

Disc Instruments, Honeywell. Costa Mesa, CA 92626 714-433-0343 
Dynamics Research Corp., Encoder Division, Wilmington. MA 01887-2193 

.................................................... ...... 508-658-6100 
§ Dynapar. Gurnee, IL 60031 ....... ' 312-662-2666 
§ Electronic Counters & Controls, Inc., LFE Corp., Libertyville. IL 60048 ..... 708-362-8910; 

800-422-3224 
Elm Systems, Wauconda, Il 60084 

§ Encoder Products. SandpOint. ID 83864 ........ . 
# Engineered Assemblies & Components Corp., Teterboro. NJ 07608 . 

708-526-5003 
208-263-8541 

.201-288-4477; 
800-447-5639 

§ Ennovation of Wisconsin, Inc., Watertown, WI 53094 .. 414-261-2996 
Enprotech Corp., Kalamazoo, MI 49007 .. .............. 616-381-0665 
Escap Products, Hauppauge. NY 11788 .. 516-234-3900 
Fiberoptic Systems, Inc., Simi Valley, CA 93063 805-563-2088 

§t FSIlFork Standards. Inc, Lombard, IL 60148-2097 708-932-9380;800-466-6009 
GME Systems, Inc .• Pittsburgh. PA 15090 .. 412-935-0440 
Hansen Manufayturing Company, Inc, Subsidiary of IMC MagnetiCS Corp., Princeton, IN 

47670-0023..... . .. »»»»»... 812-385-3415 
Hathaway Corporation:Motion Control Div., Tulsa, OK 74116. 918-438-7800 

§ Heidenhain Corp., Schaumberg. IL 60173 708-490-1191 
t HH Controls Co., Inc .• Arlington, MA 02174 ... 617-646,2626 

§t Honeywell Microswitch Div, Richardson, TX 75081 214-470-4271 
§ Kessler-Ellis Prods., Atlantic Highlands, NJ 07716 .. » 201-291-0500;800-631-2165 
tLilton Encoder Div., Chatsworth, CA 91311 ...... " 818-341-6161 

Marktech International Corp., Latham, NY 12110. 518-786-6591 
t Maxon Precision Motors, Inc., Burlingame. CA 94010 415-697-96'14 

Opto Technology, Inc., Wheeling, IL 60090 .. 708-537-4277 
t Orbit Instrumenl Corp., Hauppauge, NY 11788 . 516-435-6300 

Oriel Corp .• Stratford, CT 06497-0872 .. 203-377-8282 
Ormec Systems Corp., Rochester, NY 14625 .. '116-385-3520 
PMI Motion Technologies, Kollmorgen Corporation. Commack, NY 1 H25-5703 

.. »» ..... » 516-864-1000 
Portescap US., Inc., Hauppauge, NY 11788 »»» .. » .. » »» .. »»». 516-234-3900 

§t Renco Encoders Inc.. Goleta, CA 93117-3094 . . . . . . . . . 805-968-1525 
§ Sharp Electronics Corp., Microelectronics Grp., Camas, WA 98706 ...... 206-834-2500 
tTeledyne Gurley. Troy, NY 12181 ... 518-272-6300;800-759-1844 
t Teledyne Ryan Electronics, San Diego. CA 92123 619-560-6400 

Toko America, Inc., Mt Prospee" IL 60056 ..... 708-297-0070 
§ Veeder-Roo~ Simsbury, CT 06070-2003 .. ".". 203-651-2700 

§t Wide Range Elctrns. Corp., Chesterfield. MISSOURI 63005 314-532-5887 

Encoders, Shaft Position - See Encoders, Shaft Angle (Vol. B), 
Resolvers, Synchro (Vol. Dj 

Encoders, Tone-191l0 - See Vol. D 

Encoders, Video-1900 - See Vol. D 

Encoders, (Mll)-2440 
BEl Motion Systems Company, Digilal Products DiY., Little Rock, AR 72203, 

501-8514000 .................................................... B 0 1879 
BEl Molion Systems Company, Ilek Encoder Div., Needham Hgts., MA 02194, 

617-455-1414 .........•.••...•..........•.•...........•..... 8.1879-1881 
BEl Molion Systems Company, Chatsworth Encoder DiY., Chalsworth, Cf\, 91311, 

818-341-6161 ..................................................... B.1879 
Clarostat Mfg. Co .• Inc., Hawker Siddeley, PLC., Dover, NH 03820-1507, 

503-742:'120.800-872-0042 •......................•....•.•..•.•.•. B'1888 
t Aydin Vector Div., Aydin Corp. Newtown. PA 18940-0328 ..... 215-968-4271 

BEl Motion Systems Company. Corporate Off., Carlsbad, CA 92009 ..... 619-931-1500 
t Digital Radio Corp., Redondo Beach, CA 90277 ..... » 213-316-4114 

Emcor Products, Crenlo, Inc., Rochester, MN 55901 .. 507-289-3371 

PRODUCT INDEX & DIRECTORY 

# Engineered Assemblies & Components Corp. Teterboro. NJ 07608 .•.... 201-288-4477; 
800-447-5639 

tHathaway Corporation:Mation Control Div., Tulsa, OK 74116 ............ 918-438-7800 
tLillon Encoder DiY., Chatsworth, CA 91311 .................. » ....... » 818-341-6161 
#Sekai Electronics of America, Inc. La Mirada, CA 90638 .................. 714-670-1854 
tTeledyne Gurley. Troy. NY 12181 ..... , .......... » .... » 518-272-6300;800-759-1844 
tTeledyne Ryan Electronics, San Diego, CA 92123 ...................... 619-560-6400 

Encryptors - See Security Systems, Data (Vol. 0) 

Engineering Reference Books - See Technical Books (Vol. 0) 

Energy Management Systems-2200 - See Vol. D 

Environmental Testing Services - See Services, Environmental 
Testing (Vol. OJ 

Epoxies - See Compounds, Enscapsulating, Molding, Potting (Vol. C), 
Adhesives (Vol. C) 

Equalizers, Audio-1300 - See Vol. D 

Equalizers, Delay-1900 - See 'lot. D 

Equalizers, Phase-1900 - See Vol. D 

Erasers, MagnetiC Tape (Bulk)-1300 - See Vol. D 

Erasing Equipment, EPROM-3130 - See Vol. A 

Escutcheons-2400 - See Vot. e 
Etenants, Fluorocarbon-160o. - See Vol. e 
Etchants, Printed Circuit-1100 - See 1101. e 
Etching & Engraving - See Services, Metal Etching, Engraving (Vol. 0) 

Ethernet Extenders-2475 
§tCanoga-Perkins Corp., Chatsworth. CA 91311 .. » ........... »» ... »» 818-718-6300 

Dupont Electro-OptiC Products. Dupont Electronics, Research Triangle Park, NC 27709 
................................. 1-80o-888-LAN1;919-481-5100 

§ Longshine Technlg. Inc .• San Jose. CA 95132 ...... »»» .... ».»».... 408-942-1746 

Evaporation Equipment, Electron Beam-4100 - See Vol. D 

Exciters - See Oscillators (Vol. A) 

Exciters, Vibration - See Testers, Vibration (Vol. D) 

Expanders, Data-2440 
Data Translation, Inc., Marlboro, MA 01752 .. 

t DEI, Escondido. CA 92029 .. ' 

Expanders, Meter - See Multipliers, Meter (Vol. 0) 

508-481-3700 
619-743-8344 

Extractors, Circuit Board, Tube - See Pullers, Circuit Board (Vol. C) 

Extractors, DIP, Ie, & Pin Grid Array-5400 - See Vol. e 
Eyelets-2500 - See '101. e 
Fabrics, Conductive-4525 - See Vol. e 
Facsimile Equipment-1900 - See Vol. D 

Fan Guards-2600 - See Vol. C 

Fans, Axial-2600 - See Vol. C 

Fans, Propeller-2600 - See '101. e 
fans, Tubeaxial-2600 - See '101. e 
Fans, Vaneaxial-2600 - See Vol. C 

Fans/Blowers (Mll)-2440 
Advanced Technology Company, Vista, CA 92083, 619-727-7430 

••• , ...... , " .. .. ... .. .•... ..••..•.•.•. .••.. ..• B 0 1235-1236, C01605-1608 
t Eastern Air Devices, Inc., Dover, NH 03820, 603-742-3330 .•..•.•.. ..•.. B01254 
t Fa.co industries, Inc., Hawker Siddelem No. 200, Chesterfield, MO 63017, 

314-532-3505 ..•..•.•..••........•.•••...•••..•.. ,............... C.1623 
§ Inter/an, William J. Purdy Co., Burlingame, CA 94010, 415-347-1203 .•.• C01626 

Mclean Engineering, Zero Corporation, Princeton Junction, NJ 08550, 
609-799-0100 ..•....•..•.....•..•.••..••...•.••.••..••••.•.. C·1632-1633 

§Stock Drive Products, Div. of Designalronics,lnc., New Hyde Pk., NY 11040, 
516-328-0200;328-3300 ....................................... _... B01312 

Lamb Electric Division, Ametek, Inc.. Kent, OH 44240 .... »» ... ». 216-673-3451 
t Ashland Elec. Prods., Inc .• Rochester, NH 03867 .... 603-335-1100 

. § Baknor Industries Inc., Mississauga, aNT., CANADA L5L 1 Xl. . . . 416-828-2400 
§Contact East, N. Andover. MA 01645............................ 508-682-2000 

Control Resources Inc., Smart Fan Div .• Harvard. MA 01451 ..... 508-772-4043 
t Hi-Tech. Inc., Zion, IL 60099 .. »» ..... »»»»» ... »..». 708-746-2447 
tlMC Magnetics Corp., Eastern Div, Westbury. NY 11590 ......... 516-334-7070 

Japan Elecironic Manufacturers Agency, Inc., Wilmette, IL 60091 . 708-251-3600 
t Kooltronic, Inc., Hopewell. NJ 08525 ....... »».» ....... » ......... » 609-466-3400 
t Kooltronic, Inc., Ventura, CA 93003 .... »»»»»».» ... ».......... 805-642-8521 
t Merrill. Inc., Gwynedd Valley, PA 19437 »» .. »» ... ». 215-361-1297 
t MFM Technology. Inc., Affiliate of Unitrade Corp., Ronkonkoma, NY 11779 

.............. »»....... 518-467-5151 

§-Product sold through distributors t-Producl meets MIL specs <p-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

§ Orierltal Motor U,S.A Corporation, Torrance, CA 90503 . 
§ Precision Fabrication Technologies, Inc., Monon, IN 47909 

nod;lJr:. Technical S,Jles Inc., Islip, NY 11751 

213-515·2264 
1-800-558-7297; 

219-253-6666 
;; 16-277-5454 

Fasteners, Cable & Wire .- See Wire & Cable Ties (Vol. C) 

Fasteners, Metal-2500 -. See Vol. C 

fasteners, Nonmetaliic-2500 - See Vol. C 

Fault locators - See Detectors (Vol. D) 

Feedhoms, Satellite Antenna-1200 - See Vol. D 

Feedthrus 8. Seals, Envil'Ollmental-2500 - See Vol. C 

Ferrite Material 8. Parts-1B50 - See Vol. A 

Ferrules, Cable-end-2500 - See Vol. C 

Fib~r Opt!C Components - See Adapters (Vol. 8), Attenuators (Vol. B). 
Cable (Vol. B), Connectors (Vol. B), Couplers (Vol. B), Detectors 
(Vol. B), Isolators (Vol. B), Light Sources (Vol. B), Receivers (Vol. B), 
Transmitters (Vol. B) 

Fiber Optic Data links - See Data Links, Fiber Optic (Vol. B) 

Fiber Optic Scanners - See Scanners, Fiber Optic (Vol. B) 

Fiber Optic Splices & Splicing Equipment-2475 
AMP, Harri$burg, PA 17105, 717-564-0100;800-522-6752 .......... C·1175 
Daniels Manufacturing Corp., Orlando, Fl32824, 407-855-6161 ..... ... C·1703 

t Interoptics, Purdy Group, BurlOngame, CA 94010, 415-347-7727 ........ 8.1217 
§ MOlF.X, Inc., Usle, IL 60532, 708-969-4550 .... ..................... . C·1474 
§ AT&T Net.work Systems,Network Cable Sys. Div., Morristown, NJ 07962 

1-800-344-0223. Ext 1027 
# Clifford of Ve,monr, Inc., Bethel. \'T 05032 802-234-9921 ;800-451-4381 
§Electronic Cornponen1~ & I'vlatb. Dt\/ .. GTE PrOc\lJcts CNp., Wan en, PA IG36!:J 

814-723-2000 
§ EXFO E.O. Engineering, Quebec City, Quebec, CANADA GiN 3Y2 . 418-683-0211 

GTE Fiberoptic Producls, Williamsport, PA 17701 717-326-6591;1-800-FBR-OPTICS 
GTE SI)PPLY, GTE SUPPLY, DFW Airport, TX 75261 . 800-433-4837 

t INTELCO, Acton, MA 01720 508-264-4485 
§t Light Control Systems Inc., MIA COM Inc., Tyngsboro, MA 01879 . 508-649-9870 

Litton Poly~Scientific, Div. of Litton Industries, Blacksburg, VA 24060-3100 
800-336-5917;703-953-4751 

3M Pnvate Network Products, 3M, AustIn. TX 78769-2963 . 

§ NEe Electronics, inc., Mouniain View, CA 94039 . 
t Optelecom. Inc .. Gaithersburg, MD 20877 . 
t Power Technology, Inc., little Rock, AR 72219-1117 

§"t Radiant Communications Corp .. South Plainfield, NJ 07080 
Teleterminal Corp .. Greenland, NH 03840 

.. 512-984-1800; 
800-745··7459 
415-960-6000 
301-840-2121 
501-568-1995 
908-757-7444 
603-431-1200 

§ Thomas [1 Betts Corporation, Electronics Div., Greenville, SC 29616-2401 

-t Vmk Technology, jne., Burhank, CA 91502 .. 
803-676-2900 
818-955-8927 

Fiber Optic Test Equipment - See Test Equipment, Fiber Optic 
(Voi. El), Testers, Fiber Optic (Vol. 0) 

Ffflmo;, Milsking-:25(lfj - See '1101. C 

Films, Resistance-4700 - See Vol. A 

iFmers, :~C P(jwer Une·,2700 -. S.'l'e 1/01. ,% 

f'iltens, AF-2750 - See Vol. A 

Filters, Air - See Air Cleaners & Filters (Vol. C) 

Filters, Air (for Clean Room)-2550 - See Vot. D 

Filters, Air (for Disk Drives)-2750 - See Vol. A 

Filters, Analog - See Filters, Continuously Variable (Vol. A) 

Filters, Antelma-2750 - See 110/. A 

Filters, Antialias-27S0 - See Vol. A 

Filters, Band Elimination .. 2750 - See Vol. A 

Filters, Bandpass-2750 - See Vol. A 

Filters, Bandpass, SAW (Surfllce Acoustic Wave)-2750 - See Vol. A 

Filters, Band Reject, Band Stop - See Filters, Band Elimination 
(VoLA) 

Filters, Ceramic-2750 - See Vol. A 

Filters, CeramiC, Surface Mount-2750 - See Vol_ A 

Filters, Coaxial-2750 - See Vol. A 

Filters, Color, Panel Light - Also see lenses, Readout & 
Display; lenses, Fiiters, Windows, Infrared-2460 

tAME Corporation, Towaco, NJ 07082-0195, 201-263-1700 .............. 8·1644 

Filters, Oplical-3700 
AND, William J. Purdy Co., Burlingame, CA 94010,4.15-347-9916 ... B 0 1137-1139 

§ Electro-Mech Components, Inc., South EI Monte, CA 91733-3689, 818-442-7180 
........ ..................................................... 8.1686-1687 

Gilway Technicat Lamp, Woburn. MA 01801, 617-935-4442..... 6.1153,1160 
t Hom.lite, WhitcD. Inc., Wilminglon, DE 19804, 302··652-3686 .. ........ Bo l085 
t JMJ Technical Prods., Newark, NJ 07105, 201-589-425"1 ". ..........• C.1591 

Ledtronics, Inc., Torrance. CA 90505, 213-549-9995 ......... 8 0 1174 
§ RMF Products, Inc., Batavia, IL 60510, 708-579-0020 ................... 01593 
§ Sloan Co., Sun Valley, CA 91353-0367,213-875-1123 ................ 8.1195 

Visual Communications Co., Inc., San Diego, CA 92126, 619-549-6900 .. 8.1209 
tDontectl.lnc .. Doylestown, PA 18901 ~'1!i-348-5010 

Everlighl- USA, Glendora. CA 91740 213-697·5067 
t# Glar-Ban. A Marl, IV Company, Tonawanda. NY 14150. 716·094-5076 

GM Nameplate, inc., Seattle, WA 9811 9 . 206-284-2200 
t Hoffman Engineering Corp., Stamford, CT 06902 .. 203-325-8933 

Idea. Inc .. Brea. CA 92621 . 213-697-4332 
Intaq Key Panels, GM Nameplate, fne., Seattle, WA 981 ~ 8 
Lamb Industries, Inc., Portland, OR 97225 

2a6~?84-5d75 

503-297·8878;800-824-9374 
')16-273-1122 t Mark Polarized Corp .. Hauppauge. NY 11788 

Oriel Corp., Stratlord. CT 06497-0872 .. . . ........ . 203-377-8282 
800-225-~lJO 

516-231-6400 
Polaroid Corporation, Polarizer Dlv .. Norwood, MA 0206;~ 
RFI Corporation, Bay Shore, NV 11706 
Rolyn OptiCS Co., Covina. CA 91722-2199 
Savoy Electronics, Inc., Ft Lauderdale, FL 33310 .. 
Schott Glass Technologies, In::;., Duryea, PA 18642 .. 
Swan Associates, New Haven, CT 06534 . 

818··91 [i-Sl07 15717 
305-563· 1333;800·359-5400 

7"17-457-7485 

t Swedlow, Inc., Liberty Mirror Products, Brackenridge, PA 15014 . 
t Wamco. Inc., Fountain Valley, CA 92708 

203-387-3917 
412-224-1800 
714-545-5560 

Filters, Comb-2750 - See Vol. A 

Filters, Continuously Variable-2150 _. See 110/_ Ii. 

Filters, Crystal (inc!. Monolithic Devices}-2300 .. _. See 1/01 .. II 

Filters, Delay-2750 - See Vol. A 

Filters, Digit.al-2750 - See Vol. A 

Filters, Digital, High Speed FFT 11'11'1-2750 - See Vol .. ,Ii; 

Filters, Display-2450 
Dio-Rey, Div. of Info-lite Corp., Fairview, NJ 07022,201-941-4455 .. 6 0 1058-1064 
Genisco Electronics Corporation, San Diego, CA 92173, 619-661-5100 

.................... ...................................... A.i677, B.1153 
t Homalite, WhileD, Inc., Wilminglon, DE 19804, 302-652-3f>86 . . ... ... 8-1085 
tDontech.lnc .. Doylestown. PA 18901 215-348-5010 

Everlighl· USA, Glendora. CA 91740 213-697-5067 
Idea, Inc .. Brea, CA 9262i .. 213-6974332 
tnternational Polarizer, Inc., Marlborough, MA 01752 
Meiuchen CapaCitors, Inc .. Old Bridge. NJ 08857 
Polaroid Corporation, Polarizer Div., Norwood, MA 02062 

t Wamco. Inc., Fountain Valley. CA 92708 

Filters, EMI/RFI-2700 - See Vol .. A 

Filters, Equalizer-2750 - See Itol. A 

Filters, Harmonic-2750 - See Itot. 1\ 

Filters, High Pass-2750 - See Vol. j~ 

Filters, Hybrid-2750 - See Vol. A 

Filters, IF-2750 - See Vol. A 

Filters, ladder-2750 - See Vol. A 

Filters, lAN-2750 - See Vol. A 

Filters, LC-2750 - See Vol. A 

Filters, Line - See Filters, EMI/RFI (Vol. A) 

Filters, Linear Phase-2750 - See Vol_ A 

Filters, Low Pass-2750 - See Vol. A 

Filters, Mechanical-2750 - See Vol. A 

Filters, Microwave-3450 - See Vol. A 

508-481-7495 
S08-679·3:l66 
800-225··2770 
714-545-5560 

Filters, Notch - See Fi~ers, Band Elimination (Vol. A) 

Filters, Optical-3700 
t Homalile, WhiteD, Inc., Wilmington, DE 19804, 302-652-3686 •..••..••.. B'1085 
tJMJ Technical Prods., Newark, NJ 07105, 201-589-4257 .••.•..••...... C'15!11 
t Oxley Inc., Branford, CT 06405, 203-488-1033 .•..•..•••. ,....... ...•.. B'1025 
§ Babcock Display Products. Inc., A Subsidiary 01 Babcock, Inc., Anaheim, CA 92805 

.............. 714-491-5100 
t Barr Associates, Inc., Westford, MA 01886 

BT & D Technologies, Wilmington, DE 19803 . 
Burleigh Instruments, Fishers, NY 14453 .. 

t Dontech, Inc., Doylestown, PA 18901 
Ealing Electro-Optics, Holliston, MA 01746 .. 

t Evaporated Coatings, Inc., Willow Grove, PA 19090 . 
t#Gtar-Ban, A Mark IV Company, Tonawanda, NY 14150. 
t Hoffman Engineering Corp., Stamlord, CT 06902 .. 

International Polarizer, Inc., Marlborough, MA 01752 

508-692-7513 
302-479-0300 
716-924-9355 
215-348-5010 

508-429-8370;1-800-343-4912 
215-659-3080 
716-694-5076 
203-325-8933 
508-481-7495 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs iP-Rentals #-Value Added Reseller 



Filters, Optical-3700 (Cont'd) 
tMark Polarized Corp., Hauppauge, NY 11788 ........................... 516-273-1122 
tMel1es Griat, Inc., Irvine, CA 92714 ...................................... 714-261-5600 
t Optical & Conductive Coatings, Meridian Indo., Inc. Pacheco, CA 94553 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .. 415-798-6066 
§ Optics for Research, Inc. Caldwell, NJ 07006 .................... ... . . . .. 201-228-4480 
t Optima Precision, Inc. West Linn, OR 97068 ............. 800-544-4118;503-638-2525 

Oriel Corp., Stratford, CT 06497-0872 ... . .. .. . . . . .. . . . . .. . . . . .. . .. . . . . .. 203-377-8282 
t Plumer Precision OptiCS, Pennsburg, PA 18073 ......................... 215-679-6272 
t Pomfret Research Optics, Orange, VA 22960 ........................... 703-854-4350 

Rolyn Optics Co. Covina, CA 91722-2199 ........................ 818-915-5707/5717 
Savoy Electronics, Inc., Ft Lauderdale, FL 33310 ......... 305-563-1333;800-359-5400 
Schneider Corp. of America, Woodbury, NY 11797 ...................... 516-496-8500 
Schott Glass Technologies, Inc. Duryea, PA 18642 ..................... 717-457-7485 
Silicon Sensors, Dodgeville, WI 53533 .................................. 808-935-2707 

tSwedlow,lno., Liberty Mirror Products, Brackenridge, PA 15014 .. ... 412-224-1800 

Filters, Programmable - See Filters, Variable (Vol. A) 

Filters, RF-2750 - See Vol. A 

Filters, Single Sideband-2750 - See Vol. A 

Filters, Synchronous Tracking-2750 - See Vol. A 

Filters, Telemetering-1900 - See Vol. D 

Filters, Tone, Telegraph-2750 - See Vol. A 

Filters, Tunable - See Filters, Continuously Variable (Vol. A) 

Filters, Tuning Fork-2300 - See Vol. A 

Filters, UHF & VHF-2750 - See Vol. A 

Filters, Variable-2750 - See Vol. A 

Filters, Vestigial Sideband-2750 - See Vol. A 

Filters, Video-2750 - See Vol. A 

Filters, Waveguide-3450 - See Vol. A 

Filters, YIG-2750 - See Vol. A 

Filters (MIL), Electrical & Networks-2440 
tChesterfield Products,lnc., Elmwood Park, NJ 07407, 201-797-9655 ..•• A·1661 
t Eagle Wichita, Wichita, KS 67277, 316-942-5100 •.•.•..•.•....•.• Ao1666-1668 
t Electronic Precision Components Corporation, MI. Vernon, NY 10550-4430, 

914-664-2333 ..................................................... A-1670 
Elpac Components, Elpac Electronics, Inc., Santa Ana, CA 92705, 714-979-4440 

............................................................ A01065,1619 
t ESC Electronics Corp., Palisades Pk., NJ 07650, 201-947-0400 .•.•..•.. A.1671 

Filter Concepts Inc., Santa Ana, CA 92707,714-545-7003 ...•••..• A.1620-i622 
tFillron Co., Inc., Sub. of ARX Inc., Old Bethpage, NY 11804, 516-752-1144 

................................................................. A·1673 
Genisco Electronics Corporation, San Diego, CA 92173, 619-661-5100 .• A.1624 
Hisonic, Inc., Olathe, KS 66061,913-782-0012 •.....•..•...•.•..•..•.. A.2234 

t Integrated Microwave, San Oiego, CA 92121-1009, 619-259-2600 •••. Ao1678-1679 
Interpoint Corporation, Redmond, WA 98073-9705, 206-882-3100 .•••... 0.1815 

§t JMK, Inc., Amherst, NH 03031, 803-886-4100 •.•..••••.•.•••.•.•..•.•• A.1626 
t KR Electronics, Inc., Avenel, NJ 07001, 908-636-1900 •.•...•.•.•. Ao1682-1683 

Metuchen Capacitors, Inc., Old Bridge, NJ 08857, 908-679-3366 ••• A·1685-1687 
Microwave Filter Inc., East Syracuse, NY 13057-0486, 315-437-3953;800-448-1666 

................................................................. A·1668 
Morgan-Matroe, Vernilron Div., Bedford, OH 44146-5478,216-232-8800.. B01921 

§t Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 
••...• ..... .............. .......................... ..•. Ao 1415,1696-1698 

t Oxley Inc., Branford, CT 06405,203-488-1033................. Ao1705, B.1025 
§t Reeves-Hoffman Div., Dynamics Corporation of America, Carlisle, PA 17013, 

717-243-5929 .................................................... A.1740 
RFI Corporation, Bay Shore, NY 11706, 516-231-6400 .,.. ..•.••.•.•. .•. A01633 

tTTE, Incorporated, W. Los Angeles, CA 90064, 213-478-8224 ..•...•.•.• A.1708 
Alpha Components, Mechanicsburg, PA 17055......................... 717-697-8595 

t American Trans-Coil Corporation. Richmond Hill, NY' 11419-141 0 718-441-5207 
tAnatech Electronics, Inc. Ho He Kus, NJ 07423 ......................... 201-612-0066 
t Ark Elctrns. Corp., Southampton, PA 18966 ............................. 215-322-6510 

Comstron A Div. of Aeroflex. Plainview, NY 11803 ...................... 516-752-2351 
Control Concepts Corp .• Liebert Corp. Binghamton. NY 13902-1380 .... 607-724-2464 

tCornell-Dubilier Elctms. (Corporate Headquarters). Wayne. NJ 07470 ... 201-694-8600 
t EG & G Frequency Products Inc. EG & G Inc., Cincinnati, OH 45232 . . . . 513-542-5555 
t Elmag Division. Lindgren RF Enclosures, Riviera Bch. FL 33404 ......... 407-881-9292 

Engineered Components Co .• San luis Obispo. CA 93403-8121 ........ 805-544-3800 
tFerretec Inc .• Fremont, CA 94539-7474 ................................ 415-226-1216. 

Fil-Coil Company. Ino.. Garden City. NY 11530 ................ . . . . . . . . .. 516-228-9445 
tFiltronics. Inc .• Kansas City, MO 64120 .................................. 816-231-7375 

Frequency Selective Networks, Woodside, NY 11377 ................... 718-424-7500 
t Hertz Filter. Syosset, NY 11791 ......................................... 516-822-4770 

§tHi-Q Crystals, Hybrids International Ltd .• Olathe, KS 66062 ....•......... 913-764-4544 
Hycomp. Inc., Marlborough, MA 01752 ." .............................. 508-485-6300 
Intepro Systems Inc. Billerica, MA 01821 ............................... 508-663-7555 

t K&L Microwave. Inc., Salisbury. MD 21801 ........................ ,..... 301-749-2424 
t MagnetiC Component Engineering Co .• Culver Cny, CA 90230 . .. . . . . . . .. 213-398-4761 

Marway Prods. Inc .• Santa Ana, CA 92703 ............................... 714-973-1800 
tNorth Hills Electronics. Glen Cove. NY 11542 ........................... 516-671-5700 
tPico Electronics, Inc., Mt. Vernon, NY 10552 ............. 914-699-5514;800-431-1064 
t Piezo Technology Ino.. Orlando, FL 32804 .............................. 407-298-2000 
tPolyphase Instrumen~ Ft Washington, PA 19034 ....................... 215-643-6950 
tSFE Technologies, San Fernando CA 91340 ........................... 818-365-9411 

PRODUCT INDEX & DIRECTORY 
Sokol Crystal Products, Inc, Mineral Poin~ WI 53565 .•. . . .. . . .. ..• . .. . .. 608-987-3363 
Spectrum Control, Inc., Erie, PA 16505 ..... ,............................ 814-455-0966 

t Time and FrequenCy Ltd., Miami. FL 33172 ............................. 305-593-8000 
t Transco Products. Inc .• Subsidiary of Datron Syslems Inc., Camarillo, CA 93012 

... . . . . . .. .. . .. . . . . .. . .. . . ...... ... . . .. . .. .. . ... . ... . . .. . . . . ... . . . . . ... 805-987-8007 
§tTusonix, Inc., Tucson, AZ 8574(}7144 .................................. 602-744-0400 
§t Tycor International Inc., Calgary, Alberta, CANADA T2H 1 L9 . . . . . . . . . . • .. 403-259-3200 

Flanges, Waveguide-3450 - See Vol. A 

Flanges (MIL). Waveguide-2440 
t International T eleconvnunications Components, Inc., Deer Park, NY 11729 

....................................................................... 516-243-1444 
Lectronic Research Labs. Inc .• Camden, NJ 061 04 .. . . . . . . . . . . . . . . . . . . .. 809-541-4200 
Microwave Development Laboratories, Natick, MA 01760 ............... 508-655-0060 

t Mitec Electronics. Pointe Claire. QUEBEC. CANADA H9R 3X3 .......... 514-694-6666 
Pro Com Technology Inc., Farmingdale, NY 11735 ....... 516-293-4443;800-762-3785 

§ Rosenberger-Micro Coax, (Formerly Micro-Coax Componen1s, Inc.), Collegeville, PA 
19426 ............................... , . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . .. 215-489-3700 

Flashers-2200 - See Vol. D 

Flashers (MIL)-2440 
t Logitek, Inc., Ronkonkoma, NY 11779, 516-467-4200 ••••••.••••••.••.. B.154O 

Master Electronic Controls, Los Angeles, CA 90025 ..................... 213-452-1336 
tModular Devices. Shirley. NY 11967 .................................... 516-345-3100 
t Scientific Technologies Inc. Optical Sensor Div .• Hayward, CA 94544 ... 415-471-9717 

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

Fluid Flow Indicators - See Meters, Fluid Flow (Vol. D) 

Flux, Brazing & Soldering Materials-4600 - See Vol. C 

Foil, Magnetic-1850 - See Vo/_ A 

Foil, MagnetiC Shielding - See Shields, MagnetiC (Vol. C) 

Forks, Tuning - See Tuning Forks (Vol. A) 

Forms, Coil - See Coil Assemblies & Forms (Vol. A) 

Frames, Cabinet & Rack-1400 - See Vol_ C 

Freezer Cabinets - See Refrigerators, Environmental Test (Vol. D) 

Freeze Spray - See Refrigerants, Spray (Vol. C), Coolants, Circuit & 
Component (Vol. C) 

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

Frequency Extenders - See Dividers, Frequency (Vol. A) 

Frequency Sources - See Oscillators (Vol. A) 

Frequency Standards - See Standards, Frequency (Vol. D) 

Frozen Epoxies - See Compounds, Encapsulating, Molding, Potting 
(Vol.G) 

Furnaces, Electric~4100 - See Vol. D 

Furnaces, Gas (Production)-4100 - See Vol. D 

Furnaces, Infrared-4100 - See Vo/_ D 

Furnaces, Ultraviolet-4100 - See Vol_ D 

Furnaces, Vacuum-4100 - See Vol. D 

Furniture, Electronic Lab. - See Benches, Consoles, Stools, Tables 
(Lab & Shop) (Vol. C) 

Fuse Clips - See Clips & Holders, Fuse (Vol. 8) 

Fuse Elements-4300 
§t FIC Corp., Rockville, MO 20852, 301-881-8124;800-638-6594............ B·1385. 

Panel Components Corp., Santa Rosa, CA 95406, 707-523-0600 .•. B·1382-1383 
§ Sehurter, Inc., Petaluma, CA 94952, 701-718-6311 •..••..• Ao1638-1639, B01369, 

C-1518 
t Alan Industries Inc., Columbus, IN 47202 .. . ... .. . .. .. .. .. . .. . .. .. .... ... 812-372-8869 

Avasem Corporation, San Jose. CA 95126 .............................. 408-297-1201 
§Bussmann:Cooper Industries, St Louis. MO 63178 ...................... 314-394-2877 

Concord Electronics Corporation, New York, NY 10012 ............... 1-212-777-6571 
# Engineered Assemblies & Components Corp. Teterboro, NJ 07608 ...... 201-288-4477; 

800-447-5639 
§tErcona, Patchogue, NY 11772 .......................................... 516-758-0700 

Ferraz Corporation, Parsippany, NJ 07054 ............... 201-428-8400;800-526-9067 
LitteWuse,lno.. Des Plaines, IL 60016 .................... 708-824-1188;708-824-0400 

§Semikron.lnc. Hudson, NH 03051-0066 ............... 603-883-8102;1-800-258-1308 

Fuseholders - See Clips & Holders, Fuse (Vol. 8) 

Fuses-4300 
§Bel Fuse, Jersey City, NJ 07302, 201-432-0463 .............. B0 1352-1363,1355 

Elcom Systems, Inc., Boca Raton, FL 33487, 407-994-1774 ••.•..•...••• A.1747 
§t FIC Corp., Rockville, MO 20852, 301-881-8124;800-638-6594 •.•••• •••••• 801365 

Globtek, Inc., N. Bergen, NJ 07047, 201-861-0246 ••••••••••••••••.•••• B·1367 

§-Product sold through distributors t-Product meets MIL specs "'-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

§t LiUelluse, inc" Des Plaines, IL 60016,708-824-1188;708-824-0400 " 8.1372-1373 
M(ltslio Electronics, Huntington Beach, CA 92648, 714-969-2491 ... .... A"1095 
Pane! COmpOfllF!nts Corp .• Santa r.:rosa, Cf:\ 95406, 701~523-0600 B-1382·1383 

§-: ~1'Cfj Components. l:1c., Manchester., II'IlH 08109,60'3-669-0054 ......... A"1982 
§5(.;hur!e~', ~n~., Petait1fn3, Gll, 94~52, 7nl'-'7rn-f.;-),1'; 18"1389, C"'-/518 
{} Wickn1ann USA, Inc., Wp.ci1mann-Wprt'l"C Gmb!H, At!otrlta, GA 30331, 404-699-7820 

§1 Besw!ck.Cooper UJC Ltd., Frome, UNITED I<.INGDOM BA 1 I 1 PP 
§t Dlls~:m&nn:Coop£'r Il1dusiries. St. LOlliS. tJF) 631?8 

§ Concord E!ectronir:s Corporation, f-Jew York. NY ")001 (~ 
<2 FU9W fleci.ric M1q. Co. Inc.., LOll4 Isl:::lld CI1\1 1'-.!Y 1 t 101 

U,~, !:::I(» Inc. Santa CI'lra, Cf\ 9t)C'":i4 

B"1392-1394 
(0373) 64311 
314-,19~~2S77 

1~2-: 2-777~6571 

rr,-D:l730GO 

II E! !gHl(~emd AsseIT!I")li"l:.'~' ':A CC\fllpc.n8!"l!s Ci]{p. T[~1I-:!rr.oro. hU 07G0t1 . 
1-800-888-ELCO 

~~'01-?88-4.::l77 

FJOO-..147-56J9 
~ :6-758-0700 ~~! [reonEl, [JatchoqL!8 hlV 1" 77? 

§ t I=erra.?' Corpo,,:nion, PDrsippa!l1t. N,j ;)70::;4 

t f-":...ses dnitOllter:l , 8.F~., Van !\iuV~:, CA 9 1 tl06 
§ GC-Thorsen, Rocktord, IL 61105-1209 
'iJ Gould Shawm,lt, Newouryporl MA 0 I ~J~O 
§ intern3tlonal Componeills Corp .. Melvltle, NY 11747 

'2( 1 ~L; ;":8-8400 BOO-::;·26-90fl7 
R~H-7SF~81 i 1 
81 0-968-9661 

Ja}·J<.m Etecl!()ll,e ~rtnUli:lt:lUi"US f ... ~:,en'.:v. Ir,c., WlIl1lct\€), lL t:;UC)::,ll 
"j" I~:nt lB,:mtry r::(,mponcnts, Irc., Mrmr:h9s1C'!r NH 0::1,1 03 

508~"'-lG2-66('2/J 131 
S i 6 .. 29;1-1 500 
701}-;····[) 1· 3600 

60:1-668-3210 
Glg-~?9··5100 

61 0· 4~:3 ·0332 
800~'34fH.l873 

800-1326··6342 
800-;>45-4501 

1" Maxwell L;:Jbmatories, lilC., San Dleqo, CA ';)21 :-~:)~ 1506 
Mepcnpal Company, Snn l)le~o, CA 921 ::'~1 

§ Mouser E':fectron!c~, Mansfieid, TX 7606~, 
Ome~Ja Engineerin~_}, 3'i:~11T11orL1, GT 06907 . 

§ Reiianc:e Eledric Co., Marketing In in C;cnter, Cleveland, OH 4411l 
§ San· 0 Industria; Corp., Bollemio., ~JY 1 1716 
S S8miluon, Inr.., H1JdSOn, NH 03051··U066 . 

S 16~567-5556 
603-883-8102; 1-800-258-1308 

5 16-466-09'1 I 
914·736-3500 

t Snoqyo !nternational Corp., Great Neck. NY 11021 
S1-)oki1i i=ar East Ltd., Peel<sklH, NY 10566 

§Switchcs Un!irnill~, ~nc., Woo(jsicle KIY 11:177 718-478-5000;800-221 ~0487 

:r!,;JSt7~S~ Fa~~~.iw~ 
'F~el Flise . • k·:I":;dV C~iy, h\i,} A.·'i~5':~~1353 

'::' F~(; COI"! . .J., Roctwiljl~', Mn 20B52, 3n1··p;f.l"H;·'l2rl;80ij-5::'1~-1li594 3tr,1'!365 
U!:'k~!TUSC. hlf .. , f:eH ''Jiairl~5. ll60lQI16, 709-n2'1.-i"168;708-82.ll-04.·00 . B<.!1372··1373 
('lxi'.-:i( Ijre(·.\ ~'.\I·iZ1l1or::li C."~ ~ eilts, ;.~,.::(;.I}J.;:~. iO:::::..~ .". :3;;, ~((~5 

~'~;'-',l1ei Com~)'.men~s COH"f':',, ::'i,f';otGi Ros;::1, CPO ~~f:i405, 70T··52;:H..1&QO B~1~jB2~1383 

§ SChurter, Inc., Petaiuma, (;A 94952,707-7'78-6311 .... ,.... .. 13"1389 
§Wickmann USA, In,;., Wickmann~Werke GYnbH, Atlantta, GA 30331, 404~699-7820 

. .... .. ... "....... . .. . . ... .. ..... _.. 8·'1392-1394 
91' Beswiek:Cooper UK Ltd., Frome, UNITED KINGDOM SA'll 1 pp 
§t Bussmann:Cooper ~ncJustries, 81. Louis, MO 63178 . 

Conr.ord Electronics Corporation, New Vork, NV -100'12 . 
:# Eflqineered AssGrtlblies [I. Components Corp .. Teterburo, NJ 07608 

(X173) 64311 
314-394-2877 

;~212-7 77~657·~ 

20 1-?88-A4 77: 

§.; FWrJ7 Curpol8.tion, P,1rsippany, N.J Oi'O:-;4 

t Pll~~US Unl:rn~ted, DE.I., V&.n tJu~s. Cl. 91/1-00 
§ Gould 3t13wmut, hlewburyport, 'l'vl1\ [}19~)C 

300-4~"!.7 -!1639 
~~O"i -428-8400;800-526-9067 

-§ he!;ance Electric Co .. Marketing bto Center. Cleveland, OH 44117 
§ San~O indus1fial Corp., Bohemia, NY 11716 . 

S13··78G~81 11 
508'-462-5662/3'131 

8:)0-245-4501 
516-567 .. 5556 

Fuses, Fl~$eholders, ~lOlI:es & Paneis {Mil)-2440 
Conm"!ct.or Gom., 'ChicC4g0. 11.. S(h34o, :~12··539-31{J~ ." .. 
Elmwood f-j~n5nrs, Pawfruclte~, HI {J29S~j, 40'i-727-'i3DO ... 

§t r~C CtJrp., ~'~och:v~~le, MO 2'0652. :~Ol··a31~6124.;800~63e~6594 .,. 
§·f UH<eituse, Inc., 1)e;s Plaine;;, It G0016, 708~S24··1188;70a~U:24-~)ttOO 

Manwav Prods. Inc_. Sar:li'l Ana, CA 92"103, (14-973~1BOO ... 
~f Schurter. inc., Petaj1iJi!l1a, GA 94952, 7!n·-77-B-62.~1 ."., 
·t AJr.1n !nd!J2il·ies Jnc., Columbus, If\l 47202 

§r Beswick:Coope~ U.K. Ltd., Fr{1me, Ui....;n ED fGf'JGDOM [3;,1! ! PP . 
§ Bussmann:Cooper Industries, 81. Louis, MO FJ3178 

Concord Electronics Corpora~ion, New York, NY 10012 , 
Dorarl !v'lanuiacturing Co .. Cincinrnti. OH 45225 . 

# Enq;n,?e! ed Assemblies & Components Cor~., T elerboro, NJ 07608 . 

G,"1327 
B·l~43 

8<111365 
:80N0137~!-137'3 

....... 0·2212 
.. ~1Q13a9 

812-372-8869 
(0273) 64311 

314-394-2877 
1~212~777~6571 

51·'J~t~81·~i424 

.201-288-4477; 

§ ferraz Corporation, Parsippany, NJ 07054 .. 
§ Glabtek, Inc., N. 8ergen, N.J 07047 

800~447~5639 

201-428-8400;80(}-526-9067 
201-86'1-0246 

~ International Components Corp., Melville, NY 11747 
ISL Products Inn. Ltd .. Syosset, NY 1179'1-6093 

§t Keystone ~lectroT1ic~. Corp., Astmia NY 11105-2017 
U"ilcga EngineerIng, Starnfnrd. CT f}6907 .. 

516-293-1500 
516-937-3475 
711'1-956-8900 
ROO-8~6-6342 

§ Reliance Electnc Co., Marl<eting Info Center, Cleveland, OH 44117 
§San-O Industrial Corp., Bohemia, NY 11716 

800-245-4501 
516-567-5556 
9 14-736-3500 Sllol<al r-ar East Ltd., Peekskill, NY 10566 

§ Swiiches Unlimited, Inc., Woodside, NY 11377 7"18-478-5000:800-221-0487 

hlses, intemationai, 5x20 mm-4300 
§ Bel Fuse, Jersey City, NJ 07302, 291·432-0463 ... ... ....... S.1352-1353 

§t FIC Corp., Rockville, MD 20852, 301-881-8124;800-638-6594 _...... ..... 8-1365 
Panel Components Corp., S,mla Ro.a, CA 95406, 707-523-0500 

................... ................... ....... ........ 8'1382-1383, C'1486 
§ Sohurter, Inc., Petaluma, Gil. 94952, 707-778-6311 ........ 6-1389, C.1518·1519 
§ Wickmann USA, inc., Wickmann-We,ke GmbH. Ailanl., Gil. 30331, 404-699-7820 

.... ... ...... .............. ...•.... ... ........ ..... 6 0 1392--1394 
§ Allech Corp., Somerville, NJ 08876 908707-8484 

§t Beswick:Cooper UK Lid .. Frome. UNITED KINGDOM BA 11 1 PP (0373) 64311 
§tBussmann:Cooper Industries, St. Louis, MO 63178. 314-394~2877 

Concord Electronics Corporation, New York, NV 10012 . 1~212~777~6571 

# Engineered Assemblies & Components Cmp., T etcfboro, NJ ,)7608 . 20 1-288~4477: 

§t Ercona Patchogue. NY 11772 . 
§ Ferraz CorporatiOn. Parsippany, NJ 07054 

Fuses Unlimited. DEI.. Van Nuys, CA 91406 
Littelfuse. inc., Des Plaines. Il 60016 . 

800-447-5639 
516-758-0700 

201-426-8400:800- 526-9067 
818-786-81 11 

708-824-1188:708-824-0400 

Gearheads & Speed Reducers-3500 
Shoka, Far East Ltd .. Peekskill, NY 10566 914-736-3500 

Fuses, Therma!-4300 
Allen Co" Inc., Robert G., N. Hollywood, CA 91605,818-765-8300; 800-999-3711 

.. A'1840 
8el Fuse, Jersey Cit\" NJ 07302, 201-432-0463 ....... .... a.1352-1353 

§t flC Corp., Rocl<ville. MD 20852, 301-8&1-8124;800-638-6594 ..... . 8.1365 
Keystone Carbo~, Thermistor Div" SI. Marys. PA 15857, 814-781-1591 

. . . .. . .. . . .. ..................................... a·1850 .. 1851 
Matsuo Electronics, Huntington Beach, CA 92648, 714-969-2491 ... .... A.1095 
Tl:lerm-O~D,sc, Inc.] Sub. Emerson Eler;, r.o., Mansfield, OH 4490"{~053S. 

419-525-8500 ......... . 8'1391 
§ B()~wick:CoolJm UK UU .. Fron~e UN~TED KINGDOM 8P-,'1 I i rp 

fot Blissm .. mn"(:ooller Industrip.s, St. I_Ollis, MO 6~178 
(00Tl} fi43"ll 
J14~394-2877 

20 1-635~8892 § Chatham COlltrn~s, Chatham, NLI 07U2.8 
Concord Electr'orllcs Corporation, New York, NY 100 I 2. 

i 'Elmwood Seils')] S 1::8,wtuc!<et, Rl 02861 
Ferraz Gorporat!on. PRrslppany, NJ 07054 
I<ctcma/ Rodan C'lVls!on. Anaheim, CA 92806 . 
KRUBaniry Components, Inc., Mancl18st8r. NH 03103 
i IHeifus8. lnc. nc~:-; P!Fl~r.8S, lL rS001 G 

Mouser Flecironics, lViansfield, TX 76063 

1~212~777-6571 

401-'127-1100 
201 ,,428-8400;800-526-9067 

714-630-0081 
603-668-321 0 

708-B;~4-11 SfJ:708-8~~-0~OO 

800-346-6873 
§ Murata MRnllt~cluring Co., Ud., Nagaoka-l<.yo~Shi. Kyoto ... IAI'AN 617 

Optrox/S;J{on, Torrance, CA 90503 
075-951-9111 
213-214·1791 
AOO~245-450'1 

516-567-5556 
§ Reliance Uectric Co .. Marketing Info Center, Cleveland, OH 411117 . 
§ San-O Industrial Corp., Bohemia, NY 11716 

Shokal Far Easl Ud .. Peekskill. NY 10566 91 ~-736 .. 3500 
Thermil< Corp., Thermlk Sensor Technics, GmbH, New Bern, NC 28562 

9 1 9-636-5720 
§ Therm-O~DlsG. Inc, Midwest Components Product Grp., IVlansfield OH 449()7-0538 

419-525 .. 8450 
Western E\(~tm. Comps. Cmp. Camarillo, CA 93010 805-482-8002 

Galvanometers - See Meters, Galvanometer NoL Dj 

Gaskets - See Seals (Vol. C) 

r;aske~s, StJieMi!1!J), ,;<JFc·Also See ShieldS, RF-4525 - See Vol. C 

(illS Seflscl'", - See Oer8ciors, Gas (Vol. D) 

Gates, Computer Circuit (AND, OR, NOR, etc.) - See Cards, Logic 
(Vol. D) 

Gauges, Displacement, Linear-5400 - See Vol- C 

Gauges, Humfciity-2900 - See Vol. 0 

Gauges, kmization-2900 - See Vol. D 

Gauges, Pressure-Also See Transducers, Pressure-2900 - See 
Vol. 0 

Gauges, Stmin-550l] 
§ Dala Instruments, Inc., Aclo", MA 01720,508-264-9550 .. . ..... 8'18~1 
t Enlr,,, Devices, Fairfield, I\IJ ()7004, 201-227-1002;800 .. 635-0650 . S-1892·1893 

Omega Engineering, Stam10fd, CT 06907, SOO-826~6342 
.. 8.1854-1855,1945-1946, C.1799. D·1307,1368-1369 

# BEG lnc /Certified Cahbratio[~ Labs, Horsharr:, PA 19044 BOO~523~3808 

8LH EleC'ironics, ~nc, Canton, MA 02'J21-9111 617~82i~2000 

CDS ~ Goloradc Datu Sy~., Englewo!)ci, CO 801 ! J 
HBM, Inc .. Marlboro, ~/ljl. 01752 

§ Helm Instrument Co., :nc., Maumee, OH 43537 
§t Kistler-Morse, Redmond, WA 98073 

i· Kulite SemlCOl)ductm- Prods .. Inc., Leoma, NJ 07605 
r\i~fJas: .. m)mcnts Group, Inc, ilnleigh. hIe 2761·1 

§ Newport Electronics. Santa Ana, CA 92704~4426 
t PlezQ Electric Products, Inc, Metuchen, NJ 08840 

Sensor Developments Inc., lake Orion, MI 48361 .. 
t Vernitech:Vermtron Corp., Deer Pk., NY 11729 

Gauges, Temperature-2900 ,- See Vol. D 

Gauges, Torque-2900 - See Vol. D 

303~762 1(-;4():AOO~CQS~i\TE1 

008-624-4500 
419-893-4356 
206-881· 8000 
201 -461 -0900 
919-365-~ROO 

7! 4-540-4914:800 .. NEWPORT 
908-548-2800 
313-391-3000 
516-586-5100 

Gearheads 8. Speed Reducers - Also see gears and gear 
mecnanisms-3500 

't E'stern Air Devices, Inc., Dover, NH 03820, 603-742-3330 . .. .. .. .. . .. .. 6·1254 
t F.sco Industrie., Inc., Hawker Siddelem No. 200, Chesterfield, MO 63017, 

314-532-3505 _.,... ............................................. C·1623 
§ Jan Hardware Mfg. Co., Melville, NY 11747, 718-361-0600 ............. C01587 

§t Micro Me ElectroniCS, Inc., SI. Petersburg, FL 33701, 813·822-2529 
... "............ ............................... 8 0 1300-1301,1920, D·2243 

t Siock Drive Products, Div. of Designalronics, Inc., New Hyde Pk., NY 11040, 
516-328-0200;328-3300 ........................................... 8·1312 

§t Berg, W. M., Inc., East Rockaway. NY 11518 516-599-5010 
t Bowmar Instrument Corp., Aerospace Div., Ft. Wayne, IN 46809 . 219-747-3121 

BURGESS-SAIA. Inc .. Buffalo Grove, IL 60089 '108-215-9600 
Canon USA. Eletm. Camps. Div., Lake Success. NY 11042 516-488-6700 

§ Electrol Co .. York. PA 17405 . 7t7-848-1722 
§ Empire Magnetics, Rohnert Park, CA 94928 707-564-2801 

Escap Products. Hauppauge, NY 11788 516-234-3900 
§tGlobe Molars, Dayton, OH 45404 513-228-3171 
tH D Systems. Inc., Hauppauge, NY 11788 516-231-6630 
t IMC Magnelics Corp., Eastern Div .. Westbury. NY 11590 . 516-334-7070 

Infranor. NaugatUCk. CT 06770 203-729-8258:800-BE-SERVO 
tMaxon Precision Motors, Inc., Burlingame. CA 94010. 415~697~9614 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <l:>-Rentals #-Value Added Reseller 



Gearheads & Speed Reducers-3500 (Cont'd) 

t Moore Reed & Co. Ltd., Andover, HAMPSHIRE SP 105AB . . . . . . . . . . . . . . . . 0264-324155 
. §t PIC Design, Remington Technologies. Inc., Middlebury, CT 06762 ....... 203-758-8272 

Portescap u.s., Inc.. Hauppauge, NY 11788 ............................. 516-234-3900 
t Precision Mechanisms. Westbury, NY 11590 . . . . . . . . . . . . . . . . . . . . . . . . . . ... 516-ED3-5955 

Robbins & Myers/Electro-Crafl. Eden Prairie, MN 55344 ................ 612-942-3600 
§t Sterling Instruments. New Hyde Pk., NY 11040 ......................... 516-326-3300 

t Transicoi~ Inc., Eagle-Picher, Valley Forge, PA 19485 ................... 215-539-4400 
tTransicoillnc., RObinsori-Halpern Products, Trooper, PA 19403 ......... 215-539-4400 
tValley Electromagnetics, ECM Motor Co, Elkhorn, WI 53121 ............ 414-723-6400 
t Vernitech:Vernftron Corp., Deer Pk., NY 11729 .......................... 516-586-5100 

Gears & Gear Mechanisms (Precision)-2500 - See Vol. C 

Generator Groups (MIL), Signal-2440 
t Rohde & Schwarz, Inc., Lanham, MD 20706 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 301-459-8800 

Generators, AM-2900 - See Vol. D 

Generators, AM/FM-2900 - See Vol. D 

Generators, Arbitrary Waveform-2900 - See Vol. D 

Generators, Audio-2900 - See Vol. D 

Generators, Bar, Dot & Crosshatch-2900 - See Vol. D 

Generators, Baud Rate-1900 - See Vol. D 

Generators, Character-2325 - See Vol. D 

Generators, Color Bar-2900 - See Vol. D 

Generators, Digital Delay - See Generators, TIming, Digital (Vol. D) 

Generators, Electrical Power-4000 - See Vol. D 

Generators, ElectrostatiC Discharge - Also See Electrostatic 
Discharge Guns-2900 - See Vol. D 

Generators, FM-2900"- See Vol. D 

Generators, FM/Stereo-2900 - See Vol. D 

Generators, Frequency Synthesizer-2900 - See Vol. D 

Generators. Function-2900 - See Vol. D 

Generators, Gating/TIming-2900 - See Vol. D 

Generators, Hall-5500 
t American Aerospace Controls, Farmingdale, NY 11735, 516-694-5100 

.. . • • . • . . . . • . . .. . • . .. • • .. .. .. . • . . . . .. • . • .. • .. • .. • • . .. • • • . . •. 8 01876-1877 
t Bell, F. W., Inc., Orlando, FL 32807,407-678-6900 ..•...•..•.•. 8 0 1882, 001130 
t Aeroflex Laboratories Inc., ARX, Inc., Plainview. NY 11803 .............. 516-694-6700 

BEC Inc.lCertified Calibration Labs, Horsham, PA 19044 . . . . . . . . . .. . . . .. 800-523-3808 
Cryomagnetics, Inc, Oak Ridge, TN 37830. ............................ 615-482-9551 
Dowty RFL Inds. inc.llnstrumentation Div., The Dowty Grp. PLC, Boonton, NJ 

07005-0239 ...................... ... ............................... 201-334-3100 
Lake Shore Cryolronics, Inc, Westerville, OH 43081 .................... 614-891-2243 
LDJ Incorporated, Troy, MI 48099-0219 ................................. 313-526-2202 
Magnetic Instrumentation, IndianapoliS, IN 46226 ....................... 317-545-2102 
Ohio Semitronics, Inc., Columbus, OH 43212 ........................... 614-486-9561 

§ Relay SpeciaHies, Oakland, NJ 07436 . .. . . .. . .. .. . .. .. .. .. . .. . ... 201-337-1000 
§ Walker Scientific, Worcester, MA 01606 ... 506-852-3674;508-853-3232;800-962-4638 

Generators, Harmonic-2900 - See Vol. D 

Generators, High Power Pulse-2900 - See Val. D 

Generators, Impulse-2900 - See Vol. D 

Generators, Infrared - See Lamps, Infrared (Vol. B) 

Generators, Ion - Also see Static Eliminating Materials and 
Equipment; Generators ESD-2900 - See Vol. D 

Generators, Light Pulse-2900 - See Vol. D 

Generators, Low Frequency-2900 - See Vol. D 

Generators, Marker-2900 - See Vol, D 

Generators, Microwave-3450 - See Vol. A 

Generators, NOise, Random (Electrical)-2900 - See Vol. D 

Generators, Optical Signal - See Generators, Light Pulse (Vol. D) 

Generators, Phase-2900 - See Vol. D 

Generators, Programmable, Function-2900 - See Vol. D 

Generators, Programmable, Pulse-2900 - See Vol. D 

Generators, Programmable, Synthesizers-2900 - See Vol. D 

Generators, Pseudorandom Bit Sequence (PRBS)-2900 - See 
Vo/.D 

Generators, Pulse-2900 - See Vol. D 

PRODUCT INDEX & DIRECTORY 
Generators, Pulse, Nationallnstrurnentation Module (NIM)-2900 -

See Vol. D 

Generators, RF-2900 - See Vol. D 

Generators, Sawtooth, Sine - See Generators, Function (Vol. D) 

Generators, Signal-Also See Generators, Specific Type-2900. - See 
Vol.D 

Generators, Sine/Cosine Function (Module)-3130 ,.... See VOl. A 

Generators, Spectrum - See Generators, Sweep (Vol. D) 

Generators, Spike-2900 - See Vol. D 

Generators, Square Wave - See Generators, Function (Vol. D) 

Generators, Surge-2900 ;- See Vol. D 

Generators, Sweep-2900 - See Vol. D 

Generators, Telephone Ringing-1900 - See Vol. D 

Generators, Time Code-2000 - See Vol. D 

Generators, Timing, Digital-2000 - See Vol. D 

Generators, Tone-2900 - See Vol. D 

Generators, Tone Burst-2900 - See Vol. D 

Generators, Transient Line Voltage-2900 - See Vol. D 
Generators, UHF/VHF-2900 - See Vol, D 

Generators, UHrasonic-2900 - See Vol. D 

Generators, Video Test-2900 - See Vol. D 

Generators, White Noise-2900 - See Vol. D 

Generators, Word-2900 - See Vol. D 

Geophysical Equip. - See Transducers (Vol. B) 

Germanium - See Crystals, Semiconductor (Vol. A) 

Glass Diode Sleeves-2500 - See Vol. C 

Glass Parts-2500 - See Vol. C 

Glues - See Adhesives (Vol. C) 

Graphic Recording Instruments - See Recorders (Vol. D) 

~raphic Recording Paper & Supplies-3000 - See Vol. D 

Graphite Parts-2500 - See Vol. C 

Grilles & Accessories, Speaker-1300 - See Vol. D 

Grilles, Metal, Plastic-1400 - See Vol. C 

Grommets & Bushings-2500 - See Vol. C 

Ground Fault Detectors & Accessories - See Detectors, Ground Fault 
(VoL D) 

Ground Strips-1900 - See Vol. D 

Guides, Circuit Board-1400 - See Vol. C 

Gyros (All Types)-2200 - See Vol. D 

Hall Effect Devices - See Generators, Hall (Vol. B), Magnetoresistors, 
Hall (Vol. A), Multipliers, Hall (Vol. A), Probes, Hall (Vol. A), Switches, 
Hall Effect (Vol. B) 

Handlers, Integrated Circuit (Automatic)-4100 - See Vol. D 

Handles For Cabinets, Circuit Boards, Racks, etc.-1400 - See 
Vol. C 

Handsets, Chestsets, Headsets, etc.-1300 - See Vol, D 

Hardware - See Fasteners (Vol. C), Clamps (Vol. C), Terminals (Vol. C), 
etc. ' 

Hardware (MIL), Connector-2440 
§t AMP, Harrisburg, PA 17105, 717-564-0100;800-522-6752 •• , ••.••••.•••. C01175 
t Jeltron ProdllclS Inc., E. Hanover, NJ 07936, 201-887-0571 •.•••••• C01404-1405 

U.s. Terminals Inc., Cincinnati, OH 45243, 513-561-8145 •...•..•••••.•. C'1563 
Amphenol Corporation, Corporate Headquarters, Wallingford, CT 06492 

. . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . .. . . . . . . .. .. .. 203-265-8910 
t Amphenol RF Operations, Amphenol Corporation, Danbury, CT 06810 .. 203-743-9272 

Autosplice, Inc., San Diego, CA 92121 .................................. 619-535-0077 
Autoswage Products. SheHan, CT 06484 ...... ,........................ 203-929-1401 

§t Cinch Connector Division, Labinal Components & Systems Inc, Elk Grove Village, IL 
60007 ................................................................ 312-981-6000 

B~48 §-PrDduct sold through distributors t-Product meets MIL specs <p-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

§t lIT Cannon, Sama Ana, CA 9270b 5684 .... 
§ Lyn-Tlon, inc., BUlbank, CA 91505 

714·557·4700 
213··849-62'11 ;BOO-423-2734 

Harnesses, Wire .- See Cable I\ssemblies 8, Harnesses (Vel. C) 

Headers, Connector -. SeE: Conneclms, Cable (Voi. C), Connectors, Flal. 
Cable (Vol. C). etc. 

Headers, DIP-210(l -- See Vol. C 

Headers, Hermetic -~ Soe Seals, HcrmGt~c (Vol. C}, Services, Hermetic 
Sealing (Vol. D) 

Headers, Programmable .. 210() _. See Vel_ C: 

!-leaders, Relay £. Trsnsfarmer-2100 - See i/ol. C 

Headers, Shrouded-2100 -- See liol. C 

Headers, Socket-21(1) - See 1101. c: 
Headers, Strip-21(J(j - See Vol. C 

Headers, Trunsist{,'T'& Dim:ie-2501l .-- So", Vol. C 

Headphones-1300 - See \fol. D 

Heads, Magnetic Recording-1300 - See Vol. D 

Headsets (Mll)-2440 
t RDI Elelms., Inc., New Rochelle, illY 1080'1, 914-632-7:174 ..• D·,057 

AccusolllC Systems Corp., A DSG Company, New Hyde Park, NY 1 i 040 
51 6-328-3:1UO 

Japan Electronil: Manufficrurers Aqencv, Inc .. Wi!mel1e. IL 60091 f08-2~)1-36UO 

l-lloanweit NCVJ Vork, NY 1001Ll L12··98~-lOOO 

t Shogyo international Corp., C-ir~al Neck NY n 021 . b t 6-466-091 

Heat Dissipatofis, - See Heat SinKs, SemiconduciOi CclOi. C;, Heal Sinks, 
So~d{:lring (Vol. C) 

Heaters, Display-S300 
Minco Products, Minneapolis, MN 55432 . 612-57"i-3121 

Heaters, ImmerniOl!l-'nIlO·· 50e '1'01. D 

Heaters !it Heating Elements (For Gomponen~s &. 
Equipment)-A!so Slf.le Oll'efls··5300 

§ Keystone C.tlrborn, Thermistor Div., t:,;t Marys, PA. 15657, 8114-78-i-15fJ"! .. 8(1)1851 
Omega EngijJl1eefing. Stamford, CT 06907,800-826-6342 3"1946, D"1369 
Ajax Magnethermic Corp" W21rren, OH 44482 216· 372-85"! 1 

t Blue I\li, A Unit 01 General Signal, Blu~ ISland, !L 60 .. 106 ,'08-385··9000 
t The Carborundum Company, EJedric Pruduc',s, Niagara Fails, NY 14~3a? 

§t Casso-Solar, Pomona, NV i 0970 
Cogebi, lnc_, Dover, NH 03820 ._ 

t DELTA M Corporatim\ {)-3!\ t-lidgo, TN 37830 , 
§t Despatch Indusl:'ies, hliinne::ipo~is, ~/F -J -::5~t 18 

E!eci'rical Insulation 'Supp!iers, Inc .. Hillside, !L 601(-52 
t Electro1ilm, Valenda C;\ 91355 .. 
t Elmwood Sensor:s, Pawtucket, R! 02881 

E(aser Co" Syracuse, NY"! 3221 
§ GTE Sylvania, EmiSSive Products/Process Heai, Exete:-, NH 03833 
§ Hoffman Engineering, Anol..:cl., Mt\1 55303 

Ke1emD/Rodan Division, Anaheim, Cf1. S~2806 . 
t Minco Products, iJiinneapolis, MN 55432 . 

116·27B·2521 
a'I'I-354-2500 
603-749-5896 
o15-~83-1569 

13! 2-781-5363 
7011-574-6400 
005-,257-2240 
/101-727 .. 1300 
8-15-1',54-~~237 

503-77:2·-433 1 
612-421-2240 
/14-630-1)081 
f.j12-S7-1-3121 

t Molecu-Wire, Farmingd~le, i\U G7i2.7 . 2;:;-1··93t!-9473 
§ Murata Erie North AmericQ~ ~nc., Smyrna G~, 30080 . 1/04-436-1300 
t OAL Associates, Inc., Escondido, CA 92033 . 619-743-7143 
tOcean State Thermolics.lnc .. Smilhfield. RI 02917. 40'1-231-4640 

Ogden Manufacturing Co., Arlington Heights, IL 60005 '108-593-8050 
§ Pamran Inc., Racine, WI 53404 . 414-637-7999 

RodaleTechnical Sales Inc., Islip, NY 11751 516-277-5454 
Shokai Far East Ltd .. PGekskilL NY 10566 . 914-736-3500 

1" Therrnolab, Van Nuys, CA 9140G 818-787-4084 
Tocos America, Inc., Tokyo COSITl.os Electric Co., Ltd., Arlington Heights., IL 60005-3904 

708·364-7277 
tTrenl. Inc.. Philadelphia, PA 19127 . 215-482-5000 

Heat Exchangers 11 S'lstems-260CI - See 110/, C 

Heat Guns, Production-5400 - See 1/01. C 

Heating Elements, Infrared-S3GO 
§t Casso-Solar, Pomona, NY 10970 .... 914-354-2500 

tGlenro, Inc .. Paterson, NJ 07501-'1715 ........... ... 201-279·5900;800-922-0106 
§GTE Sylvania, Emissive Products/Process Heat. Exeter. NH 03833. 603·772-4331 
t Ocean State Thermotics. Inc., Smithfield, RI 0291(' ...... 401-231-4640 

Ogden Manufacluring Co., Arlington Heights. IL 60005 . 708-593·8050 
Omega Engineering, Stamford, CT 06907 .. 800-826-6342 

§tRemtek Corporation, Fremont, CA 94538 . ... ... ....... 415·490-3999 
§ S. F. Products Corporation, Chester, NJ 07930 201-271·4009 

Heat Pumps - See Cooling/Heating Modules, Thermoelectric (Vol. B) 

Heat Shrinkable Elastomers, Plastics - See Caps, Forms & Tapes, 
Heat Shrinkable (Vol. C), Tubing, Heat Shrinkable (Vol. C) 

Heat Sinks, Semiconductor-2600 - See Vol. C 

Imagers, Charge-Injection Devices-3700 

Heat Sinks, Soldering-4600 - See Vol. C 

Heat Sinks, Surface Mount-2600 - See Vol., C 

Heat Sinks (MiLH!440 
§t AAVID Engineering, Inc., lacoma, NH 03247·0400, 603·528-3400 ....... C.1604 

Bergquist, Minneapolis, MN 55435, 800-347·45i'2 ..... ....... Co 1670,1672-1673 
§j EG & G Wakelield Engineering, Wakefield, I'iIA 01880, 617-245-5900 .. ... C.1614 

E"'·llsion Technology, Inc., Randolph, MA 02368, 617-963-720U ........ C.1051 
t Stave, Co., Inc" Bay Shore, NY 11706. 516-666-8000 .................. B.1127 
t Thermae",,, lI1c., Lancaster, PA 17601, 717-569·6551 ........•......... C.·16S6 

§t Thermali"y, Inc., Dallas, T)( 753P.1·J839, ?14·243-4321 . C.,667 
§1 Calmark Corp .. San Gabrit)L CA 9'1776 . 818-287-0451 

Delbert Blinn Co., Pomona, CA Y1769 . 714-629-3900 
Dow Corning Corp .. Midland. MI 48686 .. 0994 . 517-496-4000 

§'I' IERe, Burbank. GA 9150? 213-649-2481 
§ Mann, Henry, Inc., Huntingdon Valley, PA ~ 9006 
t M P C. Santa Ana CA. 9270'" 
t Noren Products lnr:., Menlo Ph., C/\ 940?S .. 

Precif:;ion ExtnJsions, Inc., Bt':nsenville, IL 60106 . 
t Products Engrg. Carp .. Azusa CA 91702 
t Stm·-Tron Corporation, PrOVIdence, RI 02809 .. 

! lnltmr:k Industries, Inc_, West Ch'~ster, PA 193AO 

215-355-7200 
714-775·0211 
415-322-9500 
708-766-0340 
818·969-5879 
401·274-5090 
;, 1 S-69?-0800 

Hermetic Sealing - See Machines, Hermetic Sealing (Vol. 0), Seals, 
Hermetic (Vol. C), Services, Hermetic Sealing (Vol. 0) 

High Vacuum Services - See Services. High Vacuum (Vol. 0) 

Hil1ge~-251l0 -- See Vol. C 

Holders, Battery - See Ratainers, Battery (Vol. q, Connec\ors, Batiery 
(\/01. C) 

Ht:lk~ers, 8nJsh - See Brushes & Brush 'V;semblies (\101. B) 

Halders, Circui1i [~oard iPmdl.ldicm Type)-1.I10(! -. See li'ol. D 

~k~h:hars, CrY:£iiai-2300 - ':;e~ VDhfo A 

Holders, Diode-2501] - See Vol. C 

Holders, Fuse - See Clips & Holders, Fuse (Vol. B), Panels, Fuse 
(Vol. B) 

Holders, lamp - See Sockets, Lamp & Lamp Assemblies (Vol. 8) 

hloider(l, -rest lello-2900 - See Vol .. D 

Holders, Tube - See Retainers, Tubc (Vol. A) 

Holders 8: Carriers, Chip (Capacitor, IC, LSij·210il -- See 110/. C 

Holders & Carriers, IC, lSI (packagedj-3130 ... - See 1101. /Ii 

H,:meycomb Sheets, Panels, 0'1c.,,2500 -.. Sse Vol. C 

Housings, Circuii Moduif, See Enclosures, Orcuit Board, Module & 
Re!ay MOIJr1iing (Vol. C) 

HOUSings, Pbotomu;tjll~ier Tube - See Photomultiplier Tube Housings 
(Vol. A) 

HOIJS!"l9S, TEwminal-1400 - See l/QI. C 

Hum Elimil'latms-2100 - See 1101. A 

Hybrid Circuits - See Circuits, Hybrid (Vol. A) 

Hybrid Voltage Regulators - See Regulators & Stabilizers (Vol. 0) 

identification, Friend or Foe (IFF) ESM (MIl)-2440 
t ISC Cardion Eleclr<:)l1ics, InG .. Woodbury_ NY 11797 ...... _ ,. __ .. , _. 516-921-7300 
t MI A COM Ud., Bedtordsilim, ENGLAND LU5 4SX, England 44(582)471200 
t Radio Research Inslrument Co., Inc., Waterbury, CT 06704-3506 . 203-753-5840 
t Republic Electronics Co .. Hauppauge, NY 11788.... 516-273-9800 
t Signatron. A Subsidiary of Meteor Communications Corp., lexington, MA 021 73 

.............. 617-861-1500 

Igniters, Electronic & Piezo-2300 - See Vol. A 

Image Processi~g Systems - See Processors, Image (Vol. 0) 

Imagers, Thermai-2900 - See Vol. D 

Imagers, Charge-Coupled Devices-3100 
Dalsa Inc., Waterloo, Ont., CANADA N2V 2E9 . 519-886-6000 
I:G&G Reticon, Div. of EG&G, Sunnyvale, CA 94086·4191 408-'i38·4266 
Hamamatsu Photonic Systems Corp., Industrial Video, Wakefield, MA 01880 

617-245-8100 
Tektronix, Inc., Beaverton, OR 97077 . . . . . . . . . . .. 800·835-9433 

§Texas Instruments, Datal Image Sensing (Opto), Dallas, TX 75265 214-995-6611 
Thomson Electron Tubes & Devices Corp., Thomson CSF, Totowa, NJ 07511 

............................ 201-812-9000 

Imagers, Charge-Injection Devices-3100 
CIDTEC (CID Technoiogies Inc.), Liverpoo, NY 13088 ..... 315-451-9410 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <p--Rentals #-Value Added Reseller 



Indexers (Stepping Motor)-3500 

IEEE 488 (GPIB) Bus - See Controllers, IEEE 488 (GPIB) (Vol. C), 
Cable, IEEE (Vol. D) 

Impedance Comparators - .See Bridges, Impedance (Vol. D) 

Impedance Converters, Microwave-3450 - See Vol. A 

Inclinometers-2900 - See Vol. 0 

Incremental Magnetic Recorders - See Recorders, Computer Data 
(VotD) 

Indexers (Stepping Motor)-3500 
Hurst Manufacturing Div., Princeton, IN 47670, 812-385-2564 •••••• a o 1272-1273 
Inland MoIor, Kollmorgen Corp., Sierra Yista, AZ 85635, 602-459-1160 

..• ..••. .. ... ...•.•..••.•.••.•.•.••.. .•.•.•.. ..••..••.•.. ..• ao1280-1282 
§ Superior Electric, aristol, CT 06010,203-582-9561 .••••..••••.• •••.••.. So1315 
§CompumetorDivision, Parker Hannifin Corp, Rohnert Park; CA 94928 .. 707-564-7558 
§Daedal, Harrison City, PA 15636 ........................................ 412-744·4451 

Design Components, Inc., Franklin, MA 02038............ 508-528-7300;800-341-4811 
§ Electronic Counters & Controls, Inc., LFE Corp., Libertyville, IL 60048 ..... 708-362-8910; 

800-422-3224 
International Machine & Tool Corp., Warwick, RI 02888 ................. 401-467-6905 

§Oriental Motor USA Corp., Super Vexta, Torrance, CA 90505-5217 ...... 213-515-2264 
§ServoByte Inc., Millbury, MA 01527 .. . . . .. . . . . . . . . ... ........ 508-865-0225 

Indexing Mechanism, Electromechanical-2400 - See Vol. C 

Indexing Tables, Electromechanical-2400 - See Vol. C 

Indicator lights - See Lights, Indicator (Vol. B) 

IndicflItors, Angle-Also See Encoders, Shaft Position-5500 
SEI Motion Systems Company, Computer Products O;Y., San IIIIa,e",., CA 92069, 

619-41'1-2600 , .•...•.•. ,......................................... e.1879 
t SEI Molion Systems Company, Digital Products Div., Little Rock, AR 12203, 

501-851-4000 ..•.....•..•.•..•.•.• "............................. S01879 
BEl Molion Systems Company, Industrial Encoder Div., Goleta, CA 93117, 

805-968-0782 ...........•.•......•....•.•.•..•.••... , .•.• ,.,',... B.1879 
SEI Molion Systems Company, Ilek Encoder Div., Needham Hgts., MA 02194, 

617-455-1414 ..•.....•..•.•..•...•.•..•.•..••..••..•.••.•. ,. 00 1879-1881 
aEI Motion Systems Company, Chatsworth Encoder Div., Chatsworth, CA 91311, 

818-341-6161 ..••..•.•..•.•...•..•.•..•...•....• "............... B'1879 
tComputer Conversions Corp., E. Northport, NY 11731,516-261-3300 •... 0.1151 
t Control Sciences, Inc., Chatsworth, CA 91311,818-709-5510 •.•... 0 0 1152,1155, 

1157 
t Interface Engineering Inc., Holbrook, MA 02343, 617-986-2600..... 0.1182-1183 

Transducers & Systems, A Prime Technology Company, N. Sranford, CT 06471, 
203-481-5721 •.•...•....• , ... , ....... , •.•.•....•.... ,............ B01947 

tTransmagnelics, Farmingdale, NY 11735, 516-293-3100 , ..... , •.. , Do1196,1199 
U. S. Digital Corp., Vancouver, WA 96665, 206-576-0514;800-736-0194 (Sales) 

..•.........•...•. ,................... ..•.•.. ..• ...•. ....... S01952-1955 
t Vernitech:Yernit,on Corp., Dee, PI<., NY 11729, 516-586-5100 

Airllyte Elctrns. Co., Bayonne, NJ 07002 ............ . 
t Analog Devices, Inc, Norwood, MA 02062-9106 .. 

Astrosystems, Lake Success, NY 11042 .... 

.......... B·1031 
201-436-2230 
617 .. 329-4700 
516-328 .. 1600 

BEl Motion Systems Company, Corporate 011., Carlsbad, CA 92009 . 619-931-1500 
718-361-2133 
617-246-1720 

tControl Technology Co., Inc., Long Island City, NY 11101 .............. . 
G-Tek Inc., Wakefield, MA 01880 ....... . 

§ Daedal, Harrison City, PA 15636 
Disc Instruments, Honeywell, Costa Mesa, CA 92626 

'tElectric Tachometer, Philadelphia, PA 19142 
§ Electronic Counters & Controls, Inc, LFE Corp., Libertyville, IL 60048 

412-744-4451 
714-433-0343 
215-726-7723 

.. 708-362-8910; 
800-422-3224 

tHH Controls Co., Inc., Arlington, MA 02174 ........ 617-646-2626 
t Humphrey, Inc., San Diego, CA 92123 . . . . . . . . . . . . . . 619-565-6631 
tlLC Data Device Corp, Bohemia, NY 11716-2482 516-567-5600 
t Industrial Conlrol Co, Rockledge, FL 32955 .......... ... 407-259-7105 

International Machine & Tool Corp, Warwick; RI 02888 ..... 401-46"1-6905 
Litton Encoder Div., Chatsworth, CA 91311 ................. 818-341-6161 
Lucas Schaevitz, Pennsauken, NJ 08110-1489 609-662-8000 

tMagtech Controls, Vernitron Corporation, San Diego, CA 92073 619-428-5581 
§tMeco Industries, Mechanical Engraving Co., Inc., Bronx, NY 10470 212-324-4455 

t Metric Systems, Fl Wanon Baach, Fl32548-9990 .... . .. 904-244-9600 
t Moore Reed & Co. Ltd., Andover, HAMPSHIRE SP 10SAB 0264-324155 
tNatel Engineering Co., Inc., Simi Valley, CA 93063-3449 805-581-3950 
t North Atlantic Industries, Hauppauge, NY 11788 ..... 516-582-6500 
t Northern Precision Labs., Fairfield, NJ 07006 .. 201-227-4800 
tTeledyne Gurley, Troy, NY 12181....... ................ 518-272-6300;800-759-1844 

Trans-Tek, Ellington, CT 06029 ........................ ................ 203-872-8351 
§tVeeder-Root, SimSbury, CT 0607D-2003 ... 203-651-2700 

t Warren-Knight Instrument Co., Warren Industries, Inc., Philadelphia, PA 19116 
.. .. .. .. .. .. .. 215.-464-9300 

Waters Manufacturing, Inc, Talley Industries, Wayland, MA 01778 . . . . . 508-358-2777 

Indicators, Azimuth-5500 
t Computer Conversions Corp., E. Northport, NY 11731, 516-261-3300 •... 0.1151 

Control SCiences, Inc., Chatsworth, CA 91311, 818-709-5510 •.•....•.•• 0'1152 
t Interface Engineering Inc., Holbrook, MA 02343, 617-986-2600 .••.. 001182-1183 

Astrosystems, Lake Success, NY 11042 ................................ 516-328-1600 
tControl Technology Co., Inc., Long Island City, NY 11101 ............... 718-361-2133 

C-Tek Inc., Wakefield, MA 01880 ........................................ 617-246-1720 
t GAP Instrument Corp., Hauppauge, NY 11788 .......................... 516-273-0909 
tHumphrey, Inc., San Diego, CA 92123 ................................... 619-565-6631 
t Industrial Control Co., Rockledge, FL 32955 ............................. 407-259-7105 

Jewell Electrical Instruments, Manchester, NH 03103 ................... 603-669-6400 
t Magtech Controls, Yernitron Corporation, San Diego, CA 92073 ......... 619-428-5581 

PRODUCT INDEX & DIRECTORY 

§t Meco Industries, Mechanical Engraving Co, Inc., Bronx, NY 10470 •..... 212-324-4455 
t Metric Systems, Fl WaHon Beach, FL 32548-9990 . . . . . . . . . . . . . . . . . . .. .. 904-244-9600 
tNatel Engineering Co., Inc., Simi Valley, CA 93063-3449 .............. 805-581-3950 

North Atlantic Industries, Hauppauge, NY 11788 ... ".............. 516-582-6500 
Precision SpeciaHies, Inc., Northridge, CA 91324 818-349-9774 

t Transicoil, Inc., Eagle-Picher, Valley Forge, PA 19485 ....... ~ . . . . . . . . . .. 21·5-539-4400 
t Transmagnetics, Farmingdale, NY 11735 ........................ 516-293-3100 

§tYeeder-Root, Simsbury, CT 0607D-2oo3 ........ ................ 203-651-2700 
tVernitech:Vemitron Corp., Deer Pit, NY 11729 ................... 516-586-5100 
t Warren-Knight Instrument Co., Warren Industries, Inc., Philadelphia. PA 19116 

.. .. ... .. .. . .. . .. . .. . .. .. . .. . .. . .. .. . . . . .. .. . .. .. . .. . . .. .. 215-464-9300 

Indicators, CapaCitor leakage - See Testers, Capacitor (Vol. D) 

Indicators, Circuit Condition, On, Off, etc. 
(Electromechanical)-Also See Indicators, Instrument, 
Flag, Pointer, etc.-2460 

Airpax-Cheshire Division, A North American Phi"ps Co., Cheshire, CT 06410, 
203-271-6000 ............................. ........................ Do1128 

Arcolectric Corp., Canoga Park, CA 91304,818-700-1933 .•.••..••.•... So1141· 
§ CR Magnetics, Inc. (Formerly Current Ring Co., Inc.), Fenton, MD 63026, 

314-343-8518 ., ........................................ , ...•.•.. , A0 2194 
§t Data Display Products, EI Segundo, CA 90245-4630,213-640-0442;800-421-6815 

.•..•.• , •.••.•...•..•.. , •..•.••.•. , .• , •.••.•.• ,., .• " .•.•..• 801142-1144 
Dialighl Corporation, Manasquan, NJ 08736, 908-223-9400 ........ B0 1145-1150 

§t Eleclro-Mech Components, Inc., South EI Monte, CA 91733-3689, 818-442-7180 
................................................................. Sol686 

§t FIC Corp., Rockville, MD 20852, 301-881-8124;800-638-6594 .. ... .. ... .. B01365 
F-P Electronics, Mississauga, Ont, CANADA L4W 2P1, 416-624-3020 •.• So1075 

§ Inaustrial Devices, Inc., Hackensack, NJ07601, 201-489-8989 ..... a 0 1166-1167 
ledlronics, Inc., Torrance, CA 90505, 213·549-9995 ...•..•....••...... 801174 
Ma,way Prods. inc., Sarlta Ana, CA 92703, 714-973-1800.. .•. ..•.. ... .. 002212 
Mechanical Products Inc., Jackson, M149204, 517-782-0391 .. •.. . .. .. •• 8·1378 

t IIIIinelco inc. - A Talley Ind., Thomaston, CT 06787-0459, 203-283-8261 .• S.1178 
§ Pulizzi Enginee,jng, Inc., Santa Ana, CA 92704-6865, 114-540-4229 "'" 002224 

Rohm Corporation, Rohm Electronics Division, Antioch, TN 37013, 615-641-2020 
, ...................... , ......................................... 0 0 1183 

Staver Co., Inc., Bay Shore, NY 11706, 516-666-8000 •.••......•.• So1127,1131 
§ Sylvania Miniature Lighting, GTE Corporation, Hillsboro, NH 03244, 603-464-5533 

........................................ " ................ : ...... a o1202 
Wilbrechl ElectroniCS, St Paul, MN 55107, 612-222-2791 •.•.. ..•.• So1211-1213 
Applied Controls Co, Inc, Fairfield, NJ 07004 .. ' 201-227-5454 

§t C & K/Unimax, Inc., C & K Components, Inc., Wallingford, CT 96492 .... 203-269-8701 
t Capitol Switch Inc., Bethel, CT 06801 203-744-3300 

Computer Doctors, College Par~ MD 20740 .......... 1-80D-RAM-STAR;301-474-3095 
§ CUI Stack Inc., Beaverton, OR 97005 503-643-4899 
§Diversified Electronics, Inc., Evansville, IN 47706-1140 .................. 812-426-2806 
§ Dreels Switch, inc., Waukegan, IL 60087 ...... 708-662-7667;800-323-9605 
§ Eaton Corp.lCutler-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 

WI 53216 ......................... 414-449-7487 
ELMA Electronic Inc., Fremen, CA 94538 .... 415-656-3400 
EMICO Inc, Dublin, PA 18917 . . . . . . . . . . . . . . 215-249-9330 
GTE SUPPLY, GTE SUPPLY, DFW Airport, TX 75261 . . . . . . . . . . . . .. 800-433-4837 
Jewell Electrical Instruments, Manchester, NH 03103 603-669-6400 
Lark Electronics, Inc., New York, NY 10040 . 212-569-0430 

§ Lumex Oplo/Components, Inc., Palatine, IL 60067-6955 .. 708-359-2790 
tMagtech Controls, Vernitron Corporation, San Diego, CA 92073...... 619-428-5581 

Micro Pneumatic Logic, inc., Fort Lauderdale, FL 33309-1786 ... 305-973-6166 
§ Micro Switch, A Honeywell Div., Freepo,", IL 61032.... 815-235-6600 
tNovatronics Inc., Stratford, Ontario, CANADA N5A 6V6. 519-271-3880 
§ Oshino Lamps Limited, Shinagawa-Ku, Tokyo, JAPAN . 03-3471-8548 
t Penn Keystone Corp., Wallingford, CT 06492 203-294-0537 
§ Shelly Associates, Inc., Tustin, CA 92680 .................. 714-669-9850 

Silicon Sensors, Dodgeville, WI 53533 . 608-935-2707 
§ Square 0 Co, Palatine, IL 60067 . . . . . . . . . . . . . . 708-397-2600 
tSR Engineering, BW/IP Intemational, Inc, Garden Grove, CA 92643 714-554-4200 

Star Micronics, Inc., OEM Division, Piscataway, NJ 08854 .... 908-572 .. 9512 
§ Switchcraft, Inc, A Raytheon Company, Chicago, IL 60630 ..... 312-792-2700 
§ Techni-Tool, Plymouth Meeting, PA 19462 215-825-4990 
. Visual Communications Co, Inc., San Diego, CA 92126 .. 619-549-6900 

indicators, Complrter Type & Data Display - See Lamps, Dial, Panel, 
Pilot Incandescent 8. Accessories (Vol. B) 

Indicators, Distortion - See Analyzers, AF (Vol. D) 

Indicators, Elapsed TIme-2200 - See Vol. D 

Indicators, Electromechanical - See Indicators, Circuit Condition, On / 
Off (Vol. B) 

Indicators, Frequency - See Meters, Frequency (Vol. D) 

Indicators, Directional-2200 - See Vol. 0 

. Indicators, Illumination - See Meters, Light (Noriphotographic) (Vol. D) 

Indicators, Instrument, Flag, Pointer, etc.-2450 
Airpax-Cheshire Division, A North American Philips Co., Cheshire, CT 06410, 

203-271-6000 •..•...•. , .................... ,., ... , •..• , ........... 001128 
Arcolectric Corp., Canoga Park, CA 91304, 818-700-1933 .•.•. ,........ 0.1141 
FIC Corp., Rockville, MD 20852,301-881-8124;800-638-6594 .••.•••..•.• ao1365 
F-P Elec1ronics, Mississ8uga, OnL, CANADA L4W'2P1, 416-624-3020 •.• 8.1075 
Inlernationallnstruments, A Prime Technology Company, N. aranford, CT 06471, 

203-481-5721 •• ,................................................. 001360 
Marway Prods. Inc" Santa Ana, CA 92703, 714-973-1800 ..•.••.••...• ,. 0 0 2212 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 
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t Minelco Inc. - A Talley Ind., Thomaston, CT 06787.0459, 203-283-8261 •. B·1178 
Pulizzi Engineering, Inc., Santa Ana, CA 92704-6865, 714-540-4229 ...•. 0 02224 
Slave' Co., Inc., Bay Shore, NY 11706, 516-686-8000 ............. 6 0 1127.1131 
,I\irpax Sensor Div., A North American Philips Co., Cheshire, CT 06410 20.3-271-6000 
Beede Electrical instrument Co., Inc., Penacook, NH 03303 ... 603-753-6362 

§ Chessell Corp., Newtown, PA 18940 . 215-968-0660 
Crompton Modutee. Manchester. NH 03103. 603-669-5121;800-METE'RS-l 

§ CUI Stack Inc., Beaverton, OR 97005 503-643-4899 
t Dixson. Inc., Grand Junction, CO 81503 . 

ELMA Electronic Inc .. Fremont, CA 94538 . 
EMICO Inc" Dublin, PA 18917 
FENWAL Inc., Ashland, MA 01721 

303-244-1241 
415-656-3400 
215-249-9330 
508-881-2000 

Hersey Measurement Co., A Miller Industries Co., Spartanburg, SC 29305 
80:;-574-8960;1-800-840-2102 

§t Hickok Electrical Instrument Company, Cleveland,OH 44108 216-541 .. 8060 
t Ideal Precision Meter, Brooklyn, NY 11222 212 .. 383-6904 

Jewell Electricai instruments, Manchesier, NH 03103 603-669-6400 
Ledtronics, Inc., Torrance, CA 90505 . 213-549-9995 

§ Lit<>-On Inc., Milpitas, CA 95035 . 408-946-4873 
§ Love Controls Corp .• Wheeling, Il 60090 . 708-541-3232 
§ Lumex Opto/Components, Inc .. Palatine, IL 60067-6955 708-359-2790 
t Novatronics Inc., Stratford, Ontario, CANADA N5A 6V6 . 519-271-3880 
t Penn Keystone Corp., Wallirogford, CT 06492 203-294-0537 
§ Ragen Dala Syslems. Inc .. Subsidiary of Meggi! US.A., Central Islip, NY 11722 

516-234-3800 
Sensitive Research Instruments, Mt. Vernon, NY 10550. 914-699-9717 
Sorenson Lighted Controls, Hartford, CT 06114 .. 203-527-3092;1-800-243-0240 

t SR Engineering, BW/IP International, Inc., Garden Grove, CA 92643 714-554-4200 
tTeledyne Ryan Electronics. San Diego, CA 92123 619-560-6400 
r Transicoillnc., Robinson-Halpern Products, Trooper, PA 19403 215-539-4400 
t Vernrtech:Vernitron Corp., Deer Pk., NY 11729 . 5t6-586-5100 

indicators, liquid level-2200 - See Vol. D 

indicators, Null-2900 - See VOd. D 

Indicators, Numeric Readout - See Tubes, Readout (Vol. A) 

indicators, Phase Rotatiol'l-2200 - See Vol. D 

indicators, Phase Sequence-2200 - See '101_ D 

Indicators, PositEoning·,2200 _. See Vol. D 

indicators, Power level - See Monitors, Power (Vol. D) 

~ndiGators, Pressure - See Gauges, Pressure (Vol. 0) 

indicators, Proximity - See Sensors, Proximity (Vol. D) 

Indicators, RF - See Meters, Frequency (Vol. 0) 

indicators, Rotary Shaft Position - See Encoders, Shaft Angle (Vol. B) 

Indicators, Servo-4900 - See Vol. D 

Indicators, Shorted Turn - See Testers, Coil (Vol. D) 

Indicators, Sound Level - See Meters, Audio Level (VoL 0) 

indicators, Speed-3500 
Dio-Rey, Div. of info-Lite Corp., Fairview, NJ 07022, 201-941-4455 .. 8 0 1058-1064 

t FOX METER INC., Elburn, Il50119, 708-365-2422 ............... , ... ,' 001346 
§ Iva Industries, Inc., Eatontown, iIIJ 07724, 908-542-5151 ;800-932-0489 .. S'1907 

Servo-Tek Products Co., Hawthorne, NJ 07506, 201-427-3100 •...... ,.. 6·1310 
§ Action Instruments, San Diego, CA 92123.,. 619-279-5726 

Airpax Sensor Djv., A North American Philips Co., Cheshire, CT 06410. 203-271-6000 
t Ame!ek,lnc., Mansfield & Green Oiv., Largo, FL 34643 813-536-7831 
§ Analogic Corp., Peabody, MA 01960 508-977-3000 
t Atec, Inc" Houston, TX 77055 .. .. .. .. .. . .. .. .. 713-468-7971 

Bartlett Instrument Co., Ft. Madison, IA 52627 . 319-372-8366 
Beede Electrical Instrument CO.,lnc., Penacook, NH 03303 603-753-6362 
Bently Nevada Corp., Minden, NV 89423. 800-227-5514;702-782-3611 

§ Biddle Instruments, Blue Bell, PA 19422 215-646-9200 
§ Bindicator, Port Huron, M148061-0009 . 313-987-2700 
§ Chessell Corp., Newtown, PA 18940 215-968-0660 

Controlex, Inc., New Boston, NH 03070 . . ................. 603-487-5512 
Control Technology Co., Inc., Long Island City, NY 11101 718-361-2133 
Crompton Modutee, Manchester, NH 03103. 603-669-5121;800-METERS-l 

§C·Tek Inc., Wakefield, MA 01880....... 617-246-1720 
Disc Instruments, Honeywell, Costa Mesa, CA 92626 714-433-0343 

t Dixson, Inc., Grand Junction, CO 81503. 303-244-1241 
§ Oynapar, Gurnee, IL 6003t ............. 312-662-2666 
t Electric Tachometer, Philadelphia, PA 19142 . 215-726-7723 
§ Electronic Counters & Controls, Inc., LFE Corp., Libertyville, IL 60048 ..... 708-362-8910; 

Esterline Angus Instrument Corp., Indianapolis, IN 46224 . 
t Faria, Thomas G., Corp., Uncasville, CT 06382-0983 .. 

Harrel, Inc., E. Norwalk, CT 06855 , , ..... . 
t Howell Instruments, Ft. Worth, TX 76107 .. . 

Jewell Electrical Instruments, Manchester, NH 03103 .,. 
§ Jumo Process Control, Inc., Coatsville, PA 19320 
§ LFE Instruments, Clinton, MA 01510-3099 ................. ,. 

Mag-Con, SI. Paul, MN 55113 .... 
Metrix Instrument Co., Houston, TX 77043 

§ Monarch Instrumen~ Monarch International Inc., Amherst, NH 03031 

PPM, Inc" Cleveland, OH 44139 .,. 

800-422-3224 
317-244-7611 
203-848-9271 
203-866-2573 
817-336-7411 
603-669-6400 
215-380-8002 
508-835-1 000 
612-633-8820 
713-461-2131 
603-883-3390; 
800-999-3390 
216-349-2300 

Indicators (Mil), Fault locating-2440 

§ Ragen Data Systems, Inc., Subsidiary of Meggit U.SA., Central Islip, NY 11722 
516-234-3800 

Richard-Lee Co., Cranford, NJ 07016 .. 201-276-0710 
SGS-THOMSON Microelectronics, Inc., Carrollton, TX 75006 . 214-466-6000 

t Sternco Instruments, Colt Industries, Longview, TX 75607 . . 214-643-3236 
§ Sunshine Instruments, Philadelphia, PA 19115 . 215-673-5600;800-343-1199 
t Teledyne Gurley, Troy, NY 12181 518-272-6300;800-759-1844 
§Torq Corp .. Bedford, OH 44146 . 216-232-4100 
t Transicoillnc., Robinson-Halpern Products, Trooper, PA 19403 

Vorne Industries, Inc., Chicago, IL 60631 
§ Westberg Manufacturing Inc. (WESTACH), Sonoma, CA 95476 
§ Westro"ics Inc. of Texas, A Baker Hughes Co .. Ft. Wortl" TX 76'161 

215-539-4400 
312-775-9440 
707-938-2121 
817-625-2311 

indicators, Temperature - See Meters, Temperature (Vol. D) 

indicators, Temperature (Not Meter Type)-S300 
§ Electronic Controls Design, Milwaukie, OR 97222,503-659-6100 ........ ;)'1169 

Omega Engineering, Stamford, CT 06907,800-826-6342 .,........ 0 0 1013,1307 
t Austrak Instruments, Mark IV Company, E. Greenwich, AI 02810, 

401-884-6800;800-332-3202 ....................................... 00'1423 
ABS Kent-Taylor Inc., ASea Brown Saveri, Rochester, NY 14692. 716-235-5000 

§Action InstrulTlents, San Diego, CA 92123. 619-279-5726 
§ Acurex Corp.! Autodata Div .. Mountain View, CA 94039 415-967-9100 
t Alec, Inc., Houston, TX 77055 .. 713-468-7971 
§Atllena Controls, Inc., Plymouth Meeting, PA 19462 215-828-2490 

§t Bailey Controls Co., Wickliffe, OH 44092 . 216-585-8500 
Barber-Colman Co., Indl.lnstrs. Oiv., Rockford, IL 61125-7040. 815-877-0241 
Biddle Instruments, Blue Bell, PA 19422 215-646-9200 

§ Chessell Corp., Newtown, PA 18940 ......... .. 215-968-0660 
Daylronic Corp., Hawker Siddeley, MialTlisburg, OH 45342 513-866-3300 

§ Eagle Signal Controls;A Marl< IV Inds. Co., Auslin, TX 78753 512-837 .. 8300 
§EDL, Inc., Danville, VA 24540 B04-799·0807;1-800-DIAL EDL 

Electrical Insulation Suppliers, Inc., Hillside, IL 60162 .. 708-574-5400 
§ Everes1 !nterscience, Inc., Fullerton, CA 92634-3640 800-422-4342 
§Extech Instruments Corp., Waltham, MA 02154 ... 617-890-7440 
§ FENWAL Inc., Ashland. MA 01721 508-881·2000 

§t Fenwa! Electronics. Inc.! APD, Milford, MA 01757 508-478-6000 
Freqllency & Time Systems, Inc" Datum, inc., Beverly, MA 0'1 Q j ~J 

Fuji Electric Corp. of America, los Angeles, CA 90071 
§t Gordon Co. Wallow, Richmond, IL 60071 

Gould Inc., Test and Measurement Group, Valley View, OH 44125 
t Harrel, Inc., E. Norwalk, CT 06855 . 
t Howell Instruments, Ft. Worth, TX 76107 . 
§ IR Scientific, Carlisle, MA 01741 
§ Jumo Process Control, Inc., Coatsville, PA 19320 

Keystone Carbon, Thermistor Div., St. Marys, PA 15857 . 
t Lake Shore Cryotronics, Inc., Westerville, OH 43081 

Leeds & Northrup, General Signal, North Wales, PA 19454 
§ Love Controls Corp., Wheeling. IL 60090 . 

Metrix Instrument Co., Houston, TX 77043 . 
§ National Controls Corp., W. Chicago, IL 60185 
§ Pacific Transducer Corp., Los Angeles, CA 90064-1482 

PPM, Inc., Cleveland, OH 44139 
Princo Instruments, Inc., Southampton, PA 18966 
Richards, Arklay S., Co., Inc., Newlon Highlands, MA 02151-1796 . 
Scientific Instruments, West Palm Beach, FL. 33407 

§ Solder Absorbing Technology (SAT), A Spirig Co .. Springfieid, MA 01108 

§ S-Products Inc., Fairfield, CT 06430 . 
§ Tempil Oiv., Big Three Inds., S. Plainfield, NJ 07080 . 
tTransicoillnc., Penn Airborne Products, Southampton, PA 18966. 

. § United Electric Controls, Watertown, MA 02272-9143 
§West Instrument, A Mark IV Company, Des Plaines, IL 60018-1919 

Indicators, Tilt-2200 - See Vol. D 

S08-927-8220 
21 3-622-4490 
815-678-2211 
216-328-7000 
203-866-2573 
817-336-7411 
508-667-7110 
215-380-8002 
814-781-1591 
614-891-2243 
215-699-2000 
708-541-3232 
713-461-2131 
312-231-5900 
213-478-1134 
216-349-2300 

617 ·527-4385 
401 ·881-8500 

800-628-8862 
203-331-9546 
908-757-8300 
215-355-3400 
617-926-1000 
708-390-7711 

Indicators, VSWR - See Meters, Standing Wave Ratio (Vol. D) 

Indicators (Mil), Fault locating-2440 
Ai,pax-Cheshire Division, A North American Philips Co., Cheshire, CT 06410, 

203-271-6000 .,',., ............................................ ,.. 0'1128 
Oia-Rey, Div. of Info-Lite Corp., Fairview, NJ 07022, 201-941-4455 .. 6-1058-1064 
FtC Corp., Rockville, MD 20852, 301-881-8124;800-638-6594 .•.•. ,.".,' S·1365 
Ledtronics, Inc., Torrance, CA 90505,213-549-9995 , .. ".,....... a0 1022,l174 

t Mjnelco Inc. - A Taliey Ind., Thomaston, CT 06787-0459, 203-283-8261 ., 6·1178 
§ Quall!ec Technologies, Inc., Fremont, CA 94538, 415-498 .. 1046 ......... 0·13'13 
t Airpax Sensor Div., A North American Philips Co .. Cheshire, CT 06410. 203-271-6000 

Biddle Instruments, Blue Bell, PA 19422 215-646-9200 
Capitol Switch Inc., Bethel, CT 06801 203-744-3300 

§ CA Magnetics, inc. (Formerly Current Ring Co., Inc.), Fenton, MO 63026 

Shelly Associates, Inc., Tustin, CA 92680 
t Systems Research Laborotories, Arvin/Calspan, Daylon, OH 45440. 

314-343-8518 
714-669-9850 
513-426-6000 

Inductance Comparators - See Bridges, Inductance (Vol. D) 

Inductance Standards -- See Standards, Inductance (Vol. D) 

Induction Potentiometers - See Resolvers, Synchro (Vol. D) 

Inductors - See Coils (Vol. A) 

Inductors (MIL) - See Coils (MIL) (Vol. B) 

Inductors, Surface Mount-1800 - See Vol. A 

Infrared Emitter Detectors - See Emitters/Detectors, Infrared (Vol. 8) 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller I 



Infrared.(IR) Equipment (MIL)-2440 

Infrared (IR) Equipment (MIL)-2440 
§American laser Systems, Inc. Goleta. CA 93117 ........................ 805-967-0423 
t Astra International Corp. League City, TX 77573 ........ ............... 713-332-2484 

Burleigh Instruments, Fishers, NY 14453 . . . . . . . . . . . . . . ... .... . . . . . . . . . .. 71 &924-9355 
§Capintec Instruments, Ramsey, NJ 07446................... 201-825-9500 

§t Casso-Solar, Pomona. NY 10970 ....................................... 914-354-2500 
§tCodenoll Technology Corp., Yonkers, NY 10701 ........................ 914-965-6300 

t Dive",ified Optical Products, Inc., Salem, NH 03079 ........... 603-898-1880 
§ EDL, Inc., Danville, VA 24540 .......................... 804-799-0807;1-80Q..DIAl EDL 

EG&G Gamma Scientific, Div. of EG&G Inc. San Diego, CA 92123 ...... 619-279-8034 
ElectroPhysics Corp. Nutley, NJ 07110 ................................. 201-667-0170 

t ELVD:Division of Zumbach Electronics Corporation, Mt. Kisco, NY 10549-1407 
............................ . ....... 914-241-1008 

§ Everest Interscience, Inc., Fullerton, CA 92634-3640 . . . . . . . . . .. 800-422-4342 
§ EXFD E.D. Engineering, Quebec City, Quebec, CANADA Gl N 3Y2 ...... 418-683-0211 
t Glemo, Inc., Paterson, NJ 0750H 715 ................... 201-279-5900;80Q..922-0106 

Hamamatsu Photonic Systems Corp., Industrial Video, Wakefield, MA 01880 
................. ................. 617-245-8100 

tHoneywelllnc., Aerospace & Defense Grp., Minneapolis, MN 55408.... 612-870-5186 
tIRScien@c,Carlisle,MAOI741 ..................... 508-667-7110 

Driel Corp. Stratford, CT 06497-0872 ....... .............. 203-377-8282 
t Photo Research:Kolimorgen, Chatsworth, CA 91313-2192 .............. 818-341-5151 
tScientific Technologies Inc. Dptical Sensor Div., Hayward, CA 94544 415-471-9717 
t Servo Corporation of America. Hicksville, NY 11802-9907 516-938-9700 
§ S. F. Products Corporation, Chester, NJ 07930 . 201-271-4009 

§tUTllnstruments Co., San Jose, CA 95131 ... ...... 408-428-9400 
§t Xedar Corp., Boulder, CD 80301 .......... 303-443-6441 

Infrared Soldering - See Soldering EqUipment, Infrared (Vol. D) 

Inks for Thick Film Microcircuits-HOO - See Vol. C 

Input/Output Equipment, Voice-2000 - See Vol. D 

Input/Output Switching Modules - See Modules, Control & Switching 
(Vol. D) 

Inserters, DIP & IC - See Extractors, DIP & Ie (Vol. e) 

Insertion Loss Measurement Systems-2900 - See Vol. D 

Inserts - See Bushings, etc. (Vol. e) 

Inspection Systems, Visual, Surface Mount-4100 - See Vol. D 

Installation Equipment, Fiber Optic-2475 
§AT&T Network Systems,Network Cable Sys. Div., Morristown, NJ 07962 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-80Q..344-0223, Ext. 1027 
§ Dillon, Weigh-Tronix, Inc., Fairmont, MN 56031 . 507-238-4461 

Dubbeldee Harris Diamond Corp.:D. Drukker & Zn. N.V., MI.·Arlington, NJ 07856 
............................................... 201-770-1420 

§EXFD E.o. Engineering, Quebec City, Quebec, CANADA GIN 3Y2 ...... 418-683-0211 
t Foundation Instruments Inc., Nepean, DN, CANADA K2E 7J6 ... ....... 613-226-4000 

GTE SUPPLY, GTE SUPPLY, DFW Airport, TX 75261 ....... .... 80"'433-4837 
t INTELCD, Acton, MA 01720 508-264-4485 

3M Private Network Products, 3M, Austin, TX 78769-2963 . . .... 512-984-1800; 
80Q..745-7459 

NEC Electronics, Inc., Mountain View, CA 94039 415-96Q..8000 
§Paladin Corp., Newbury Park, CA 91320 . 805-499-0318 

Instrumentation, Fiber Optic-2475 
Advanlest America, Inc., Lincolnshire, IL 60069, 708-634-2552 •.•. .. . ..• Do1214 

t Ross Engineering Corp., Campbell, CA 95008, 408-377-4621 .•.•.. 8'1230,1569 
Biddle Instruments, Blue Bell, PA 19422 .................... 215-646-9200 
Dymec Inc .. Winchester, Mil 01890 .................. 617-729-7870 

§ EXFD E.D. Engineering, Quebec Cijy, Quebec, CANADA GIN 3Y2 . 418-683-0211 
t Galileo Electro-Dptics Gorp., Sturbridge, MA 01566 .... 508-347-9191 

GTE SUPPLY, GTE SUPPLY, DFW Airport, TX 75261 .............. 80Q..433-4837 
Hewlett-Packard Co., Cupertino, CA 95014 . . . . . . . . . . . .. ............... 80Q.. 752-0900 

t INTELCD, Acton, MA 01720 ................................... 508-264-4485 
3M Photodyne Products, Dynatel Systerms Division, Camarillo, CA 93010 

. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 805-388-8378;8Q()..426-8688 
MetriCor, Inc. Woodinville, WA 98072 ... . . . . . . . . . .. 206-483-5577 
Dlympus Corporation, Industrial Fiberoptics Division, Lake Success, NY 11042-1179 

§ SC Technology, Inc., Livermore, CA 94550 ........... . 
Tektronix, Inc., Beaverton, DR 97077 ............... . 
Transonic Systems Inc., Ithaca, NY 14850 

516-488-3880 
. .. .. .. .. .. .. .... 415-373-9230 

8Q()..835-9433 
607-257-5300 

q, U.S. Instrument Rentals, Inc., AT&T Capital Corp., D/FW Airport, TX 75261 
.............................. .... 8Q()..874-7123 

Volpi-MFG-USA, Auburn, NY 13021-1289...... .. ..... 315-255-1737 
Welch Allyn, Inc., Data Collection Div., Skaneateles Falls, NY 13153-0187 

.. . .. . .. .. .. .. .. .. . .. . .. .. . .. . .... 315-885-8945 

Instrument Design Services (Industrial) - See Services, Instrument 
Design (Industrial) (Vol. D) 

Instrument Parts, Preci$ion - See Bearings (Vol. e), Gears & Gear 
Mechanisms (Precision) (Vol. e) 

Instruments, Test & Measuring, Cryogenic-2900 - See Vol. D 

Instruments, Test & Measuring, GPIB (IEEE 488) Compatible-2900 -
See Vol. D 

Instruments, Test & Measuring, Personal Computer-2900 - See 
Vol.D 

PRODUCT INDEX & DIRECTORY 

Insulation Materials-3100 - See Vol. C 

Insulation Parts, Fabricated-3100 - See Vol. C 

Insulators, Antenna-3100 - See Vol. C 

Insulators, Bustling (Metallized) - See Bushings, etc. (Vol. e) 

Insulators, Clip, Test & Battery-3100 - See Vol. C 

Insulators, Heat Sinks-3i00 - See Vol. C 

Insulators, Mica-3100 - See Val. C 

Integrated Circuit Handlers - See Handlers, Integrated Circuit 
(Automatic) (Vol. D) 

Integrated Circuit Interconnect Systems-3200 - See Vol. C 

Integrated Circuit Design Aids-4200 - See Vol. C 

Integrated Circuits, Bipolar, Digital, Surface Mount-3130 - See 
Vol. A 

Integrated Circuits, Bipolar, Linear, Surface Mount-3130 - See 
Vol. A 

Integrated Circuits, Bipolar, Memories, Surface Mount-313O - See 
Vol. A 

Integrated Circuits, Custom/Semicustom, Surface Mount-3130 -
See Vol. A 

Integrated Circuits, Custom/Semicustom-3130 - See 1/0/. A 

Integrated Circuits, Data Aquisition System-3130 - See Vol. A 

integrated Circuits, Digilal-3130 - See Vol. A 

Integrated Circuits, Digital, Surface Mount-3130 - See Vol. A 

Integrated Circuits, Gate Array, Surface Mount-3130 - See Vol. A 

Integrated Circuits, Interface-3130 - See Vol. A 

Integrated Circuits, Interface, Surface Mount-3130 - See Vol_ A 

Integrated Circuits, Linear-3130 - See Vol. A 

Integrated Circuits, Linear, Surface MOl.lnt-3130 - See Vol. A 

Integrated Circuits, LogiC, Surface Mount-3130 - See Vol. A 

Integrated Circuits, Logic, Programmable-3130 - See Vol. AI 

Integrated Circuits, Memory-313O - See Vol. A 

Integrated Circuits, Microprocessor-3130 - See Vol. A 

Integrated Circuits, Microprocessor, Surface Mount-3130 - See 
Vol. A 

Integrated Circuits, MOS, Digital-3130 - See Vol. A 

Integrated Circuits, MOS, Linear-3130 - See Vol. AI 

Integrated Circuits, MOS, Memory-3130 - See Vol. AI 

Integrated Circuits, MOS. Digital, Surface MOl.lnt-3130 - See Vol. A 

Integrated Circuits, MOS, Linear, Surface Mount-3130 - See Vol. A 

Integrated Circuits, MOS, Memory, Surface Mount-3l30 - See' 
Vol. A 

Integrated Circuits, Silicon Monolithic, Unpackaged Chips-3l30 -
See VofA 

Integrated Circuits, Standard Cells-3l3O - See Vol. A 

Integrated Circuits, Telecommuni.cations, Audio-3l3O - See Vol. A 

Integrated Circuits, Telecommunications, CEPT-313O - See Vol. A 

Integrated Circuits, Telecommunications, Data-313O - See Vol. A 

Integrated Circuits, Telecommunications, ISDN-3130 - See Val. A 

Integrated Circuits, Telecommunications, T-1-313O - See Vol. AI 

Integrators, Electronic-2325 - See Vol. D 

Integrators, Mechanical & Electromechanical-2200 - See Vol. D· 

Intensifiers, Image-2450 
A E G Corporation, Somerville, NJ 08876-1269 .... 
Data Translation, Inc., Marlboro, MA 01752 .... . 

t EEV Inc., Elmsford, NY 10523 ............... .. 
ElectroPhysics Corp., Nutley, NJ 07110 ... . 
Hamarnats~ Photonics K.K, Hamamatsu City. Shizuoka Pref, JAPAN. 

908-231-8491 
508-481-3700 
914-592'6050 
201-667-0170 
0534-52-2141 

§-Product sold through distributors t-Product meets MIL specs 4>-Rentais #-Value Added Reselier EEM 1991 



PRODUCT INDEX & DIRECTORY 

Imaging & Sensing Technology Corp., Horseheads, NY 14845 .. 
Intemlectronics Corp., Congers, NV 10920 

t Litton Electron Devices: San Carlos, CA 94070 
§ Siemens Components, Inc .. Speclal Products Div., Iselin, N,J 0883G 

Intercom Systems - See Switching Systems, Audio (Vol. D) 

Interconnection Systems-320() - See Vol. C 

Interfaces, Computer/Peripi'leral-2000 - See 1101. !D 

Interrupters, Ground Fault-4300 

607-796-3372 
914· EL8-8000 
415-S91-D411 
201-.']2"t-:3400 

Marway Prods. lnc., Santa An6l. eft. 92703, 714-97?-'Uji1]O ..... DJ22 ~2 
u.s. Eleo Inc .. Santa Clara, CA 95054 . 1-800-8S8-E.CO 

#- Enginecled Assemblies & Componenf!l Corp., Teterboro NJ 07608 . . ~!01-288-t.!477; 
800-447-5839 

§ Ericson M;muracturing Co., Wliloughby, OH 44094 210-951-8000 
§ Pass & Seymour ILegrand, Pas.s & Seymour /inc., Syracuse. hi'( 1322'1 

t Square D Co., Pa!aline, IL 60t167 

interrupters, Optoeiectromc-3100 

~ 1 !1-468-6?'11 
I'OB·3B7-2600 

NEG Electroilics, Inc. .. Mountal,n View, CA 94039, 415-960-5:}OO . . .. B"'13;a 
§t Optek Technology Inc., Carroll!on, TX 75006, 214-323-2200 .... 8·,333 

§ Sharp Electronics Corp., Microelectronics Grp., Camas. WIJ. 98706,206-834-2500 
............................................................ a"'1339,1531 

t Computer Optical Products, Inc., Sub. of Hathaway Corp., Chatsworth, CA 91311-69'10 

Siemens Componenis, inc., Sp~~d0.1 Products Oill., Iselin M.I 08830 
1" Silicon Sensors, Dodgeville, WI 53533 

Texas lnstruments, Dat<J./lmage Sen$inD (Opto), DF.l.lla~" TX 75265 

Interrupters, Phol.o-31QO 
NEe Electronics, lj"j~., Mountain \lie'll'o', CJ\ 9I;K~3S, 415-~6G-6nOD 

818--882-042~ 

201-:12'1-3400 
608-935-2707 
214-995-6611 

. 8'" 1:325--J 3:,.'.:6 , -;'3~{1 .. IJ.':]2 

§ Sharp Elf!ctroni(;s Corp., ~.Ri{;~\rllelerr.:!r~mic$ Gnp., Gam,,~s, W."4.. ~::"Itt-;'V~, 206-63/'{~25affj 

" .•... B'·'--;i.18i 
" Compute. Optical Products. Inc., Suo. of i-1athawEIY Corp., Chat~3worth. C,\ 013-1 : ·59.1 0 

t Sljico~l Sef1so~':5> IJodgENI,ie, VIII 53533 

!l1tern.lpt~)rs, Power-43lJO 

('.' \ U-8B2-042.!.1· 
GUd-':::i0t:)-2-,{j ./ 

E-T-A Circuit Breaker., Chicagc, IL 60648, ·(08·647-8303 _ ......... S.136i-1364 
Mechanical Products Inc., Jackson • .1\11149204, 517-782-0391 ....... BllI J37~-1:J$1 
NEe Electronics, ~:nc., iVfountain View, eftl 9011039, 415,·950-6000 •. ...... B--1326 
Bermar Corp., Research Triangle Park, i\iC 27"709, 919-489··4316 

§ Efectronic Specialists, Natick, MA 0~7fjO ' 508 .. 655 1532;300-225-41.1713 
t Jennings, San ~Jose, CA 95122-2636 . 408-292-4025 

Marway Prods. Inc., Sunt<"l And, CA. H?703 714-rq~~-1800 

t Ross Engirieering Cmp .. Campbell. CA 95008 408-377-4621 
§ Schattner EMC, inc. Instr. Dtv., Union, I\i~l 07083 908~851-0044;800-a67-5566 

Schurter. Inc., Petaluma. CA 949~2 701"-778-63 ! 1 

interrupters, Vacuum--4300 
t Jennings, San Jose, CA 95 i 22-2696 . 
t Ross Engineering Corp., Carnf)be:f, Ct. 95008 

Intervalometers - See Timers (Vol. D) 

408-292-1/·025 
408-377··4621 

inverters, DC to )I.e - See Power Supplies, AC OUlput (Vol. D) 

Inverters (MIl), DC to AC·-244\.li 
t Avionic Instrument$;:, A."~me!, NJ tJ7001, 908-382-7100 0 0 2160,2162-2"165 

Endicott Research Group, Endicott, J~V '137011, 607-754-9ia7 ... .. ...... DQ17-il 
Interelectronics Co,p., Conge,s, ~!V 10920, 914-Eu!-SOOC ............. " 1)01797 
G<GS Electronics, Inc., Pasadena, CA 91103. 818-798-0786 _............ Ds 22'm 
American Monarch, Minneapolis, MN 55421 6'12-788-9161 

# BEC Inc.ICertified Calibration Labs, Hor~ham. PA 19044 300-523-3808 
t CTS 01 Canada Ltd., Streetsvilie, ONTI\RIO, CAN. L5M lY9. 416--82G-1141 
" Fisher-Baker Corp., Fort Pierce, FLA 34957 . 407-466-0750 
t LocT1te Luminescent Sys., Inc., LocTite Corp., Lebanon, NH 03166 . 603-448-3444 

LZR Electronics, Inc., Gaithersburg, MD 20879 301-921-4600 
t MagneTek Defense Systems, MagneTek. Inc., Anaheim, CA 92805 714-956-9200 

Tripp-Lite. Chicago, IL 606-10--4188 312-329-1777 

Ion, implanter, medium curren1-4·100 - See Vol, IJ 

isolators, Antenna-1200 - See Vol. D 

Isolators, Ferrite-34S0 - See 11'01. A 

isolators, High Voitage-40S0 - See Vol. D 

isolators, Line-4050 - See 1101. D 

Isolators, Microwave (AU Types)-3450 - See Vol. A 

Isolators, Multi-channel-1900 - See Vol, D 

isolators, Optoelectronic-3700 
§ EG & G Vactee, St. Louis, MO 63132, 314-423-4900 ..•.. . . . . ... . . .... .. 8'1319 

Lite-On Inc., Milpitas, CA 95035, 408-946-4873 .............•... _ .. ..•. B-1095 
Marway Prods. Inc., Sanla Ana, CA 92703, 714-973-1800 . .. .. .. . . .. .... D'2212 

§ NEC Electronics, Inc., Mountain View, CA 94039, 415-960-6000 
............................... ,... .................... 8.,ioo,1325-1329 

§ Philips ECG, North American Philips Co., Williamsport, PA 17701, 711-323-4691 
................................................................. A'2118 

§ Sharp Electronics Corp., Microelectronics Grp., Camas, WA 98706, 206-834-2500 
, ................................................................ 9 111 1339 

Silane. Inc., Plallsburgh, NY 12901, 518-561-3160 ...... ,., ... "....... 6'1345 
/\born Elecl.ronics inc., San Jose, CA 95131 ...... 408··436-5444 

§ II E G Corporation. Somerville. NJ 08876-1269 . 908 .. 231-8491 
§A. E G Corporation. T,·.:M-;fuPKen Senl~condLlctms Div So(r!erville, NJ 08876-1269 

Bi' & D Technologies, Wilmington, DE i 9803 .. 
t Dionics. Westbury. NV i 1SGO 

Dymoc trlc., Winchester, MA 01890 
§t FDK Anv":l"ica Inc., Fuji Electrochemical Co .. Ltd., Sdn "'\of;e. CA 9513 .. 1 

GrayhiH 1m: .. La Grange, II {-::'0525 . 
Harnamai.;u PhotoniCS K.K .. Hamarnatsu CIty, ShI.LUu~:a "ret, JpJ'AI\J .. 

S- Hewtett-Pack;Jrcl Co., Ct!pertino CA. 95014 . 
i KLCl!{bd Larnbrt~dl~ Corp" Chicago. il 60610 . 
§ Lunl{~" Oplo,'Comporl..:nts, inc., Pa!atin~, !L G0067-()9S5 
§ Marktech Internationai Corp., latham, NY i 211 0 

Micfopac Inds., IflC., G.3r1and. TX 75040 . 
§,. 1'110tOiOti.: SerrllG'.)llCllicror Prods. Sector. Tempe, AZ 85;284 

Namiki, !~recision of I\merica, Inc" Rochelle Park, r\!J 07662 . 
§ NTf.::: Electronics. Inc .. BloolT'field. N.J C700~ 

§tOp!ek Technology Inc .. Carrollton. TX 7;)006. 
§ Optics for Researcn, Inc .. Caldwell, NJ 01006 . 

Opto 22, HUrliinglon 8ch .. CA 92649 . 
t Precl~lon Electro-Optics. Inc" Chatham, I'JJ 07928 

§t Oll<:1lity T r-'!chnologies, Palo Alto, CA 9:3404 
§ I l'1ayir.eon Co. QUincy, MA 02169 

Silokal Far East Ltd., Pe8kskHl, NY i 0566 

201 .. 231-8300 
302-479-0300 
516-997-7474 
617-729-7870 
408-432-8331 
708-354-1040 
05J4·52-2141 
800-752-0900 
J i 2··472-5442 
708-359-2790 
518-786-6591 
214-272-3071 
802-244-6900 
?01-368-0123 
201·7~8-5089 

214-323" 2200 
201-228-4480 
114-891-5861 
201-635-8811 
415-493-0400 
617-479-5300 
914-736-3500 

§ Sit:-mons Components, Inc., Optoelectronics Division, Cupertino. CA 95014-

Siemens Components, ~nc., Special Produc!s Oiv .. !c;elin, NJ 08830 
t SHicoll Sensors, Dodgeville. WI 53.'):13 
§ SSAC Incorporated 8:lldwinsviHe, NY 13027 

§t· Teledyne Solid State, A Oiv. oj Teledyne RRlays. Hdwthornc, ell.. 90?50 

408-257-1910 
?01-321-3400 
508-92.5-2707 
315-638-1300 

213-777-0077 
§ TC;{8s IHstrlJmen\s, Dr.:~tu./lrnaqe Sensing (Opw). Dallas, TX 75265 214-995-66: f 

S W0t-xl J.:"lbel Optics ~nc .. Weed iil~;trument Co., Coaeqe Station, --eX T?G4C, 

isoi!itl,r:.o, Source .- See isolators, line (Vol. D) 

!so,alor Systems, Multiplel<ed-19()O .- See Vol. D 

Jack AdaptEH'!5 (All Types)-21!lO - See Vol. C 

Jack CoverR··2100 - See Vol_ C: 

409-693-5397 

Jaci{ P:Sll1ei t\.s!;emb!iss 11< Access, - See Panels, ,lack (Vol. C) 

Jm:ks (AI! Types)-2100 - See Vol. C 

Jacks, Mooul",r Telephones-2-WO - See Vol. C 

Jacks (MIL)-2.440 
t II.[)C Telecommunications, Inc .• Minneapolis, Mill 55435, 612-835-6800 

.. , ........ . ...... . _ ......... ,.. . . C'·1157-1159 
AMP, Harrfsblu-g, PPI '17"H)5, ri7·534-0100;80G-522-6752 _" ....... "..... C»1175 

§ Concord Elactronics Corp-oration, New York, NY 'HK}12, 1-212-"777-6571 ..... . 
C·1325 

Jolo Industries, Inc .. G.,C:en Gro,·e, CII 9264·3, 714-554-6840 . . . .. .. . . .. Co1409 
§ Switchcraft, Inc., A RayXheon Company, Chicago, !1. 60630, 31.2-792-2700 

.... . .. ... . ........ _ ..... _. .. . ............. ,...... C-1539,.1641 
U.S. Tmminais inc., Cincinnali, OH 45.2:43, 513-561-81<15 .............. C"'1553 
Accessories For Electronics, Inc .. Bald\l\Iin. NY 11510-3593 516-546-1751 

t Accurate Electronics Corp., Elyrla, OH 44036 215-366-6330;1-800-325-8979 
t Andon EletrnB. Corp., Lincoln. R! 02865 401-333-0388 

Autoswage Products. Shelton, CT 06484 
t Brim Electronics, Fair Lawn, N.J 07410 . 

Consolidated Electronic Wire & Cable, Franklin Park, IL 60131-1412 . 
t Direct Sound Corporation, New York, NY 10011 .. 

203-929-1401 
201-796-2886 
708-455-8830 
212-691-9050 

# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 

§t Keystone Electronics Corp., As'toria, NY 11105· 2017 
§i" MI A·COrl!! Omni Spectra, Inc., Waltham, MA 02254-910'1 
t Shogyo International Corp., Great Neck, NY 11021 .. 

'Texas fnstruments, Connector System, Attleboro, MA 02703 . 

tTrompeter Electronics, Inc., Westlake Village, CII 91362-4047. 

Jammers (MIL)-2440 

800-447-5639 
718-956-8900 
617-890-4750 
516-466-0911 

. . 508-699-5269; 
508-699-3450 
818-707-2020 

t AEL Delense Corp., Lansdale, PA 19446 .. 215-822-2929 
tLitlon Electron Devices, San Carios, CA94070 ................ 415-591-8411 
t Signatron, A Subsidiary of Meteor Communications Corp., LeXington, MA 02173 

617-861-1500 
t WatKins-Johnson Co., Palo Mo, CII 94304 415-493-4141 

Jamming Systems (1IIi1l)-2440 
t AEL Delense Corp., Lansdale, PA 19446 .. 215-822-2929 

§t Aydin Corporation (West), San Jose, CA 95119-1371 .. 408-629-1100 
t E-Systems, Greenville Div., Greenville, TX 75403-6056 903-455-3450 
t Signatron, A Subsidiary of Meteor Communications Corp., Lexington, MA 02173 

.............. _...... 617-861-1500 
t Tracor Flight Systems, Inc" Tracor, Inc., A Westmark Co., Santa Ana, CA 92705 

714-662-0333 
t Watkins-Johnson Co., Palo Alto, CA 94304 .. 415-493-4141 

Jigs And Fixtures, Chassis & Circuit Board-4100 - See Vol. D 

EEM 1991 §-Product sold through distributors f-Product meets MIL specs i!>-Rentals #-Value Added Reseller 



't:2: 
!'il III Joints, Rotary, Fiber Optic-2475 

Joint Compounds, Semiconductor - See Coatings, Compounds, 
Lubricants, etc., Heat Conductive (Vol. C) 

JOints, Rotary, Fiber Optic-2475 
t Utton Poly-Scientific, Div. of Utton lildustrles, Slacksburg, VA 24060-3100, 

800-33&-5917;703-953-4751 .•••••••••..•.•••.••••.••••••• S.1218-122O,1222 
Adams Rite Products, Inc., Glendale, CA 91204 ......................... 81&-241-5121 

t Electrcr Tec Corporation A Kaydon Company, Slackburg, VA 24060 ..... 703-'552-2111 

Joints, Rotary, Microwave-3450 - See Vol. A 

Joysticks - See Controls, Computer Input (Vol. 0) 

Joysticks, Inductive-2200 - See Vol. D 

Joysticks, Potentiometer-2200 - See Vol. D 

Joystick, Toggle Switch-2200 - See Vol. 0 

Jumpers, Bonding-2100 - See Vol. C 

Jumpers, Circuit Board-2100 - See Vol. C 

Jumpers, Wire, Terminated - See Cords, Patch (Vol. C) 

Junctions, Hybrid, Microwave-3450 - See Vol. A 

Keyboard legends and Symbols-5150 
Advanced Input Devices, Coeur d'Alene, 10 83814, 208-765-8000 .••.•.• S.1795 

t Cortron Inc., Methuen, MA 01844, 508-975-5445 . • . • • . • . • • • • • • • • • • . • . •. 801803 
§ DataLux Corp., Winchester, VA 22601, 703-662-1500 ..•.••.••••.•.•... S.1804 

Digitran Division, Xcel Corporation, Ontario, CA 91761, 714-391-4321 .•• S·1805 
Flex-Key Corporation, Gloucester, MA 01930,508-281-2040 .•..•••••.•• B·1807 

§t George Risk Industries, Inc., Kimball, NE 69145, 308-235-4645 ...•....• 8.1809 
Intaq Key Panels, GM Nameplate, Inc., Seattle, WA 98119, 20&-284-5475 ••.•. 

S·1815 
Jayco Plastics of California, Inc., Orange, CA 92665, 714-974-1701 •.•.... , •. 

S·1818-1819 
lucas Duralith Corporation, Millville, NJ 08332, 609-825-6900 .•.•..•.•• 8.1822 

t Orbit instrument of Cal., O,billnst,ument Corp., Cypress, CA 90630, 
714-527-0561 .•.•...•.•....••..••••••.•..•.•...•.••.••.....•.•..• B.1826 

Preh Electronic Industries, inc., Lake Zurich, IL 60047-2578, 108-438-4000 
................................................. ,..... ..•.• S01828-1829 

Sorenson Ughled Controls, Hartford, CT 06114, 203-527-3092;1-800-243-0240 
................................................................. 8 01787 

# Veet,onix,.lnc., Laxington, NE 68850, 308-324-4600 ••.•••.••.•....•.•. 8'1790 
§Alps Electric (USA), Inc_ San Jose, CA 95134. ............... 408-432-5000 

§#Arkay Engravers, Inc., Ronkonkoma, NY 11779 ...................... 516-467-7795 
Aztec Industries, Inc., Mesa, AZ 85210 ................... 602-833-3131;800-729-3132 

t 8arrington Plastics, Mt. Laurel, NJ 08054 ............................ 609-235-5151 
§ 80wmar Instrument Corp., Clearwater, FL 34622-4796 .................. 813-573-2525 

Control Displaya, Inc., Colmar, PA 18915 ...... , . 215-822-3383 
Electronic Components Groupe, Stein Industries, Inc., Minneapolis, MN 55403 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612-375-9639;80&-677-8719 
§ Electronics Research Associates Inc., Winsted, CT 06098 . 203-379-2731 

GM Nameplate, Inc., Seattle, WA 98119 . . . . . . . 20&-284-2200 
§ Grayhill Inc., La Grange, IL 60525 .... ................... ... 708-354-1040 
t Interlace Products. Inc_ Oceanside, CA 92056 619-945-0230 

Interswitch, Wm. J. Purdy Co., Burlingame, CA 94010 415-347-8217 
§ Mantex Corp., Oxford, MI 48371 313-628-8210 
§ MEC A/S, 8allerup, DENMARK DK-2750 ............. .......... 011-4542973366· 

MOLEX, Inc., lisle, IL 60532 ......................... 708-969-4550 
New England Keyboard Inc., Fitchburg, MA 01420 .. . . . . . . . . . . . . . . 508-345-8332 
Plaslicorp, Harbor City, CA 90710 . . . . . . . . . . . . . . . . . . . . . . . 213-539-9530 

Keyboards, Address Encoded-5150 
Advanced Input Devices, Coeur d'Alene, 10 83814, 208-765-8000 ...•.•. 8·1795 

t Amkey, Methuen, MA 01844,508-975-5445 •.•.•..•••.•....•.•..• S.179&-1797 
t Cortron Inc., Methuen, MA 01844, 508-975-5445 _ • . • . • • • • • • • • • • . • . . • • •. S.1803 

Electronic Components Groupe, Stein Industries, Inc., Minneapolis, MN 55403. 
612-375-9639;800-677-8719 ..................... :................. B.1689 

t Flex-Key Corporation, Gloucester, MA 01930, 508-281-2040 •••..•••• .•• B.1807 
§t George Risk Industries, Inc., Kimball, NE 69145, 308-235-4645 ..•.•.•.. 8.1809 

lEE (Industrial Electronic Engineers), Van Nuys, CA 91405, 818-787-0311 
801088 

t Orbit Instrument of Cal., Orbit Instrument Corp., Cypress, CA 90630, 
714-527-0661 ,................................................... S.1826 

Preh Electronic Industries, Inc., Lake Zurich, Il 60047-2578, 108-438-4000 
........ .• .................................. ................ S01828-1829 

§ Alps Electric (USA), Inc., San Jose, CA 95134 ........................... 40&-432-6000 
tBowmar Instrument Corp., Aerospace Diy., Ft Wayne, IN 46809 ......... 219-747-3121 
§ Bowmar Instrument Corp., Clearwater, FL 34622-4796 .................. 813-573-2525 
t Capitol Switch Inc., 8ethe~ CT 06801 .. .. . .. .. .. .. . .. . .. . .. .. . .. .. .. ... 203-744'3300 
§ 'Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087 ... _ 708-662-9200 
t Interface Products, Inc., Oceanside, CA 92056 .......................... '619-945-0230 
§ Keytek Keyboards Canada Inc., Aurora, Ontario, CANADA L4G 3W8 .... 416-727-9491 
§ Mantex Corp., Oxford, MI48371 ........................................ 313-628-8210 

MGR Industries Inc.:, Ft Collins, CO 80524 .............................. 303-221-2201 
New England Keyboard Inc., Fitchburg, MA 01420 ...................... 508-345-8332' 

t Orbit Instrument Corp_ H"uppauge, NY 11788 .......................... 516-435-8300 
SACO Controls Inc., Montreal,ac_ CANADA H4S 1 V9 ................... 514-745-0310 

t SMK Electronics Corporation, U.S.A., Placentia, CA 92670 ............... 714-996-0960 
Vetra Systems Corp., Plainview, NY 11803 .............................. 516-454-6469 

Keyboards, Capacitive-5150 
t Amkey, Methuen, MA 01844, 508-975-5445 ••••••••••••••••.•.••.••••• 8·1797 

Digitran Division, Xcel Corporation, Ontario, CA 91761, 714-391-4321 ••• 8.1805 

PRODUCT INDEX & DIRECTORY 

A E G Corporation, Telefunken Semiconductors Div., Bomerville, NJ 08876-1269 
.......................................... , ............................ 201-231-8300 

§ Alps Electric (USA), Inc., San Jose, CA 95134 ........................... 406-432.£000 
Brady, W. H., Co_ Xymox Div., Milwaukee, WI 53201 ..................... 414-355-8300 
Computron Display Systems, Xcel Corporation, Elk Grove Village, IL 60007 

.. . . . . . . .. .. . .. . . . . . . . . . . . . . . . . . .. . . .. . . . .. . .. . . .. . . . . . . . . .. . . . . .. . . ... 708-952-8800 

Keyboards, Conductive Rubber-5150 
Advanced Input Devices, Coeur d'Alene, 1083814,208-765-8000 ••••••• S.1795 

t Fema Elctrns. Corp., E. 8runswick, NJ 08816, 908-238-1223 •..••.•.••.• S.1073 
t Flex-Key Corporation, Gloucester, MA 01930, 508-281-2040 ••••••••. . •. S·1807 

Glolile Sales Ltd/Glowlite DiY., Paula Valley, OK 73075, 
405-238-5541;800-654-3662 ...................................... :. S'1811 

§ lEE (Industrial Electronic Engineers), Van Nuys, CA 91405, 818-787-0311 
................................................. ............ S01088,1814 

Intaq Key Panels, GM Nameplate, Inc., Seattle, WA 98119, 206-284-6475 •.••• 
. B·1815 

Jayco Plastics of California, Inc., Orange, CA 92665, 714-974-1101 •.•.•.•••. 
S'1818-1819 

New England Keyboard Inc., Fitchburg, MA 01420, 508-345-8332 ..•.••• 8.1825 
Shin-Etsu Polymer America,lnc., Union City, CA 94587, 415-475-9000 •. C.1521 
Advanced Connector Technology, Ventura, CA 93001 .................. 805-653-5753 

tAME Corporation, Towaco, NJ 07082-0195 ............................. 201-263-1700 
Aztec Industries, Inc., Mesa, AZ 85210 .............. " ... 602-833-3131;800-729-3132 

§ 80wmar Instrument Corp_ Clearwater, FL 34622-4796 ........... 813-573-2525 
Conductive Rubber Technology, Inc., Bothell, WA 98021 _......... 206-486-6559 
GM Nameplate, Inc., Seattle, WA 98119........................ 206-284-2200 
ISL Products Int'l, Ltd., Syosset, NY 11791-6093 ................. 516-937-3475 

§ m Schadow, Eden Prairie, MN 55344 .... .. .. .. . .. .. . .. . .. .. .. .. 612-934-4400 
§Laube Technology, Woodland Hills, CA 91367 .................... 818-703-1188 

MGR Industries Inc., Ft. Collins, CO 80524 ................... 303-221-2201 
Panellec, Santa Clara, CA 95054 ....................................... 408-496-1175 
SMK Electronics Corporation, U.S.A., Placentia, CA 92670 714-996-0960 
Texas Instrs., Matis. & Controls Grp., Attleboro, MA 02703....... 508-699-3800 
West Electronic Sales Team, Westminster, CA 92683 .... 714-898-0120;213-495-5569 

Keyboards, Ferrite Core-5150 
t Corlron Inc., Methuen, MA 01644, 508-975·5445 ....................... 8'1803 
§ Keytek Keyboards Canada Inc., Aurora, Ontario, CANADA L4G 3W8 ... 416-727-9491 

KMS Advanced Products, Inc., Ann Arbor, MI 48106-1868 . . . . . . . . . . . . . .. 313-769-1780 

Keyboards, Full Travel-5150. . 
Advanced Input Devices, Coeur d'Alene, 1083814,208-765-8000 .•.•..• 8'1795 

t Amkey, Methuen, MA 01844, 508-975-5445 ••..••.•••.••.•......•••..• 8'1797 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, Il 60087, 

108-662-9200 .................................................... S.1802 
CTI Electronics, Stratford, CT 08497,203-38&-9779 .................... 001085 

§ DataLux Corp., Winchester, VA 22601, 103-662-1500 .•.•.•.•..•••.••.• S·1804 
§t Digit,an Division, Xcel Corporation, OntariO, CA 91761, 714-391-4321 •.. S.1805 
t Flex-Key Corporation, Gloucester, MA 01930, 508-281-2040 .•... ...••.• S.1807 
§ Fujitsu Component of,America, Inc., Subaidi~ry of Fujitsu Microelectronics, Inc., 

San Jose, CA 95135, 408-922-9000 ................................ 8'1808 
George Risk Industries, Inc., Kimball, NE 69145, 308-235-4645 .•.•.•.•. S'1809 
Grayhillinc., La Grange, IL 60525, 708-354-1040 •.•..••.••••.•... S01812-1813 

t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405, 818-787-0311 
.............................................. , . • . .. . . • • .. •• 801088,1814 

New England Keyboard Inc., Fitchburg, MA 01420, 508-345-8332 ..••••. 8.1825 
§ Preh Electronic Industries, Inc., Lake Zurich, IL 60047-2578,708-438-4000 

....... •••••.•.. . .•.•.••••.•.•.••••. •.•. .................... S·1827-1829 
A E G Corporation, Telefunken Semiconductors Div., Somerville, NJ 08876-1269 

........................... _........................... 201-231-8300 
§AFE Displays Inc., Charlottesville, VA 22901 ............................ 804-974-7801 
§ Alps Electric (USA), Inc., San Jose, CA 95134 ........................... 408-432.£000 

Bowmar Instrument Corp., Aerospace Div., Ft Wayne, IN 46809 ......... 219-747-3121 
§ Bowmar Instrument Corp., Clearwater, FL 34622-4796 .................. 813-573-2525 
t Capitol Switch Inc., 8ethel, CT 06801 ......... .. . .. .. . .. .. . .... .. .. ... 203-744-3300 
§ Cincinnati Electrosystems, LoVeland, OH 45140 . . . . . . . . . . . . . . . . . . . . . . . .. 513-831-6800 

Computron Display Systems, Xcel Corporation, Elk Grove Village, IL 60007 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. _....................................... 708-952-8800 

t Control Displays, Inc., Colmar, PA 18915 .. .. . .. .. .. .. ... .. . .. .. .. .. . .... 215-822-3383 
§ Eaton Corp.lCutler-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 

WI 53216 ....... _ ................................................... 414-449-7487 
ElectroniCS Research Associates Inc., Winsted, CT 06098 . . 203-379-2731 

# Enterprise Systems Corp., Dover, NH 03820 ............................ 603-742-7363 
Intaq Key Panels, GM Nameplate, Inc., Seattle, WA 98119 . .. ... .. .. ...... 206-284-5475 

t Interlace Products, Inc., Oceanside, CA 92056 .......................... 619-945-0230 
§Keytek Keyboards Canada Inc., Aurora, Ontario, CANADA L4G 3W8 .... 416-727-9491 
§Laube Technology, Woodland Hills, CA 91367 .......................... 818-703-1188 

Shin-Etsu Polymer America, Inc., Union City, CA 94587 ................. 415-475-9000 
SMK Electronics Corporation, U.S.A., Placentia, CA 92670............ 714-996-0960 
Spactra Lux Corp., Kirkland, WA 98034 ................................. 20&-747-0560 

Keyboards, Hard Contact-5150 
Advanced Input Devices, Coeur d'Alene, 1083814,208-765-8000 ..••••• S·1795 

t Amkey, Methuen, MA 01844,508-975-5445 •.•••••••••.•.•.•..•..••••• 8.1797 
t Corlron Inc., Methuen, MA 01844, 508-975-5445 •• • • . . • . • • . . • . . • . . . . • .• 801803 
§ DataLux Corp., Winchester, VA 22601, 103-662-1500 ,................. 801804 
t Flex-Key Corporation, Gloucester, MA 01930,508-281-2040 .•..•..•••.• 8.1807 
t George Risk Industries, Inc-, Kimball, NE 69145, 308-235-4645 .••.••••• S.1809 

Glolite Sales Ltd/Glowlile Div., Paula Valley, OK 73075, 
405-238-5541;800-654-3662 ....................................... 8.1811 

§Grayhillinc., La Grange,ll60525, 708-364-1040 ••••••••.•••••.•• S.1812-1813 
t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405, 818-787-0311 

.................................... _ .. • . .. .. • . • . .. . • .. .. ... S.1088,1814 
Jayco Plastics of California, Inc., Orange, CA 92665, 714-974-1101 

S·1818-1819 

§-Product sold through distributors t-Product meets MIL specs cI>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY . Keyboards, Modular-S1S0 
.. -----~.-'-------------------

§ Pr"h Electronie Inct"str;e~. I"c., Lake Zurich. IlIiUM7-~57ij, 7n8-~:~8-4(lOO 
· .................................................. "........ B·18:2.,-1829 

§ Alps Electric (USA), Inc" San .Jose, CA 95134 , 
t Bowmal Instrument Corp .. Aerosp(:l.c(~ ::::.l;v., f:~. W21Vr<Je. !r~ 4GBf)9 . 
§ H('Iwm:J.r l:1strurncnt Corp .. G'oa!watm FL ~~4622~lf796 

l~fady, W. H. Co., Xyrno)( Dill., Mifwaukt~e. WI 53201 . 
1- Capitol Switdl Illf; .. DeVH:;1, CT 06801 
§ Cherry Electrical Products. CI1erry Corporation, Weukegan, It fiOOB7 . 
"r Interff'lc~ Produr.ls. Inc., Oceanside. C/. 92056 
§ Kcytek Key'boards Canada Inc., Aurora, Onlario, C;I\i'JAO..-'\ L.!I·(-i 3W8 

Marquardt [:..wi!ches ,1nc., CazonmrlCJ" I\I'{ I ~\j3!.-, 
SACO Controls inC., MOfltreaLQc., CANADA H4S lV9 
SMI< EJectronics CO(pora!~on, U . .s.J-\ .. [:llacemJa, ell.. 9267{) 

TeKas !n2:1rurn8nts, Conner;'iOI ~vslHn, ,<,·.Webun::, MI-l, 0270:·; 

Keyboards, UghteeJ-S150 
."-\civanced \i'lPI1~ Df!vicC:5, G0eur d'Aj~rl~, !: .. ) ;:~1B it~, 206<:~·G5·tHjOi) 

Ami{E"Y, Methue:/"i, IVj;\ fJ 1844, 5n8-S:rS-.5·vri: 

408-432-6000 
~18-747<112'1 

81 :1-5. !3-25~5 
l! 1 +~J55-0300 
20S-ifl.Lj -3300 
,'08-662-9200 
t310-945-0230 
416-7;.?7-94~rl 

;'1 I [:,-,;,'::.0-8U:)0 
51--1-7/l5-0~11G 

?1.<.~·OD6·09GO 

~afj-7J'!(-O:)6() 

. :108··6G9-5269: 
~OS.~699-345(1 

~~Gi"jr(jn In.:. i11l1t~:~a.H-;l"-I. ;\'lA U13£14. 'j.oki;"·~ i\:.:. .. ~4.·J.:; ... ,';.: ·ll·!~::: 

F~cx~Key Corporation, G!If .. MJ{;~~5··ler. Na/}' O"j930. SDi1i··28·j .. ?UI.!~] R"'18i~i 

George Ris~{ I~~dustries, ~nc., ~{irnbBII, '~E 6911.,15, 3(Hl-,?'ZJ5-464·5 B..: 1809 
(jrayhillinc .. La Grange, ~l ('.0525, r!)t$-354-i04U _.... ..... ....... lio1Ul~ .. 1813 
Intaq KeV Pall1~ls, 8M ~an:epI2lf.".;", nnc" Seattle, ·lilH .. \ :J;e:j 'is, 2\)fj{!BJ.i ... ;:}'47:::·, .. 

.!ayco Plastics of (;a!l~omb. inc." O!l'?!nge, GA 92665 "1i4-H ;'4-170 i "., .. 
6"'1818 .. '1819 

Low Key Corpuif'~ti,:;n, SttO'f'lg G~'{J~mp, Gik~lIcest!;!r, M;\ O·~:£l30. 50f';-7'tJ']-044B 
8'~ "! 020~ 182·: 

Memtron r0chn("",~cgie5, h:~:., f-li'.BIrlk·elf~muth, M~ 43734, S .~i-65:!~ .. :':'f.j56;8Un~234"'-'525 
...... .... C:"182~ 

~'Il:'ld'f, L ·::'u. >:vm::.'x (}iv., ~\.'iihr";;:'!'.Jke..:, · ... ·Ii: I :~I :,:~j~: .. ·t:1;);) 
-~. 1_,apHol SV>JftUl In'::,, hetn":;'i ' . .-- ~ Lk,!:IlJ! ;;(1~1-! 4;~-:.<~' .. }\) 

Conduc:1ive Rubber Techno!og~l/, Inc., Bothe!l, Wi~ 93();~1 ~~O(~·-·de6-85~q 

1" Control Displays, Inc., Colmar, P,\ 1891!J . :,?·i 5-n22-3.333 
§ E:aloll Corp.lCutier-Harmner Prod::~, J.\.c~rospa("e & Comrnc,rc~al COlltro!S Div .. fl/Jllwaul\€ls, 

WI 532113 
t Interface Prcducts, Inc., OC"ean~ide, C/\ Q20Sf) 
§ La.ube Technology, Woodi8nd Hills, CA 8136"7 
§ MGR lrldustr(es. irx:., F~. COllin.s, CO 8(:5:~.( 

41 /\.··44H-7 4f!7 
619'945-0230 
818-703··11REJ 
~HJJ·-2;?1-Z"XII 

!:hin-Elsl.I POj'lmer Amenca, inc .. Un.ion City. CPt 94587 4 h-'rl£AJO,)O 
SorenSOJl Ugh~t'u GJnlrols. Ha.rtiorc, CT 01') 114 . 2i~3-5Tf. 3092:'1·-500·2/:·;1··0210 

1" Sp8ctra LllX Corp, K;ridarJd. \IV;. 9B(;:!·~ ?Gb· /t17-05t,'f.: 
tStaco~wilr.:h, Costa fl,1esa eA 92626 7·i-+·SL!S<]O-~·1 

§ Topflight, Yor~~ P/\ ) 740.1. . 111 .. 843·~90 1 :GOO-~~3:3-9~i8D 
tTransicoill(lC., Robinson-H8Iper~1 Products. T!ooper, PA '19403 21:';-5~~9-4400 

r,zii!'yf;)Oiil,cls, Low Profiili'H5150 
t\d~:anced input Devjce$., Coeur .d'Ji1lerl;.'!, 6~;';:~14, ."':!On :!~:;:H.l:;:'~O ... i~~1'l~::~ 

1- Amitey,-. ~i'let!1!.1en:. MA 01344, oOS-97ti"·~.45 B:-r . .I~)(:;"··I:'·~-:-( 

§ Tp'xF!!'; instn!menm, C::onnp.ctor Ry.::;tem, Attleboro, MA 02703 .... 508-699-5269; 
508-699-3450 

§ Texas Inglrs., Matis. & Controls Grp .• Attleboro. l'vIA 02703 . 
t Translcoll. :nc., Eayle-Picher, Valley Forge, Pt\ 19485 

K,:f\fboillrds, Membr~me-5150 

508-699-3800 
215-539-4400 

f~d~j31nced ~ll1put nevh::eSi. Coeur d'Akme, !D 8:38U., 208·765-8000 ....... + 8-1795 
Bergqu'~it, S,,1inneapoli3, !VIN S5435, 800-347··4572 . .. .... .. .. ". ".. 8"'1800-1801 
Gherry Electrical Products, Charry Corporation, Waukegan, It. 60087, 

703-662-9200 .... .. .............. , ..................... '........ B01802 
t F"!8k: .~{~y Cc.rpnratio{\, Gjau..:est~,·, rIlA 01930, 50S-2r.1 M2040 .......... ". B c 1807 
§ Fujitsu Component of Ameri-ca, Inc., Subsidiary of Fujitsu Microelectronics, inc., 

San • .Iose, CA 9513'::, 403··922-·900(1 ... ,. '. 0". _ •.••• _ •• ••••••••• 18.'1806 
~- ;E.E (Ind!Jstnal Electro!1'c i::'ngineers), Varl NL9YS, eft. 9'1405, f318-787-0311 

.,' .............. ,........ B01088.1814 
~maq ~'ev Partie Is, GM Nameplate, Inc., Seattle, WA 98119,206-284-5475 

S-1815 
Jayeo Plastics of Cslifornia, Inc., Orange, CA 92665, TI4-974-1701 ..... B"1818 
LC'lr" r:t:.'~J Corpo!'td:iolr1. S'(fong Gmup. Gioul:esier, MI1. 01930 .. 508~281-0446 

............................ ". . 8\·1820-1821 
LI!(;'.fl~ ;';~J~· ... mh C:crpomiic..n, r~~!ivlii~, ~<i~j 1.:OC:,!;3:2, rsU9-325-G90t:.: .•..•••••• B<!i1!l~2 

Memtron Techn-o!ofijies, ~n',,:;., F!f<ilnkenmuth. WI! 48734,511-652·2656;800-:-234-·'525 
...................................... '" 6·1824 

Paclec, LaFrance Gorp., Philadelphia, PA 1Y153, ~tI~)··365-8400., ....... Co"W75 
§ Preh Electroflic indu.stries, Inc", Lake lunch, Il60047-2578, 708-438-4000 

................ ,.... 6·182'7-1828 
Sihin-Etsu POlymer America, inc.! Union City. CA 94587, 415-475-9000 .. C-1521 
A E G Corp",a1ion. Somerville, NJ 08876-1269 908-231-8491 
A E G Corporation, Telefunken Semiconductors Div., Somelville, N.J 08876-1269 

§ AFt: Displays In(;., Chm!otlesviHl], \! A 22901 
§ !\!rs Electric (USA). Inc., Sat) Jose, CA 95 1 24 

Azlec industries, Inc., Mese~ AZ C3b~~ 1 (J 
.; 8aningk,n Plastic.9", M1. U~iJti;l!. hl.J 08.0SI-~ 
§ ;"1uwmar Ins!fUl.,1Gnt Corp., Cie~f'Nater, F~_ :1,hl'22-/~7SI} . 
§ Brady. V\!'. {-t, Coo. j;~trnDX Div., r,ililwauke8, 'N! 5:32()"j 
·f· C./U\,iL Graphics Co., Inc., i\1"nityvitlo. r-.jY .J 1701 
,:::. ~,::n:;ir·,I-j<""'; [1»clr(J.cJ':I~tr3~·:iS, L..)v'.:1():11"l ()f 1 .. ~0 :40 

Gor~oll":;[!Vt.; \-iUlJlJt:1 ,i:")G~lnOHJg'J, if,...:., J"':"~·K~.I, NA ,-,d,o:: i 
DOV\f SW~TCH, Wilmir·gton, iVlA 01f:l81 
Electronics Research AssGciates Inc .. Winsted. CT 06098 . 
Endicott Research Group, Endicott, NY 13760 . 
Ghielrnetti, Inc .. Westlake Village, CA 0136-1 . 

t GM Namepi8.te, Inc., Seattle, WA 981-! 9 . 
GT!/Circuits Dh/. Leesburg, 11"146538 
The Hail Ccmpany, Urbana OH 4:'::i"Y/B 

i Hallmark TeclW1Qlogies, fIAt Dora. f="L ~~~17ti7 
HMW tn1erpri.,es, Inc., Etters, PA 17~319 
Indusrria! Compufer S()lYc(':. S;.:n Dkqo, GIl., 1)21 \ ~ 

.j :nlednce ?roducts, Inc., Ocoansili8, Cl\ 92056 
9 Kess!er-Ellis Prods., Atlantic: Highlands, N.J 0-'716 . 
§Laube TcchilOlogy, Woodlal"~d Hi~If?, CA 91367. 
§ fl.-'lantex Corp., Oxford, MI L18.'j71 

;v1athode Electronics. ~nc., Chicago, ~L -::;;nfi56 . 
§ MGP Industries- Inc., Ft. Coltins. CO BG524 . 

§-p\'11~ler [)ia) Corp., Ei Moqts, CA 917:""j1 

~~ MOLLY:, !"c., Lisle, 1l 60S:·)L 

201-231-8300 
304"074-7801 
408-4::12-6000 

602-8:.13-2'.131 ;800-729-31 ~i2 
60[~-235-5 '151 
8·13-573-2525 
414-355-8300 
,; 16-842<14 00 
513-83 ! ··6800 

61 7 '935-6395 
~03-379-2731 

607-754-9187 
800-228-1097 
2()6-284-2200 
219-453-3261 
5 '13-552-i 376 
300-874-9063 
717-938-4691 
6 i 9-279-0084 
61 9-945-0230 

?Ol-29'I-0500;800-63 1 -2165 
818-703-1188 
313-628-8210 
708-867-9600 
~)03-221-2201 

f:; 1 B -444-4555 
70A-969·455G 

91- D;gitmn D1V1Sfcm, ~l;,":-j r.:orpt."Ima:k."!J!'I, Ontriw11Q. ::,7;: 9i~":::d, ~'~4-:m~;··4~·l~:1 ~~(") ~f.laG l\ilO~tf1'c'ss PrJLi!Jcts, inc. \/er:3':l Ter::fli-!OIO]!:..;s, Racine, VI/! 53,:·05 .1.11 "'-554-5050: 
t FI2,J:-KiC'Y Corpo.:'"ZiXif.l.fi, Glou'i.<'::.w,*f"', M/<!. 01330, 5fJ,s-2,81-21JC,'\JJ • • . ("'il18Gd nOO-358-5706 
§ i-=l.Ijjtsu COrlllfJonent ":,~ A(i"!I~rica, inc .. 5uDsirii:9!r'Y o'r F':.2jit.stl "'lj~';:nJr;:iecrrot1k;$, ~m:.", Ne\I,,' (:nylanc~ !-<eyboard lnc, Fitchbur!:J MA (I ! 42(; !i08-345-8332 

~;-3t1 Jose, eft. 95135, 40;:;-922-9000 . ~<'li80n N\\/jB Technologies, Chalsworth, C,\ 9 i :.:.! 1 818-341-3355 
~t George Rj~k ~ndus'rrie~" ~nc., ~(~l~~~lI~ll, r'li~: :£kfH4ti, ::~m~·23!:i···l.o4'" ... &f'i;i-~tJ.!:1 OlVlN! Switch USA Inc., Ph"::'8nix. A:·~ 85027 602-582-0629 

§ GravhiU ~nr:o. La Grange:, ~l60525, 70a-3:5~:~···10t8(: .... .... BiI'1,'lH2-1813 Paneltcc, SafHa Clare, Cf4 9.50[)4 408M496-1175 
r /~E (~ntiustnal E~ec~li.m;c :::ngineers}. ':.'8n I\.kl~:f:::, GA 81"405, .::1: i3-7(1 ,,'-i)::;4 ~ SA':':;O Conl"!Jls Inc., Mor.i.,-ec;r,\2c . C,..\;-"J,t\l)/\ H4S '1 V3 514-745··0310 

• q •••• •••••••• "...... ••• • •• • ••••• • •••••• • ••• • • •• • 8'''';086, 1811~ § ~:;Ghur!er. me .. Pe\a!ui1l8.. Gll, GLI.';:\::J~ 707-778··631 ~ 
!ntaq ~<'ev P.anels, GM Namepla'~~, IniC., S9a.tt!e, "{I..fA 9!31iB, 21'E-284~547'$ ..... l' Slie;darJ, Inc., North1~e!d. MN 5S057 507-663-8000 

8"'1615 SM!< Electronics Corporation, U.SA, Placentia, Cf;. 9.'Z670 . 714-996-0960 
low Key Corpomtion, St.rong Gr(~tJP, Giour;estt~r, ~,,1J4, G11}'~O, 508-28i·.o446 I -rSou"lhwGstorn Nameplate Ct Mfg. Co., Inc., Anna, TX 75003.. . ..... 214-23·1-6663; 

· ................ ,............ . .......... _........ 8-1620·182'1 214-924-3289;1-800-331-6600 
Mer>1lron Technologies, Inc" F,ankenmuth. 1\01148734, 51'l-652-2656;80()-234-7525 i Texas Insrrs .. Matis. & Conlmls Grp .• Attleboro. MA 02703 . 508-699-3800 

................ , ........ , .......................... ,' 8·1824 I §Toptiight. Vorlt. f'A 1740'!.." 717-843-9901;800-233-9386 
Ne'.!lJ England Keyboard inc.! Fil1ehbmg, M,th. Ot420, 5f.lB-345-S~~32 .. " .. ,. 113-1925 We.::;t r:::~eCtron:c Saies TefjIT" Westminster, CA 92683 714-898-0120;213-495-5569 

r or:~~~~~~~!l~~~i .'~I. ~~.I.: .~~~~i.':'.~.I~~,.~,~t:: :~':'.;:: :::':'~~'~~'. ~:~!: :9\~~~, ... ". 6-1826 Ii ~{<ey!:loan:l$, Modulal'.5150 
§ Prell Electronic IndIJstries, Inc .• L.ke :lunc!l, IL G004?-251'8, '108-4;lil-40!lO II Advanced Input Dmfiroe., Coeur d'AI .. n", 11:183814, 208-765-8000 ..•.... 6 0 1795 

· ... ....... ...... .............. ... . ... " a.1827-1a:t~ j' Amkey, Methuar., MA 01A44, 508-975-5445 .... ' ... ,.... Bo i796-1797 
A E G Corporation. Telefunken Semiconductors Div., Somerville, fJJ 0887'6··12139 Cherry IElectricai Products, Cherry Corporation, Wauke~an, ~l600S7, 

.............. 201-231-8300 708 .. 662-9200 ...... , .. ".............. ........................... 6 0 1802 
§ Alps Electric (USA), Inc., San Jose. CA 95134 , 408-432-6000 II t Co,lron Inc •• Methuen. MA 01844, 508·975·5445 . . . . . . . . . . . • . . . . . . . . . .. 6·1803 

Aztec Industries, Inc., Mesa, AZ 85210 ..... 602-833-3131;800-729-3132 Electronic Components Groupe, Stein ~ndustries, Inc., Minneapolis, MN 55403, 
t Bowma, Instrument Corp,. Aerospace Div .• Ft Wayne. IN 46809 219-747-3121 I 612-375-9639;800-677-3719 .... ............................. 6 0 1689-1690 
§Bowrnar Ins1rumenl Corp., Clearwaler. FL 34522A796 813-573-2525. ElMA Electronic Inc., ,remont, CA 94538, 415-656-3400 ., ......... _ ... 9.1806 

Brady, W. H, Co .. Xymox Div., Milwaukee. W1 53201 . 4'14-355 .. 8300 t Flex .. Key Co,poration. Gloucester, MA 01930, 508-281-2040 .........•.. B.1801 
§ Cherry Electrical Products. Cherry Corporalion. Waukegan. IL 60081 . 70,~662-9200 §t George Risk Industries, Inc., Kimball, HE 69145, 308-235-4645 ......... 9.1809 

Compulron Display Systems, Xeel Corporation, Ell, Grove Village.IL 60007 §G,ayhillinc., La Grange.IL 60525,788 .. 354-1040 ................. B·1812-1813 
708-952-8800 t lEE (Incl".tri.1 Eleclronic Engineers). Van Nuyo, CA 91405, 818-787-0311 

§ Ea'iun Curp.lCutier-HamnlGi Prods, }\erospa-:8 J.. CCHllrl1l.:;:ldal Cont'-0i:; viv., Milwaukee, ........•. ". , .......•....•......•............ ", ..... P"..... Bo10Se,i814 
WI 53216 414'449-7487 LZR Eleclronics.lnc_. Gaithersburg. MD208711, 301-921-4600 .. B.1823. C.1455 

§ Electronics Researcr, Associates Inc., Winsted, CT 060118 . 203-379-2731 § Preh Electronic Induslries, Inc., lake Zurich. Il60047-2576, 108-438-4000 
tGM Nameplate. Inc, Seatlle, WA 98119. 206-284-2200 ........................................................... 6 0 1827-1829 
t Interface Produc1s, Inc .. Oceanside, CA 92056 619"945-0230 § Alps Electric (USA). Inc., San Jose. CA 95134 408-432-6000 
§Keytek Keyboards Canada Inc" Aurora, Ontario, CANADA1.4G ,311\18 4'16'727-9491 Aztec Indus!des.lnc .• Mesa, AZ 85210 602-633 .. 3131;800-729-3132 
§MGR Industries Inc .• Ft Collins. CO 80524, 303-221-2201 Bowmar Instrument Corp .. Aerospace Div .• Fl Wayne, IN 46809.. 219-'747-3121 
§ NMB Technologies. Chatsworth, CA 91311 ... 818-341-3355 § Bowmar Instrument Corp., Clearwater, FL 34622-4796 .. ,.... 813-573-2525 

SMK Electronics Corporation. USA, Placentia, CA 92670 714-996-0960 § Keytek Keyboards Canada Inc., Aurora, Ontario, CANADA L4G 3WB ... 416-727-9491 
tStacoswiteh, Costa Mesa, CA 92626....... 714-549-304~MEC A/S. Ballerup, DENMARK DK-2750 ............... ,.. 011-4542973366 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <P-Rentals #-Value Added Reseller 



Keyboards, Modular-5150 (Cont'd) 
MOLEX, Inc, Usia, IL 60532 ..................... : ..................... . 
New England Keyboard Inc., Fijchburg, MA 01420 ..................... . 
SAGO Controls Inc, Montrea~Qt.. CANADA H4S 1V9 .......... , ....... . 

t Secma, Inc., Secme, Irvine, CA 92714 .................................. . 
Texas Instruments. Connector System, Attleboro, MA 02703 .. . 

Vetra Systems Corp., Plainview, NY 11803 .................... . 

Keyboards, Pad-5150 

708-969-4550 
508-345-8332 
514-745-0310 
714-261-0610 
508-899-5269; 
508-699-3450 
516-454-6469 

Advanced Input Devices, Coeur d'Alene, ID 83814,208-765-8000 ••••••. 801795 
t Amkey, Methuen, MA 01844,508-975-5445 ••••••••••.•••.•.••.•••.••. 801797 
t Cortron Inc., Methuen, MA 01844, 508-975-5445 •••.••.••••••••••••• . .. B·1803 
§ DataLux Corp., Winchester, VA 22501, 703-662-1500 .................. 801804 

Electronic Components' Groupe, Stein Industries, Inc., Minneapolis, MN 55403, 
612-375-9639;800-677-8719 ....................................... B.1692 

ELMA Electronic Inc., Fremont, CA 94538, 415-656-3400 .••••.•••.••..• B01806 
t Fems Elctrns. Corp., E. BrunswiCk, NJ 08816, 908-238-1223·............ B·1073 
t Flex-Key Corporation, Gloucester, MA 01930, 508-281-2040 •.•..•.•••.• B.1807 

§t George Risk Industries, Inc., Kimball, NE 69145, 308-235-4845 ••••.•.•• B·1809 
Glolile Sales Lld/Glowlile Div., Pauls Valley, OK 73075, 

405-238-5541;800-654-3662 ....................................... B·1811 
§ Grayhillinc., La Grange, IL 60525, 708-354-1040 ••..•••.•.•.•..•. B.1812-1813 
t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405,818-787-0311 

............................................................ B.1088,1814 
Memtron Technologies, Inc., Frankenmuth, MI 48734, 517-652-2656;800-234-7525 

.................................................................. B·1824 
New England Keyboard Inc., FitChburg, MA 01420, 508-345-8332 ••••••• B-1825 

t Orbit Instrument 01 Cal., Orbit Instrument Corp., Cypress, CA 90630, 
714-527-0561 .................................................... B.1826 

§ Preh Electronic Industries, Inc., Lake Zurich, IL 60047-2578, 708-438-4000 
........................... ............... ...... •. •••••••••. 801827-1828 

§ AFE Displays Inc., Charlottesville. VA 22901 804-974-7801 
§ Alps Electric (USA), Inc., San Jose, CA 95134 ........................... 408-432-6000 

Aztec Industries, Inc., Mesa, AZ 85210 ................... 602-833-3'131;800-729-3132 
t Bowmar Instrument Corp., Aerospace Div., Ft Wayne, IN 46809 ......... 219-747-3121 
§ Bowmar Instrument Corp, Clearwater, FL 34622-4796 ....... 813-573-2525 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087 .. 708-662-9200 

Computron Display Systems, Xcel Corporation, Elk Grove Village, IL 60007 
.. .. .. .. . .. .. . .. ... ................ 708-952-8800 

t Control Displays. inc, Colmar, PA 18915 . 
§Digijran Division, Xcel Corporation, Ontario, CA 91781 
§ Electronics Research Associates Inc., Winsted, CT 06098 ..... . 
§ Keytek Keyboards Canada Inc., Aurora, Ontario, CANADA L4G 3W8 .... 
§ Mante. Corp., Oxford, MI 48371 ............................... .. 
§ MGR Industries Inc., Ft Collins, CO 80524 ........................... .. 

MOLEX, Inc., Lisle, IL 60532 ................................... .. 
NMB Technologies, Chatsworth,CA 91311 ... . 

t Orbit Instrument Corp, Hauppauge, NY 11788 ......... . 
Shin-Etsu Polymer America, Inc, Union City, CA 94587 

Keyboards, Photo-optical-5150 

215-822-3383 
714-391-4321 
203-379-2731 
416-727-9491 
313-828-8210 
303-221-2201 
708-969-4550 
818-341-3355 
516-435-8300 
415-475-9000 

§ Bowmar Instrument Corp., Clearwater, Fl 34622-4796 .................. 813-573-2525 

Keyboards, Programmable-5150 
Advanced Input Devices, Coeur d'Alene, ID 83814, 208-765-8000 B.1795 

t Amkey, Methuen, MA 01844, 508-975-5445 .•.••.••.•....••.•......... B·1797 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, It 60087, 

708-662-9200 .................................................... 13.1802 
t Cortron Inc., Methuen, MA 01844, 508-975-5445 •..•.•.. ...•.•... .. ••.. B.1603 
§AFE Displays Inc, Charlottesville, VA 22901 ....... ....... 804-974-7801 
t Aydin Corp, Horsham, PA 19044 .................. 215-657-7510 
§ Bowmar Instrument Corp., Clearwater, FL 34622-4796 .... 813-573-2525 
tDa-TechCorp., Ivyland,PA 18974 ................................ 215-322·9410 

HMW Enterprises, Inc., Etters, PA 17319 ............................. 717-938-4691 
t Interface Products. Inc., Oceanside, CA 92056 ... . . . . . . . . . . 619-945-0230 
§ Keytek Keyboards Canada Inc., Aurora, Ontario, CANADA l4G 3W8 416-727-9491 

Mars Technologies Inc., Mars Group-France, Delson, Quebec, CANADA JOL 1GO 
.............................................. 514-638-4150 

New England Keyboard Inc., Fitchburg, MA 01420 .................. 508-345-8332 
SACO Controls Inc., Montrea\Qc., CANADA H4S 1V9 ............ 514-745-0310 
Vetra Systems Corp., Plainview, NY 11803... 516-454-6469 
VG Controls. Inc, Hew~ NJ 07421 .......... 201-853-4600 

Keyboards, Reed-5150 
tCapitol Switch Inc., Bethel, CT06801, 203-744-3300 ................... B.I656 
t George Risk Industries, Inc., Kimball, NE 69145, 308-235-4645 .•..•..•. B'1809 
t Da-Tech Corp., Ivyland, PA 18974 ............. . ...... 215-322-9410 

Keyboards, Solid State-5150 
t Amkey, Methuen, MA 01844, 508-975-5445 •••••••••.•••..••.•.•.••••. B0 1797 

Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 
708-662-9200 .................................................... B.1802 

§Keytek Keyboards Caneda Inc, Aurora, Ontario, CANADA L4G 3W8 .... 416-727-9491 

Keyboards, Wireless-5150 
Advanced Input Devices, Coeur d'Alene, 1083814,208-765-8000 •••••.• B0 1795 
Digitrsn Division, Xcel Corporation, Ontario, CA 91761, 714-391-4321 •.• B01805 

§ Bowmar Instrument Corp, Clearwater, FL 34622-4796 .................. 813-573-2525 
Computron Display Systems. Xcel Corporation, Elk Grove Village, IL 60007 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. 708-952-8800 
New England Keyboard Inc., Fitchburg, MA 01420 .......... 508-345-8332 

Keyboards & Keypads (MIL)-2440 
t Amkey, Methuen, MA 01844,508-975-5445 ••.••.••.•.•..••.•.••.••..• Bo1797 
t Capitol Switch Inc., Bethel, CT 06801,203-744-3300 .•.•..••.•••..•...• B·1656 

Cherry Electrical Products, Cherry Corporation, Waukegan, ILe0087, 
708-662-9200 .................................................... B·1802 

PRODUCT INDEX & DIRECTORY 

§t Digitran Division, Xcel Corporation, Ontano, CA 91761, 714-391-4321 • ~. 801805 
t Flex-Key Corporation, Gloucester, MA 01930,508-281-2040 •••••.•.••.• B.1807 
§ Fujitsu Component 01 America; Inc., Subsidiary 01 Fujitsu MicroelectroniCS, Inc., 

San Jose, CA 95135, 408-922-9000 ................................ B.1808 
t George Risk Industries, Inc., Kimball, NE 69145, 308-235-4845 .•.•.•••• B·1809 
t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405, 818-787-0311 

• • . .. . . • . . • . . • . • • . • . • . . . • . • . . . .. . • . • • .. . • . . . . .. . . .. . . . .. • • .• B·1088,1814 
Intaq Key Panels, GM Nameplate, Inc., SeaUle, WA 98119,206-284-5475 ••••. 

B·1815 
Jayco Plastics of 'California, Inc., Orange, CA 92665, 714-974-1701 .••••••••. 

Bo1818-1819 
LZR ElectroniCS, Inc., Gaithersburg, MD 20879, 301-921-4600 .•..•••••. B.1823 
New England Keyboard Inc., Fitchburg, MA 01420,508-345-8332 •••.•.. Bo1825 

t Orbit Instrument 01 Cal., Orbit Instrument Corp., Cypress, CA 90630, 
714-527-0561 .................................................... B-1826 

Advanced Connector Technology, Ventura, CA 93001 .................. 805-653-5753 
Aztec Industries, Inc., Mesa, AZ 85210 ................... 602-833-3131;800-729-3132 

§ Bowmar Instrument Corp .• Clearwater, FL 34622-4796 .................. 813-573-2525 
Computron Display Systems, Xcel Corporation, Elk Grove Village, IL 60007 

.. .. .. . .. . .. .. . .. .. .. .. . .. .. .. .. .. .. . ... ...... 708-952-8800 
Conductive Rubber Technology, Inc., Bothell, WA 98021 ................ 206-486-8559 

t Control Displays. Inc., Colmar, PA 18915 ..................... .. .. . .. .. ... 215-822-3383 
Electronics Research Associates Inc., Winsted, CT 06098. ............. 203-379-2731 

tGM Nameplate, Inc, Seattle, WA 98119.. ......... .... ... 206-284-2200 
Industrial Computer Source, San Diego, CA 92111 .... 619-279-0084 

t Interlace Products, Inc., Oceanside, CA 92056 619-945-0230 
§LaubeTechnology, WOodland Hills. CA 91367..... 818-703-1188 

Mesa Technology Corp., Columbia, MD 21046 . 800-888-0567 
§ MGR Industries Inc., Ft. Collins, GO 80524 .. 303-221-2201 
tSecma, Inc., Secme, Irvine, CA 92714 . 714-261-0610 
t Spectra Lux Corp., Kirkland, WA 98034 ............ 206-747-0560 
t Transicoil, Inc., Eagle-Picher, Valley Forge, PA 19485 215-539-4400 
t Transicoil Inc .. Robinson-Halpern Products. Trooper, PA 19403 215-539-4400 

Keyers, Tone-1900 - See 110/. D 

Keypads-5150 
Advanced Input Devices, Coeur d'Alene, to 83814, 208·765-8000 ..•.•.• B-1795 
American Magnetic. Corporation, Group 4, Carson, CA 90745, 213-775-8651 

................................................................. 001079 
§ C & K Components, inc., Newlon, MI\ 02158-1082, 617-964-6400 •.•.•.. 6.1654 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL60087, 

708-662-9200 .•........•.•.......•.•.•..•.•.•.•..•...•....•.•.... B-1802 
§ Digitran Division, Xeel Corporation, Onlario, CA 91761, 714-391-4321 •.. B-1805 

Electronic Components Groupe, Siein Industries, Inc., Minneapolis, MN 55403, 
612'-375-9639;800-677-8719 •.•..•.•.•.••.•••.•.••••••••. 801689-1690,1692 

tFlex-Key Corporation, Gloucester; MA 01930, 508-281-2040 •....•.•.•.. B-1807 
§t George Risk Industries, Inc .. Kimball, HE 69145, 308-235-4845 .....•... B-1809 

Glolite Sales ltd/Glowlile Div., Pauls Valley, OK 73075, 
405-238-5541;800-654-3662 ..•......•.•....•.•.•..............•... B.1811 

§ Grayhillinc., La Grange, Il60525, 708-354-1040 ...•..•....•.••.. B.1812-1813 
t lEE (Industrial Eleclronic Engineers), Van Nuys, CA 91405,818-787-0311 

.... ....................................................... B01088,1814 
Inlaq Key Panels, GM Nameplate, Inc., Seattle, WA 98119,206-284-5475 ..•.• 

B·1815 
Inlerswitch, Wm. J. Purdy Co., Burlingame, CA 94010, 415-347-8217 .... B.1817 
Jayco Plastics 01 California, Inc., Orange, CA 92665, 714-974-1701 ...•.•...• 

B·1818-1819 
lZR Electronics, Inc., Gaithersburg, MD 20879, 301-921-4600 .•.•...... 6.1823 
New England Keyboard Inc., Fitchburg, MA 01420, 508-345-8332 •....•. B.1825 

§ Preh Electronic Industries, Inc., lake Zurich, IL60047-2578, 708-438-4000 
.. ... •.. .. ..•.•. . . .. . ..•. . ... .. .. ..•.•..•.•.•.•.. . ...•. .. .•. Bo1827-1828 

Sorenson Lighted Controls, Hartford, CT 06114, 203-527-3092;1-800-243-0240 
•.•••..•....•........•...•..•......•.•..•.•.•.•.................. B·1787 

# Veel,oni., Inc., LeXington, NE 68850, 308-324-4600 •• '.' •..•. .. .•. ... .. B'1791 
Advanced Connector Technology, Ventura, CA 93001 ... .......... 805-653-5753 

tAME Corporation, Towaco, NJ 07082-0195 ............................. 201-263-1700 
Aztec Industries, Inc:, Mesa, AZ 85210 ................... 602-833-3131;800-729-3132 
Bowmar Instrument Corp., Aerospace Div., FI. Wayne, IN 46809 . 219-747-3121 

§ Brady, W. H., Co., Xymox Div., Milwaukee, WI 53201 . . . . . . . .. 414-355-8300 
§ Cincinnati Electrosystems, Loveland, OH 45140 . . . . . . . . . . . . . . .. 513-831-6800 

Computron Display Systems. Xcel Corporation, Elk Grove Village. IL 60007 

Conductive Rubber Technology, Inc, Bothell, WA 98021 
t Control Displays, Inc., Colmar, PA 18915 .............. . 
§ Datalux Corp., Winchester, VA 22601 

EECO Incorporated, Santa Ana, CA 92702·0659 ..... 
Electronics Research Associates Inc., Winsted, CT 06098 
Endicott Research Group, Endicott, NY 13760 . 
Industrial Computer Source, San Diego, CA 92111 

t Interlace Products, Inc., Oceanside, CA 92056 . 
ISL Products Int'l, Ltd., Syossel, NY 11791-6093 .. 

§ ITT Schadow, Eden Prairie. MN 55344 . 

708-952-8800 

§ Keytek Keyboards Canada Inc., Aurora, Ontario. CANADA L4G 3W8 
§laube Technology, Woodland Hills, CA 91367 . 

206-486-8559 
215-822-3383 
703-662-1500 
714-835-6000 
203-379-2731 
607-754-9187 
619-279-0084 
619-945-0230 
516-937-3475 
612-934-4400 
416-727-9491 
818-703-1188 

§ Mantex Corp., Oxford, MI 48371 313-628-8210 
Memtron Technologies, Inc., Frankenmuth, MI 48734 . 
MOLE)(, Inc., Usle, Il 60532 .............. . 

... 517-652-2656;800-234-7525 
708-969-4550 
414-554-5050; 
800-558-5706 
602-582-0629 

Moxness Products, Inc., Versa Technologies, Racine, WI 53405 

OMNI Switch USA, Inc., Phoenix, AZ 85027 . 
Plasticorp, Harbor City, CA 90710 .... . 

t Secma, Inc., Secme, Irvine, CA 92714 ... . 
Shin-Etsu Polymer America, Inc., Union City, CA 94587 

§ Texas Instruments, Connector System, Attleboro, MA 02703 

. .. '213-539-9530 
714-261-0610 
415-475-9000 

......... 508-699-5269; 
508-699-3450 

§-Product sold tnrot..lgh distrjbutors t-Product meets MIL specs -P-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

§ Texas Instrs., Matis. & Controls Grp., Atlleboro, MA 02703 . 
Vetro Systems Corp., Plainview, NY 1 1803 . 
VG Controls, Inc .. Hewitt, NJ 07421 

Kits, Breadboarding (For Engineers)-4200 - See Vol. C 

Kits, Cmmectof-2100 - See Vol. C 

Kits, Enciosure Prototyping··1400 - See Vol. C 

Kits, Fiber Optic-2475 

508-699-3800 
516-454-6469 
201 ·853-4600 

§ AMP, Harrisburg, PA 17105, 717-564-0100;800-522-6752 .... C'1175 
t Daniels [~anulacluring Corp" Orlando, t'L 32824, 407--855-6161. ... C·1703 
§AT&T Network Systems,Network Cable Sys. Div., Morristown. N,J 07962 

1-800-344-0223, [xl. 1027 
# Clifford ot Vermon!, frec .. Bethel, \fT 05032 802-234-9921 ~800-451-4381 
t Computer Optical Products, Inc., SUb. of Hathaway Corp., Chatswortll, CA 91311-6910 

818-882-0424 
§ Contact East, N. Andover, MA 01845 . 508-682-2000 

Ecliing Electro~Optics, Hoijistol1, MA 01746 tj08~429-8370;1-800-343-4912 

j.f Engineered Assemblies L~ CtJmpOneilts Corp., Teterboro. NJ 07fi08 ?01-.288-4477: 

§ EXFO EO. Engineering. Quebec City, Quebec, CANADA Gl N JY2 
t Foum.lation Inslruments Inc., Nepearl, ON, CANADA K2E:: 7J6 

Genera! Fiber Optics, Inc., Cedar Grove, NJ 07009 
GTE SUPPLY, GTE SUPPLY, DFW Airport, TX 75261 . 

t INTELCO, Acton, MA 01720 
3M Private Ne1work Products. 3M, Austin. TX 78769-2963 

800-447-5639 
418-683-0211 
613·226-4000 
201-23!J-3400 
800-433-4837 
508-264-4485 

. 512-984- I 800; 
800-745-7459 

NEG Electronics, lnc., Mountain View, CA 94039 415-960-6000 
tOptelecorrtt Inc., Gaithersburg, MD 20877 . 301-840-2121 
§ Thomas & Betts Corporalion, Electronics Div., Greenville, SC 29616-2401 

803-676-2900 

Kits, Marl<ing (Dial, instrument, Equipmen\:, etc.)-2400 - 8ell Ifol. C 

Kits, Pot.emijcme(,,~, t'lllerJstat-4!750 - S~l'" lIol. A 

Kits, Programming Board-4200 - See Vol. C 

Kits, Shieldil'lg-4525 - See Vol. C 

Kits, Terminal-2100 - See Vol. C 

Kits, Tr~inil1g Aid-Ll2.0n - See Vol. C 

Knohs - Also see Dia:s" ,nstwme"t-24ijO --- See VOl. G 

iKnobs, Coliet-:!!400 - See Vol. C 

Knobs, limit Stop-2400 -- See Vol. C 

Knobs, Locking, CoY!tm~ Shaft-2400 - See 1101. C 

!Knobs, Slip C!O_~tch-24(IO - S~e Yol. C 

!(~)"bs, Torque, ,im:remerltz;~, f~a!((l Drille-240() -- See Vol. C 

labels, Gca!i!1lgs, Crayorns, Pel!ets, etc., remperatll~e 
Ini!licating-5300 

§ EDl. Inc .. Danville, VA 24540 R04-799-0807;1-80o-DIAL EDL 
Electrical ~nsulaijon Suppliers, Inc., Hillside, IL 60162 . 708-574-5400 

§ Everest Interscience, Inc .. Fullerton, CA 92634-3640 800-422~4342 

Om8Qc. Engineering. Stamford, CT 06907 . 800-826-6342 
§t Solder Absorbing Technology (SAT), A Spirig Co .. Springfield, MA 01 I 03 

§ Tempil Div., Big Three Inds., S. Plainfield, NJ 07080 
800-628-8862 
908-757-8300 

labels, Pressure Sensilive, Adhesive-2400 - See Vol. C 

laboratories, Testing - See Services, Electrical Measurement & Test 
(Vol. D) 

lacing, Cable - See Cords & Tapes, Lacing (Vol. C) 

Laminates, Clad Metal, Continuous Strip-2500 - See Vol. C 

laminates, Metal Clad (Including Copper)-2500- See Vol. C 

laminates, Plastic Impregnated (Unclad)-2500 - See Vol. C 

Laminates, Plastic (With Integral Heating Elements)-5300 
Electrical Insulation Suppliers, Inc., Hillside, IL 60162 708-574-5400 
Flexible Technologies. Arion, E. Providence, RI 02914. 401-434-2340 

lamp Adapters-2460 
§t Dala Display Products, Ei 5eg,,,,<lo, CA 90245-4630,213-640-0442;800-421-6815 

.... _ ..... ' ............... , .... __ .. __ ..... __________ ' __ .. 8'1142-1144 

Gilway Technical Lamp, Woburn, MA 01801,611-935-4442 ........ 8'1158,1161 
Ledlronics, Inc" Torrance, CA 90505, 213-549-9995 .•. , ..•.. , .. , ..• ,.. 8'1174 
Rodole Technic.1 Sales Inc., Islip, NY 11751, 516-277-5464 _ ........ _ ... 8'1182 
Autoswage Products, Shelton, CT 06484 203-929-1401 
Display Devices. Inc., Encinitas, CA 92023 619-753-0113 
Oriel Corp., Stratford, CT 06497-0872 203-3'77-8282 
SACO Controls Inc., Montreal,Qc., CANADA H4S I V9 514-745-0310 

§Switchcraft, tnc., A Raytheon Company, Chicago,lL 60630 312-792-2700 

Lamps, Edge Lighting, Panel-2460 

Lamp Assembly Color Filters, lens Mountable-2460 
Altair Exchange Corporation, Northridge, CA 91324, 818-701-69'77;800-824-5620 

...... __ ..... , , " ............. _. ___ . __ ..... , .. " .. , .. 8 0 1034 
Arcolec!ric Corp., Canoga Park, CA 91304,818-700-1933 .. _, ... ,.".,.. B·1141 
Dio-Roy, Oiv. of Info-Lite Corp., Fairview, NJ 07022, 201-941-4455 .. 8.1058-1064 

§lnduslri.1 Devices, tnc", Hackensack, NJ 07601, 201-489-8989 ....... , .. fj.1166 
t Lamplronix Coo, Lid., Cryslal Lake, IL 60014-4443, 815-455·0400 8.1173 

ledtronics, {nc., Torrance, CA 90505,213-549-9995 ...... ,........... Bv1'174 
Rodate Technical Sales Inc., ISlip, NY 11751, 5'16-277-5454 .,.... .... B'1162 
Rundel Products, Allied Controls Incorporated, Waterbury, CT 06705, 

203·:{57-4200 .,. . , ... , .... , .. __ ... ". __ .... ____ ............. __ . 13'1766 
§ Visual Communications Co., Inc., San Diego, CA 92126, G19--549-6900 8·1209 
tAME Corporation, Towaco, NJ 07082-0195 . 20'1-263-1700 

Ealing Electro-Optics, Holliston, MA 01746 . 508·42&-8370'; 1-800-343-4912 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07508 201-238-4477; 

§t Ercona, Patchogue, NY 1 H72 . 
Genisco Electronics Corporation, San Diego, CA 92173 . 
Gilway Tcchnic[ll Lamp, Woburn. MA 0180'] 

t#Glar-Ban, A Mark IV Company, Tonawanda, NY 14150. 
Lamb industries, Inc., Portland, OR 97225 
Leecraft Mfg .. Long Islam) City, NV 1, 10 1 . 

§ lumex Opto/Components, Inc .. Palatine, IL 60067-6955 
Marktech Internfltinnal Corp .• Latham, NY 121'10 . 
Oriel Corp., Stratford, CT 06497-0872 . 

800-447-5639 
516-753-0700 
619-661-5100 
617-9:.~S-4442 

716-694-5076 

§ Pacific Industrial Components Corp., Northridge, CA 91324 
Penn Keystone Corp., Wallingford, CT 06492 

!)O:,,1-297 "8878;OOO-32·~-·9J74 
71 (1-382-8800 
708-359 .. 27,,0 
518 786-6591 
203<l77 -8282 
810-775-1007 
203··?04-0537 
51/~-7,!5-0J10 

!'-,-16-46o-0911 
SACO Controls Inc., Montreal,Qc., CANADA H4S 1 V9 

t Shogyo International Corp., Gl"eA,1 Ned~, NY 11021 

Lamp Drivers-2460 
i Dat~1 Display Products, if] Seg1mdo, CA 9(12.1,5 .. 4630, 213-640-0iiA?:;eOO-421-6815 

.... .......... ~""1-142 .. ·H44 
lndusttiai Devtices, !nc .. Hacxens~ck, ~J (rUjO~, 201 .. 4f)~H1~flfi P,""11£5 
Automation Disp!avs Inc., Eau Claire. \IV! 541'03 i'1:5-e:'1tHi59S 
lEE (Industria! EI~~c1ronic Enf}lllcers), Vr,J] NHiS, GA :; I t.1()F.i fl i :FlI37-03') 
KMC Svsiems. Inc, Mldland P}:., NJ 0/432. 201-4(P-0007 

t M< ... rconi Circuit Technology el'l p" faf!TdngdaIE, I\I'{ , "::, i ()·~':.:.-J~~~:e 

SACO Con1r0ls Inc., MOlltrr:l-ClI,Qc., CANADA H4S 1\/9 S·IL!-7t.!5·-i)3111 
SGS-THOMSO~~ Microelectronics, Inc., Carrollton, TX 15006 214-466-6000 

§tSilicon General, Garden Grove, CII 92641 714-898-8121 
Struthers-Dunn, Inc. and Hi-G Co, Inc .. Pitman, NJ 08071·0901 609-589-7500 

§tTeledyne Crystalonics, Teledyne Industries, Inc., Cambridge, MA 02'140 
617-491-1070 

l.amp Holders - See Sockets, Lamp 8, Lamp Assemblies (VOl. E.) 

Lamps, Arc-2460 
§ Bulbtronics. tnc., farmingdale, NY '1'1735 S 16-~49-22i·.2;·1-300-fj54-R5J:!2 
§Christie Electric Corp., Gardena, CA 90248 213-715-'1.102 
§Control Laser Corp., Orlando, FL 32809 t:! 07-<': 38-2500 

Ealing Electro-Optics. Holliston, MA 01746. 503-429-8370;1-800-343-4912 
EG&G, Inc., E!ectro-Optics Div., Salem. MA 01970, 508-745-3200 

§ Gales. Geo. W .. & Co., Inc., Fr;,nklin Sq., NY 11010 . 516-:J52-2904 
Gilw.s,y Technical Larr;p, Woburn. MA O'l801 617-8:35-444:> 

§ Hanovia. Cam'ad, Newark, NJ 07105 . 201 +589-4300 
lLC Techn.)logy, Inc .. Sunnvvale, CA 940B9 408-"./'45-7900 
Imaging g Sensing Technology Corp., Horser.earis, NY 14845 . 6n? ,796<~372 

§i'lamp Technology, Inc .. Bohernfa, NY 1,716 5j6-567-1800 
§ lumex Opto/Components. Inc., Palatine, IL fi0067 .. GD55 "/08-359-2"190 

Oriel Corp., Stratford. CT 06497-0872 203+377-82::12 
§ Sylvania Ugllting DiVision-U.S .. SylvufliEl Ughtll10 C!~nter, uc:mv<31"s, MA G i 9;;3 

1-800-544-4828 
uvp, inc., SRn Gabriel, CA 91778 . 
Voliarc Technologies, inc., Fairfield, CT 06430 
Xenon Corp., Woburn. MA 01801 

Lamps, Deutel1ium-2460 
§ Bulbtronics, Inc., Farmingdale, NY 11735 

Ealing Electro-Optics, Holliston, MA 01746 . 
§ Gates, Geo. w., & Co., Inc., Franklin Sq., NY 11 01 0 . 

818-285+3123 
~03-25,,-2o:JJ 

617· 93f.;· 3594 

5 I 6-?49-2~72;1-800-654-8542 
508-429-8370;1 -800-343-4912 

516-352-2904 
Hamamatsu Photonics K.K., Hamamatsu City. Stliz'.Joka Pret, JAPAN 
Imaging & Sensing Technology Corp .. Horseheads, NY 14845 

0534-52-214 i 
607-796-3372 
203-377-&282 Oriel Corp., Stral1ord, CT 06497-0872 

Lamps, Edge lighting. Panei-246(l 
Altair Exchange Corporalion, Northridge. CA 91324,818-70'1-6977;800-824-5620 

........ , ............... , .... , ..... , ...................... , , ... " 8-1034 
.§t JKL Components Corporation, Pacoima, CA 91331 .. 2376, 818-895-0019 

8-1169 
Lamptronix Co., Ltd., Crystal Lake, It 60014-4443, 815-455-0400 .,.... 13'1173 

§ Bulbtronics, Inc., Farmingdale, NY 11735 516-249-2272;1-800-054-8542 
EG&G, Inc., Electro-Optics Div., Salem, MA 01970 . 

t Gilway Technical Lamp, Woburn, MA 01801 
§tGlar-Ban, A Mark IV Company. Tonawanda, NY 14150 .. 

Hewlett-Packard Co., Cupertino, CA 95014 . 
t Hoffman Engineering Corp., Stamford, CT 06902 .' 
§Lamp Technology, Inc., Bohemia. NY 11716 

Leecraft Mfg., Long Island City, NY 11101 .. 
LiUelfuse, Inc., Des Plaines, IL 60016 , .. 

§Micro Lamps, Inc., Batavia. IL 60510-'1420 

508-745-3200 
617-935-4442 
7 I 6-694-5076 
800-752-0900 
203·325-3933 
516-567-1800 
718-392-8800 

708-824-1188;708-824-0400 
708-879-0900 

§Pacific Induslrial Components Corp .. Northridge, CA 91324 818-775-1007 
203-294-0537 
707-792-0333 
516-466-0911 

Penn Keystone Corp., Wallingford, CT 06492 ..... . 
PreciSion Lamp, Inc., Cotati, CA 94931 

t Shogyo International Corp., Great Neck, NY 11 021 . 
Sorenson lighted Controls, Hartford, CT 06114 . 203-527-3092;1-800-243-0240 

E~M 1991 §-Product sold through distributors f-Product meets MIL specs cp-Rentals #-Value Added Reseller 



Lamps, Edge Ughting, Panel-2460 (Cont'd) 
t Spectra Lux Corp., Kirkland, WA 98034 ................................. 206-747-0560 

Wamco, Inc., Fountain Valley, CA 92708 ................... , ............ 714-545-5560 

Lamps, Electroluminescent-2460 
Endicott Research Group, Endicott, NY 13760, 607-754-9187 •••••. .•.•. 0 0 1741 
Lucas Duralilh Corporation, Millville, NJ 08332, 609-825-6900 ••••••.•.• a.1822 
Rundel Products, Allied Controls Incorporated, Waterbury, CT 06705, 

203-757-4200 ....................................................... a.1768 
AND, William J. Purdy Co, Burlingame, CA 94010 ....................... 415-347-9916 
BKL King of Prussia, PA 19406 ......................................... 215-277-2910 
DOW SWITCH, Wilmington,MA 01887 ......................... "' ....... 617-935-6395 

f Durel Corporation, Affiliate of 3M & Rogers Corp., Tempe, AZ. 85282 .... 602-731-6200 
E-L Products Corp, Sub.of Astronics Co., E Aurora, NY 14052 .......... 716-655-0800 

# Engineered Assembli~s & Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 
800-447-5639 

F-P Electronics, Mississauga, Ont, CANADA L4W 2Pl ............. 416-624-3020 
GM Nameplate, Inc., Seattle, WA 98119 .. . . . . . . . . . .. . . 206-284-2200 

t Hoffman Engineering Corp., Stamford, CT 06902 .... . . . 203-325-8933 
Intaq Key Panels, GM Nameplate, Inc., Seattle, WA 98119......... 206-284-5475 
Lamptronix Co., Ltd., Crystal Lake, IL 60014-4443 ....... :......... 815-455-0400 

t LocTite Luminescent Sys., Inc., LocTrte Corp., Lebanon, NH 03766 603-446-3444 
Optrex/Satori, Torrance, CA 90503 ............................... 213-214-1791 
THHC/ Lamp Division, The Home & House Center, Inc., City of Ind., CA 91748 

. .. .. .. .. .. .. . .. .. .. .... .. .. .. .. .. .. .. .. .. .. .... 818-965-6088 
World Products Inc., Systems Devices Grp., Sonoma 95476 ............ 707-996-5201 

Lamps, Exciter, Photographic-2460 
Shokai Far East Ltd., Peekskill, NY 10566, 914-736-3500 .•.•.••.•.•.... a·1187 

§ Bulbtronics, Inc., Farmingdale, NY 11735 ..... 516-249-2272;1-800-654-8542 
tGilway Technical Lamp, Woburn, MA 01801 .. 617-935-4442 
§Lamp Technology, Inc., Bohemia, NY 11716 ... 516-567-1800 
§ North American Philips Lighting, Somerset NJ 08875 ............ 201-563-3000 
tShogyo International Corp., Great Neck, NY 11021 516-466-0911 
§ Sylvania Lighting Division-U.S., Sylvania Lighting Center, Danvers, MA 01923 

. . . . . 1-800-544-4828 
Xenon Corp., Woburn, MA 01801 ........................ . .. .. .. .. .. ... 617-938-3594 

Lamps, Flashtube-2460 
Shokai Far East Lid., Peekskill, NY 10566, 914-736-3500 .......•....•.• ao1187 
8ulbtronics, Inc., Farmingdale, NY 11735 ...... ,. 516-249-2272;1-80Q-654-8542 
EG&G, Inc., Electro-Optics Div., Salem, MA 01970 . . . . . 508-745-3200 

§Gates, Goo. W_ & Co., Inc., Franklin Sq., NY 11010 .. ' 516-352-2904 
ILC Technology, Inc., Sunnyvale, CA 94089 .......... 408-745-7900 

t Irrrtronics Industries, SI. Pelersburg, FL 33716 . . . . . . . 813-572-9010 
Japan Electronic Manufacturers Agency, Inc., Wilmette, IL 60091 708-251-3600 
Lamp Technology, Inc., Bohemia, NY 11716 ........ 516-567-1800 
Lite-On Inc., Milpitas, CA 95035 . . . . . . . . . . . . . . . . . 408-946-4873 

t Shogyo International Corp., Great Neck, NY 11021 . 516-466-0911 
§Siemens Components, Inc., Special Products Div., Iselin, NJ 08830 .. 201-321-3400 

Voltarc Technologies, Inc_ Fairfield, CT 08430 203-255-2633 
§Xenon Corp., Woburn, MA 01801 617-938-3594 

Lamps, Fluorescent-2460 
AHair Exchange Corporation, Northridge, CA 91324, 818-701-6977;800-824-5620 

•..••....•..........•.......•..•......•..• ,................. B0 1034,1036 
'Gilway Technical Lamp, Woburn, MA 01801, 617-935-4442 ..•..•.•..... B.1159 

§ JKL Components Corporation, Pacoima, CA 91331-2376,818-896-0019 ....•. 
Bo1169 

t Shogyo International Corp., Great Neck, NY 11021, 516-466-0911 ....... B.1186 
Shokoi Far East Ltd., Peekskill, NY 10566, 914-736-3500 ....•......•... B.l1S7 

§Bulbtronics, Inc., Farmingdale, NY 11735 516-249-2272;1-800-654-8542 
§ Contact Ea~ N. Andover, MA 01845 . 508-682-2000 

Copal (USA). Inc., Torrance, CA 90501 ... 213-618-0225 
Electra-Tec, Impert Industries, Inc., Otsego, MI49078 800-225-3532;616-694-2058 

t Fisher-Baker Corp., Fort Pierce, FLA 34957 ....... 407-466-0750 
§Gates, Goo. W., & Co., Inc., Franklin Sq, NY 11010 516-352-2904 

Leecrafl Mfg., Long Island City, NY 11101 ... 718-392-8800 
§t Luxo Lamp Corp., Port Chester, NY 10573 914-937-4433 

§ Mann, Henry, Inc., Huntingdon Valley, PA 19006 215-355-7200 
§ McGill Manufacturing Co., Inc., ValparaiSO, IN 46383 219-465-2200 
§ Micro Lamps, Inc., Batavia, IL 60510-1420 ........ 708-879-0900 

Pacific Industrial Components Corp., See Altair Exchange Corp. 
§ Pacific Industrial Components Corp., Northridge, CA 91324 818-775-1007 
§ Sylvania Lighting Division-U.S., Sylvania Lighting Center, Danvers, MA 01923 

1-800-544-4828 
§Techni-Tool, Plymouth Meeting, PA 19462 

Voltare Technologies, Inc., Fairfield, CT 06430 
Waldmann Lighting Co., Wheeling, IL 60090 ... 

Lamps, Glow - See Lamps, Neon (Vol. 8) 

Lamps, High IntenSity Discharge (HID)-2460 

215-825-4990 
203-255-2633 
708-520-1 060 

Shokoi Far East Ltd., Peekskill, NY 10566, 914-736-3500 ....•.•........ B.1187 
§ Sylvania Lighting Division-U.S., Sylvania Lighting Center, Danvers, MA 01923 

1-800-544,4828 
§ Xenon Corp., Woburn, MA 01801 

Lamps, Ho"ow Cathode-2460 
§ Bulbtronics, Inc .. Farmingdale, NY 11735 ............ . 
§ Gates, Goo. w., & Co., Inc., Franklin Sq., NY 11010 

617-938-3594 

516-249-2272;1-800-654-8542 
516-352-2904 

Hamamatsu Photonics KK, Hamamatsu City, Shizuoka Pref, JAPAN 
t Imaging & Sensing Technology Corp., Horseheads, NY 14845 

0534-52-2141 
607-796-3372 

Lamps, Incandescent-2460 
AHair Exchange Corporation, Northridge, CA 91324,818-701-6977-;800-824-5620 

................................................................. B·l034 
Arcolectric Corp., Canoga Park, CA 91304,818-700-1933 .•.•.•.•...•.. B.1141 

PRODUCT INDEX & DIRECTORY 

t Gilway Technical Lamp, Woburn, MA 01801,617-935-4442 ••• ,.... a 0 1160-1162 
§ Glolite Sales Ltd/Glowlite Div., Pauls Valley, OK 73075, 

405-238-5541;800-854-3662 ...... , ........ , ...................... , B.II54 
§ lEE Jlndustrial Electronic Engineers), Van Nuys, CA 91405, 818-787-0311 

,.,., •• , ....... , •••• ,., •• , ............... , .................. , •• ,. B·l088 
§ Industrial Devices, Inc., Hackensack, NJ 07601, 201-489-8989 .•• ,. B'1166-1167 

§t JKL Components Corporation, Pacoima, CA 91331-2376,818-896-0019 ., .••. 
Bo1169 

Lamplroni. Co., Ltd., Crystal Lake, IL 60014-4443, 815-455-0400 .•••••. Bo ll73 
t Ledtronics, Inc., Torrance, CA 90505, 213-549-9995 .• , •.•• , •.•.•. ,.,.. B.I174 

§t Oshino Lamps Limited, Shinagawa-Ku, Tokyo, JAPAN, 03-3471-8548 
....................... , .......................... , ......... a·1180-1181 

Oxley Inc., Branford, CT 06405,203-488-1033 .. ,., ............... B.1025,1179 
Rodale Technical Sales Inc., Islip, NY 11751, 516-~77-5454 •••••.•..•.•. Bo1182 
Rundel Products, Allied Controls Incorporated, Waterbury, CT 06705, 

203-757-4200·. , ............ "., ••• , ............ , ............ ,. ... Bo 1768 
tShogyo International Corp., Great Neck, NY 11021, 516-466-0911 .•.•..• B'1186 

Shokai Far East LId" 'Peekskill, NY 10566, 914-736-3500 .•..•.•.•..•... B.1187 
§Sloan Co., Sun Valley, CA 91353-0367, 213-875-1123 .•..•..• SoI188,1190-1195 

§t Sylvania Miniature Lighting, GTE Corporation, Hillsboro, NH 03244, 603-454-5533 
.. .. ... .•.•... ..••.. .......... ................... ..•.•. .••.. S'1202-1207 

Visual CommUnications CO" Inc" San Diego, CA 92126, 619-549-6900 
•.•. , ...................... ,.,...... .•.•..•.•..•.•.•.•. .. .•. a·1208-1209 

Applied Components, AC Interface, Rancho Santa Margarita, CA 92666 
............. 714-858-9488 

Augat Alcoswitch, Augat Inc., N. Andover, MA 01845 .................... 508-685-4371 
§ Bulbtronics, Inc., Farmingdale, NY 11735 . 516-249-2272;1-800-654-8542 
§ Communication Devices, Inc., Scarborough, Ont, CAN Ml B3R6 416-292-4463 
§ Contact Eas~ N. Andover, MA 01845 .. . .. .. .. .. .. .. .. .. .... 508-682-2000 
§ Dialight Corporation, Manasquan, NJ 08736 ....................... .. 908-223-9400 
§ Eaton Corp.iCutier-Hamme, Prods, Aerospace & Commercial Controls Div., Milwaukee, 

WI 53216 414-449-7487 
§t Electronics Research Associates Inc., Winsted, CT 06098 203-379-2731 

§ Gates, Geo. w., & Co., Inc., Franklin Sq., NY 11010 ....... 516-352-2904 
Genisco Electronics Corporation, San Diego, CA 92173.. 619-661-5100 

§tGlar-Ban, A Mark IV Company, Tonawanda, NY 14150. 716-694-5076 
§ IDEC Corporation, Sunnyvale, CA 94089-2211 408-747-0550 
§ Inter-Market, Glenview, IL 60025 708-729-5330 
§ Jensen Tools, Inc., Axia, Inc., Phoenix, AZ. 85044 . 602-968-6241 

Lamb Industries, Inc., Portland, OR 97225 . 503-297-8878;800-824-9374 
§Ledco, Wilbrecht Elctrns., SI. Paul, MN 55107 .. 612-222-2791 

Leecraft Mfg., Long Island C~y, NY 11101 718-392-8800 
§Littelfuse, Inc., Des Plaines, IL 60016 ........ 708-824-1188;708-824-0400 

§t Lumex Opto/Components, Inc., Palatine, IL 60067-6955 708-359-2790 
t Lumitron. Summi~ NJ 07902-0267 ........ 201-273-8998 

§t Luxo Lamp Corp., Port Chester, NY 10573 .. 914-937-4433 
§ Mann, Henry, Inc., Huntingdon Valley, PA 19006 215-355-7200 
§ McGill Manufacturing Co., Inc, ValparaiSO, IN 46383 219-465-2200 

Micro Lamps, Inc., Batavia, IL 60510-1420 708-879-0900 
Micro Switch, A Honeywell Div., Freeport, IL 61032. 815-235-6600 
Minelco Inc. - A Talley Ind., Thomaston, CT 06787-0459 203-283-8261 

§ Mouser Electronics, Mansfield, TX 76063 800-346-6873 
§Pacific Industrial Components Corp., Northridge, CA 91324 818-775-1007 

§t Precision lamp, Inc., Cotati, CA 94931 707-792-0333 
t RDI Elctrns., Inc., New Rochelle, NY 10801 ... 914-632-7274 
§ Relay Specialties, Oakland, NJ 07436 . . . 201-337-1000 

SACO Controls Inc., Montreal,Qc., CANADA H4S W9 ...... 514-745-0310 
§ Schwier, Inc., Petaluma, CA 94952 707-778-6311 

§t Shelly Associates, Inc., Tustin, CA 92680 714-669-9650 
Sorenson Lighted Controls, Hartford, CT 06114 . 203-527-3092;1-800-243-0240 

t#Spectrum Devices, Sugar Land, TX 77478-2420 713-242-6417 
§ Sylvania Lighting Division-U.S., Sylvania Lighting Center, Danvers, MA 01923 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-800-544-4828 
§Techni-Tool, Plymouth Meeting, PA 19462 . .. .. 215-825-4990 

THHC/ Lamp Division, The Home & House Center, Inc., City of Ind, CA 91748 
.. .. .. .. .. .. .. .. .. .. . .. .. . .. .. .. .. .. .. .. . 818-965-6088 

§t Wamco, Inc., Fountain Valley, CA 92708 .............................. 714-545-5560 
Weleh Allyn, Inc., Data Collection Div., Skaneateles Falls, NY 13153-0187 

315-685-8945 
Wilbrecht Electronics, SI. Paul, MN 55107. 612-222-2791 

Lamps, Indicator - See Lamps, Miniature & Subminiature (Vol. 8) 

Lamps, Infrared-2460 
§ Lite-On Inc., Milpitas, CA 95035, 408-946-4873 ..•.•....•.•..••.•••••.. B0 1092 
t Oxley Inc., Branford, CT 06405,203-488-1033 , ..•.•....•.• , .•.•.• e·l025,1179 

Shoka; Far East Ltd., Peekskill, NY 10566, 914-736-3500 •.....••.•.••.. Bo1187 
§A E G Corporation, Somerville, NJ 08876-1269 .............. 908-231-8491 
§Bulbtronics, Inc., Farmingdale, NY 11735 ... 516-249-2272;1-800-654-8542 

§tCasso·Solar, Pomona, NY 10970 . 914-354-2500 
§ Contact Eas~ N. Andover, MA 01645 . . . . . . . . . . . . . .. 508-682-2000 

EalingElectro-Optics, Holliston, MA 01746 508-429-8370;1-800-343-4912 
EG&G, Inc., Electro-Optics Div., Salem, MA 01970 . 508-745-3200 
ElectroPhysics Corp., Nutley, NJ 07110 201-667-0170 
E-L Products Corp., SUb.of Astronics Co., E. Aurora, NY 14052 . 716-655-0800 
Eraser Co., Syracuse, NY 13221 315-454-3237 

§ Gates, Goo. W., & Co., Inc., Franklin Sq, NY 11010 .................. 516-352-2904 
Gilway Technical Lamp, Woburn, MA 01801 .................. 617-935-4442 

§tGlar-Ban, A Mark IV Company, Tonawanda, NY 14150......... 716-694-5076 
§ Hanovia, Canrad, Newark, NJ 07105 ......... 201-589-4300 

ILC Technology, Inc., Sunnyvale, CA 94089 .. 408-745-7900 
§Lamp Technology, Inc., Bohemia, NY 11716 . 516-567-1800 
t Ledtronics, Inc., Torrance, CA 90505 . 213-549-9995 
§ Lumex Opta/Components, Inc., Palatine, IL 60067-6955 708-359-2790 
§ NEC Electronics, Inc., Mountain View, CA 94039 . 415-960-6000 
§ North American Philips Lighting, Somerset NJ 08875 .. 201-563-3000 

§-Product sold through distributors t-Product meets MIL specs <l>-Rentals #-Value Added Reseller EEM 1991 
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§ NTE Electronics, Inc" Bloomfield, NJ 07003 201-748-b089 
t OAL Associates, Inc., Escondido, CA 92033 , 619-743-1143 

§tOptek Technology Inc" Carrollton, TX 75006, 214-323-2200 
§ Opto Teclmology, Inc" Wheeling, IL 60090 , 708-531,4277 

Scanning Devices, Inc., Waltham, M/\ 02'154 617-891-8991 
Silicon Sensors, Dodgeville, WI 53533 , 608-935-2707 

t#Spectrum Devices, SU9ar Land, TX 77478-2420 . 713-242-6417 
Swan Associates, New Haven, CT 06534 . 203-381-3917 

§ Sylvania Ligh1ing Division-US., Sylvania lightIng Center, Danvers, MA 01923 
1-800-544-4828 

§ Three-Five Sy!;;., Inc .. F-hoenix, AZ 85!)44 . 002-496-0035 

lamps, KrllPtol1-:2460 
JKl Components Corporation, Pacoima, CA f~1::K'5'1-2315, Sil1-896-0Q·t9 ..... . 

B-1169 
Lamptronix. Co., Ltd., Crystal Lake, IL 60014-4443, 615-455-0400 ....... 8-1173 
Shokai Far East Ltd" Peekskill, lilY 10556, 9'14-736-3500 " " , ,., , , .,' B-1187 

§ Bulblronics, Inc" Farmingdale, NY 1'1735 .516-249-2272;1-800-654-8542 
Gilway Tndlnical Lamp, Woburn, MA 01801 61T 935··tl-142 
IL.C Technology, Inc., Sunnyvale, CA 94mJ9 . 408-745-7900 
Japan EI€:c1r.:Jllic Manuincturors Agency, Inc., \tViln 18tle, iL GOOg I 708-251-3600 

§t Precision Larnp, Inc., Cotati, CA 94981 707-792-0333 
§Syivania. Lighting Division-U.S., Sylvanic.. Lighting Cen1er, Danvers, MA 01923 

l,800-544-482/J 
THHC/ Lamp Division, The Horne 8. House earlier, Inc., City oI ~nd., CA 01748 

818-965--6088 
§ Xenon Corp" Woburn, MA 01801 617-938-3594 

Lamps, LED 8. LCD - See Diod8s, Light Emitting (Vol. B), Diodes, 
Liquid Crystal (Vol. 8) 

Lamlls, Magnifying, Inspection-41'1l!) - See !fol. D 

lamps, MercufY VllIpof-2<ll60 
Sl10kaj F~r Eas'{ ltd., Peekskill, NV 1056(;, S'14-1:J6-351}fj 8"1-h37 

§ American Ultraviolet. llilurray Hill. NJ 0791'4 . 908-665-221·j 
Aristo Grid Lamp Prods., FIGs/yn, NY j 1 ~;~16 . 516-484-6141 

§ Bulbtronics, [nc., Farmingdale, NY 11735 ::, 16-249-2272:1-800-654-8542 
~ Carlon, A Div. o·i Lamson 8. SeSSions, C:cvdG.n\1 ON 44 ·1 t2~~ 2·i 6-8J1-40tJO 

E.aling Electro-Optics, Holliston, fVlA 01746 508-429··8370: i -800-343-4912 
§Gates, Geo. w., & Co" Inc., Franklin Sq. NY 11010, 516-352-290", 

Hamarnalsu Photonics KK., HamamatsLi City, Shizuo!<a Pref, JAPAN 0534-52-2141 
§ Hanovia, Canrad, Newark, N,I 07105 201-589-4300 

ILC Technology, Inc" Sunnyvale, CA 94089 408-745-7900 
§Lamp Technology, Inc" Bohemia, NY 11715 516-567-1800 
§ North American Philips lighting, Somerset NJ 08875 201-563-3000 

Pacific Industrial Components Corp .. See Altair Exchange Corp. 
t Shogyo Inlernational Corp" Great Necl, NY 1 '1021 , 516-466-0911 

§t Spectronics Corp" Westbury, NY 11590 516-333-484011 '800-274-8888 
§ Sylvania Lighting Di'/ision-U.S., Sylvania Ugh!in9 Center, Danvers, fvlA 01923 

UVP, Inc" San Gabriel, CA 91778 ' 
Voltarc Technologies, Inc" Fairfield, CT 00430 

§Xenon Corp., Woburn, MA 01801 

Lamps, Nanopu!se-2400 
Xencn Corp., Woburn, MA 01801 

lamps, Neor,-2400 

1-800-544-4828 
818-285-3123 
203-255-2633 
617-938·3594 

617 -93B-3594 

Allair EKcnange Corp"r~li"n, iJorth'iDq8, ct!, 91:.:24, ~18-'"01-€~7?';@OO-32.q-5620 
, ". ' "" , '" ". '" " " . , '"'' , , " '''''''''''''' '''''".,'''',' S·1Q34 

§ Arcolectric Corp., Canoga Park, CA 91,lM, B1S·700-iS33 , .. ,.".".'.. 8.1141 
t Dala Display Producls, EI Segundo, CA 90245-4630, 213-640-0442;800-421-5815 

"""'"''",,.,,''' "" """" ____ "".""", .. ,,, ""', 5·1142-1144 
tGi'way Technical iLamp, Woburn, MIlt C-1801, 51"!~935~444:l .... B0 1159 

Glqiite Sales Ltd/Glowlite Div., [J~H .. ds ·'h:;iiey, OK "rJCl75, 
405-23S-55~1;800-654-36S2 .,.,",.,.,.,",.""',.,' " 8·1154 

§Industrial Devices, i"e" Hackensack, NJ 07601, 20'1-489-8989 "'" 13.1166-1167 
§t JKL Componel1!s Corporation, PaCOima, CA !/1331-2376, 818-896-0019 ,., .. , 

B·1169 
t Lamptroni. Co" Ltd., Crystal Lake, IL 60014-4443,815-455-0400 _,., .. , Bol173 
tShogyo International Corp" Greal iIIeek, lilY 11021,516-466-0911 ""'" 801186 

Shakai Far East Ltd" Peekskill, NY 10566, 914-736-3500 """"',"',' 8 0 1187 
§ Sloan Co" Sun 'II~lIey, Cill 9i353-03~7, 213-875-1123 '" 8 0 '1188,1192-1'193,1195 
§ Sylvania Miniatur" lighting, GTE Corporation, Hillsboro, NH 03244, 603-464-5533 

" , .. ,,' , ", .. " ' " ... " "_.,, ' .... " , , ",,' , , __ '" ". '"'' , .. '" 8·1203 
§ Augat Alcoswitch, Augat Inc., N, Andover, MA 01845 , , , , , 508-685-4371 
§ Bulbtronics, Inc., Farmingdale, NY 11735 ,""""', 516-249-2272;1-800-654-8542 
§Communication Devices, Inc" Scarborough, ant, CAN M1B3R6 , 416-292-4463 
§ Dialight Corporalion, Manasquan, NJ 08736 908-223-9400 
§ Eaton CorpJCutier-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 

WI 53216 ,. 414-449-7487 
§Electro-Mech Components, Inc" South EI Monte, CA 91733-3689 " 818-442--7180 
§ Gates, Geo, W, & Co" Inc" Franklin Sq, NY 11010 ' 516-352-2904 
tGBC, inc., Lamp Division, Ocean, NJ 07712, 908-774-8502 

Genisco Electronics Corporation, San Diego, CA 92173, 619-661-5100 
§tGenisco Technology Corp" La Mirada, CA 90638 ' 714-523-7001 
t Imtronics Industries, SI. Petersburg, Fl 33716 ' 813-572-9010 
§ Inter-Market, Glenview, IL 60025 708-729-5330 

Inlernational Microelectronics, Arlington, TX 76003 "" 817-561-2244 
§tLampTechnology, inc" Bohemia, NY 11716 516-567-1800 

§Ledco, Wilbrecht Elctrns" St Paul, MN 55107 ,,' 612-222-2791 
tLedtronics, Inc" Torrance, CA 90505" 213-549-9995 

Leecraft Mfg., long Island City, NY 11101 ,," 718-392-8800 
§ Littelluse, Inc" Des Plaines, IL 60016 " " 708-824-1188;708-824-0400 
§ Lumex Oplo/Components, Inc" Palatine, IL 60067-6955 708-359-2790 

Micro Lamps, inc" Batavia, IL 60510-1420 708-879-0900 

Mouser Electronics. Mansfield, TX 76063 ....... . 
§ Oshino Lamps Limited, Shinagawa-Ku, Tokyo, JAPAN 

PreciSIon Lamp, Inc .• Colati, CA 94931 
t flDt Elctrns" Inc, New Rochelle, NY 10801 
§ Relay Specialties, Oakla.nd, NJ 07436 
§ Schurter. Inc., Petaluma, CA 94952 

§t Silelly Associates. Inc., Tustin, CA 92680 
§ Sorenson Lighted Controls, Hartford. CT 0611 £1 . 

t# Spectrum Devices, Sugar Land, TX 77478-2420 
UVP, Inc" San Gabriel, CA 91778 
\I'altare Technolugies. 111(;., Fairfiold, CT 06430 
Warnco, Inc., Fountain Valley, CA 92708 
Wilbrecht Electronics, 81. Paul, MN 55107 . 

lamps, Oil Tight-2400 

800-346-6873 
03-3471-8548 
707-792-0333 
914-632-'/214 
201-337-1000 
707-778-6311 
714-669-9850 

203-527-3092,1-800-243-0240 
713-242-6417 
818-285-3123 
203-255-2633 
714-545-5560 
612-222-2791 

§-t Data Display Produc'Is, EI Segundo, CA 90245-4630, 213-640-0442;900-421-6815 
'" '" ""'" __ ,,""",, ____ , Bo1142-1144 

§ Dialight Corporation, Manasquan, NJ 08736 ". 908-223-9400 
It edlronics, Inc., TonaI'K;e. CA 9050S 213-549-9995 

Precision Electro-Optics, Inc., Chatham. NJ 07928 2.01-635-88·1 i 
§ Reia'i Specialties, O(jkland, NJ 074:36 201-337-1000 

t#Spectrurn Devices Sugar Land, TX 77478-2420 7·13-242-64·17 
§ Square D Co" Palatine, IL 60067 /'08-397-2600 

lamps, Pmss-to-Test-2460 
§t Data Display Products, EI Segundo, CA 90245-4630,2'13-640-0442;800-421-6815 

""'" __ ",""'''''''''' __ " __ """"""'" ____ ., ,,,",' Bo'1142-1144 
Genisco Electronics CorporaUon, San Diego, CA 92173 619-66·1-5100 

§t Glar-Ban, A Mark IV Company, Tonawanda, NY 14150. 716-694-5076 
§ i'lelay Specialties, Oakland, NJ 07436 201-337-1000 
§ Square D Co" Pala!ine, IL 60067 , 708-397-2600 

Lamps, ProjecUrm-2461l 
-j lamptronix Co., Ltd., Crystal Lake, lL 60014-4443, 815-455-0400 ...... " 8 Q 1173 

Shakai Fa' East Lid" Peekskill, NY 10566, 9-'4-'!36-.1500 . '. " , " " f.lo1187 
§ BLJlbtronics, Inc .. Farmingdale, i~JV 11735 516-24':1-2272;1-800-654-8542 
§ Christie Electric: Corp., Gardena, CA 90248 .. 2·/3-715-1402 

EaliflQ Electro-OptiCS. Holliston, MA 0174G . 508-429-13370: j··80U-340-4912 
~1 Ercooa, Patchoque. i\IY "i ·177~ . 516-"158-0700 
§GG1ies, Geo. W., & Co., Inc., Fmoklin Sq., i\l"/ 11010 . 516-352-2904 
§Genisco Technology Corp" La Mirada, CA 90638 " 714-523-7001 

Gilway Technical Lamp, Wobum, MA 01801 617-935-4442 
§ Hanovia, Canmd, Np.wark, NoJ 07105 . .201-.589-4300 

§t ILC Technology, Inc" Sunnyvale, CA 940S9 408-745-7900 
Lamb Industries, Inc., Portland, OR 97225 . 503-297-8878;800-824-9374 

§Lamp Technology, Inc" Bohemia, NY 11716 516-567-1800 
§ Nortt1 Americali Philips Lighting, Somerset, NJ 08875 201-563-3000 

§t Precision Lamp, inc., Cotati, CA S4931 707-792-0333 
§ Shelly Associates, Inc" Tustin, CA 92680 , , , , , , , , , . , , , , , , 114-669-9850 
t Shogyo Internationa! Corp" Great Neck, NY 11021 , 516-466-0911 
§ Sylvania Lighting Division-U.S., Sylvania Lighting Center, Danvers, MA 01923 

1-800-544-4828 

lamps, Solid State --- See Diodes, light Emitting (Vol, B), Diodes, Liquid 
Crystal (Vol, B) 

lamps, Strooosr;opic Soo.m~e-:.!460 
Rodaie Technical S2Iies Inc., Islip, NV HiS·i, [iH)-2-l7-5~·54 ............ 8(:>1182 
Alpha-M Corp" Dallas, TX 75:22Y. ;"i4-406-042". 

§ Bu!b1runics, Inc., Fann~ngdale, NY .J ·;735- 516-249-2272;1-800-654-8542 
EGSG, Inc., Electro-Optics Div" Salem. MA 0'1970 508-745-3200 

§ Stoelting Co" Wooo Da!e, !l 60191 708-860-9700 
Xenon Corp., WobLlrn, MA 01801 617-938-3594 

Lamps" Tritium (Hydrogen 3) Powered-2460 
t IIIf'iD inc" Subsidiary 01 Mark IV inas" Inc., Grand IsloRd, IliV 14072, 716-773--7634 

, " , . , , , _ , " , , " " ' , " , _ , " , , , " . , " , , " , " , " " " , , , " , '" Do223!l 

lamps, Tungsten Haiogen-2460 
Altair Exchange Corporation, Northridge, CI'I 91324, 818-701--6977;800-824-5620 

, , , " ' " _ . , " " " " . " " " " _ " ... , , " . , . " " " " " " . " . " ... ,,' B·1034 
t Gilway Technical Lamp, Woburn, 1'11.<101801, 617-935-4442 ,. ,_, , ,. 6·'162-1163 
§ JKl Components Corporation, Pacoima, CA 91331-2376, 81B-896--u019 .. ,," 

Bo 1169 
Lamplronix Co" lid., Cryslallake, iL 00014-4443, 815-455-0400 .•• ,',. a'1173 
Shakai Far East Ud., Peekskill, NY 10566, 914-736-3500, .. ,,, •.•.•• ,.,' B.1187 

§t Sylvania Miniature Ughting, GTE Corporatio", Hillsboro, NH 03244, 603-464-5533 
, , , "" , . , .. , '" , , ... , . , .. " " .. " .. _ ........... , ..... " " '" "" 601202 

American U~raviolet, Murra,! Hill, NJ 07974 908-665--2211 
AND, William J, Purdy Co" Burlingame, CA 94010 ' 415-347-9916 

§ 13ulbtronics, Inc" Farmingdale, NY 11735 516-249-2272;1-800-654-8542 
§ Communication Devices, Inc" Scarborough, ant, CAN M1 B3R6 '" , , , , " 416-292-4463 

Ealing Electro-OptiCS, Holliston, MA 01746, 508-429-8370;1-800-343-4912 
EG&G Garnma Scientific, Div, of EG&G Inc" San Diego, CA 92123 ' 619-279-8034 

§Gates, Geo. W" & Co" Inc" Franklin Sq" NY 11010 516-352-2904 
Japan Electronic Manufacturers Agency, Inc" Wilmette, IL 60091 " 708-251-3600 

§tLamp Technology, Inc" Bohemia, NY 11716 5'16-567-1800 
Leecra~ Mfg" Long Island City, NY 11101 718-392-8800 

§Micro Lamps, Inc., Batavia, IL 60510-1420 708-S79-0900 
§ North American Philips Lighting Somerset, NJ 08875 '" 201-563-3000 

Oriel Corp" Stratford, CT 06497-0872 , , " 203-377-8282 
§Pacific Industrial Components Corp" Northridge, CA 91324 818-775-1007 

§t Precision Lamp, Inc., Cotati, CA 94931 '" 707-792-0333 
§Shelly Associates, Inc., Tustin, CA 92680 714-669-9850 
tShogyo tnternational Corp" Great Neck, lilY 11021 "'" 516-466-0911 
§ Sylvania Lighting Division-U.S" Sylvania lighting Center, Danvers MA 01923 

",""'''''''''''''''''''''' ____ , 1-800-544-4828 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs 4>-Rentals #-Value Added Reseller 



lamps, Tungsten Halogen-2460(Cont'd) 

Waldmann lighting Co., Wheeling, IL 60090 ".......................... 708-520-1060 
Welch Allyn, Inc., Data Collection Div., Skaneateles Falls, NY 13153-0187 

. . . .. . . . .. . . . . . . . . .. . .. . .. . .. . . .. . . . . .. . . . .. . .. .. . . . . . . . . . .. .. . . .. . .. .. 315-685-8945 

lamps, Ultraviolet-2460 
t JKL Components Corporation, Pacoima, CA 91331-2376, 818-896-0019 .••••• 

B'II69 
ShOkai Far East ltd., Peekskill, NY 10566, 914-736-3500 .•.••••••••••.• B'1187 

§American URraviole!, Murray Hill, NJ 07974 ............................. 908-665-2211 
Aristo Grid Lamp Prods., Roslyn, NY 11576 ............................. 516-484-6141 

§ Bulbtronics, Inc:, Farmingdale, NY 11735 .......... _ .. . 516-249-2272;1-800-654-8542 
t Clean Room Prods, Ronkonkoma NY 11779-6528 ..................... 515-588-7000 
§ Contact East, N. Andover, MA.01845 .. .. .. .. .. .. .. .. . .. .. . .. .. . .. .. .. ... 508-682-2000 
§Divelbiss Corp_ Fredericktown, OH 43019 .............. _ ............... 614-694-9015 

Ealing Electro-Optics, Holliston, MA 01746 .... _ ........ 506-429-8370;1-800-343-4912 
EG&G, Inc., Electro-Optics Div., Salem, MA 01970.............. 508-745-3200 

§Gates, Geo. W., & Co., Inc., Franklin Sq., NY 11010 ...................... 516-352-2904 
Gilway Technical Lamp, Woburn, MA 01801 ., ................. _ ........ 617-935-4442 
Hamamatsu Corporalion, Bridgewater, NJ 08807 ................... 201-231-0960 
Hamamatsu Photonics KK, Hamamatsu City, Shizuoka Pref, JAPAN . . .. 0534-52-2141 

§ Hanovia, Canrad, Newark, NJ 07105 .................................... 201-589-4300 
ILC Technology, Inc., Sunnyvale, CA 94069 ............................. 408-745-7900 
Imaging & Sensing Technology Corp_ Horseheads, NY 14845 .......... 607-796-3372 

§LampTechnology, Inc_ Bohemia, NY 11716 ............................ 516-567-1800 
§Luxo Lamp Corp_ Port Chester, NY 10573 .............................. 914-937-4433 

§t Spectronics Corp_ Westbury, NY 11590 . _ . . . . . . . . . . . .. 516-333-484011-800-274-8888 
§ Sylvania Lighting Division-U.S., Sylvania Lighting Center, Danvers, MA 01923 

.. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. . .. .. . .. .. .. . 1-800-544-4828 
§Techni-Tool, Plymouth Meeting, PA 19462 ............................. 215-825-4990 
§ UVP, Inc., San Gabriel, CA 91778 ............... .. .. _ .. .. .. .. . .. .. .. ... 818-285-3123 

VoRarc Technoiogies, Inc_ Fairfield, CT 06430 203-255-2633 
§ Xenon Corp., Woburn, MA 01801 _.............. ....................... 617-938-3594 

Lamps, Xenon-2460 
§t JKL Components Corporation, Pacoima, CA 91331-2316, 818-896-0019 

8 0 1169 
Shogyo'lnternational Corp., Greal Neck, NY 11021, 516-466-0911 ....... Bo1186 
Shokei Far East LId., PeekSkill, NY 10566, 914-736-3500 ••.•••.•.•...•• 801187 

§Bulbtronics, Inc., Farmingdale, NY 11735 .............. 516-249-2272;1-800-654-6542 
§ Christie Electric Corp., Gardena, CA 90248 .. .. . .. . .. .. .. . . . .. . .. .. .. .... 213-715-1402 

Ealing Electro-OptiCS, Holliston, MA· 01746 .. _ . . . . . . . . .. 506-429-8370; 1-800-343-4912 
EG&G, Inc., Electro-Optics Div., Salem, MA 01970 ....... _ . . 508-745-3200 

§ Gates, Geo_ W., & Co., Inc., Franklin Sq., NY 11010 . 516-352-2904 
Hamamatsu Photonics KK., Hamamatsu City, Shizuoka Pre!, JAPAN .... 0534-52-2141 

§Hanovia,.Canrad, Newark, NJ 07105 .................................... 201-589-4300 
ILC Technology, Inc., Sunnyvale, CA 94089 ....................•........ 408-745-7900 

t Imtronics Industries, SI. Petersburg, FL 33716 ..................... _ ..... 813-572-9010 
ISL Products Int'l, Ltd., Syosse~ NY 11791-6093 ........................ 516-937-3475 

§lamp Technology, Inc_ Bohemia, NY 11716 _............ 516-567-1800 
§ Lumex Opto/Components, Inc., Palatine, IL 60067-6955 ..... _ . .. . . . . . .. 708-359-2190 
§ North American Philips Lighting, Somerset NJ 08875 ...... . 201-563-3000 

Oriel Corp_ Stratford, CT 06497-0872 ................. _ ............. _.. 203-377-8282 
§Pacilic Industrial Components Corp., Northridge, CA 91324 ....... 816-775-1007 

§t Precision Lamp, Inc., Cotati, CA 94931 .............. 707-792-0333 
§ Sylvania Lighting Division-U.S., Sylvania Lighting Center, Danvers, MA 01923 

.......... _ .. .. .. .. .... . ......................... _ .. .. .. . .. .. .. .. ... 1-800-544-4828 
THHCI Lamp Division, The Home & House Center, Inc_ Cny of Ind, CA 91748 

...... __ .......... ........................ _............. 818-965-6088 
UVP, Inc., San Gabriel, CA 91778 ................ ............... 818-285-3123 
Xenon Corp., Woburn, MA 01801 ................ .... ........... 617-938-3594 

LANs - See Networks, Computer, local Area (Vol. D) 

laser Systems-4100 - See Vol. D 

laser Components 8. laser Accessories-3700 
Avtech Electrosyslems LId., Ottawa, Onlario, CANADA K2C 3H4, 613-226-5772 

............................................................... :. 0'1222 
t Oxley Inc., Branford, CT 06405,203-488-1033 .................... ..... 8-1335 

ACL Inc., Elk Grove, IL 60007 .......................... 708-981-9212;1-800-782-8420 
§ Aerotech, Inc., Pittsburgh, PA 15238 ............. _ .. .. .. . .. .. .. .. .. . . . .. 412-963-7470 
t Analog Modules, Inc., Longwood, FL 32750 . . ... . . . . . . . . . . . . . . . .. 407-339-4355 
t Andersen Laboratories, Bloomfield, CT 06002 .. . . . . . . . . . . . . . . . .. . . . . . . .. 203-286-9090 
§ Aromat Corp_ Matsushita Electrical Works Ltd_ New Providence, NJ 07974 

................. _ . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 908-464-3550 
§ Atomergic Chemetals Corp_ Farmingdale, NY 11735-1718 _........ 516-694-9000 

§t Aydin Corporation (West), San Jose, CA 95119-1371 ............ 408-629-1 fOO 
BT & 0 Technologies, Wilmington, DE 19803 ...... ............... 302-479-0300 
Burleigh Instruments, Fishers, NY 14453 . . . . . . . . 716-924-9355 
Chicago Laser Systems, Inc., Chicago, IL 60634 ...................... 312-282-2710 

t Cleveland Crystals, Euclid, OH 44117 ........... . .. .. .. .. .. .. .. ... 216-486-6100 
t Coherent General, Inc., Sturbridge, MA 01566 ........................... 508-347-2681 
t Coheren~ Inc., Palo Alto, CA 94303 ............. .. .............. ,...... 415-493-2111 

Computer Peripherals Inc_ Newbury Pk., CA 91320 ...... 805-499-5751;800-854-7600 
t Control Laser Corp., Orlando, FL 32809 ........ .. .. .. .. .. . .. .. .. . .. .. ... 407-438-2500 
t Diversilied Optical Products, Inc., Salem, NH 03079 ..................... 603-898-1880 
t D. o. Industries, Rochester, NY 14623 ........ _ .. _ .. .. .. .. .. .. .. .. .. .... 716-359-4000 

Ealing Electro-OpUcs, Holliston, MA 01746 508-429-8370;1-800-343-4912 
t EG&G, Inc., Electronics Components Div_ Salem, MA 01970 .......... _. 508-745-3200 

ElectroPhysics Corp., Nutley, NJ 07110 ................................. 201-667-0170 
Eltec Instruments Inc., Daytona Bch., FL 32120 ................. , ...... , 904-253-5328 

§ EXFO E.O. Engineering, Quebec City, Quebec, CANADA GIN 3Y2 . . . . .. 418-683-0211 
GTE Government Systems Corp_ Mountain View, CA 94039 ............ 415-966-2000 

§ Hewlet1-Packard Co., Cupertino, CA 95014 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 800-752-0900' 
Hyghes Aircraft Co., Industrial Products Division, Carlsbad, CA 92009 ... 619~931-3000 

tKLC/Karl Lambrecht Corp., Chicago, IL 60618 .............. ,........ 312-472-5442 
tKontes, Kimble Div. of Owens/ll., Vineland, NJ 06360.......... 600-223-7150 

PRODUCT INDEX & DIRECTORY 

§tLaser Concepts, Omega Organization Int~ Seattle, WA 98133 ........... 206-384-7881 
Lincoln Laser Co_ Phoenix, AZ 85004 .................................. 602-257-0407 

tMaxwell Laboratories, Inc., San Diego, CA'92123-1506 ................. 619-279-5100 
3M Photodyne Products, Dynatel Systerms Division, Camarillo, CA 93010 

.................................... , . .. .. . . . . .. . . . .. .. . 605-388-8378;800-426-8688 
tMeliesGrio~ Inc., Irvine,CA92714 ......................... : ............ 714-261-5600 
§ NEC Electronics, Inc, Mountain View, CA 94039 ........................ 415-960-6000 
Nol~ J. A. Co., Monroeville, PA 15146 ................................... 412-856-7566 
Oriel Corp., Stratford, CT 06497-0872 ................................... 203-377-8262 
Photon, Inc., Santa Clara, CA 95054-3432 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 406-492-9449 

t Power Technology, Inc., Little Rock, AR 72219-1117 .............. _ ..... 501-566-1995 
Precision Electro-Optics, Inc., Chatham, NJ 07928 ...................... 201-635-8811 
Quantronix, Smithtown, NY 11788 ................................. __ .. . 516-273-6900 
Raytheon Co_ Laser Products, Quincy, MA 02169 .. , .................... 617-479-5300 

§ RMF Products, Inc., Ejatavia, IL 60510 ................................... 708-879-0020 
§ Sharp Electronics Corp., Microelectronics Grp., Camas, WA 98706 ...... 206-834-2500 

Spectra-PhYSiCS Lasers Inc_ Mountain View, CA 94039-7013 ............ 415-961-2550; 
900-227-8054 

Spiricon, Inc., Logan, UT 84321 ......................................... 801-753-3729 
Staffall Inc., Cranston, RI 0291 0 ..... .. .. .. .. . . .. .. .. .. .. .. .. .. .. . . .. .. .. 401-461-5554 
Tektronix, Inc., Beaverton, OR 97077 ....................... __ ......... __ 80o-B35-9433 

t Union Carbide Chemicals & Plastics Company Inc., Industrial Chemicals Div_ Crystal, 
San Diego, CA 92123 ................................. __ ............ _ 619-279-4500 

U. S. Laser Corp., Wyckoff, NJ 07481 .............................. 201-848-9200 
Xenon Corp_ Wobum, MA 01801 ............. __ ........................ 617-938-3594 

Laser Diodes - See Diodes, Laser (Vol. A) 

Latches, Panels & Cabinets-2400 - See Vol. C 

LCDs - See Diodes, Liquid Crystal (Vol. 8) 

Lead Assemblies, High Voltage-Also See Connectors; Cable 
Assemblies & Harnesses-6000 - See Vol. C 

Lead Preparation Equipment, Surface Mount-4100 - See Vol. D 

Leads, Test & Adapters-2900 - See Vol. D 

LEOs - See Diodes, Light Emitting (LEOs) (Vol. 8) 

Light Emitting Diodes (LEOs), Surface/Mount-3700 
Data Display Products, EI Segundo, CA 90245-4630,213-640-0442;800-421-6815 

• ...•.•••• ••• ••.••..•. ..... ••• ............... ............... B·1142-1144 
Dialight Corporation, Manasquan, NJ 08736, 908-223-9400 ••••••.••...• 801150 
Gilway Technical Lamp, Woburn, MA 01801,617-935-4442 ••••.• •• Bo1156-1157 

§ Idea, Inc., Brea, CA 92621,213-691-4332 .•.•.•.•.••••••••.• 8'1086-1087,1164 
§Induslrial Devices, Inc., Hackensack, NJ 07601, 201-489-8989 ..••• B'1156-1167 

Ledtronics, Inc., Torrance, CA 90505, 213-549-9995 .••••••.••.•.• B'1022,1174 
§ Rohm Corporation, Rohm Electronics Division, Antioch, TN 31013, 615-641-2020 

................................................................. B·1183 
§ Sharp Electronics Corp., Microelectronics Grp., Camas, WA 98706, 206-834-2500 

.................................................................. B·1184 
Shoka; Far East Ltd., Peekskill, NY 10566,914-736-3500 •...••••...••.• B.1187 

§ Visual Communications Co., Inc., San Diego, CA 92126, 619-549-6900 
........................................................ :... B'1208-1209 

A E G Corporation, Telefunken Semiconductors Div _ Somerville. NJ 08876-1269 
........................... __ ............. __ ................. _ ......... 201-231-8300 

§Baknor Industries Inc., Mississauga, ONT_ CANADA L5L 1X1 416-828-2400 
BT & 0 Technologies, Wilmington, DE 19803 ........................... 302-479-0300 

§ C & K/Unimax, Inc., C &. K Componenls, Inc., Wallingford, CT 06492 .... 203-269-8701 
EG&G OptoelectroniCS, EG&G Canada Ltd., Vaudreuil, Quebec, CANADA J1V 8P7 

.. .. .. .. . . .. .. .. .. . . .. .. . .. . .. .. .. .. .. .. .. .. . . . 514-424-3300 
ELMA Electronic Inc., Fremont, CA 94538 ................. . .... .. . .. . ... 415-656-3400 

§ EPD Electronics, Inc., Gardena, CA 90247 ...... -. . .. . .. ... . 213-515-4996 
§Eve,light - USA, Glendora, CA 91740 ..................... __ ........... 213-697-5067 

Genisco Electronics Corporation, San Diego, CA 92173............. 619-661-5100 
§ Hewlet1-Packard Co., Cupertino, CA 95014 .............................. 800-752-0900 

IDEC Corporation, Sunnyvale, CA 94089-2211 .......................... 408-747-0550 
International Microelectronics, Arlington, TX 76003 ...................... 817-561-2244 

§t Lumex Oplo/Components, Inc_ Palatine, IL 60067-6955 ............ 708-359-2790 
Mouser Electronics, Mansfield, TX 76063 ............................... 800-346-6873 
NEC Electronics, Inc., Mountain View, CA 94039 ........................ 415-960-6000 

§ Optek Technology Inc., CarrolRon, TX 75006 ............................ 214-323-2200 
§ Relay Specialties, Oakland, NJ 07436 .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. . ... 201-337-1000 

Senior Inds., Inc., Wood Dale, IL 60191 ................ _ ................. 312-350-1600 
§Shelly Associates, Inc., Tustin, CA 92680 ............................... 714-669-9850 

SoHec Corp., San Fernando, CA 91340-1597 ............. 818-365-0800;800-423-2344 
§Switches Unlimned, Inc., Woodside, NY 11377 ........... 718-478-5000;800-221-0487 
§ Three-Five Sys., Inc., Phoenix. AZ 85044 .............................. " 602-496-0035 

Topflight, York, PA 17404 ............................... 717-843-9901;800-233-9386 

lenses, Fitters, Windows, Infrared - Also see Filters, Color, 
Panel light; lenses, Readout & Display-3700 

t JMJ Technical Prods., Newark, NJ 07105, 201-589-4257 ••••••••.•.•••. C.I591 
t Oxley Inc., Branford, CT 06405,203-488-1033 .•.••..••••••••••••• B'1025,1179 

Rodale Technical Sales Inc., ISlip, NY 11751, 516-217-5454 •••••••••• ..•• 8'1182 
Burleigh Instruments, Fishers, NY 14453 ................................ 716-924-9355 
Ceramaseal, New Lebanon, NY 12125 .... .. .. .. .. .. .. .. .. .. .. .. .. .. .... 518-794-7800 

tCleveland Crystals, Euclid, OH 44117 ................................... 216-486-6100 
t Coherent, Inc_ Palo Alto, CA 94303 ... : ........................ ,........ 415-493-2111 
t Diversified Optical Products Inc., Salem. NH 03079 ..................... 603-898-1880 
t Dontech, Inc., Doylestown, PA 18901 .................. _ .. .. .. .. .. .. .... 215-348-5010 

Dubbeldee Harris Diamond Corp.:D. Drukker & Zn. N.V., Mt Arlington, NJ 07856 
.................................................... .-.................. 201-770-1420 

t Ea~ng Electro-Optics, Holliston, MA 01746 .. .. . . .. . . . .. 506-429-8370;1-800-343-4912 

§-Product sold through distributors t-Product meets MIL specs <f>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY light Sources, Stroboscopic-3700 
-----------------------------------------,------~-------
§t Ercona. Patchogue. NY 11772 .. 

Genisco Electronics Corporation, San Diego, CA 92173 . 
§tGlar-Ban. A Mark IV Company. Tonawanda. NY 14150 

IDEC Corporation, Sunnyvale, CII 94089-2211 
§ IH Scienlific, Carlisle, MA 0'1741 
tKlC/Karl Lambrecht Corp., Chicago, IL 60618. 
t Ledtronics, Inc., Torrance, CA 90505 . 
§ lurnex Opto/Components, Inc., Palatine, IL 60067-6955 
t Mark Polarized Corp., Hauppauge, NY 11788 
t Melles Griot, Inc., Irvine, CA 92714 .. 

516-758-0700 
619-661-5100 
716-694-5076 
408-7~ 7-0550 
508-667-7110 
312-472-5442 
213-549-9995 
708-359-2790 
516-273-1122 
714-261-5600 

§ Optics 10' Reseerch. Inc. Calow.lI, N.t 07006 201 -228-4480 
t Oplima Precision, Inc., West linn, OR 97068 . 800-544-4118;503-638-2525 

Oriel Corp .. Stralford, CT 06497 ·0672 . 203-377-8282 
tPlumer Precision Optics, Pennsbur~. PA 180T~ . 215-679-6272 
§RMF Products, Inc., Batavia,IL 60510.. 708-879-0020 
t Saphikon, Inc .. Milford. NH 03055 603-6"/3-583'] 

Savoy Electronics. Inc., Flo lauderdale, FL 33310. 305-·563-"13;:)3;800-359-5400 
Schneider Corp. oj America, Woodbury, NY 11797 . 516-496-8500 
Schott Electronics, Seymour, CT 06483 203-881-010? 
Schott Glass Technologies, Inc., Duryea, PA 18642 717-457-74BC 
Servo Corpmation o1.1\meric21, Hicksville, [\Iy 11802··0907 516-938-9700 
Shokai Far East Ud .. Peekskill, NY 10566 914-736-3500 
Southwestern t"ameplate & Mfg. Co, IIlC., Anna, TX 75003 214 .. 231-6663; 

§ Vi!>ual Communications Co., Inc., San Diego, CA 92126 . 
§ Carl Zeiss, Inc., Thornwood. NY 10594 

lenses, Optical .& Camera-3700 

214·924· 3289;'1 800-331-6600 
619-549-6900 
914 .. 74"1-1800 

Oxley Inc .. , Branford, CT 06405,203-488-1033 ..•.•. .•.. . •.. .. .•.•.... B.1335 
t Coheren~ Inc., Palo !\I/o. CA 94303 . 415-493-2111 
t Diversified Optical Products, Inc., Salem, NH 03079 . 60:3-898-1880 
tD. O.lndustries, Rochester, NY 14623 716-359-4000 
t Ealing Electro-Optics, Hoillst"", MA 01746 . . 508-429-8370; 1-800-343-4912 

§tErcona, Patchogl!l;, t.IV 11"17? 016-758-0700 
§ Genl~raJ Hardwar-t? Mig.,l\k~'N Vorl;" N't 100-1:) 212-431-6100 

Gordon Instruments, Inc., Orchard Park NY 141 ~7 710··662-535:1".1-800-333-26'12 
Heitz, Karl. Inc" Woodside, NY 11377 718-565-0004 

t KLC/Karll.afTlbrecht Cow., Chic:lgo, ft 60618 312-472-5442 
t M~lle5 Snot, !nc., ~rJ.lr:e, :,:./ .. ~27·i t! 

Mini-Circuits Lab., Brooklyn, NY 11235-0003 . 
§ Optics for Research. Inc" Caldwell, NJ 07006 . 

Oriel Corp., Sirallo'll, CT 06497-0872 . 
t Plumer Plecision Oplics, Pennsburg, PA 18073 . 

Rolyn Optics Co., Covina, CA 91722-2199 . 
Savoy Electronics, Inc., Ft. Lauderdale, FL. 33310 
Schneider Corp. of AmClica, Woodbury, NY 11797 . 
Schott Glass Technologies, !nc., DW"1ea, PA -'8642 
ShokC}i Far East Ltd., Peekskill, NY 10566. 

§ Stenning inS1rments, Inc .. Pacific Palisades, CA 90272 
§ Carl Zeiss. Inc .. Thornwood, NY 10594 . 

714,'"?61-.";60n 
718-934-4500 
201-228-4480 
203-377-8282 
215-679· 6272 

BI8-915-5707/5717 
305-563-1333;800-359-5400 

,,16-496-8500 
717-457-7485 
914 -736-3500 
2'13-459-2930 
914-747-1800 

lenses, Readout 8, Display - Also see Filters, Color, Pane! 
light; lenses, filters, Windiows, infrared-2450 

t Cut Crafl, Inc., Ft. Worth, ,X 76102,817-332-6151 ............... , Co1675,l68S 
§ Electro-Med, Components, Inc., South EI Mon!e, CA 9'1733-3689, 818-442·7130 

....... ...... ... ... .. . ................. , S'168lHSS7 
§ Industrial Devices, Inc .. , Haci<ensack, NJ a7501. 2~1-4D9-B98n . 13-1156 
T JMJ Technical Prods., Newar\(, NJ 07105. 201-5119-4257 C·1591 

ledlronlcs, Inc .. Tor;.nce, GA S0505, 213 .. 549-9995 9·1174 
t O,'ey Inc., Blanfor;:!, GT 05405, 203-488-1033 ...... ..... ......... ..... e'1-'79 
§ RMF Preducts, Inc., Balavia, IL 60510, 70S-B79-0n20 ......... , C.1,j93 

Rod.'e Technical Sales Inc., ISlip, NV 11751,516-277-545<1.. 8.1182 
§ Sloan Co., Sun Valley. CA 91353-0367,213-875-1"123 .... ... B·1188,1191 .. 1195 
§ Visual Communicat.ions Co., inc., San Diego, CA 92126, ij·~9-549-6900 .. 8-1209 

§"t Atlantic Optical Moulding, Webster, MA 01S7e 50B-943-1746 
t Donlech, Inc., Doylestown. PA 18901 215-348-5010 

§tErcona. Patcll0gue, NY 11772 516,758-0700 
Genisco Elec:tronics Corporation, San Diego, CA 92173. 619-661-5100 

§tGlar-Ban, A Mark IV Company, Tonawanda. NY 14150. 716-694-5076 
IDEC Corpora1ion, Sunnyvale, CA 94089-2211 408-747-0550 
lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 818-787-0311 
Leecralt MIg., LOllg Island City, NY 11101 . 718-392-8800 
Lucas DUralith Corporation, Millville, NJ 08332 609 .. 825-6900 

tMark Polarized Corp., Hauppauge, NY 11788 . 516-273-1122 
t Melle. Griot, Inc., Irvine, CA 92714 . 714-261-5600 

Noll, J. A. Co., Monroeville, PA 15146 412-856-7566 
§ Optics for Research, Inc., Caldwell, NJ 07006 .. 201-228-4480 

Penn Keys10ne Corp., Wallingford, CT 06492 . 203-294--0537 
Polaroid Corporation, Polarize, Diy., Norwood, MA 02062 800-225-2770 
Rolyn Optics Co., Covina. CA 91722-2199 . ........ 818-915-5707/5717 
Schneider Corp. of America. Woodbury, NY 11797 .... 516-496-8500 

§ Shelly Associates, Inc., Tustin, CA 92680 714-669-9850 
Southwestern Nameplate & Mfg. Co., Inc" Anna, TX 75003 214-231-6663; 

Lids, Hybrid Package-3130 - See Vol. A 

light Choppers-3700 

214-924-3289; 1-800-331-6600 

§BEA elec1ro-optics, inc., Des Plaines, IL 60016 .............. 708-298-1420 
Displaytecl'l, Inc., Boulder. CO 80301 ..... 303-449-8933 
Ealing Elec1ro-Optics, Holliston, MA 01746 508-429-8370;1-800-343-4912 
EG&G Gamma Scientific, Diy. of EG&G Inc., San Diego, CA 92123 ...... 619-279-8034 

t Electro Oplicallndustries Inc., San1a Barbara. CA 93111 ... 805-964-6701 (ext. 280) 
t Frequency Control Products, Inc., American Time Products Div., Deer Pk., NY 11729 

516-243-5730 
ITHACa, Inc, Meas. & Control Inslrs. Div., Ithaca. NY 14851-6437 . 607-272-7640 

tMillivac Instruments, Inc .. Schenectady. NY 12301 .......... 518-355-8300 
Motorola Ceramic Products, Components Division, .4Ibuquerque, NM 87113 

505-822-8801 
Stanford Rnsch Sys., Inc., Sunnyv8le C/l. !140A9 40t1-744·901i·O 

Light Pens-2000 - See Vol. iiJ 

Light Sources, Fibe. Optic - Also see Genera:turs, Light 
Pl.llse-2475 

AMP, Harrisburg, PA 17105, 717-564-0100;80<;-522-675:1 ..... l>lW5 
Arlrilsu, Oakland, N.! 07436, 201-33·I-l·111;BOO-255 .. 723~ 0.1218 
Berkeley Nucleonics Corp., Ricnmond, CA 94804, 510-234-1100 .• fl. 1229 

§t LamptroniJe Co., ltd., C .. vstai Lake;, H .. 60014-4443, rrF)-""5~j··n400 12 0 1173 
AdvAntp-st Americn, lnc., lincolnshire, !L 60069 708-fi34·2552 
Ante! Optronics Inc., Burlington, Ontario, CANPDI\ 1.7M "tAB. 1-~16-3;.'1·S-5507 

§ Banner Engineering Corp., Minneapolis, MN 55441 . 612-544-.3164 
8T & 0 Techno!ogies, Wilmington. DE !98CJ8 302-479-0JOO 

§ Bulbtronics, inc., Farmingdale, NY ! 1735 S 16-2<-l9-2272; 1-200-65LH3S42 
§ Chill Technical Corp., Kings Park, I\IV 11754 . 51G-S44-0006 

§tCod('JnoU Tr.J(;hnology Corp" Yonkers, NV ·i0701.1 ('14·965-·6300 
Do;,m-Jenner Inds .. Woburn.I\,1,l.I.. 0·1801 51 7-9'35-7444 
Ealing Electro-OptiCS, Holliston, MA 01746 508-429-8370;1·BOO-343-4912 

§Efector.lnG., Exton, PA 19341 .. ?'15-5L4-~?OUO;800'441··!3246 

§ EXFO E.O. Engineering. Quebec City. Quebec, CANI\O/\ GiN :JY:~ 4'18-683··0?11 
riberoptics Technoloqy, Inc., Pornrn:>l. CT OG25{J . :::03-9~B ·041!3, 80n"4:~:~-"5248 
Fiberoptic Systems, !nc., Simi VaU{'y, CA 9306J . R05-583-2088 

t Gilway Technical L3mp, Woburn, MA 0'180', 6'17-9;15-4442 
§t ILC Technology, Inc .. Sunnyvale, CA 94089 . 408-745-7900 
t INTELCO, Actor" MA 01720 5011-264-448S 

§t Laser Diode, Inc, Morgan Crucibl(1, New Brunswid<, ~!.: 08901 ?01-'?4f-l-7'OOO 
§Laser Precision em-p., Utica., NY "13502 3jfl-79l-4449 
§ Lumex Opto/Components, Inc., Palatine, Il6006T·6955 708··359··2790 

3M Pholodyne Products, Dynat01 ~;yGt('rm~;; Divis~on, CamariHo, ,"".;fl 930·10 

t 3M Private Network Products, ]M, Aust:n, T)o; 78769-'296~~, fi ! 2-9I-H·· WOO; 
600-745-"//1-59 

§ NEG Electronics, Inc .. Mountain View, Gli... 94039 ,. '-~1S-:-)6(J·6000 

Olympu2 Cor!1cmtk:n 1nr:!ustri8~ Fiberopl.ic~~ DIVi:::!:)ll, L~k.8 SUCG':::s"S, N-..I :-!{)1.!2-"": :?C~ 

Oriel Corp., Stratford, CT 06497-0fJI~ , 203~'~·n-3282 

O,tel Corp., Alhambra, CA 91803. S'I8-2U1-3636 
Sharp Electronics Corp., Microelectronics Grp., Camas, WA 98706 206-834-2500 
Soltcc Corp., San Femando, C,"-, 81340-·' 59'7 .. , 818-365-0800;800-1}23··234·~ 

Tektronix, Inc., Beaverton, OR 97077 ... ,., 800-·835-9433 
tTexas Optoelectronics, Inc., Garland, TX 75042 '214-487-0085 
(~US. Instrument Rentals, Inc., IH&T Capital Corp" l)/FW AirpNI, TX 15261 

800-874,7 ! 23 
Volpi-MFG-USA, Auburn, NY 13021-1 ;':~89 315-255- ·l737 
Welcll Allyn, Inc., Data Collection OJ,,., Skaneateles FaUs. N'\" 131b:1-·0187 

315-68fi-SrJ4:, 
t Xenon Corp., Wobum, NlA 01801 £;1/-938<1594 
t York Techno!ogy, lnc., Burbanl(, CA 9"1502 . 8·18-955-8927 

light Sources, !rifr~md - .A.lsO! SO!":l Gl0r!1'l~",~m'0, li~11"i:( p~N",,,.~, 

3700 
8el"kele:'I" ~ucleDnics Corp., Richmond, iI.."';jt, 9430.'./.. ti'iO-:234~1·Wt\ .. D6"~~29 

§ Banner Engineer!ng Corp .. Minn~al-)I)'js, l\llN .5544·1 . . 61 2-E.L'l4-31 GL1, 
l11' 8· 0 Technologies, Wilmington, DE i 8802· 302-·4-,'9-0:3(:0 

§Bulbtronics, !nc., Farmmgdale, NV 1173:-, S"i6-2<!8-22/::'. !-BDC·-65tlc·S5<i2 
Ea!ing Electro-Optics, l-iOlli'S:tCfl, r'(IA Ul/46 50i~,-4:?'9-e:~7G;1-8(1)·:'4~~~L}91~· 

EG&G Gamma Scientific, eiv . .!)f EG&(l 'nc" ,~";3n Dicg-,j, GA 92~23 . f,19-27 9-8034 
§ EXFO E.o. Engineering, Quebec City, Ouobec. CANADA G"I!\I :3V2 j] 18-683-021 i 

§tGla,-Ban, A Mark IV Company. Tonawanda, I\IV 14150.. 716·694-;;076 
High Technology Sensors, inc" LongWOOd, FL J2770 407-·884-7/22 

§ IR Scientific, Car!isie, M.a. 0'1741 508-607-7110 
§tLaser Diede, Inc., Morgan Crucible, New Brunswick, NJ 08901 20'1-249-7000 

ledtroniGs. Inc., Torrance, CA 90S05 . 213-549-9995 
§ NEC Electronics, Inc., Mountain View, CA 94039 415-960-6000 

Oriel Corp., Stratford, CT 06497-0872 203-377-8282 
Ortel Corp., Alhambra. CA 91803. 818-281-3636 
Swan Associates, New Haven, CT 06534 . 203-387-3917 

tTexas Op10electronics. Inc .. Garland, TX 75042 .. 214-487-0065 

light Sources, Photoelectwic-::r7~O 
§ EG & G Vac!ec, SI. l.ouls, MO 63132, 314-423-4900 .................. ,. 13-1319 
§ Micro SWitch, A Honeywell Div., Freeport, Il61032, 815-235-6000 .. 8 0 1320-1321 
§ Altech Corp., Somerville, NJ 08876 908-707-8484 
t Ametek, Inc., Mansfield & Green Div., Largo, FL 34643 813-536-7831 
§Banner Engineering Corp., Minneapoiis, MN 55441 . 612-544-3164 
§Dolan .. Jenner Inds., Woburn, MA 01801 617-935-7444 

Eating Electro-Optics, Holliston, MA 01746 .... 508-4;>9-8370;1-800-343-4912 
§ Efector, Inc., Exton, PA 19341 . 215-524-2000;800-441-8246 
§ FSI/Fork Standards, Inc., Lombard, IL 60148-2097 708-932-9380;800-468-6009 
§Laser Diode, Inc., Morgan Crucible, New Brunswick, NJ 08901 201-249-7000 

leecraft Mfg., Long Island City, NY 11101 . 718-392-8800 
§ Monarch Instrument Monarch International Inc., Amherst, NH 03031 . 603-88:1-3390; 

800·999-3390 
tPhoto Research;Kolimorgen, Chatsworth, CA 91313-2192 818-341-5151 
§ Relay Specialties, Oakland, NJ 07436 . 201-337-1000 

Rodann Electronics Mfg. Co., Brea, CA 92621 ............ 714-529-1301;800<J66-"7010 
Scanning Devices, Inc., Waltham, MA 02154 617-891-8991 

§Scientific Technologies Inc., Optical Sensor Div., Hayward, CA94544 ... 415-471-9717 

light Sources, Stroboscopic-3700 
Rodale Technical Sales Inc., Islip, NY 11751, 516-2n-5454 ........ ,.... B0 1"l82 

t Bruel & Kjaer Instrs.lnc., Marlboro, MA 01752-3093............... 508-481-7000 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <p-Rentals #-Value Added Reseller 



Light Sources, Stroboscopic-3700 (Cont'd) 
Ealing Electro-Optfcs, Holliston, MA 01746 ............. 508-429-8370;1-80(}-343-4912 

# Hughey & Phillips. Inc., Simi Valley, CA 93065 .......................... 805-581-5591 
§ Monarch Instrument, Monarch International Inc, Amhers~ NH 03031 ..... 603-883-3390; 

80(}-999-3390 
§Sunshine Instruments, Philadelphia. PA 19115 ... 215-673-5600;800-343-1199 

Xenon Corp., Woburn, MA 01801 ..... :......... . .................... 617-938-3594 

L,ight Sources, Ultraviolet-3700 
Injeclorall Electronics (Woman Owned), Bohemia, NY 11716, 516-563-3388 

.•••••••...••.••..••.•••.••.•••.•.••••.•.•....•....•..•..••.•.•.• C'1147 
t American Uttraviol~ Murray Hill, NJ 07974 ..... : ....................... 908-665-2211 
§ Bulbtronics, Inc., Farmingdale. NY 11735 .............. 516-249-2272;1-800-654-8542 
§ Chiu Technical Corp., Kings Park, NY 11754 ........................... ' 516-544-0606 
§ Contact East, N. Andover, MA 01845 . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . .. 508-682'2000 

Ealing Electro-Optics, Holliston, MA 01746 ............. 508-429-8370;1-800-343-4912 
§ Efos Inc., Mississauga. Onl., CAN l4Z 2E8 .......................... 416-568-4268 

EG&G Gamma Scien@c, Div. 01 EG&G Inc., San Diego, CA 92123 .. 6'19-279-8034 
Electrical Insulation Suppliers,lnc., Hiliside,ll 60162 ............. 708-574-5400 

§Gates, Geo. W., & CO.,lnc., Franklin Sq., NY 11010 ......... ...... 516-352-2904 
Imaging & Sensing Technology Corp., Horseheads, NY 14845 .. 607-796-3372 
Oriel Corp., Stratford, CT 06497-0872 ........................... 203-377-8282 

§t Powertron Corp., Sparta. NJ 07871 """""""""""""". 201-579-5599 
§t Spectronics Corp., Westbury, NY 11590 .... "......... 5,6-333-484011-800-274-8888 
t Stenning Instrments, Inc., Pacific Palisades, CA 90272 . . . . . . . . . . . . . . . . . .. 213-459-2930 

Swan Associates, New Haven, CT 06534 ....................... 203-387-3917 
§ Sylvania Lighting Division-U.S, Sylvania Lighting Center, Danvers, MA 01923 

§UVP: i~~:"s~~ 'G~b;i~i"CA'9;778':"""'''''''''''''' 
Xenon Corp., Woburn, MA 01801 ..... 

Lights, Indicator-2460 

" " 1-800-544-4828 
818-285-3123 
617-938-3594 

Altair Exchange Corporation, Northridge, CA 91324,818-701-6977;800-824-5620 
................................................................. B'1034 

§ AND, William J. Purdy Co., Burlingame, CA 94010, 415-347-9916 ... 11.1137-1138 
t Data Display Products, lEI Segundo, CA 90245-4630, 213-640-0442;800-421-6815 

............................................................ B'1142-1144 
§t Dialighl Corporation, Manasquan, NJ 08736, 908-223-9400 ..•...•. B.1145-1150 

Dio-Rey, Div. of Info-lite Corp., Fairview, NJ 07022, 201-941~455 ". B.l058-1064 
§t Electro-Mech Components, Inc., South EI Monle, CA 91733-3689,818-442-7180 

................................................................. B·1686 
§t FIC Corp., Rockville, MD 20852, 301-"81-8124;800-638-6594 . ..•.•. .. .•. a.1365 
tGiiway Technical lamp, Woburn, MA 01801, 617-935-4442 ..•....• 8 0 1156-1163 
~Iolile Sales LtdlGlowlile Div., Pauls Valley, OK 73075, 

405-238-5541 ;800-654-3662 •.•.•.•..•.......•..•.•..•.......••.•.. B·1154 
§ Idea, Inc., Brea, CA 92621, 213-697-4332 .•.•...••.•..• 8 0 1086-1087,1164-1165 
§ IDEC Corporation, Sunnyvale, CA 94089-2211, 408-747-0550 .•.... a'1502-1503 
§ lEE (Industrial Electronic Engineers), Van Nuys, CA 91405,818-787-0311 

................................................................. B·l088 
§Induslrial Devices,lnc., Hackensack, NJ 07601, 201~89-8989 •.•.. B.1166-1167 

ITW Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040 •.•.. 6·1715 
§t JKL Components Corporalion, PaCOima, CA 91331-2376, 818-896-0019 .....• 

a01169 
§ lamb Industries, Inc., Portland, OR 97225, 503-297-8878;800-824-9374 

.. ..•. ...•..... .. ........ ........... ...... .. ...... .. ........ 6·1728-1729 
lamplronix Co., lid., Crystal Lake, IL 50014-4443, 815-455-0400 ....••. a.1173 

t Ledlronics, Inc., Torrance, CA 90505,213-549-9995 .......•.•.••. 8 0 1022,1174 
t Mineleo Inc. - A Talley Ind., Thomaston, CT 06187-0459,203-283-8261 .• 8·1178 
§ NKK Switches of America, Inc., Scottsdale, AZ 85260, 602-991-0942 

................................ "... ....... ... ... ........... a·1747-1751 
t Oxley Inc., Branford, CT 06405, 203-488-1033 .. .......... ... ..... a 0 1025,1179 

Rodale Technical Sales Inc., Islip, NY 11751, 516-277-5454 .•........... B·1182 
Rundel Products, Allied Controls Incorporaled, Waterbury, CT 06705, 
203-757~200 •......•.•..•..........•..•.•....•.....•....••...... B·1768 

SAMTRON DISPLAYS, INC., SAI\IISUNG Electron Devices, La Mirada, CA 90638, 
213-802-8425 ....•..............•...•.... ".................. B0 1114-1115 

t Shogyo International Corp., Great Neck, NY 11021, 516-468-0911 •...•.. a'1186 
Shokai Far East Ltd., Peekskill, NY 10566, 914-736-3500 .••.•.......... B'1187 

§Sloan Co., Sun Valley, CA 91353-0367, 213-875-1123 ....•.......• a 0 1188-1190 
§ Sorenson Lighted Conlrols, Hartford, CT 06114,203-527-3092;1-800-243-0240 

•.....•.•....•......•.•.••....•.....•....•...•.•.•..•.•..•.•...•. B·1787 
§t Sylvania Miniature Ughting, GTE Corporallon, Hillsboro, NH 03244, 603-464-5533 

..•......•.•...•.•.•.......•.•..•..••......•....•.....• a·1202,1204-1207 
§ Visual Communications Co., Inc., San Diego, CA 92126, 619-549-6900 

......•..•...•..•.•...... ,...... . . .• ..•..• . .••.. ..•.. ... . ... B0 1208-1209 
§ Wilbrecht Electronics, St. Paul, MN 55107, 612-221 ~791 •...•..... B.1211-1213 
§ Allen- Bradley Co., Div. of Industrial Control Grp., Milwaukee, WI 53201 

414-382-2000 
Allied Controls Incorporated, Waterbury, CT 06705-3827 ..... 203-757~200 

§Arcolectric Corp .. Canoga Park, CA 91304 .. ...... ..... 818-700-1933 
§Arrow Hart Components. Cooper Induslries, Charlottesville. VA 22906-9050 

................... ............... 804-974-5100 
§t Audiosone. Inc., Stratford, CT 06497 203-377-4475 

§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845 508-685-4371 
§Bulbtronics, Inc., Farmingdale, NY 11735 516-249-2272;1-800-654-8542 
§ C & K Components, Inc., Newlon. MA 02158-1082 . 617-964-6400 
§ C & KIUnimax. Inc., C & K Components, Inc., Wallingford, CT 06492 .203-269-8701 
t Capitol Switch Inc., Bethel. CT 06801 203-744-3300 
§Cole Hersee Co., Boston, MA 02127-2467 .. 617-268-2100 
§ Communication Devices, Inc., Scarborough, Ont., CAN M183R6 416-292-4463 

CUI Stack Inc .. Beaverton, OR 97005 503-643-4899 
§ Dailron, Inc., Tigard, OR 97223 . 503-620-2879 

Display Devices, Inc., Encinitas, CA 92023 .... 619-753-0113 
§ Dreefs Switch. Inc., Waukegan, Il 60087 708-662-7667;800-323-9605 
§ EAO Switch Corp., Milford, CT 08460 ........... ..... 203-877-4577 

§t Eaton Corp.lCutier-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 
WI 53216 ................... 414-449-7487 

§t Electronics Research Associates Inc., Winsted, CT 06098 . . . . . . . . .. . . . .. 203-379-2731 
tEltech, Horsha", PA 19044 ............................................. 215-441-0404 

Entrelec DivlGEC Alsthorn International, Inc., Irving, TX 75038 214-550-9025 
Everlight- USA, Glendora. CA 91740 ................................... 213-697-5067 
FUrnas Elec., Batavia. Il 60510 ................................. ,....... 708-879-6000 

§ Gates, Geo. W., & Co., Inc., Franklin Sq., NY 11010 ............... " ..... 516-352-2904 
§GC-Thorsen, Rockford,ll 61105-1209 ...................... :..... 815-966-9661 

Genisco Electronics Corporation, San Diego, CA 92173 ................. 619-661-5100 
§t Genisco Technology Corp., la Mirada, CA 90638 ....................... 714-523-1001 
§tGlar-Ban, A Mark IV Company, Tonawanda. NY 14150 .................. 716-694-5076 

Hantronix,lnc., Liquid Crystal Display, Sunnyvale, CA 94086 ............ 408-736-3191 
t Imtronics Industries, SI. Petersburg, FL 33716 ........................... 813-572-9010 
§ Inter-Market, Glenview, Il 60025 ........................................ 708-729-5330 
§lampTechnology, Inc., Bohemia. NY 11716 ................... " ....... 516-567-1800 

§t ledco, Wilbrecht Elctrn ... SI. Paul, MN 55107 ................... 612-222-2791 
§t leecraft·Mfg., long Island City, NY 11101 ............................... 718-392-8800 
§t Littelfuse, Inc., Des Plaines, Il 60016 ..................... 708-824-1188;708-824-0400 
t locTile luminescent Sys., Inc., locTIte Corp., Lebanon, NH 03766 ...... 603-448-3444 
§ lumex OptolComponents, Inc., Palatine, Il 60067-6955 . .............. 708-359-2790 

Manufacturers Components, Inc., Hialeah, Fl33016 ..... 305-556-4481 ;800-367-0377 
§ McGill Manufacturing Co., Inc., ValparaiSO, IN 46383 .... . . . . .. 219-465-2200 
§ MEC AIS, Ballerup, DENMARK DK-2750 .... ..... 011-4542973366 
§ Merix Chemical Co., Chicago, Il 60649 ......................... 312-221-8242 
§ MG Electronics, Hauppauge, NY 11788 ..... 516-582-3400 

Micro lamps, Inc .. Batavia. Il 60510-1420 ................ 708-879-0900 
§ Micro Switch, A Honeywell Div., Freeport, IL 61032.. 815-235-6600 

NEC Electronics, Inc., Mountain View, CA 94039 ........ 415-960-6000 
§t OakGrigsby Inc., Sugar Grove, Il 60554 708-556-4200 

§ Oshino lamps Limited, Shinagawa-Ku, Tokyo, JAPAN 03-3471-8548 
§t Osio Controls, Cheshire, CT 06410-1511 203-272-2794 

Penn Keystone Corp., Wallingford, CT 06492 203-294-0537 
Precision Electro-Optics, Inc., Chatham, NJ 07928 201-835-8811 

t Pyle-National, Inc. LPl Co, Chicago, Il60651 312 .. 342-6300,,210 
§ Relay Specialties, Oakland, NJ 07436 .... 201-337-1000 
§ Schurter, Inc., Petaluma. CA 94952 .. 707-778-6311 
tSecma.lnc., Secrne,lrvine, CA 92714 714-261-0610 
§ Sharp Electronics Corp, Microelectronics Grp., Camas, WA 98706 .. 206-834-2500 

§t Shelly Associates, Inc., Tustin, CA 92680 714-669-9850 
t#Spectrum Devices, Sugar land, TX 77478-2420 . 713-242-8417 

§Swrtchcraft, Inc., A Raytheon Company, Chicago, Il 60630 .............. 312-792-2700 
§ Sylvania Lighting Division-U.S .. Sylvania Lighting Center, Danvers, MA 01923 

. . . . . . . . . . . . . . . . . . 1-800-544-4828 

lights, Panel - See Lights, Indicator (Vol. B) 

Lights, Pilot - See Lights, Indicator (Vol. B) 

Limit Stops - See Knobs, Limit Stop (Vol. C) 

Limit Stops, Mechllnical-2500 - See Vol. C 

limiters, Current-4300 
§ FIC Corp., Rockville, MD 20852, 301-881-8124;800-638-6594 .•...•.. .... a 0 1365 

Keystone Carbon, Thermistor DiY., SI. Marys, PA 15857,814-781-1591 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. a0 1849,1851 

§ PolyPhase, Corporation, Minden, NV 89423-9000, 702-782-2511 ;800-325-7170 
................................................................. ao 1385 

Therm-O-Disc, Inc., Sub. Emerson Elec. Co., Mansfield, OH 44907-0538, 
419-525-8500 .....•..•....•.•.•.•..•.•..•.•......•.•......•.•.... a.1391 

§ The'm-O-Disc, Inc., Midwest Componenls Product Grp., Mansfield, OH 
44907-0538, 419-525-8450 ..........•.•....•..•....•..•.•..•...•.. a.1868 

§ World Product. Inc.; Sonoma, CA 95476, 707-996-5201 .........•.•...• A·li53 
World Products Inc., Systems Devices Grp., Sonoma 95476, 707-996-5201 

•......................•........•....•.•.............•.•......... a·103O 
§t Aydin Corporation (West). San Jose, CA 95119-1371 

§ Burndy Corporation, An FCI Company, Norwalk .. CT 06852 
§t Bussmann:Cooper Industries, St louis, MO 63178 . 

Hitran Corporation, Flemington, NJ 08822-9943 . 
Mechanical Products Inc, Jackson, MI 49204 

t NWL Transformers, Bordentown, NJ 08505 
§ Payne Engineering. Scott Depot, WV 25560 . 

Schurter, Inc., Petaluma, CA 94952 
Siemens Components, inc., Special Products Div., Iselin, NJ 08830 

§t Silicon General, Garden Grove, CA 92641 
§ Square 0 Co .. Palatine, IL 60067 ...... .. .......... . 

Texas Instruments, Connector System, Attleboro, MA 02703 . 

Texas Instrs., Matis. & Controls Grp., Attleboro, MA 02703 ..... 
Western Elctrn. Camps. Corp., Camarillo, CA 93010 .' 
Wilmington Research & Development, Topsfield, MA 01983 

Limiters, Microwave-3450 - See Vol. A 

408-629-11 00 
203-838-4444 
314-384-2877 
908-782-5525 
517-782-0391 
609-298-7300 
304-757-7353 
707-778-6311 
201-321-3400 
714-898-8121 
708-397-2600 

. .. 508-699-5269; 
508-699-3450 
508-699-3800 
805-482-8002 
508-887-2501 

Limiters, Surge - See Suppressors, Transient Vo~age (Vol. 8) 

Line Conditioners-4050 - See Vo/_ 0 

Line Controlled Switches - See Switches, Data (Vol. D) 

Line Stretchers, Microwave-3450 - See Vol. A 

Liners, Tube Shield - See Shields, Tube tvol. C) 

LNA-LNB, Satellite Antennas-1200 - See Vol. 0 

Loads, Electronic, Variable-Also See Dummy Loads-2900 - See 
Vol_D 

§-Product sold through distributors t-PrDduct meets MIL specs .p-Rentals #-Value Added Reseller EEM 1991 
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Locators, Static-2900 - See Vol. D 

Locators, Open Short-2900 -- See \fo/. 0 

logic Gifln:iB (w2~I<.mt GOITlpil.mmt.s) -- Sse Boards, Plug-in (Vol. C) 

LrJgio; Circuits - See Cards, Logic (Ifol. D), Modules, Logic (Vol. ,I,) 

Lulld"peal~er~ - Se,,) Sp8akers (\101. D) 

F .. (:~U;,lt:fS., V~~nt~l 8~ '\i'\nnd(l'~~'~' (For Equflprr~entp - See Enclosures, 
Cquip~T~8rri: b P::lnel ~\'1o:..!ntin~ (Vt); .. :,) 

M~eihnrG"":';,}' .If, ,,·~I':'''·~f'~1i~·:;n;·i0~'',., .~):';r.ilir;0~1,rj~,:lr;t(DY ~1P.~ntI!1~(';-aRJr~&'1lg-(~ ·~v)f.~ 'N~ 

,s"',9 11',.,,1. I) 

Maci/"~~II1I~:B" f~Jeaning l}; il}et?Jtrt~tcr!~;lnlPl~Ah.iO !::~e~~ Cieatf<M:~rSj rJlb::blsonic·· 
:11q}{n - S:'fJI8 ~i(')l D 

r\~aci!Tln\>;.\~ J f;.:~(l~:"firr':Di"·,i';::::~~: H,-:;f~H·~ri~~1.(r i:::):ef.H~tqJ, lt~r;:~:rtitJln ,'It S~)r.'tj\"'i!9N41 :10 
.,. S,lJ1i; ~h~/ . . c 

Machinm;, trlduc'!iml Heatil1g !!::'iillctml1ic)-41i010 .... See Vol. D 

Machines, LIt'ad C'l~tirli'} i. r"mming-41t:nC-· See Vol. D 

1\111u;11~n'&5. M'l9i'lf't Wlw0. Twillti!1r.;-I!·WII ... Sp.e Vol. iJ 

M~Ii:~'~~nHBl hVijasU~ P,\~ag~nrt~en~ 01 E:qJos"J!n~~·4.1~{1D .. - ,s-ee Vf~fu 0 

iiJ~Ot;~11n~B\ 1i\~~~~BI~l;d,il~~·} lIaGF l·~m,:! - See Deposition E'·luipment, \i Ctcuum 
& Accessories (Vol. 0) 

Machines, Wafer Aiigm.lent .-- [08<') Machines, Mask Alignment & 
Exposure (Vol. D) 

MOllChine$,Wke Ma,king, Manual & AutClml,ltic-411.l0 - See 1101. j) 

Machines, Wire Me1!~llWi!1!J <¥, (;!l~ting-il·HJ(l -- See Vol. D 

Machines, Wire Sftr!ppi!1g, Laser-It'We .... See '1/(\,1. 0 

MachineiS, Wife Wrappi01g-· See 10015. Wire Wrapping (Vol. C) 

Magnetic Materials - See Cores, Magnetic (Ail Types) (Yol. C), Ferrite 
Material & Parts (Vol. C) 

Magnetizers-2900 - See Vol. /) 

Magnetodiio{!zs -- See Magneioresistors, Hall (VoLA) 

Magr.etomelers-2900 _. 5s€! 'lot D 

Magnetoresistofs, HaU-48C1i) - See Vol. i~ 

Magnetrons - See Tubes, Microwave (Vol. A) 

Magnets, Focusing - See Maqnels, Permanent (Vote) 

Magnets (Lab. Type)-1850 - See Vol. A 

Magnets, Permanent-1850 - See Vol, A 

Magnets (Mil), Permanent-2440 

Magnets, Superconducting-1850 - See '10/. A 

Magnets (Mil), Permanent-2440 
t Arnnla Engineering Company. SUb. SPS Technologies. Marengo, IL 60152 

t Jobmf"lst8i Corp., Randatlstown. MD .21133-0207 
-r Mo.~lnet Sales & Mffl- Co. Inc .. Culver City, CA 90230-6127 

t Ogallala Elctrns., Div. Arnold Engrg. Co., Ogallala, NE 69153 . 
RJF Internntional Corp., Fairiawn, OH 44333 
Sh:.:lward, [). M .. Mfq. Co .. Chattanooga, TN 37401 

M3;jlli!yin9 Glasses, Illspectiol1-4100 - See Vol. D 

M""11,:,,,nance, Self, Computers-21.l00 ._. See Vol. D 

MflmJtac1\.1ril1g;, TUrIl'tey-41100 - See Val. D 

Markers, Dry Transfer - See Kits, Marking (Vol. C) 

81 0-568- ?OOO 
410-655-1400 
213-391-7213; 
800-421-6692 
306-284-4093 
2 '16-666-7689 
610-867-4100 

iVla;rk"~s, ioientification -- See Labels (Vol. C), NameplatE'S (Vol. 8), 
I'/lacliines, Marking and Numbering (Vol. 0) 

Markers, !'IF -- See Generators, Marker (Vol. D) 

Mar~.ers, Te,mil1al- See Kits, Marking, elc. (Vol. C) 

Markers, Wire, Tab & Sleeve - See Wire Markers (Vol. C) 

Mrnrk Recognition Equipment, Optical-200() -- See 1101. 0 

Masers Il, Accessories-3450 _. See Itot A 

Mask Alignment & Exposure Systems See Machines, Mask 
Alignment f, Exposure (Vol. D) 

Mssks, ::ickler-liGOO - See Vol. C 

iiIIalr;,ri" I , f'e;rmanernft Milgnei-'1850 - See Vol. Iii 

iliialel'laIS, ShOCK, l\Joise, .tit Vibration \'~omroj .. :'!500 -- ,See ~,)Cc ~ 

Materials, Thick Film-1S00 - See Vol. C 

Matril:es, Switching-Also See Boards, Frogramming-2000 - See 
Vol. D 

MeZlm.Jrirl!] Equipment, FHler Ol1tic, AUem;atiori & 6am:lwitlth-2200 
_. Sa!! Vol. D 

Medil1, ,Vlagl1etic ._- See Disks, Magnetic (Vol. 0), Tape, Magnetic (\101 0) 

Megaphones - See Amplifiers (Yol. D) 

Memori",s, DRAM, Swiace Mou!lt.-3130 -Sefl 'i/ol. A 

M",mQrk,s, !'lAM, Surface Moullt-:3130 -' See 'lilt A 

1\"lemotV L'evices/Conitmilers, Bipolar, Add-jl1-2000 .... Sec 1101. D 

Me.mo>v De\lices/Coll~mliers, Bipo!ar, Add-ol1,,2!lO(J _ .. See VOl. iJ 

Mem(H"f Dl!lIices/Contm!iers, Bubble, Ao'd-!l!1-2(JIlO - See Vol. IJ 

~ji0m{;rv DllIJice.s/Ccmtm!iers, ceo, .Il.dol-!!l-2i(l(lO - See Vol. [J; 

Memory D!~'Jices/Col1troilers, Magnetic Core, Add-in-200!l -- See 
Vol .. D 

Memory Del/ices/Controllers, Magnetic Core, Add-on-20(1O - See 
Vo/.D 

Memory Devices/Controllers, MOS, Add-in-20m; - See Vol. 0 

Memorv !Jevices/Controllers, MOS, Add-on-2000 -- See Vol- D 

Memory Systems, Bubble-2000 - See Vol. D 

Memory Systems, Core-2000 - See Vol. D 

Memory Systems, Delay line-2000 - See Vol. 0 

Memory Systems, Disk-2000 - See Vol. D 

Memory Systems, Disk, Flexible-2000 - See Vol. D 

Memory Systems, Semiconductor-2000 - See Vol. D 

Memory Systems, Tape-2000 - See Vol. D 

Message Repeaters, Telephone-1900 - See Vol. D 

Meter Cases - See Enclosures, Equipment & Panel Mounting (Vol. C) 

Meter Controllers - See Relays, Meter (Vol. 8) 

Meter Expanders - See Multipliers, Meter (Vol. 0) 

Meters, Acceleration - See Accelerometers (Vol. 8) 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <p-Rentals #-Value Added Reseller 



Meters (MIL)-2440 

Meters, Admittance-2900 - See Vol. D 

Meters, Ampere, AC-2900 - See Vol. D 

Meters, Ampere; DC-2900 - See Vol. D 

Meters, Ampere, RF-2900 - See Vol. D 

Meters, Ampere, TrueRMS-2900 - See Vol. D 

Meters, Ampere Hour-2900 - See Vol. D 

Meters, Attenuation-2900 - See Vol. D 

Meters, Audio Level-2900 - See Vol. D 

Meters, Bar Graph-2950 - See Vof. D 

Meters, Battery Capacity-2900 - See Vol. D 

Meters, Capacitance, Inductance-2900 - See Vol. D 

Meters, Clamp-on-2900 - See Vol. D 

Meters, Coercivity-2900 - See Vol. D 

Meters, Conductance-2900 - See Vol. D 

Meters, Counting Rate, Nuclear-2900 - See Vol. D 

Meters, Decibel indicating-2900 - See Vol. D 

Meters, Deviation-2900 - See Vol. D 

Meters, Digital ESR-2900 - See Vol. D 

Meters, Digital RPM-2900 - See Vol. 0 

Meters, Digital, 2-wire, 4-20 mA Current loop-2950 - See Vol. D 

iVleters, Dissolved Oxygen-2900 - See Vol. D 

Meters, Distortion & Noise-2900 ..,. See Vol. D 

Meters, Edgewise-2950 - See Vol. D 

Meters, Elapsed Time - See Indicators, Elapsed Time (Vol. 0) 

Meters, Electrometer-2900 - See Vol. D 

Meters, EMC - See Meters, RFI (Vol. 0) 

iVleters, FM Deviation-2900 - See Vol. D 

Meters, Field Strength-2900 - See Vol. D 

Meters, Fluid Flow-2200 - See Vol. D 

Meters, Flux-2900 - See Vol. D 

Meters, Frequency-2900 - See Vol. D 

Meters, Frequency Deviation-2900 - See Vol. D 

Meters, Galvanometer-2900 - See Vol. D 

Meters, Gauss-2900 - See Vol. D 

Meters, Hand Held-2900 - See Vol. D 

Meters, Humidity-2900 - See Vol. D 

Meters, illuminated Scale-2950 - See Vol. D 

Meters, Impedance-2900 - See Vol. D 

Meters, Kilovolt-2900 - See Vol. D 

Meters, laser Energy - See Monitors, laser Energy (Vol. D) 

Meters, light (Nonphotographic)-2900 - See Vol. D 

Meters, Megohm-2900 - See Vo/. D 

Meters, Microampere - See Meters, Ampere (Vol. D) 

Meters, Micro Ohm-2900 - See Vol. D 

Meters, Microwave-2900 - See Vol. D 

Meters, Modulation-2900 - See Vol. D 

Meters, Moving Coil-2950 - See Vol. D 

Meters, Moving Iron-2950 - See Vol. D 

Meters, Moving Scale-2950 - See Vol. D 

Meters, Multifunction (Analog)-2900 - See Vol. D 

Meters, Multifunction (Dlgilal)-2900 - See Vol. D 

Meters, Noise & Sound level-2900 - See Vot. D 

PRODUCT INDEX & DIRECTORY 

Meters, Nonconductive Coating Thickness-2900 - See Vol. D 

Meters, Null-2950 - See Vol. D 

Meters, Ohm-2900 - See Vol. D 

Meters, Optical Power-2900 - See Vol. D 

Meters, Panel (Analog)-2950 - See Vol. D 

Meters, Panel, Bargraph - See Meters, Bargraph (Vol. 0) 

Meters, Panel (Digital)-2950 - See Vol. D 

Meters, Peak P.ower-2900 - See Vol. D 

Meters, PH-2900 - See Vol. D 

Meters, Phase-2900 - See Vol. D 

Meters, Power - See Meters, Watt (Vol. 0) 

Meters, Power Factor-2900 - See Vol. D 

Meters, 0-2900 - See Vol. D 

Meters, Rate (Pulsed)-2900 - See Vol. D 

Meters, Ratio-2900 - See Vol. D 

Meters, Reflectometer-2900 - See Vot. D 

Meters, Relay - See Relays, Meter (Vol. B) 

Meters, Resistance-2900 - See Vol. D 

Meters, FlFI-2900 - See Vol. D 

Meters, S Unit-2900 - See Vol. D 

Meters, Slope - See Inclinometer (Vol. 0) 

Meters, Snap-around - See Meters, Clamp-on (Vol. D) 

Meters, Standing Wave Ratio-2900 - See Vol. D 

Meters, Static Decay-2900 - See Vol. D 

Meters, Taut Band-2950 - See Vol. D 

Meters, Temperature (Contacting)-2900 - See Vol. D 

Meters, Temperature, Dial type (Noncontacting) - See Pyrometers 
(Vol. D) 

Meters, Temperature, Infrared-2900 - See Vol. D 

Meters, Thermal Transfer-2900 - See Vol. D 

Meters, Time Interval - See Timers, Interval (Vol. 0) 

Meters, Vacuum Tube Volt (VTVM)-2900 - See Vol.D 

Meters, VAR-2900 - See Vol. D 

Meters, Vibration-2900 - See Vol. D 

Meters, Volt, AC-2900 - See Vol. D 

Meters, Voltl Ampere - See Meters, Watt (Vol. 0) 

Meters, Volt, DC-2900 - See Vol. D 

Meters, Volt, Differential - See Meters, Volt (Vol. D) 

Meters, VQIt, Digital-2900 - See Vol. D 

Meters, Volt, Potentiometric-2900 - See Vol. D 

Meters, Volt, RF-2900 - See Vol. D 

Meters, Volt, Sampling-2900 - See Vol. D 

Meters, Volt, True RMS-2900 - See Vol. D 

Meters, VU-2900 - See Vol. D 

Meters, Watt-2900 - See Vol. D 

Meters, Watt Hour-2900 - See Vol. D 

Meters, Watt, RF-2900 - See Vol. D 

Meters, Wave-2900 - See Vol. D 

Meters, Waveguide - See Meters, Microwave (Vol. 0) 

Meters (MIL)-2440 
t Gralex Industries, Norwood, NJ 07648, 800-486-4499 ....•.•..... . • . . . . 0-1348 

Internationallnatrumenls, A Prime Technology Company, N. Branford, CT 06471, 
203-481-5721 ............................................... 0.1350·1351 

t International Microtronics, Tucson, AZ 85714, 602'748~7900 •.....• 0·1352-1357 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 
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Jol:>master Corp" Randalls!own, MD 21133-0207,410-655-1400 ",. 
~t Quahtec Technologies, Inc., Fremont, CA 9453.1!,. ''l15-498 .. 1041l.~ 

§ We'Schler ~rlst!l"\Irnents. klu!1hes Corp", Cleveland. 01-144136,216-238-2550 :I: -1\·12BS Micr~circuits (MIL), TTL, Schottky, Microprocessor-2440 
D"1!.11~ ilerofic)l. Laboratories inc., ARX, Inc., Plainview, NY 11803, 516 .. 694-6700 

, ..... , .. .. .. ...... " __ . , , ,, __ , __ " __ , __ , ____ , .. __ _ /<·1720-'1121 

1:'''"1'''.03 I "t l'1tf'n'11P1Holl"lal ~f."nf.;nf SY!itm"1~, lnt:'., J:\.IJmrO?!, NE "9818, 402-69..:\-511-! 
W;rr. !)·.).J<~808 }'\""""!7:1(Ji-1731 

f DGWr:1;;f Te!eC(lfnnlUi'!il~a.(!0nS D\lI., f\fJr'll, O"I/;'lJ 

"1- kjl2~ll Precision ~r;:iH Ri l}okiyn, 1\1\' 1 '22;.2 
§! 1.lv'j C., (liHerna1inlld~ iviicmtr.:.J:1!cs JI.I: 1;,::1"':, .f·,l (·f,,' I 'i 

iVlercer Electronics, Simpson [Iee~iit' Elqin, IJ" GO~ ;;:.:() 
:- Miilivac Instr..Jnlonts, Inc., ScnD"ec.c:ttiy, ,.' .. : 2:~0·: 
1· Photo Researr;tl:K.oH:l iOl'.~en U !atSWUI j. , C!\ ~;ol J1::: <~ '_'~:' 

Simpson Eleclric Co., Efqil:.;1. ':3-01?O 
Tl""!ler.JllOtlic;s Cc.rpOl ,"1ti01"1.' t-J ! l'L) mSLfi :r~F."',\T::, H~ 11'1 i('~~l". 'r, 

Microcircuits (M~t;"24,411;' 

;: ! ,-;<383-(';00[1 
(j':(!_, .1;, "/~:;'-:-n 

IntH:iq7 -:.:' 260 
'~, 2,-,?8:~-:n:)o 

:118"< '--'-,,'i[ 
,:j/-.22'3J 

-~ .4eroflex Laborrltmif:S l!llf .. , AFt~{ ~~it., 1-'1!J!ln',lir.-I..''!. !1"'!1f 1·~"N:~. S"\fH:194"e"i"rl~· 

intl:'.!rpoin~ Corporation. Ret:.il"l1{)nd. \t""'~ .:3scr:r:i-,:·nl.l£J, ~(~(j··"8:?·'~.~1(~l) 
t::...·li32··;733,O' .. 'j,E/10;lS-I:) 

t Mini-Systeil'lS, !nc_. F.~p.ctmnl1\. P;Jt:~;?1f-itr~ C:1J, , P~;::"lWi!I:I?, Mi.l. fi.27B2, 50\S-~;95··~,OO(l) 
. __ .... ,. __ ........ . _." ..... " ... , ". _ ,'\"i735 

Ohmtek inc., Vishay, Nlirlgar~ i-,.:llJ.::;, NV i4~OQ," IHn-:)~;.'3·~~n:;ni .!.!1"1~~'35-1f~fil 

t l\dvuricec Alldlu(J. inledl, Sanw Clara c.\ 9~)050 ,. ,>:Gli-J88· t!70;-' 
t J\l!icd-!Slgna! Aero:>tx)ce Co .. F,f)ntiix i::;Ol"llillUI ,'ir:)!!Cofl~) ;:j(~I .. ;-u",.':~(V~, \\itU r~ ",'[itl 

t A.S.!. ~,licrosy::1cm~" inc., (F()rrn~"'(ly ,.\fldncrl ,·:V·;tf)1"1)f~. i:'lc,j, [1oh81i"li,1, ~!V i ;T I (3 

LJalE- ,-=ict::ll,;,i~~,,, :;1\.. .. <d;.liiH.i' .. I:; ~-;'J" '.J ..... :. "c'· ".~.'- -.:,.
§ Dale Electronics, inc" i~orfo!l: Div" NU;TOik, N~~ Lid7G i -c~24~ 
1" Datel, !nc., Mansfield, MA 020Ll,J"J-1194 

, ;r~ 

,:j}.~L·:),i -I "Uu:IU 

SCG-:~~;;fj<:',OOO 

t Film Microelectronics Inc .. Pe.3oody, tvlA 01 9GO ~JOB-G~~?-99 \ J 
Hycomp, inc., Marlboroug{~, MA 01 (h~~ 5QO·/18G~G300 

Intepro Systems Inc., Billerica, MA O"i 821 !508·Gt13-7555 
Techno Division, Dale Electronics, Inc., Val~ r:;1\ 9140E,-'j 1:19 , n-IIF781·· iS42 

(Teledyne Microelec1ronics, C;/I, 2'1 :3-822<;:-':2~l,~'1 ?-87C1-9.83·i 
TSXdS Instrs., !nfmma~j(jr: T(~{)ln1Q. D,lna~,. 1")( 71)3BrYJO"~:1. . 1-HOI>-f~~!1 :,:~)UO 

Microcjij'euits (MiL), UIt1(0,~!":~4J~\] 
t Arlvanced AnaiOQ, intec!":, S(':nla C!E'r~, Cf.\ ·~!~()SO !.I02,-!)fJf.-2?O~' 

§t Arjvanced Linear Devices, lne., Sunnyvate) CA 94086-46GJ c1,CIG-720 s"l7J 7 
t ASJ Microsysfcms, inc., {rmmedy' A'"ldricll :-~ystcmSt I;lC}, ;jnr:arn,i:..i, NY 1 i 71d 

tl\ydin Corp., Horsham, PA 19()44 ,c:tl-I.-jS/··7bi') 
Beckman IndusiriF.l.i r;o;~..: .. I\ili!iate 0\ ~l"I1erson Elertnc ~.;o., FII!i(]rton, (~,J\ 8:!ti2Ei 

r Datei, Inc"~ Mansfieid, Mil, O?:J.ln-·! 1:-1<1 
t Film !'Jlicto<-)Iectronic.s il'ie_, P,,;(1;X;'OI/, ivd>.. C18f-J{i 

§tSihcor. General, Gmder. ":;'!i·ov::', :>\ . .:.J2(3,:! 'I 

Sit "1 eiec:yne C~)jtlpons\lb, 1'1f1o'Jnl~jr, ',{iew!, (;~ Ffi\l~·n- I ~.~2;~' 

-r Te:edy!lt' ~ticroe!e::\(G:Jb:;, i. ':."1 .~.i1q8Il'):·-, Cit 9{)U6t' :~' i 3-(1 
Texas jns1rs" lnformotion -i-C'l:tll!!.:.j. Llr~) DD!Ir."i~, ",7S:3er-9Q(1:"--I 

Mk;;trr.f(';in:~\L..dts (~~~L:::. tll.~l;,i·; ~:';)'(;1jWf';~\~~ o",c-·, "",\;·/,·"", .. ,;",,,,',1 
Alpha Industries, inc., Woburn. iVLt\ (J 1 ElO"i ~C).: /"SlJS-2J ; 50 

t A.SJ Microsysterns, ~nL., {F-orrn8rly AneJrtdl Systf1i7!S !;-;c.), ljoh~~mi;:J. l\r~' n'l r. 

Beckman Industrial Corp., MmiatL~ oj Emerson Electric Co., Fullertor" CP. 92635 
714-447-2300 

tTcledyne Microelectronics, Los Angeles, CA 900G6 213-822-8229:~2'12,-B70-Ha31 

Texas Instrs., Information Technlg. ("-irp., DaUas, TX 75380-9063. 1-800-S:t/·3500 

Mit;l'l(lr~iH:uits (Mil), Memories, 
Aerofle:r. Laboratories Inc., AP.L>t) tree .• i?llail!'wi€~'" 

t International Sensor Systems, Inc., A.urora, ~JE ,088-18, 402-694~6111 
'\'-[7~-1731 

-CO-Tech Corp,., Culver C5ty, CA g023~l<3510, 213Me3~n19{1n A"·1445 
Sunrise Electronics, Inc., G[endora, CAe 91740, 818-914-1926 .. ~ .. , " ... , 0 0 1329 

t Advanced Analog, [ntech, Santa Clara, CA 95050 .. . .... , . .. 408-988-2702 
t A.8.1. Microsyslems, Inc., (Former[y Andricll Systems, [nc.), Bohemia, NY 11716 

................ 516-589-5656 
Beckman Industrial Corp., Affiliate of Emerson Electric Co., Fullerton, CA 92635 

t EMC Technology Inc, Cherry Hi[[, ~,J 08034 . 
t Film Microelectronics Inc., Peabody, MA 0 '1960 
t Ho[t Inc., Irvine, CA 92718 ..... 

'114--44'7-2300 

§t Integrated Device Technology, Inc., Sanl:2l Clara, CA 95054-3090 
. Memory X, Inc., San Diego, CA 92123 . 

609-429-'7800 
508-532-9913 
114-859-8800 
408-'727-6116 
618-292-115'[ 
516-732-3448 
605-665-9321 

t Micro Hybrids, Inc., Medford, NY 11763 . 
M-Tron Industries, Yankton, Sll 5'1078 .. 

t Northwesl Microcircuits, Inc., Philol"alh, OR 97370 
t Teledyne Microe[ectronics, los Ange[es, CA 90066 

§tVLS[ Technology, Inc., San Jose, CA 95131 

503 .. 929-6424 
213-822-8229;213-8'70-9831 

408-434-7673 
t White T echno[ogy, Inc" Bowmar Instrument Corp., Phoenix, AZ 85040 602-437-1520 

f~'!329 

"i" p .. ::;.1 Mir:rosystems, Inc., (Former1v Andrich Systems, jnc.), Bohemia, NY 1'1716 

5 ! 6-589-5656 
P,1:':!,:'l,:tilt:lfl rnrlustrial Coq.l., .tdfiliate of Emerson El'3ctric Co" fullerton, CA 92635 

71/j-:1-t.7-2300 

;- ""1 :, wn:s(, • \::-~e\;':mn {"I.'ODS!;;;( ;':"e'.f!ccs LorD.. Thomson t.,.s~-:-, i otowa, N.J 015 i 1 
,'0 i -812-9000 

Mh,;I'-OI~iin(lifl~~$ (MIQ-2.1/,4!) 
Accusonic ~~yst0ms Corp., A,. D~Yl Sornpail\', New Hyde Park, NY 11040 

s·i· /'.U{~]oscne. inc.) ~t'·-'l.tt.:)rd., CT 06(127 

Japan F.ledrof'1c IV~anufr.:ctur8f3 Agency ~,lC., Wilmette, iL 6009 I 
§t Shl ;U' Bmti".ers Iric, Evo.nslon, Ii... 0/)202-3696 

(; 16-128-3300 
203-J77-4475 
70/?:-251 .. 3600 
i08· a66-2~OO 

~; ,i\;':p'i~e:,-~ Gr~m., inc .. 
':- +'I(r,r,--::n OptiCS Inc., SOlaJl;;, beClGI1, \.,}I. :"',!(, i:J-;)f~8l' , 

§ 1";)aci:ic Transduce\" LG~, Argeles, C.'-'. 90004- !£t'3~" 

5J8-.q;:f; S~rC;i·80U"3i!·3·49:2 
:::'J ~ -,~',6I"f)"J i'O 
908-874-4747 
"11 ~~- :::G~ S600 
G ! 9- ;r~'1:"J-4'~ 71 
2"i:3-4lg-1'i3~ 

90n·S7~·4:::·00 

~S',)l:iBr AbsDrtjng Ter.hnoJoQV {SJ-\T), i\ Spirig Co" Sprir'gtield \\~P\ 01108 

fechr.i·Tool, Plymoulh Meeiin'J, p,,, 19i1G~; 
§t Vision Engineering, inc., New Milford, CT 06776 

§ Car! Zoiss, Inc., Thornwood, ~JY 1 0594 . 

Mi<.:r<'l!lCOpeS, Measmirog-2901l ._. Ser~ 1101. ffJ 

BliO-628-8862 
215-B.?5-4990 
203-355~3776 

914-747-1800 

Microwave Comb GemmUm' -- See Generators, Microwave (VoL 0) 

t¥iic{oWaVfl Integrated CireLlit" (M~Cs)-345(J - See 1#01. .4 

Mi,,:row8VE! Receivers - See Fleceivers. Microwave (Vol. 0) 

tlllicmwlive Syst.ems, local Oistribution .. 3450 - See Vol. A 

Mirrors, Front Suriace .. 3700 
O.ley Inc" Branford, CT 06405, 203-488-1033 ... ,.,", .. , _, _."""". 0.1335 
Ea[ing Eleclro-Oplics, Hol[iston, MA 01746.. 508-429-·8370;1-800-·343-4912 

t Evaporated Coatings, lnc" Wilkwl Grove, PA 19090 215-659-3080 
t Melles Griot, [nc., irvine, CA 927 [4 .. '114-261-5600 

Metron OptiCS inc., Solana Beach, CA 92075-0690 . 619-755-4477 
§ OpUCS ior Research, inc., Ca[dwell, [>JJ 01006 . 201-228--4480 
t Optima Precision, Inc., West Linn, OR 97068 . 800-544-41 i 8;503-638-2525 
H'[umer Precision Optics, Pennsburg, PA 180'73 2'[ 5-679-6272 

Ro[yn OptiCS Co., Covina, CA 91722-2199 .. __ . 818-015-5707/5717 
. Shokai Far East Ltd., Peekskill, NY 10566 __ 914--/36-3500 
1" Swedlow, Inc., Uberty Mirrm Products, Brackenridge, PA "! 501 -4 412-22d.-1800 

Mirrors, Rear Surtace-3700 
Oxley Inc" Branlord, 'CT 06405, 203-488-1033 , ,. _." " . _, " , , .. _ ., " , ,_ 130 1335 

EEM 1991 §-Produci sold through distributors f-Product meets MIL specs 4>-Rentals #-Value Added Reseller 



Mirrors, Rear Surface-3700 (Cont'd) 

Ealing Electro-Optics, Holliston, MA 01746 ............. 50&429-8370;1-800-343-4912 
tEvaporated Coatings, Inc., Willow Grove, PA 19090 ..................... 215-659-3080 
tMelles Griot Inc., Irvine, CA 92714 ..................................... 714-261-5600 
t Optima Precision, Inc., West Linn, OR 97068 ............. 800-544-41 18;503-638-2525 

Rolyn Optics Co., Covina, CA 91722-2199 ........................ 818-915-5707/5717 
Shokai Far East Ltd, Peakskill, NY 10566 ............................... 914-736-3500 

tSwedlow, Inc. Liberty Mirror Products, Brackenridge, PA 15014 ......... 412-224-1800 

Mixers, Audio-1300 - See Vol. D 

Mixers, Microwave-3450 - See Vol. A 

Mixers, RF-3450 - See Vol. A 

Modems - See Modulator/Demodulators, Data (Vol. OJ 
Modems, Broadband RF-1900 - See Vol. D 

Modems, CATV-1900 - See Vol. D 

Modems, Communications, Eliminator/Une Driver-1900 - See 
Vol.D 

Modems, Communications, line Receivers-1900 - See Vol. D 

Modems, Communications, long Haul-1900 - See Vol. D 

Modems, Communications, Short Haul (limited Distance)-1900-
See Vol. D 

Modems, FAX-2000 - See Vol. D 

Modems, Wireless-1900 - See Vol. D 

Modular Telephone Cords - See Cable, Telephone (Vol. OJ 
Modulation Transfer Analyzers - See Analyzers, Transfer Function 

(Vol. D) 

Modulator/Demodulators, Data-2000 - See Vol. D 

Modulator / Demodulators, laser-3700 
Universal Voltronics Corp, Thermedics Inc.lThermoElctron Corp., NIt. Kisco, NY 

10549,914-241-1300 ........................................ 0 0 2132-2133 
t Andersen Laboratories, Bloomfield, CT 06002 . . . . . . . . . . . 203-286-9090 
# BEC Inc.lCertified Calibration Labs, Horsham, PA 19044 . . . . . 800-523-3808 
t CATEL Telecommunications, Fremon~ CA 94537 ........... 415-659-8988 
tCoheren~ Inc. Palo Mo, CA 94303 .............. 415-493-2111 
§Oata-Design Labs., Cucamonga, CA 91730 .. 714-987-2511 

RE Instruments Corp .. Westlake, OH 44145 ..... 216-871-7617 

Modulators, AM-1900 - See '101. D 

Modulators, FM-1900 - See Vol. D 

Modulators, light-3700 
NEe Electronics, Inc., Mountain View, CA 94039, 415-960-6000 ••••.•..• S.1326 

t Andersen Laboratories, Bloomfield, CT 06002 . . . . . . . . . . . . . . . . . . .. 203-286-9090 
BT & 0 Technologies, Wilmington, DE 19803 .... 302-479-0300 

tCleveland Crystals, Euclid, OH 44117. 216-486-6100 
§Data-Design Labs., Cucamonga, CA 91730 ..... 714-987-2511 

Displaytech, Inc., Boulder, CO 80301 . 303-449-8933 
t Electro Optical Industries Inc., Santa Barbara, CA 931 I 1 805-964-6701 (ext 280) 

Frequency Control Products, Inc., American Time Products Div" Deer Pk., NY 11729 
516-243-5730 

t INTELCO, Acton, MA 01720 ..................... ...................... 508-264-4485 
Motorola Ceramic Products, Components Division, Albuquerque, NM 87113 

......................... 505-822-8801 
RE Instruments Corp., Wesllake, OH 44145 . 
T ekironix, Inc., Beaverton, OR 97077 .... 

Modulators, Magnetic-2200 - See Vol. D 

Modulators, Microwave-3450 - See Vol. A 

Modulators, Phase-1900 - See Vol. D 

Modulators, Pulse-3450 - See Vol. A 

Modulators, RF-1900 - See Vol. D 

Modulators, Satellite Antennas-1200 - See Vol. D 

Modulators, Video-2200 - See Vol. D 

216-871-7617 
800-835-9433 

Modules, Amplifier-Also See Amplifiers, Specific Types-3130 - See 
Vol. A 

Modules, Analog Multiplier-3i30 - See Vol. A 

Modules, Analog-lo-Digital Conversion-3130 - See Vol, A 

Modules, Arithmetic (Binary)-3130 - See Vol. A 

Modules, CAMAC-2900 - See Vol. D 

Modules, Control & Switching-2200 - See Vol. D 

Modules, Data Acquisition-2325 - See Vol. D 

PRODUCT INDEX & DIRECTORY 

Modules, Data Retention-2325 - See Vol. D 

Modules, DIN Interface-2100 - See Vol. C 

Modules, Delay Une-2350 - See Vol. A 

Modules, Digital-to-Analog Conversion-3130 - See Vol. A 

Modules, Display - See Display Modules (Vol. B) 

Modules, Encoding/Decoding-3130 - See Vol. A 

Modules, Filter-3i30 - See Vol. A 

Modules, 1/0 Relay-3130 - See Vol. A 

Modules, Logic-Also See Cards; Circuits; Networks-3i30 - See 
Vol. A 

Modules, MIC-3130 - See Vo'_ A 

Modules,logic, Surface Mount-3i30 - See Vol. A 

Modules, NIM-2900 - See Vol. D 

Modules, Oscillator-2300 - See Vol. A 

Modules, Power Entry, Filtered-2700 - See Vol. A 

Modules, RMS-to-DC Conversion-3130 - See Vol. A 

Modules, Sample & Hold-li30 - See Vol. A 

Modules, Switching-5i00 
Advanced Systems Concepts, 'nc., Altadena, CA 91001, 818-791-0983 .. 001144 
Collmer Semiconductor, Inc., Dallas, TX 75244,1100-527-0251;214-233-1589 

................................................................. A02085 
CrosspOint, Div. of Info-Ute Corp., Fairview, NJ 07022, 201-941-4455 .,. B0 1673 
Crouzet Corporation, Carrollton, TX 7S006-2S03, 214-250-1647;1-800-527-5311 

................................................................. B·1675 
CYTEC Corp., Penfield, NY 14526, 716-381-4740;800-346-3117 ..•.•..•. 001240 
EI~tronic Components Groupe, Stein Industries, Inc., Minneapolis, MN 55403, 

612-375-9639;800-677-8719 .................................. S.1689-1691 
§ Gordos, A Flint Industries Company, Rogers, AR 72756, SOl-636-S000 

•..•.•..•.•........... ; . • . . . • . . . . . • . • . . . • . . • . . • • . • .• S01488, 0 0 1171,1173 
§ Grayhillinc., La Grange, IL 60525, 708-354-1040 ................. So1490-1491 

§t Leach Corporalion, Buena Pk., CA 90622-S032, 714-739-0770 
.................................................. B0 1529-1531,1534-1535 

t Lorch Electronics:Div. 01 Vernilron Corp., SI. Petersburg, FL 33710, 813-347-2181 
................................................................. A·USI 

Lucas Ledex Inc., Vandalia, 01-1 45377-0427, 513-098-3621 •.••.•.. Bol731 , 1915 
§ Powerex, Westinghouse, GE, Milsubishi, Youngwood, PA 15697, 412-925-7272 

................................................................. Ae2117 
Teledyne Relays, Teledyne, Inc., Hawthorne, CA 902SO, 213-777-0077 .• 8.1608 
Weidmuller Inc., Richmond, VA 23236, 804-794-2877 .•....•••.•..•.•.. C.1579 
BURGESS-SAIA, Inc., Buffalo Grove, IL 60089 .. ............. 708-215-9600 
Capitol Switch Inc., Bethel, CT 06801 . 203-744-3300 

§ duT ec, Inc., Jackson, MI 49204-0964 800-248-1632 
Ghielmetti, Inc. Westlake Village, CA 91361 . 800-228-1097 
High Voltage Technology Inc., Yonkers, NY 10701 .. 914-423-6636 

§International Rectmer Corp. EI Segundo, CA 90245. 213-772-2000 
§International Technologies, Inc. Warwick, RI 02888 . 401-781-5595 

MarLee Switch Co., Upland, CA 91786 . 714-982-8988 
Maxus Electronic Corp., Boulder, CO 80301 . 303-447-1226 
Power Dynamics Inc., West Orange, NJ 07052 ... 201-736-5722 

t Racal-Dana Instrs. Inc., Irvine, CA 92718 ......... 714-859-8999 
tSolid Siale Electronics Corp. Northridge, CA 91324.. ..... 818-993-8257 

§t Solitren Devices. Inc., Semiconductor Group. Riviera Beach, FL 33404-9978 
.. . .. . .. . .. .. .. .. .. .. . .. .. .. .. .. .... ......... 407-848-4311 ;800-888-8763 

T-Bar Data Switch Corp., Shelton, CT 08484 ............................ 203-926-1801 
tTeledyne Microwave, Mountain View, CA 94043 ........................ 415-968-2211 

§t Teledyne Solid State, A Div. of Teledyne Relays, Hawthome, CA 90250 
213-777-0077 

§ WECO Electrical Connectors, Inc., Kirkland, Quebec, CANADA H9H 314 
514-684-9136 

Modules (MIL), Electronic-2440 
t ILC Data Device Corp., Sohemia, NY 11716-2482, 516-567-5600 •••.•... 0 0 1177 
t Lorch Electronics:Oiv. 01 Vernitron Corp., St. Petersburg, FL 33710, 813-347-2181 

................................................................. Ao17S1 
tTransmagnetics, Farmingdale, NY 11735. 516-293-3100 .......•.....•.. 001196 
tAmerican Trans-Coil CorporatiOn, Richmond Hill, NY 11419-1410.. 718-441-5207 
t Aydin Vector Div., Aydin Corp., Newtown, PA 18940-0328 .. ' 215-968-4271 
tDensepac Microsystems, Inc., Garden Grove, CA 92641-1428 .......... 714-898-0007; 

BOo-64-CHIPS 
t Diversified Systems, Inc., Indianapolis, IN 46268 ........................ 317-299-9547 

KineticSystems, Lockport, IL 60441 ..................................... 815-838-0005 
t MagnetiC Component Engineering Co., Culver City, CA 90230 . . .. . . . . . .. 213-398-4761 
tModular Devices, Shirley, NY 11967 ................................... 516-345-3100 
t Natel Engineering Co., Inc., Simi Valley, CA 93063-3449 ............... 805-581-3950 
t NAVAN Corporation, Media, PA 19063 .................................. 215-543-8066 
§ RTS Systems, Telex Communications, Inc., Burbank, CA 91506 ........ 818-566-6700 
tSolid State Electronics Corp., Northridge, CA 91324 ..................... 818-993-8257 

Submarine Signal Division, Raytheon Company, Portsmouth, RI 02871 .. 401-647-8000 
Techrand Corp: of America, Muskegon, M149444 ....................... 616-798-2930 

t Teledyne Microelectronics, Los Angeles, CA 90066 ..•... 213-822-8229;213-870-9831 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY Monitors (MIl)~ Data~2440 
-------------_._-------------_. ---,----------------------_._--- ---------------------

Modules (MIL), Standard E!ectronic:-2440 
t ILC Dalo Device !:orp .. , Sohemia, N'fli7ifi-2482, 5i6-567-56UO 
t MDF Products Inc., Danbury, CT 0661 i, 203-'l43 .. :l579 

Osi·I"7Y 
0·1293 

t IJiversiiied S'ysterns, Inc., Indianapolis, iN 46268 
t t-"1e..;f:Tmic C{)n)p()I"I:-~!)is & Ma~j;.;. Ojl' .. f3 fE Product:; Carr." \I\'arn-': . P,ll, Hi~~,:,:;~, 

b j,1 ;Z'3-:;:'OOO 
~~lr,etlcSysiem3, t~IJcf(p~)n, 1L. 604L~ I C' 1 ~)-nJ~~-0IJOS 

t K.oep Pre-cisioi') ~'~lt'inclmrl:;;, ~nc ... 30uttJ [-)!ainheld, NJ ':f7UeU :201·1S/-.2:,~;!I)<~~?1' 

Submarine Signal D,vislon, Ra'yt.tleon Company, Po~1srnouth. Fit 02871 401-~'47-80t10 

'ectw-:.nrl Corp Of America. Ml(~3heg()::.!Vi1 49444 
t :(::!k .. rlyne Mir;r~){:12ctfa'lics, Los Ange!r'~,. Cf\ 90066 

f:i 1 fi-7r,)1} ?9JO 
~ 13-B?'2-B229;?13-R70-SH3:1 ~ 

Mo~din!ll S~r\fiCe5 -- See Serlliul[i, Molding (,/('1. 0) 

MOllhors, i-ii~!h RflSoiutim'fi,·2(lO[) ,- S""C) l/ol, D 

Mmli~om, tilumidity,2::;:;(l(, ,. :See F·uL IJ 

Monitors, laser Energy··22UO -, Sse 1/01. 0 

MOllitors, Line 8, I"rogml1'l-i900 -- See Vol, ill 

Monitors, Modlilalil.)!I-2900 - See Vol. iJ 

MfJ!litors, r"IJWEH', ~i~kmwi]'ve-29((lfJ _ .. See Vol, IJ 

Mon1tors, Power, RF,,2!:1110 -- Sep. Vol, D 

l\Iiollitl)rs, Resplllns(; irime-2!1(IO ,-. See 'ifol. lJ 

~Jilonaft:or;H~ l'e~(fnJ'~SNOU~, ~.;:n.~~;('l(j~!~c'''2!.47f~ 
§ ,Ildvanced \fldHO Pr00uc1G, li1.1!.eton Mob, 0'1460 , , 
§ Conro.c Dispiay Products, lnc" Duarte, Cr'\ 91010 

Petel Parts 8. A:;,.~;oc;s" lNebs[er, NY 14580 , 

50!3-.:W6"OO·':.1 
31 H-303-01J95 

l ': 3-21).5--25/1..0 
§ Sj.)8CO Di'J., Gmnponents Specialties, ~nc., ,. imienhufst, ~~'! 117 :~,( . ~1tH=!5?-870[); 

800-64,-551 G 
215-5B2-2711 !j·t Teltron, Inc., Simsboro, PA 19508 

Mtmit(l,)r~, TeIlIWCr'1l~Ur"""',\\i3il:; ~e:e COrnr'l,q$, fe'Tlpe!'at\.ife-
530Hl 

CO,;;'",t-!n J f··~)-:;na~c:~: V~::;~,a; CA g?1Jf13··8;~~'-l G·I~l·~~9/)·nB~,~: DIt"~3eL 

!1o"";i'em2lUon.n! tn~s;troJm:~fr;t.$, Prim~ Tecil~nnl·nrty Co:vtrnpG1ny, ~J EJ-ran1l""l.rd, C1" 0647'L 

L~:eyst()floe Ct.:iTbl:lr.l, -rhefmi~:;~I{.~~· Ohl., St, p,~, -!~i:i1S7, ;rl!4:/~l-l-~15!j:"~ . S!.l-Wt:;1 

Laun~~ El0dl"onic3, lnc_, i'~f.nfij'port ~:lea:::.:h, 9~£1b3. ln4-Ci43·6.8~6 Dc~<IJ59-13S1 

Om~g~ Stamford, c-r 069i~;7, ~,QO-ti2~-SJ.'~2 '. I).?;l-1054, Du 13fj!il--j369 
~PM, ~nc., OH 44·139, 216<3·19-:2300 . \Jl)i3·~1 

1" ~ustJClk msttnl'l'r.,en1'!to, Mm'~ rv Company, f.. Gll"ceun'Vich, i;=1~ 02:r;1B, 
40·~··~8/4,6S0C;aOO-33~1·32tJ:? . 0 0 1423 

~~nsor Scientific, tnc., fai~iie!d, .NJ 0100~, 2~1-221-7790;BOD-5~!4 .. 'i!)-m 
, _ .... . ......... ,.... . ... . .. . . . ... . .. So1il62-1BG3 

Texmate, Inc., lIisla, ell 92083-8397, 619 .. 591H!89~ ... . .. . . .... . .. . . . .. llo1382 
TheHn-O~[}isc, !nc., Midwest Component~ Product Lki)" uVlimsfieid, OH 

44907-0538,419-525-8450 ................. .. .. _.. . .. .. . .. .. S-1866-iSS9 
1NAHfiEN G-V. GENEP.t4,L SiGNAL C.OR~;., WHi?PANY, ~.J 07981. 201-386-1200 

Weschler Instruments, I-iughes Corp., Cleveland, OH 44186,216··23$-2550 
, ... , .. , ....... , ............... _ ..... , . . D·1395 

ASS Kent-Taylor Inc" ASea Brown Boved, Rochesler, NY ·14682, 7H)-~35-5000 

Action Instrumen1s, San Diego, CA 92123 619-279-5726 
Active Cantlof Inshurneniaiio{1, Key LcugtJ, FL 3:)037 305-451-1000 

§Acurex COfp.JAutodata Div" Mountain View, CA. 94039 415-967-9100 
§ ,I\mprobe Instrument, Core Industries, ~nc, Lynbrook, NY 11563 516-593-5600 

Analogic Corp .• Peabody. MA 01960 508-977-3000 
§ARGA Controls. Pasadena, CA 91105 _ 213-682-3314 

ASC Systems, S1. Clair Shores, MI 48080 .. 313-882-1133 
§ Atkins Technical Inc .. Gainesville, FL 32608 , 904-378-5555 

Barbel-Colman Co" indio Instrs, Div., Rockl'ord, It 61125-7040 815-877-0241 
§ Beckman Industrial CDrp,. An Affil!8te of Emerson Eree Co., S~ltl O~ego, CA 92123-·1898 

§ Beede Electrical Instrument Coo, Inc., Penacooi~, !\IH 03303 

Bently Nevada Corp., Minden, NV 89423 
Burling Instruments, Inc., Chatham. NJ 07928-0298 
Calex Mfg. Co., Inc, Pleasant Hill, GA 94523 

§Capintec Instruments, Ramsey, NJ 07446 
CDS- Colorado Data Sys_, [nglewood, CO 80110 

"t Climatronics, Bohemia, NY 11716 

'619-495-3200 
603-753-6362 

800-227-5514;702-782-3611 
201-635-9481 
510-932-3911 
201-825-9500 

303-762· 1640;80(}-CDS-ATE1 
516-567-7300 

t CML MACAAR. A Manne Electric Systems Co., Clmor~. N.J 0"1014-·1'135 

COrlirolex, Inc., New Boston, NH 03070 . G03-LiB"/--5512 

1" Control Technologv Co, Inc" Long Island City, hlV 11'101 71 fl .3H !··~":3:~ 
CrlHnpiurl f\lL)dlJ~c'l~ M;HICh(~s.lel, N! I 03 i n~j ;~(J,; C6!J b 121 ;800- ~i;H::T;:r~, 1 

eatt.'!, !nc.. ME1,rSlf')iLi, rW\ O:)()C;;'~.' 1 : ~ .. Vi :,O(>~··(j~:-· .(). j(~ 

1-::'avlromr: I~:mp,. f-1f'IINkel' ;;;\r:lUele'l, M':'1I1\!::.UUI(; ;:.'r-i '.:.~-,:J{~;-: ::'I~)-8{)6-:<i::!1) 

Digit0.i Dyn:":I-01ics. iiV~ .. c:;C'0t15 Vo.i:f!Y, CA ~-)5(f;;.-.i 1mB· :t;'lf:--'l '+1;.'1 

t DigltHC. Manon, UH /j3::::02 n1':1 ·J8r<Htt.l 
1- [11"<Jrll't7 Tcchnolo':-ltl:!~, ~Ilt:., cGi:-X),I, :';,1 (if_·,~ 1 ,.',-/11.1 1 ~ . SOH·?::r;:· 368() 
§ Elan TeCrlflicdl Corp .. r- airlie1d, CT 0643(:1 ?1)3<i25·-:::1 i 5 

HGel-de: T '1chr:.r~lei,~r, !")h!h.::lc!l>~r. '?/', i::·j;,,, ~,! :~ .. . ::~'3,~r;:::_; 

F: ,ic;~·lillj,~ ;.\nOlls Ip;.-,l'"" ~mcnt ~n(~r<l ~'")rnli~.~, Ii': ~ tj:.l:)/( 

§ [v(;:!rest In~(~l SCi-:'~III~n, !nc" f-ullmton, Gr\ 92G:34<:JV: C! 

') .Jolm ~-~l!kn Mfg, Cu. 'liC., EVf;re.ti., We. 98:::06 ;r'.i,'-', .-ii3~{lj 

"t r:OX [vlFTLFl h\!C., Elbuln, !L 0011 S 

:'::If::quelll;Y G. TIn-Ie ~';ysteq I~i. h-.{" , Dc~llIm, Inc., R"'"'ti~d\t. 1·:1,', ("'13'1 Cl 
~T Uordon C(l . .vh~tlow, R~cilnlOmj, iL GOO" ! 

Cion:(J,. rmciL!ct~;, r:ilOo!dlclcJ t..../l D~I3[)~) 

.:. ~-j:"jncoct~ F:-"JecirC:tllr:s Corp., l-lifl!JhCiill h/l":\ 0;<04:1 , 

HannI, l!1~:" E. Norw3.~l.:., CT OCid5h 
§ rk.!hn In~}lrumel1: Cu., IIlC, Ivl<:lurllr.:'e, OH 1!3S~'.r1 
1" Hov,'vll In:sJ:furr'CI tis. Ft. Worlt"J, IX 7fi j 0"7 .. 

Hy,Cal Cngineerinv,;::.1 Mont~), C/\ 9i7:~'j 
~ IntL';:'cornpu1(",r, Jarn3c;a, NY I 141 () 
§ Jewell Ele(;trir:al 1nstruments, M'·inr:tlf~5le,', 1\!H ()~.' 1 0::, 
§,johnson YOkO,-}1Wa Carp .. Newnan, 314, J028b 

«,cteiTlaJRL'd.m Division, knah0lm, Ci\ 9.280,~ 
Klr19llcSystcn·ls. Luckport, il6044; 
Lu!m ~~hore Ctyotmnics, !rlc., V\les1ervil!p OH ~.3")B1 
i _ambert EnfJinR8r!ng i1"(":., Bend, or.., 977:)1 

S' LctlKi ~qlr,'JI"ed. U.l.~1C1 i!lsi",iJmellis jn11. Inc., B~~~.;ii)l, .. 'I, 1 ~1~.:::." 

~_'.:!0(1~.., Nc·;"(h;·.lp, G8na2i ~~:grl<' .. :i, i"kJ,'1il Wales, r;:..j; .j 9,~Of.l 

0l....lJve CO!ll<"oi-s 1-:::0[{J., i~_. 60090 .' 

t'Aelriy. ~nstrllment ''::'0" HOU:=;tOfl, TX 77043 .,' 
iVletmsonics. Inc., Hoctlester, NY '14692-3075 . 

~t Mikron !nstr., Wyckuf1, 1\lJ O/"t1S·j 
~li'!)co P:'(lcJuct:.;, Minneapolis, MN 55432 " 

a(l'Y·(J~tl· ;.I!j!.,~ 

:4 I", ?,~,:<,~,; 'I 
qO,)-,.j.?:~'-·<l:~V: ~ 

r~!)0-!J8" - ;,:f)(;(~ 

2G~j ':.J i~' -6·· on 

H : .::-i.i! i~-2;~·~ i 
'O~j.· ~';:·~,-~lSO! 

0;17 7~o-4190 
20~.{.,,~:;o6-25?3 

'; ! 9-093-4356 
B17-J36-7411 
G I (1-444-4000 
7·1 e-~~9l-5500 
31.13-669-6400 
404'·254-0400 
,7 ~ ,I.. b~.IIJ ·\:;(}G i 
:11 (~·t1:~IH\rH)5 
f;, ~1-8qi-~:2(i~:i 

i"JIU-:q:lfj-'_)h:.!:·, 

'~.'OO 

:~O(! "):J''-;·{";!lfl\) 

:~':')''"';l;~-) ;)X~D 

7'13-461-2131 
716-c134-7aOO 
?(lj,fVJi r:no 
(;i.'!,!1 ,'I 'I 

§ 1""lewpOIi E~eclronics, Santa Ana, CA 92704-4426 I:' ,·11) 

§ Non- Linear Sysierl1s/0iv. 0; Kaypro Corp., San Dit)Urt, e/\ ,);' L I I 

~' !: 1 .'; { J I: !. t I \' /l '( II , I 

1'1 

§ .'-\.icijic Tm!ltxiucel ,;\xp .. I_::J3 l\nqt.:I~Js, CA 90004,·1l.jI3·) 

Pi·inco iashurm:~llls, h::c" 3(;uth6m~;:.M,n, FA 18966 
t i~f)!CO ProdUc"i2" r'.J~;>n\' D·· CO -802;3"/ 

i=ljcf;i'".ird-L(!c Co, Craniuld, r\iJ Oi"O·~6 
,~:G!enWic jnsi.w:TJI.:n'ls, We.s:l ~'a~m b6L:lr.i , ;':L 33407 ..... " .. ,',.,., ..... , 
Serial Lz,b P({Jl..i~i., Inc., Mat'iborro, !'v'i/-\ 017,')2 

(is. F. ?roduci::: CorpmclJ:ion, Chester, t,j~i O!fX~O . 
§SK.F Con(Jilil)n San Dieqo, C;.\ l:,21;)3- ;'34-: 

1,/ il 

~01-276-'071D 

407-80 H350a 
617-481--1684 
201-?71·4009 
Bi 1-)-tl 9S<:>400 

55.'3M. D'I?-i:(i"l-B,:t:J::t; -~K!(I-f-.",S()r'Hfl 

':;c.ldor ;.\b::orbrng Tcchnn:og'.l (S/\"·n ,d. ,(·.pi(i~; Cc ~,pnn'cI;.r~JIcl. 0 ~ 10· 

'3toniord Rf.:;.·:;d~,. SY:-i" ~:.,:; .. :_·;LIJI ..... ,y\,-8!c;;, G;.:. ~1,;iO:-;:,' 

';irawbe'TY T"re':), In.: •. , SU:lnyval~, C.~\ 9,~i.G:iG 

~ '3:;n.shinl" ins[' 'jrn1.·)!~·!s, P:·:tl:.looiph,',i, p.~'. ; 0 ! 16 
§ S'Jper!or F;p,r::lrir::, SristnL cr 01')010 
T SVSC0fl Inti., tn\":. ~-)D, (-.lend, ~j\II-~6SfJ-l- ~17 26 

. ' .. :.;ly."/:I.' :)1.'t_~,C 

~08-T·,;~;·,rnG\.' 

.. ~' :.::: fj-: ii~l!..'U.fki(J·.:;ct.!:~:'-11(Y) 

/.\)::-i'~)·3;-.<:·h(j'l 

T :.'c!l!1ical St-)Ivices Lmx-ralor',' inc .. i=t V-Ja~t0n ;~·:_'~jcr:, ~;~·'[;>·.:i.2 

1"~k~J\fne Con'poiI0n!s, iV1{)unl<j~·t "'ii~)'~I, :::J\ f~L!\"(~9 7?:Rl 
~ TL;Pl.::ii D;v., Big Tb·es inds., ~. P~;\I!""di~;Kl. nJ 070ec 
o fempt!olHc Coqmj:31i·Jo, ~-.!ewi(,r,. ivj,t\ 1)2 lS3 ' 
·i ThAlt·no F:R:-:l:\C. Z)rti":,(lk' B(,;o~~, N,j ()16D2 , 

.~ i ~',-~J6L>'~:h!·! 
':,,(:,')-/S:f_(i:':'~D 

i'- ''l!~ . .' 

;:ll·l-l)"l::;-58CID 

§ VA-Tron Systems Inc" ChUla Visto, GA 919~ i 
-j' \/i(ris Go,. Gardiner, t'!V 12525 

Western Elc1m, CCITlf.)S, Corp., Camarillo. CA 93010 . 

619-t.j23-4SSS 
914-255-5000; 300-431-8232 

805-482-8002 
'J Vl..'llovv Springs ~nstrurn8n1 Co" YellOW Springs, OH 45387 . 

MRVL M 

Moni!f<)'':;, "j'(,rqUG/ ~pel",d~22(llJ) -- See 1101. D 

M!:mitom, TO'JCOl-- See TOLich Monitors (Vol. D) 

Monitors, lJil.1ratioh-22I:JO - Se;; Vol. D 

Monitors., Video-'!900 .• , :See V~)J. IJ 

MC)I1ilors, Voltage -- See Meiers, Voll (Vol. D) 

Monitors, Waveform - See OsciilosCOI)eS (Vol. D) 

Monitufs {MIl), Oata-244:t'i 
Cnmputron Display Systems, X&ei CCfpora~ion, Elk (.:rove Vi!!W:Je, IIi.. ~)O(lG:7., 

"06-952 .. ~800 ... , H·'W;;· 
t Inlode., Inc., Wolcott, CT U6716, 203-879-4944 ti o iU-Hi,-1017,10g0 
t Aydin Corp., Horsham, PA 19044 '21 S-657-7510 
t Aydin Vector Div., Aydin Corp., Newtown, PA 18940-03~'8 . 21 ::'-9G8-4211 

Computer Doctors, College Par!'"., MD ?C·'40 j··80n-RArJ~-SI AH:::-li)1-4lll·-3095 
Dixson, ~nc" Grand Junction, CO 81503 :303·-2't4- j 241 
Intlorllc.~" Inc., Canton, MA 0202 j 01!- C;:Fl-t!902 

§ Science/Electronics, Dayton, OH 45401-0986 tl j :'H)5~-6!"iS5 
§Sofrel.lnc .. Eden Prairie. MN 55344 512-937-8B3b;1·BOO-8-S0FREL 

____________________________________ L-. 

,-------------------,,-----------------
EEM 1991 §--Produci sold through distributors t-Product meets MIL specs <1>-Rentals #-Value Added Resel!m 



Motor & Generator Armatures, Rotors, Stators-3500 PRODUCT INDEX & DIRECTORY 

Motor & Generator Armatures, Rotors, Stators-3500 
t Fasco Industries, Inc., Hawker Siddelem No. 200, Chesterfield, MO 63017, 

314-532-3505 •••.•..••••.••.•••••••...•.••.•.••••.•.•.•.•..•.••.• C.1623 
t Georator Corp., Manassas, VA 22110-0070, 800-523-9938 •••• D0 2195-2196,2198 
tVernitech:Vernltron Corp., Deer Pk., NY 11729, 516-586-5100 •.••. B.l031,1318 

Arc Systems, Inc, Hauppauge, NY 11788 ............................... 516-582-8020 
t Ashland Elee. Prods., Inc., Rochester, NH 03867 ......................... 603-335-1100 
§ Axial Magnetics, Tencallnc, Simi Valley, CA 93065 ..................... 605-527-0900 
t Danmar Inds., Moorpark CA 93021 1,805-529-3788, 1-600-666-6268 
t Eastern Air Devices, Inc., Dover, NH 03820 ............................. 603-742-3330 
tEEMCO, Datron, Inc., Los Angeles, CA 90039 ........................... 616-247-7060 
t Fabricast, S. EI Monte, CA 91733 ....................................... 816-443-3247 

§t Fibertek Inc., Franklin, TN 37065 ............................... 615-794-1400 
Framar Metal Products Co., Inc., Kenilworth, NJ 07033 .... 908-241-0710 

t Globe Motors, Dayton, OH 45404 ............... . . . . . . . . . . . . . . . . 513-226-3171 
Hathaway Corporation:Motion Control Div., Tulsa, OK 74116... 916-438-7800 

§ Howard Industries, Inc., MiHord, IL 60953 . . . . . . . . . . . . . . . . . . . . . . . . . .. 815-889-4105 
t IMC Magnelics Corp., Eastern Div., Westbury, NY 11590 ................ 516-334-7070 
§Industriallndexing Systems, Inc., Victor, NY 14564 ......... 716-924-9181 
t Inland Motor,. Kollmorgen Corp., Sierra Vista, f\Z. 85635 ................. 602-459-1150 

National Lamination Co., National Material Ltd., Des Plaines, IL 60018 706-296-7676 
t Novatronics Inc., Stratiord, Ontario, CANADA N5A 6V6 . . . . . . . . . . . . . . . . .. 519-271-3880 

Penn-Tran Corp.,Sub. 01 Spectrum Elclrns.lnc., Wingate, PA 16880 ..... 814-355-1521 
PMI Motion Technologies, Kollmorgen Corporation, Commack, NY 11725-5703 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 516-864-1000 
§ Powertron, Contraves Goerz Corp, Charlotte, NC 28210 ........ 704-525-8962 
§ Reliance Electric Co., Marketing Info Center, Cleveland, OH 44117 .... 800-245-4501 

Sierracin/Magnedyne, Carlsbad, CA 92008 .................... 619-436-3321 
t Sko-Die, Inc., Morton Grove, IL 60053 .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 708-965-1130 
tTransicoillnc., Robinson-Halpern Products, Trooper, PA 19403 215-539-4400 
tVailey Electromagnetics, ECM MOlar Co., Elkhorn, WI 53121 414-723-6400 

Motor Assemblies with Integral Tachometer/Enc:oder-3500 
t Clifton Precision, Ul!on Systems, Inc., Clifton Hgts., PA 19018, 215-622-1000 

...•.•.•...••.•. ,................................................ B01251 
t Fasco Industries, Inc., Hawker Siddelem No. 200, Chesterfield, MO 63017, 

314-532-3505 ... " ...•.•. , .•.....• , ............. ,................ C.1623 
Inl,anor, Naugatuck, CT 06770, 203-729-6258;800-8E-SERVO ....•..•.. 801279 

§t Micro Mo Electronics, Inc., St. Petersburg, FL 33701. 813-822-2529 
....... .................................. 8 0 1298,1920,002243 

t Molor T .. r.hnology, Inc., Dayton, OH 45429, 513-294-1041 ....•.•.• S·1303-1305 
PI I TMMJ. Fenn Engrg. & Mfg. Corp., Harleysville, PA 19438, 215-256-6601 

......................................................... 8·1309 
.-, ,';I"",,,,,, K .. ""," Corp. (SKC), N. Hollywood, CA 91605, 818-764-4266 •.. 8.1311 
1 ';tock Drive Products, Div. of Designatronics.lnc., New Hyde Pk., NY 11040, 

516-328-0200;328-3300 .•.• "..................................... 8.1312 
t Aolromec, Inc., Carson City, NV 89706 ............................. 702-883-9226 
§ Barber Colman Co. (A Siebe Co.), Motor Division, Rockford, IL 61125-7040 

............... 815-397-7400 
t Computer Optical Products, Inc., Sub. of Hathaway Corp., Chatsworth, CA 91311-6910 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 818-882-0424 
Data Technology, Inc., Woburn, MA 01811 617-935-8820 
Escap Producls, Hauppauge, NY 11788 516-234-3900 

t GME Systems, Inc., Pittsburgh, PA 15090 412-935-0440 
Hathaway Corporation Motion Control Div., Tulsa, OK 74116 918-438-7800 
Hitachi America, Ltd., Tarrytown, NY 10591 .. 914-631-0600 

t IMC Magnetics Corp., Eastern Div., Westbury, NY 11590 . 516-334-7070 
§t Induslrial Drives, A Kollmorgen Div., Radford, VA 24141 .... 703-639-2495 

§ Industrial Indexing Systems, Inc., Victor, NY 14564 .. ' 716-924-9181 
t Inland Motor, Kollmorgen Corp., Sierra Visla, f\Z. 85635 602-459-1150 
tMaxon Precision Motors, Inc., Burlingame, CA 94010.. 415-697-9614 

Ormec Systems Corp., Rochesler, NY 14625 716-385-3520 
Parvex Servo Syslems, GEC Alsthom International, Inc., Spring Valley, NY 10977 

"914-425-6908 
PMI Motion Technologies, Kollmorgen CorporatiOn, Commack, NY 11725-5703 

.............. 516-864-1000 
Portescap U.S., Inc., Hauppauge, NY 11788 .. 

t Transicoil Inc., Robinson-Halpern Products, Trooper, PA 19403 
§ Westamp, Santa Monica, CA 90404 

Motor Generator Sets-4000 - See Vol. D 

516-234-3900 
215-539-4400 
213-393-0401 

Motorized Components - See Potentiometers, Motorized (Vol. ), 
Rheostats, Motorized (Vol.), Transformers, Variable, Motorized 

Motorized Micropositioners-4900 - See Vol. D 

Motorized Potentiometers - See Potentiometers, Motorized 

Motorized Translation Stages-4900 - See Vol. D 

Motor Speed Drives - See Controls, Motor Speed (Vol. D) 

Motors, Brush, DC-3500 
Advanced Technology Company, Vista, CA 92003, 619-727-7430 •.. Bo 1235-1237 

§ Sodine Electric Company, Chicago, IL 60618, 312-478-3515 .•. .. ..•.• .• B.1248 
Crouzet Corporation, Carrollton, TX 75006-2503, 214-250-1647;1-800-527-5311 

. .•. . .. . .. ... . .. .. . ..•.•... . ..•..•.. ...•.. .. .. ..•...•.. .. .•. 801252-1253 
Eastern Air Devices, Inc., Dover, NH 03820, 603-742-3330.............. 8.1254 

t Eltrol Corporation, Canoga Park, CA 91304, 818-709-0131 .•.....•.. ,. ,. 8.1255 
Fasco Industries, Inc., Hawker Siddelem No. 200, Chesterfield, MO 63017, 

314-532-3505 .•.•.•..•...•....•..•.....•........•.• ,............. C.1623 
§t Industrial Drives, A Kollmorgen Div., Radtord, VA 24141,703-639-2495 ..... . 

B·1277 
Infranor, Naugatuck, CT 06770, 203-729-8258;800-BE-SERVO ..•..•..•. B.1279 
Mabuchi Motor America Corp., New York, NY 10016, 212-686-3622 ..••. 801293 

t Micro Mo Electronics, Inc., St. Petersburg, FL 33701, 813-822-2529 
............ , ...•.•• , ...... ,., ......... ,............ 801298-1299,0·2243 

t Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 ..•.• ,:.. 801303-1305 
PnTMAN, Penn Engrg. & Mfg. Corp., Harleysville, PA 19438, 215-25&-6601 

..... " ..... , ........ , .. , ...... , ...................... , .• , ........ B·1308 
§ TS Products, Inc., Arleta, CA 91331-3429, 818-896-6676 •.• ,........... 0·2245 
t American Electronics, Fullerton, CA 92631 .............................. 714-871-3020 

Lamb Eleclric Division, Ametek, Inc., Kent, OH 44240 ................... 216-673-3451 
t Astromee, Inc., Carson City, NV 89706 ................................. 702-683-9226 
§ Baldor Electric Company, Fort Smith, AR 72902 ........................ 501-646-4711 
§ B & B Motor & Control Corp., B & B Long Island City, Edison, NJ 08817 

.................................................... 908-819-7070; 906-572-0500 
§Barber Colman Co. (A Siebe Co.), Motor Division, Rockford, IL 61125-7040 

.................................................. 815-397-7400 
Bosch, Robe~ Corp., Broadview, IL 60153 .............................. 706-865-5200 
Buehler Products, Inc., Raleigh, NC 27636 .............................. 919-469-8522 

tCompuler Optical Products, Inc., Sub. of Hathaway Corp., Chalsworth, CA 91311-6910 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 816-882-0424 

Copal (USA), Inc., Torrance, CA 90501 .................................. 213-618-0225 
tOynamic Air Engrg., Inc., Santa Ana, CA 92705-5697 714-54D-l000 
§ Eleetric Motor Engineering, Mission Viejo, CA 92691 714-583-9802 

Electrol Co., York, PA 17405.. . ................... 717-846-1722 
Escap Producls, Hauppauge, NY 11788 ............. 516-234-3900 

§ General Industries, Elyria, OH 44035 ..... .................... 216-323-3136 
General Numeric Corporation, Elk Grove Village, IL 60007 .... 708-640-1595 

t GME Syslems, Inc., Pittsburgh, PA 15090 412-935-0440 
Hansen Manufacturing Company, In.c., Subsidiary of fMC Magnetics Corp., Princeton, IN 

47670-0023......... . ..................... 812-385-3415 
§ Harowe Servo Controls, Inc.:A Fasco Co., West CheSler, PA 19380 215-692-2700 

Halhaway Corporation:Motion Control Div., Tulsa, OK 74116.... ... 916-438-7800 
Hitachi America, Ltd., Tarrytown, NY 10591 ... ...... ........ ...... 914-631-0600 

§Howard Industries, Inc., Mi~ord, IL 60953... .............. 815-889-4105 
tlMC Magnetics Corp., Eastern Div., Westbury, NY 11590 ..... 516-334-7070 

Industrial Indexing Systems, Inc., Victor, NY 14564 716-924-9181 
t Inland Motor, Kollmorgen Corp., Sierra Vista, AZ 85635 .. 602-459-1150 

Japan Electronic Manufacturers Agency, Inc., Wilmette, IL 60091 708-251-3600 
tLucas Western Inc., Electro Systems Division, Brea, CA 92621 .. 714-671-4500 
t Maxon Precision Motors, Inc., Burlingame, CA 94010 .. . . . . . . . . . . . . 415-697-9614 

Northern Magnetics Inc., Van Nuys, CA 91406 818-997-8675 
Orienlal Motor USA Corp, Super Vexta, Torrance, CA 90505-5217 ... 213-515-2264 
Ormec Systems Corp., Rochester, NY 14625 .......... 716-385-3520 

§ Pacific Scientific Co., Rocldord, IL 61109 .......................... 815-226-3100 
Parvex Servo Syslems, GEC Alslhom International, Inc., Spring Valley, NY 10977 

. . . . . . . . . . . . . . . . 914-425-6908 
Performance Controls, Inc., Horsham, PA 19044 ...... . . . . .. 215-675-6500 
PMI Motion Technologies, Kollmorgen Corporation, Commack, NY 11725-5703 

Portescap U.S., Inc., Hauppauge, NY 11788 . . ... 
§ Reliance Electric Co., Marketing Info Center, Cleveland, OH 44117 .. 

Robbins & Myers/Electro-Craft, Eden Prairie, MN 55344 
Shinano Kenshi.Corp. (SKC), N. Hollywood, CA 91605 
Sierracin/ Magnedyne, Carlsbad, CA 92008 

tTransicoil, Inc., Eagle-Picher, Valley Forge, PA 19485 
t Transicoil Inc., Robinson-Halpern Products, Trooper, PA 19403 

Vasak Inds., Inc., EI Segundo, CA 90245 
§ Westamp, Santa Monica, CA 90404 ... 

Motors, Brushless, DC-3500 

516-864-1000 
516-234-3900 
800-245-4501 
612-942-3600 
816-764-4266 
619-438-3321 
215-539-4400 
215-539-4400 

1-80D-67-VASAI< 
213-393-0401 

Advanced Technology Company, Vista, CA 92083, 619-727-7430 .•.•... B-1237 
Automation, Inc., Ann Arbor, MI 48108, 313-662-7771 ....•.•....•.•..• Bo1245 

t BEl Motion Systems Company, Kimco MagnetiCS Div., San Marcos, CA 92069, 
619-744-5671 .................................................... B.1879 

t Clifton Precision, Litton Systems, Inc., Clifton Hgts., PA 19018, 215-622-1000 
, ..........•...•..•.•........•.•....•... , •.....•.•....•.•. , •.•..• 8·1251 

t Eastern Air Devices, Inc., Dover, NH 03820, 603-742-3330 .•.•.. ..•.•.•. B0 1254 
§ ebm Industries, Inc., Farmington, CT 06034, 203-674-1515 •.•....•.•.•. C.1613 
t Eltrol Corporation, Canoga Park, CA 91304, 618-709-0131..... .. .. . . ..• B·1255 

ETRI, Inc., Monroe, NC 28110,704-289-5423 ..•.......•......•.•. C·1615-1617 
Fasco Industries, Inc., Hawker Siddelem No. 200, Chesterfield, MO 63017, 

314-532-3505 .................................................... Co1623 
Hurst Manufacturing Div., Princeton, IN 47670, 812-385-2564 ....•.•.•.. B.1274 
Indek Corporation, San Jose, CA 95131~ 408-432-1199 ••...••.•••. C.1624-1625 

§t Industrial Drives, A Kollmorgen Div., Radford, VA 24141, 703-639-2495 
•.. ..•. . .. ... . . .... .•.. . .. .....•.•..•...•. .... .•.•.. .. ..•..• B·1276-1277 

Inlranor, NaugatUCk, CT 06770, 203-729-8258;800-BE-SERVO .•......•• B·1279 
Mabuchi Motor America Corp., New York, NY 10016, 212-686-3622 .••.. Bo1293 

t Magtech Controls, Vernitron Corporation, San Diego, CA 92073, 619-428-5581 
................................................................. 8 0 1294 

MFM Technology, Inc., Affiliate 01 Unitrode Corp., Ronkonkoma, NY 11779, 
516-467-5151 .................................................... B.1297 

t Micro Mo ElectroniCS, Inc., St. Petersburg, FL 33701, 813-822-2529 
.•...•. .•.. .•. .•.. ... ...•. .. ..•..•. ...•.••..•..•.. .. B'1298-1299, 0 0 2243 

t Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 ..•. ,.... B·1303-1305 
NMB Technologies, Chatsworth, CA 91311, 818-341-3355 •.•..•.•. C'1650,1652 
Papst Mechatronic Corp., Newport, RI 02640, 401-849-8810 •..• :.. C.1654-1655 
PITTMAN, Penn Engrg. & Mig. Corp., Harleysville, PA 19438, 215-256-6601 

................. , ...•..•.•..••• , ..•.. ..•... ...•.••..•.•..•. .. .•. 8·1309 
t Shinano Kenshi Corp. (SKC), N. Hollywood, CA 91605, 818-764-4266 .•. B.1311 
t Stock Drive Products, Diy. of Desfgnatronics, Inc., New Hyde Pk., NY 11040, 

516-328-0200;328-3300 ....... ,................................... B·1312 
§ Superior ElectriC, 8ristol, CT 06010, 203-582-9581 •...•.••.••. ..•••. .•. S.1314 

Synektron Corporation, Portland,. OR 97223, 503-684-3090 .•.•..•• 8.1316-1317 
t Aeroflex Laboratories Inc., ARX, Inc, Plainview, NY 11803 .............. 516-694-6700 

Airpax-International Division, A North American Philips Co., Cheshire, CT 06410 
................................ ................ ............. 203-271-6000 

Lamb Electric Division, Ametek, Inc, Kenl, OH 44240 .. 216-673-3451 

§-Product sold through distributors t-Product meets MIL specs <p-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY Motors, Drag Cup-3500 
------------------------------------------------,-------------------------------------------------
Arc Systems, !tIC., Hauppauge, NY 11788 .... _ ..... _ .. _. _.... t!16-582-802.0 

t Ashland Elec.I'rods., Inc., Rocheste •. NH 03867 603-335-'1100 
t Astro Dynamics, Inc., Woburn, MA 01801 617-935-4944 
i Astrornec, Inc .. Carson City, 1\1\1 89706 702-883'·9226 
§)-\:da! Magn'3tic~, TenGa! Inc, Simi V,:rley, CI\ 90060. 805-527-0900 
§ Baldol Electric; Con1pany, Fort Srmltl. p.t{ /12902 501-640-4711 
§ B & K Mo1m & Control Corp., B g r3 I_ong !sla:nd Chy. E"chson, N.J 08817 

908-819-7070; 908-572-0500 
Barber Cotm&n Co. IA SIebe Co.), tviOiOf DIvision, Rockford. !L 6 i 125-70'~O 

. 815-397-7400 
Rosch, Robert, Corp., Broadview, IL 60153 

t 8mil~forcJ f._ Cc., n}fC, NV "t 058(: 
Buehler Produc1S, Inc., Raleigh. NC 2763fi ., 

708-865"5200 
914-967-1 B?O 
919-469-8522 

Car!()n US-II., tK;lm. Comps. Div .. LJko ~';UCCGSS, N'f -J 1042 . 516-488-6"100 
§ CompumoliJ;' ~i\/isi0i\, Par¥p.; ll-!nnnifin Corp., Rohnert Park, CA 94928 707-584 .. 755A 
t Computer (;ptiCdl l-'Iooucts, [lIe., ~;ub. of Hathaw&.y Corp., ChatsVIJorth, CA 91 J11-691 0 

818-882-0424 
CO~lai (USA). Inc.. Tor:-ance. CA 90,bO·! 
Digital Mo;or, in(;., Portland, OR 97229-550 j 

t EG & G Roirull, Cuslum Dhl" Woodstock. NY 12498 . 
t Efectm: f~ldicat.:)r Company fnc., NOPf'J'oalk, CT 06851 . 

Generaj l'IUrnafJc Corporation, P!( Glove \liHage, !L 60007 , 
j" Globt~ l\Ji()tors, Dnytl1n, OH 4 1J4(J4 , 
t GfvlF: Svs!(::ms, Inc., Pittsburgh, PA 15090 . 
~ Harowe SUIVQ Controls, Inc_.A FClli(;O Cu., West Chesier. PA 10380 

H D Svsterns, h IG., Hauppauge, NV 11 788 
Hitachi America, Ltd., Tarrytown, NY 10591 

'1 !MC Magnetics Corp., Eastern Div., Westbury, NY 11590 
§ flldust.rial fndexlng Systems, Inc., \liciQf, NY 14~)64 ' 
t Inland Mo·i.or, Kollmorgen Gorp., Sierra Vista, AZ 85631') 

•. 1:3pc1il Electronic Maoufac1urt.HS Agency, Inc., WilmeUc, IL 60091 
flJapancse Products CO(p., Elrns!orcl, NV 10523. 

1.iUon fnC'nder niv., Chats"Wortt-.., Ctl 80·1311 
'~ ;_ucas \/Vcstern ~nc., E!ectro SV$tern~3 Oivisiol I, B!(~a, CA 92621 
I :qaKOl'1 Pr'7l;a,sjl)H Motors. Inc UurJrn!:lame, GA 9<.\010. 
t Moon:'! Reed & Co. Lid., ;-\ndulJer, HI\MPSHltlE S!,~ 'I U5.AB 

f\'~otor··Trorllcs, Jnc .. V!s·la, C/\ f:120U;; 
t '\lID~C G:xporatiol1. Torrin~Jton, CT 06790 

:·\OrHl~rr, hiiClgnet!C2 Idc" \'ar' 
'Of l\lQV2i(QrHCS anC" 3ti :"::l.[lOrc., 

213-61 8-0225 
503-629-9692 
914-679-5201 
203-847- 5861 
708-640- '1595 
513"228-3171 
4 12-935-0440 
21 S· 692-2700 
5' 6-231-6630 
914-631-0600 
516-334-7070 
716-924-9181 
602-459-1150 
708-251-3600 
914-502-8880 
818-341-6161 
714-67·1-4500 
1 i 5·,697-9614 
C?54-324 '155 

6l9-727-7430 
203-482-4422 
,:l 18-99! -B67:;; 

§Gnental MotOI' US.A. CorporaUon. Torrance, CA 80503.. 213-515-2264 
§Oriental Motor USA Corp~ Supef Vexte, forrance, CA 9{)tl05-5217 _ 213-515-2264 

Orlll8(; Systems Corp., Roctlcster, NY 14625 716-'385-3520 
§t Pacific Scientific Co" Rockford, !t (31109 .. 815-226-3100 

Parvex Servo Systems, GEG Abthom tnternntional, Inc" Spring Valley, NY .\ 0977 

~POWGltron, Contrm'HS (lORn: Corp., Charlotte NC 28210 
§t Rapidsy:-. DilJlsioll, Ol':eam;itie, GA 92054 

§ RelicHlce Electric Go" Marl<etlng lnfo C~nter, Clr:~v8!af1d, OH 44 i 'll 
I=!obbrns g Myel·~;1 £iecifO-Craft, Edon Prairie, MN 55~~-1Ll 

·f Sie,.la~.in/fvIEl9I1c>dy~"\8, Carl.sb:Jd, C;p, ft~008 
t Sterling lnstrurnfJnts, New Hyde Pk., NY 1 'j 040 
t Tecilno-!sel USA Division, Deslgnc-tronics, New Hyde Park. NY 11040 . 
t Transicoil, Ins., Eagh:~-Picher, Valley forge, PA 19485 
t'Traf'tsicoill~c, Rohinson-Halp811) Products, Trooper, PA 19403 

Vasak Inds., Inc., E! Segundo, C.~ 9024S 
§ Wes\amp. ;3anta Mcnica, Ci\ 90404 

914 .. 425-6908 
704-525-8962 
619-439-7500 
800-245-4501 
612-9~2 3600 
619-438-3321 
516-328-3300 
516 .. 328-3970 
215-539-4400 
215-5~9-4400 

1-800-67-VASAK 
213-:393-0401 

H_ ~0618, ~112-4'li8,·35'E· _ ...... ,. , .. B~1248 

75()06 .. ~,;o3, 21~-?50-1~47;: -0,o11-5? 7-5311 
........... , .. _. .. . .... llo'1447-1448 

§'I" Hu!'s\ Manllf::Actm'i~!£l [:;jl/., \:)rK'lC~(mi, !N #7610, 8;12 .. .'365 .. 2564 .... .. B.1~72···127'4 

Mabuchi ~\"~ot~){ i.\merica !~elN ·ior!~, '1:.1'1100116, 2i.2-6BS-3C22 ... _. 9"'1293 
Mk;rc:o .'lRa !Elecilfm~~cs, :n(:,. Pe~ei"SLH .. ii·g, FL 337U1, 813-822 .. 2529 •.••. D-2243 
!\r,~'aA-~tltEJrn8ti~ji'~:): Dlvision,;\ i'lortb American Ptii1ips Co., Chesh1re, GT 06·!!"I(} 

203-271-6000 
f.\uto~rol CoJlponl~ion, Cryslai Lake, it. 60014 e t 6-459··3080 
6URGESS-S,~f:\, ~(\c., Buffalo Grove,lL 60089 708-215-9600 

§t Cramer Co., Old Saybrook, CT 06475 800-247-6784 
t Eastern Air Devices. inc., Dover, NH 0:1820 608-742-3330 

Hansen ManufRcturlnu Company, !nc., Subsidiary of IMe MagnetiCS Corp., Princeton, IN 
47670-0023. 812-385-3415 

i·HaydOfl Switch & Instrument, Waterbury, CT 06705 203-756-7441 
Inland Motor, Kollmorgen Corp., Sierra Vista, AZ 85635 602-459-1 150 
Mallory Controls, Emerson Eiectric, Indianapolis, IN 462'14 . 317-328-40'10 
Molon Motor '" Coil Corporation. Rolling Meadows, IL 60008 . 708-253-6000 

§ Paragon Eleclric Co., Inc .. Two Rivers, WI 54241 414-793-1161 
Valley Electromagnetics, ECM Molar Co., Elkhorn, WI 53121 ..... 414-723-6400 

Motors. Control-3500 
Advanced Technology Company, lIista, CA 92083, 619-127-7430 .. _ 6 0 1235-1237 
Automation, 'nc., Ann Arbor, MI 48108, 313-662-7n1 _ ...... _ .... _. _., Bo1245 

§ Bodine Electric Company, Cllicago, It 60618, 312-478-3515 _. _ •. _.. . ... Bo1248 
Fasco Industries, Inc., Hawker Siddelem No_ 200, Chesterfield, MO 63011, 

314-532-3505 . _ ... _ .... _ ...... _. _. _ .. _ ... _ ... _ ..... _. _ ....... _ .. _ C.1623 
Infranor, Naug3lucl<, CT 06770, 203-729-S258;800-BE-SERVO ... _. _ ... _ B.1279 
M.!l""m 0,,"$ Custom EI~tm. Eon'!)., Iselin, NJ 08830, 908-283-4925 ... 0.1121 
Micro liiio Electronics, Inc., St. Petersbu'g, Fl33701, 813-822-2529 ..... 0.2243 

t Motor Technology', Inc., p.ylon, OH 45429, 513-294-1041 .•........ 13·1303-1305 
PITTMAN, Penn Eng'g. II Mfg. Corp., Harleysville, PA 19438, 215-256-6001 

. .. . ... .. _ .................. _ ....... _ .. .. .. . .. .... ............. B·1308 
t Siock Drive Products, Div. of o..signalronics, Inc., New Hyde Pk., NY '11040, 

516-328-0200;328-3300 ...... _ ........... _ ................... _.... B·1312 
§t Superior Electric, Bristol, CT 06010, 203-582-9561 .......•. , .. _. .... ... B.1314 
t Aeroflex laboratories Inc., ARX, Inc., Plainview, Ny 11803 516-694-6700 

Airpax-Internalional Division, A North American Philips Co., Cheshire, CT 06410 
203-271-6000 

§ Allen- Bradley Co., Div. of Industrial Control Grp., Milwaukee, WI 53201 

§ Alter.h Corp .. Somerville, NJ 08876 
g Amerace Corporation, Hackettstown, NJ 07840 . 
§ Anaheim Automation, Anaheim, CA 92801 

Arc Systems, Inc., Hauppauge, NY 1 1788 . 
ASC Systems. SI. Clair Shores, MI 48080 . 

t Astra Instrument Corp., Deerfield, Fl 33442-3019 . 
§ Axiai MagnetiCS, Tencallnc .. Simi Valley. CA 93065 . 

414-382-2000 
908-707-8484 
201-852-1122 
714-992-6990 
516-582-8020 
313-882-1133 
305-698-6000 
805-527-0900 

§ B & B Molor & Control Corp .. B & B long Island City, Edison, NJ 08817 
808-819-1070,908-572·0500 

§ Barber Colman Cu. (A Siebe Cn), Molor Divisioo, Rockford. It. 61125-7040 
815-397-7400 

§ Berkeley Process Control, Inc., Richmond, CA 94804 . 415-526-3333 
Bertscll U.S., Vista, CA 92083 619-727-7420 
Buehler Products, Inc., Raleigh, NC 27636 919-469-8522 

§Carter Motor, Warren,lL 61087-0647 815-745-2100 
§Centent Co, Santa Ana, CA 92707 . 714-979-6491 
T Computer Optical Products, Inc., Sub. of Hathaway Corp., Chatsworttl, CA 91311-6910 

§t Cramer Co., Old Saybrook, CT 06475 . 
Cross Electronics. Warrendale, PA 15086 

§ Crouzcl Corporation, Carrollton, TX 75006·2503 
t East8rn Air Devices, Inc., Dover, NH 03820 
t EEMCO, Darron, Inc .. Los Angeles, CA 90039 . 
t Eleclric Indicator Company Inc., Norwalk, CT 06851 

§tEleclrol Co .. York, PA 17405 

818-882-0424 
800-247-6784 
412-776·1591 

!14-2S0-1647;1-800-527-53 11 
603-742-3330 
818-247-7060 
203-847-5861 
717-848-1722 

ElectroniC Innovations Corp .. Englewood, CO 80110 .. 303-789-0424 
F:Cscap Produc1s, Hauppauge, NY 11788 516 .. 234-3900 
General NumeriC Corporation, Elk Grove Village, IL 60007 708-640-1595 

t Globe Motors, Dayton, OH 45404 . 513-228-3171 
t Haydon Switch & Instrumen!. Waterbury, CT 06705 203-756-144'1 
t HDneywelllnc., Commercia! Bldgs. Grp" MN 27-~l~?31 Minneapolis, Mf\l 55408 

Howard Industries, Inc., Milford, IL 60953 . 
§ Hurst Manufacturing Div" Princeton, IN 47670 
t !Me Magnetics Corp., Eastern Div .. Westbury, NY 1 i,590 
~ injus~ri21111(~e:'(!ng Svsterns. !nc., \!jCt0f, NY 1.1564 
§ Inertial Motors, Doylestown, PA 18901 
't Inland Motor, Kollmorgen Corp., Sierra Vista, AZ 85635 
§ Klockner Moeller, Franklin, MA 02038 . 

Lincoln Laser Co., Phoenix, AZ 85004 
Magtech Controls, Vernitron Corporation, San Diego. CA 92073 .. 
Mallory Controls., Emerson Electric, Indianapolis., IN 46214 , 

t Maxon Pr(3cision Motors, lnc., 8urlingame. CA 94010 
'I' Moore Reed 8. Co. Ltd., Andover. HAMPSHfRE SP 105AB . 

6 '12-870-2294 
815-889-4105 
8'12-385-2554 
~16-334-7070 

716-q24-9181 
215 .. 345-1010 
602-459-1150 
508-520·7080 
602-257-0407 
619-428-5581 
317-328-4010 
415-·69'7-9614 
0264-324155 

Motor-Tronics.lnc., Vista, CA 92083 619-727-7430 
§Oriental Motor U.sA Corpora.tion, Torrance, CA 90503.. 213-515-2264 
§Oriental Motor USA Corp., Super Vexta, Torrance, CA 90505-5217 2·'3-515-2264 

Ormec Systems Corp., Rochester, NY 14625 716-385-3520 
§Pacific Scientific Co .. Rockford.IL 61109. 815-226-3100 

Parvex Servo Systems, GEe Aisthom International, Inc., Spring Valley, NY 10977 
914-425-6908 

PMI Motion Technologies, Kollmorgen Corporation, Commack, NY 11/25·5/'03 
51 8-864-1 000 

Portescap U.S .. Inc., Hauppauge, NY 11788 . 516-234 .. 3900 
Rapidsyn Division, Oceanside, Cft. 92054 . 619-439-7500 

§ Reliance Electric Co" MarketinQ Info Center, Cleveland, OH 44117 . 800-2~ 5-4501 
Robbins & IlI1yers/Eleclro-Cral1, Eden Prairie, MN 55344 . 612-942-3600 

§ ServoByte Inc .. Millbury. MA. 01527 508-8"5-0225 
Servo-Tek Products Co., Hawthorne, NJ 07506 .. 201-427-3100 

r Shinano Kenshi Corp. (SKC), N. Hollywood, C.~ 9'1605 BI8-7M-4266 
t SiercacinlMagnedyne. Carlsbad. CA. 92008 ... 619-438-3321 

§t S~jitron Devices, Inc, Semicomiur.tor GrrJup, Riviera Beach, FL 33404-9978 

t Sieriing Instruments, New Hyde Pk., NY 11040 
407-848-4311 ;800-888-8763 

G 16-328-3300 
tTechno-lsel USA Division, Designatronics, New Hyde Park, NY 11040 
j'Transicoil, Inc., Eagle-Picher, Valley Forge, PA 19485 

Triac Electronic Systems, Inc., Glendale, NY 11385 
t VernitechVernitron Corp., Deer Pk., NY 11729 ... 
§ Westinghouse Electric Corp., Control Division, Oldsmar, Fl 34667 

Motors, DC Timing-3500 

516-328-3970 
21 5-539-4400 
718-441-4759 
516-586-5100 
813-855-4621 

§ Crouzet Corporation, Carrollton, TX 75006-2503, 214-250-1647;1-800-527-5311 
_............................................. .............. B0 1447-1448 

t Eastern Air Devices, Inc., Dover, NH 03820, 603-142-3330 ............. B.1254 
Micro Mo ElectroniCS, Inc_, St. Petersburg, FL 33701, 813-822-2529 ..... 0.2243 

t Shinano Kenshi Co,p. (SKC), N_ Hollywood, CA 91605, 813 .. 764-4266 ... e01311 
t Stock Drive Products, Div. of Designatronics, Inc_, New Hyde Pk., NY 11040, 

516-328-0200;328-3300 ........ _., .... " _ ..... _ ..... _. _.. .. .... .. .. 801312 
Airpax-International Division, A North American Philips Co., Cheshire, CT 06410 

203-271-6000 
Autotrol Corporation, Crystal Lake, Il 60014 815-459-3080 
Bertsch U.S., Visla, CA 92083 .......... 619-727-7420 
Buehler Products, Inc., Raleigh, NC 27636 ... 919-469-8522 
Canon U.sA, Elctrn. Camps. Div .. lake Success, NY 11042. 516-488-6700 

§ Cramer Co., Old Saybrook, CT 06475 800-247-6784 
Hansen Manufacturing Company, Inc., Subsidiary of IMe Magnetics Corp., Princeton, IN 

47670-0023...... ....... 812-385-3415 
Transicoil, Inc., Eagle-Picher, Valley Forge, PA 19485 215-539-4400 

Motors, Drag Cup-3500 
t Aeroflex Laboratories Inc.. ARX, Inc., Plainview, NY 11603 
t American Electronics, Fullerton, CA 92631 ............. . 

516-694-6700 
714-871-3020 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Motors, Drag Cup-3500 (Cont'd) 

t Astro Instrument Corp., Deerfield, FL 33442-3019 ....................... 305-698-6000 
t EEMCO, Datron, Inc., Los Angeles, CA 90039 ..........................• 818-247-7060 
§ Harowe Servo Controls, Inc.:A Fasco Co. West Chester, PA 19380 ..... 215-692-2700 
t IMC Magnetics Corp., Eastern Div., Westbury, NY 11590 .....•.......... 516-334-7070 
t Moore Reed & Co. Ltd, Andover, HAMPSHIRE SP 105AB . . . . . . . . . . . . . . .. 0264"324155 

Parvex Servo Systems, GEC Aisthom Intemational, Inc., Spring Valley, NY 10977 
. . . . . .. . . . . . . . .. . . . . . . . . . .. . .. . . .. . . . . . . . . . .. . . . . . . . . . .. . . . . . . . .. . . . ... 914-425-6908 

t Transicoil, Inc., Eagle-Picher, Valley Forge, PA 19485 ................... 215-539-4400 
t Vemitech:Vemitron Corp. Deer Pit, NY 11729 .;........................ 516-586-5100 

Motors, Fractional Horsepower-3500 
Advanced Technology Company, Vista, CA 92083,619-727-7430 

.. _ ..................... ,. ............ •••.• .... ..... B'1235-1237, C'1605 
t BEl Motion Systems Company, Klmco Magnetics Div., San Marcos, CA 92069, 

619-744-5671 .................................................... B'1879 
Bertsch U.S., Vista, CA 92083,619-727-7420 •.••••.• •..•.••.•.•.• 801246-1247 

§ Bodine Electric Company, Chicago, IL 60618,312-478-3515 ••••••••.••. 801248 
t Clifton Precision, Litton Systems, Inc., Clifton Hgts., PA 19018, 215.&22-1000 

................................................................. B'1251 
Crouzet Corporation, Carrollton, TX 75006-2503, 214-250-1647;1-800-527-5311 

.. • . • . . • . • . . .. . . . . • . . • . • .. • . • .. . • . • . • • . • . • • • . . • • .. • • • . • . . ... B0 1252-1253 
t Eastern Air Devices, Inc., Dover, NH 03820, 603-742-3330 ••.•.••.•••.•. B'1254 
§ ebm Industries, Inc., Farmington, CT 06034, 203-674-1515 •.••••.•••.•• C'1613 

Fasca Industries, Inc., Hawker Siddelem No. 200, Chesterfield, MO 63017, 
314-532-3505 .................................................... C'1623 

Inlranor, Naugatuck, CT 06770, 203-729-8258;800-BE-SERVO ••.•.••.•. B'1279 
§ Mabuchi Molor America Corp., New York, NY 10016, 212-686-3622 .•••. Bol293 

Maglech Controls, Vernitron Corporation, San Diego, CA 92073, 619-429-5581 
., ....................................... , •.•• , .................. B01294 

t McLean Engineering, zero Corporation, Princeton Junction, NJ 08550, 
609-799-0100 .• ,................................................. Col633 

MFM Technology, Inc., Affiliate of Unijrode Corp., Ronkonkoma, NY 11779, 
516-467-5151 .................................................... Bol297 

§t Micro Mo Electronics, Inc., St. Petersburg, FL 33701, 813-822-2529 
... ...... ......... ......... . ... .. .. ... .. ... ........ B.1298-1299, Do2243 

t Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 ••.••.... B·1303-1305 
NMB Technologies, Chatsworth, CA 91311, 818-341-3355 .••.•.••. C.1650,1652 
PITTMAN, Penn Engrg. & Mfg. Corp., Harleysville, PA 19438, 215-256-6601 

... ....... ..•...•.•... ..... .•.•.. ..•.. .•.. .. .... ...•••.•.... B·1308-1309 
t Stock Drive Products, Div. of Designatronics, Inc., New Hyde Pk., NY 11040, 

516-328-0200;328-3300 ........................................... B0 1312 
Synektron Corporation, Portland, OR 97223, 503-664-3090 •• .••••. B'1316-1317 

t Aeroflex Laboratories Inc., ARX, Inc., Plainview, NY 11803 ............. 516-694-6700 
Airpax-International Division, A North American Philips Co., Cheshire, CT 06410 

....................................................................... 203-271-6000 
§Amerace Corporation, Hackettstown, NJ 07840 ...... ,.............. 201-852-1122 
t American Electronics. Fullerton, CA 92631 .............................. 714-871-3020 

Lamb Electric Division, Ametek, Inc" Ken~ OH 44240 ................... 216-673-3451 
Arc Systems. Inc., Hauppauge, NY 11788 .. 516-582-8020 

t Ashland Elec. Prods., Inc. Rochester, NH 03867.. .. .. .. .. .. .. ... ... 603-335-1100 
t Astro Instrument Corp., Deerfield, FL 33442-3019 . ..................... 305-698-6000 
t Astromec, Inc., Carson City, NV 89706 ........... ...................... 702-883-9226 
t Autotrol Corporation, Crystal Lake, IL 60014 ..... 815-459-3080 
§Axial Magnetics. Tencallnc., Simi Valley, CA 93065 . 805-527-0900 
§ Baldor Electric Company, Fort Smith, AR 72902 501-646-47'11 
§ B & B Motor & Control Corp., B & B Long Island City, Edison, NJ 08817 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . .. 908-819-7070; 908-572-0500 
§ Barber Colman Co. (A Siebe Co.), Motor Division, Rockford, IL 61125-7040 

.............. 815-397-7400 
Buehler Products, Inc., Raleigh, NC 27636 ........................... 919-469-8522 
BURGESS-SAIA, Inc.. Buffalo Grove, IL 60089 ............... 708-215-9600 
Canon U.SA, Elctrn. Camps. Div.lake Success. NY 11042 ............. 516-486-6700 

§Carter Motor, Warren,IL 6'1087-0647 ................................... 815-745-2100 
t Computer Optical Products, Inc., Sub. of Hathaway Corp., Chatsworth, CA 91311-6910 

, .... .. .. .. .. .. .. .. .. .. .. .. .... .. .. . 818-882-0424 
§t Cramer Co., Old Saybrook, CT 06475 ............................. 800-247-6784 

Digital Motor, Inc., Portland, OR 97229-5501 ........................ 503-629-9692 
§Eaton Corporation, Electric Drives Division, Kenosha. WI 53141 ... 414-656-4011 
t EG & G Rotron, Custom DiY., Woodstock, NY 12498 .... . . . . .. . . . . 914-679-5201 
t Electric Indicator Company Inc. Norwalk, CT 06851 ..................... 203-847-5861 
§ Electric Motor Engineering, Mission Viejo, CA 92691 .•. . . . . . . . . . . . 714-583-9802 
§ Electrol Co., York, PA 17405 .. .................. 717-848-1722 

Escap Products. Hauppauge NY 11788 ........... .................... 516-234-3900 
§ General Industries, Elyria. OH 44035 .............. .. .. .. .. .. .. .. .. .... 216-323-3136 

General Numeric Corporation, Elk Grove Village, IL 60007 .............. 708-640-1595 
§tGlobe Motors, Dayton, OH 45404 ...................................... 513-228-3171 

t GME Systems. Inc., Pillsburgh, PA 15090 .............................. 412-935-0440 
Hankscraft Motors, Div. of Gerber Prods. Co., Reedsburg. WI 53959 . . . .. 606-524-4341 
Hansen Manufacturing Company, Inc., Subsidiary of IMC MagneticS Corp., Princeton, IN 

47670-0023 ............ ............................................. 812-385-3415 
§ Harowe Servo Controls, Inc.:A Fasco Co. West Chester, PA 19380 ..... 215-692-2700 

Hathaway Corporatlon:Motion Control Div., Tulsa. OK 74116 ............ 918-438-7800 
t Haydon Switch & Instrumen~ Waterbury. CT 06705 ..................... 203-756-7441 
t Herlner Div.:Exide Corp., Cleveland, OH 44111 ...... ................... 216-252-4242 
§ Howard InOOslries, Inc.. Milford, IL 60953 ............. .. .. .. .. .. .. .. . .... 815-889-4105 
§ Hurst Manufacturing Div., Princeton, IN 47670 .......................... 812-386-2564 
t IMC Magnetics Corp., Eastern Div., Westbury, NY t 1590 ................ 516-334-7070 
t Inland Motor, Kollmorgen Corp., Sierra Vista. f\Z 85635 ................. 602-459-1150 

Japan Electronic Manufacturers Agency, Inc. Wilmette, IL 60091 ........ 708-251-3600 
§Japanese Products Corp., Elmsford, NY 10523 .......................... 914-592-8880 
tMaxon Precision Motors. Inc., Bu~ingame, CA 94010 .................... 415-697-9614 
tMerrill, Inc.. Gwynedd Valley, PA 19437 ................................. 215-361-1297 

Malon Motor & Coil Corporation, Rolling Meedows, IL 60008 ............ 708-253-6000 
t Moore Reed & Co. Ltd., Andover. HAMPSHIRE SP 105AB . . . . . . . . . . . . . . . . 0264-324155 

Motor-Tronics, Inc., Vista. CA 92083 .................................... 619-727-7430 
Namiki, Precision of America. Inc., Rochelle Park, NJ 07662 • . . . . . . . . . . .. 201-368-0123 

PRODUCT INDEX & DIRECTORY 
§Oriental Motor U.SA Corporation, Torrance, CA 90503 .................. 213-515-2264 
§Oriental Motor USA Corp., Super Vexta. Torrance, CA 90505-5217 ...... 213-515-2264 

§t Pacific Scientific Co. Rockford, IL 61109 ................................ 815-226-3100 
Papst Mechatronic Corp., Newport. RI 02640 ............................ 401-849-8810 
Parvex Servo Systems. GEC Alsthom Internationa( Inc., Spring Valley, NY 10977 

....................................................................... 914-425-6908 
PMI Motion Technologies, Kollmorgen Corporation, Commack, NY 11725-5703 

. . . . . . . . . .. . .. . . . . . . . . . . . .. . .. . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . .. . .. . . . ... 516-864-1000 
Portescap U.s .• Inc. Hauppauge, NY 11788 ............................. 516-234-3900 

§ Powertron, Contraves Goerz Corp., Charlotte, NC 28210 ........... 704-525-8962 
§ Reliance Electric Co., Marketing Info Center, Cleveland, OH 44117 ...... 800-246-4501 

Robbins & Myers/Electro-Craft, Eden Prairie, MN 55344 ........... .612-942-3600 
§Shinano Kenshi Corp. (SKC), N. Hollywood, CA 91605 .................. 818-764-4266 
t Shogyo International Corp. Great Neck, NY 11021 ................ 516-466-0911 
t Sierracin/Magnedyne, Carlsbad, CA 92008 ............................. 619-438-3321 
t Sterling Instruments. New Hyde PI<., NY 11040 ......................... 516-328-3300 
§Superior Electric, Bristo( CT 06010 ..................................... 203-582-9561 
tTechno-lsel USA Division, Designatronics, New Hyde Park, NY 11040 .. 516-328-3970 

Transicoil. Inc .• Eagle-Picher, Valley Forge, PA 19485 ... 215-539-4400 
tValley Electromagnetics. ECM Motor Co., Elkhorn, WI 53121 . 414-723-6400 

Vasak Inds., Inc" EI Segundo. CA 90245 ...... .............. 1-600-67-VASAK 
t Vernitech:Vernitron Corp., Deer PI<., NY 11729 •............... 516-586-5100 

Motors, Gearhead-3500 
Advanced Technology Company, Vista, CA 92083, 619-727-7430 .•. B'1235-1237 
Bertsch U.s., Vista, CA 92083, 619-727-7420 .•. ••. .. .•.•.•.• . ...• B0 1246-1247 

§ Bodine Electric Company, Chicago, IL 60618,312-478-3515 .••.•••. ..•. B'1248 
§Crouzel Corporation, Carrollton, TX 75006-2503, 214-250-1647;1-800-527-5311 

.•.•• ...... ............... .. ••.•..••. ••..••. .•.••••.. ....... B·1252-1253 
t Eastem Air Devices, Inc., Dover, NH 03820, 603-742-3330 . • . • . . • . . . • . •. B'1254 

Fasco Industries, Inc., Hawker Siddelem No. 200, Chesterfield, MO 63017, 
314-532-3505 ......•....• ,....................................... C'1623 

§t Hurst Manufacturing Div., Princeton, IN 47670, 812-385-2564 .,.... 6'1272-1213 
Infranor, NaugatUCk, CT 06770, 203-729-8258;800-BE-SERVO •.••....•. B'1279 

§t Micro Mo Electronics, Inc., st. Petersburg, FL 33701, 813-822-2529 
••.•.•••..• .•.. ................. .................... 6 0 1298-1299, Do2243 

t Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 •.•.••••. 6'1303-1305 
PITTMAN, Penn Engrg. & Mfg. Corp., Harleysville, PA 19438, 215-256-6601 

............................................................ B·1308-1309 
tShinano Kenshi Carp. (SKC), N. Hollywood, CA 91605,818-764-4266 .•• B.1311 
t Stock Drive Products, Div. of Designatronics, Inc., New Hyde Pk., NY 11040, 

516-328-0200;328-3300 ........................................... B.1312 
§ Superior ElectriC, Bristol, CT 06010,203-582-9561 •.••• •• ..•. •.••.•.•.. B'1314 
t Vernitech:Vernitron Corp., Deer Pk., NY 11729, 516-58~-5100 •..•.....• B'1318 
t Aeroflex Laboratories Inc. ARX, Inc., Plainview, NY 11803 ............. 516-694-6700 

Airpax-International Division, A North American Philips Co., Cheshire, CT 06410 
............................................. 203-271-6000 

t American Electronics, Fullerton, CA 92631 714-871-3020 
lamb Electric Division, Ame1ek, Inc., Ken~ OH 44240 216-673-3451 
Arc Systems, Inc., Hauppauge, NY 11788 ........... 516-582-8020 

t Ashland Elec. Prods., Inc., Rochester, NH 03867 . .. 603-335-1100 
t Astra Instrument Corp., Deerfield, FL 33442-3019 305-698-6000· 
t Astromec, Inc., Carson City, NV 89706 ...... 702-883-9226 

Autotrol Corporation, Crystal Lake, IL 60014 815-459-3080 
§ Baldor Electric Company, Fort Smith, AR 72902 501-646-4711 
§ B & B Motor & Control Corp. B & B Long Island City, Edison, NJ 08817 

. .. .. . .. . .. .. .. .. .. . .. .. .. .. . .. ..... 908-819-7070; 908-572-0500 
§ Barber Colman Co. (A Siebe Co.), Motor Division, Rocldord IL 61125-7040 

................... 815-397-7400 
Buehler Products, Inc., Raleigh, NC 27636 .............................. 919-469-8522 
BURGESS-SAIA, Inc., Buffalo Grove. IL 60089 .............. 708-215-9600 
Canon U.S.A., Elctrn. Comps. Div. Lake Success, NY 11042 .... 516-488-6700 

§Carter Motor, Warren, IL 61087-0647 ... 815-745-2100 
Copal (USA), Inc., Torrance, CA 90501 .. 213-618-0225 

§t Cramer Co., Old Saybrook. CT 06475 .. 800-247-6784 
tEEMCO, Datron, Inc., Los Angeles, CA 90039 ....... 818-247-7060 
t Electric Indicator Company Inc., Norwalk, CT 06851 ............. 203-847-5861 
§ Electric Motor Engineering, Mission Viejo, CA 92691 714-583-9802 
§Electrol Co., York, PA 17405....... 717-848-1722 
§ Empire MagnetiCS, Rohnert Park, CA 94928 .. . . . . . . . . . . 707-584-2801 

Escap Products, Hauppauge, NY 11788 ................................ 516-234-3900 
§Generallndustries. Elyria. OH 44035 .................................... 216-323-3136 

§tGlobe Motors, Dayton, OH 45404.. ..................... 513-228-3171 
Hankscraft Motors. Div. of Gerber Prods. Co., Reedsburg, WI 53959 ..... 608-524-4341 
Hansen Manufacturtng Company, Inc., Subsidiary of IMC MagnetiCS Corp., Princeton, IN 

47670-0023 . .. .. .. . .. .. ..... .. .. .. . .. .. .. .. .. .. .. . . .. .. .. .. .. .. .. .... 812-385-3415 
§ Harowe Servo Controls, Inc.:A Fasco Co. West Chester, PA 19380 ..... 215-692-2700 

Hathaway Corporation:Motion Control Div., Tulsa OK 74116 ........ 918-438-7800 
tHaydonSwitch & Instrumen~ Waterbury, CT 06705 ................... ' 203-756-7441 
§ Howard Industries, Inc., Milford, IL 60953 . . . . . . . . . . .. .................. 815-889-4105 
tlMC Magnetics Corp. Eastern Div. Westbury, NY 11590 ............... 516'334-7070 
§Japanese Products Corp., Elmsford, NY 10523 .......................... 914-592-8880 
tLucas Western Inc., Electro Systems Division, Brea. CA 92621 .. ' 714-671-4500 
tMaxon Precision Motors, Inc., Burlingame, CA 94010 ." 415-697-9614 

Malon Motor & Coil Corpcralion, Rolling Meadows, IL 60008 ... . . 708-253-6000 
t Moore Reed & Co. Ltd., Andover, HAMPSHIRE SP 105AB . . . . . . .. . .. ,... 0264-324155 

Motor-Tronics, Inc., Vista. CA 92063 .......... :.................. 619-727-7430 
Namiki, Precision of America. Inc., Rochelle Park, NJ 07662 ......... . . .. 201-368-0123 
NIDEC Corporation, Torrington, CT 06790 .............................. 203-482-4422 

t Novationics Inc., stratford, Ontario,CANADA N5A 6V6 .................. 519-271-3860 
§ Oriental Motor U.S.A Corporation, Torrance, CA 90503 .................. 213-515-2284 
§Oriental Motor USA Corp., Super Vexta. Torrance, CA 90505-5217 ...... 213-515-2264 

PMI Motion Technologies, Kollmorgen Corporation, Commack, NY 11725-5703 
. . . . . . . . . . . . .. . .. . . . . . .. . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . .. . . .. 516-864-1000 

Portescap U.S., Inc., Hauppauge NY 11788 ...................... :...... 516-234-3900 
t Rapidsyn Division, Oceanside, CA 92054 ................................ 619-439-7500 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

Robbins & Myers! Eleclro-Cmft, Eden Prairie, MN 55.144 .. 
Servo-Tek Products Co., Hawthornu, NJ 07506 

tTransicoil, Inc., Eagle-Picher, Vfltley ~orge, PA 194Hb 
tValley Electromagnelics, EC~~ Motm Co., Elkhorn, WI f)~1~1 

Motors, Gyro<1500 

612·942-3600 
20"1-42",-3100 

21 S-539-'·f400 
414-"12:H'i400 

t Clifton Precision, Litton System~~. mc .. , GUtit)!1 Hgts., ?A 190'tf~, 2: ;!)·,6:l1~10U(~ 
........•. " ..... ". , , .•.•... ,. . ....... " .. " ... 01>1251 

t Magtech Controls, 'IIernitron Corpm"atiQn, S'3ln Diequ, GP1\ 92(rr3, :i19-42ti··5!ia1 
," .. _. ••..... . ...... " ....•......... Bti>1:!94 

t Vernitech:Vernitron Corp., Deei!' Plc. NY 11('29, 51o-58tj-S100 
t Aeroflex laboratories Inc., ARK Inc .. PlaInvIew hlY 1 1303 

Axial Magnetics, Tenca! !nc., Simi Valiev, Ct\ 9~~06b. 
"t EEMeQ, Datron, Inc., Los ~ng[)l.:;s, Cr1, fHJ03Q 

§t Harowe Servo Controls. Inc.:/\ Fr.1SCO Co., liVes! Chester, PA j 9."180 
TransicoiL Inc., Eagle-Pictler. VaHey rW'f~", rfA 'f.J.:1P.S 

Mot.ors, Hystel'l'.lsis-S5lljij 

... "., a«1::;--:8 
fl-~,3 ·59t.-6700 
HW,··521-U'tl00 
8!n<~4;'-70(iC; 

~ 1 :1"'69,2-2/00 
;~ ! ~,-!)::\d-~11:,.n(; 

§ Bodine Electric Compal~V, Ghic3~Jo. II r .. Gi,;·iO, 3·12-.(..?n··:Jr;l~' • Bu'l2/;,D 
§t Hurst M~nufacturinf' Oi"., Princeton, !N 4'.7670, 812~3B5-2564 ...... Bo127.2-i274 

I' Mclean Engineering. :;rem C<:""';l'porCitkln. Princetcn JimC(!OIll"NIJ 08~.51,~, 
609-l99"()~OO "' . . . . . ... ... ...... .. ...... . ....... _ . 

t Vernitech:Vernitron Corp., Deer Ph ... NV ·R'172.'9, 5'H)-!j(l;€i-o'~OO 
l' j\eroflex l.aboratorles inc., Af1}(, Inc., r-'laimrI0W, 1\IV : I nOJ 
t American Ele"tronics. Fullm1on, CA ~253 ! 

Arc: Systems, Inc., Hauppauge, NY 11788 
t Ashland EleG. Prods., Inc., F-~ocbester, :\IH 0;l867 
t Astra Instrument Corp., Deerfield, FL 33442··J01 n . 

Autotro/ Corporation. CrystailiJke. IL 60014 
§ B & B Motor & Coniro! Corr., R H, 1=1 Lonq 1~;I<1nd eiiV, ~di:;:;("lI1, N,/ OB817 

0')16:)3 

tl"1:1'18 
51 S 694 ·6700 
71~-87El02(j 

!'! i ti-S82-8020 
tiU:3-3.3!j-l100 
:;.05-698-6000 
P'J 5-,4;'9 .. 3080 

§ emmet( Co., Old Snybioo!~, CT U647b 
CrOlizet CorporatiOn. Carrolitofl, T)( 7!:lOOo-2!::oOJ 

t Eastern Air [)0lflCe;S, ~11C, Dover, Nt r O:-k~2U 

908-819· 7070; 00n-['7~- OJOO 
000-247-6784 

2i4-?C-iO-1C47; r-300-~)27<":;31 j 

t EEMCO, Da1r·f)n. ~n/: .. L)s ,I-Illqckn:.;, r:.::, r1n()')\~~ 

tElectric IndiG?'~or CmnpElflY Ill!', 1'·!Oi\~/~~!:I:, \~'r (JCfk~i 

§ General Industries, E!yda, (JH 4·Kn~:i 
§t Globe Motors, Dayton, i.JH liS404 . 

t·rr)-71.l?-3:J30 

Si8-24l-7\;f.iG 
.?G:1 [j,47-S8ti ~ 

~~1 G-:123-3 i 36 
513·2·~8·3·1 ?~ 

Hansen iVlcnufac\urii'fj l"";O'1f.p,!\",\, \1" ... :~;I JbSI(if'~1 \' ~,i ;r·,/,c !\jj[ ~.n8:jr:':, C(l~:' e'incG'G:1, 
'1/'R70-1)fl2':': H \ ~!<l-?~j .J;, ; S 

t IMC Magnetics Carp., t:.a:3iem Oiv, 'vVesl~Juj j, h'!V i i 5Sl0 5-! G·~'},-,,-i··il~7c.: 
§Japanese Products Corp., F.:!msfnrd.l\lY 10523, B·j4·t;'92-8880 

Lincoln Laser Co., Phoenix, AZ 85004 602·257~0407 

t Moore Reed & Co. Ud., Andover, H/~.MPSH!~lr:: ~)r' i 05A8 . O?64--324155 
t NiDEC Corporation, Torrfngton. CT 08790 203-'1~~2-4422 

t Novatronics Inc" Stratford, Ontari(J, CANADA N5A 6Vr.. f} 19-271-3880 
§ Oriental Motor U.S A. Corpora.tion, Tonar:c8, CA 9G50:.~ .. 213-6 15-2~264 
§ Oriental Mo~or USA Cor~., Sup~:;r \lE-n<fa I ()rr2lrlce, c,c., 90!:)05-J~21 i . ?13-515··22i}':j 

Papst Mechatronic Corp .. l\le\tV'port, RI D~~B4C LlO-"I-MS-8(l.·IO 

Paragon Electric Co .. Inc., Two Rivers, 'Ii'll !':'424 I 4"14-793··116'1 
t Shinano Kenshi Corp. (SKC), N. HO!!YWDOd, Cr~' S i 6(!E, 81!1 :'1-)4-4266 
"t Sierracin/Magnedyne, Carlsbad, CA 92008 619-438.-3321 
Val~ey Elactromagnetics, r::CM Motor Co" Elkhorn, Wi 's312'! Ij 1 Ll-72.Z·-fi/tOO 

Motors, incremental, Step!lil1\1- See Mot018, :,iteppino (\/01 !3) 

Motors, !m:lllJctio!'!-3501J 
§ Bodine Electric Company, 
§ Crouzet Corporetion, ~~arr{'I!ton, 

t East~m Air Devic(!;!$., ~nc., :U,o"J(.;.r, \\,It-,; t '(";S2fJ, r~08 .. ?,'I,'-:1:+:JP 
'iJI' 1 253 
B"'1254 

!Fasel) Industritls, li1C., Haw!-l:er S;dcelem No, 2{~O, Che~:-erif,;'!~j, Me) 530·j7. 
3·i4-532·3505 .. .. . ........... . 

§t !H1..lrst ManufRcbJlf'inn Vi~r. Pi'inr;e:h.m, ~r,.' 47C·.m. ,€1'~2·,;)~::~··256J . .. nr-·'i~a::J-1~~"l::' 

t Mclean Engineerinf!. Zero CorpOration, Prinlf;,~tnn Jt!m;tic.wl, ~1,J 0855-), 
609-799-0100 .".". Co i533 

Micro Mo E!ectronics, ~nc., St. PetBfsburg, fl33l0-l, tn3·~22-2S.29 l]o2243 
t Shinano Kenshi COi'~. (SKC)., N. Hon~m.fOo{t, (;,3, 9"j 1d{tS, 818-7154-t.!-200 8"'131i 
t Aerofiex Laboratork!:s Inc., ARX, Inc .. Plainview, NY 11803 S ~ 6-694-6700 
t American Electronics, r-ullerron, CA 926:~'1 714-8/1-3020 

Lamb Electric Division, Ameiek, Inc., Kent, ()H 44240 216·673-3451 
Arc Systems, Inc., Hauppauge, NY 11708 . 516-582-8020 

t Ashland Elee. Prods., Inc .. Rochester, f\lH 03867 603-335-1 i 00 
t Astra Dynamics, Inc" Woburfl, MA 0180 i 617-9:J[j--4-84( 
t Astra Instrument Corp., Deerfield. f-L 334'1~··jlj·1 U . :'1l!5-698-tlOOO 
t Astromec, Inc., Carson City, NV 89706 702-883-9226 
§ Axial MagnetiCS, Tancallnc., Simi Valley, GA 93065 805··527·{)!=}0f) 
§ Baldor Electric Company, For! Smith, AR 72902 SO I -646-41 I '1 
§ B & B Motor & Control Corp., B & B l.ong Island City, Edison, NJ CB817 

9C8·31~ 7070; 908·572·0500 
Barber Colman Co. (A Siebe Co.). Mutor Division, Rockford, IL 61125-7040 

8'15-897-7400 
§Eaton Corporation, Electric Drives Division, Kenosha, WI 53141 
t EEMCO, Dalron, Inc., Los Angeles, CA 90039 
t EG & G Rotran, Custom Div., Woodstock, NY 12498 .' 
t Electric Indicator Company Inc., Norwalk, CT 06'351 . 
§ Electrol Co., York, PA 17405 ..... . 

Electro-Pacific, Golela. CA 9311'1 . 
General Numeric Corporation, Elk Grove Vil!age, IL 60007 .. 

§t Globe Motors, Dayton, OH 45404 .. 
t Hertner Div.:Exide Corp., Cleveland, OH 44111 . 
§ Howard Industries, Inc., Milford, IL 60953 . 
t IMC Magnetics Corp., Eastern Div., Westbury, NY 11590 .. 
§ Japanese Products Corp., Elmsford, NY 10523 
t Lucas Western Inc., Electro Systems Division, Brea, CA 92621 
tMerrill, Inc., Gwynedd Valley, PA 19437 . 

" '14"656-4011 
818-247-7060 
914~·679-5201 

203·847-5861 
117-848-1722 
80,,··964-0751 
70B-640-1595 
513-228-3171 
216-252-4242 
815··889-4105 
516-334-7070 
914-592-8880 
714-671-4500 
215-361-1297 

Motors, Permanent Magnet-3500 

Malon MOlot & Coil COl poralion, Rolling Meadows, IL 60008 . 
t Moore Reed & Co. Ltd .. Andover, HAMPSHIRE SP 1 05AB . 

hllDEC Corp'Jration, T omngton, CT 06790 
Northern M2.gnt:ltics Inc., Van Nuys, CA 91406 . 

q Onental Motor U.S.A. Corporation, Torrance, CA 90503 .. 
§ Orjen1nl r·AotGI" USA Corp., SUPf:f Vm(ta, Tormn:!c·, CA 00505-5217 
. Paps! Mech:=!.tronic Gorp., Newport, f-l! 02840 . 

? Reliance Ej:;-'">ctric Co., Marketinq 1010 Cenler, Cleveland, OH 44117 . 
Fiobbins ?" Myers.' Electro-Craft, Edell Prairie, MN 55344 . 

t Sierracin,'Magncdyne. Carlsbad, CA 9~~008 
'i'lransicoil, Inc .. Eagle-Picher, Valley Fmge, PA 1[·465 

V<1.Ile-y Elecjroma~Jnetics, ECM Motor Co., Elkhorn. W153121 
"i \lcrnitech:\ferni1ron Corp., Deer Pk, NY t i 729 . 

Mokm:>, Linear-350() 

708-253-6000 
0264-324155 
203-~82-4422 

8 10-997 -8()75 
::~ 13-51 b-2264 
? 13-~ 15-~}?fi.1 
40'1-849-8810 
HOO-245-4501 
6 '12-942-3600 
G 19-438-3321 
215-[:;39-4400 
414-723-MOO 
516-586-5100 

t Stock Drive Pn:,·duc~s, OJ\!. 01 De~ijUhHit:;mjic..ii, '1'11,':., i'Jaw Hyde Pk., N';' ·l1n'-'(i, 
r)1G<~2U-0200;3:28-3300 . . ...........•...•.. "... B"i312 

Airpa:.<-l!lleifl::ltitJnal Divlslon. /\ North /\mcrican Philips Co., Cheshire, CT 06410 
2'.):'1-271-6000 

I' Al10lad COIIl·, Hauppauge. NY 11788 .. 516-231-1995 
§ B & B Motor & Control Corp., 8 & 8 L0nq Island City, Edison, NJ 08817 

908-819-7070; 908-572-0500 
§ Cmnputflotor Division, ParKer Hannifin Corp., ~~ohnert Parh:, CA 94928 70l-584-75t1H 

Crouzet Corporation, Carrollton, TX 750UU-£:503 . 214·250-1647;1-80(}'527-5311 
§ Emplw Ma!")!18lics, Rohnert Part", CA 949:::8 707-·584··2801 

General Controls, Inc" Elk GrovH Village, IL 00007 312-fj95-2152 
Hathaway CorporoJion:Motion Goniro! Dlv., TuiseJ, OK 74116. 918-430-7800 

t Haydon Switdl & lnshurnent, Waterbury, CT 06705 . 203-"56-"1441 
t Inland Molor .• (ollmorgen Corp" Sierra Vislu A;;': 8SGJS 602-459- j 1 '30 

iVlotion Scienc2 !nc., Elan Jose, CA nS-11? L108-99".'i-0300 
Nortllern MLlgnetics !nc., \Ian NU\'S, CA 91400 

1 Optima Precision, Inc., West Lim'! Ori 970GR . 
OrrnC;l(; System<:, Corp., Rochester, NY '!(1625 

~ Sor'JoBytn ~nf~., Mf!!bury, MA C\15~7 
::':I!"n 'j(;in/M;:J.qnffl~lm? (~ail~b'!d, (:u. (;.\:?OO>~ 

Vnico. (,'IElnksvilr:"', \IV! 63126-0505 

~'J\lti.;u-~tO~·.3" t"A0t1rr~.8:ril:.~ nt ~{:~J~1nl~~~", ::%Sr»1] 
A.mt'lnc~c 

3·18··997~81i75 

P.OC .. S44-Li j ~ 8':503··fj3P'-~~525 

716-385-3520 
508-B6~)-O:!~25 

fj 19-438-:3:12 i 
..:}'j 4·-n8G··~,6 7e 

Magnetics Div., San i~arco5, Ci; 92069, 
....................... ..... ...... 13·18'19 

Bertsch U.S., Visla, CA 9.2083, 619-727··70120 .. . ..... . . 130 '1241\-1247 
§ i3odi"~ Eleci,ic Company. Chicago, IL 60G'18, 312·4711-3515 . . . . . ... . . .. tJ.n4~ 
tCiifton Precision, LiUon Systems, Inc., Clifton ~--igts., PA 19018, 215-622-1000 

.......•..•.•... " ..••• , .......................... " . .. . ... BO'1251 
§{;'<>!J2~j Co,poration, Carrollton, TX 75006-2503, 214-250-i;;4?;1-800-527-53'1~ 

· _ .... , .....• , .......................... ", _ ..•. ,., ..... , .... 8 0 1252-1253 
./. Eas~el'n A.ir Devices, ~nc"~ Dover, I'liH 03S21O, 603M742~3330 .....•....•... Bo1254-
i" ~;Jtro·! (;orporation, C~noga Plr1lrl'-l., C,I)" 91:l04, 8'18-709-0"131 .... , ...... ... 891255 

Fasco industries, Inc., Hawker Siddelem No, '00. Chf~~t,c.~rfi.:'ld, MO fi~017, 
314-532-3505 .... 0....... , • II,.'" 

§t f·h.lli's.t Manufacturing Div., Princeton, IN /! ,Ihf!) II 1~' J~\~l ','~lh,1 11" !.' f.l I.' I I 
§-rHndu~trjai Drives, A Kollmorgen Oiv .. E;,dford, VA ~I" /,11 {(J"I fdfj 'nfl', 

U· PI f 

~~i,"no" NaugatUCk, .GT 06770, 203-729-~258;BOO-BE-SER\lO ........... S·1279 
"j 1nland Mot.ot', KoUmowH~11 Corp., Sierra Vista, AZ 85635, 602-459-1150 

.. . .................... ".",........... 8 0 1280-1282 
§ ~~:tl~!·l."lche MOiO!' tilmerk;;:J C,orp." New York, N'! 10016, 212~6B6~3f.ia2 b1t3 129J 

\VlF~t. Te.r,:hnoioq~, ~lr1c .. ,.\W~iate of !1Jnitmde Cnrp., RCln!1On~~c;r"l"), ~~W 1 fh'79. 
~16M461-5'~5"J ,." . . . . . . . . . . . . . .. 5'" g~S7 

§T \\f!icr('1 Mo E1",r:.~n."mir.$, §fI1lr;., St. Fl,eter$~\n~rg, ~:L ::13,";)'1. Il!3~'12~·:-251S< 
· . ,. ____ . .. . . .. , ... .." ... ~j>$i29BN1.2~9, DQ~:::43 

t Motol"-rechl1o~ogy, Inc., Day-to". Ot-l 45429, 5'13M2~4-1041 ...... ,. B~'1303-~j:~05 
NMI3 Tp-chnologies, ChatsW"ortl], CA 9'n-~-~, 3-Hl-3l~1-3"355 .... , .... B~130o-1:307 

P~p5t lVIeC~jatral1i(; Corp., Newl)o!'"t, fU Ilt .. :U4U, 40··H·)thl-tfS l~j ... " .. " C>,}-U~55 

PiTfMAN, Pa~n Engrg. 81 Mf~]. Corp., B .. ujevsvillc, PA 19438, 215~256-6601 
• • • • • • • • • • • • • • • • • • • • • • • • • •• • ••••••••••••••••••••• 0 _ • • • • • • •• So1;:;08-1309 

t ShinRno Kenshi Corp. (SKC), III. Hollywood, CA 91605, 818-764-4266 ,., S'1311 
t Stock Drive Products, Dlv. of Oesignatronics, inc., New Hyde Pk., NY 11040, 

516-320-020Q;328-3300 .. _ ..... _ 0 •••••••••••• ,.".,.......... •••• B'1312 
§t Superior Electric, Bristol, CT 06010, 203-582-9561 •... 0 ••• , •••••••••• ,. B·1314 

'r Aerotfex 1.at)oratories lnc .. AFlX, Inc., Plainview NY 11803 516-694-6700 
~ AerUledl. Il1c .. Pitt::.burf~h. PA 15230 412-963-7410 
t Airpax-ln1e-rnationa~ Division, A North American Philips Co., Cheshire, CT 06410 

§ Amerace Corporation, Hackettstown, NJ 071340 . 
't American Electronics, Fui!ertorl, CA 9263" 

L2-mb Electric Div:s~Ol1. Am8tck, Inc., Kf:!nt, OH 44~40 
§ Anaheim Automation, Anaheim, CA 92801 

Arc Systems. Inc., Hauppauge, NY 1'! 78A 
t Astro Instrument Corp., Deerfield, FL 33442·3019 . 
t Astromec, Inc., Carson City, NV 89706 . 
t Aulotrol Corporation, Crystal Lake, IL 60014 
§ Axial Magnetics, Tencallnc., Simi Valley, CA 93065 . 
§ Baldor Electric Company, Fort Smith, AR 72902 
§ B & B Motor & Control Corp., B & [3 Long Island City. Edison, N,] 08817 

203-271-6000 
201-852-1122 
714-871-3020 
216-673-3451 
714-992-6990 
516-582-8020 
305-698-6000 
702-883-9226 
815-459-3080 
805-527-0900 
501-646-471 t 

908-819-7070: 908-572-0500 
§ Barber Colman Co. (A Siebe Co.), Motor Division, Roci<ford, IL 61125-7040 

Buehler Products, Inc .. Raleigh, NC 27636 
BURGESS-SAIA, Inc., Buffalo Grove, IL 60089 
Canon U.S,A .. Elctrn. Comps. Div., Lake Success, NY 11042 . 

§ Carter Motor, Warren, IL 61067-0647 
§t Cramer Co., Old Saybrook. CT 06475 .... 

815-397-7400 
919-469-8522 
708-215-9600 
516-488-6700 
815-745-2100 
800-247-6784 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs 'I>·--Hentals #-Value Added Reseller B"71 



,·~p~~msLC: 
Motors, Permanent Magnet-3500 (Cont'd) 

Dignal Motor, Inc., Portland, OR 97229-5501 .. . . . . . . . . . . . . . . . .. 503-629-9692 
tEEMCO. Datron, Inc_ Los Angeles, CA 90039 .. .. ............ 818-247-7060 
t EG & G Rolron, Custom Div_ Woodstock, NY 12498 ............... 914-679-5201 
tElectric Indicator Company Inc_ Norwalk, CT 06851 . 203-847-5861 
§ Electric Motor Engineering, Mission Viejo. CA 92691 714-583-9802 
§Electrol c;o., Yorl<, PA 17405........ ...... ............. 717-848-1722 

Escap Products, Hauppauge. NY 11786 ............ 516-234-3900 
§Generallndustries, Elyria, OH 44035 .................................... 216-323-3136 

General Numeric Corporation. Elk Grove Village, IL 60007 .............. 708-840-1595 
§tGlobe Motors, Dayton. OH 45404 ....................................... 513-226-3171 

t GME Systems, Inc., Pittsburgh. PA 15090 ............................... 412-935-0440 
Hankscraft Motors. Div. of Gerber Prods. Co_ Reedsburg, WI 53959 ..... 608-524-4341 
Hansen Manufacturing Company, Inc.. Subsidiary ollMC Magnetics CoIp_ Princeton, IN 

47670-0023 ........................................................... 812-385-3415 
§ Harowe Servo Controls, Inc.:A Fasco Co., West Chester, PA 19380 215-692-2700 

Hathaway Corporation:Moiion Control Div .• Tulsa, OK 74116 ....... 916-438-7800 
t Haydon Switch & Instrumen~ Waterbury, CT 06705 ................ 203-756-7441 
§ Howard Industries, Inc., Mi~ord. IL 60953 .... . . . . . . . . . . . . . . . . . . . . . . . 815-889-4105 
t IMC Magnetics Corp .• Eastern Div .• Westbury, NY 11590 ,.......... 516-334-7070 

§t Inertial Motors, Doylestown, PA 18901 .................................. 215-345-1010 
§ Japanese Products Corp .• Elmstord. NY 10523 . . . . . . . . . . . . . . . . . . . . .. 914-592-8880 

Litton Encoder Div .• Chatsworth, CA 91311 ......................... 818-341-6161 
tLucas Western Inc.. Electro Systems Division, Brea, CA 92621 ...... 714-671-4500 

Mallory Controls, Emerson Electric. Indianapolis, IN 46214 317-328-4010 
t Maxon Precision Motors. Inc.. Burlingame. CA 94010. ...... 415-697-9614 

Micronel U.s .• Vista, CA 92083 ............................ .. .. 619-727-7400 
Malon Motor & Coil Corporation. Rolling Meadows. IL 60008 . . . . 708-253-6000 

t Moore Reed & Co. lid .• Andover, HAMPSHIRE SP 105AB . . . . . 0264-324155 
Namiki. Precision of America, Inc.. Rochelle Parl<, NJ 07662 201-368-0123 
NIDEC Corporation, Torrington. CT 06790 .... 203-482-4422 
Northern Magnetics Inc .• Van Nuys. CA 91406 . 818-997-8675 
Ormec Systems Corp .• Rochester. NY 14625 .... 716-385-3520 

§tPacific Scientific Co .• Rockford, IL 61109. 815-226-3100 
Paragon Electric Co_ Inc.. Two Rivers. WI 54241 414-793-1161 
PMI Motion Technologies. Kollmorgen Corporation. Commack, NY 11725-5703 

......... ............................. ............... 516-864-1000 
Port""cap U.S .• Inc., Hauppauge, NY 11788 ......................... 516-234-3900 

§ Reliance Electric Co_ Marketing Info Center. Cleveland. OH 44117 800-245-4501 
Robbins & Myers/Electro-Craft, Eden Prairie. MN 55344 ....... 612-942-3600 
Servo-Tek Products Co .• Hawthorne. NJ 07506 201-427-3100 

t Sierracin/Magnedyne. Carlsbad, CA 92008 ................. 619-438-3321 
Transicoil. Inc .• Eagle-Picher. Valley Forge. PA 19485 215-539-4400 

tVailey Electromagnetics. ECM Motor Co .• Elkhorn. WI 53121 414-723-6400 
tVernitech:Vernitron Corp., Deer Pk.. NY 11729 .............. 516-586-5100 
§ Westamp. Santa Monica, CA 90404 . 213-393-0401 

Motors, Selsyn - See Motors, Synchronous (Vol. 8) 

Motors, Servo-4900 - See Vol. D 

Motors, Squirrel Cage-3500 
§ ebm Industries. Inc., ~"rrninglon, CT 06034.203-674-1515 ••••..••••... C'1613 

Fa!'>Go Illdust/'ie~ .. , lilt", HOlwker Siddelem No. 200, Chesterfield, MO 63017, 
C·1623 

I M, \ ".Ill \ IICjII1l'."rHH1 .• I'fl) Corporation, Princeton Junction, NJ 08550, 
IIO'l i'PI 0100 .... .••••••••••.•••••••••••••••••.•• Co1633 

1'\"I(dl,', 1.,1,,)1,[1,111(", lil( ,AllX.lrlC., Plainview, NY 11803 .... . .. 516-694-6700 
1\1(: !)y·.t(~nl:" Inc., HatlppalJ~J(J, NY 11788 ............................ 516-582-8020 

§ Baldor Electric Company. Fort Smith. AR 72902 ...... 501-646-4711 
Barber Colman Co. (A Siebe Co.). Motor Division. Rockford, IL 61 125-7040 

........................................ 815-397-7400 
§ Bodine Electric Company. Chicago. IL 6061 B .......... . 
t Eastern Air Devices. Inc .. Dover. NH 03820 
t EEMCO. Datron. Inc .• Los Angeles. CA 90039 ... 
t Electric Indicator Company Inc .• Norwalk, CT 06851 ... 

Electro-Pacific. Goleta, CA 93117 ....... . 
t Hertner Div.:Exide Corp .• Cleveland, OH 44111 ......... . 
§ Howard Industries. Inc., MiHord, IL 60953 ................ . 
t Lucas Western Inc_ Electro Systems Division. Bre .. CA 92621 

Malon Motor & Coil Corporation. Rolling Meadows. IL 60009 
§ Reliance Electric Co .• Marketing Info Center. Cleveland, OH 44117 
t Shinano Kenshi Corp. (SKC). N. Hollywood. CA 91605 
t Sierracin/Magnedyne. Carlsbad. CA 92008 ...... . 
t Vernitech:Vernitron Corp .• Deer Pk.. NY 11729 .. 

Motors,· Stepping-3500 

.... 312-478-3515 
603-742-3330 
818"247-7060 
203-847-5861 
805-964-0751 
216-252-4242 
815-889-4105 
714-671-4500 
708-253-6000 
800-245-4501 
818-764-4266 
619-438-3321 
516-586-5100 

SURGESS-SAIA. Inc., Suffalo Grove. IL 60089. 708-215-9600 .•..•. ..•.. S.1249 
§ Crouzet Corporation. carrollton, TX 75006-2503. 214-250-1847;1-800-527-5311 

..................................... .. .••.••.•.. •.•.• •...•. S01252-1253 
t Eastern Air Devices. Inc .• Dover, NH 03820. 603-742-3330 ., ...•... .. .•.. B.1254 

§t Hurst Manufacturing Div., Princeton, IN 47670.812-385-2564 .•.•.. S.1272-1273, 
1275 

Inland Molar. Kollmorgen Corp., Sierra Vista, AZ 85635. 602-459-1150 
...•..•...••.•.••...•............••.....••.••.•.•.....•... " S·1280-1282 

Magtech Controls. Vemitron Corporation, San Diego, CA 92073, 619-428-5581 
.•..•....•...................•.........••....•••.••.•.....•..••.. S·1294 

NMS Technologies. Chatsworth. CA 91311. 818-341-3355 .• S.1306-1307, C01650 
t Shinano Kenshi Corp. (SKC). N. Hollywood. CA 91605. 818-784-4266 ... S.1311 
t Stock Drive Products, Div. of Designatronics. Inc .• New Hyde Pk.. NY 11040, 

516-328-0200;328-3300 ........................................... S.1312 
§t Superior ElectriC. Srislol, CT 06010,203-582-9561 ..•.. .••..•.•. .•.• •.• S.1314 

t Vernitech:Vernilron Corp .• Deer Pk.. NY 11729. 516-586-5100 S.1031, 1318 
t Abrams Instrument Corp .• Okemos, MI 48864 517-332-6405 
t ADVANCED MICRO SYSTEMS. INC .• Hudson. NH 03051-4920 .. 603-882-1447 
t Aeroflex Laboratories Inc .• ARX. Inc., Plainview. NY 11803 ..... 516-694-6700 
§Aerotech, Inc .• Pittsburgh. PA 15238 ....... ................... 412-963-7470 

INDEX & DIRECTORY 

Airpax-International Division, A North American Philips Co_ Cheshire. CT 06410 
.........................•.....................•..................•.... 203-271-6000 

§ Amerace Corporation, Hackettstown, NJ 07840 ......................... 201-852-1122 
t American Electronics, Fullerton. CA 92631 .............................. 714-871-3020 
§ Anaheim Automation, Anaheim, CA 92801 ................•............. 714-992-6990 

Arc Systems. Inc .• Hauppauge. NY 1 1788 ............................... 516-582-6020 
t Astro Instrument Corp., Deerfield. FL 33442-3019 ....................... 305-698-6000 

Autotrol Corporation. Crystal Lake,IL 60014 ............................ 815-459-3080 
§ B & B Motor & Control Corp., B & B Long Island City, Edison. NJ 08817 

................................. : ...................... 908-819-7070; 908-572-0500 
§ Bodine Electric Company. Chicago.IL 60618 ........................... 312-478-3515 

Canon U.s.A_ Elctrn. Comps. Div_ Lake Success. NY 11042 ....... 516-488-6700 
tClifton Precision, Litton Systems, Inc.. Clifton Hgts.. PA 19018 ........... 215-622-1000 
§Compumotor Division, Parker Hannifin Corp., Rohnert Park, CA 94928 .. 707-584-7558 

Copal (USA). Inc_ Torrance. CA 90501 .......... ............ ........... 213-618-0225 
Cyberpak Co., Burr Ridge, IL 60521 ................ ................... 708-654-3999 

§Daedal. Harrison Cny. PA 15636 ....................................... 412-744-4451 
Digital Motor. Inc .• Portland. OR 97229-5501 ...... ..................... ·503-629-9692 
Ealing Electro-Optics, Holliston, MA 01746 ............. 506-429-8370;1-800-343-4912 
Electric Motor Engineering, Mission Viejo. CA 92691 ................ 714-583-9802 

§ Empire Magnetics. Rohnert Park, CA 94928 . . . . .. .. .................... 707-584-2801 
Escap Products. Hauppauge. NY 11788 ............ ................ 516-234-3900 

§t FDK America, Inc., Fuji Electrochemical Co_ Ltd .• San Jose. CA 95134 408-432-8331 
tGAP Instrument Corp .• Hauppauge. NY 11788 ......................... 516-273-0909 

General Controls, Inc .• Elk Grove Village. IL 60007 ................ 312-595-2152 
Hansen Manufacturing Company, Inc_ Subsidiary of IMC Magnetics Corp .• Princeton. IN 

47670-0023 .. .. .. .. .. .. .. .. .. .. 812-385-3415 
§t Harowe Servo Controls. InC.:A Fasco Co .• West Chester. PA 19380 ... 215-692-2700 

tHaydon Switch & Instrument. Waterbury. CT 06705 .. ' ..... 203-756-7441 
t IMC Magnetics Corp .• Eastern Div .• Westbury, NY 11590 ....... 516-334-7070 

Infranor. NaugatUCk. CT 06770 . . . . . . . . . . . . . . . . . . . . . .. 203-729-8258;800-BE-SERVO 
§ISKRA Electronics, Inc., Plainview, NY 11803 .... ........ ..... 516-34900222 

Japan Electronic Manufacturers Agency. Inc .• Wilmette.IL 60091 708-251-3600 
§ Japanese Products Corp .• Elmsford, NY 10523... . 914-592-8880 

Litton Encoder Oiv .• Chatsworth, CA 91311 818-341-6161 
Matrix Corp .• Raleigh. NC 27610 .. 919-231-8000 
Maxwell Electronics, Research Triangle Park, NC 27609 919-846-1833 

t Melles Grio~ Inc .• Irvine. CA 92714 ............... . . 714-261-5600 
Mesur-Ma!ic Elctrns_ Salem. MA 01970-2294 .... 508-745-7000 
Molon Molor & Coil Corporation. ROiling Meadows. IL 60008 708-253-6000 
Northern Magnetics Inc .• Van Nuys. CA 91406 .............. 818-997-8675 

t Optima PreCision. Inc .• West Linn. OR 97068 ............ 800-544-4118;503-638-2525 
§ Oriental Molar U.S.A. Corporation. Torrance. CA 90503 213-515-2264 
§Oriental Motor USA Corp .• Super Vexta, Torrance. CA 90505-5217 213-515-2284 

§tPacific Scientific Co .• Rockford.IL 61109 815-226-3100 
Portescap U.S .• Inc .• Hauppauge. NY 1 1788 .. ........ 516-234-3900 

t Rapidsyn Division, Oceanside, CA 92054 ............. 619-439-7500 
§ ServoByte Inc .. Millbury. MA 01527 508-865-0225 
tTechno-lsel USA Division, Designatronics. New Hyde Park, NY 11040. 516-328-3970 
tTransicoil.lnc_ Eagle-Picher, Valley Forge. PA 19485 215-539-4400 
t Transicoillnc., Robinson-Halpern Products. Trooper. PA 19403 ... 215-539-4400 

Valley Electromagnetics. ECM Molar Co .• Elkhorn. WI 53121 .. 414-723-6400 

Motors, Synchronous-3500 
§ Bodine Electric Company, Chicago. IL 60618. 312-478-3515 .........•.. S01248 

BURGESS-SAUl. Inc., Buffalo Grove, tL 60089. 708-215-9600 .•.•.. ... .. B'1249 
§Crouzet Corporation, Carrollton, TX 75006-2503. 214-250-1847;1-800-527-5311 

..•.. ... ...... . ..•.. ..•. ...•.•. .. .. ... ..••... .. .••..•.• ..... S&1252-1253 
t Eastern Air Devices. Inc .• Dover. NH 03820. 603-742-3330 .•... .•.•.•... S.1254 

Fasco Industries, Inc •• Hawker Siddelem No. 200, Chesterfield, MO 63017. 
314-532-3505 .................................................... C.1623 

§t Hurst Manufacturing Diy .• Princeton, IN 47670, 812-385-2564 ..••.• S'1272-1274 
t Inland Molar, Kollmorgen Corp .• Sierra Vista. AZ 85635.602-459-1150 

., ...................................... _........ ...•.•. .... B·1280-1282 
t McLean Engineering. Zero Corporation, Princeton Junction, NJ 08550. 

609-799-0100 ..................................................... C·1633 
Micro Mo Electronics. Inc .• St. Petersburg, FL 33701. 813-822-2529 ••.•. D.2243 

t Shinano Kenshi Corp. (SKC), N. Hollywood, CA 91605. 818-784-4266 ... S·1311 
t Siock Drive Products. Div. of Designalronics. Inc., New Hyde Pk .• NY 11040, 

516-328-0200;328-3300 ..•.•....•.•.•.•...•.....•.•.•..•.•.•.•..•. B.1312 
§t Superior Electric, Bristol. CT 06010. 203-582-9561 ...•...•....•.... , .•. S·1314 
t Vernilech:Vernilron Corp., Deer Pk.. NY 11729.516-586-5100 .•.•....•• S·1318 
tAeroflex Laboratories Inc .• ARX.lnc., Plainview. NY 11803 516-694-6700 

Airpax-International Division, A North American Philips Co., Cheshire, CT 06410 
.. .. .. .. .. .. . 203-271-6000 

tAmerican Electronics. Fullerton. CA 92631 714-871-3020 
Anaheim Automation, Anaheim, CA 92801 714-992-6990 
Arc Systems. Inc_ Hauppauge, NY 11788 . 516-582-8020 

t Ashland Elec. Prods.. Inc .. Rochester. NH 03867 603-335-1 1 00 
t Astro Instrument Corp .. Deerfield. FL 33442-3019 .. 305-698-6000 

Autotrol Corporation. Crystal Lake.IL 60014 .... 815-459-3080 
§ B & B Motor & Control Corp .• B & B Long island City. Edison. NJ 08817 

................. 908-819-7070; 908-572-0500 
Canon U.SA. Elctrn. Camps. Div .• Lake Success. NY 11042 . 516-488-6700 

§t Cramer Co .• Old Saybrook. CT 06475 .... 800-247-6784 
EEMCO. Datron.lnc .. Los Angeles. CA 90039 ... 818-247-7060 

t Electric Indicator Company Inc .• Norwalk, CT 06851 203-847-5861 
§ General Industries, Elyria, OH 44035 . . . . . . . . . . . . . . . . . . 216-323-3136 

General Numeric Corporation. Elk Grove Village. IL 60007 708-640-1595 
§t Globe Motors. Dayton. OH 45404 ... 513-228-3171 

Hansen Manufacturing Company. tnc .• Subsidiary of IMC Magnetics Corp_ Princeton. IN 
47670-0023 . 812-385-3415 

§t Harowe Servo Controls, Inc.:A Fasco Co .• West Chester. PA 19380 215-692-2700 
tHaydon Switch & Insirument. Waterbury. CT 06705 203-756-7441 
tlMC Magnetics Corp .. Eastern Oiv_ Westbury. NY 11590 516-334-7070 

§t Industrial Drives, A Kollmorgen Div .• Radford, VA 24141 . 7q3-639-2495 

§-Product sold through distributors t-Product meets MIL specs <l.>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

§ Japanese Products Corp., Elmsford, NY 10523 . 
Lincoln Laser Co., Phoenix, AZ 85004 .. 
Mallory Controls, Emerson Electric, Indianapolis, IN 46214 . 

t Melles Grial, Inc., Irvine, CA 92714 . 
Molon Motor & Coil Corporation, Rolling Meadows, n. 60008 

t NIDEC Corporatiun, 1orrington, CT 06790 
Northern Magnetics Inc., Van Nuys, CA 91406 

t Novalronics Inc .. Stratford, Ont.ario, CANADA N5A 6V6 . 
§ Oriental Motor U.S.A. Corporation, Torrance, CA 9050~~ . 
§ Oriental Motor USA Corp., Super Vexla, Torrance, CA 90505-5217 . 

§tPacific Scienlific Co., RockforrJ,lL 61109 .. 
PRpst Mech(1:~rnnlc Corp. Newport, RI 02840 

§ Paragon Electric Co., Inc., Two Rivers. WI 54241 
t Rapidsyn [Jrvision, Oceanside, CA 92054 
§ Reliance Electric Co., Marketing Into Center, Cleve~and, OH 44 117 

Robbins & Myers/Eleclro-Craft, Eden Prairie. MN 55344 . 
t Sierracinl MagnBdyne, Carlsbad. CA 92008 

Valley Electromagnetics, ECM Motor Co., Elk.horn, WI53121 

914-592-8880 
602-257-0407 
317-328-4010 
714-261-5600 
708-253-6000 
203-482-4422 
818~997·8675 

519-27'1-3880 
213-515-2264 
213-515-2264 
815-226-3100 
401-849-8810 
414-793-11Gl 
6 19·-439· 7500 
800,245-4501 
612-942-3600 
619-438-332'1 
414-723-6400 

Motors, Synchronous, Polarized - See Motors, Synchronous (Vol. B) 

Motors, Timing - See Motors, Clock & Timing (Vol. 8) 

Motors, Torque (Inc!. Torquersj-3500 
BEl Motion Systems Company, Kimco Magnetics Div" San Marcos, CA 92069, 

619-744-5671 ..... ...................... ..................... . 6-1879 
§ Bodine Electric Company, Chicago, IL 60618, 3'12-478-3515 ............ B·1248 
t Clifton Precision, Litton Systems, Inc., Clifton Hgts., PI, 19018, 215-622-1000 

...................................... , ................. 6·1251 
§ Crouzet Corporation, Carrollton, TX 750106-2503, 214-250-1647;1-800-527-5311 

.......................................................... ,.. B·~252-1253 

'1 Eastern Air Devices, Inc .. Dover, NH 03ll20, 603-742-3330 ., ..... , .. ,.. B.'1254 
ETI Systems, Polaris Indl. Entprs .. Oceanside, CA 92054,619-757·7770 

...... .......... ....................... 5'1256,1258,1260 
Hurst Manufacturing Oiv., Princeton, IN 47670, 812-385~2564 "''''.. ,." Be1275 

l' ~~aQt,cch Contmlz:, ~!ernj'.rC:1; C:z.qxm~tion, ~~~{1 tf1~~~f:\, e,a, g')117'~, ~1?1-4~R-55P t 
. . . .. .. . . ... .. .. . ~ . .. ... ........ B'1294 

MFE Instrument::;, Stocker & Vale, inc., Beverly, MA 01915-0490, 
50a-921-S"W4;UOO-472-4633 ... .., .. " •.•. ,. 0111 "'P 4?1 

MFM Technologv, ~nc.., Aff;ilia~e of Uni~t'odle Corp., Pionkonkoma, ~YV ~ "i77S, 
516-467-5151 .. ". .. ..... , .... " .... " ....... "... . a~ ~29-;" 

t Micro Mo Electronics, Inc., SI. Petersb'''!l, FL 33701, 813-822-2529 
. . . . ... .. . .. .. .. . ... .. . . ..... . .. .. ... .. .. . ... .. ... .. ... 8'1298, D'2243 

t Motor Technology, Inc., DaY'on, OH 45429, 513-294-'1041 ......... B"1303·1305 
PITIMAIII, Penn F-ngrg. & Mfg. Corp., Harleysville, PA 19438,215-256-6601 

......... ....... .......................... ........................ S'1308 
Shinano Kenshi Corp. (SKC), N. Hollywood, CA 91605,818-'164-4266 ... S"3'1 
Stock Drive Products, Div. of Oesignatronics, Inc., New Hyde P~., NY 11040, 

516 .. 328-0200;328-3300 .......................... B.1312. 
Superior Electric, Bristol, CT 06010,203-562 .. 9561 ...................... 8"1314 

t Aeroflex Laboratories inc., Af-,X, Inc .. Plainview, NV 'r 180:] 5! 6-694-6700 
Airpax-International Division, A North American Philips Co., Cheshire, CT 06410 

203-271-6000 
t Ashland Elec. Plods., Inc., Rochesler. NH 03867 603-335·1100 
§ Axial MagnetiCS. Tencallnc., Simi Volley, CA 93065 805-527-0900 
§ Baldor Electric Company, fort Smith, AR 72902 501-646·4711 
§ B & B Moior & Control Corp., B &- p. Long lsland Cj~y Edison, N,) 08817 

908-819-7070; 908-572-0500 
Buehler Pmducfs, Inc., Ra:eigh, NC 2763£1 919-469-13522 
Canon U.S.A .. Elctrn. Ccrnps. Div .. L<Jke Success, NY 11042 516-488-6700 

"t Computer Optical Products, Inc., SUb. of Ha1haway Corp .. Chatsworth. CA 91311-6910 
818-882-0424 

Cramer Co., Old Saybrook, CT 0(3475 . 800-247-6784-
t Electric Indicator Company Inc., Norwalk, CT 068.51 ::?O~-J-847-5861 

t Globe Molors. Dayton. OH 45404 513-22S-3171 
§ Harowe Servo Controls. !nc.:A Fasr,o Co., West Chester, PA 19380 215-692-2700 
tHathaway Corporation:Motion Control Div., Tulsa, OK 74116. 918-438-7800 

Howard Industries, Inc., Milford,!t 60953 815-889-4105 
t IMC MagnetiCS Corp., Easlern Div., Westbury. NY 1'1590 .. 516-334-7070 

§t Industrial Drives, A Kollmorgen Div .. Radlord, VA 24141 . 703-639-2495 
Infranor, Naugaluck, CT 06770 203-729-8258;800-BE-SERVO 

t Inland Motor, Kollmorgen Corp., Sierra Vista, AZ 85635 602··459 ·1150 
§ Japanese Products Corp., Elmslord, NY i 0523 . 9'14-592-8880 

Litton Encoder Div., Chatsworth, CA 91311 818-341-616'j 
tMaxoll Precision Motors,lnc., Burlingame. CA 94010. 415--697-9614 

Micronel U.S .. Vista, CA 92083 . 619-727-7400 
Malon Motor & Coil Corporation, ROiling Meadows. Ii. 60008 708-253-6000 

j' NIDEC Corporation. Torrington, CT 06790 203-482-4422 
Northern Magnetics Inc., Van Nuys, CA 91406 818-997-8675 

§Oriental Motor U.S.A. Corporation, Torrance, CA 90503 213 h 515-2264 
§ Oriental Motor USA Corp .. Super Vexta, Torrance, CA 90505-5217 . 213-515-2264 
§ Pacific Scientific Co., Rocklord, IL 61109 ... 815-226-3100 

Parvex Servo Systems, GEC Alslhom Inlernalional, Inc., Spring Valley, NY 10977 
... 914-425-6908 

PMf Motion Technologies, Kollmorgen Corporation, Commack, NY 11725-5703 

§ Reliance Electric Co., Marketing Info Center. Cleveland, OH 44117 .' 
t Sierracin/Magnedyne, Carlsbad, CA 92008 
t Transicoil, Inc., Eagle-Picher, Valley Forge, PA 19485 ......... . .. 

Motors, Universal, AC or DC Operation-3500 

516-864-1 000 
800-245-4501 
619-438-3321 
215-539-4400 

§ Bodine Electric Company, Chicago, IL 60618, 312-478-3515 ............ B-1248 
Micro Mo Electronics,lnc., SI. Petersburg, Fl33701, 813-822-2529 ..... 0.2243 

't Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 ......... B·1303-1305 
Shinano Kenshi Corp. (SKC), N. Hollywood, CA 91605, 818-764-4266 ... B.1311 
Lamb Electric Division, Ametek, Inc., Ken~ OH 44240 216-673-3451 

Multiplexers, Fiber '-IIULI"'-

t Autotrol Corporation, Crystal lake, IL 60014 ........... 815-459-3080 
§ Baidor Electric Company, Fort Sm~h, AR 72902 501-646-4711 
§ B & B Molor & Control Corp., B & B Long Island City, Edison, NJ 088i 7 

908-819-7070; 908-572-0500 
Barber Colman Co. IA Siebe Co.), Motor Division, Rockford,lL 61125-7040 

815-391-7400 
§ Carter Molor, Warren,lL 61087-0647 815-745-2100 
t Dynamic A". Engrg .. Inc., Santa Ana, CA 92705· 5697 . 714-540-1000 
t Electric Indicator Company Inc., Norwalk, CT OG851 203-847-5861 

§t Globe Motors. Dayton, OH 45404 . 513-228-3171 
Molon Motor & Coil Corporo:tion, Rolling Meadows. !L 60008 . 708-253-6000 
Oriental Motor U.S.A. Corporation, Torrance, CA 90503. 213h 515-2264 
Oriental Molor USA Corp., Super Ve)(:ta, Torrance, CA 'dO~1(j5-o217 . 213-5 i 5-2204 
Parvex Servo Systems. GEe Aisihom International, Inc., Spring Va:!ey. NY 10977 

§ Reliance Electric Co., Marketing Into Center, Cleveland, uH 44 iIi 
t Valley Electromagnetics, ECM Molor Co., Elkhorn. WI 53121 

Motors, (Mll}-2440 

914-425 -6908 
800-245-1150 r 
414-728-6400 

BEl Molion Systems Company, Kimco MagnetiCS Div., Son Marcos, CA 92069, 
619-744-5671 ............. . ............................. ~...... FJ.191S 

t Clifton Precision. LiUo" Systems, Inc., Clifton Hgts,. PA 19(rl8, 215-622-'1000 
___ .. ____ . _. __ . _. _. __ ._ ... __ . __ , ___ . _. _., ... ___ .. ____ . B"1I:251 

Fasco Industries, Inc_. Hawker Siddelem No_ 200, Chesterfield. MO 63017, 
314-532-3505 .............................................. C'1623 

§1 industrial Drives, A Kollmorgen Div., Radford, VA :.1:4141, 703-639-2495 . ____ . 
'1-1217 

t Micro Mo Electtonics, Inc., St PeterSburg, FL 33701, 813-822-2529 .. __ . u ll2243 
j' Motor Technology, Inc., Dayton, OH 45429,513-294-1041 .. 3-1303,1305 

Aeroflex Laboratories Inc., AR)(, Ir.r::., Plainview, NY 11803 516-694-6700 
t Astromec, Inc., Carson City NV 89706 702-883-9226 

Hathaway Corporabon:Mot!on Control Div., Tulsa, OK 74116. 9'J8-11~"$8-"l800 

t Hertner Div.:Exide Corp., CleveldnLi, OH 44'j 11 :<1 tj-252-4242 
1" iMe Magnetics Corp., Eastern Div., Westbury, NY 11 S9Q . 516-334-7070 
t Inland Motor. Kolrmorge!) Corp., Si{~rra Visto. j.\Z 85635 GO;'~-4r-i9-11!)O 

tLucas Westem Inc., Elo(";!.i"C< Sysfems Division. Brea. CJ\ 92621 /14-6/1-4500 
1" ~\iolJatfOjjics Inc., Stratford, Omariu, CANADA N5A 5V6 . 5H;-271-38DO 

Sierracln/Magn9dyne, Carlsbad, CA 92008 613-4.'38-·3321 
t Transicoil Inc., Robin<>on-Ha.lpertl Products, Trooper. Pl\ i gd.O~ ~,.! S-539-4(100 

Mounts, CRT," Accessories-2500 - ,see '101. C 

Mounts, C~ystal-2300 - S,.~e 1101, A 

Mounts, Integrated Circuit- See Sockets, Integraled Circuit (Vol. C), 
Boards, Plug-In (Vol. C) 

Mounts, Microwave-3450 -- See Vol . . ,~ 

Mounts, Mobiie An!enna'- See Mounts, Al'11enr.a (Vol. 0) 

Mounts, Satellite Alltennas-1900 - See Vol. D 

Mounts, Shock 8. Vibraliol'l-25CO - See 11'01. C 

Mounts, Thermisttof-5301.1 
Oa~e Elec~:ronics, i.I'1C,. EI ?~;;;..., Di'i., EI paso, TX 190:2ti-.o"?28, 9-:5··fj32<i."25-Z 

§1" ~'!enwal Eltlctwnics-, inc .. ! APD, Milt:)!"d, MA 01757, 508-4·15··f){JOG _ ,. 
E";k1H39 
8$1845 
~:b1BA!5 

aot"·18Sfl 
Ke~ema/nodan Division. Anaheirn, CA 22~06, 7'i4-63{}-(t081 
OU81ity Thermistor, Bo[!';e, !D 63709, 2.06-3TT-3373 

t Maury Mlcrowave Corp., C:.Jcamonga ell.. 011'30 
-J Micro!nb.' FXR. Livingston. N.J 010~\9 
t Milross C0ntlOls, !nc., Southampton, PA WDGC . 

Omega Engineering. Stamford. CT 0690-' . 
§t Telepr,onics Cmporat:on IPPD !nstrun:ents, Hunlillglor., NY 1"' 74:1 

Western Elctrn. Camps. Corp .. Camarillo, C!-\ 9~W'IO . 

7j~i·-9~J::-47IS 

201-992-7700 
2'I!j-35:::-0200 
800-826-6342 

516-549-6415/6·428 
80~--182-8002 

Mounts, Transistor (1m:!. Kits) - See Pads, Transistor Mounting 
(Votc) 

Mouse Devices - See Controls, Computer Input (Vol. D) 

Multibus - See Board Compulers & Subassemblies, MlJilibus (Voi. D) 

Multiplexers, Analog-2325 - See Vol. () 

Multiplexers, Di9;tal-2325 - See Vol. 0 

Multiplexers, Fiber Optic-2415 
AMP, Harrisburg, PI'. 17105, 717-564-0100;800-522-&752 ............... C.1175 

t Inleroptics, Purdy Group, Burlingame, CA 94010, 415-347-7727 ........ S01217 
t Litlon Poly-SCientifiC, Div. 01 Litton Industries, Blacksburg, VA 24060-3100, 

800-336-5917;703·953-4751 , ....... , ...... , ~, ... , .. B'1218-1220,1222-1223 
§t Meret Optical Communications, Inc., An Amoco Co" Santa Monica, CA 

90404-4998, 213-828-7496 .......... ............................. B-1225 
t Optelecom, Inc., Gaithersburg, MD 20877, 301-840-2121 •.•....... S'1227-1228 
§ S.I, Tech, Batavia, iL 60510, 708-232-8640 .,.......................... 8 0 1231 

AOFR, Inc., Richardson, TX 75081 ... 214-644-1394 
Atlantic Scientific Corporation, Melbourne, FL 32901 1-800-544-4737 
Aydin Corp., Horsham, PA 19044 ... 215-657-7510 
BT & 0 Technologies, Wilmington, DE 19803. .............. 302-479-0300 

§tCanoga-Perkins Corp., Chalsworth, CA 91311 818-718·6300 
tCATEL Telecommunications, Fremon~ CA 94537.. 415-659-8988 
§ Control Cable, Inc., Baltimore, MD 21207 . . . . . 301-298-4411 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



F'Multiplexers, Fiber Optic-2475 (Cont'd) 
§tDataproducts New England, Inc .• Wallingford, CT 06492 ...•............. 203-265-7151' 

Elecsys.lnc .• Div. of C & C Jetronic, Princeton, NJ 08640 ................ 609-921-2726 
# Equipment Remarketing Company, Boston Financial & Equity Corporation, Boston, MA 

02215 ................................................................ 617-267-8600 
§# Fibronics International Inc., Communications Way, Hyannis, MA 02601-1892 

............. " ................................................. , . . . . .. 506-778-0700 
t Foundation Instruments Inc., Nepean, ON, CANADA K2E 7J6 ........... 613-226-4000 

GTE Fiberoptic Products, Williamsport, PA 17701 ... 717-326-6591;1-800-FBR-DPTlCS 
GTE SUPPlY, GTE SUPPLY, DFW Airport, TX 75261 ................... 800-433-4837 
ICS Electronics Corp., Milpitas, CA 95035-5545 ......................... 406-263-5500 

t Lightwave Communications, Inc, Riclgefield, CT 06877 . . . . . . . . .. . . .. . ... 203-438-3591 
3M Private Network Products, 3M, Austin, TX 78769-2963 ............... 512-984-1800; 

800-745-7459 
MICRO DATA SYSTEMS, Thomasville, GA 31799 ..................... 912-226-1709 
Racal-Milgo, Sunrise, FL 33323-2899 ............... 305-846-1601;800-327-4440 
RE Instruments Corp., Westlake, OH 44145 ............................ 216-871-7617 

§SC Technology, Inc., Livermore, CA 94550 ............................. 415-373-9230 
§t Weed Fiber Optics Inc., Weed Instru.ment Co., College Station, TX 77845 

Multiplexers, Frequency Division-1900 - See Vol. D 

Multiplexers, Statistical-190D - See Vol. D 

Multiplexers, Time Division-1900 - See Vol. D 

Multiplexers, Transmission-1900 - See Vol. D 

Multiplexers, Video-1900 - See Vol. D 

Multipliers, Analog-2325 - See Vol. D 

Multipliers, Channel Electron-2325 - See Vol. D 

Multipliers, Crystal-1900 - See Vol. D 

Multipliers, Diode-1900 - See Vol. D 

Multipliers, Frequency-3450 - See Vol. A 

Multipliers, Hall-4800 - See Vol. A 

Multipliers, Magnetic Analog-2200 - See Vol. 0 

Multipliers, Meter-2900 - See Vol. 0 

Multipliers, Servo-4900 - See Vol. D 

Nameplates-2400 - See Vol. C 

Network Processors-1900 - See Vol. D 

409-6'93-5397 

Networks, Computer, Local Area-2000 - See Vol. D 

Networks, Crossover, Attenuator (Audio)-1300 - See Vol. 0 

Networks, Digital Data, Equipment-1900 - See Vol. 0 

Networks, Directional Antenna Phasing-1200 - See Vol. 0 

Networks, Hybrid-2000 - See Vol. D 

Networks, Hybrid Substrates-31SO - See Vol. A 

Networks, Ladder-4700 - See Vol. A 

Networks, LC-2700 - See Vol. A 

Networks, Line Impedance Stabilization-1900 - See Vol. 0 

Networks, Matching-1900 - See Vol. D 

Networks, Phase-2700 - See Vol. A 

Networks, Pulse Forming-2700 - See Vol. A 

Networks, Rejection - See Filters (Vol. A) 

Networks, RC-2000 - See Vol. 0 

Networks, Resistance-470D - See Vol. A 

Networks, ReSistance, Trimmer-4700 - See Vol. A 

Networks, Resistance, Voltage Divider~4700 - See Vol. A 

Networks, Video-2700 - See Vol. A 

Networks, (MIL), Resistance-2440 
§ Bourns, Inc., Electronic Components SIs., Riverside, CA 92507-2114, 

714-781-5500;800-782-2070;801-750-7200 .•.•....•...••.....•. Ao1848-1849 
CTS Corp., Resistor Network business unit, (Formerly CTS Corp., Berne Div.l, 

Berne, IN 46711, 219-589-3111 •..••..•.••.•...••••..•••••••••••••. A.1884 
t Electro-Films, Inc., Warwick, RI 02886, 401-738-9150 ••.•••••••••• Ao1910-1911 

Mini-Systems, Inc., ThicklThin Film Division, North Attleboro, MA 02761, 
508-695-0203 .................................................... Ao1955 

t Ohmtek Inc., Vishay, Niagara Falls, NY 14304, 716-283-4025 •••••. Ao1965-1966 
t Philips Components Discrete Products Division, A North Arnencan Philips 

Company, Riviera Beach, FL 33404, 407-881-3200 .• ••.•••.••••••.••• Bol027 
t Piconics, Incorporated, Tyngsboro, MA 01879, 508-649-7501 •••••••.••. Ao1975 

§t RCD Components, Inc., Manchester, NH 03109, 603-669-0054 ••••••.••• A.1982 

PRODUCT INDEX & DIRECTORY 

Ullronix, Inc., A Company of Vishay, Grand Junction, CO 81502, 303-242-0810 
• • • • . .. • • • • . • • • • • • . • • • . • • . • • • .. • • • • • . • • • . • • .. • • . • • .. • .. • .. .• A01992-1993 

Vishay Resistive Systems, Malvem, PA 19355,215-644-1300 ••.••.•••.. A02oo8 
§t Allen Bradley Co.; Electronic Components Div., A Rockwellintemational Co., EI Paso, TX 

79936 ................ :................................ 915-592-4888;800-592-4888 
Beckman Industrial Corp., AffWale of Emerson Electric Co, Fullerton, CA 92635 

............................................................. ........... 714-447-2300 
§t California Micro Devices, Inc., Milp~as, CA 95035 ........................ 408-263-3214 

Dale ElectroniCs, Inc., Columbus Div, Columbus, NE 68601-3647 .. , ..... 402-563-6506 
Dale Electronics, Inc., Nortolk Div., Norfolk, NE 66701-2242 ............ 402-371-0080 

'# Engineered Assemblies & Components Corp., Teterooro, NJ 07608 ... .' .. 20"288-4477; 
800-447-5639 

International Resistive Company, Boone, NC 28607 .... . . . . . . . . . . . . . . . .. 704-264-8861 
Kelvin Industries, Inc., Sherman Oaks, CA 91403-3501 .................. 818-990-1192 

t Magnetic Component Engineering Co., Culver CHy, CA 90230 ... . . . . . . .. 213-398-4761 
Mini-Systems, Inc., Sunbelt Microelectronic Division, Defiona, FL 32725 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . ... '407-574-0208 
t Northwest Microcircuits, Inc, Philomath, OR 97370 ..................... 503·929-6424 

Sprague Electric Company, Distribution Division, Mansfield, MA 02048-9102 
.. .. .. . .. . ... ................................. ....................... 508-339-8900 

Noise Sources-2900 - See Vol. D 

Nuclear EMP (NEMP) Protectors-4300 
§ PolyPhaser Corporation, Minden, NV 89423-9000, 702-782-2511 ;800-325-7170 

................................................................. Bol385 
Axis Corporation, San Diego, CA 92123.. 619'560-7737 

# Electrostatic Consu~ing Assocs., Groton, MA 01450 .................... 508-448-5583 
General Protection Co., Inc., Circuit Protection Group, Chicago, IL 60659 

Genisco Electronics Corporation, San Diego, CA 92173 . 
312-761·0403 
619-661-5100 

t Integrated Microwave, San Diego, CA 92121-1009 .. 
t Joslyn Electronic Systems, Goleta, CA 93116 . 

619-259-2600 
800-752-8068; 805-968-3551 

Nuclear Penetrations-2900 - See Vol. D 

Null Detectors - See Indicators, Null (Vol. D) 

Nuts, Metal-2500 - See Vol. C 

Nuts, Plastic - See Fasteners, Nonmetallic (Vol. C) 

Oils - See Lubricants (Vol. C) 

Opamps - See Amplifiers, Operational (Vol. D) 

Optical Breadboards-4200 - See Vol. C 

Optical Character Readers (OCR)-2000 - See Vol. D 

.optical Component Mounts & Accessories-3700 
Litton Poly-Scientific, Div. of Litton Industries, Blacksburg, VA 24060-3100, 

800-336-5917;703'953-4751 .... ,............................. B-1221,1223 
NEC ElectroniCS, Inc., Mountain View, CA 94039, 415-950·5000 •..• B-1325-1326 

§Aerotech,lnc., Pittsburgh, PA 15238 . 412-963-7470 
. Burleigh Instruments, Fishers, NY 14453.......... 716·924-9355 
t Diversified Optical Products, Inc., Salem, NH 03079 . . . . . . . . . . . . . 603-898-1880 

Ealing Electro-OptiCs, Holliston, MA 01746 .......... 508-429-8370;1-800-343-49t2 
§tErcona, Patchogue, NY 11772...................... . ............... 516-758-0700 

Frequency Control Products, Inc., American Time Products Div., Deer Pk, NY 11729 
.. .. .. .. .. .. .. .. .. .. . ... 516-243·5730 

§tGeneral Cable Co., Fiber Optics Div., S. Plainfield, NJ 07Q80 ... 201-769-3200 
t KLCI Karl Lambrecht Corp., Chicago, IL 60618 . . ; .. 312-472-5442 
tMath Assocs., Westbury, NY 11590 ...... 516-334-6800 
tMelies Griot, Inc., Irvine, CA 92714. 714-261-5600 

Noll, J. A. Co, Monroeville, PA 15146 412-856-7566 
§ Optics for Research, Inc., Caldwell, NJ 07006 ... 201-228-4480 

Opto Technology, Inc., Wheeling, IL 60090 708·537·4277 
Oriel Corp., Stratford, CT 06497-0872 ..... .... ............. 203-377-8282 

t Pomfret Research Optics, Orange, VA 22960 ... 703-854-4350 
Rolyn Optics Co., Covina, CA 91722-2199 .... ........ .. 818-915-5707/5717 

tCarl Zeiss, Inc., Thornwood, NY 10594........... ..... 914-747-1800 

Optical-Coupler Isolators - See Isolators, Opto (Vol. B) 

Optical DeSign Service - See Services, Optical Design (Vol. D) 

Optical Disk Drives-2000 - See Vol_ D 

Optical Radiation Measuring-2900 - See Vol. D 

Optical Signal Sources - See Generators, Light Pulse (Vol. D) 

Optical Time Domain Reflectorneter (OTDR)-2900 - See Vol. 0, 

Optocouplers-3700 
Utton Poly-Scientific, Div. of Utton Industries, Blacksburg, VA 24060-3100, 

800-336-5917;703-953-4751 ........................................ Bo1223 
NEC ElectroniCS, Inc., Mountain View, CA 94039, 415-950-6000 .•.• Bo1327-1329 

§t Optek Technology Inc., Carrollton, TX 75006,214-323-2200 •.•.•.••••.• 801333 
Philips Components Discrete Products Division, A North American Philips 

Company, Riviera Beach, FL 33404, 407-881·3200 .•.•.••..••..•.••.• Bo1336 
§ Sharp Electronics Corp., Microelectronics Grp., Camas, WA 98706,206-834-2500 

· • • • .. • .. . • .. . • . . • . • . . • . .. . • • . • . . .. • • . • . • . .. • . • • . • . .. .. • • . •. B01339,1581 
Silicon Detector Corp., Camarillo, CA 93012, 805-484-2884 .•. • • • • • • . • .• Bol344 
II Stanley Co. INC., Stanley Electric Co. LTD., Irvine, CA 92714, 1-800-LED-LCDl 

............................................................ Bol196,ll99 
A.C.lntertace Inc., Rancho Santa Margar~a, CA 92688 .................. 714-858-1866 

§-Product sold through distributors t-Product meets MIL specs 4>-Rentals #-Value Added Reseller EEM 1991 
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§A E G Corporation, Telefunken Semiconductors Div., Somerville, NJ 08876-1269 
.................... .. ............. 201-231-8300 

§ AT&T Microelectronics, Allentown, PA 18103 1-800-372-2441;ln Can.: 
1-800-553-2448 

§ Hewlett-Packard Co., Cupertino, CA 95014 800-752-0900 
§t lsocom Inc., Campbell, CA 95008 408-370-2212 

§ Lite-On Inc., Milpitas, CA 95035 . 406-946-4873 
§Lutze, Inc. West Caldwell, NJ 07006. 201-227-2371;800-447-2371 
§ Marklech International Corp., Latham, NY 12110 . 518-786-6591 

Micropac Inds., Inc., Garland, TX 75040 214-272-3571 
§t Motorola Semiconductor Prods. Sector, Tempe, AZ 85284 . 602-244-6900 

NF Electronic Instruments, Costa Mesa, CA 92626. 714-557-1684 
Opto Diode Corp., Newbury Park, CA 91320 805-499-0335 

§ Philips Components Discrete Products Div., A North American Philips Co, Discrete 
Semiconductor Group, Slatersville, RI 02876-2078 401-762-3800 

§Phoenix Contact Inc., Harrisburg, PA 17111. 717-944-1300 
t Precision Electro-Optics, Inc., Chatham, NJ 07928 201-635-8811 

§t Quality Technologies. Palo Alto, CA 93404 . 415-493-0400 
§ Siemens Components, Inc., Optoelectronics Division, Cupertino, CA 95014 

Silonex Inc .. Plattsburgh, NY 12901 
§ Three-Five Sys., Inc., Phoenix, AZ 85044 . 

Optocouplers, Surface Mount-3700 

408-257-7910 
518-561-3160 
602-496-0035 

NEC Electronics, Inc., Mountain View, CA 94039, 415-960-6000 .... B.1327-1329 
§t Optek Technology Inc., Carrollton, TX 75006, 214-323-2200 ........•... 8·1333 

Philips Components Discrete Products Division, A North American Philips 
Company, Riviera Beach, FL33404, 407-881-3200 . ..••..•.. .•.. B·1337-1338 

§ Sharp Electronics Corp., Microelectronics Grp., Camas, WA 98106, 206-834-2500 
.......•...•....•.•...............................•......... B·1339,1581 

II Stanley Co. INC., Stanley Electric Co. LTD., Irvine, CA 92714, 1-800-LED-LCD1 
............................................................ B·1196,1199 

AC. Intertace Inc., Rancho Santa Margarita CA 92688 .. 714-858-1866 
A E G Corporation, Telefunken Semiconductors Div., Somerville, NJ 08876-1269 

201-231-8300 
§ Isocom Inc., Campoall, CA 95008 .. 
§Marklech International Corp., latham. NY 12110. 

Micropac Inds., Inc., Garland, TX 75040 . 
Motorola Semiconductor Prods. Sector, Tempe, AZ 85284 .. 
NF Electmnic Instruments, Costa Mesa CA 92626 . 
Opta Diode Corp., Newbury Park, CA 91320 

§t Quality Technologies, Palo Alto, CA 93404 .. 
§ Three-Five Sys., Inc" Phoenix, AZ 85044 . 

Oscillators, Audio (Module)-2300 - See Vol_ A 

Oscillators, Audio (Test) - See Generators, Audio (Vol. 0) 

Oscillators, Beat Frequency (BFO)-2300 - See Vol. A 

Oscillators, Bias-2300 - See Vol. A 

OSCillators, Bridge (Test)-2900 - See Vol. D 

OSCillators, Cavity-2300 - See Vol. A 

Oscillators, Clock-2300 _. See Vol. A 

408-370"2212 
518-786-6591 
214-272-3571 
602-244-6900 
714-557-1664 i 
805-499-0335 
415-493-0400 
602-496-0035 

OSCillators, Crystal Controlled (Modulel-2300 - See Vol. A 

Oscillators, Decade (Test)-2900 - See Vol. D 

Oscillators, Digitally Compensated Crystal (DCXO)-2300 - See 
Vol. A 

Oscillators, LC-2300 - See Vol. A 

OSCillators, low Frequency (Module)-2300 - See Vol. A 

OSCillators, Microwave-3450 - See Vol. A 

Oscillators, Oven-2300 - See Vol. A 

OSCillators, Power {Module)-2300 - See Vol_ A 

Oscillators, Programmable-2300 - See Vot A 

Oscillators, Pulse (Module}-2300 - See Vol. A 

Oscillators, Pulse (Test) - See Generators, Pulse (Vol. 0) 

Oscillators, RC (Module)-2300 - See Vol. A 

Oscillators, RF {Module)-2300 - See Vol. A 

Oscillators, RF (Test) - See Generators, RF (Vol. OJ 

Oscillators, Sinusoidal {Module)-2300 - See Vol. A 

Oscillators, Sinusoidal (Test) - See Generators, Function (Vol. OJ 

Oscillators, Square Wave {Module)-2300 - See Vol, A 

Oscillators, Square Wave (Test) - See Generators, Function (Vol. D) 

Oscillators, Surface Mount-2300 - See Vol. A 

Oscillators, Sweep - See Generators, Sweep (Vol. OJ 

Oscillators, Telemetry-1900 - See Vol. 0 

OSCillators, Temperature Compensated-2300 - See Vol. A 

OSCillators, Test Equipment - See Generators (Specific Types) 
(Vol. D) 

Oscillators, Timable-2300 - See Vol. A 

Oscillators, Trigger Coherent-2300 - See Vol. A 

OSCillators, Tuning Fork Controlled - Also see Resonators-2300 -
See Vo," A 

Oscillators, UHF/VHF {Module)-2300 - See Vol. A 

OSCillators, UHF/VHF (Testl- See Generators, UHF/VHF (Vol. OJ 

Oscillators, Ultrasonic (Module)-2300 - See Vol. A 

Oscillators, Ultrasonic (Test) - See Generators, Ultrasonic (Vol. OJ 

Oscillators, Voltage Controlled Crystal (VCXO)-2300 - See Vol. A 

OSCillators, YIG-2300 - See Vol. A 

Oscillators (Mil), Crystal &/or Ovens-2440 
t Bliley Electric Co., Erie, PA 16506, 814·838-3571 ...................... Ao1309 
t Connor-Winfield Corp., Aurora, IL 60505-1335, 708-851-4722 ...•.. A.1325-1327 
t CTS Corp., Frequency Controls bUSiness unit, (Formerly Knights Div.), Sandwich, 

Il60548,815-786-8411 ....................... A·1330,1339-1341,1344-1345 
Dale Electronics, Inc., Tempe Div., Tempe, AZ 85282-1883, 602-961-7874 

...... ..................................................... A·1352,1355 
Oatum Timing, Datum Inc., Anaheim, CA 92806-5790, 714-533-6333 .. ... 0.1067 

t Frequency Electronics, Inc., Mitchel Field, NV 11553, 5'16-794-4500 
. , . ... . .. .. . ... .... . ...... ... .. .... ..... .. . . ... . .. .. .. . . .... A·1368-1369 

FTSI AUSTRON, Austin, TX 76761-4766, 512 .. 251-2341 ............•.... Ao1371 
t McCoy Electronics Co., A SUb. 01 Oak Industries, Nfi. Holly Springs, PA 17065, 

717M48B-3411 ...... "......................... Ae1385 
Micro CrystallDivision SMH, Arlington Heights, Il60005, 708-806-1485 

................................... ......................... A·1395,1398 
§t Monitor Products Co., Inc., Oceanside, CA 92054, 619-433-4510 ... A.1402-1403 

t Ovenaire-Audio-Carpenter, Oak Crystal §nc., Charlottesville, VA 2290"1, 
804-977-8050 ..................... "....................... ....... A.1432 

to-Tech Corp., Culver City, CA 90232-3510, 213-836-7900 ••............ Ao1445 
t Reeves-Hoffman Div., Dynamics Corporation of America, Carlisle, PA 17013, 

717-243-5929 ............... ".................................... A·1449 
Spectrum Technology, Inc., DATUM,lncorporated, Santa Barbara, CA 93111, 

805-964-7791 ............................................... A·1462-·1467 
Statek Corp., Orange, CA 92668, 714-639-7810 .. . . ... .. . . ..•..•. ... ... A.1471 
TOYOCOM USA INC., Arlington Heights, IL 60005, 

708-593-678011-800-TOYOCOM .... ....... ...................... A·1472 
t Vectron Laboratories, Inc., Norwalk, CT 06850,203-853-4433...... A·1485,1488 

Xsis Electronics, Inc., Shawnee, KS 66216, 913-631-0448 ."............ Ao1491 
Aeroflex Laboratories Inc., ARX, Inc., Plainview, NY 11803 516-694-6700 
Comslron A Div. of Aerollex, Plainview, NY 11803 516-752-2351 
CTS Corporation, Elkhart, IN 46514 .. 219-293-7511 

t EG & G Frequency Products Inc., EG & G Inc., Cincinnati, OH 45232 . 513-542-5555 
t Frequency & Time Systems, Inc., Datum, Inc., Beverly, MA 01915 508-927-8220 

Frequency Control Products, Inc., American Time Products Div., Deer Pk., NY 11729 
516-243-5730 

t FSIIFork Standards. Inc., lombard, IL 60148-2097 . 
t Greenray lnds., Inc.;Mechanicsburg. PA 17055. 

Hy-Q International (USA) Inc., Erlanger, KY 41018 
Utton Electron Devices, San Car/os, CA 94070 

708-932-9380;800-468-6009 
717-766-0223 
606-283-5000 
415-591-8411 

§ Lucas Zeta, Inc., l.ucas Aerospace, Inc., San Jose, CA 95134. 408-434-3600 
914-576-6570 
516-436-7400 
407-298-2000 
305-593-6033 

MF Elctrns. Corp., New Rochelle, NY 10801 
t MITEQ Inc., Hauppauge, NY 11788 
t Piezo Technology Inc., Orlando, FL 32804 

Raltron Electronics, Miami, FL 33172 
t Savoy Electronics, Inc., Ft. Lauderdale, FL 33310 .. 
tTime and Frequency Ltd., Miami, FL 33172 .. 
tValpey-Fisher:Matec Corp, Hopkinton, MA 01748 
t Wenzel Associates, Inc., Austin, TX 78728 

305-563-1333;800-359-5400 
305-593-8000 
508-435-6831 
512-244-7741 

Oscillators (Mil), veo, Solid State, RF-2440 
Ball Corp., Elratom Division, Irvine, CA 92718-1605, 714-770-5000 ...... A·1307 

t Connor-Winfield Corp., Aurora, IL 60505-1335, 708-851-4722 ...... Ao 1324-1326 
CTS Corp., Frequency Controls business unit, (Formerly Knights Div.), Sandwich, 

IL 60548, 815-786-8411 ................................. A·1344-1345,1349 
t Frequency ElectroniCS, Inc., Mitchel Field, NY 11553, 516-794-4500 

............................................................ Ao1368-1368 
tGeneral Microwave Corporation, Amityville, NY 11701, 516-226-8900 .... Ao 1749 

Hy-Q International (USA) Inc., Erlanger, KY 41018, 606-283-5000 ....• ,. Ao 1375 
t McCoy Electronics Co., A Sub. of Oak Industries, MI. Holly Springs, PA 17065, 

717-486·3411 .............................. , ... , ..•.•.•.........• A.1384 
MF Elctrns. Corp., New Rochelle, NY 10801, 914-576-6570 .•...... A.1388-1389 
Monitor Products Co., Inc., OceanSide, CA 92054, 619-433-4510 .......• A.1403 
M-Tron Industries, Yankton, SO 57078, 605-665-9321 .•....••.... ,..... A.1409 
Oscillatek, A Dover Technology Company, Olathe, KS 66062, 913-829-1777 

•...........•. , .•... , •.•...•..•..•......• ,......... . . .. .•. .. A·1427-1430 
t a-Tech Corp., Culver City, CA 90232-3510,213-836-7900 ., ..• , ... A·1445-1446 
t TRAK Microwave Corp., Tampa, Fl33634, 813-884·1411 .•.•... .... .... A·1830 

AEL Defense Corp., Lansdale, PA 19446 . . 215-822-2929 
Aeroflex Laboratories Inc.,ARX,lnc., Plainview, NY 11803 516-694-6700 

t Andersen Laboratories, Bloomfield, CT 06002 . . . . 203-286-9090 
§t Avantek, Inc., Milpitas, CA 95035-7492 .... 408-432-3080 

tAydinCorp.,Horsham,PAI9044............. 215-657-7510 
t Aydin Vector o;v., Aydin Corp. Newtown, PA 18940-0328 215-968-4271 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 
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, Oscillators (MIL), VCO, Solid State, RF-2440 (Cont'd) PRODUCT INDEX & DIRECTORY 

# BEC Inc./Certified Calibration Labs, Horsham, PA 19044 . . . . . .. . . . . . .. .. 800-523-3808 
Comstron A Div. of Aeroflex, Plainview, NY 11803 ...................... 516-752'2351 

tCorvus MIcr<Jwave Inc., Syracuse, NY 13211-2100 ...•...........•...... 315-437-4400 
Epsilon-Lambda Elctrns. Corp., Geneva, IL 60134 ....................... 708-232-9611 

tGreenray Iods., Inc. Mechanicsburg, PA 17055 .......................... 717-766-0223 
Litton Solid Stata, Litton Systems, Ine., Milpitas, CA 95035 .. . . . . . . . . . . . .. 408-433-0933 

§ Lucas Zeta, Ine., Lucas Aerospace, Inc. San Jose, CA 95134 . . . . . . . . . . .. 408-434-3600 
Luff Research, Floral Park, NY 11001 ................................... 516-358-2680 

t Magnum Microwave Corp., Fremont, CA 94536 ......................... 415-657-9898 
tMITEQ Inc., Hauppauge, NY 11788 ..................................... 516-436-7400 
tOvenaire-Audio-CafJ:ooter, Oak Crystaline., Charlottesville, VA 22901 .. 804-977-8050 
t Piezo Technology Inc., Orlando, FL 32804 .............................. 407-298-2000 

Raltron Electronics, Miami, FL 33172 ................................... 305-593-8033 
t RF Monolithics, Inc., Dallas, TX 75244 .................................. 214-233-2903 

Sivers IMA AB, Culver City, CA 90230 ................ , ..... :........... 213-306-4248 
t Solid State EI.ectronics C<Jrp. Northridge, CA 91 ~24 . . . . . . . . . . . . .. . . . . . .. 818-993-8257 
t ST Microwave Corp. Sub. of Signal Technlg. Corp., Sunnyvale, CA 94086 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-730-6300 
t Teledyne Microwave, Mountain View, CA 94043 ........ ............... 415-968-2211 

Tele-Tech CorporatiOn, Bozeman, MT 59715 ........................... 406-586-0291 
Texas Instrs., Information Technlg. Grp. Dallas, TX 75380-9063....... 1-800-527-3500 

§t Toko Am~rica, Inc., MI. Prospect" IL 60056 ....... . . . . . . . • . . . . . . . . . . . . . .. 708-297-0070 
TOYOCOM USA INC., Arlington Heights, IL 60005 ... 708-593-8780/1-800-TOYOCOM 

tValpey-Fisher:Matec Corp, Hopkinton, MA 01748 ....................... 508-435-6831 
t Vectron Laboratories, Inc., Norwalk, CT 06850 .......................... 203-853-4433 
tWenzel Associates, Inc. Austin, TX 78728 ............. ......... 512-244'7741 
t Z C<Jmmunications, Inc. Ft Lauderdale, FL 33309 .............. 305-735-1000 

OSCillographs, Direct Wriiing-3000 - See Vol. D 

Oscilloscope Accessories-2975 - See Vol. D 

OSCilloscopes, Digital-2975 - See Vol. D 

Oscilloscopes, General Purpose-2975 - See Vol. D 

Oscilloscopes, High Frequency (Above 200 MHz)-2975 - See 
Vol. D 

Oscilloscopes, Low Frequency (DC to 3 MHz)-2975 - See Vol. D 

Oscilloscopes, Mid Freql,lency (DC to 200 MHz)-2975 - See Vol. D 

OsCilloscopes, Multibeam-2975 - See Vol. D 

Oscilloscopes, Multiple Channel-2975 - See Vol. D 

Oscilloscopes, Portable, Battery Operated-2975 - See Vol. D. 

Oscilloscopes, Programmable-2975 - See Vol. D 

Oscilloscopes, Sampling-2975 - See Vol. D 

Oscilloscopes, Storage-2975 - See Vol. D 

OSCillOSCOpes, Triggered Sweep-2975 - See Vol. D 

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

Outlets, Power, Internationai-2100 - See Vol. C 

Ovens, Adhesive Caring-4100 - See Vol. D 

Ovens, Aging, Burn-in, Ufe Test-2550 - See Vol. D 

Ovens, Crystal & Component-2300 - See Vol. A 

Ovens, Drying (for Electronic Instruments)-4100 - See Vol. D 

Ov~ns, Electric - See Furnaces, Electric (Vol. D) 

Ovens, IR, for Surface Mount Devices-4600 - See Vol. C 

Ovens, Vacuum-4100 - See Vol. D 

Packages, Integrated Circuit-3130 - See Vol. A 

Packaging Materials, Antistatic-1400 - See Vol. C 

Packaging Materials, Foam & Plastic-1400 - See Vol. C 

Packaging Panels, Integrated Circuits - See Boards, Plug-in (Vol. C) 

Packaging Services - See Services, Packaging (Vol. D) 

Pads, L, T, & H - See Attenuators, Audio (Vol. D) 

Pads, Transistor Mounting-2100 - See Vol. C 

Paints, Conductive, Electric - See Coatings, Conductive, Electric 
(Vol. C) 

Paints, Finishing-1600 - See Vol. C 

Paints, Metallic, Conductive-1600 - See Vol. C 

Paints, Radioactive - See Coatings, Radioactive (Vol. C) 

Paints, Resistive-Also See Inks for Thick Film Microcircuits-1600 -
See Vol. C . 

Panel Equipment - See Dials (Vol. C), Connectors (Vol. C), Jacks 
(Vol. C), Lights, Indicator (Vol. B), etc. 

Panel Marking Kits - See Kits, Marking (VoL C) 

Panels, Back Ughted & Edge Ughted-2450 
AND, WilUam J. Purdy Co., eurlingame, CA 94010, 415-347·9916 

•••••••••••••••.••••.•...•.•..•••.•.••.•.....••••.••••• e 01038-1039,1139 
Dio-Rey, Div. of Info·Llte Corp., Fairview, NJ 07022, 201-941-4455 •• e01058·1064 
Jayco Plastics of California, Inc., Orange, CA 92665,714-974;1701 •••.• e-1819 
SAMTRON DISPLAYS, INC., SAMSUNG Electron Devices, La Mirada, CA 90638, 

213·802-8425 •••••.••••.•••••••.••••••••••.••••.•••.••.•••.• e 01114-1115 
Advanced Input Devices, Coeur d'Alene, 10 83814 ...................... 208-765-8000 
Automation Displays Inc. Eau Claire, WI 54703 ..•...................... 715-834-9595 
Aztec Industries, Inc., Mesa, AZ 85210 ................... 602-833-3131;800-729-3132 

t Barrington Plastics, Mt laurel. NJ 08054 ......... :..................... 609-235-5151 
Bargquist, Minneapolis, MN 55435 ...................................... 600-347-4572 

§ Brady, W. H., Co. Xymox Div. Milwaukee, WI 53201 ..................... 414-355-8300 
§ C & K/Unimax, Inc., C & K Components, Inc., Wallingford, CT 0649~ .... 203-269-8701" 
t Control Displays, Inc., Colmar, PA 18915 ................................ 215-822-3383 
t DOW SWITCH,Wilmington, MA 01887 ................................. 617-935-6395 
t E-L Products Corp. Sub.of Astronics Co., E. Aurora, NY 14052 ..... 716-655-0800 

GM Nameplate, Inc., Seattle, WA 98119 .......... :. . . . . . . . . . . . . . . . . 206-284-2200 
t Hallmark Technologies, Mt. Dora, FL 32757 ....................... 800-874-9063 

Intaq Key Panels, GM Nameplate, Inc., Seattle, WA 98119......... 206-284-5475 
t Interface Products, Inc. Oceanside, CA 92056 .. ................. 619-945-0230 

KMC Systems, Inc. Midland Pk., NJ 07432....... . ... 201-447-0007 
lucas Duraltth Corporation, Millville, NJ 08332 .. .............. 609-825-6900 
M'!uell Corp., Dillsburg, PA 17019-0339 ....... ......................... 717-432-8686 

§t Miller Dial Corp., EI Monte, CA 91731 .......... ................. 818-444-4555 
OMNI Swttch'USA, Inc., Phoenix, AZ 85027 .... ................. 602-582-0629 
Pacific Industrial Components Corp., See Anair Exchange Corp. 

t Penn Keystone Corp., Wallingford, CT 06492 ......... . 
t Spectra Lux Corp., Kirkland, WA 98034 .... 

Technical Panels, Inc., Temple City, CA 91780 . 
t Transicoil, Inc., Eagle-Picher, Valley Forge, PA 19485 .. . 
t Wontronics, Los Angeles, CA 90039 ................... . 

203-294-0537 
206-747-0560 

800-343-1170;818-285-3105 
215-539-4400 

. . . . . . . . . . . . . .. 213-660-6230 

Panels, Electroluminescent-24S0 
Hitachi America, ltd., Electron Tube Division, Schaumburg, IL 60173, 

708·517·1144 .....•.. :...................................... e.1082-1083 
Inlaq Key Panels, GM Nameplate,lnc., Seattle, WA 98119, 206·284-5475 .••.. 

B·1815 
Aztec Industries, Inc., Mesa, AZ 85210 ........ ' .... . 
Bergquist, Minneapolis, MN 55435 ...................... . 

602-833-3131 ;800-729-3132 
. . . . . . . . . . . . .. 800-347-4572 

Brady, W. H., Co., Xymox Div., Milwaukee, WI 53201 ..... . 
Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087 .. 
DOW SWITCH, Wilmington, MA 01887 .. 

t E-L Products Corp. SUb.of Astronics Co .• E. Aurora, NY 14052 .. 
t EHech, Horsham, PA 19044 ............. . 

GM Nameplate, Inc., Seattle, WA 98119 .... . 
t Interface Products Inc., Oceanside, CA 92056 
t LocTite Luminescent Sys., Inc., LocTite Corp., Lebanon, NH 03766 

Micro Swltch,A Honeywell Div., Freeport, IL 61032 ..... 
§t Miller Dial Corp .• EI Monte, CA 91731 ., ......... . 

t Spectra Lux Corp., Kirkland, WA 98034 ...... . 
t Translcoil, Inc. Eagle-Picher, Valley Forge, PA 19485 .. 

Panels, Fuse-4300 

414-355-8300 
708-662-9200 
617-935-6395 
716-655-0800 
215-441-0404 
206-284-2200 
619-945-0230 
603-448-3444 
815-235-6600 
818-444-4555 
206-747-0560 
215-539-4400 

Connector Corp., Chicago, IL 60646, 312-539-3108 •......•..•........• C01327 
ElMA Electronic Inc., Fremont, CA 94538, 415·656·3400 .......•.•..... e 01806 

§Littelfuse, Inc., Des Plaines, IL 60016,708-824-1188;708-824-0400 ...•.• B01372 
Schurter, Inc., Petaluma, CA 94952,707-778-8311 ..•.................. Bol389 
Accurate Electronics Corp., Elyria, OH 44036 '" 216-366-6330;1-800-325-8979 
AugatiROI, Carol Stream, IL 60188 . 708-682-4100 

§ Beswick:Cooper UK Ltd .• Frome, UNITED KINGDOM BA11 1PP ......... (0373) 84311 
Doran Manufacturing Co., Cincinnati. OH 45225 513-681-5424 
Elgin Electronics. Erie, PA 16509-3570. 814-884-4921 
Ferraz Corporation, Parsippany, NJ 07054 .' 201-428-8400;800-526-9067 
FII-Coil Company. Inc .• Garden City, NY 11530 .. 516-228-9445 

t GRIM Corporation, Medford, NJ 0805&.0968 ... 609-267-7960 
GTE SUPPLY, GTE SUPPLY, DFW Airport, TX 75261 ............. 800-433-4837 
Marway Prods. Inc., Santa Ana, CA 92703 . . . . . . . . . . . . 714-973-1800 

§tMecolndustries, Mechanical Engraving Co .. Inc .. Bronx. NY 10470.. 212-324-4455 
t Ra1elco, Power Systems, Seattle, WA 98109-5589 ....... 206-624-7770 
§San-O Indus1rial Corp., Bohemia, NY 11716 .................. 516-567-5556 
§ Trimm Inc., Newton Instr. Co., libertyville, IL 60048 ... 708-362-3700 
§ USD Products, Div. of Bussmann, Chicago, IL 60656 . 708-867-4600 

Panels, IC Packaging - See Boards, Plug-in (Vol. C) 

Panels, Jack-2100 - See Vol. C 

Panels, Metal - See Enclosures, Circuit Board, Module & Relay 
Mounting (Vol. C) 

Panels, Meter - See Enclosures, Circuit Board, Module, & Relay 
Mounting (Vol. C) . 

Panels, Patch - See Panels, Jack (Vol. C) 

Panels, Power BUS for ICs-3200 - See Vol. C 

Panels, Relay Rack - See Enclosures, Circuit Board, Module, & Relay 
Mounting (Vol. C) 

Panels, Touch - See Touch Panels (Vol. D) 

§"':'Product sold through distributors t-Product mE1ets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

Paper Tape Equipment, Punch-2000 - See Vol. D 

Paper Tape Equipment, Reader-2000 -- See Vol. 0 

Paper Tape Equipment, Reader/Punch-2000 .- See Vol. D 

Paper, Graphic Recording-3000 - See Vol. D 

Paper, Thermal-2000 - See Vol. D 

Patch Boards -. See Boards, Programming (Vo!. C) 

PC Instruments - See Instruments, Test & Measuring, Personal 
Computer (Vol. 0) 

Peak Sense & Hold Amplifiers - See Amplifiers, Peak S<lnse & Hold 
(Vol. D) 

Peltier (Thermoelectric) Heat Pumps - See Cooiing/Heating Modules, 
Thermoelectric (Vol. B) 

Perforators, Paper Tape (Electrically Powered)-2()OO - See Vol. iJ 

Personal Computer Instruments - See Instruments, Test & MeasIJring, 
Personal Computer (Vol. D) 

Phones - See Handsets, Chestsets, Headphones. Headsets, elc. (Vol. 0) 

Photocells & Phototubes - See Cells, Photoconductive (Vol. B) 

Photodetectors, GaAs-3700 
t Centronic, Inc., The Morgan Crucible Co~npany, Spec. Matl~). &. Tech Division. 

Newbury Park, CA 91320-1702,805·499-5902 .................. ..... B-1322 
§ Sharp Elec1:l!'On~cs Corp_, M~croelectronjcs Glrp., CaF"fmS, WA. 98706, 206-8:i4-2500 

.......... .......... ......... ........ ...... .. . ... 13·134'1 
,fI..bom r:18c~~oniGs !n£:: .. San ,Jose, CA B5131 . 
A E G Corporation, Telefunken Semiconductors Dill , Somen/il!<:~, N~i 08676-1269 

201-231-ll300 
Aniel Optronics !nc., Burlingt.:)I1, Ontario. CANADA l7M 1/1,6 . 4 ·16<~35··5507 
Eating Electro-Optics, Holliston. MA 0')746. 50G-.lj-2d-8370:1-800-343··491::? 
EG&G CprO€16ctromcs, [G&(.'i i~;ana(~a Ltd., \,i<.1l1dr0L;i~. (lUl2iYX, CW\·\iM:':};'. J7'J .jF-· 

514-424-3300 
NEC Electronics. Inc .. Mountain View. CA 94039 . . . .. 415-960-tlOOO 

§ Omran Electronics, Inc., Control Components Division, Schaumburg, IL 60173 
708-843-7900 

§Siemens Components, Inc., Optoelectronics Division, Cupertino, CA 95014 
408 .. 257-7910 

Siemens Components, Inc., SpeL:ial Products Div.t Ise!in, NJ 08830 . 20 1 ~321-3400 

Photodectectors, Smcon-3700 
tCentronic, inc., The Morgan Crucible Company, Spec. MaUs. g Tech Division, 

Newbury Park, CA 91320-1702, 805-499-5902 ....... ................ 11·'1322 
§t Optek Technotogy Inc .• Carroillon, TX ;'5006, 214-323-22\lC ............ 6-1333 

§Sharp Electronics Corp., Microelectronics (;irp .. camas, WA 98706,206-834-2500 
•••••••• ,' ••••• _0 •• '0"' ••• 0 ••••••••••• , to ••••• 0 ••••••••• , B.o134'j 

t Siticon D"teclo, Corp .. Camarillo. CA 93012, 8n5-4B4-28R~ •........ [30;342-1344 
Silone< Inc., Plattsburgh, IIIV 12901, 518-561·3160 ........... ........ 1>.1345 
Abom Electronics Inc., San Jose, CA 95131 408-436-[;444 
A E G Corporation, Telefunken SemicondUCtors Oiv., Somervilie, [\lJ 08876~1269 

201-231-8300 
§Allegro MicroSystems, Inc., formerly Sprague SemiL:O;1dUC'iQr (3rp., Worcester, MA 01605 

508-795-1300 
Antel Optronics Inc., Burlington. Ontario. CAf\lADA L7M iA6 . 4"16-335-5507 

§ SEA electro-optics, inc., Des Plaines, IL 60016 . -'08-298-1420 
Ealing Electro-Optics. Holliston. MA 01746 . ~O8-429-8370;1-80!}-343-4912 

t EG & G Judson, Montgomeryville, PA 18936 215-308-6900 
EG&G Optoelectronics, EG&.G Canada Ltd, VaUdiGuil. Quebec, CANADA J7V 8P7 

514-424'3300 
§ Ercona. Patchogue, NY 11772 . 516-758·0700 

Hamamatsu Corporation, Bridgewater, NJ 08807 201-23'1-0960 
Hewlen-Packard Co., Cupertino, CA 95014 . . 800-752-0900 

t Melles Griot. Inc .• Irvine. CA 92714 . 714-261·5600 
§t Motorola Semiconductor Prods. Sector. Tempe. AZ 85284 . 602·244·6900 

NEG Electronics, Inc., Mountain View, CA 94039 415-960-6000 
§ Omron Electronics, Inc., Control Components Division, Sch.,uml1llrg, IL 60173 

708-843-7900 
tTexas Optoelectronics, Inc .. Garland, TX 75042. . .... 214-487-0085 

Thomson Electron Tubes & Devices Corp., Thomson CSF, Totowa, NJ 07511 
201-812-9000 

§ Three-Five Sys., Inc .• Phoenix. AZ 85044 . 602-496-0035 

Photoelectric Equipment - See Alarms, Controls, Photoelectric (Vol. B) 

Photoelectric Tubes - See Cells, Photoconductive (Vol. B) 

Photoemissive Detectors - See Cells, Photoemissive (Vol. B) 

Photographic Services - See Services, Photographic (Vol. D) 

Photometers - See Meters, Light (Vol. D) 

Photoresistors-3700 
§t Dolak Corp., Sparks, NV 89431,702-359-7474................... ...... CO'I685 

Siemens Components. Inc .. Special Products Oiv .• Iselin. NJ 08830 ... 201-321-3400 

Phototransistors, Surface Mount-4800 - See Vol. A 

Pick and Place Equipment, Automatic-4100 - See Vol. D 

Poiarizers-3700 

Pick and Place Equipment, Manual-4100 - See Vol. D 

Pickups, Magnetic, Proximity, Torque, Vibration, etc. - See 
Transducers, Specific Type (Vol. B) 

Pickups, lelephor,e (For RecordingVi300 - See Vol. D 

Piezoelectric Ceramics-2300 - See Vol. A 

Pilot Lights - See Lights, Indicator (Vol. B) 

Pin Gr'd Arrays - See Sockets, Pin Grid Array (Vol. C) 

Pi" Straighteners, Tube-5400 _. See Vol. C 

P;r!s, CoUer, Dowel, Taper, etc.-2500 .. - Se .. \fol. C 

Pins, Electrically Conduclive-2'IOO .- See Vol_ C 

Pins, Mechili"licai-2S00 - See ~'ol. C 

Pll.ls~ijc Raw Malerials, Liquids. Pei~ets, Powders, Resins-1600 -
See \101. C 

PRastics, Custom Molding - See Services, Custom Molding, Plastic 
(Vol. D) 

Plastics, Encapsulating _. See Compounds, Encapsulating, Molding, 
Potting (Vol. C) 

P~astics Fabrication .- See Services, Plastics Fabrication (Vol. D) 

Plastics, ~lea~ Shr'nkable- See Caps, Forms & Tapes, Heat Shrinkable 
(Vol. C). Tubing, Heat Shrinkable (Vol. C) 

P!ated W~re Memory Systems _. See Memory Systems (Vol. D) 

PlaI8<\, !m,trw:tioroa', Nam"" Si!h Screen .. - See Nameplates (Vol. B) 

P!:iilti,lg Services .- See Services, Plating (Vol. D) 

Players, Magnetic "lape .-. See Recorders, Magnetic Tape (Vol. D) 

Pliers-54!)!) - See Vol. C 

Piotlersil·!"rd,,,CoPlI Pevices-2000 - See Vol. D 

P!otter~, )(-Y, 8: Access·!Jries-3000 -- See 'lfol. l) 

Plug 11 • .Jock Seis·-2WO - See Vol. C 

Plug Adapters-2100 .. - See Vel. C 

Ph.!1:! lJutl,ms"·2500 .. • See Vol. C 

P~1U9 Ca~.f:." 1.'1 Shei!s-21~~ _w "';.;;{? ~{t'f;f, (: 

P~lUgba~rd Proglfamrning S;~st~WjS -- ~,ee Boards, Piogramming 
(Vol. C) 

Plugs, EleclJica! (Ali TYJ'e:;)-21flfl - See ~'oq. C 

Plugs, Fused-2100 - See Vol. C 

Plugs, Power, !ntemational-21ilO - See Vol. C 

Plugs (MIL)-24410 
t ADC Tetecommunications, Inc., Minneapolis, MN 55435, 612-835·61100 

...................... ............... ....................... Co 1157-1159 
§ Circuit Assembty COl'p., Irvine. CA 92718-2703, 714-855-7687 .......... Co131'7 

U.S. T-ermina'l$ Inc., Cincinnati, 0'"" 45243, 513-561-8145 . _ .•. _. C,p1563 
Concord Electronics r:olpori1tion, New 'lork, NY 10012 . 1-212-777-6571 

§t Daburn Electronics & Cable Corp .. Northvale, NJ 07647 201-768·5400 
t Direct Sound Corporation. New York. NY 10011 212-691 -9050 
t Lynn Electronics. Feastervill8. PA 19047 215·677-6700;800-523·6075 

§t MI A-COM Omni Spectra. Inc .• Waltham. MA 02254-9101 617-890-4750 
Texas Instruments, Connector System, Attleboro, MA 02703 . ..508-699-5269; 

508-699-3450 
Transtechnology Electronics. Transtechnology Corporation. Peoria, IL 61615-1584 

309-693-3300 
tTrompeter Electronics. Inc .. Westlake Village. CA 91362-4047 

Pointers, Dial-2400 - See Vol. C 

Polarizers-3700 
International Polari7.er, Inc., Marlborough. MA 01752 . 

t Mark Polarized Corp .• Hauppauge. NY 11788 
t Melles Griot.lnc., l!Vine. CA 92714 . 

Oriel Corp., Stratford, CT 06497-0872 .. 

Polarizers, Satellite Antennas-1200 - See Vol. D 

818-707·2020 

508-481-7495 
516·273-1122 
714-261-5600 
203-377-8282 

Position Control Systems, Servo - See Controls, Servo Systems 
(Vol. D) 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs 4>-Rentals #-Value Added Reseller 



Positioning Systems, Multiple Axis, Computer Guided-4100 - See 
Vol. 0 

Posts, Binding-2100 - See Vo.I. C 

Posts, Harness Board-2500 - See Vol. C 

Potentiometer Elements-4750 - See Vol. A 

Potentiometers, Air Operated-4750 - See Vol. A 

Potentiometers, Carbon Ceramic-4750 - See Vol. A 

Potentiometers, Carbon Film-4750 - See Vol. A 

Potentiometers, Ceramic Metal (CERMET)-4750 - See Vol. A 

Potentiometers, Composition, Carbon-4750 - See Vol. A 

Potentiometers, Conductive Plastic-4750 - See Vol. A 

Potentiometers, Hot Molded-4750 - See Vol. A 

Potentiometers, Hybrid·4750 - See Vol. A 

Potentiometers, lab Type-4750 - See Vol. A 

Potentiometers, linear-4750 - See Vol. A 

Potentiometers, Metal Film-4750 - See Vol. A 

Potentiometers, Metal, Glazed - See Potentiometers, Ceramic Metal 
(VoLA) 

Potentiometers, Motorized-4750 - See Vol. A 

Potentiometers, Multiturn-4750 - See Vol. A 

Potentiometers, Nonlinear-4750 - See Vol. A 

Potentiometers, Power - See Rheostats (Vol. A) 

Potentiometers, Pushbutton-4750 - See Vol. A 

Potentiometers, Rectilinear-4750 - See Vol. A 

Potentiometers, Servo Mount-4750 - See Vol. A 

Potentiometers, Sliding-4750 -:- See Vol. A 

Potentiometers, Surface Mount-4750 - See Vol. A 

Potentiometers, Trimmer-4750 - See vol. A 

Potentiometers, Trimmer, Carbon Composition - See 
Potentiometers, Trimmer (Vol. A) 

Potentiometers, Trimmer, Carbon Film - See Potentiometers, 
Trimmer (Vol. A) 

Potentiometers, Trimmer, Ceramic Metal (CERMET) - See 
Potentiometers, Trimmer (Vol. A) 

Potentiometers, Trimmer, Conductive Plastic - See Potentiometers, 
Trimmer (Vol. A) 

Potentiometers, Trimmer, Hot Molded - See Potentiometers, Trimmer 
(Vol. A) 

Potentiometers, Trimmer, Metal Film - See Potentiometers, Trimmer 
(Vol. A) 

Potentiometers, Trimmer, Wirewound - See Potentiometers, Trimmer 
(Vol. A) 

Potentiometers, Wirewound-4750 - See Vol. A 

Potentiometers (MIL)-2440 
§t Beckman Industrial Corp., Affiliate of Emerson Electric Co., Fullerton. CA 92635, 

714-447-2300' •..•.•...••..••...•..•..••.•..•.....•...••.•.•.••••. Ao2016 
§t Bourns, Inc., Eleclr.onic Components Sis., Riverside, CA 92507-2114, 

714-781-5500;800-782-2070 ;801-750-7200 ...•.••.•...••.. A02018,2020-2022 
§ Claroslat Mfg. Co., Inc •• Hawker Siddeley, PLC., Dover, NH 03820-1507, 

603-742-1120,800-872-0042 ..••....••....•.•..•.....•..........•.. Ao203O 
ETI Systems, Polaris Indl. Entprs., Oceanside, CA 92054, 619-757-7nO 

..• •.•.. .. .•.•.. .•..•.•••.•• •... . .••. ... ... .. ..•...•. . ..•. .. Bo1256,1258 
lET Labs, Inc., Westbury, NY 11590, 516-334-5959 ..•.•....• 001258,1261-1262 
JDK Controls, Inc., Newbury Park, CA 91320·1593, 805-499-n79 •...... Ao2043 

§ Mallory Controls, Emerson Electric Canada, Woodstock, Ont, CANADA N4S 7W8, 
519-539-4891 .•.•..•..........•...•..••...•.••.•.•.•.•...•.. A02064-2065 

Maurey Instrument Corp., Chicago. IL 60629. 312-581-4555 •.•..•. Ao204S-2046 
§t Mepcopal Company, San Diego, CA 92121, 619-453-0332 .•..•..•. A020SS-20S7 

Murata Erie North America, lric., Smyrna, GA 30080, 404-436-1300 .•••.• Ao2059 
t Precision Control Manufacturing. Inc., Seattle, WA 98109, 206-281-9380 ••..•• 

Ao2062 
§tTechno Division, Dale Electronics, Inc., Van Nuys, CA 9140S-1139, 818-781-1642 

••• c •••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••• A02037 
Tocos America, Inc., Tokyo Cosmos Electric Co •• Ltd., Arlington Heights, IL 

6000S,3904,708-364-7277 ..•••..•.•.......•••.•••••..•.•.••••.••• A02071 

PRODUCT INDEX & DIRECTORY 

Vernitech:Vernitron Corp., Deer Pk., NY 11729, Sl6-586-51oo •••••••••• Bol031 
§t Vernitron Corp., Passive Comps. Group, 51. Petersburg, FL 33743,813'347-2181 

••••••••••••••••••••••••••••••••••••••••••••••••••.••.•••.••.•••• Ao2073 
§t Vishay Resistive Systems, Malvern, PA 19355, 215-644-1300 •••.••••••• Ao2076 
t Waters Manufacturing, Inc., Talley Industries, Wayland, MA 01778, 508-358-27n 

•••••..•.•••.••.•.•••.•.•.••.••.•••••••.••.•.••.•••.••.•••••••••• Ao2079 
tCarter Manufacluring Corpdration, Bohon, MA 01740 ................... 508-779-5501 

Dale Electronics, Inc., Columbus Div., Columbus, NE 68601-3647 ....... 402-563~506 
# Engineered Assemblies & Components Corp .• Teterboro, NJ 07608 ...... 201-288-4477; 

. . 800-447-5639 
tLiUon Potentiometer Div., Mt. Vernon, NY 10551 ................•....... 914-664-7733 

Ohmile Manufacturing CO., Skokie, IL 60076 ............................ 708-675-2600 
t Penny & Giles, Santa Monica, CA 90401 ................................ 213-393-1497 

Ultranix, Inc., A Company 01 Vishay. Grand Junction, CO 81502 ......... 303-242-0810 
§t Vamistor Corp., Sevierville, TN 37682 ................................... 615-453-0001 

Power Amplifiers - See Amplifiers, Power (Vol. D) 

Power Entry Module - See Adaptors, US to European Power (Vol. C) 

Power Distribution Modules-4000 - See Vol. 0 

Power line Monitor Printers - See Printers, Event (Vol. D) 

Power Modules-4000 - See Vol. 0 

Power Receptacles - See Sockets, Power (Vol. C) 

Power Supplies, AC to DC Adapter-4000 - See Vol. 0 

Power Supplies, AC Input, less than 5 W Output-4000 - See Vol. 0 

Power Supplies, 5 to 25 W Output-4000 - See Vol. 0 

Power Supplies, 25 to 150 W Output-4000 - See Vol. 0 

Power Supplies, 150 to 400 W Output-4000 - See Vol. 0 

Power Supplies, 400 to 1000 W Outpul-4000 - See Vol. 0 

Power Supplies, 1000 to 1500 W Output-4000 - See Vol. 0 

Power Supplies, 1500 to 3000 W Output-4000 - See Vol. 0 

Power Supplies, Greater than 3000 W Output-4000 - See Vol. D 

Power Supplies, Avalanche, Photodiodes-4000. - See Vol. 0 

Power Supplies, AC Output-4050 - See Vol, 0 

Power Supplies, Bipolar-4000 - See Vol. 0 

Power Supplies, Constant Current-4000 - See Vol. 0 

Power Supplies, Constant Voltage - See Power Supplies, Linear 
(Vol. D) 

Power Supplies, Constant Voltage/Constant Current-4000 - See 
Vol. 0 

PoWer Supplies, DC input, AC Output-4050 - See Vol. 0 

Power Supplies, DC Input, DC Output - See Converters, DC to DC 
(Vol. D) 

Power Supplies, Disk Drive-4000 - See Vol. 0 

Power Supplies, Encapsulated-4000 - See Vol. 0 

Power Supplies, Enclosed-4000 - See Vol. 0 

Power Supplies, Ferroresonant-4000 - See Vol. 0 

Power Supplies, High Voltage-4000 - See Vol. 0 

Power Supplies, Isolated-4000 - See Vol. 0 

Power Supplies, lab (Inc!. Metered Units)-4000 - See Vol. 0 

Power Supplies, laser-4000 - See Vol. 0 

Power Supplies, laser Diodes-4000 - See Vol. 0 

Power Supplies, linear-4000 - See Vol. 0 

Power Supplies, linear, Medical-4000 - See Vol. D 

Power Supplies, LogiC Level (Incl. Microprocessor) - See Power 
Supplies, AC Input, Up to 30 VDC Output (Vol. D) 

Power Supplies, Microwave", See Power Supplies, AC Input, Greater 
, than 1,000 VDC Output (Vol. D) 

Power Supplies, Multiple Output-4000 - See Vol. 0 

Power Supplies, Open Frame-4000 - See Vol. D 

Power Supplies, Photomultiplier - See Power Supplies, AC Input, 
Greater than 1,000 VDC Output (Vol. 0) 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 
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Power Supplies, Plug In-4000 - See Vol. D 

Power Supplies, Precision, Low Noise-4000 - See Vol. D 

Power Supplies, Printed Circuit Board Mounting-4000 - See Vol. D 

Power Supplies, Printed Circuit Card-4000 - See Vol. D 

Power Supplies, Programmable-4000 - See Vol. D 

Power Supplies, Proportional (to Input) Output-4000 - See Vol. D 

Power Supplies, Redundant-4000 - See Vol. 0 

Power Supplies, Standby (Emergency)-4000 - See Vol. D 

Power Supplies, Submodular-4000 - See \/<)/. D 

Power Supplies, Switching-4000 - See Vol. D 

Power Supplies, Switching, Battery Backup-4000 - See Vol. D 

Power Supplies, Switching, Medical-4000 - See Vol. 0 

Power Supplies, Uninterruptible (UPSj-4050 - See Vol. D 

Power Supplies, Waif Plug-in - See Power Supplies, Plug-in (Vol. 0) 

Power Supplies, Welding, Electroplating - See Power Supplies, AC 
Input, Greater than 1,000 VOC Output (Vol. OJ 

Power Supplies (MIl), DC-2440 
t Abbott Electronics, Los Angeles, CA 90034, 213-202-8820 ....•........ 0 0 1523 
§ Abbott Technologies, Inc. Power Supplies Oivision, Sun Valley, CA 91352, 

818-504-0644,1-800-367-8200,818-841-3630........ ........•........ 0 0 1511 
t Acopian Technical Company, Easton, PA 18044, 215-258-5441 .......•. 0 0 1549 
t Adtecli Power lnc., Anaheim, CA 92806, 7111-G34··9211 ... "... ...... ... D.H~80 

t Advance Conversion Devices Co. Unit of Transitor Dves., Inc., Cedar Knolls, NJ 
07927,201-267-1900 ............................................. 0 0 2156 

t Advanced Analog, Intech, Santa Clara, CA 95(150, 408-988-2702 . .. . . ... 0 01548 
t Applied Power Convefsion. Technology Dynamics, Inc., Bergenfield, NJ 07621, 

201-385-0500 ............................................... 0·1588-1593 
t Arnold Ma9nelics, Camarillo, CA 93012, 805-484-4221 ....... .... 0 01599-1603 
t Ascent Power Technology, Concord, Onl., CANAOA L4K3C3, 416-660-9819 

................................................................ 0 0 1605 
t Avionic !nstruments, Avenel, NJ 07001, 908-382-7100 ... 0 0 2160-2162,2164,2166 

Behlman Electronics, Inc., Ventura, CA 93003, 805-642-0660 ........... 1)02169 
t CEC Electronics Corp., Hauppauge, NY 11788, 516-582-4422 •. . . .. 001650-1651 
t Computer Products Inc., Power Conversion America, Fremont, CA 94537-5102, 

510-657-6700 .................................................... 0 01663 
Condor O.C. Power Supplies, Inc., Oxnard, CA 93033, 805-486-4565; 

... ..................................... .................... 0 01683,1688 
Converter Concepts, Inc .. Pardeeville, WI 53954, 608-429-2144 ........• 0.1692 

t Custom Power Systems, Ronkonkoma, NY 11779-9998, 516-467-5328 ... 0 01697 
to & B Power, Inc., Bayshore, NY 11706,516-586-5955 ....•............ 0 01699 
tOel Elcirns. Corp., Mt. Vernon, NY 10550, 914-699-2000 ...... 0.1700-1701,1705 

Oynage/Power & Magnetics, Oivision Of Oakleaf, Inc., Canistota, SO 57012, 
605-291;-3462/3487........... .................. .................. 0·1709 

t EG & G Power Systems, Inc" Covina. CA 91724, 818-967-9521 .... 0'1714-1715 
Electronic Measurements, Neptune, NJ 07753, 908-922-9300 ........... D·1727 
Elgar Electronics Corporation, San Oiego, CA 92121, 619-450-0085;800-733-5427 

... . .. .. . .. .. .. .. ... .. . ..... ... ....... .. .. . .. . . . .. .. .. ...... 0 01728,2192 
t EMCO High Voltage Co., Sutter Creek, CA 95685, 209-223-3626 ... 001732-1733 
t Ferranti Venus, Inc., Ferranti International, Farmingdale, NV 11735. 516~293~4100 

............................................................ 0'1752-1753 
HC Power Inc., Irvine, CA 92714-5716, 714-261-2200 .............•.... 0.1785 
International Power OC Power Supplies, Inc., CamarillO, CA 93010, 805-987-7900 

.....•. _... .••..•.. ..•.•... .. ...•.. . .. . ..•.. ..• ... .. . . . . . ... 0·1779-1781 
Interpoint Corporation, Redmond, WA 98073-9705, 206-882-3100 ....•.. 001810 
Kepco, Inc., Flushing, NY 11352, 718-461-7000 .................. D'1837·1839 

t Logitek, Inc., Ronkonkoma, NY 11779,516-467-4200 ..... 6'1538-1540,0'1877 
Melcher, Inc., Ashland, Milo. 01721, 800-828-9712 .••••............ 0.1892-1894 
Mid-Eastern Industries, Technology Oynamics Inc., Bergenfield, NJ 07621-2915, 

201-385-0500, ... :...................................... 0·1896,1898-1899 
t Modular Devices, Shirley, NY 11967, 516-345-3100 .••.. 0.1901-1902,1904,1906 

Nova Electric Corp., Technology DynamiCS, Dnc., Bergenfield, NJ 07652, 
201-385-0500 ..•......•.....•....•...•....•.... _ . . . • . • . . . . . . . . . .. 0.2214 

t NWL Transformers, Bordentown, NJ 08505, 609-298-7300 .•........... 0 01915 
t Penn-Tran Corp.,Sub. of Spectrum Elctrns. Inc., Wingate, PA 16880, 814-355-1521 

................................................................. D·1918 
Pico ElectroniCS, inc., MI. Vernon, NY 10552, 914-699-5514;800-431-1064 

................................................................. 0·1919 
Power-One, Inc., Camartllo, CA 93012,805-987-8741 ..•....•.•....•.•. 0.1988 

t Power Supply Concepts Inc., Florida, NY 10921, 914-651-5000 •... 1)02004-2005 
Power Switch Corporation, Lodi, NJ 07644, 201-478-5788 •..•..•...•... 0 02008 

t Power Ten, Inc., Sunnyvale, CA 94086, 408-738-5959 .... .. ....••. .•.•. 0 0 2013 
t Rantec Microwave & Elctrns., Inc., Los Osos, CA 93402, 805-528-5858 

. . . • . . • . • . .. . • . • . . • . . . . .. . . • . • . . .. . • . . • . .. . • . . . .. • . . • • • . • . •• 0 02020-2022 
Ritz Electronics/Relco, New Oundee, Ont, CANAOA NOB 2EO, 519-696-2616 

................................................................. 002027 
t RO Associates, Inc., Sunnyvale, CA 94088,408-744-1450 

•••.•.•..•. . ................ ......... . ....... ..... 0 0 2028-2030,2032-2033 
Spellman High Voltage Elctrn .. Corp., Plainview, NY 11803, 516-349-8686 

................................................................. 0 0 2049 
§ Tamura Corporation of America, Carson, CA 90746-3518, 213-638-1790 .•..•• 

0 0 2058 
Tectrol, Inc., Oownsview, Ontario, CANADA M3J 3E5, 416-630-8108 .... 002071 
Todd Products Corp., Brentwood, NY 11717, 516-231-3366 .•..•.•••.•. 1)02077 

Power Supplies (MIL), AC-2440 

§ u.s. Power Converting Company/Relco, Leonard V. Snow & Assocs., Torrance, 
CA 90503, 213-316-9984 ........•....•...•....•....•.•... .•.. ... .. 0 0 2027 

Abbott Technologies, Inc, Transformer Division, Sun Valley, CA 91352 .. 818-504-0644; 

§t ACME-URDC, Inc., West Jordan, UT 64084 
1-800-367 -B200;818-B41-3630 

801-561-9385 
t Advanced Conversion Tech., Middletown, PA 17057 

Analog Modules, Inc" Longwood, Fl 32750 , 
Astrosystems, Lake Success, NY 11042 

t ATC Power Systems, Inc., Nashua, NH 03063 . 
Autronics Corp., Arcadia, CA 91006 .. 

§t Aydin Corporation (West). San Jose, CA 95119-1371 
t Aydin Vector DIV" Aydin c.orp .. Newtown, PA 18940-0328 
t B C Systems, Inc .. Setauket, NY 11790 
# BEC Inc.lCertified Calibration Labs, Horsham, PA 19044 .. 

717-939-2300 
407·339-4355 
516-328-1600 
603-882-1366 
818-445-5470 
408-629-1100 
215-968-4271 
516-751-9370 
800·523-3808 

1" Brandt Electronics, Inc .. Mountain View, CA 04040 . 415-967-4944 
t Christie Electric Corp., Gardena, CA 90248. 213-715-1402 
t CML MACARR. A Marine Electric Systems Co .. Clifton, NJ 07014-1135 

201-471·6800 
§tCPS, Inc .. Fremont, CA 94538-6517. 415-657-6363 
tCTS of Canada Ltd .. Streelsville. ONTARIO, CAN. L5M lY9. 416-826·1141 
t DARE Electronics, Inc., Troy. OH 45373. 513-335-0031 
tEleclronic Development Associates, Inc., Dix Hills. NEW YORK 11746 516-673-3881 
t Electronic Systems Division. Boeing Defense & Space Grp .. Seattle, WA 98124-2499 

t EMS Development Corp .. Farmingdale, NY 11735 .. 
t Engineered Magnetics, Inc., Rancho Dominguez, CA 90221 
t ETM Electromatic Inc. Newark, CA 94560 .. 
§ HBS Equipment Corporation, Los Angeles, CA 90040 ' 

High Voltage Technology Inc .. Yonkers. NY 10701 
t Inland Motor, Kollmorgen Corp., Sierra Vista, AZ 85635 

Intepro Systems Inc., Billerica MA 01821 
Interelectronics Corp., Congers, NY 10920 
JMK, Inc., Amherst, NH 03031 
Keltec Florida. Inc., Microwave Pro, Ft. Walton Bch., FL 32549-2917 . 

206-657·7474 
516·293-7900 
213-635-9555 
415-797-1100 
213-726-3033 
914-423-6636 
602-459-1150 
508-663-7555 
914-EL8-8000 
603-886-4100 
904-244-0043 

t Lambda E!ectronl~s Inc., Mp.lv;l!e, NY 11l47-3700 516-694-.t!200 
tUtton Electron Devices, San Carlos, CA 94070 415-591-8411 
t Mep Controls, Bordentown, NJ 08505 . 609-298-7300 

MIL Electronics, Inc .. Nashua NH 03036 . 603-882-3200 
James Millen Elctrns., Caywood Elee.lnc., No. Andover. MA 01845 508-475-7831 
Murata Erie North America, Inc., Smyrna, GA 30080 404-436- i 300 

t NH Research, Incorporated Instrumentation ProdUcts Division, Irvine, CA 92714 
714-474-3900 

North Hills Electronics, Glen Cove, NY 1 t542.. 516-671-5700 
t Oeco Corp" Milwaukie. OR 97222 503-659-7932 
tOrbit Instrument of Cal., Orbit Instrument Corp., Cypress. CA 90630 714-527-0561 
tPacific Electro Oynamics.lnc., Redmond, WA 98073-9745 206-881-1700 

Pacific Power Source Corp., Hunlington 8ch" CA 92649 .. 714-898-2691 ;800-854-2433 
Performance Controls. Inc .. Horsham, PA t 9044 215-675-6500 
Pillar Industries, Inc., Duarte, CA 91010 818-358-1337 

"t Plastic CapaCitors, Inc .. Chicago, IL 60639 312-489-2229 
t Powercube Corp., Sub. Unitrode Corp., Billerica, MA 01821 617-667-9500 
t Power Functions Engineering, Garland, TX "15042 .. 214-278-0996 
t Power Magne-Tech Corporation. Perth Amboy, NJ 08861 . 908-826-4700 

Power Star, Inc" Irvine. CA 92713 . 714-261 ·5377;800-854·9420 
t Power Sys. Grp" Rantec Div .. Emerson Elec. Co., Chatsworth, CA 91311 

818-885·8223 
Powertech.lnc., Fairlawn. NJ 07410 201-791-5050 
Pylon Elex Development Co. ltd., Lachine, PO, CANADA H8S IZ3 . 514-637-1186 

t Rantec Microwave & Electronics, Esco Electronics, Chatsworth, CA 9"1311 

t Sierra West Power Systems. las Cruces, hiM 88001 
Sola, A Unit of General Sign .. Elk Grove Village, IL 60007-5666 

t T echnipower, A Pemil Co., Danbury, CT 06813 
t Technology Dynamics Inc., Bergenfield, NJ 07621 

Tecnetics Inc., Computer Products. Boulder, CO 80303 
t Trio Laboratories, Inc .. Plainview, NY 1·[ 803 .... 

Urban Electronics, Oover. MA 02030 
Varian Associates, Electron Device Business, Palo Alto. CA 94304 . 

818-885-8223 
505·522-8828 
708-439-2800 
203-748-7001 
201-385-0500 
303-442-3837 
516-349-0400 
617-329-4068 

, 415-493-4000; 
800-544-4636 

t Varian Microwave Equip. Div., Varian Assocs., Inc., Santa Clara, CA 95054 

§tVicor Corp., Andover, MA 01810 .. 
t Voltampere Corp., Lynbroo~ NY 11563 . 

Wall Industries, Exeter, NH 03833 
t Westcor Corporation, Los Gatos, CA 95032 
Xente~ Inc., Taiyo Yuden USA, Inc., Vista, CA 92083 

Power Supplies (MIL), AC-2440 

408-496-6273 
508-470-2900 
516-887-9443 

. 603-778-2300;800-321-WALL 
, . . . . . . . . . . . . . . . . . 4b8-395-7050 

619-727-0940 

t Advance Conversion Devices Co.Unit of Transitor Dves., Inc., Cedar Knolls, NJ 
07927,201-267-1900 •..........•.•.....•............... 0 0 2155,2158-2159 

Avionic Instruments, Avenel, NJ 07001, 908-382-7100 ... 0 0 2160-2162,2164-2166 
Behlman Electronics, Inc., Venlura, CA 93003, 805-642-0660 •......•..• 0'2168, 

2170-2171 
t CEC Electronics Corp., Hauppauge, NY 11788, 516-582-4422 •.. ... 0'1650-1651 

Chloride Electro Networks, Chloride Power Electronics, Inc., Caledonia, NY 
14423, 716-538-4421 ..................................... A'2189, 0-2182 

t Computer Products Inc., Power Conversion America, Fremont, CA 94537-5102, 
510-657-6700 ......................................... .•.•.. . .•.. 0'1663 

Converter Concepts, Inc., Pardeeville, WI 53954, 608-429-2144 .... 0'1692-1693 
Ericsson Components, Inc., Richardson, TX 75081, 214-480-6300 •...... 0.1746 
Logilek, Inc., Ronkonkoma, NY 11779, 516-467-4200 ..••...•.•........ D.1877 

t Modular Devices, Shirley, NY 11967, 516-345-3100 .•.•••..••.. _ ......• D.1901 
Penn-Tran Corp.,Sub. 01 Spectrum Elctrn .. Inc., Wingate, PA 16880, 814-355-1521 

. ................................................................ 0·1918 
t Power Supply Concepts Inc., Florida, NY 10921, 914-651-5000 002004-2005 
tAdvanced Conversion Tech, Middletown, PA 17057 .................... 717-939-2300 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <p-Rentals #-Value Added Reseller 



i 
Power Supplies (MIL), ~C-2440 (Cont'd) 
t Avtel Div. Unitron Inc" Dallas, TX 75238 ..............................•. 214-340-8800 
# BEC Inc./Certified Calibration Labs, Horsham, PA 19044 . . . . . . . .•.. . .. .. 800-523-3808 

Criterion Instrs., ltd., Scarborough, Ont, CAN M1P4W8· .................. 416-299-6666 
tCTS of Canada, Ltd., Streetsville, ONTARIO, CAN. L5M lY9 ............. 416-826-1141 
tLambda Electronics Inc., Melville, NY 11747-3700 ...................... 516-694-4200 

Litton Electron Devices, San Carlos, CA 94070 ......................... 415-591-8411 
Murata Erie North America, Inc., Smyrna, GA 30060 . . .. . .. . . . . . . . . . . . . .. 404-436-1300 

t NH Research, Incorporated Instrumentation Products Division, Irvine, CA 92714 
........... ,........................................................... 714-474-3900 

t Sierra West Power Systems, Las Cruces, NM 88001 .................... 505-522-8828 
tTecnetics Inc. Computer Products, Boulder, CO 80303 .................. 303-442-3837 

Urban Electronics, Dover, MA 02030 ............ :........................ 617-329-4088 
Varian Associates, Electron Device Business, Palo AHa, CA 94304 ....... 415-493-4000; 

800-544-4636 
§t Vicar Corp., Andover, MA 01810 ........................................ 508-470-2900 

Wall Industries, Exeter, NH 03833 ....................... 603-776-2300;SOQ-321-WALL 

Power Supplies for Displays - See Converters, DC to DC (Vol. D), 
Power Supplies, AC Output (Vol. D) 

Power Supply Interfaces & Accessories-4000 - See Vol. 0 

Power Supply Test Equipment - See Testers, Power Supply (Vol. D) 

Preamplifiers-1100 - See Vol_ 0 

Prebonding Etchants - See Chemicals, Etching (Vol. C) 

Preforms, Precious Metal-2500 - See Vol. C 

Preforms, Soldering-4600 - See Vol. C 

Prescalers-2900 - See Vol. 0 

Preselector-Mixers-3450 - See Vol. A 

Preselectors-1900 - See Vol. 0 

Pressure Indicators - See Gauges, Pressure (Vol. D) 

Pressure Vessels - See Chambers, Pressure (Vol. D) 

Pressurization Units - See Chambers, Pressure (Vol. D) 

Printed Circuits & Printed Circuit Materials (Mll)-2440 
Computron Display Systems, Xcel Corporation, Elk Grove Village, IL 60007, 

708-952-8800 ................................ ,................... Bol057 
§t Digitran Division, Xcel Corporation, OntariO, CA 91761, 714-391-4321 •.• B·1805 

DuPont Connector Systems, DuPont Elctrns" Wilmington, DE 19880-0019, 
800-237-2374 .................................................... Co1350 

Interpoint Corporation, Redmond, WA 98073-9705, 206-882-3100 .•• A·1732-1733 
Mini-Systems, Inc., Electronic Package Div., Plainville, MA 02762, 508-695-2000 

................................................................. Aol735 
AMP-AKZO Corporation, Melville, NY 11747 ........... 516-454-4400 
Associated Circuits Inc., Menlo Park, CA 94025 . 415-329-0478 

t dataCon, Inc., Interconnect SutrSystems, Burlington, MA 01803 .. '. . . . . 617-273-5800 
t Diversified Systems, Inc.. IndianapoliS, IN 46268 ................. 317-299-9547 

DOW SWITCH, Wilmington, MA 01887. 617-935-6395 
t Electrohome Limited, Circuit Board Operations, Kitchener, Ontario, CANADA N2G 4J6 

........ _........................ .... .. ................... , 519-744-7111 
E.M.S., Div. of Sandberg Industries. Tustin, CA 92680 714-669-9473 

# Equipment Remarketing Company, Boston Financial & Equity Corporation, Boston, MA 
02215 .... 

§ ET&T Corporation, Costa Mesa, CA 92626 .. , .... , ... 
Garry Electronics an LPL Co., Langhorne, PA 19047 . 
Globtek, Inc., N. Bergen, NJ 07047 , .......... . 

§ Hewlett-Packard Co., Cupartino, CA 95014 .. ; ... . .. .. ... .. ............ . 
t Honeywell Inc., Aerospace & Defense Grp., Minneapolis, MN 55408 . 

§t Injectorall Electronics (Woman Owned). Bohemia, NY 11716 ........... . 
lntepro Systems Inc., Billerica, MA 01821 

t Logic Technology, Inc., Mtn. View, CA 94043 ..... .. ................... . 
§Longshine Technlg.lnc., San Jose, CA 95132. 
tMetro Circuits, PJC Technologies, Inc., Rochester. NY 14613 .... . 

PCI. Inc., San Jose, CA 95128 .............. . 
t Poly Circuits, Inc., Bensenville, IL 60106 ... 
t Precision Graphics Inc., Raritan, NJ 08869 .. 

Ragen Corp., Systems Div, N. Arlinglon,'NJ 07032 .. . 
§ Regulus Systems, Foster City, CA 94404 .......... . ........... . 

Ritz Electronics/Relco, New Dundee. Ont, CANADA NOB 2EO ........ . 
t Rogers Corporation, Flexible Interconnections Div., Chandler, AZ 85244 

617-267-8600 
714-557-2703 
215-949-2300 
201-861-0246 
800-752-0900 
612-870-5186 
516-563-3388 
508-663-7555 
415-967-1007 
408-942-1746 
716-254-2980 
408-282-0200 
708-860-3560 
906-707-8880 
201-997-1000 
415-593-4197 
519-696-2616 

.. .. . .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. . 602-963-4584 
tRogers Corporation, Soladyne Div., San Diego, CA 92111 ... , ........... 619-279-7872 
t Sheldahl, Inc., Northfield, MN 55057 ........................ 507-663-8000 
t Speedy Circuits, PJC Technologies, Inc, Huntington Bch, CA 92649 .... 714-899-4901 

Tadiran Electronic Industries, Inc .• Port Washington, NY 11050 .......... 516-621-4980 
tTeradyne Connection Sys" Teradyne, Inc, Nashua, NH 03060 .......... 603-889-5156 
§ U.S. Power Converting Company/Relco, Leonard V. Snow & Assocs, Torrance, CA 

90503. ................... .......................................... 213-316-9964 
Vern Kiebler Electronics, Inc., Wheaton, IL 60187 ....................•.. 708-668-5407 

Printer / Plotters-20oo - See Vol. 0 

Printers, Bar Code Label-2000 - See Vol. 0 

Printers, Daisywheel-2000 - See Vol. 0 

Printers, Digital-20oo - See Vol. 0 

Printers, Dot Matrix Impact-2000 - See Vol. 0 

Printers, Event-3000 - See Vol. 0 

Printers, Jet Ink-2000 - See Vol. 0 

Printers, Laser-20oo - See Vol. 0 

Printers, Line - See Printers, Digital (Vol. D) , 

Printers, Page-2000 - See Vol. 0 

Printers, Screen, Stencil-4100 - See Vol. 0 

Printers, Serial-2000 - See Vol. 0 

Printe~, Solder, Paste, Surface Mount-4100 - See Vol. 0 

Printers, Thermal-20oo - See Vol. 0 

Printers, Thermal, Color-2000 - See Vol. 0 

Printing, Dry Transfer - See Kits, Marking (Vol. C) 

Probe Cards, Semiconductor Testing-41oo - See Vol. 0 

Probes, Hall-4800 - See Vol. A 

Probes, High Voltage (1,000 Volts & Over)-2900 - See Vol. 0 

Probes, IC-2900 - See Vot. 0 

Probes, Logic Test-2900 - See Vol. 0 

Probes, Microwave-3450 - See Vol. A 

Probes, Oscilloscopes-2975 - See Vol. 0 

Probes, RF-2900 - See Vol. 0 

Probes, Temperature-2900 - See Vol. 0 

Probes, Test Lead-2900 - See Vol. 0 

Process Control Systems-2200 - See Vol. 0 

Processors, Array - See Array Processors (VOl. D) 

Processors, Communications, Front End-1900 - See Vol. 0 

Processors, Communications, Message Switching-1900 - See 
Vol. 0 . 

Processors, Communications, Network Node-1900 - See Vol. D 

Processors, Communications, Standalone-1900 - See Vol. 0 

Processors, Display-2450 
Applied Data Systems, Baltimore, MD 21202 ........ , . , 800-541-2003;410-576-0335 

# Equipment Remarketing Company, Boston Financial & Equity Corporation, Boston, MA 
02215............ 617-267-8600 

§ Graphic Strategies, Inc, Sunnyvale, CA 94089 408-745-6500 
Greenspring Computers, Inc, Menlo Park, CA 94025 415-327-1200 

tlSCCardion Electronics, Inc., Woodbury, NY 11797 516-921-7300 
Matrox Electronic Systems, Ltd., Dorval, QU, CANADA H9P 2T 4 5 t 4-685-2630 

§ Weitek Corp., Sunnyvale, CA 94086 408-738-8400 

Processors, Image-2000 - See Vol. 0 

Processors, Remittance-2000 - See Vol. 0 

Processors, Video Signal-1900 - See Vol. 0 

Program Board Connectors - See Connectors, Plug-in, Program Board 
(Vol. C) 

Programmers, Cam & Drum-2200 - See Vol. 0 

Programmers, Matrix Boards - See Boards, Programming (Vol. C) 

Programmers, Power-2200 - See Vol. 0 

Programmers, Power Supply-4000 - See Vol. 0 

Programmers, PROM & Logic Array-3130 - See Vol. A 

Programmers, Punched Card-2000 - See Vol. 0 

Programmers, Tape-2000 - See Vol. 0 

PROM Programmers - See Programmers, PROM & Logic Array (Vol. A) 

Protectors, Brownout-4300 
t Controlled Power Co., Troy, MI 48083, 313-528-3700;1-800-521-4792 

.. • . .. • • . .. . • .. . .. • . . . . • . .. • . . . . • .. . • . • • . • . . • . .. . . • . ... 0 02185-2186,2188 
§ Elgar Electronics Corporation, San Diego, CA 92121, 619-450-0085;800-733-5427 

.......................................................... , •.••.• 0 02191 
GRIM Corporation, Medford: NJ 08055-0968, 809-267-7950 .•.•••••.••.• 0 0 1075 
Hitran Corporation, Flemington, NJ 08822-9943, 908-782-5525 •.• , • . • . •• 002203 

§PolyPhaser Corporation, Minden, NV 89423-9000, 702-782-2511;800-325-7170 
................................................................. Bo1385 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

Abacus Controls Inc., Somerville. NJ 08876 .. 908-526-60t 0 
Active Control Instrumentation, Key largo, FL 33037 ..... 305-451-1000 
Albar, Inc., lynnwood, WA 98036 206-771-4006;800-822-5227 

§t Brooks Power Systems, Bensalem, PA 19020 . 215-244-0264;1-800-523-1551 
§ Control Cable. Inc., Baltimore, MD 21207 .. . . . . . 301-298-4411 
t DElTEC, San Diego, CA 92110 .. 619-291-4211;800-854-2658 
§ Diversified Electronics, Inc., Evansville. IN 47706-1140 .... 812-426-2806 

General Protection Co., Inc., Circuit Protection Group, Chicago, IL 60659 
312-761-0403 

Globtek, Inc .. N. Bergen, NJ 07047 201-861-0246 
Hipotronics Inc .. Brewster, NY 10509 914-279-8091 
Lentronics, Prism Systems Inc., Burnaby, B.C, CANADA V5A lX7 604-421-8733 

§t North Hills Electronics Inc., Power Products Div .. Gien Cove. NY 11542-3796 
.............. .............. 516-671-5700 

t Pacific Power Source Corp., Huntington Bch .. CA 92649 .. 714-898-2691 ;800-854-2433 
§Perma Power Etctrns., Chicago, IL60648 312-763 .. 0763 

Siemens Components, Inc., Special Products Div .. lselin. NJ 08830. 201-321-3400 
§ Scla. A Unit 01 General Sign., Elk Grove Village. Il 60007-5666 .. 708-439-2800 

Square 0 Co. Power Protection Systems, San Diego, CA 92123-1165 ... 619-279-0831 
§ SSAC Incorporated, Baldwinsville, NY 13027 
§ Sunshine Instruments. Philadelphia. PA 19115 

§t Superior Electric, Bristol, CT 06010 . 
Sylvania GTE Control Devices, Standish, ME 04084 

315-638-1300 
215-673-5600;800-343-1199 

203-582-9561 
207-642-4535 

Thermik Corp .. Thermik Sensor Technics, GmbH, New Bern, NC 28562 
91 ~636-5720 

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

Protocol Converters-1900 - See Vol. D 

Prototyping EqUipment, Circuit Board-4200 - See Vol. C 

Proximity Transducers - See Current Sensors (Vol. 0), Transducers, 
Volt, etc. (Vol. B) 

Public Address Systems-1300 - See Vol. D 

Pullers, Circuit Board-5400 - See Vol. C 

Pullers, Tube-5400 - See Vol. C 

Pulleys-2500 - See Vol. C 

Pulsers, Diode - See Power Supplies, AC Input, Greater than 1,000 
VOC Output (Vol. 0) 

Pulsers, Logic Test-2900 - See Vol. D 

Pumps, Vacuum-4100 - See Vol. D 

Punches, Chassis-5400 - See Vol. C 

Pyrometers, Infrared-2900 - See Vol. D 

Pyrometers, Optical, Noninfrared-5300 
Omega Engineering, Stamford, CT 06907,800-826-6342 ..•.•.......... D01368 
Barber-Colman Co .. Indl. Instrs. Div., Rockford, IL61125-7040 . 815-877-0241 
Beede Electrical Instrument Co., Inc., Penacook. NH 03303.. 603-753-6362 

§ Capintec Instruments. Ramsey, NJ 07446 . .... 201-825-9500 
Crompton Modutec, Manchester, NH 03103. 603-669-5121;800-METERS-l 

§Epic, Inc., New York, NY 10038... 212-349-2470 
J-B-T Instruments, Inc., New Haven. CT 06508-1818 203-776-1111 

§ Larson Instrument. Orangeburg, NY 10962 . 914-359-3800 
Leeds & Northrup, General Signal, North Wales, PA 19454 . 215-699-2000 

§ Syscon Intl. Inc., So. Bend, IN 46601-3796 . 219-232-3900 
Triplett Corporation, Bluffton. OH 45817-9987. 419-358-5015 

§ Westberg Manufacturing Inc. (WESTACH). Sonoma. CA 95476 707-938-2121 

Pyrometers, Recording-2900 - See Val. D 

Q Bus - See Board Computers & Subassemblies (Vol. D) 

Quartz, Fused-2300 - See Vol. A 

Quartz, Raw - See Crystals, Quartz (Vol. A) 

Racks, Aging - See Ovens, Aging, Burn-in, Life Test (Vol. 0) 

Racks, Cabinet - See Enclosures, Equipment & Panel Mounting 
(Vol. C) 

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

Racks, Desk & Console - See Enclosures, Equipment & Panel 
Mounting (Vol. C) 

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

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

Radar Systems (MIL)-2440 
Servo Corporation of America, Hicksville, NY 11802-9907, 516-938-9700 •....• 

A01827 
Alpha Industries, Inc, Woburn, MA 01801 .. , ....... . 

§t Aydin Corporation (West), San Jose, CA 9511~1371 ... 
617-935-5150 
408-629-11 00 

Receivers, Fiber Optic-2475 
t Datron Systems. Inc .. Simi Valley, CA 93065-1650 ........... . 
t Electronic Space Systems Corp., Concord, MA 01742. 
t E-Systems, Greenville Div., Greenville, TX 75403-6056 ......... . 
t E-Systems, Melpar Div., Falls Church. VA 22046 ........... . 
t GEC-Marconi Electronic Systems Corp., Wayne, NJ 07474-0975 . 
t ITT Gi~illan, ITT Defense Inc., Van Nuys, CA 91409 ... 

MCl. Inc .. Bolingbrook, IL 60440-4999 .. 
t Radio Research Instrument Co., Inc., Waterbury, CT 06704-3506 . 
t Teledyne Ryan Electronics. San Diego, CA 92123 

Radar System Components-3450 - See Vol. A 

805-584-1717 
508-36~ 7200 
903-455-3450 
703-560-5000 
201-633-6000 
818-988-2600 
708-759-9500 
203-753-5840 
619-560-6400 

Radio Communications Systems - See Communications Systems 
(Vol. D) 

Radiographic Equip. - See X-ray Inspection Equip. (Vol. 0) 

Radiometers-2900 - See Vol. D 

Radomes & Windows, Microwave-3450 - See Vol. A 

Reactors, Charging-5600 - See Vol. A 

Reactors, Epitaxial - See Machines & Accessories, Semiconductor 
Manufacturing (Vol. 0) 

Reactors, Filter-5600 - See Vol. A 

Reactors, Loading-5600 - See Vol. A 

Reactors, Saturable-1800 - See Vol. A 

Reactors (MIL)-2440 
t NWl Transformers, Bordentown, NJ 08505, 609-298-7300 

§t Aydin Corporation (West). San Jose. CA 95119-1371 
t Del Eletrns. Corp .. MI. Vernon. NY 10550 
t Hadley. Robert M. Co .. Inc .. los Angeles. CA 90037 

§t Microlran Co. Inc., Valley Stream. NY 11582 . 
t MTE Corp .. Menomonee Falls. WI 53051 . 
t Perkin-Elmer Corp., Elctm. Prods. Dept., Norwalk. CT 06859-0132 
t Standard Magnetic Corp., Anaheim. CA 92806 
tTorotel Prods. Inc., Grandview, MO 64030-3199 
t Wirebenders, Inc., Phoenix, AZ 85021-2824 

Readers, Badge-2000 - See Vol. D 

Readers, Bar Code-2000 - See Vol. D 

Readers, Character-2000 - See Vol. D 

Readers, Key-2000 - See Vol. D 

Readers, Magnetic Card-2000 - See Vol. D 

Readers, Magnetic Stripe Card-2000 - See Vol. D 

Readers, Punched Card-2000 - See Vol. D 

Readers, Punched Tape-2000 - See Vol. D 

Readers, Static Card-2000 - See Vol. D 

Readers, Time Code-2000 - See Vol. D 

Readouts - See Tubes, Readout (Vol. A) 

Reamers-5400 - See Vol. C 

A-2314, 0-1915 
408-629-11 00 
914-699-2000 
213-234-9091 
516-561-6050 
414-253-8200 
203-762-4786 
714-630-9751 
816-761-6314 
602-861-1856 

Receivers, AM/FM (Incl. Precision Testj-2900 - See Vol. D 

Receivers, Communication-1900 - See Vol. D 

Receivers, Fiber Optic-2475 
AMP, Harrisburg, PA 17105, 717-564-0100;800-522-6752 ............... C01175 
Interoptics, Purdy Group, Burlingame, CA 94010, 415-347-7727 ........ B01217 

t Litton Poly-Scientific, Div. of Litton Industries, Blacksburg, VA 24060-3100, 
800-336·5917;703-953-4751 ....•..........•.................. Bo1218-1221 

§t Meret Optical Communications, Inc., An Amoco Co., Santa Monica, CA 
90404-4998,213-828-7496 ........................................ Bo1225 

tOptelecom, Inc., Gaithersburg, MD 20877, 301-840-2121 .....•.... B01227-1228 
t Ross Engineering Corp., Campbell, CA 95008, 408-377-4621 .•. B01230, 0 01319 
t Silicon Detector Corp., Camarillo, CA 93012, 805-484-2884 ...•. ... B01342-1343 
§ S.L Tech, Batavia, Il60510, 708-232-8640 ............................ B01231 
t Analog Modules, Inc .. longWOOd. FL32750 .... 407-339-4355 

Anlel Optronics Inc., Burlington. Ontario. CANADA L 7M 1 A6 416-335-5507 . 
§AT&T Microelectronics, Allentown. PA 18103 ... . 1-800-372-2447;ln Can.: 

1-800-553-2448 
BT & 0 Technologies, Wilmington. DE 19803 .. 302-479-0300 
CATEl T elecommunications, Fremon~ CA 94537 . . 415-659-8988 

§tCodenoil Technology Corp., Yonkers. NY 10701 ... 914-965-6300 
Dymec Inc., Winchester, MA 01890 .... .............. 617-729-7870 
EG&G Optoetectronics, EG&G Canada Ltd., Vaudreuil. Quebec, CANADA J7V 8P7 

.. .. ... ........... .. .. .. .. .. .. . 514-424-3300 
§ EXFO E.O. Engineering, Quebec City, Quebec, CANADA G 1 N 3Y2 .. 
t Force. Inc., Christiansburg, VA 24073 . 
t Foundation Instruments Inc., Nepean, ON, CANADA K2E 7 J6 .. 
§ Hewlett-Packard Co., Cupertino, CA 95014 . 

§t Honeywell Microswilch.Div, Richardson, TX 75081 ........ . 
§t laser Diode, Inc., Morgan Crucible, New Brunswick, NJ 08901 ...... . 

418-683-0211 
703-382-0462 
613-226-4000 
800-752-0900 
214-470-4271 

.. 201-249-7000 

EEM 1991 §-Product sold through distributors t~Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Receivers, Fiber Optic-2475 (Cont'd) 

LeCroy Corp. Chestnut Ridge, NY 10977 .,............................. 914-425-2000-
tManage, lIic~ Fibre Optics Elctrns. Sys. Grp. Chicopee, MA 01Q14 ...... 413-592-9123 
tMath Assocs., Westbury, NY 11590 ..................................... 516-33+6600 

3M Photodyne Products, Dynatel Systerms Division, Carnarillo, CA 93010 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 805-388-8378;800-426-8688 

3M Private Network Products, 3M, Austin, TX 78769-2963 ............. " 512-984-.1800; 
6OQ-7 45-7459 

§ NEC Electronics, Inc. Mountain View, CA 94039 ........................ 415-960-6000 
tOrtel Corp., Alhambra, CA 91603 ........................................ 818-281-3636 
§Phoenix Contact Inc., Harrisburg, PA 17111 ............................. 717-944-1300 

§t Radiant Communications Corp., South Plainfield, NJ 07080 ............. 908-757-7444 
Sharp Electronics Corp. Microelectronics Grp. Camas, WA 98706 ...... 206-834-2500 

§t SpecTran Corp. Sturbridge, MA 01566. ................................ 508-347-2261 
Tektronix, Inc., Beaverton, OR 97077 .............. , ...................... 800-835-9433 

tTeledyne Microelectronics, Los Angeles, CA 90066 ...... 213-822-8229;213-870-9831 
§t Weed Fiber Optics Inc., Weed Instrument Co. College Station, TX 77845 

....................................................... '.' . . . . .. 409-693-5397 

Receivers, Field Intensity, Microwave - See Receivers, Microwave 
(Vol. D) 

Receivers, Fixed Frequency-2900 - See Vot. D 

Receivers, Frequency Shift-1900 - See Vol. D 

Receivers, Global Positioning Satellite (GPS)-1900 - See Vol. D 

Receivers, Headphone - See Handsets, etc. (Vol. D) 

Receivers, laser-1900 - See Vol. D 

Receivers, loran & Omega-1900 - See Vol. D 

Receivers, Microwave-3450 - See Vol. A 

Receivers, Monitoring, Communications-1900 - See Vol.D 

Receivers, NBS-2900 - See Vol. D 

Receivers, Telemetry-1900 - See Vol. D 

Receivers, Tone-1900 - See Vol. D 

Receivers, TV - See Monitors, Video (Vol. D) 

Receivers (Mll)-2440 
t Datum Timing, Datum Inc., Anaheim, CA 92606-5790, 714'533-8333 

............................................................ 0 01067,1164 
Servo Corporation 01 America, Hicksville, NY 11802-9907, 516-938-9700 

.... , ............................ ;.. ................. .... Ao1827, 001077 
AEL Defense Corp., Lansdale, PA 19446 . . .• . . . . . . . . • . . 215-822-2929 

t Andersen laboratories, Bloomfield, CT 06002 203-286-9090 
t Aydin Vector Div., Aydin Corp., Newtown, PA 18940-0328 215-968-4271 

California Microwave, Sunnyvale, CA 94086 ............. 408-732-4000 
tCorvus Microwave Inc., Syracuse, NY 13211-2100.... 315-437-4400 
t Digital Radio Corp., Redondo Beach, CA 90277 ......... ............... 213-316-4114 
t Frequency & Time Systems, Inc. Datum, Inc., Beverly, MA 01915 508-927-8220 

litton Poly-SCientific, Div. of litton Industries, Blacksburg, VA 24060-3100 
....................... 800-336-5917;703-953-4751 

tMITEO Inc., Hauppauge, NY 11788. 516-436-7400 
t Solid Slate Electronics Corp., Northridge, CA 91324 818-993-8257 
t Stanford Telecommunications, Inc" Santa Clara, CA 95056 .. 408-748-1010 
tTeledyne Ryan Electronics, San Diego, CA 92123 ... 619-560-6400 

Tele-Tech Corporation, Bozeman, MT 59715 . .......... ......... 406-586-0291 

Receivers (Mil), Elint-2440 
AEl Defense Corp., Lanadale, PA 19446 ....... . 

t Andersen laboratories, Bloomfield, CT 06002 . 
t Condor Systems. Inc., San Jose, CA 95124 
tCorvus Microwave Inc., Syracuse, NY 13211-2100. 
t Digital Radio Corp., Redondo Beach, CA 90277 '" 
t General Instrumen~ Govt Systems, Hicksville, NY 11802-0709 

MI A-COM Government Products, Inc., Hunt Valley, MD 21030 . 
t MITEO Inc., Hauppauge, NY 11788 .................... .. 
t RHG Electronics Laboratory, Inc., Deer Park, NY 11729 .. 

ST Research Corporation, Newington, VA 22122 . 
t Watkins-Johnson Co., Palo A~o, CA 94304 

Receivers (Mil), ESM-2440 
t AEL Defense Corp., lansdale, PA 19446 .... 
t Anaren Microwave, Inc., E. Syracuse, NY 13057 . 
t Andersen laboratories, Bloomfield, CT 06002 ... 
t Corvus Microwave Inc., Syracuse, NY 13211-2100 . 
t General Instrument, Gov!. Systems, Hicksville,' NY 11802-0709 ... 
t MITEO Inc., Hauppauge, NY 11788 

ST Research Corporation, Newington, VA 22122 . 
t Watkins-Johnson Co., Palo Alto, CA 94304 ..... 

Receivers (Mil), Fiber Optic-2440 
BT & DTechnologies,Wilmington, DE 19803. 
3M Private Network Products. 3M, Austin, TX 78769-2963 . 

Receivers (MIl), Radio-2440 

215-822-2929 
203-286-9090 
408-371-9580 
315-437-4400 
213-316-4114 
516-933-3000 
301-771-0077 
516-436-7400 
516-242-1100 
703-550-7000 
415-493-4141 

215-822-2929 
315-432-8930 
203-286-9090 
315-437-4400 
516-933-3000 
516-436-7400 
703-550-7000 
415-493-4141 

302-479-0300 
. .... 512-984-1800; 

600-745-7459 

Servo Corporation 01 America, Hicksville, NY 11802-9907, 516-938-9700 
.................................................. , .•. '" Ao1827, 001077 

t Aydin Corp., Horsham, PA 19044 .................. 215-657-7510 
t Aydin Vector Div., Aydin Corp., Newtown. PA 18940-0328 . 215-968-4271 

PRODUCT INDEX & DIRECTORY 

t Corvus Microwave Inc, Syracuse, NY 13211-2100 . . . . . . . . . . . . . . . . .. . . .• 315-437-4400 
tDigital Radio C~rp., Redondo Beach, CA 90277 .......... , ............... 213-316-4114 
t E-Systems, Melpar Div. Falls Church, VA 22046 ........................ 703-560-5000 
t Gorman-Redlich MIg. Co., Athens, OH 45701 ........................... 614-593-3150 

litton Poly-Scientific, Div. of litton Industries, Blacksburg, VA 24060-3100 
........................................................ 800-336-5917;703-953-4751 

tSolid State Electronics Corp., Northridge, CA 91324 ..................... 818-993-8257 
T ele-Tech Corporation, Bozeman, MT 59715 .......................... ; 406-586-0291 

t Watkins-Johnson Co., Palo Alto, CA 94304 ............................. 415-493-4141 

Receivers (Mil), Surveillance-2440 
Servo Corporation 01 America, Hicksville, NY 11802-9907, 516-938-9700 

....... .. ...... ...... .. .................• ........•. .... .. Ao1827, 0 01077 
t AEl Defense Corp., Lansdale, PA 19446 ............. 215-822-2929 
t Andersen Laboratories, Bloomfield, CT 06002 . . . . . . . . . . . . . . 203-286-9090 
tCondor Systems, Inc., San Jose, CA 95124 .................. ... 408-371-9580 
tCorvus Microwave Inc., Syracuse, NY 13211-2100.. ..... ......... 315-437-4400 
tDigital Radio Corp, Redondo Beach, CA 90277 ..... ... ........... 213-316-4114 
t General Instrument, Gov!. Systems, Hicksville, NY 11 802-0709 ... 516-933-3000 
tlNR Communications, Inc, Hauppauge, NY 11788............... 516-273-7111 

MIA-COM Government Products, Inc., Hunt Valley, MD 21030 301-771-0077 
tNAVAN Corporation, Media, PA 19063 .................................. 215-543-8066 
t RHG Electronics laboratory, Inc., Deer Park, NY 11729 .............. 516-242-1100 
t Stanford Telecommunications. Inc., Santa Clara, CA 95056 .......... 408-748-1010 

Systems Research Laborotories, Arvin/Calspan, Dayton, OH 45440... 513-426-6000 
tTeledyne Ryan Electronics. San Diego, CA 92123 619-560-6400 

Tele-Tech Corporation, Bozeman, MT 59715 ........................... 406-586-0291 
t Watkins-Johnson Co., Palo Alto, CA 94304 ...... 415-493-4141 

Receptacles - See Connectors (Vol. C), Jacks (Vol. ), Sockets 

Receptacles, Power - See Sockets, Power (Vol. C) 

Recognition & Response Equipment, Speech-2000 - See Vol. D 

Recorders, Cartridge, Bubble Memory-2000 - See Vol. D 

Recorders, Computer Data-2000 - See Vol. D 

Recorders, Electrostatic-3000 - See Vol. D 

Recorders, EventiMultievent-3000 - See Vol. D 

Recorders, FM - See Recorders, Magnetic Tape (Vol. D) 

Recorders, Graphic - See Recorders, Specific Types (Vol. OJ 
Recorders, MagnetiC Tape-2000 - See Vol. D 

Recorders, ,Polar-3000 - See Vol. D 

Recorders, Program loading-2000 - See Vol. D 

Recorders, Pyrometer - See Pyrometers, Recording (Vol. D) 

Recorders, Sound level-1300 - See Vol. D 

Recorders, Strip Chart-3000 - See Vol. D 

Recorders, Transient-3000 - See Vol. D 

Recorders, Vibration-3000 - See Vol. D 

Recorders, Video-1900 - See Vol. D 

Recorders, x-v - See Plotters X~Y (Vol. D) 

Recorders (Mil), Magnetic Tape-2440 
Penny & Giles Data Systems, Inc., Roswell, GA 30076, 404-740-0415 .. .. 0 01310 
Phi Technologies, Inc., Oklahoma City, OK 73105, 405-521-9000 •.• 001048-1049 

t Analog Equipment Corporation, Palm Bch. Gardens, Fl33418 . 407-622-3715 
t Bruel & Kjaer Instrs.lnc., Marlboro, MA 01752-3093 .... 508-481-7000 
tloral Data Systems, Data Recorders, Sarasota, Fl34230. 813-371-0811 
t Pacer Systems, Inc., Billercia, MA 01821 ................. 508-667-8800 
t Reproduction Technologies Inc., Bristol, IN 46507-0518 .' 219-848-5233 

t# Sekai Electronics of America, Inc., la Mirada, CA 90638 .. 714-670-1854 

Recorders (Mil), RHAW-2440 
t Analog Equipment Corporation, Palm Bch. Gardens, Fl 33418 
t loral Data Systems, Data Recorders, Sarasota, Fl 34230 . 

Recording Systems (MIl)-2440 
Phi TechnologieS, Inc., Oklahoma City, OK 73105, 405-521-9000 .• , 

t Analog Equipment Corporation, Palm Bch. Gardens, Fl 33418 
§t Astro-Med, Inc. W. Warwick, RI 02893 ... 

t Image Graphics, Inc., She~on, CT 06484 .. 
t Loral Data Systems, Data Recorders, Sarasota, FL 34230 
t Pacer Systems, Inc., Billercia, MA 01821 .......... . 
tReproduction Technologies Inc., Bristol, IN 46507-0518. 

§t Saylor Electronics Int'!. Inc., Carson City, NV 89706 
t# Sekai Electronics of America, Inc., la Mirada, CA 90638 

Rectifier Assemblies-4800 - See Vol. A 

Rectifiers, Blocks-4800 - See Vol. A 

Rectifiers, Bridges & Assemblies-4800 - See Vol. A 

Rectifiers, Cartridge-4800 - See Vol. A 

407-622-3715 
813-371-0811 

001048-1049 
407-622-3715 
401-828-4000 
203-926-0100 
813-371-0811 
508-667-8800 
219-848-5233 
702-883-4184 
714-1>70-1854 

§-Product sold through distributors t-Product meets MIL specs 4>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT .INDEX &. DIRECTORY Relays, Differential-4S00 
Rectifiers, Electron Tube - See Tubes, Rectifying (VOI.~)-------l~;Leach Corporalion, Buena Pic, CA 90622-5032 ....... . 

Ma<;ler Elp.ctromc Controls. Los Angeles, CA 90025 _ .. . 
Rectifiers, General Purpose, Surface MOllnt-4800 - See Vol. A National Manufaclurill!l Co .. Inc .. Cliatham. N.] 07928 .. 

. . . I § Relay Sper.l1Jlhes, Oai~lcmd. N.J 07436.. ..... .. 

714-739-0770 
213-452-1336 
201'635-8346 
201-3~17-1000 

RectifIers, Germanium-4S00 - See VO'n A I ~1" Solid 5tl1\1:, ~k{~!ronlcs Corp., Norl:nndgc, ell, g-I :-(!/~ 

I t Wall, A. 1 .. Go., W-J.rwicK, [-11 0288tj . 
8 j 8-99"-8257 
401-7::9-07AO 

Rectifiers, Schottky, Surface Mount·480C - Sec lIol. A 

Rectifiers, Selenium-4800 - See Vol. A 
, Relays, Currenl Sensi"·t~)j-45(lO 
I t American Aerospace Cornro!:s, farmingdale, NY 11735. 511!H394-5iOO 

Rectifiers, Silicon-4800 - See 110'- jl, 
I .• .. •• . . • .. .................... ••.. ...... 13'1376·1877 

I 
Rectifiers, Silicon Controlled -- See Thyristors (Vol. A} I 

"'·2127 II Rectifiers {MIl}, Semiconductof-2440 
t Voltage Multipliers, Inc., Visalia, CA 93291, 20g·651·1402 

Rectifiers, Surface Mount-48(l(1 - See Ifol. A 

Rectifiers, Ultrafast-4800 - See Vol. A 

§t Internnlianal R8ctifier Corp" El Segundo, CA 9024S 21J··772··2000 I 

tMagneTek Defense Systems. MflgneTek, Inc., A,naheim. CA 92805. ,'14-9,5G-9200 I 

§tMicrosemj Corp., Santa Ana, CA. 92704 714- 0 79 .. 8220 
§1' Microseml Corp. - Scottsd;Jle. Microserni Corpolation SGOIl:~(iale, {J\Z 852~~~ v . I 

t NWL Transformers, Bordentown, NJ ORSOS , 
§t Semtech. Newbury Park, CA 91320 
§t Sensitron Semiconductor, RSM Electron Powel' Div., Deer Parf~, NY 1 t 729 

60~-9~11-6300 ! 

009·298· 7800 j 

QUo-49B-?1 11 

516-586-7600 

Reducers, Speed - See Gear Heads &. Speed Reducer,; (Vol. 8) 

Reels, Tape - See Tape Recordin~1 Accessorie" (VoL D) 

Reference Books - SeE! TEchnicai BClol\~, (V<..li. fJi 

!'iefere!1cc.~, DC \lI.l!t<lIJ",-2l1!OIl .. - Se'l Vol. f) 

Refrigeran!s, C~pralI-'16G!; -- See Vol. G 

Refrigerators, En'liro!lmer.tllli l".mt·-25S(l ._. Ses Vol. D 

Regulators, Cl.lmmt .. 4000 -- See Vol. () 

Regulators, Frequem:y-405iJ - .See '1/01- D 

Regulators IJ, References, Silicon-Also See [liode~1 .. Zanel Il, 
Stabistors-4800 - See \/01. A 

Regulators 8. S'I.$lbilii!lJrs, \folttil9"Hl,l:so Gee -rrllll"fo'II1!;<'S, Volt~8e 
Regulllting-4000 - Sill!! 'lot. D 

Regulators, Pulse-Width Modullil~i!1g, Smtace WjOlI11! .. 3·13IJ _. S<o>s 
!fol. Ii 

Relaysj CoaxGa~ - See ~(7!2.y£', 8F (Val. 8) 

Relays, Conl?,;l - 3ee Relavs. Powe;- ("'''1. 3) 

Reijays, Crad!e-450Q 

§ Americl:ln ~1e!ays, 1m:" Santa Fe Springs, CA 90670, 213-944-U441 .. B"1404-1408 
§ American Zettle~, Aliso VIP-lO, CA £1656, 7i4-83i,·fjl)OO .......... ,. BD i4 HJ-i413 

§t Amperite Co .. Inc., Union Cily. NJ 07u87, 201·864·9503 .............. B.1414 
§ Aromat Cor'p., Ma:~sw::i1h:~ Electrical Works Ud., New [:tr~vid~nce. NJ 07974, 

~Oa·464-3550 ............................ ".... 130 1415-1417 
§ C.P. CI~re Corp., Chicago. It 00645, 312·262·1700 . . .. ... .. ........ .. B'1430 
§ Comell·,Dut'lilier !E!ct.ms. (intI. S~S,' Oistbn. W<;lmrfO~JSe), New Bedford, Mil., 02744, 

UF\ 1)27'fl1, !:·Ua-gg6-8Sti1 ,.. . . , , . . . . .. .. 8 101439 
Coto W2bash, Kearney lMationa' Corpomtion, Providence, RI 02907, 401~943-2686 

..................... Ba 1441 
o CR Magnetics, Ir.lI~-:, {f-ormer1v Current Ring Co., !nr: .. }, Fenton, MO 63026, 

314-;)43-8518 ... 
~~:muzet Cl)c'poration. C~rmllt(ln, TX 75:j06-?:50~" ~'f4-25n-1{';4'?;1~~OO-527-5311 

1'\-1446 
lJ(JIu~~as Randall, PWltlc2Ituck, CT 06319, ~03-599-2075 ., ........ , .... , B.1461 
~ifth Dimension, hie., Trenton, NJ 08638, 609-393-8,350 . . . ... . . .. .. B g 1468 

§t Genicom Curp., Wayneshoro, VA 22980. 703-949.1471 . S·1!l12-1(114,1482·1464 
Gruner. Advanc'-!d Componenis industri-es, Inc., :orr~nce, CA 90501, 

:.!13-328-0060 .. .. ................ _ ....... ,..... B.1492 
§ Hamlin Inc., LHlKe Milb, W15355~1 .:,."j.~-648-3(01) ................... , B"'1493 

Hast-;o Component.s hlt.en;i~ti.:JniiJl Co., Bel~lJ'Ose VWage, NY 1'100i, 51G·,328-9292 
•• •• • • •••• • •••• 0." ••••• •• ••••• ••••• B·1494 

~~t H~in0munn r:]~~(.:~!(k, (:v., l.,z:~~I(~nCf'VmH, ,\\M 08('i4$-(JgUO, G~19-e82-4800 

.. .. . .. .. . . 80'1300·1371 
A~~516 

Buena ?l,., t:.f.'. ryn6~:2'·5n~2, l-;t4-7SS-')17U B(115:28,1534 
?!OcitK':l:;, HaitI' ,),rd, CT 06 '1 ~ 'j, ~WJ-6;:;9-:;.57:);1 n8010,·331-11:i1 

........... B·1S'l7 

§ lV~'idte:..;: R>el':-JYs, lm~;" ;=~ P"::!~"lj, ·r;~· 7.~.:XM3i friS-'?72--H)fp~;'~-aGO-M~OTr:]t1 

........ ............ ..... 1"0 1546,1549 
MSD, hIC., M~gnec ... ti, Darlington. SC 29532, 803·393·5421 .... .. B"551,1555 

~ Pot.1t.l"'.±r &. !3\"~~mfie!d, A Siemens Co., P'·inct:.'lton, IN 47G'l1·,OO(}1, 812-386-1000 
................ . ........... 0.. . ........ 6-1565 

Schrack North Amel"ica CQrp., Ronkon~oma, NY i"71'0-12.09, 516-737 .. 0099 
....... 0... .... 6-1571·1572,1576 

5i-Scientific 1echno~ogi.,.~s Inc., Control Components f:!i\'., Hayward, CA. 94544-7631, 
4'15-lj.7'1-~7·17;8Qe-~n 1 .. 70££1 , .. " B"";578 

~H B:truthers·Dw1II, inc, Arnd ~~i~G Co., Inc., Pitrwm, N,': OmJl1"'JH()1, tl09-58~~-7500 
.. ......... .. . [1-1589 

r"~ridgc Corp., Pittsburgh, P/t'15231, 4-j2-899 .. 2'2flB;GOO-~~3l'3529 ...... B'~1613 

§ Action Instruments, San Dipgo, ell.. 92123 . . 6 i 9-279-5726 
§ Alien- Bradley Cc., DIV nt Industrial Control Grp .. fljijl·'i'lRukee, W! 53201 

A!!iec Ct)j~jrol,:. Inc0ipm:'1,,~d, Wnt3~'bu>v. CT OGT1[)· ~:e27' 
t:,lq113Ch (':()(::\., :-:;!)rn/~r1fif~[~, I'!'! (';Hf.:n; 
§ /1,Rl;t~, Cotliroi,:" PaSFlc(en<.!, C.'\ 91 -: OS 
.j- SnbGo~~k, ~;"IC., C-m,nge, CA ~~~B67 

C3rdlnJ! Control Co._ l(enSI:19tOn, (;T ()6037 

Computel CompOflents, [nc., P"~lhmn. N\t' "~~nn.3 
IvlodutGc. I\j~2.nchest8r. !->.!H 02·! C3 

F!(~G1rnnics, lnc., Troy. OH ':5373 . 
f DivenifiE-D E!ec~mnjr::s, Inc [- ,/Flf1sviHe, IN L!.Tl06·"j 140 

414-382 .. 2000 
203-757 .. 4200 
Q08-707-8L\84 
213-682-3314 
7 i 4-633-3700 
203-828· G379 
914-788-161 i 

603-669<;121 ;800-METERS-1 
:11 :3+335-0031 

8'12-426··2806 
§ Dura;\ooi, inc" /l.,tT181 i\~;:;'ll Electronic Componen1.s, 1-:II.r:.hatl IN 465'\ 4 
9 Eagle ,siqnRI Centrols:'; M(lr~\ lV Inc15:. C.o .. ,A.ustill, TX 7e752 

219-264-1116 
5" 2-337-8300 

§ Amed Controls Incorporated, Waterbury, CT 067'05<1827, 203-757-4200 .. I §t Eaton COl::U Ciltier-Hamrner i-'wds, AemSpE'Ce &. Commercial Controis Div" fJEhrvaukee, 
~414G3 i WI Ei32iG 414-449-7487 

§ Aromat Corp., Matsushita Electrical Works ltd" !\lew Providence, NJ 07974, §t Electro~, Hamlm, Inc .. Lal'<e Mi!ls, Wl 53551 414-648-3000 
90B·464·3550 ..................... .... .......... .... B-1415,14·19·1420 §t Electrol/Hamlin Inc .. Hemlin. Inc .• Laka Mills. WI 5355' . 414·648·3000 

Eichhoff Electronics, Warwick, RI 02886. 401·738·1440,800-678-1040 Electronic Innovation!; Corp .. Englewood. CO 801 10 303-789-0424 
................................... _................... ... B'1464-1455 § Furnas Llec .. Batevia, It. 60510 708-·879-6000 

§ Line Electric Products, Hartford. CT 06141,203·659·3573;1 .. 800·331-1137 §t Gunther. w.. GmbH. D 8500 I~urnberg 82. GERMANY (0)91 t 165521 or 65520 
................ , ... ," ...... , ....... iB'1153~1 INRESCO, Inc .. Manasquan, NJ 081'3f~ . 908-223-6330 

§ Schrack North America Carp., Ronkonkoma, NY 1-: 779-7209, 51~F137-0099 § Instrumentation & Gantrol 3ys .. ICS.lnc" Addison, II 6010 i 706-543·,6200 
................................ . .... " ...... S~157;l Jaico Prod;Jcts, ,Jaidinger Mfg, Co., Inc., C!licago, IL 60622 312~421-1090 

§ Alarm Controls Corporation. Deer Park. NY i 1729 516·586-4220 § larson Instrument. Orangeburg. NY 10962 . 914·359-3800 
§ American Zettler, Aliso Viejo, CA 92656 .. 714-831-5000 Uberty Controls, SilOrewood, IL 60436 . 815-725-2241 
§ Magnecraft Electric Co .. Northbrook, IL 60062-5376 . 708-564-8800 § Magnecrait Electric Co .. Northbrook. Il. 60062-5376 708-564-8800 

Master Electronic Controls. Los Angeles. CA 90025 2 i 3-452··1336 Master E!ecti'ollic COnl{o~s, Los An.rldcs. Cl\ 00025 . 213-452-1336 
§ Phoenix Contact Inc .. Harrisburg. PA 17111 717-944-1300 § Ohmite Manufacturing Co., Skokie, IL 60076 708-675-2600 
§ Palter & Brumfield. A Siemens Co .. Princeton. IN 47671-0001 812-386-1000 Relay Service Co .. Chicago, IL 60651 312-252-2700 

Relays, Crystal Can, 112 Crystal Can-4500 
t Allied Controls Incorporated, Waterbury, cr 06705·382"1,203·757-4200 

. . • . • . .. . • • • . .. • .. • • .. • . .. .. .. . ... .. . . .. .. . .. • . ... • ... 130 1400.1401 
§t Communications Instruments, Inc., Fairview, NC 28730, 704·628·1711 

. , ............ ,......................... B191432~i438 

t Electronic Specialty Corp., Vancouver, WA 98665, 206·574·5000 ....... 601467 
§tGenicom Corp., Waynesboro, VA 22980, 703-949·147'1 .. 8.1012-1014,1482·1463 

MSD, Inc., Magnecrafl, Darlington, SC 29532, 803·393·5421 ............ 8 0 1551 
§t Struthers·Dunn; Inc. and Hi·:; Co., In~., Pitman, NJ 08071·0901,009·589·7500 

.................................. 0 .............................. B-1589 
Aromat Corp., Matsushita Electrical Works Ltd.. New Providence, NJ 07974 

908-464"3550 
t Babcock. Inc .. Orange. CA 92667 
t Computer Components. Inc .• Pelham. NY 1 0803 

714·633·3700 
914-738-1611 

§ Relay Specialties. Oakland, NJ 07436. 201-337-1000 
§ Square DCa., Palaline. Il 60067 . 708-397-2600 
§SSAC Incorporated, Baldwinsville, NY 13027 315-638-1300 

Tempo Instrument. tnc., Commack, NY 11725.. 516-864-3700 
§Time Mark Corp .. Tu!sa. OK 74116. 918-438-1220 

United Technologies Control Systems, Logansport, IN 47401 219-747-6142 
Wieland Inc .. New Rochelle. NY 10801 914-633·0222 

tWilmar ElectroniGs, tnc., Torrance, CA 90505. 213-326-6668 

Reiays, Ditlerentia!-4500 
§t Amperite Co., inc., Un;on City, NJ 07087, 201·864·9503 .......... ..... 901414 

§ C.P. Clare Corp., Chicago, IL 00645, 312·262·7700 .. .. ... . . .. . . .. . . .. . B0 1430 
Hasc" Comf>onenl,; Internalional Co., Bellrose \lillage, NY 11001, 516·326·9292 

................................. 0..... . ... .. ... .. .. ....... .. .. ... B.1494 
leach Co'poration, Buena Pk., CA 90622·5032, 714·739 .. 0770 .....•••.• B'1527 

EEM 1991 §-Product sold through distributors t--Producl meets MIL specs <Ii-Rentals #-Value Added Reseller 



Relays, Differential-4S00 (Cont'd) 
§ MSD, Inc., Magnecrafl, Darlington, SC 29532, 803-393-5421 •••••••••••• S.1551 
§ Struthers-Dunn, Inc. and Hi-G Co., Inc., Pitman, NJ 08071-0901, 609-589-7500 

•••••••• ••••••••••••••• •••••••• .................................. S·1589 
§ Action Instruments, San Diego, CA 92123 . . .. . .. . . . . . . . . .. . . . . . . . .. . . ... 619-279-5726 

§t Antex Electronics Corp. Gardena, CA'90248 ............................ 213-532-3092 
§ARGA Controls, Pasadena, CA 91105 ........... , .. ,."., .... ,., ... ,.". 213-682-3314 

Cardinal Control Co" KenSington, CT 06037 ".".".,.'.".,.,.,.".". 203-828-6379 
tComputerComponents, Inc. Pelham, NY 10803 ........................ 914-738-1611 
t DARE Electronics, Inc" Troy, OH 45373 .. . .. .. . .. ... ... .. .. . .. . .. ... .... 513-335-0031 

Douglas Randall, Pawcatuck, CT 06379 ,., .. ,." .. , ..... ".,' .. , .. ,.," 203-599-2075 
Fifth Dimension, Inc" Trenton, NJ 08638 ".,', .. "."., .. , .. ".,.".,... 609-393-8350 
Genicom Corp" Waynesboro, VA 22980 ".".,., .. "., .. " .. ,.,.,.",., 703-949-1471 

§ Larson Instrumen~ Orangeburg, NY 10962 . .. .. . .. . .. .. . .. .. .. .. .. . .. ... 914-359-3800 
Master Electronic Controls, Los Angeles, CA 90025 .,.".,."" ... ,.,.,' 213-452-1336 

§Potter & Brumfield, A Siemens Co, Princeton, IN 47671-0001 " .. ,.,"" 812-386-1000 
United Technologies Control Systems, Logansport, IN 47401 .,." ..... , 219-747-6142 

tWilmar Electronics, Inc. Torrance, CA 90505, .... , .. , .... ,.,.,', .. ,.,.,. 213-326-6668 

Relays, Frequency Selective-4500 
t Electronic Specialty Corp., Vancouv,er, WA 98555, 206-574-5000 .•...•. B'1467 

Hasco Components International Co., Sellrose Village, NY 11001, 516-328-9292 
• •••.••.••• •••••••.•••.•. ........................................ 801494 

§t Line Electric Products, Hartford, CT 06141, 203-659-3573;1-800-331-1137 
S·1537 

Matrix Systems Corp., Calabasas, CA 91302, 818-222-2301 •••.•.•..•... S.1545 
MSD, Inc., Magnecrafl, Darlington, SC 29532, 803-393-5421 ••••••.••••• S01556 
Schrack North America Corp., Ronkonkoma, NY 11779-7209, 516-737-0099 

................................................................. So1572 
§t Antex ElectroniCS Corp., Gardena, CA 90248 ...... , .... ,................ 213-532-3092 

Cardinal Control Co., KenSington, CT 06037 ........ ,', ....... , ...... '.. 203-828-6379 
Crompton Modutec, Manchester, NH 03103 ......... , .. , 603-669-5121 ;800-METER8-1 

t DARE Electronics, Inc., Troy, OH 45373 .. ".,.. . ...... , .... ,.. 513-335-0031 
§Diversified Electronics, Inc, Evansville, IN 47706-1140 .................. 812-426-2806 

Douglas Randall. Pawcatuck. CT 06379 ........ 203-599-2075 
§t Leach Corporation. Buena Pk.. CA 90622-5032 .. , .... ,"., .... , ...... , 714-739-0770 

Master Electronic Controls, Los Angeles. CA 90025 ........... , .. , ...... 213-452-1336 
§McCurdy Radio Industries Limited, Toronto, Ont.. CAN M4A 214 .. , 416-751-6262 
tSolid State Electronics Corp,. Northridge: CA 91324......... 818-993-8257 
tTempo Instrumen~ Inc., Commack, NY 11725 ,.. 516-864-3700 
tWilmar Electronics, Inc .• Torrance. CA 90505 .... " ... ,.... 213-326-6668 

Relays, General Purpose-4500 . 
§ American Zettler, Aliso Viejo, CA 92656,714-831-5000............ S.1410-1412 
§ Aroma! Corp., Matsushita Electrical Works Ltd., New Providence. NJ 07974, 

908-454-3550 .......................................... S01415.1418,1421 
§ Bosch. Robert, Corp., Sroadview, IL 60153, 708-865-5200 •.•..••.••• ,.. S01429 

C.P. Clare Corp., Chicago, IL 60645,312-262-7700 •. ..•••••.••.•.•.•••. Bo143O 
§t Communications Instruments, Inc., Fairview, NC 28730, 704-628-1711 

.............................................. ,............. S·1432-1438 
§ Cornell-Dubilier Elctrns. (Inti. Sis., Distbn. Warehouse), New Bedfal'd, MA. 02744, 

MA 02741, 508-996-8561 .... c.. ................................. .. B'1439 
Coto Wabash, Kearney National Corporation, Providence, RI 02907. 401-943-2686 

................................................................. B·1441 
§ Crouzet Corporalion, Carrollton, TX 75006-2503, 214-250-1647;1-800-527-5311 

................................................................. S01446 
Crydom Company, Lakewood. CA 90711-3699, 213-855-3536 .•.•.•.•.• B.1452 

§ Deltrol Controls, Milwaukee, WI 53215, 414-671-6800 .•.••••••.•.• S01456-1457 
Eichhoff ElectroniCS, Warwick. RI 02886. 401-738-1440;800-678-1040 

............................................... A01614,1616, S·1464-1465 
t Electronic Specialty Corp.. Vancouver. WA 98665, 206-574-5000 .•..•.. B·1467 

Fifth Dimension, Inc., Trenton, NJ 08638, 609-393-8350 .•.•...•.....••• B.1458 
§ Fujitsu Component of America. Inc .• Subsidiary 01 Fujitsu MicroelectroniCS, Inc., 

San Jose. CA 95135, 408-922-9000 ••••.•..•.••...•..••..•.•.• B.1471-1480 
§t Genicom Corp •• 'Waynesboro. VA 22980, 703-949-1471 

............................................. B·1012-1014,1482.1484-1485 
§ Globtek. Inc., N. Bergen. NJ 07047. 201-861-0246 ••.•••..•.•..••.••.•• C'1386 
§ Gordos, A Flint Industries Company, Rogers. AR 72756, 501-636-5000 

....................................................... ,.. .• 801486-1487 
§ Grayhillinc., La Grange. Il60525, 708-354-1040 ...••.•.••.•••.•..•.•• B.1489 

Gruner, Advanced Components Industries, Inc., Torrance, CA 90501, 
213-328-0060 .................................................... B01492 

§Hamlin Inc., Lake Mitis, WI 53551, 414-648-3000 ....................... S·1493 
Hasco Components International Co., Sellrose Village. NY 11001, 516-328-9282 

................................................................. B·1494 
Hold-Heel Products Corp •• Chicago, IL 60640, 312-728-4454;312-728-4455 

.............................. , ................................... 801501 
§IDEC Corporation, Sunnyvale, CA 94089-2211, 408-747-0550 .•..•. S.1502-1503 

International Rectifier Corp., EI Segundo, CA 90245, 213-772-2000 ••.••. S.1507 
§ ITT Components, ITT Corporation, trvine, CA 92718, 714-727-3001 

.................................................. S·1508-1510,1512-1515 
§t Leach Corporation. Suena Pk., CA 90622-5032, 714-739-0770 ..••• S.1527-1528 
§t Line Electric Products. Hartford, CT 06141,203-659-3573;1-800-331-1137 

................................................................. S·1537 
Master Etectronic Controls. Los Angeles, CA 90025, 213-452-1336 •• B.1541-1543 

§ Midtex Relays. Inc., EI Paso, TX 79906, 915-772-1061;1-800-MIDTEXl •.. S'1546 
§ MSD, Inc., Magnecrafl, Darlington, SC 29532, 803,393-5421 •• a.1551-1552,1554 
§ NEC ElectroniCS, Inc .• Mountain View, CA 94039, 415-960-6000 . 

....................................................... S·1558,156O,1564 
Omega Engineering, Stamford, CT 06907,800-826-6342 •• ;............ S'1760 

§t POtter & Srumfietd, A Siemens Co., Princeton, IN 4767Hl001, 812-386-1000 . 
................................................................. 801565 

§ Stancor, White-Rodgers, Logansport, IN 46947, 219-722-2244 ••••• S.1584-1587 
§Strulhers-Dunn, Inc. and Hi-G Co., Inc., Pitman, NJ 08071-0901, 609-589-7500 

.................................................................. S·1589 
§t Teledyne Relays, Teledyne, Inc., Hawthorne, CA 90250, 213-777-0077 

..................... ..................................... .• 801609-1612 

Triridge Corp., Pittsburgh, PA 15231, 412-899-2288;800-537-3529....... B.1613 
§Action Instruments. San Diego. CA 92123 ........... " ................... 619-279-5726 
§ Allen- Bradley Co" Div. of Industrial Control Grp,. Milwaukee, WI ~3201 ..... , ....... , , .. 

414-382-2000 
§ Allied Controls Incorporated, Waterbury. CT 06705-3827 ........... ,.,.. 203-757-4200 
§ Amerace Corporation. Hackettstown. NJ 07840 , •. , ... ,.,................ 201-852-1122 
§ American Control Products, Div. of Precision Timer Co., Inc., Westbrook, CT 06498 

.,,, ... ,, ................ ,, ......... , ....... ,, .. , ..... ,,, ........ , ..... 203-399-6253 
§ Antex Electronics Corp.. Gardena, CA 90248 . , ............ , . , , ..... , . , .. 213-532-3092 
§ Augat Alcoswitch. Augat Inc .• N. Andover. MA 01845 ............... ,.... 506-685-4371 

Babcock, Inc,. Orange. CA 92667 ...... " ...... " ........... " ......... , 714-633-3700 
§Brentek International, Inc., Hallam, PA 17406 ............................ 717-755-8000 
§ Buchanan. Amerace Corporation, Livingston, NJ 07039 ,.,', ....... ,.... 201-992-5400 

Cardinal Control Co .• Kensington. CT '06037 .................... ,........ 203-828-6379 
Chauvin ArnoUl'. Chauvin Arnoux-France. Dover. NH 03820 ....... "... 603-749-6434 

§Cornel~DubiUer Elctms. (Corporate Headquarters). Wayne. NJ 07470 ... 201-694-8600 
§ DiverSified Electronics, Inc., Evansville, IN 47706-1140 .................. 812-426-2806 

Douglas Randall Pawcatuck, CT 06379 ...... , ............ , .. , ...... ,.. 203-599-2075 
§Durakool.lnc .• American Electronic Components, Elkhart IN 46514 219-264-1116 
§Eagle Signal Controls:A Mark IV Inds. Co. Austin. TX 78753 ......... ,., 512-837-8300 

§t Eaton Corp.!Cutler-Hammer Prods, Aerospace & Commercial Controls Div .• Milwaukee • 
WI 53216 .. " ........ , ......................... , .... , .... , .. , 414-449-7487 

§ Electric Switches, Inc.. Los Angeles. CA 90039 .,................ 213-660-1310 
§ Electromatic Controls Corp" Hoffman Estates, IL 60195-2010 .. 708-882-5757 

Elmwood Sensors, Pawtucket, RI 02861 ...................... 401-727-1300 
§ Erni Components, Richmond, VA 23236 ...... 804-794-6367 
§ Furnas Elec,. Batavia, IL 60510 ........................... 708-879-6000 
§Global Components & Controls. Eatontown. NJ 07724.. 201-389-1470 

GTE SUPPLY. GTE SUPPLY. DFW Airport, TX 75261 800-433-4837 
§ Guardian Elec. Mig. Co .• Koike Electric, Woodstock, IL 60098 ........... 815-337-0050 
§ Gunther. W .• GmbH. D 8500 Nurnberg 82. GERMANY (0)911/65521 or 65520 
§ Inmark Corp., Norwalk, CT 06854 ................... 203-866-8474 
§Interconnect Devices. Inc .• Kansas City. KS 66106 . 913-342-5544 

International M;croelectronics. Arlington. TX 76003 817-561-2244 
§ ISKRA Electronics. Inc .• Plainview. NY 11803 .. ,.... . . . . . . . . . . . . . . . . . . 516-349-0222 

Jaico Products, Jaidinger MIg, Co,. Inc,. Chicago. Il 60622 312-421-1090 
§ Magnecralt Electric Co,. Northbrook. IL 60062-5376 . . . . 708-564-8800 

Mallory Controls. Emerson Electric. Indianapolis, IN 46214 317-328-4010 
Mouser Electronics. Mansfield, TX 76063 .. 800-346-6873 
NTE Electronics, Inc .• Bloomfield, NJ 07003 ..... , ...... , . 201-748-5089 

§ Ohmite Manufacturing Co .• Skokie, IL 60076 .................. 708-675-2600 
§ Omron ElectroniCS, Inc .• Control Components Division, Schaumburg, IL 60173 

.. ,., ..... ,.,', ....... " .. , .. , .. ,.,', ....... " ..... ,...... 708-843-7900 
Opto 22, Huntington Bch, CA 92649 ......... , ,. ., ......... " .. ,.,.,... 714-891-5861 

§Original Electric Mfg, Co .• Inc .• Middlesex. NJ 08846 .... ". ,.,., .. , .... , 201-271-5770 
§Pass & Seymour/Legrand, Pass & Seymour/Inc., Syracuse. NY 13221 

315-468-6211 
§Philips ECG. North American Philips Co., Williamsport, PA 17701 '717-323-4691 
§Phoenix Contact Inc" Harrisburg, PA 17111 ............................ 717-944-1300 

Relay Service Co .• Chicago. IL 60651 .......... ,................ 312-252-2700 
tRelay Specialties. Oakland. NJ 07436 .... , ........ ,.. 201-337-1000 

Rodale Technical Sales Inc. Islip. NY 11751 """'.' ." 516-277-5454 
§Schrack North America Corp., Ronkonkoma, NY 11779-7209 .... 516-737-0099 

Shokai Far East Ltd .• Peek.skill, NY 10566 ...... , 914-736-3500 
tSolid State Electronics Corp .• Northridge. CA 91324, .. ,.".. 818-993-8257 

SpeCtron Glass & Electronics. Inc .• Hauppauge. NY 11788 ...... 516-582-5600 
§ Spemco SWitches. St Clair Shores, MI 48080 , 800-482-2828 
§ Square D Co,. Palatine. IL 60067 ,. ' , .. ' .. , . . . . . 708-397-2600 

Stetron International. Inc., Buffalo. NY 14203 .,. 716-854-3443 
§Swiiches Unlimited Inc .• Woodside. NY 11377 . 718-478-5000;800"221-0487 

Tane Alarm Products. Floral Park, NY 11001 ....... ,............. 516-328-3351 
§T-Bar Data Switch Corp., Shelton. CT 06464 . ., .... , ....... , ... 203-926-1801 
§Time Mark Corp .• Tulsa, OK 74116 ...................................... 918-438-1220 
§ TURCK Inc .. Minneapolis. MN 55441-2656 , ... , . , ....... 612-553-9224;1-800-328-0580; 

1-80Q-544-PROX 
United Technologies Control Systems, Logansport, IN 47401 ........... 219-747-6142 
Vanguard Relay Corp .• Warwick, RI 02886 ....... , .. ,................... 401-732-0700 

Relays, High Voltage (SOO Volts & Over)-4500 
§ American Relays. Inc., Santa Fe Springs, CA 90670, 213-944-0447 •. S.1404-1408 

Aromat Corp., Matsushita Etectricat Works Ltd., New Providence, NJ 07974, 
908-464-3550 ............. :................................. S·1417,1420 

§ C:P. Clare Corp., Chicago. tL 60645, 312-262-7700 . • • • • . • .. . • . . • • • • • • •• B.143O 
t Computer Componenta. Inc., Pelham, NY 10803, 914-739-1611 ••...••.. 801399 

Colo Wabash, Kearney National Corporation, Providence, RI 02907, 401-943-2686 
............................................ ,.......... S·1441-1443,1445 

§Crydom Company, Lakewood, CA'90711-3699. 213-865-3536 .......... S.1450 
Douglas Randall, PawcatUCk, CT 06379, 203-599-2075 ••••.•..•.•. .•••. S·1461 
Fifth Dimension, tnc., Trenton. NJ 08639, 609-393-8350 .••.•..•••.••..• S·1469 
Gruner, Advanced Components Industries. Inc., Torrance, CA 90501, 

213-328-0060 .................................................... S·1492 
Hamlin Inc., Lake Mills. WI 53551, 414-648-3000 • • . • • • • • • • . • • • • • • • . • • •. S.1493 
Hasco Components International Co., Bellrose Village, NY 11001, 516-328-9292 

................................................................. S·1494 
International Rectifier Corp., EI Segundo, CA 90245,213-772-2000 .••.•. S·1507 

t Jennings, San Jose, CA 95122-2696, 408-292-4025 .•..•..••.••••• S.1517-1518 
t Kllovac Corp., Santa Sarbara, CA 93140-4422, 805-694-4560;800-253-4650 

...... :..................................................... B·152O-1525 
§ MSD. Inc., Magnecrafl, Darlington, se 29532, 803-393-5421 •.••••.••••• S·1551 

NEC ElectroniCS, Inc., Mountain View, CA 94039,415-950-&000 ••.• S.1559-1564 
§ Potter & Srumfield, A Siemens Co., Princeton, IN 47871-0001, 812-386-1000 

................................................................. 801565 
t Ross Engineering Corp., Campbell, CA 95008, 408-377-4621 •••••• B·1567-1569 
§ Silicon Power Cube Corp., Long Beach, CA 90805, 213-634-9390 ••••••• S.1582 
§Struthers-Dunn, Inc. and Hi-G Co., Inc., Pitman. NJ 08071-0901,.609-589-7500 

................................................................. S·1589 

§-Product sold through distdbutors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY Relays, . Mercury-Wetted Contacts-4500 
--,------_. 

Triridge Corp .. Pittsburgh, PA 15231, 412-899-2288;000-537-3529 ....... 8.1613 
§ Allen- Bradley Co., Div. of Industrial Control Grp., MilwaLlJ{ee, WI fj3201 

41t,-38~~·-2000 

Allied Controls r:.lcDrporated, Wa.terb~HY Cl" On:/{)[)·3B2! . ;20?--1:'7-4200 

DurakooL Inc., 1\l1lcrican Electronic Con Ipcnen1f.., [ikh;;.~n, if"'! 4f.Cl 1.~ ;"J~ 9- ~?G4-- i i ~:5 
§t Eaton Corp./ Cutter-Hammer Prods, .Aerospace & Cornmt';rci;:;.1 r;or"ltroj~ Div, M!!w(:lukee) 

Wi 53216 414~,:1.'i9-74e7 

Electroswitch, Unit of Electro Switch Corp_, \J\leymouth, MA 02,88. 617-3~ib-b200 

Globtek, Inc., N. Bergen. NJ 07047 . .....01-86 i -0246 
§ Gerdos A F1int Industries Comoany, Regers, AR 7?756 SJ1-f-)~~6-5000 

§t Gunther, W., GmbH, 0 8S00 Numberg 82, '.:iER~'vl.;~~)' {:)r;~ 1 IC·SS?l ,,; {;~.E20 
§t Interconnect Dev:ces.lnc., Kansas Ci1v, !<s. 6n'!OC ~~·i:::-'..I·~?-S544 

§Magnecraf1 Electric Co., Nurthbrook, It b0002··5016. -:·nl1-:J[:4-ElC.OO 
Master ElectronL~ COlltrol:~" t .. os ('.ngeiss, c,~, 90t,2'5 . ?"!:J-~1:~~:~·1:~,3f!. 

§ Omron Electronics, Inc., ContlOl Components Div;sif}1l SOi!G!umburg, Il. ri01 /.:""5 

§ Relay Spedames, Ookland, ·N • .! 074::36 . 
Rodale Technical Sales Inc .. Islip. NY 11751 

~ Square D Co., Palatine. Il (-)0067 . 
Slandex Electronics, Standex 1nternE/llonal, Cincinnati, OH 45'200 

Relays, Hybrid-4500 

"l08- oi~:i- "i'~OO 

(.'C·l-:n7 TljOO 
516-2Tl-5454 
"/,,)8-397-2600 
() i: . .Hl/ I·Ti·// 

§ Aromat Corp_. Metsushita E!l(;'ciricai Won::'), Ltd_" New Pwv"icle,n,ce, N,~ -1"l9"1'4, 
908-464-3550 .. ... .......... " . .. .. .. . . .. . ... . . .. . 101" 1422 

§C.P. Clare Corp., Chio"go, IL601i45, 3';2-262-7700 ..... 1,·1</:)0 
§tGeoicom Corp., Waynesboro, \fiJ, 2:2980, }(l3~94-g ·1 ... t7; _. U:"1tJ"t2·--;:f-I-S, -14D:!· ·1433 

§ IDEC Corporation, Surmyv.le, C." 9411119-221'1, 4GH-747-Q550 ..... i3-1Sil2-1503 
§t leach Corporation, Buella Pk., CA 90622-5032, 714-739-0771) . ... 8"1527' 
t Logitek, Inc., Ronkonkoma, NV 11779, 5"l5-467··420(l ~~~, H53~-1e-;.iO 

Master F.:!ectmnic Contn,,:',h.i J Los t\nge~€~, CA. 90!Q:25. 213···~~:·;2 -1~:]0 _ g'""IS-!.l2 
Matrbt: Systems Corp., Calabasas, GA. 91302, 8"id-222-23{n _ . Bt>1~5 

§ MSO, inc_, Magnecf03lft, Darlington, £Ie 29532: .a03-3S:)·.fj4-2-j r~"1'fj.51 

§ Potter &. Br&4mfiekt, J\ ~je~'I~ns Pf~n('"':;torl, !!i\'1 t~76~' ~ {Iil':)·!, :(,~ ·'~>~:\fi,S···!OfJO 

;;10 15.05 
§ smcon Power Cube Corp" fSt?a,;n, CA ~('~'IJ{!E, ~~ ~,1"6;:M ·"~')~l~; ~ 8"",!:":;6'::: 

§t Siruthet~:A};Jnu, inc. ~md HH'3 I'i~r.-., 'r";j!rr.."r:, ;,mq)"y'~ ·,)0,0·]. 1Ij('H··;~M~-7;::;lJ!3 

·~:t Tell!:~dy!1e Hel?y!:;, ";~!eu!!n,'<::, .. ahlwih~.1~w;:, .;:) . .LJ :'::".!:-:,~i; '" , 
An(ex E[ectror~~cs G~1ri:." .. O'-;Ui.J8n<l. \.;.; :....{.I~~~~: 

t Babcock, Inc .. Orange. CA 92667 
Canyon Elctrns., Phoeni)(, A2 8502 'j 
Cardinal Control Co., Kensington, CT G5037 
Control Eng'g .. Inc .. West Springfield" MA 0'1089 

:t:;..-H38!9 

·,·14-633·'3700 
6()2-944A421 
2D3·-8r2S-6379 
4·1:'-?S1-1:.J30 

Coto Wabash, Kearney Netlona! Corpontk,n, p((jv~d8nr:t--;-, Fit n~.?~~c'l 40-!·-943-2686 
tDARE Electronics, Inc., Tmy, OH .:15:173. 513·-335-0031 

Doug/as Randall, Pawr;aiud(, cr 063:tS-J .l.03-5(·m-2075 
§ Eagle Signal Controls:A t'l1arj, IV In·:J::;. ('0., J\ustlrl or)!: 7C?5:3 '.1'1 :-~-g3·?-8;30(l 

§1" Eaton Gorp..lCutler-H3mmer Prod:::., P\erosp.:)(:(~ /It C!:mm8Jcif-Ji C-f.':lirnJ.f, Dill., MilwaUKee. 

WI 53216 l! 1··;·-;-49· f"487 
Electronic Specialty Corp" '/a(l(;OLrJB!, INh 98GA5 .. 

§ Ern! Components, Richmond, 'v'A 2:32:30 
t Film Microelectronics Inc., Peabody, Ml\ () l' 960 ... , 

;~r~·7·-5 /4 -b000 
Ei04--(94-336:' 
GU8··3..'J2-99-j 3 
GOI··:-J38~5{)OO § Gordos, A Flint Industries Cornp€.ny, Rogers, }\R 727::)6 . 

§t Clun1her, W .. GmbH, D 3SUO Nurnberg 8:·:. n[+lM/\~,~'i 
§ Ma.gnecraft Electric Cu, f\lorthbrool<. ~~_ 6{)06,'2-~~376 

~D}'l.-I·: 1/f,.'1S?·1 {lr A5520 
;'ua·::,C4-3800 

§ Midtex Relays, inc., E! Paso,lX 7f.'906 . 91 ::;·-7"72-1 ,~t3-f; 1 ·gC"Hv!~DTE;( 1 

Relay SerV!CB Cf)., Chica~10', lL 6(."iSS·1 
§ Slluare D Co., Palat!ne, lL 60067 . 
§ T-Bar Data Swi!ch Corp,. She/to,l. CT OB4t)i,i . 

:; 1 ~~-~J:~ ;:'·100 
;'f)3-::-87-2600 
;»3-921':- -! 801 ! 

i Teledyne Micro8!octronic'5, Los !:\il~J61es. C,~iI, 90066 . '2"!3-E.2'~ ~:;"'~2~~;Z~·!3·-8(O-9B3·j 

United Technologies. Controi Sysiems, Lcq·1.nsport Ii's 41'40·1 '::1R--747-6~,4? 

Vanguard Relav Corp. \,-'I!arwick. Rl [12880 /l-G·1·-7~j2-07~JO 

Relays, ~mpulse - See Re~ays, Bteppipg ,;Vo!. S} 

Relays, j/O Modules·- See Modules, I/O Relay", (Vo!.":, 

Relays, Latching-450ij 
§ Allied Controls Incorporated, Walerblll'lf, CT 06705<1821, 2!l3-7;;7-42~O 

§ American Relays, Inc., Santa Fe Springs, CA 906:10, 21~1-94d,·U4tH' 
..... ......... . ......... ___ . _ _ _ _ _ _ _ 13"404-1405,1407-1408 

§ Americo" Zettler, Ali." 11'''10, CI1 9:!65G. 114-~3F;OOO _ .. . . ... ... 5.141\1·"141~ 

§ Aroma! Corp., Matsushita Electrical Works Ltll., Ne", Prov'6.enca, NJ 07974, 
908-464-3550 ................. _........ 8'1415,141'/,1419-1421,1425-'1427 

§ ITT Components, ITT COfI'",ation, Irvin", CA 92118, 714-727-3001 .. ao1509-1514 
t Jennings, San Jose, CA 95122 .. 2696, 408-292-4025 ."............. 1301518-1519 

§t leach CorpOI.tioll, Buena Pk., CA 901122-5032, 714-739-0770 
.. _ ..... ,. _ ..... _ ...... _.. .... . S""157.7··1520,1G30-i53i 

§t Line Eiectric Pvaduc:ts. H.C!rUord, C1' Dr5141 , ~~{!i.,}~i359-35J3;1-800-33 t-113!, 

Master Electronic C("mtrot~, il,.o~ Ang~ie~\ CA 9002!), 213··452-·13311. .. 
M~tfiJ( Syst~ms Corp., CG'l18basas, CA 91302, 8:18:-222-2:)01 

Bo:537 
:B~'~5~2 

8$1545 
§tIilidte. Rel.y •.. I"r.., EI Po,,, .. TX 7990;;, S15-772 .. 10S·1:1·801)·OJIt01E)(1 

§ MSD, :nc._ M::lJ9r'leCra~t, [):;~rlingtcr:, Sf(': 29I.:;:·Y;, 8~l!:1-1::;~··f-"4~i 
NEe Electronics, Inc., MOUr"iI.i'l:ijri \(~f.;W, elL U40:{!:j\ 4·15~;~~n .. I}UOfl' 

B""-i54L5,i549 
~il"l' l"ih1 ,1~:,fi 

f,t- f'l(1~m' ,'?, 187um~ie'rj .. f)" ~.si~:;lfle'''s er) .. 1F;':~"f':-~~j;'.'Jn,. ~\\1 c)70:1-n::)C-~ r'11-:if.,./)-10.r.;n 
__ • __ • td'l"lliS55 

t !Ross E.1n~1~f~e-efin9 Corp_. r.a~~"l)pbe~[_ CA. ~f:fi(Ji_~, L\U'j<.177-·.-:!15,21 13"-1567- ··!!SS9 
§ Schr3ck ~onh ft.merica CQf:J_, i'1I':';i'k·')nit,":"v~. N~! -1-\i79-7'-Or, S1G~?37-009Z' 

•• > •••• , •• , _... fl"'15-r1~H)"},2,1S76 

fi r· ~~,tj"ut!1o"s·-Ourm, Inc_ .and Hi C (;.0. fm~," P!tm~n., !\~,J ,'J~07·H)rjf)1., OOe-~fi,g-?500 

§-: -;t·~ic~r:;vnf[.' :~!.:j;!.y~;, 'f"."!H,j"!tt'~; :l!!"h .... ~·'I;Y·.'Jt~'1,t,"'·;I', «':.f. ~~t1"",\1\ ~t113··'r(7 nnT:C· 

(-.\l"'t6U9_1512 
·'·rlrid.ge- Gcrp., PiUshu!"f~h. ~!J\ ·~,'i:~:"·;, '02· 89f1··~?.'2lB;nH('l-·:=i.17-:j52~) :8~11S13 

§ Adl!)ll tllstlUiTlerl1.s, 8211 D1ewo, CA. D;:'~ I ~:J . 619·219-5/26 
AdvRnced Components Inas., inc:., Spitzrm.ge! ·,J~nbH, 1"nrrt-:1.flc{:' (/\ 90[:-,01 

213-:J,?,~,-OnGO·::\i 0-328-0060 
"tAl8rm Controls Corporation. DCf:r Pmk, NY" 11729 51f3-585-4220 
§ A110n- Bradley Co., Div oj IndLls.!nr:'.l CO<lirai ~-';'rp., MI~\OV<ill:<;'2S, V\'i 5:;20 i 

~ i\rnf)I·Ho:.: OXpOto.tion Hac~mt~::ti)\N~l,!\iJ O/,c.'<if) 

Amemce CfHp., ~:]a,'iti<11ukl Df,}., [h.1rkelt"~(;wn H,j r}7H40. 
t Bi1beod<., ~nc., ()13ngp, Ct\ g?6~7 

(~~h~.lulJin /\"rrIlJUX, C:·'".~uvif! !-\rIlC' .. )"·': f:y~.\ .. ![,~~, ~)C,lf:;!". N;:' 'y_~;'y,:::I' 

i- C,)P1PUto;· CDmpOflF'l'i2, me., ;-'2'ih":lm, :'1\1 .; UHU3 
,;ontrl'), F:l~~r2 .. Inc., 'iv<.]:.~\ Sprin~~jlf:!d. r·"l;'\ 0·;(:[19 

~$ C'-,rnelJ-DubHieJ EJr;I'rns :CClrGo;att:' H~:.'..;c:ql.'<1tii:~rs). i.J~!(!~Jpr.,. t-·~! ')l.1.?:~ 

'II ~-3P,2-2000 
:~01-,fJf.j:~~··ll ~2 

201-852-1i22 
714-633-3:rOO 
208-828-63:'9 
503-7 I.! ')-<')4;34 
9 ~ ':1-"188-·! ti11 

413-7'8-1-13:30 

20 i -~94-86QO 
!1 ~ tj-,'f?" ; -C,800 

§ Eagle Sigl'!<:l.l Conirols:A l'vlal-k ~V Ii Ids. Co, AUSfl'l, T;( /8753 S·j 2-83l-8300 
§t Eaton Corp./Cutler-Hammel Prods, A.erospace & Comm;_m;iai Controls Div., Milwaukee, 

WI 53216 414-449-7487 
§-'r Eiectrol. Hamlin, ~nc., Lake Mills, l,i/j S::jS61 
§t ElectroliHeml!n Inc., Hamlin, jnc .. La1<e Mias, WI ~)355 i 

E!ectros'Ni~ch, Unit of Electro ::-;wil\~l1 Cl);"P., 'v~IE)ymouth, 1\1if.. o;~ 1 !it;: 
§ Furna-::.~ Elec., Batavia Il GOfi I (j 

4 i 4-048··3000 
414-64S .. 3000 
6 -I 7- 335··0200 
708-B79-6000 

~;t 1~8ms Scnsor.3 Division, Oil! of HVIO ~r~c:u~;I:rif).'S lf~c., PI3inviii0 ':;T noOG? 1 : ~I~ 
203-677-131 i 

§t GI'1tm! Com!]onei1ts S( Controls, r::)t(ml'~w:·I, 1\1. ~ OT124 
G-i·F SUPPLY, GTE SUpptY, DFW ;\iiDOCt, T):' lb2f;1 

?C1-389-1470 
800,":'·2-4837 

§ iilmar!< Co,-p., NontJ8lk, CT 0Geb'~- 203-[~SG-e474 
,Iflieo Products, .Jaidinger Mig. Co .. Inc., C:hic3f:jo, li... Rmi;~~; 312--4~- 1-1 090 

t Ki!ovac Cmp .. Sania Barbara, (;A 93140·-t..l..t.:?2 805-()84-·'~·Sl·)():ROO··253-4650 

tib8rty Contm!s, Shorewood, 11_ :")0435 015-7.25-2241 
I} Ma~JnP'Graft Electric C:J., 1',.!orthnrQok ,il G0062-·.):;:"7f 70R··fiGtj.·-t{aoo 

·\·Ohm~te 1vhmllf;,';l(;'IL!ring 0;-., 8kol,;i8, II.. '.3(JC/:::; ; .. t)fH.)"?~~-2E.OO 
§ Ommn EIActronlcs, Inc. Control Compon8"lls. ni"!sk':m. ~}~hn.ur:lbllr9, Il 6[ 1 i':.) 

Eiectrk: M.ig. C0'., inc .. f;,.·ljddiesc;~, I\'U :l-:,eLi·~J 

Service (~o., I~;hicago, !L GO;-:·',.:;-i 
t Rei::!)! Speci<'lIUes, Oaklanci, t,;J .::':'456 . 
~ ~-;ag8 Laboratories. Inc., Nalic:\ r..':~f~ OF(-ii) 
l' Solid Staie Electronics Corp.. c., 8132(. 
§ Spemco Switches, SL Cl;jr Sl:or&S 

§ SqUi'"lre ~) Co., Pa!3.):-fi'e, j~_ 50(,1')-' 
§ SSAC Incorporated, BRidv,,'tnsvHie, NV 130.'27 

"!CI8-&4:~-780(j 

20·1 ~.'2:71-3TiO 
31 ~~ 25;:~ 2700 
201-337'-1000 
.~'08· 65:)-084-~ 

Standel:: Electronics. Stanrlex ~rtternation21, Cin~i~nati, 0;'; ~tS?C9 

800-482··2828 
70R-397-?50Q 
31 5··688-1300 
213-8/' ;-8777 

Sletu_m Intemationaf, Inc., Buffalo, N'( i4203 . 
o Switches Unlimited, Inc., Wo(;.dside, NY 1 i '377 . 
§ TBar Data Switch Corp., Shelton, CT Ofid84 . 
t Teledyne Microwave, Mountain View, CA 94043 
§ TURCK Inc., Minneapolis, MN 554.11-~!656 

\lome industries, inc., Chicago, IL 60631 

715-854··3443 
718 .. 478·5000;800-221 .. 0481 

203-9?6-1 80 i 
415-968-2211 

.. 612,553 .. 9224;1-800-328-0580; 
1 ··80()-54«1-PROX 

312-775-9440 

§ C.P. Clare Corp., Chicago, IL 60645, 312-262-7700 ... , ... _. _.......... 13-1430 Reiays, Mercury-WeUed Cor~tac;ts-450f.I 
§t Communications Instruments, Inc., Fairview, ~!C 28730, 704-628-1711 § American Relays, Inc., Santo Fe Springs, C,~ 90670, 213-944-U4'17 . _ B'1405-1408 

............. _ ............................. " .. ,. 13,,432-1433,1437-1438 HC,P, Clare Corp., Chicago, It 61.)645, 312-262-7700... .. 6'1430-1431 
§ Cornell-Dubilier Etc!rns. (IntI. Sis., Distbn. W.rehouse), i~ew Bedford, MA. 02744, t Computer Components, inc., Pelham, lilY 10803, 914 .. 138-1611 .. ... ... fjo1399 

MA 02741, 508-996-8561 ........... _...................... ........ 8-1439 Colo Wabash, Kearney NaUomli Corporation, Providence, RI 02907,401-943-2686 
Coto Wabash, Kearney National Corporalion. Providence, Pol 02907, 401-943-2686 ..•........•......... ...•......................•...•.. 0'1441-1442,1445 

... ..... ..... . . ... .............. ....... .. ...... . . . . .. . ....•.• ... .. 8.1441 Filth Dimension, Inc., Trenton, NJ 08638, 609-393-8360 ........... 8.1468-1469 
Crouzet Corporation, Carrollton, TX 76006-2503, 214-250-1647;1-80Cl-527-5311 § Hamlin Inc., lake Mills, WI 53551. 414-648-3000 ........................ B.1493 

.............................................. _... .•... .•...•..•.... B0 1446 Hasco Componenls International Co., Bel/rose Village, 1011111001,5'16·328-9292 
t Dow-Key Microwave Corporation, Ventur., CA 93003, 805 .. 650-0260 .... 8·1682 '" .......... . .... .... . ... .. .. .. .. . ....... ...... ..... .. .. .. . ..... 6·1494 

Eichhoff Electronics, Warwick, RI 02885,401-738-1440;800-678-1040 Leach Corporation, Bue ... Pk., ell 90622-5032, 714-739-0770 .......... 8 0 1527 
.... ... .... ........................ . .. .. . ... . .. ............ S.14fi4-1~ij5 M~s!", Electronic Cont"'I~, Los Angeles, CA 90025, 213-452-1336 .. 13·1541,1543 

t Electronic Specially Corp., Vancouver, WA 98665, 206-574-5000 . ...... 130 1467 Matrix Systems Corp., Calabasas, CA 91302, 818-222-2301 ..•..... '" .. 13·1545 
Filth Dimension, Inc., Trenton, NJ 08638, 609-393-8350 ..•. ,........... a.1468 § Midtex Relays, Inc., EI Paso, TX 79906, 915-772-1061 ;1-8oo-MIDTEXl ... 6.1548 

§t Genicom Corp., Waynesboro, VA 22900, 703-94!H471 .. 8'1012-1014,1482-1463 § MSD, inc., Magnecrafl, Darlinglon, SC 29532, 803-393-5421 ,...... 130 1551,1556 
Gruner, Advanced Components induslries, !nc., Torrance, C~, 90501, § NEe Electronics, Inc .. Mountain View, CA 94039, 415-960-5000......... 6,,562 

213-328-0060 ................ ".................................... 801492 § Potter & Brumfield. A Siemens Co., Princeton, iN 47671-0001, 812-366··1000 
§ Hamlin Inc., lake Mills, WI 53551, 414-648 .. 3000 ..................... . S-1493 I ............... "................................................ 13,,565 

Ha .•. c.~ ~~~.p~~~~~ .1~~~~~~~i~~~.I.~~:,. ~~~I~~. ::I~~~~: ~~ .'.~~~~'. ~~~.-~~~-!i;~;494 I §t St~~t.h.~'.'~~.~~~: ~~~'. ~~~. ~.i:~.~~:,. ~~~.: .~i~~~~,. ~.~ ~~~.7.'.~~~.':.~~~:~~::75~~'589 
§ IDEC Corporation, Sunnyvale, CIi. 94089-2211,408-747-0550 .. _... B"602-15~ Tmidge Corp., Pittsburgh, PA 15231, 412-899-2288;800-537-3529 ."... . 130 1513 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <p-Rentals #-Value Added Reseller B"'85 



Relays, Mercury-Wetted Contacts-4500 (Cont'd) PRODUCT INDEX & DIRECTORY 

t Babcock, Inc., Orange, CA 92667 ... " .......... """"""""".",,. 714-633-3700 
Comus International, Nutley, NJ 07110 """"""""" .... " ......... 201-667-6200 

§ Douglas Randal( Pawcatuck, CT 06379 ..... .......................... 203-59g..2075 
§ Durakoo~ Inc, American Electronic Cornpen.enls, Elkhart, IN 46514 ..... 21 g..264-1116 
§ EI & S, Prime Technology Inc., North Branford, CT 06471 ............... 203-461-5721 

§t Electrol, Hamlin, Inc., Lake Mills, WI 53551 .............................. 414-648-3000 
§tEIecIroIlHamlin Inc., Hamlin, Inc., Lake Mills, WI 53551 ........... " ..... 414-648-3000 

§ Gordos, A Flint Industries Company, Rogers, AR 72756 ................. 501-636-5000 
§Graphics Microsystems, Inc., Dailas, TX 75225 ........... 214-34(J..4584;80(J..527-1207 

§t Gunther, W., GmbH, D 8500 Nurnberg 62, GERMANY ......... (0)911/65521 or 65520 
§ Magnecraft Electric Co., Northbrook, Il6oo62-5376 .. . . . . . . . . . . . . . . . . ... 708-564-8800 
§ Relay Specialties, Oakland, NJ 07436 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 201-337-1000 

Spectron Glass & Electronics, Inc., Hauppauge, NY 11766 .............. 516-582-5600 

Relays, Meter-4500 
Laurel Electronics, Inc., Newport Beach, CA 92663, 714-646-6846 .. 0 0 1359.1361 
Master Electronic Controls, Los Angeles, CA 90025,213-452-1336 .••..• B'1541 

§ MSD, Inc., Magnecralt, Darlinglon, SC 29532, 803-393-5421 •...•.••.••• 8'1551 
§Struthers·Ounn, Inc. and Hi-G Co., Inc., Pitman, NJ 08071-0901, 809-589-7500 

.. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. ............................... 8 0 1589 
Texmate, Inc., Vista, CA 92083·8397, 619-598-9899.......... 0 0 1375,1318,2015 
Weschler Inslrumenls, Hughes Corp., Cleveland, Ot! 44136, 216·238·2550 

................... ..•.•.. ........................... ..... .. !Jo1396-1397 
A & D Elec.lnstrs, Glendale, NY 11385"....................... 718-275-6516 
Airpax Sensor Div" A North American Philips Co, Cheshire, CT 06410 .. 203-271 -6000 

§ARGA Controls, Pasadena, CA 91 105 .. " ....... "............. 213-682-3314 
§8eckman Industrial Corp., An Affiliale of Emerson EIec. Co, San Diego, CA 92123-1898 

............................................................... , . 61 g..495-32oo 
§ Beede Electrical Instrument Co, Inc., Penacook, NH 03303 . . . . . . . .. 603-753·6362 

Calex Mfg. Co., Inc., Pleasant Hill, CA 94523 ............. ,.... 51(J..932-3911 
Canyon Etclrns., Phoenix, AZ 85021 ................... 602·944-4421 
Coto Wabash, Kearney National Corporation, Providence, RI 02907 . 401-943-2686 
Crompton Modutec. Manchester, NH 03103 . . . . . . . . . . . .. 603-669·5 i 21 ;80(J..METER& 1 

§E.I.L Instruments, Inr:. 8rQrk~,!VID 21152 ... 3ai·Ti"~·48CO 

§Electro Industries, Div. E.I. Elctrns., Inc, Westbury, NY 11590..... .... 516-334-0870 
Gossen/Texmate, Vista, CA 92083-8397 ....... 61g..598·9899 

§t International Instruments, A Prime Technology Company, N. Branford, CT 06471 
............. , . . . . . . . . ....... , . . . . . . . . . 203-481·5721 

§ Jewell Electrical Instruments, Manchester. NH 03103 603-669-6400 
§ Larson Instrument, Orangeburg, NY 10962 .. . . . . . . 914-359-3800 
§LFE Instruments, Clinton, MA 0151 (J..3099 . ..... ..... 508-835·1000 
§ Martel Electronics, Salem, NH 03079 603-893-0886 
§ Newport Electronics, Santa Ana, CA 92704-4426 .. 714·54(J..4914;80(J..NEWPOffi 
§ Simpson Electric Co .. Elgin, Il 60120 .............. 708-697-2260 

Relays, Motor Start-4500 
§ Aromal Corp., Matsushija Electrical Works lid., New Providence, I\IJ 07974, 

900·464-3550 •..•.•..•.•.•.•......••....••.•....•........•.. 6'1420-1422 
Bosch, Robert, Co'p., Broadview, IL 00153,708-865·5200.............. 8'1429 

§ Comell·Dubiner Elclms. (Inll. SiS., Distlln. Warehouse), New Bedford, Mil.. 02744, 
MA 02741,508-991;-8561 .......................•.................. B.1439 

Colo Wabash, Kearney lIIalional Corporalion, Providence, IIi 02907, 401-943-2686 
................................................................ B·1441 

Crouzet Corporation, Carrollton, TX 75006-2503, 214-250-1547;1-800·527·5311 
............................ •....•••.•..•.•..•.....•.•.•.•..•.•. B·1446 

Douglas Randall, PawC!!luck, CT 06379, 203-599·2015 ..• , 8'1459-1460, 0 0 1133 
Fujllsu Componenl of America, Inc., Subsidiary of Fujitsu Microelectronics, Inc., 

San Jose, CA 95135, 408-922-9DOO .••..•.•..•.•...•....•...•. 601473,1477 
§ Gordos, A Flint Ind",,!,ies Company, Rogers, AR 72756, 501-536·0000 •. 8'141l1l 

Gruner, Advanced Components Industries, Inc., Torrance, CA 90501. 
213-328·0060 ........................ ,........................... S-1492 

Hasco Components International Co., aellrose Village, NY 11001, 516·328-9292 
.................... .. ... ... .............•................. 8 0 1494,1500 

international Reclifier Co'p., [I Segundo, eA 90245, 213-712-2000 .•.... 8.1507 
§ m Componenls, m Corporation, Irvine, CA 92718, 714-127-3001 ...•.. B'1515 
t Jennings, San Jose, CA 95122-2596, 408-292-4025 . . ... .•.••.•.•. ..•.. 8.1517 

§t Leach Corporalion, 8ue .... Pk., CA 90622-5032, 714·739"()770 
,............ ... .. ... .... ...... .... .......... .. ... ..... B0 1527·1529,1531 

§ Un .. Electric Products, Harllo,d, CT 06141,203-659-3573;'-800-331·1137 
................................................................. 8·1537 

Masler Electronic Cont,ols, Los Angeles, CIi!. 90025,213-452-1336 ...•.• 130 1541 
§ Midlex Relays, Inc., EI Paso, TX 79906, 915·712·1061;1-80Q·MIDTEXl 

.•..•...•.. .. .......•....•..... . ... ..... ........ .. .......... 8 0 1547.1548 
§ MSD, inc., l\'Iagnecraft, Darlington, SC 29532, 803-393-5421 ..•......•.• B'i5S1 
§ Potier & Brumfield, A Siemens Co., Princeton, IN 47671-1lO01, 812·386-1000 

................................................................. B'1565 
§ Struthers-Dunn, Inc. and Hi-G Co., Inc., Pitman, NJ 08071"()901, 009-589-7500 

................................................................. 9-1589 
§ Allen- Bradley Co, Div. of Industrial Control Grp, Milwaukee, WI 53201 

414·382-2000 
§ Attech Corp., Somerville, NJ 08876 ..................................... 908-707-6484 
§ Arrow Hart Components, Cooper Industries, CharlottesVille, VA 22906-9050 

................... .................. ... 804·974-5100 
§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845 .......... 508-685-4371 

Cardinal Control Co., KenSington, CT 06037 ........ 203·828-6379 
§Durakool.lnc., American Electronic Components, Elkhart. IN 46514 .. 219-264·1116 

Electronic Specialty Corp., Vancouver, WA 96665. ................. 208-574·5000 
Elmwood Sensors, Pawtucke~ RI 02861 .............. 401-727-1300 

§ Furnas Elec., Batavia, IL 60510 ....................... 708-879-6000 
§ Gunther, W, GmbH, D 8500 Nurnberg 82, GERMANY (0)911/65521 or 65520 
§ Klockner Moeller, Franklin, MA 02038 . . . . . . . . . . . . . . . 508-520·7080 
§ Megnecraft Electric Co., Northbrook, IL 60062-5376 . . . . . 708-564-8800 

Omega Engineering, Stamford, CT 06907 ............... BOCJ..826-6342 
§ Original Electric Mfg. Co., Inc., Middlesex, NJ 08846 . . . . . . . . . . .. 201·271-5770 
§Payne Engineering, Scott Depo~ WV 25560........... 304-757-7353 
§ Reliance Electric Co, Marketing Info Center, Cleveland, OH 44117 ...... 80(J..246-4501 

§ Square D Co, Palatine, IL 60067 .................... " ....... " . .. ... ... 708-397·2600 
Square D. Company, Control Products, Knightdale, NC 27545 . . . . . . . . . .. 919-266-3671 
Texas Instruments, Connector System, Attleboro, MA 02703 ............. 508-69g..5269; 

508-69g..3450 
Texas tnslrs., Matis. & Controls Grp., Attleboro, MA 02703 . . .. .. . .. . . . ... 508-699-3800 
United Technologies Control Systems, Logansport, IN 47401 ........... 21g..747-6142 
Vanguard Relay Corp., Warwick, RI 02886 .............................. 401-732-0700 

Relays, Opto-isolated-4500 
Aromal Corp., Matsushita Electrical Works Ltd., New Providence, NJ 07914, 

908464-3550 ............................................... 8'1423-1425 
Crouzel Corporation, Carrollton, TX 75006-2503, 214-250-1647;1-800-527-5311 

................................................................. 8'1446 
Douglas Randall, PawcatUCk, CT 05379,203-599·2075 .••. 8.1458-1400, 0'1133 

§ Grayhillinc., La Grange, IL 00525,708-354-1040 .•.••.•.••.•.•...•.•.• B'I489 
§t Leach Corporalion, 8uena Pk., CA 90622-5032, 714-739"()770 ..••. 8'1534-1535 

Sharp Electronics Corp., Microelectronics Grp., Camas, WA 98706, 206-834-2500 
................................................................. 801581 

Teledyne Relays, Teledyne, Inc., Hawthorne, CA 90250, 213-771"()077 
......................................... ,.................. 8 0 1004,1606 

§ Global Components & Controls, Eatontown, NJ 07724 ................. 201-389-1470 
Masler Electronic Controls, Los Angeles, CA 90025 ..................... 213-452-1336 

§Phoenix Contact Inc, Harrisburg, PA 17111 ............................ 717-944-1300 
§ SSAC Incorporated, Baldwinsville, NY 13027 . . . . . . . . . . . . . . . . . 316-638-1300 

Unadilla Antenna Mfg. Co., Andover, MA 01810 .... 508-475-7531 

Relays, Phase Sensing-4500 
Bosch, Robert, Corp., Broadview, IL 60153, 108-865-5200 .••. •.•••••••• B'1429 

§ Crouzel Corporation, C.rrollton, TX 75006-2503, 214-250-1647;1-800·527·5311 
........................... , ..................................... B'1446 

Douglas Randall, PawcatUCk, CT 06379, 203·599·2075 •.•... . . • . . • • • . .. 8'1461 
§t leach Corporation, Buena Pk., CII 90622-5032, 714-739-()770 ••..•..... B01531 
t l091!ek, Inc., Ronkonkoma, NY 11779, 516-467-4200 ........••. , 8 0 1538-1539 

Master Electronic Comrols, Los Angeles, CII 90025, 213-452·1336 .. B0 1541-1542 
§ Midlex Relays, Inc., EI Paso, TX 79906, 915-712-1061;1-8oo-MIDTEXl 

.•........•..•...•........•... , ..•... .... . •.•. .. . .. .. ...•.•. 8·1547-1548 
§ MSD, Inc., Magnee,af!, Darlington, SC 29532, 803-393-5421 •.••......•. 8 0 1551 

§t Scientific Technologies Inc., Con"ol Components Div., Hayward, CII 94544-7831, 
415-471-9717;800-221-7060 •..............•..... .•••.•...... 8.1578-1579 

Silicon Power Cube Corp., long Beach, CA 90805, 213-634·9390 ..•..•. B'1582 
§t Struthers·Ounn, Inc. and Hi·G Co., Inc., Pitman, NJ 08071-0901, 009-589·7500 

................................................................. 8 0 1589 
§ Allen- Bradley Co., Div. of Industrial Control Grp., Milwaukee, WI 53201 ............ . 

414-382-2000 
§ Attech Corp., Somerville, NJ 08876 908-707-8484 

§t Antex Electronics Corp., Gardena. CA 90248 213-532-3092 
§ ARGA Controls, Pasadena. CA 91105 . . . . 213-682-3314 
t Babcock. Inc., Orange, CA 92667 714-633·3700 

Cardinal Control Co., KenSington, CT 06037 203-828-6379 
Crompton Modutec, Manchester, NH 03103 603-669-5121;8oo-METERS·' 

t DARE Electronics, Inc., Troy, OH 45373 . 513-335-0031 
§ Diversified Electronics, Inc., Evansville, IN 47706-1140 812-426·2806 
§ Eaton Corp.fCutier-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 

WI 53216 414·449-7487 
§ Electromatic Controls Corp .. Hoffman Estates, Il60195-2010 . 
t Electronic Specialty Corp., Vancouver, WA 98665 . 
§ Furnas Elec., Batavia, IL 60510 .. 
§ Relay Specialties, Oakland. NJ 07436 . 

Square D. Company, Control Products, Knightdale, NC 27545 
§ SSAC Incorporated, Baldwinsville, NY 13027 
t Tempo Inslrument, Inc .. Commack, NY 11725 . 
§ Time Mark Corp., Tulsa, OK 74116 ..... 
l' Wilmar Electronics, Inc., Torrance. CA 90505 .. . .............. . 

Relays, Plug-in-4500 

708-862-5757 
206-574-5000 
708-879·6000 
201-337-1000 
91 g..266-3671 
315-638-1300 
518-864-3700 
918-438·1220 
213-326-6668 

Allied Conlrols Incorporaled,.Walerbury, CT 06705·3827,203-757-4200 
......... '" ...................................... ,. . ... .. .. 8·1400·1403 

§t Amperlte Co., Inc., Union City, NJ 07087,201-864-9503 •.....•.......•. 8 0 1414 
§ Aromat Corp., Malsushita Electrical Works LId., New Providence, NJ 07974, 

908-464-3550 •.•.....•....•......•......•.•...•..•...•. B0 1418,1420-1422 
§ 8osch, Robert, Corp., Broadview, Il60153, 708-865-5200 ..•.. ..•. . . ... 8 01429 
§ C.P. Clore Corp., Chicago, IL 00645, 312-262-7700 .. .. ... ..•.. ..•.•. ... 801430 

§t Communications Inslruments, Inc., Fairview, NC 26730, 704·628·1711 
.•... , ... ................. ..... . .. ...... ... ...•. .. . ... .. .... 8·1432-1438 

t Computer Components, Inc., Pelham, NY 10803, 914·738·1611 ..•...... 8 0 1399 
Cornell-Dubilier Elctrn •. (Inll. Sis., Dislbn. Warehouse), New 8edford, Mil.. 02744, 

MA 02741, 508-996-8561 •.•..•.•..•.•.•.•..•..........•. ,......... 8.1439 
§ CroY,at Corporalion, Carrollton, TX 75006-2503, 214-250-1647;1-800-527-5311 

......... ; ....................................................... 8 0 1446 
§ Deltrol Controls, Milwaukee, WI 53215, 414-671·6800 .•.•..•.....• 8'1456-1457 

§t Electronic Specialty Corp., Vancouver, WA 98685, 206-574-5000 ..•.... 8·1467 
Fujitsu Component of America, Inc., Subsidiary of Fujilsu Microelectronics, Inc., 

San Jose, CA 95135, 408·922·9000 •...•.•..••.....•.......... B'1479-1480 
§t Genicom Corp., Waynesboro, VA 22980, 703-949-1471 .• B01012-1014,1482-1483 

§ Grayhillinc., La Grange, Il60525, 708-354-1040 •..•.•.•.••.•...•.••.• 8'1489 
Gruner, Advanced Components Induslries, Inc., Torrance, CA 90501, 

213-328-0060 .................................................... 801492 
Hasco Components International Co., 8ellrose Village, NY 11001, 516-328-9292 

.••••.•..•••.....•........•.••.•....••...••...•••.•.•..•.....•... 8·1494 
§ IDEC Corporation, Sunnyvale, CA 94089-2211, 408-747"()550 •..•.. 8 0 1502-1503 

Instrumentation & Control Sy •. , IC5.1nc., Addison, IL 00101, 708-543-6200 
...................... ~ ........................................... 801505 

§ ITT Components, ITT Corporation, Irvine, CA 92718,714-727-3001 .. 8 0 1511,1515 
Leach Corporation, Buena Pk., CA 90622-5032, 714-739-0770 .•..• Bo I529,1531, 

1533 

§-Product sold through distributors t -Product meets MIL specs <f>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

§t Line Electric Products, Hartford, CT 06141,203-659-3573;1-800-331-1137 
....•.•.........•............•..........•..•..................... a·1537 

Master Electronic Controls, Los Angeles, CA 90025,213-452-1336 •. a01541-1543 
~ Midtex Relays, Inc., EI Paso, TX 79906, 91S-172-1061;1-800-MIOTEX1 ... ao1546 
§ MSO, Inc., Magnecrafl, Darlington, SC 29532, 803-393-5421 

........................ .......................... ao1551-1553,1555-1556 
§ Potter & Brumfield, A Siemens Co., Princeton, IN 47671-0001, 812-386-1000 

................................................................. a01565 
§ Schrack North America Corp., Ronkonkoma, NY 11779-7209, 516-737-0099 

· .. . .. . . . .. . . . .. ... . .. . ...... .. . ...... . .. .. .. . . . .. .. . . .... .. ao1571-1576 
Sharp Electronics Corp., Microelectronics G,p., Camas, WA 98706, 206-834-2500 

................................................................. a01581 
§ Stancor, While-Hodgers. Logansport, IN 46947, 219-722-2244 ..... B.1584-1587 

§t Struthe",-Ol.lnn, Inc. and Hi-G Co., Inc., Pitman, NJ 08071-0901, 609-589-7500 
............................................................ Bol589 

§ Action Instruments, San Diego, CA 92123 . 619-279-5726 
Advanced Components Inels., Inc., Spilznagel GmbH, Torrance, CA 90501 

213-328-0060;310-328-0060 
Allen- Bradley Co., Oiv. of Industrial Control Grp., Milwaukee, WI 53201 

414-382-2000 
Altech Corp., Somerville. NJ 08876 908-707-8484 

§ Amerace Corporation, HaCkettstown, NJ 07840 . 201-852~ 1122 
§ American Control Products, Div. of Precision Timer Co .. Inc .. Westbrook, CT 06498 

203-399-6253 
§ American Zettier, Aliso Viejo, CA 92656 . 714-831-5000 
§Antex Electronics Corp., Gardena CA 90248 213-532-3092 
t Babcock, Inc., Orange, CA 92667 714-633-3700 
§Brentek International, Inc .. Hallam, PA 17406.. 717-755-8000 

Cardinal Control Co .. Kensington, CT 06037 203-828-6379 
Chauvin Arnoux, Chauvin Arnoux-France, DOller, NH 03820 603-749-6434 

§Cornell·Dubilier Elclrns. (Corporate Headquarters), Wayne. NJ 07470 201-694-8600 
§Oiversified EleGtronics, Inc., Evcmsvllle,lN 47706-1140. 812-426-2806 

Douglas Flandall, Pawcatuck, CT 06379 203-599-2075 
5 Eagle: Signa! C0ntrr:!s:A Mark I" tlldt'i. Co, At!stin, TX 78753 512-837-8300 
§ Eaton Gorp,' Cutler-Hammer Prods, Aerospace & CommercIal Controls Div., Milwaukee, 

WI 53216 414-449-7487 
MElectrol. Hamlin. Inc .. Lake Mills, WI 53551 414-648-3000 

§Globa! Components & Controls, E::ltontown NJ 07724. 201-389-1470 
Globtek, Inc., N. Belgen, NJ 0/047 . ~OH;61-0246 

§Gordos. A Flint Industries Company. Rogers, AR 72756 . 501-636-5000 
GTE SUPPLY, GTE SUPPLY. DFW Airport, TX 75261 . 800-433-4837 

§ Guardian Elec. Mfg. Co .. Koike Electric, Woodstock, IL 60098 815-337-0050 
§Gunther. W., GmbH, 0 8500 Nurnberg 82. GERMANY (0)9t 1165521 or 65520 

ISL Products Int'!. Ltd., Syosset, NY 11791-6093 516-937-3475 
Jaico ProduGts, Jaidinger Mfg. Co .. Inc., Chicago, IL 60622 312-421-1090 
Liberty Controls, Shorewood, IL 60435 815-725-2241 

§ Magnecraft Electric Co., Northbrook, IL 60062-5376 . 708-564-8800 
NTE Electronics, Inc., Bloomfield, NJ 07003 . 201-748-5089 

t Ohmite Manulacturing Co .. Skokie, IL 60076 708-675-2600 
§ Orman Electronics. Inc., Control Components Division, Schaumburg,. IL 60173 

708-843-7900 
Opto 22, Huntinglon Sch., CA 92649 714-891-5861 

§ Original Electric Mfg. Co .. Inc., Middlesex, NJ 08846 . 201-271-5770 
§ Phoenix Contact Inc., Harrisburg. PA 17111 717-944-1300 

Relay Service Co .. Chicago, IL 60651 312-252-2700 
Shokai Far East Ltd., Peekskill, NY 10566 . 914-736-3500 

t Solid Slate Electronics Corp., Northridge, CA 91324 . 818-993-8257 
§ Spernco Switches, SI. Clair Shores, MI 48080 . 800-482-2828 
§ Square D Co., Palatine, IL 60067 . 708-397-2600 

Square D. Company, Control PrOducts, Knightdale, NC 27545 919-266-3671 
§tSwitches Unlimited, Inc., Woodside, NY 11377 .. 7'18-478-5000:800-221-0487 

§ Tapeswitch Corp. ot America Farmingdale, NY 1 '1735 516-694-6312 
Uniled Tecllnologies Control Systems. Logansport. IN 47401 219-747-6142 

§ Vanguard Relay Corp., Warwick, RI 02886 401-'732-0700 

Relays, Power-4500 
§ American Zeitler, Aliso Viejo, CA 92656,714-831-5000 ............ Bo1410-1413 
§ Aromat Corp., Matsushita Electrical Works Ltd., New Providence, NJ 07974, 

908-484-3550 ................................. Bo1415-1417,1419-1422,1427 
§ Bosch, Robert, Corp., Broadview, IL 60153, 708-865-5200 ....•. .. ...... Bo1429 

Cable'lorm Inc., Troy, VA 22974, 804-589-8224 ..•........•............ 001840 
§ C.P. Clare Corp., Chicago, IL 60645, 312-262-7700..... . ..... So143O-1431 

§t Communications Instruments, Inc., Fairview, !IIC 28'730, 704-628-1711 
· . .. .. .. . . . .. .. .. .. .. . . .. .. .. . . .. .. .. .. . .. .. .. . . .. .. .. . . . ... Bo1432-1438 

§ Cornell-Dubilier Etc!rns. (lnll. Sis., Di.1bn. Warehouse), New Sedford, MA.02744, 
MA 02741, 508-996-8561 ........................................... B'1439 

Coto Wabash, Kearney National Corporation, Providence, RI 02907, 401-943-2686 
•..............•....... ,. , .•.......•..•.... , ..•...•....•.• , .•. , .. Bo1441 

§ Crydom Company, Lakewood,CA 90711-3699, 213-865-3536 ..... Bo1450,1452 
§ Oellrol Controls, Milwaukee, WI 53215, 414-671-6800 .•.•....•.... a o 1456-1457 

Douglas Randall, Pawcatuck, CT' 06379, 203-599-2075 •..•.•.•..•. a01458-1461 
t Dow-Key Microwave Corporation, Ventura, CA 93003, 805-650-0260 .... ao1682 

Eichhoff Etectronics, Warwick, RI 02886, 401-738-1440;800-678-1040 
· ., . .....•.. .. ..••.. .• . ... . .•.. . ..•. ... •... .•.•.•... A01614, B·1464-1465 

Fujitsu Component of America, Inc., Subsidiary of Fujitsu Microelectronics, inc., 
San Jose, CA 95135, 408-922-9000 .•...••... ,................ a o1478-1480 

§t Genicom Corp., Waynesboro, VA 22980, 703-949-1471 .. S01012-1014,1482-1485 
§ Globtek, Inc., N. Bergen, NJ P7047, 201-861-0246 .••....•.•...••.•.••• C.1386 
§ Gordos, A Flinllndustries Company, Rogers, AR 72756, 501-636-5000 .. a01487 
§ Grayhitllnc., La Grange, IL 60525, 708-354-1040 .•.•......•.•....•.... 801489 

Gruner, Advanced Components Industries, Inc., Torrance, CA 90501, 
213·328-0060 ....................................... ,............ So1492 

§ Hamlin Inc., Lake Mills, WI 53551, 414-648-3000 ....•..... ..•..•......•. a·1493 
Hasco Components International Co., Bellrose Village, NY 11001, 516-328-9292 

............................. ,.................... a 0 1494-1495,1498-15OO 
§ 10EC Corporation, Sunnyvale, CA 94089-2211,408-747-0550 ..•.•. ao1502-1503 

Relays, Printed Circuit Mounting-4500 

International Recmier Corp., EI Segundo, CA 90245, 213-772-2000 ..•... Bol507 
§ ITT Components, ITT Corporation, Irvine, CA 92718, 714-727-3001 •. B01511,1515 
t Jennings, San Jose, CA 95122-2696, 408-292-4025 •..• ... .••.•..•.•. .. Bo1517 
t Kilovae Corp., Santa aarbara, CA 93140-4422, 805-684-4560;800-253-4650 

............................................................ Bo 1520-1525 
§1 Leach Corporation, Buena Pk., CA 90622-5032, 714-739-0770 

.................................................. So1527,153()-1531,1535 
§ Line Electric Products, Harttord, CT 06141,203-659-3573;1-800-331-1137 

................................................................. B·1537 
Marway Prods. Inc., Santa Ana, CA 92703, 714-973-1800 .. .. ...•...... 002212 
Master Electronic Controls, Los Angeles, CA 90025, 213-452-1336. Bo1541-1543 

§Midtex Relays, Inc., EI Paso, TX 79906, 915-772-1061;1-800-MIOTEX1 
.. .. ..... .. . ... .. . .. . ... . ... .. ... ... .. ...... . ... . ... . . . . .. .. B·1546-1549 

§ MSO, Inc., Magnecralt, Darlington, SC 29532, 803-393-5421 .. Bo I551,1554,1556 
§ NEC Electronics, Inc., Mountain View, CA 94039,415-960-6000 

.....•................................................. S'1560-1562,1564 
§ Potter & Brumfield, A Siemens Co., Princeton, IN 47671-0001. 812-386 .. 1000 

................................................................. S01565 
t Ross Engineering Corp., Campbell, CA 95008, 408-377-4621 ...... 6'1567-1569 
§ Schrack North America Corp., Ronkonkoma, NY 11779-7209, 516-737-0099 

................................................. ........ a·1571-1576 
Scientific Technologies Inc., Control Components Div., Hayward, CA 94544-7831, 

415-471-9717;800-221-7060 ....................................... a01578 
§ Silicon Power Cube Corp., Long aeach, CA 90805, 213-634-9390 ....... 8.1582 
§ Stancor, White-Rodgers, Logansport, IN 46947, 219-722-2244 ..... Bo1584-1587 

§t Struthers-Dunn, Inc. and Hi-G Co., Inc., Pitman, NJ 08071-0901, 609-589-7500 
........................................ , ....................... B·1589 

Teledyne Relays, Teledyne, Inc., Hawthorne, CA 90250, 213-777-0077 
... .. .. . .. . ... ... . . ....... ... ... ... .. . .......... ....... B·1605,1607-1608 

Advanced Components Inds., Inc., Spitznagel GmbH, Torrance, CA 9050 I 
213-328-0060:310-328-0060 

§ Allen- Bradley Co., Dlv. of Industrial Control Grp., Milwaukee, WI 53201 
414-382-2000 

Allied Controls Incorporated, Waterbury. CT 06705-3827. 203-757-4200 
§ Altech Cmp., Somerville, NJ 08876 gOt} 707· 84:"j.tJ 
§ American Control Products, Div. of Precision Timer Co., Inc. Westbrook, CT 06498 

203-399-6253 
§t Antex Electronics Corp .. Gardena, CA 90243 . 218-:'32-:-3092 

§ Augat Alcoswitch. Auqat Inc .. N. Andover. MA 01845 . 508-685-4311 
t Babcock, Inc .. Orange~ .CA 92667 714-633-3700 
§ Buchanan, Amerace Corporation, Livingston, NJ 07039 201-992-8400 

Cardinal Conlrol Co .. KenSington, CT 06037 203-828-6379 
t Compac, Holbrook, NY 11741 516-585-3400 

Crompton Modutec, Manchester, NH 03103. 603-669-5121;800-METERS-l 
Cross Electromcs. Warrendale, PA 15086 . 412-776-1591 

§ Crouzet Corporation. Carrol~on, TX 75006-2503 . 214-250 .. 1647;1 .. 800-527-5311 
§Curtis Instrumenls.lnc .. MI. Kisco, NY 10549.. 914-666-2971 
§ Durakool, Inc., American Electronic Components, Elkhart. IN 46514 219-264-1116 
§ Eagle Signal Contro/s:A Mark IV Inds. Co., Austin, TX 78753 512-837-8300 

§t Eaton Corp.lCutier-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 
WI 53216 414-449-7487 

§t Electrol, Hamlin. Inc .. Lake Mills, WI 53551 4t 4-648-3000 
§tElectrol/Hamlin Inc .. Hamlin, Inc., Lake Mills, WI 53551 414-648-3000 

Electronic Specialty Corp., Vancouver. WA 98665 . 206-574-5000 
§ Electroswitch, Unil ot Electro Swilch Corp .. Weymoulh, MA 02188 . 617·335-5200 

Elmwood Sensors, Paw1uckel, RI 02861 401-727-1300 
§ Erni Components, Richmond. VA 23236 804-794-6367 
t Fasco Industries, Inc., Hawker Siddelern No. 200, Chest.erfield, MO 630·) 7 

3 i 4- 532-3500 
Fifth Dimension. Inc., Trenton, NJ 08638 . 609-393-8350 

§t Gunther, w., GmbH. D 8500 Nurnberg 82, GERMANY (0)nl1 165521 or 65520 
Jaico Products, Jaidinger Mfg. Co., Inc., Chicago, IL 60622 312-421-1090 
Liberty Controls, Shorewood, IL 60435 . 815-725-2241 

§ Love Controls Corp., Wheeling, IL 60090 708-541 .. 3232 
§ Magnecraft Electric Co., Northbrook, IL 60062-5376 . 708-564-8800 

NTE Electronics, Inc., Bloomfield, NJ 07003 . 201-748-5089 
§ Ohmite Manufacturing Co., Skokie, IL 60076 708-675-2600 
§ Omron Electronics, Inc., Control Components Division, Schaumburg, IL 60173 

708-843-7900 
§Opto 22, Hunlington Bch., CA 92649.. 714-891-586t 
§Original Electric Mfg. Co .. Inc., Middlesex, NJ 08846. 201-271-5770 
§Payne Engineering, Scott Depot, WV 25560. 304-757-7353 
§Phoenix Contact Inc., Harrisburg, PA 17111... 717-944-1300 
§Relay Specialties, Oakland, NJ 07436. 201-337-1000 

Shokai Far East Ltd., Peekskill, NY 10566 .. 914-736-3500 
tSolid State Electronics Corp., Northridge, CA 91324.... 818-993-8257 
§ Spemco Switches, S1. Clair Shores, MI 48080 80{}-482-2828 
§ Square 0 Co .. Palatine, IL 60067 . . . 708-397-2600 

Square D. Company, Control Products. Knightdale, NC 27545 . 919-266-3671 
Standex Electronics, Standex International. CinCinnati, OH 45209 513-871-3777 
Stetron International. Inc., Buffalo, NY 14203 . 716-854-3443 

§Switches Unlimited, Inc., Woodside, NY 11377 . 718-478-5000;800-221-0487 
tTeledyne Microelectronics, Los Angeles, CA 90066 ...... 213-822-8229;213-870-9831 

§tTeledyne Solid State, A Oiv. of Teledyne Relays, Hawthorne, CA.90250 

United Technologies Control Systems, Logansport, IN 47401 
Vanguard Relay Corp., Warwic~ R/ 02886 ... 
Wilmar Electronics, Inc., Torrance, CA 90505 , 

213-777-0077 
219-747-6142 
401-732-0700 
213-326-6668 

Relays, Printed Circuit Mounting (Inct. Transistor & DIP 
Case Types)-4500 

Advanced Components Inds., Inc., Spitznagel GmbH, Torrance, CA 90501, 
213-328-0060;310-328-0060 ....... , •. "........................... Ao2151 

§ Allied Controls tncorporated, Waterbury, CT 06705-3827,203-757-4200 
...... , .................. " ........... ,........ ... ..•.•.•... e 0 1400-1403 

§ American Relays, Inc., Santa Fe Springs, CA 90670, 213-944-0447 .. Bo 1404-1408 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Relays, Printed Circuit Mounting-4500 (Cont'd) PRODUCT INDEX & DIRECTORV 

§ American Zettler, Aliso Viejo, CA 92656,714-831-5000............ 801410-1413 
§ Aromat Corp., Matsushita Electrical Works Ltd., New Providence, NJ 07974, 

908-464-3550 •.••••..•..•....•.•••••..••••.•.••••. 801415-1421,1423-1427 
§ Bosch, Robert, Corp., eroadview, IL 60153, 708-865-5200 •••••••••.•••• e.1429 
§ C.P. Clare Corp., Chicago, IL 60645, 312-262-7700 .••••.•.••.•.••..•... e.1430 

§t Communications Instruments, Inc., Fairview, NC 28730, 704-628-1711 
· ••••.•...•..•..•.••.•..•. '.' . • . • . • . • • . • • • . • • . • • . • • • . • • • • • ..•• e·1432-1438 

t Compuler Components, Inc., Pelham, NY 10803, 914-738-1611 .••..•••• e.1399 
§ Cornell-Dubilier Elctrns. (Inll. SIs., Dislbn. Warehouse), New Bedford, MA. 02744, 

MA 02741, 508-996-8561 .•......••••••.•••.•.••.•••••••..•.••••... e.1439 
Colo Wabash, Kearney Nallonal Corporation, Providence, RI 02907, 401-943-2686 

· . ... .•.. ..••. ... ..•.•...•...••. .•..•••••••.•. ••.•.•..•.•.•• e·1441-1445 
Crouzel Corporalion, Carroillon, TX 75006-2503, 214-250-1647;1-800-527-5311 

.• ... .••.•.. ..•.. ...•.. ..•.•..•.•.•.. ..••••.•. . ..••. ..•.•... e·1446,1448 
§ Crydom Company, Lakewood, CA 90711-3699, 213-865-3536 ••.•••..•• e·1450, 

1452-1455 
Douglas Randall, Pawcaluck, CT 06379,203-599-2075 •. ..•..••••.•••.. e.1461 
Eichhoff Electronics, Warwick, RI 02886, 401-738-1440;800-678-1040 

.................................................... Ao1614,1617, e·1464 
Electronic Specially Corp., Vancouver, WA 98665,206-574-5000 ..•.•.• B'1467 
Fifth Dimension, Inc., Trenton, NJ 08638, 609-393-8350 •..••.•••.. S.1468-1469 

§ Fujitsu Component of America, Inc., Subsidiary of Fujitsu Microelectronics, Inc., 
San Jose, CA 95135,408-922-9000 .•.•....••••.••.....•.....• B'1471-1480 

§tGenicom Corp., Waynesboro, VA 22980, 703-949-1471 .• B·1012-1014.1482-1484 
§Grayhlllinc., La Grange, IL 60525, 708-354-1040 ...................... 801489 

Gruner, Advanced Components Industries, Inc., Torrance, CA 90501, 
213-328-0060 .................................................... B'1492 

§ Hamlin Inc., Lake Mills, WI 53551, 414-648-3000 ....•....•....•.••...•. B·1493 
Hasco Components International Co., Bell,ose Village, NY 11001, 516-328-9292 

•.•...... , ............................ " . ..•..• ••• .. ........ B'1494-1500 
Hold-Heet Products Corp., Chicago, IL 60640, 312-728-4454;312-728-4455 

................................................................. S·1501 
§ IDEC Corporation, Sunnyvale, CA 94089-2211, 408-747-0550 ..•.•. B'1502-1503 

International Rectifier Co,p., E! Segur-de, CA 90245, 213·772-2000 .•..•. 6'1507 
§ m Components, m Corporation, Irvine, CA 92718, 714-727-3001 " B·1508-1515 
t Jennings, San Jose, CA 95122-2696,408-292-4025 .. •....•.•.• .•.•..•. B01516 

Kilovac Corp., Santa Barbara, CA 93140-4422,805-684-4560;800-253-4650 
................................................................. B·1521 

Leach Corporation, Buena Pk., CA 90622-5032, 714-739-0770 ...•...... S'1533 
Master Electronic Controls, los Angeles, CA 90025, 213-452-1336 .. B.1541-1543 

§ Midlex Relays, Inc., EI Paso, TX 79906, 915-772-1061 ;l-BOO-MIDTEXl 
.. • ...... .. .. ... ...... ...... . . .. .... .... . ....... . ... ....... ... S·1546-1549 

§ MSD, Inc., Magnecraft, Darlington, SC 29532, 803-393-5421 •. Bo1551-1552,1554 
§ NEC Electronics, Inc., Mountain View, CA 94039, 415-960-6000 

.................................................. S·1559-1560,1562-1564 
§t Potter & Brumfield, A Siemens Co., Princeton, IN 47671-0001, 812-386-1000 

.......•...............•........•.•......•....•....•....••....•.. B'1565 
§ Schrack North America Corp., Ronkonkoma, NY 11779-7209, 516-737-0099 

..•. , .....................•...• ,............... .•..•.•. B·1571-1574,1576 
Sharp ElectroniCS Corp., Microelectronics Grp., Camas, WA 98706, 206-834-2500 

...................................... : .......................... B'I581 
§stancor, White-Rodgers, Logansport, IN 46947, 219-722-2244 ••... e·1584-1587 

§t Struthers-Dunn, Inc. and Hi-G Co., Inc., Pitman, NJ 08071-0901,609-589-7500 
................................................................. B·1589 

§t Teledyne Relays, Teledyne, Inc., Hawthorne, CA 90250, 213-777~077 
..• '" .. .. .. ... ..•..•.•... ...•... .... .. .•. ...•. .... .. .. B·1604-1608,1611 

Triridge Corp., Pittsburgh, PA 15231, 412-899-2288;800-537-3529 .•..... B·1613 
§ Altech Corp. Somerville, NJ 08876 908-707-8484 
§ American Control Products, Div. of Precision Timer Co .• Inc .. Westbrook, CT 06498 

203-399-6253 
§t Amperite Co .• Inc .• Union City. NJ 07087 201-864-9503 

Antex Electronics Corp, Gardena, CA 90248 .. 213-532-3092 
§ Augat Alcoswitch, Augat Inc .• N. Andover, MA 01845 . 508-685-4371 
t Babcock. Inc .• Orange, CA 92667 ........... 714-633-3700 

Cardinal Control Co., Kensington. CT 06037 203-828-6379 
§Cornell-Dubilier Elctrns. (Corporate Headquarters). Wayne. NJ 07470 201-694-8600 
§Deltrol Controls. Milwaukee, WI 53215 . 414-671-6800 
§Eagle Signal Controls:A Mark IV Inds. Co .. Austin, TX 78753 512-837-8300 

§tElectrol. Hamlin, Inc., Lake Mills, WI 53551 414-648-3000 
§tElectrol/Hamlin Inc., Hamlin. Inc .• Lake Mills, WI 53551 .... 414-648-3000 
t Electro National Corp .• Canton, MS 39046 .................. 601-859-5511 
§ Erni Components, Richmond, VA 23236 ................... 804-794-6367 
§Global Components & Controls, Eatontown, NJ 07724..... 201-389-1470 
§ Globtek, Inc., N. Bergen, NJ 07047 ...... 201-861-0246 
§ Gordos, A Flint Industries Company, Rogers, AR 72756 ........ 501-636-5000 
§Graphics Microsystems.lnc., Dallas, TX 75225. ... ...... 214-340-4584;800-527-1207 

GTE SUPPLY, GTE SUPPLY. DFW Airport, TX 75261 .. ......... 800-433-4837 
§Guardian Elec. Mfg. Co., Koike Electric. Woodstock,IL 60098 815-337-0050 

§tGunther, W .• GmbH. D 8500 Numberg 82, GERMANY (0)911/65521 or 65520 
§ Inmark Corp., Norwalk, CT 06854 .' 203-866-8474 

INRESCO. Inc., Manasquan. NJ 08736 ....... . . . . . . .. 908-223-6330 
§ ITT Schadow, Eden Prairie, MN 55344 . . . . . . . . . .. 612-934-4400 

Line Electric Products, Hartford, CT 06141 ... 203-659-3573; 1-80(}'331-1137 
§ Magnecrafl Electric Co., Northbrook, IL 60062-5376 . . . . . . . . . . . . . . .. . . . . 708-564-8800 

Mallory Controls, Emerson Electric, Indianapolis. IN 46214 .............. 317-32&4010 
§ Omron Electronics. Inc., Control Components Division, Schaumburg. IL 60173 

· . . . . . . . . . . . . . . . . . . 708-843-7900 
§Opto 22, Huntington Bch., CA 92649....... . ................ 714-891-5861 
§Original Electric Mfg. Co .• Inc .• Middlesex, NJ 06846 ..................... 201-271-5770 

Preferred Electronics, Inc., Westfield. MA 01086 ........ 413-568-2301;1-80(}'553-6374 
Relay Service Co .• Chicago, IL 60651 ................................... 312-252-2700 

§ Reliance Electric Co., Marketing Info Center. Cleveland. OH 44117 ...... 800-245-4501 
Shokai Far East LId., Peekskill. NY 10566 ................. .............. 914-736-3500 

§ Silicon Power Cube Corp .• Long Beach, CA 90805 ...................... 213-634-9390 
§Solid State Relays, Oak Brook,IL 60521 ................................ 708-932-1660 

Spectron Glass & Electronics. Inc., Hauppauge, NY 11788 .............. 516-582-5600 

Standex Electronics, Stande. Intemationa~ Cincinnati, OH 45209 ....... 513-871-3777 
Stetron International. Inc., Buffalo, NY 14203 ............................ 716-854-3443 

§t Teledyne Solid State, A Dk of Teledyne Relays, Hawthorne, CA 90250 

Thermosen, Inc., Allied Controls, Inc. Waterbury. CT 06705 ............• 
United Technologies Control Systems. Logansport. IN 47401 .......... . 
Vanguard Relay Corp.. Warwick, RI 02886 ............................. . 

Relays, Programmable-4500 

213-777-0077 
203-757-4200 
219-747-6142 
401-732-0700 

Master Electronic Controls, Los Angeles, CA 90025, 213-452-1336 •.•. .• B'1541 
Matrix Systems Corp., Calabasas, CA 91302, 818-222-2301 ••••••••••. .• B.1545 

§ Midlex Relays, Inc., EI Paso, TX 79906, 915-772-1061;1-80Q-MIDTEXl ... B.1547 
MSD, Inc., Magnecraft, Darlington, SC 29532, 803-393-5421 •••••••••••• 8.1556 

§ Potter & Brumfield, A Siemens Co., Princeton, IN 47671-0001, 812-386-1000 
................................................................. B·1565 

§ Struthers-Dunn, Inc. and Hi-G Co., Inc., Pitman, NJ 08071-0901, 609-589-7500 
................................................................. e·1589 

Mech Corp, Somerville, NJ 08876 ....................... ,............. 908-707-8484 
§ Amerace Corporation, Hackettstown, NJ 07840 ....... ,................. 201-852-1122 
§ American Control Products, Div. of Precision Timer Co., Inc .• Westbrook, CT 06498 

..................................................... , . . . . . . . . . . . . .. ... 203-399-6253 
Cardinal Control Co., Kensington, CT 06037 ............................ 203-828-6379 
CDS - Colorado Data Sys.. Englewood. CO 80110 ..... 303-762-1640;80O-CD&ATE1 
CYTEC Corp., Penfield. NY 14526 ....................... 716-381-4740;800-346-3117 

§ Eagle Signal Controls:A Mark IV Inds, Co. Austin. TX 78753 ............. 512-637-6300 
§Gems Sensors Division, Div. of IMO Industries Inc., Plainville, CT 06062-1198 

..................... ..................................... 203-677-1311 
GTE SUPPLY, GTE SUPPLY, DFW Airport. TX 75261 .................. 800-433-4837 

§Gunther. W .• GmbH, D 8500 Nurnberg 82. GERMANy ......... (0)911/65521 or 65520 
§Switches Unlim~ed, Inc., Woodside, NY 11377 ...... 718-478-5000;800-221-0487 

Trilithic. Inc .• IndianapOliS, IN 46236'. . . . . . . . . . . . . . . . . . . . .. 800-344-2412 

Relays, RF (Incl. Antenna & Coaxial)-4500 
§ American Relays, inc., Santa Fe Springs, CA 901070, 213-944~447 ., 6·1404-1408 
§ Aromal Corp., Matsushita Electrical Works Ltd., New Providence, NJ 07974, 

908-464-3550 .................................................... B.1417 
§ C.P. Clare Corp., Chicago, IL 60645, 312-262-7700 .•.•.•••..• ... ..•.. .•. B'143O 

§t Communications Instruments, Inc., Fairview, NC 28730, 704-628-1711 
•.. •..•..• ...•.•... .. ...•.•. .. ...•.. ..•.•.. ............ ... .• B·1432-1438 

Colo Wabash, Kearney National Corporation, Providence, RI 02907,401-943-2686 
................................................................. S·1441 

CYTEC Corp., Penfield, NY 14526, 716-381-4740;800-346-3117 •.••.•.•. 001240 
§t Dow-Key Microwave Corporalion, Ventura, CA 93003, 805-650-0260 •.•. B.1682 

t Electronic Specialty Corp., Vancouver, WA 98665, 206-574-5000 .•...•. B·1467 
Filth Dimension, Inc., Trenton, NJ 08638, 609-393-8350 •.•..••..•.•..•. B.1468 

§tGenicom Corp., Waynesboro, VA 22980, 703,949-1471 •• e·1012-1014,1482-1484 
Haseo Components International Co., Bellrose Village, NY 11001, 516-328-9292 

................................................................. B.1494 
§ ITT Components, m Corporation, Irvine, CA 92718, 714-727-3001 ••...• B·1512 
t Jennings, San Jose, CA 95122-2696, 408-292-4025 .• .•. ... .• B.1516,1518-1519 

Kilovac Corp., Santa Barbara, CA 93140-4422, 805-684-4560;800-253-4650 
................. , .. ....... .. .... . ...... .. ............. .. ... B·1520-1524 

Matrix Syslems Corp., Calabasas, CA 91302, 818-222-2301 .•••.•.. .. ... B.1545 
NEC Eleclranics, Inc., Mountain View, CA 94039, 415-960-6000 ..•.•.... e.1558 

§t Struthers-Dunn, Inc. and Hi-G Co., Inc., Pitman, NJ 08071-0901, 609-599-7500 
................................................................. B'1589 

§tTeledyne Relays, Teledyne, Inc., Hawthorne, CA 90250,213-777-0077 .. B.1612 
#BEC IncJCerlified Calibration Labs, Horsham, PA 19044 ................ 800-523-3808 

CDS - Colorado Data Sys .• Englewood, CO 80110 ...... 303-762-1640;800-CDS-ATEI 
Compac, Holbrook, NY 11741 .............. 516-585-3400 

tDaico Industries. Inc .• Compton, CA 90220 213-631-1143 
§t Electrol. Hamlin. Inc .. Lake Mills, WI 53551 . . . . . . . . . . . . . . . . . . . 414-648-3000 

§ Gordos. A Flint Industries Company. Rogers. AR 72756 ..... 501-636-5000 
§Graphics Microsystems.lnc .• Dallas. TX 75225 ........... 214-340-4584;800-527-1207 

§t Gunther, w.. GmbH. D 8500 Nurnberg 82. GERMANY ......... (0)911/65521 or 65520 
INRESCO. Inc .• Manasquan. NJ 08736 ........................ 908-223-6330 

§ Magnecrafl Eleclric Co., Northbrook. IL 60062-5376 . 708-564-8800 
MarLee Switch Co .• Upland. CA 91786 . 714-982-8988 
Master Electronic Controls. Los Angeles. CA 90025 . 213-452-1336 
Mouser Electronics, Mansfield, TX 76063 .. 800-346-6873 

§ Nepenthe, Inc., Palo Atto, CA 94303 .. . . . . . . . . . . . . . . 415-496-6666 
§ Omran Electronics, Inc., Control Components Division. Schaumburg, IL 60173 

.. .. .. . .. .. .. . .. .. .. .. .. . 708-843-7900 
tRLC Electronics. Inc .• Mt Kisco, NY 10549..... . ..... ....... 914-241-1334 
t Sage Laboratories. Inc" Natick, MA 01760 508-653-0844 
t Teledyne Microwave, MQ.untain View, CA 94043 415-968-2211 

Thermosen, Inc .• Allied Controls. Inc .• Waterbury, CT 06705 203-757-4200 
t Transco Products. Inc., Subsidiary 01 Datron Systems Inc., Camarillo. CA 93012 

.. .. .. .. . .. .. .. .. . .. .. .. .. .. .. .. .... 805-987-8007 
Trilithic, Inc .• Indianapolis. IN 46236 ..................................... 800-344-2412 
Unadilla Antenna MIg. Co., Andovel, MA 01810 ........................ 508-475-7831 

Relays, Reed-4500 
§ American Relays, Inc., Santa Fe Springs, CA 90670, 213-944-0447 

................................................... B·1404-1405,1407-1408 
§ Aroma! Corp., Malsushita Electrical Works Ltd., New Providence, NJ 07974, 

908-464-3550 ............................................... e·1415-1417 
§ C.P. Clare Corp., Chicago, IL 60645, 312-262-7700 .••.•••••••••.•• e·1430-1431 
t Computer Components, Inc., Pelham, NY 10803, 914-738-1611 •.•.•.•.• 801399 

Colo Wabas~, Kearney National Corporation, Providence, RI 02907, 401-943-2686 
........... ................ .. .............. .. ........... •.•. B·1441-1444 

§ Douglas Randall, PawcatUCk, CT 06379, 203-599-2075 •.•.•..••... B.1458,1461 
§ EI & S, Prime Technology Inc., North Sranford, CT 06471, 203-481-5721 

......................................................... :.. e·1462-1463 
§Gordos, A Flinl Industries Company, Rogers, AR 72756,501-636-5000 .• e.1486 
§ Hamlin Inc., Lake Mill!\,. WI 53551, 414-648-3000 ••.••.•.•••..••.• . • • . •• e.·1493 

§-Product sold through distributors t-Product meets Mil specs 4>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

Hasco Components International Co., Bellrose Village, NY 11001, 516-328-9292 
.............................................. ......... Bo1494,1496-1497 

Master Electronic Controls, Los Angeles, CA 90025,213-452-1336 ...... Bol543 
Matrix Systems Corp., Calabasas, CA 91302,818-222-2301 ............. Bo1545 

§ Midlex Relays, Inc .. EI Paso, TX 79906, 915-772-1061;1-800-MIDTEXl 
..................................... ................ .. ..... B·1547·1548 

§ MSD, Inc., Magnecraft, Dal"linglon, SC 29532, 803-393·5421 .. Bo1551,1554,1556 
§ NEC Electronics, Inc., Mountain View, CA 94039, 415-960-6000.... B'1562-1564 
§ Paller & Brumfield, A Siemens Co., Princeton, IN 47671-0001,812-386-1000 

................................................................. B·1565 
SchraCk North America Corp., Ronkonkoma, NY 11779-7209, 516-737-0099 

..... ........ .............................................. Bo1572.1574 
§ Slandex Electronics, Standex International, Cincinnati, OH 45209, 513-871-3777 

................................................................ Ao1265 
§tStrulhers-Dunn, Inc."and Hi-G Co., Inc., Pitman, NJ 08071-0901. 609-589-7500 

................................................................ Bo1589 
Triridge Corp., Pillsburgh, PA 15231, 412-899-2288;800-537-3529 ....... Bo1613 

§#A.D. Data Systems Corp., Photographic Sciences Corp., Webster, NY 14580-0748 
716-265-1600 

t Babcocl<. Inc., Orange, CA 92667 714-633-3700 
§ Baknor Incillstries Inc., Mississauga. ONT., CANADA L5l. 1 XI 416-828-2400 
§ Conlinential Device India Limited, New Dethi. INDIA 110028 536150·53 (4 lines) 
§ Eaton Corp.lCutier-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 

WI 53216 414-449-7487 
§tElectrol, Hamlin, Inc" Lake Mills. WI 53551 414-648-3000 
§t Electrol/Hamlin Inc., Hamlin, Inc., Lake Mills, WI 53551 414-648-3000 

t Electro National Corp., Canlon, MS 39046 601-859-5511 
§ Eleetronic Applicalions Co" Et Monte, CA 91734 818-442-3212 
§ Erni Components, Richmond, VA 23236 804-794-6367 

Fifth Dimension, Inc., Trenton, NJ 08638 609-393-8350 
§Graphics Microsystems, Inc., Dallas, TX 75225 214-340-4584;800-527-1207 

GTE SUPPLY, GTE SUPPLY, DFW Airport. TX 75261 .' 800-433-4837 
§t Gunther. W, GmbH. 0 8500 I~urnberg 82, GERMP,NY (0)911/65521 or 65520 

~!\IRESGO. Inc., Man3sqU-3.r, t-.!J 067 3n 90B-~2.3-6330 

§ Interconnect Device~, Inc., Kansas City, KS 66106 913-342-5544 
International Microelectromcs, Arlington, TX 7600~) 817-561-2244 

t Jennings, San Jose, CA 95122-2696 . 4009-292-4025 
§ Magnecratt Electric Co" Nor'hbrook It 60U62·5376 703-564-8800 
§ MKC EI,')elronics Corp., Overland Park, KS 652'15 . 913-894-9711 

Mouser Electronics, Mansfield, TX 76063 ... 800-346-6873 
NTE Eleclronics, Inc., Bloomfietd, NJ 07003 . 201-748-5089 

§Original Ele(~ric Mig. Co., Inc., Middlesex, NJ 08846.. 201-271-5770 
§ Relay Specialties, Oakland, NJ 07436 .. 201-337-1000 

Shokai Far East Ltd., Peekskill, NY 10566 . 914-736-3500 
§tSolid State Eleclronics Corp., Northridge, CA 91324. 818-993-8257 

§ Solid State Relays, Oak Brook, IL 60521 708-932-1660 
§Spectron Glass & Electronics, Inc., Hauppauge, NY 11788 516-582-5600 
t SR Engineering, BWllP In1ernational, Inc., Garden Grove, CA 92643 714-554-4200 

Tane Alarm Products, Floral Park, NY 11001 516-328-3351 
tTeledyne Microwave, Mountain View, CA 94043 415-968-2211 

Thermosen, Inc., Allied Conlrols, Inc., Waterbury, CT 06705 203-757-4200 

Relays, Reed, Surface Mount·4500 
§ American Relays, Inc., Sanla Fe Springs, CA 90670, 213-944-0447. B'1404-140~ 

Aromat Corp., Matsushita Electrical Works Ltd., New Providence, NJ 07974, 
906·464-3550 ...... . ........ _ .. . .. . . .... . . . . .... . . . .. . ... ... Bo1425-1426 

t Compuler Components, Inc., Pelham, NY 10803, 914·738-1611 ......... e'1399 
§ Coto Wabash, Kearney iIlational Corporation, Providence. RI 02907, 401-943-2686 

· ..................... , ......................................... B·1441 
EI & S. Prime Technolog)llnc .. North Branford, CT 06471, 203·48'1·5721 

.... ,., ....•. , ..........•..•... _ ....................•... _ ... e·1462-1463 
§ Gordos, A Flint Industries Company, Rogers, AR "12756, 501-636·5000 .. B'1486 
§ Hamlin Inc .• Lake Mills, WI 53551, 414-648-3000 .......... ,... .. . ... ... B'1493 

HasCD Components Rnternational Co., Bellrose Village, NY 11001, 516~328-9292 
· ......................... , . .. .. . . . . .. .. .. . .. .. . ..... . ... ... B·1494,1496 

§ IDEC Corporation, Sunnyvale, CA 94089-2211,408-747-0550 ..•. .. e·1502-1503 
Schrack North Ame,ica Corp., Ronkonkoma, NY 11779-7209, 516-737-0099 

................... ......................................... 6·1571,1576 
§ Baknor Industries Inc., Mississauga, ONT., CANADA L5L 1 XI 416-828-2400 

Canyon Elclrns., Phoenix, AZ 85021 602-944-4421 
§t Electrol, Hamlin, Inc., Lake Mills. WI 53551 414-648-3000 
§t EIp.ctrol/Hamlin Inc., Hamlin, Inc., Lake Mills, WI 53551 414-648-3000 

§ Fujitsu Component ot America, Inc., Subsidiary of Fujitsu Microelectronics, Inc., San Jose, 
CA 95135 . 408-922-9000 

International Microelectronics, Arlington, TX 76003 
Magnecrafl Electric Co., Northbrook, IL 60062·5376 
Master Electronic Controls, Los Angeles, CA 90025 . 
Mouser Electronics. Manslield, TX 76063 .. 

§ Spectron Glass & Electronics, Inc., Hauppauge, NY 11'188 
Standex Eiectronics, Standex International, Cincinnati, OH 45209 

Relays, Sealed-4500 

817-561-2244 
708-564-8800 
213-452-1336 
800-346-6873 
516-582-5600 
513-871-3777 

t Allied Controls Incorporated, Waterbury, CT 06705-3827, 203-767-4200 
· ........... __ . __ .................... __ .............. __ 6·1400-1401,1403 

§ American Relays, Inc., Santa Fe Springs, CA 90670, 213-944-0447 
........................................... _........... B01404,1406-1408 

§ American Zettler, Aliso Vieio, CA 92656, 714-831-5000 ............ e·1410-1413 
§ Aromat Corp., Matsushita Electrical Works ltd., New Providence, NJ 07974, 

908-464-3550 ..•.•.... ,............ B01415-1417,1419-1420,1422,1426-1427 
Bosch, Robert, Corp., Broadview, Il 60153, 708-865-5200 . ...... . . ..... e o1429 

§ C.P. Clare Corp., Chicago, IL 60645, 312-262-7700 ... .. . ...... .. .. B0143O-1431 
§t Communications Instruments, Inc., Fairview, NC 28730, 704-628-1711 

.•.. , ........ ,. _ .•......... _ .•.............................. Bo1432-1438 
tComputer,Components, Inc., Pelham, NY 10803, 914·738-1611 ......... Bo1399 
§ Cornell-Oubilier Elctrns. (Inti. Sis., Dislbn. Warehouse), New Bedford, MA. 02744, 

MA 02741,508-996-8561 .......................................... B01439 

Relays, Solid State-4500 

Coto Wabash. Kearney National Corporation, Providence, RI 02907, 401-943-2686 
................................................................. B01441 

Crouzet Corporation, Carrollton, TX 75006-2503, 214-250-1647;1-800-527-5311 
................................................................. e 01446 

Oeltrol Controls, Milwaukee, WI 532'15, 414-671-6800 ............. Bo1456·1457 
Douglas Randall, PawcatUCk, CT 06379, 203-599-2075 . . . . .. .. . . .. B01459-1461 
Eichholf Electronics, Warwick, RI 02886, 401-738-1440;800-678-1040 

. . . .. . . . .. . . . ... . .. .. . ... .. .. ... ... ... ...... ... Ao1614-1617, Bo1464-1465 
t Electronic Specialty Corp., Vancouver, WA 98665, 206·574-5000 ....... 601467 

Fifth Dimension, Inc., Trenton, NJ 08638, 609-393-8350 ........... Bo1468-1469 
§ Fujitsu Component of America, Inc., Subsidiary of Fujitsu Microelectronics. Inc., 

San Jose, CA 95135, 408-922-9000 ........................... B01471-1479 
§tGenicom Corp., Waynesboro, VA 22980, 703-949-1471 .. B'1012-1014,1482·1484 

§ Grayhill fnc., La Grange, IL 60525,708-354-1040 ...................... e 01489 
Gruner, Advanced Components Industries, Inc., Torrance, CA 90501, 

213·328-0060 .............................. ................... 8.1492 
§ Hamlin Inc., Lake Mills, WI 53551. 414-648-3000 ........................ B01493 

Haseo Components International Co., Bellrose Village, NY '11001, 516-328-9292 
.................................................. Bo1494-1496,1498-1500 

§ IDEC Corporalion, Sunnyvale, CA 94089-2211, 408-747-0550 ...... B.1502-1503 
§ ITT Components, ITT Corporation, Irvine, CA 92718, 714-727-3001 

.................................................. Bo 1508-1511,1513-1515 
t Jennings, San Jose, CA 95122-2696, 408-292-4025 .. .. .. . . . .. .. .. . . . .. B.1518 

Kilovac Corp" Santa Barbara, CA 93140-4422, 805-684-4560;800-253-4650 
........ ............................................... Bo1520-1521,1523 

Leach Corporation, Buena Pk., CA 90622-5032, 714-739-0770 ..... B01529,1531 
§t Line Electric Products, Hartford, CT 06141,203-659-3573;1-800-331-1137 

................................................................ B·1537 
Master Electronic Controls, Los Angeles, CA 90025, 213-452-1336 .. e.1542-1544 

§ Midlex Relays, Inc., EI Paso. TX 79906, 915-"772-1061;1-800-MIDTEX1 
................. .................. ......................... Bol546-1549 

§ NEC Electronics, Inc., Mountain View, CA 94039,415-960-6000 
................. .................. ............... e'1558-1561,1563-1564 

§t Po~ter & Brumfif!lrI, A Sjemp,n~ Co .. Princeton, IN 47671~0001, 812~386~1000 
.................................................................. 8 01565 

§ Schrack North America Corp., Ronkonkoma, NY 11779-7209, 516 .. 737-0099 
................ .............. 8·1571-1572,1576 

Scientinc Technologies Inc., Control Components Oi"., Hayward, CA 94544-7831, 
415-471-9717;800-221-7060 .... _ ........ , .......... ,....... 8.1578-·i579 

§t Struthers-Dunn, Inc. and Hi-G Co., Inc., Pitman, NJ 08071-0901, 609-589-7500 
................................................................. B01589 

§t Teledyne Relays, Teledyne, Inc., Hawthorne, CA 90250, 213-777-0077 
........... '" . .. ..... ... ..•. ...•.. ...•.. •... .•.. ..•. ..•.•.. e·1609-1612 

Triridge Corp., Pillsburgh, PA 15231,412-899-2288;800-537-3529 .. ... .. B.1613 
Advanced Components Inds, Inc" Spitznagel GmbH, Torrance, CA 90501 

213-328-0060;310-328-0060 
§Brentek International. !nc., Hallam, PA 17406. 717-755-8000 

Cardinal Control Co., Kensington, CT 06037 203-828-6379 
§ Cornell-Dubilier Elctrns (Corporate Headquarters), Wayne, NJ 07470, 201-694·8600 
t Daico Industries, Inc., Compton, CA 90220 213-631-1143 

Diversified Electronics, Inc., Evansville, IN 47706-1140. 812-426-2806 
Durakool, Inc., American Etectronic Components, Elkhart, IN 46514 219-264-1116 

§t Eaton Corp.lCutier-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 
WI 53216 414-449-'7487 

§t ElectroL Hamlin, Inc., Lake Mills, WI 53551 414-648-3000 
§t Electrel/Hamlin Inc., Hamlin, Inc., Lake Mills, WI 53551 . 414-648-3000 

§Global Components & Controls, Eatontown. NJ 07724.. 201-389-1470 
§ Gordos, A Flint Industries Company, Rogers, AR 72756 .. 501-636-5000 

§t Guardian Elec. Mfg. Co .. Koike Electric, Woodstock, IL 60098 815-337-0050 
§ Inmark Corp., Norwalk, CT 06854 . 203-866-8474 
§ ITT Schadow, Eden Prairie, MN 55344 . 612-934-4400 
§ Love Controls Corp., Wheeling, IL 60090 . . 708-541·3232 

Magnecraft Electric Co., Northbrook, IL 60062-5376 .. 708-564-8800 
NTE Electronics, Inc., Bloomf!eld, NJ 07003 201-748-5089 

§ Omran Electronics, lnG., Control Components Division, Schaunlbuf9, IL 60173 
708-843-7900 

§ Original Electric Mig. Co., Inc., Middlesex, NJ 08846 . 201-271-5770 
§Switches Unlimited, Inc., Woodside, NY 11377. 718-478-5000;800-221-0487 
§ T-Bar Dala Switch Corp., Shelton, CT 06484. 203-926-1801 

Thermosen. Inc., Allied Conlrols, Inc., Waterbury, CT 06705 203-757-4200 
Unadilla Anlenna Mfg, Co., Andover, MA 01810 508-475-7831 

Relays, Solid State-4500 
§ Allied Controls Incorporated, Waterbury"CT 06705-3827, 203-757-4200 ..... . 

. B'1402 
§ Aromat Corp., Matsushita Electrical Works Ltd., New Providence, NJ 07914, 

908-464-3550 .......................................... Bo1415,1422-1426 
§ C.P. Clare Corp., Chicago, IL 60645, 312-262-7700 , . ... . ... .. ... .. . .. .. 601431 

CR Magnetics, Inc. (Formerly Current Ring Co., Inc.), Fenton, MO 63026, 
314-343-8518 .................................................... A02194 

§ Crouzet Corporation, Carrollton, TX 75006-2503, 214-250-1647;1-800-527-5311 
.. , .............•..........•..................•....•. , .•.•....... B01446 

§ Crydom Company, Lakewood, CA 90711-3699, 213-865-3536 
... . . . .•.. ... .. . ..•... .. . . ... .. ... .... . .. .. .. .. A02086-2092, Bo1450-1455 

§ Douglas Randall, Pawcatuck, CT 06379,203-599-2075 ... , B01458-1460,0.1133 
§ EI & S, Prime Technology Inc., North eranford, CT 06471, 203-481-5721 

..•...............................•. , .. ,. .... ..... .. .. ..•... e·1462·1463 
§ Gordos, A Flint Industries Company, Rogers, AR 72756, 501-636-5000 .. 601487 
§ Grayhillinc., La Grange, IL 60525, 708-354-1040 _ ....•........ _. ... ... B'1489 

Hasco Components International Co., Bellrose Village, NY 11001, 516-328-9292 
•...............•........................•. _..................... 6·1494 

§ IDEC Corporation, Sunnyvale, CA 94089-2211, 408-747-0550 ...... e.1502-1503 
§ International Rectifier Corp" EI Segundo, CA 90245, 213-772-2000 ...... e·1507 

International Sensor Systems, Inc., Aurora, NE 68818, 402-694-6111 .... Ao1731 
§t Leach Corporation, Buena Pk., CA 90622-5032,714-739-6770 

..•........................ , .....••.... ,............... B01527,1534-1535 

EEM 1991 §-Product sold through distributors f-Product meets MIL specs <l>-Rentals #-Value Added Reseller 



Relays, Solid State-4500 (Cont'd) 

Logltek, Inc., Ronkonkoma, NY t1719, 516-467-4200 ••••••••.••••••••• B.,54O 
Master Electronic Controls, Los Angeles, CA 90025,213-452-1336 •• 801541-1544 
Matrix Systems Corp., Calabasas, CA 91302, 818-222-2301 •••••••• ••••• a·,545 

§ Midlex Relays, Inc., EI Paso, TX 79906, 915-772-1061;1-8oo-MIDTEX1 
........................................................... ; • 801547-1549 

MSD, Inc., Magnecraft, Darlington, SC 29532, 803-393-5421 •..•.••••••• B.1551 
Omega Engineering, Stamford, CT 06907, 800-826-6342 .••.••• B.,760, C.1799 

§ Potter & BrUmfield, A Siemens Co., Princeton, IN 47671-0001,812-386-1000 
................................................................. B·1565 

Scientific Technologies Inc., Control Components Div., Hayward, CA 94544-7831, 
415-471-9717;800-221-7060 ....................................... B.,579 

§ Sharp Electronics Corp., MiCroelectronics Grp., Camas, WA 98706, 206-834-2500 
................................................................. B-1581 

§ Silicon Power Cube Corp., Long Beach, CA 90805, 213-634-9390 •.••••. B.,582 
§tStruthers-Dunn, Inc. and Hi-G Co., Inc., Pitman, NJ 08071-0901, 609-589-7500 

................................................................. B·,589 
Teledyne Relays, Teledyne, Inc., Hawthorne, CA 90250, 213-777-0077 

..••.••••. , ....•.. , ..•..•.... ............ .•..•.•.. ..•. ...... B·'604-1608 
§Action Instruments, San Diego, CA 92123. ........ ....... 619-279-5726 

Allen- Bradley Co., Div .. of Industrial Control Grp., Milwaukee, WI 53201 ........... . 
, 414-382-2000 

§Alpha Dis!. Corp., Richfield, OH 44286 .... ...... 216-659-7100; 1-80()'628-0841 
§Amerace Corporation, Hackettstown, NJ 07840 ...... .................. 201-852-1122 

Amerace Corp., Elastimold Div" Hackettstown, NJ 07840 . . . . . . . . . . . . . . . . 201-852-1122 
§t Antex Electronics Corp., Gardena, CA 90248 ... . . . . . . . . .. . . . . . . . . . . .. . . . 213-532-3092 

t Applied Controls Co., Inc., Fairfield, NJ 07004 ................... 201-227-5454 
t Babcock, Inc" Orange, CA 92667 .................................. 714-633-3700 

Barber-Colman Co., Indl.lnstrs. Div., Rockford, IL 61125-7040... 815-877-0241 
Cardinal Control Co., Kensington, CT 06037 ....... .............. 203-828-6379 
Coto Wabash, Kearney National Corporation, Providence, RI 02907 .. . .. 401-943-2686 
Cross Electronics, Warrendale, PA 15086.......... 412-776-1591 

t DARE Electronics, Inc., Troy, OH 45373 ................... 513-335-0031 
Daytronic Corp., Hawker Siddeley, Miamisburg, OH 45342 513-866-3300 

t Dionics, Westbury, NY 11590 ............................ 516-997-7474 
§Diversified Electronics, Inc., Evansville, IN 47706-1140. 812-426-2806 
§Eagle Signal Controls:A Mark IV Inds. Co., Austin, TX 78753 .... 512-837-8300 
§ Eaton Corp.lCutier-Hammer Prods, Aerospace & Commercial Controls Div" Milwaukee, 

WI 53216 ........................... 414-449-7487 
§ EDL, Inc., Danville, VA 24540 .. 804-799-0807;1-80()'DIAL EDL 
§ Electromatic Controls Corp., Hoffman Estates, IL 60195-2010 ....... 708-882-5757 

Electronic Specialty Corp., Vancouver, WA 98665 . 206-574-5000 
Enerco, Inc., Seattle, WA 98108 ................................. 206-762-1422 

t Film Microelectronics Inc .. Peabody, MA 01960 .............. 508-532-9913 
§ Gems Sensors Division, Div. of IMO Industries Inc., Plainville, CT 06062-1198 

203-677-1311 
§ Gentron Corporation, Scottsdale, AZ 85260 ................... 602-443-1288 

§t Global Components & Controls, Eatontown, NJ 07724 ......... 201-389-1470 
§Guardian Elec. MIg. Co., Koike Electric, Woodstock, IL 60098 ... 815-337-0050 

§t Gunther, W., GmbH, 0 8500 Nurnberg 82, GERMANY ... (0)911/65521 or 65520 
International Microelectronics, Arlington, TX 76003 ..... 817-561-2244 

§ ITT Components, ITT Corporation, Irvine, CA 92718 ... ·714-727-3001 
Klockner Moeller, Franklin, MA 02038 . . . . . . . . . 508-52()' 7080 

§ Magnecraft Electric Co., Northbrook. IL 60062-5376 . . 708-564-8800 
t Micropac Inds., Inc" Garland, TX 75040 ............ 214-272-3571 
§ MKC Electronics Corp., Overland Park, KS 66215 . 913-894-9711 

Motorola Inc., Auto. & Indl. Elctrns., Elctrn. Sys. Comps. Div., Northbrook, IL 60062 
. . .. . .. . .. . .. .. .. .. . .. . .. .. . .. .... . . .. .. . . .. .. . ... 708-205-2867 

Mouser Electronics, Mansfield, TX 76063 80()'346-6873 
National Controls Corp., W. Chicago, IL 60185 . ............ 312-231-5900 

§ Omron Electronics, Inc., Control Components Division, Schaumburg, IL 60173 
708-843-7900 

§ Opto 22, Huntington Bch., CA 92649 . 
Paragon Electric Co" Inc., Two Rivers, WI 54241 

§ Pass & Seymour/Legrand, Pass & Seymour/Inc., Syracuse, NY 13221 

§ Payne Engineering, Scott Depot, WV 25560 ...... . 

714-891-5861 
414-793-1161 

315-468-6211 
304-757-7353 

Phase Control Electronics, Glendale, NY 11385 .. . .... 718-441-4278 
§ Philips ECG, North American Philips Co., Williamsport, PA 17701 717-323-4691 

717-944-1300 
413-568-2301 ;1-80()'553-6374 

§ Phoenix Contact Inc., Harrisburg, PA 17111 ........ . 
t Preferred Electronics, Inc., Westfield, MA 01086 .. 

Princo Instruments, Inc., Southampton, PA 18966 
§ Regent Controls, Inc., Shelton, CT 06484-0767 . 
§ Relay SpeciaHies, Oakland, NJ 07436 
t RLC Electronics, Inc., Mt. Kisco, NY 10549 
§ Scientific Technologies Inc., Optical Sensor Div., Hayward, CA 94544 

Shokai Far East Ltd" Peekskill, NY 1 0566 .. 
§tSolid State Electronics Corp., Northridge, CA 91324 

§ Solid State Relays, Oak Brook, IL 60521 
§ Spemco Switches, Sl Clair Shores, MI 48080 .. 
§ Square 0 Co., Palatine, IL 60067 .. 

Square D. Company, Control Products, Knightdale, NC 27545 ...... . 
§ SSAC Incorporated, Baldwinsville, NY 13027 . . .............. . 

Tapeswitch Corp. of America, Farmingdale, NY 11735 ............ . 
§t Teledyne Solid State, A Div. of Teledyne Relays, Hawthorne, CA 90250 

Tempo Instrument, Inc" Commack, NY 11725 . 
t TH Electronics, Orem, UT 84058 ............ . 

Triac E!ectronic Systems, Inc., Glendale, NY 11385 
Unrted Technologies Control Systems, Logansport, IN 47401 

§ Wheelock. Inc., Long Branch, NJ 07740 
Wieland Inc., New Rochelle, NY 10801 ................. . 

Relays, Solid State, Surface Mount-4500 

203-924-2924 
201-337-1000 
914-241-1334 
415-471-9717 
914-736-3500 
818-993-8257 
708-932-1660 
80()'482-2828 
708-397-2600 
919-266-3671 
315-638-1300 
516-694-6312 

213-777-0077 
516-864-3700 
801-226-1383. 
718-441-4759 
219-747-6142 
201-222-6880 
914-633-0222 

Allied Controls Incorporated, Waterbury, CT 06705-3827,203-757-4200 
B"402 

PRODUCT INDEX & DIRECTORY 

§ Aromat Corp" Matsushita Electrical Works Ltd., New Providence, NJ 07974, 
908-464-3550 .................... ,..................... 8 0 1415,1417,1422 

Crydom Company, Lakewood, CA 90711-3699, 213-865-3536 
, .. ,.,., ...................... , ............... , Ao2086-2092, B·,454-1455 

EI & S, Prime Technology Inc., North Branford, CT 06471, 203-481-5721 
" ..... , ........... , ............. , ....................... , •• B01462-1463 

Eichhoff ElectroniCS, Warwick, RI 02886, 401-738-1440;800-678-1040 
· .. . • . • . .. . .. • . .. • . . • .. • . . .. . • . .. . .. • • • . .. . .. • . .. .. .. . • . • ... B·'484-'465 

Master Electronic Controls, Los Angeles, CA 90025, 213-452-1336 •. B.1841-1544 
Omega Engineering, Stamford, CT 06907,800-826-6342 ., •.•.•.. , ••• ,. Bo1760 
Potter & Brumfield, A Siemens Co., Princeton, IN 47671-()001, 812-386-1000 

............ , ............ , .. , .......................... , .... ,., •. B·,565· 
§ Gentron Corporation, Scottsdale, AZ 85260 ............................. 602-443-1288 

Midlex Relays, Inc., EI Paso, TX 79906 ................. 915-772-1061;1-8O().MIDTEXI 
Opto 22, Huntington Sch., CA 92849 ..................................... 714-891-.5861 
Square D. Company, Control Products, Knightdale, NC 27545 . . . . . . . . ... 919-266-3671 

§ Swnches Unlimrted, Inc" Woodside, NY 11377 ........... 718-478-5000;80()'221-0487 
Wieland Inc., New Rochelle,NY 10801 ................................. 914-833-0222 

Relays, Stepping-4500 
§tCommunicalions Instruments, Inc., Fairview, NC 28730, 704-628-1711 

....................... , •.• , ............. ,........ B·,432-,433,,437-1438 
§ MSD"lnc., Magnecrafi, Darlington, SC 29532, 803-393-5421 , •••• ,...... B·,55, 
§ Struthers-Dunn, Inc. and Hi-G Co., Inc., Pitman, NJ 08071-0901, 609-589·7500 

· •..•.. " ................ , • , .. , •...• , •. , •.• , •....• , ..... , .•..• , •. B·1589 
§ Bellofram Corporation, Newell, WV 26050 . . . . . . . . . . . . . . .. 304-387 -1200;80()' 727 -5646 

Electroswitch, Unit of Electro Swnch Corp., Weymouth, MA 02188 . . . . . .. 617-335-5200 
§ Guardian Elec. Mfg. Co" Koike Electric, Woodstock, IL 60098 •.......... 8 t 5-337-0050 
tLucas Ledex Inc., Vandalia, OH 45377-0427 ............................ 513-898-3621 

Master Electronic Controls, Los Angeles, CA 90025 ..................... 213-452-1336 
§Midtex Relays, Inc., EI Paso, TX 79906 ................. 915-772-1061;1-80()'MIDTEXI 
§Potter & Brumfield, A Siemens Co" Princeton, IN 47671-0001 812-386-1000 

Relay Service Co., Chicago, IL 60651 ................. :............ 312-252-2700 
§Relay Specialties, Oakland, NJ 07436.... ................ 201-337-1000 
§ Reliance Electric Co., Marketing Info Center, Cleveland, OH 44117 80()'245-4501 

Relays, Telephone-4500 
§ American Relays, Inc., Santa Fe Springs, CA 90670, 213-944-0447 •• B-1404-1408 
§ C.P, Clare Corp., Chicago, IL 60645, 312-262-7700 ."... ..•••.• ••.•.••• B01430 

§tCommunications Instrumenls, Inc., Fairview, NC 28730, 704-628-1711 
..... ...... ..... .. ..... . ... ... .. ....... ...... ...... ......... 8 01432-1438 

Coto Wabash, Kearney National Corporation, Providence, RI 02907, 401-943-26116 
................................................................. B01441 

Hasco Components International Co., Bellrose Village, NY 11001, 516-328-9292 
.................................................................. B·,494 

§ ITT Components, ITT Corporation, Irvine, CA 92718, 714-727-3001 .•.•.• B.,5" 
§t Line Electric Products, Hartford, CT 06141,203-659-3573;1-800-331-1137 

................................................................. B·1537 
§ Schrack Norlh America Corp., Ronkonkoma, NY 11779-7209, 516-737-0099 

....................................................... 8·1571-1573,1576 
§ American Zettler, Aliso Viejo, CA 92656 . . . . .. ........... 714-831-5000 
§Aromat Corp., Matsushita Electrical Works Lid., New Providence, NJ 07974 

908-464-3550 
Cardinal Control Co., Kensington, CT 06037 ........... . . . . . . . . . . . .. . . 203-828-6379 
Deltrol Controls, Milwaukee, WI 53215 .. ...... ...... 414-671-6800 

§tElectrol, Hamlin, Inc., Lake Mills, WI 53551 414-648-3000 
§tElectrol/Hamlin Inc., Hamlin, Inc., Lake Mills, WI 53551 .. 414-648-3000 

Fifth Dimension, Inc., Trenton, NJ 08638 ............... 609-393-8350 
GTE SUPPLY, GTE SUPPLY, DFW Airport, TX 75261... 80()'433-4837 

§ Gunther, W., GmbH, 0 8500 Nurnberg 82, GERMANY (0)911/65521 or 65520 
§ Hamlin Inc., Lake Mills, WI 53551 414-648-3000 

§t Interconnect Devices, Inc., Kansas City, KS 66106 .. 913-342-5544 
§ ITT Schadow, Eden Prairie, MN 55344 612-934-4400 

Liberty Controls, Shorewood, IL 60435 815-725-2241 
§ Magnecraft Electric Co., Northbrook, IL 60062-5376 . . . . 708-564-8800 

Master Electronic Controls, Los Angeles, CA 90025 . 213-452-1336 
§Midlex Relays, Inc., EI Paso, TX 79906 ................. 915-772-1061;1-8O().MIDTEXI 
§ NEC Electronics, Inc., Mountain View, CA 94039 . . . . . . . .. 415-960-6000 
§ Omron Electronics, Inc., Control Components Division, Schaumburg, IL 60173 

.. .. .. .. . . . .. . .. . . .. .. .. .. . . . . .. . .. .. .. .. .. .. .. .. . . .. .. .. ... 708-843-7900 
§ Original Electric Mfg. Co., Inc., Middlesex, NJ 08846 .......... 201-271-5770 
§ Potter & Brurnfield, A Siemens Co., Princeton, IN 47671-0001 812-386-1000 

Relay Service Co., Chicago, IL 60651 ....... 312-252-2700 
§ Relay Specialties, Oakland, NJ 07436...... 201-337-1000 

Shokai Far East Ltd., Peekskill, NY 10566. ................ 914-736-3500 
Stetron International, Inc., Buffalo, NY 14203 . . . . . . . . . . . . . . 716-854-3443 

§Wheelock, Inc" Long Branch, NJ 07740........ ............. 201-222-6880 

Relays, Thermal-4500 
§ C.P. Clare Corp., Chicago, IL 60845, 312-262-7700 ........ " ••.• , •.•• ,. B·,43O 

Coto Wabash, Kearney National Corporation, Providence, RI02907, 401-943-2686 
......... ..•..•.•.•.•..• ...•. ........ . ...................... 801441-1443 

Hold-Heel Products Corp., Chicago, IL 60840, 312-728-4454;312-728-4455 
..•.•....•.•..•..••.•..•...•. , ................................... B·,50, 

§ Midtex Relays, Inc., EI Paso, TX 79906, 915-772-1061;1-8oo-MIDTEX1 •.• B.,548 
§ MSD, Inc., Magnecraft, Darlington, SC 29532, 803-393-5421 .••• ,....... 8-1551 
§Struthers-Dunn, Inc. and Hi-G Co., Inc., Pitman, NJ 08071-0901, 609-589-7500 

• ...................................................... , • , . .. . ... B·1589 
Therm-O-Disc, Inc., Sub. Emerson Elec. Co., Mansfield, OH 44907-0538, 

419-525-8500 ,................................................... B·,865 
WARREN G-V, GENERAL SIGNAL CORP., WHIPPANY, NJ 07981, 201-386-1200 

. ............ " ...•.•. , .......................... , ............... B·,870 
AHech Corp" Somerville, NJ 08876 ..................................... 908-707-8484 

§t Ampe"te Co., Inc., Union City, NJ 07087 ................................ 201-884-9503 
Cambridge Aeroflo, Inc" Shirley, MA 01464 ............................•... 508-45-2346 
Douglas Randall, Pawcatuck, CT 08379 ................................ 203-599-2075 

§-Product sold through distributors t-Product meets MIL specs <p-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

§ Eaton Corp./Cutler-Hammer Prods. Aerospace & Commercial Controls OJ,,,, Milwaukee. 
WI 53216 414449-7487 

§ Gunther, W., GmbH, D 8500 NurnbE-~l'f~ li2, GERMANY (O)fJ11/6552"1 Of" 65520 
Jaico Products, ,Jaidinqer M1p. Co, triG., ChIcago, il oU622 3 ! 2··42 i - r 090 
Master Electronic Controls, Los An9des, C!\ ~)D02~· J. ':.~- (1 b~.~- ! :386 
Prlnco Instrurnents, ~nc., SoutharnpiGIl, P ~\ 10906 

§ Relay Specialties, Oakland, f\U 07436. 20~,<;';;7-100() 

§Square D Co., Palatine, iL 60067 708-:397<2600 
Sylvania GTE Control Devices. Standish. ME 04(')84 :>07 ·6!l2-4535 
Texas Instruments, Connector System, Attleboro, MA 02703 . 508-699-5269; 

Texas Instrs., Malls. 8. COlltrc~ls Grp., Atiteboro, MJ\ o:nn:s 

ReIClYS, Time Deiay-/j,5{I()I 

::or G~~~) ;;451) 
50e-699-3800 

§ Allie,~ Controls Incorporated, Waterbl tf:,r, t f ~6li!J5- 38~!:7, 2f1. :j--;r-;7 -,~ ,-r:J~j 

§i Amperite Go., inc." Union CitV, NJ irteei', :~O~-dEAl-rp.fjO~ f}~"'~4 ~/~ 

§ Aromat Corp., Matsushita Electrica~ Wortt~ Ltd., New Providence, NJ 079'lll-, 
908-464-3550 ..... _ .... _ ........... , ........... " .............. ' .. """... '-'-14"15 

§ AutomatiC Timing & Corrlrols; C:c.~., k,ing ot Pruo:~i~, !-"fJ;., 'H9~ml, 

215-337-5500;800-441-8245 . _" ... " .. _"" .... ".. l)u~1?~ 

Grouzet Corporat~on, Carrollton, TX 75006-2503, ~i4-:25n-1I3A7;1·800-5J.7··531·! 
........ " ............... " ....... ,... " .............. "... !'1i··144S-i~4A 

Crydom Company, Lakewood, C.1Ii. 907"H-:3699, 2 i3-Sf\5-:.t53G 8.:..1451 
§ Douglas Randall, Pawcaluck, CT 06379, 203-59;)-20"TS. _. 13-1458 
t Electronic Specialty Corp., \lanCOt!Vei', WA 98655, 2C1H,·5i4,·5i('J:)O ..• , Ba 146? 

Genicom Corp., Waynesboro. VA 22980, 7iJ3-949 .. 1'!71 .,. _ ...... Bo'HJ13.14fl2 
Gruner, Advanced Components Industries, ~nc., Turranr,;~, GA '£lIJSU1, 

213-328-0060 ......... .," ....... _., " 8"1492 
§ Heinemann Electric; Co., Lawrencevilie, I\I.J OSA48-0ROO, 609-88~~··4ijOO 

.......•..... " .. _". .. . _ .. " . . . . ,. .. " flo1361H<171 
Hold-Heel Products Corp., Chicago, U. 50540., 3i2·-72B-'(4454;:31~·!-728-4455 

~ !OEC Corpon~tkm. Sunnyvale, CA 91406£)-2:211, 4ng-74""DSf#) B oII 15U2-15U3 
§ Instrumentation !it C()ntro~ S,!/s., ICSJnc., P.ddi£lnn, I; .. (:1rHYil. '10,fi-S~;J,-82fm 

t logitek, Inc., Ronkonkoma, N'Il1"l79, 516-467-4?OQ .,........ .,' 1l'-;53S-,1540 
Master Electronic Controls, los A"!lel.lS, ell 90025,21:;-,,52-1336 .. 13.·1541,1544 

§ Midtex Relays, Ino_, EI Paso, T)( i'9906, 915-Tl2-10!il;1-mllj-iIIIll)'fEX'j 
. _ ..... _ ... " ........ _ ........... " ..... "." ........ " .. ". _ ... 3-1547-1549 

§ MSD, Inc., Magnecralt, Darlington, SC 29532, 803-393-5421 .. B·155"d,15~3,1556 

§ Palter I> Brum'l;e!d, A Siemens Co., PrincetDl1, !N 476n·()!)Oi, [,1:!-38!HOfJU 
... . ..... , .... ",. . .... "... " .. , ... ,.,........... .,.",.. a~'1f.'6S 

t Ross Engineering Corp", Campbe,lI, G/\ 95003, 4U8-371-41'>21 .. "... !iq"i6~-15E9 

Schrack North Ameri~;a Cmp .• !R(IJnkf)n~{\"ml2!, N"J' 1-·1779·-'2.09, S"lG-'l31-{)09Y 
'" ••.... _ .......... _ •• _.. ••...•.... ... K;i<ll15711-"513,157ti 

t Scientific Technologies Inc., Control Components D~v., Hi3V1tJ3f~<i..~. 'C#t, 94(j44'·7a~-t1. 
415-4171-9717;800-221-70~O .. ,," ....... ".,.' , .. " .. ' •... B"157a-157~ 

§ Silicon Power Cube Corp"J long \Seae!"!, CA 90805, ?i,:":H334-B390 ,.. 8""1582 
§t Struthers-Dunn, inc. ~nd Hi-G Co., inc ... "i~",an, NJ !l607H)!)Ui, !i!l9-589'·T5UO 

.•......••...•. ', .•. " .. ". .. . . . .. 6Q'l5B9 
WARREN G-V, GENERjIo,L S~G~J.H_ COHiF"., WH!PPAi\'V, ~'<S,' {.)798 'i) 2Q1-JV.5-i20G 

. , .. ' ••• , .•.•••••.•..•• ,_ •• " •.• ,'" ••. " fl,1!'>'re7tl 
§ Action Instrumen~s, San Diego, Cfo 92123 . 
§Air-D-Trontcs. Trush, Inc., Cazenovja, NY '13025 

6 i q~279-57?6 
315-e55-238"? 

§ Allen- Bradley Co., Div. or !ndusrrial Cr,n1mi (.3q.i" KlJiiiw.::ul:'F:0. W~ 532(1"1 
~ "1 4-38.2·· 2000 

§ .l\!tech Corp" Somerville, 1-.lJ 08876 [',(liJ-70"l ~8413i:j. 
§t Amerace Corporation, Hacket1stown, NJ (f1840 . 2C 1-352-1 f 22 

Amerace Corp., Eiastimold Div., HackeUsiown, NJ 0'/840 . . 20~ -B5:2-'j i ~2 
§ American Cuntrol Products, Dl\' 0: P~ecis!on Timt;r Co., be" ·\I'fpst.bm\)~", Gf OG.-J·ge 

203-399-6253 
§t Antex Electronics Corp.., Gardena, CA 90248 , 213-5::2-3092, 

§ Artisan Controls Corp" Parsippany, NJ 07054 , 201-428-1770 
t Babcoc~ Inc", Orange, CA 92667 714-633-3700 
§Brenlek International, Inc" Hallam, PA 17406, 7'17-755-8000 
§ Buchanan, Amerace Corporation, Livingston, NJ 07039 201-992-8400 

Cardinal Control Co., KenSington, CT 06037 203-828-6379 
§ Comell-Oubiiier Elctrns. (Corpora\(j HflHdql1<:lfte,'s}, WB.yne. NJ .fJ74l0 20'1-694-8600 
§ Cramer Co., Old Saybrook, CT 06475 800-247-6784 
t DARE Electronics, Inc., Troy, OH 45373 5'13·,335-0031 
§ Deltrol Gontrols, Milwaukee, WI 53?15 414-671-6800 
§ Diversified Electronics, Inc., Evansville. IN 47706-1 140 . 8 i 2-426-2806 
§ Durakool, Inc., American Electronic Components, Elkhart IN 46!i14 219-264-1116 
§Eagle Signal Controls:A Mark IV Inds. Co., Austin, TX 78753 512,-837-8300 
§ Eleclromatic Controls Corp., Hoffman Estates, IL 60195-2010 ' 708-882-5757 

Electronic Innovations Corp., Englewood, CO 80110 303-789-0424 
§ Erni Components, Richmond, VA 23236 804-794-6367 
§ Furnas Elec., Batavia, IL 60510 708-879-6000 
§ Gems Sensors Division, Div, of IMO Industries Inc., Plainville, CT 06062-1198 

GTE SUPPLY, GTE SUPPLY, DFW Airport, TX 7526'1 , 
§ GunUrer, W., GmbH, D 8500 NUrIlberg 82, GERMANY 

Jaico Products, Jaidinge, Mfg. Co, Inc_ Chicago" IL 60622 
t Jettron Products Inc., E. Hanover, NJ 07336 

203-677-1311 
. , . . . . . .. 80(1..433-4837 

.... (0)911/65521 or 65520 
312-421-1090 
201-887-0571 

Macromatic Division, Milwaukee Elctrns. Corp., Milwaukoe, WI 53223 
§ Magnecraft Electric Co., Northbrook, IL 60062-5376 ' 

414-358-4000 
708-564-8800 
9 13-894-9"111 § MKC Electronics Corp., Overland Par~ KS 66215 . 

§ National Controls Corp., W. Chicago, IL 60185 .... 
Nolatron, Harrisburg, PA 17111 .... " ..... 
NTE Electronics, Inc., Bloomfield, NJ 07003 

§ Ohmite Manufacturing Co_ Skokie, IL 60076 

312-231-5900 
717-564-3398 
201-748-5089 
708-675-2600 

Paragon Electnc Co .. Inc., Two Rivers, WI !)4 24 'j ... 

§ Pass & Seymour ILegrafld, Pass & S(~ymo~Jr linc., Syracuse, NY 13221 

§ Re~y~nt Controls, Inc. ShH!ton, CT 0648,~ 0/'(.7 
t Fl,(jay Specmlties, CJal<:i.'":nd, i\U 0:' (l,:~:'~ 
§ Scientific Techno!o~lil7s Iqc., Optic",! Ser.::'(,r Db", H;"\,ltJ<i,fd, CA 94S'~4 
t S19m<''1DO~"lter, InC'", CRr:;nn, CA gn74E . 
t Sohd State Electronics Corp., Northndge, ,:A !::l1321! . 
~ Squ~re 0 Co., Palatine, lL 60067 
§ SSAC Incorpora1ed, Baldwinsville, NY '13027 

414-793-1161 

~; 15· 4DR-R211 
20~:Hl?4- :~q?4 

'?Ul-<:J7 i000 
415-1.171·9717 

~"I !3-82 .. Sigma 
3 : >~J9:,j-a257 
/(Y5·397-?600 
:i ! ")··~538-13UO 

§ Switches UrJ!lmiied, loc. \Mo,:v}~'iclf-', j\iV .; .! '")'",7",- ., 1 fl··.:.: ·lr\-tlOOn'E!()(j·:-'! 1··lJ4B7 

i"Ten1po lnstrument. Inc., Cnmmad<, NV i i72:~ S IF,-H~H<::;700 
l~l'cn')! (::;ompor,y. "lev .. ' b(;-)r!!r" \NI :,,3~r:! '1':'i~';',-::::2<'1:JO;j 

T0Y.'':S Inf;~rtItTI(mt,-,. Conr:Cf:;ic,r Sv~~em ·.2,ftlpr~·nlo. \1':/\ G~"/C" SOr~-{H8-b2\."iD· 

rexas lnslrs" Malk::;. ,~, CCf1tr,:)ls Grr--., AH!oborc" !\fI/\ 0270'::'\ . 508-699-::~800 

'rht::r~Tl-0-~!isr;, !nc., Slll}. cne(S07' t:ler, .-:,~., i\ilC:.r's:·\(:;.·!(~. ::)H ,149i)"I-Qh:'-:B 

Timeco. inc., !'Iuntingion, VI}V :.. ... ~~:/(iF, 
,ynmf; fll~ad( ~":;Drp, Tuisil (J!<. 71;·; J0. 

<4 I Y-525-RSOO 
304··7.')3··~:, i 48 
::( 1 G··~,8:J i 2?O 
7'1 P'-/!,11·'~~f59 -~ 'riLle Elf,drunic.: S\I~:hYr,s \';,;:. C.!~y'(,<)~r), ~'.~\' ~ 1 :';:~!. 

~ 1 URCK Inc., Minneapolis MN 5::>-1."'·j -26.')6 . , (0-11 ;';:'-!}5~1-922L!·: '1-800-:328-0.580; 

I-SOO-544-PROX 
Unilecl Tecllnologie~ Con!ro! ~3ystGrn:j, l ofpr,spor!:, IN 4~' '~01 

~ V;::1;19uard Helav Corp" Wruwick, FU 02866 
-r Wi!mar EICCirorm~s, Inr::., "}or~i)nce, CA 90505 

2 EJ tA7 ·6142 
ItO 1-732-0700 
213-3?6-666<1 

Belays, Tra~si$w,' OJ. DiP c"'s~; lyp',s ,-- :,<)8 Relal/s, Printed Circuit 
Mounling (Vol. B) 

Re~<JIys, 'lfacuum-45IJO 
§ I:';.P. CIEre Corp,., Chijcago, ~L 0064.5" 312-262-7700 ..... ,.. BQ 1430 
1 Jennings, San ,Jose, CAl 95122-2696, ·'tOg-29~-4~25 ... ,. . .. B"'1r;'iB-1519 
§ ~Aflovac Corp." Santm 1r1mt..J£llra, GA t.j~~·j-10"'(4!122, 605-684....:!S-EC;13!};}L25:J·4650 

§ MSD, lar.;.., Magnecmft, ~]~r!ington\ SC 20S~):2, 80;~··~193-54.2·~ n.", 

t !FlOGS E[~gin~ring Corp., C~mpben, :ct~ :95008" 40a<~Tj.~i62··j ... , 
B'i5,'1 

1;,-': 1567'"1 b69 

31 E!ectrol, Hamlin, inc., Lake Milis, WI 535~:' i 
9t E!ecirol/Harnjin Inc., Hamlin, inc., Lake Mills, '.N153551 ., 

file Fredericks Cornpany, Huntinfjdon Valley, PA 1 ~006 
§ Gunther, W., GmbH, 0 8500 Numoery 82, GFf1MANV 

Lectronic Research Labs., ~nc., Camden, NJ 08 104 . 
Master Electronic Controts. los Angeles, Cf\ 90025 . 
Spectron Glass, & Electronics, inc., Hauppuuqe, NY 1 17118 

4- 14-648-3000 
414-048-3000 
215-947-2500 

{C)9; ~ /G3::-'2'1 or G5520 
609-541-4200 
213-452-·1336 
!j'i (3- ~ ,82· 5800 

Relavs;, VOi~lllJe Sensiiii'<l'If.l-'tti(l){j 
§ ;\med Gont.lI'ojs '';;corpoJ'ated, Wat'l'~rt;.ury, GT UG",W5.<H3:rl, '1tJ~h7G7"··..:'!2.W'J 

§ Americ.alr'l Reiays, kIC., Sa'~ts Fe Spring!;, CPt f;I;fi:Q':rn, ~i3·lJ4,(~{j"I'17 .. B(,!14!}4~ ~40Sl 
§ American Zettler, Aliso Viejo, CA ~Yl65ifi, 1i4-B311·,500v. , ... 8<1l1!~,i2 

§t Arnperite Co., [nc., Union City, I~J {frOB7, ~1:0i~~lfl41-95Q3 . _. Sbl14'14 
Aromat Corp., MatS'iustiit1!l F.:lectt'ka~ ~Vt)rlts U.d., hle'\lll Provij(jo2!l1cre, h'iJ 079"::'i.'L 

9(;;a-464~3550 . "",, ........ , ....•. ,., .. <., i8,q41-i5···1~~·U~.142" 

{i t.:.r'. Ciare. Corp., Chicago, il... SiJ£4G, ::: '1:!<:3:1.,:7:CI0· " 
§1"Col'llmunica:iions instrl!Jmer,ts, ine., r-:e.iIl'Jif:';li, iNC ,~lfl::.\e, ·nl4··523··-jj·-;]i 

...•...••.••••.••. .. ,", .• ' f.:Z{<1tJ2:~-143a 

t Computer Components, jnc., fr;eir;I~Hl. ~~V '~:Uf:O::::\ 91 .. F7~1~;··16-i1 . .. ~t"'J;":l9g 

Crm.d7.et C~,w;:toretkm, CaHo!!'Jon, 1"':( -(G~'tlJq5·~·:~O::{, 2·!\·:~"25U .. ;f,ta-:',:1-.WjG'·S27 5~J H 
..... , ............. _. B01"6 

Ci'y(hm"~ Company, Lakewood, C~. £l~I?~1<~1fi~9, 213-:a65,,:l5:?'~':, . S~';4:10,i,4e;2 

,n'ouglas, F.1i::lndal~, !·"'o::ltf~'caiu.cl', c:r 06379, :~~:".·~:l)9-~~Qlrs .. . 18 ... 1451 
§t Geni-com Corp., Waynes~~oro, \fA 229&0, '?v'3 .. 9/~9-·\,t.rn . n.'~-:-'J 1:?-1(!14,14fl';:. i495 

§(-Jr:ayhiR[ Inc" l,.a Gfanqe, 1L60525, 70fl-:,:~~4··104() B'f1489 
§ Hamlin Inc., Lake Milia, Wi 53551, 414"1~!.hjOf.)O , . . ... ".. BG1493 

Hasco Components intermJtional Co., Se!.lrose vma9~. NY l'W01, 516~328-9292 
." ............. " ....... "." .. , .. " ....... _ ... " .... " .... '. B-1494,1498 

IDEC Corporation, Sunl1J!Vale, CA 94089·221·1, 408-741-0550 .... '. 8-1502-1503 
§ ITT Components, In Corporalion, Irvine, CA 92718,714-727-3001 ...... 11-151'1 

§t Leach Corporalion, Buen. Pk., CA 90622 ... 5032, 714-·"39-0770 .......... 0·1531 
§t Line Electr;c Products, H.r1fo,d, CT 06141,203-559-3573;1-8110-331-1137 

.. Loyiiek, Inc., Ronkonkoma, NY 11779, 5·16-467-·~200 ......... ". _. B-1538,1540 
§ Midi". Relays, Inc., EI Paso, TX 7!J90S, 91S-772-10G1;1-000-IIJIIO'fEXl 

..• , ....... , ...... " •.....•. , ... _ .... ". _ ............... ,... aO'l5~7~'1549 

MSD, Inc., Magnecrait, Darlillglon, SC 29532, 803-393-5421 . •..•. a.1551,15(;6 
§t Potter 1.\ Brumfield, A Siemens Co., Princeton, IN 47611 ... 000"i, a'l2-aSS-l0UO 

... _ .. "."." ... _ .. " ..... " .. " ............. "." .... _ .......... _." .. ". _ 1)·,565 
Schrack North America Corp., Ronko(Okoma, NY 11179-7209, 516-731-0099 

.......... _ ........ " ................... " .... "......... 8 0 1571-1573,1576 
t Scientific Technologies Inc., Conlml Components Div., Hayward, CA 94544-7831, 

415"471-9717;800-221-7060 ••..... " .............. ".......... B-1578-1579 
§ stancor, White-Rodgers, Logansport, IN 46!l47, 219-722-2244 •••.• 8 0 1584-1587 

§t Struthers-Dunn, Inc. and Hi-G Co., Inc", Pilman, NJ 08071-0901, 609-589-7500 
... " .... " ............... " ......... " ...... ,." _ .. " ..... "." ........ 6 0 1589 

WARREN G-V, GENERAL SIGNA!. GORP" WHIPPANY, NJ 0798:1, 201-386-1200 
................ , ........ " ...............................•.... " .. 6·1870 

§ Action Instruments, San Diego, CA 92123 , . . . . . . . . . . . . . . 619-279-5726 
§Altech Corp, Somerville, NJ 08876 908-707-6484 
§ Antex Electronics Corp" Gardena, CA 90248 ,. 213-532-3092 
§ARGAControls, Pasadena, CA 91105 ..... ... . .. 213-682-3314 
§ Buchanan, Amerace Corporation, Livingston, NJ 07039 . , .. 201-,992-8400 

Calex Mfg. Co., Inc., Pleasant Hill, CA 94523 51(1..932-3911 
Canyon Eictrns., Phoenix, t>;Z 85021 ..... ".. 602-944-4421 
Cardinal Control Co., Kensington, CT 06037 203-828-6379 

EEM 1991 §-Product sold through distributors f-Product meets MIL specs 'I>-Rentals #-Value Added Reseller 



Relays, Voltage Sensitive-4500 (Cont'd) 

c:ontrol Engrg., Inc., West Springfield, MA 01089 ........................ 413-781-1330 
Coto Wabash, Keamey National C:Orporation, Providence, RI 02907 ..... 401-943-2686 
Crompton Modutec, Manchester, NH 03103 ............. 603-669-5121;800-METER8-1 

tDARE Electronics, Inc., Troy, OH45373 ................................. 513-335-0031 
§Diversified Electronics, Inc., Evansville, IN 47706-1140 .................. 812-426-2606 
§ Durakool, Inc., American Electronic Components, Elkhart, IN 46514 ..... 219-264-1116 
§ Eagle Signal Controls:A Mark IV Inds. Co, Austin. TX 78753 ........ ;... 512-837-8300 

§t Electrol, Hamlin, Inc., Lake Mills, WI 53551 ............................... 414-646-3000 
§t Electrel/HaiTllin Inc., Hamlin, Inc., Lake Mills. WI 53551 .................. 414-646-3000 

Electronic SpeciaHy Corp., Vancouver, WA 98665 ....................... 206-574-5000 
§ Gentron Corporation, Scottsdale, AZ. 85260 ................. 602-443-1288 
§Guardian Elec. Mfg. Co., Koike Electric, Woodstock, IL 60098 815-337-0050 
§ Gunther, W., GmbH, D 8500 Numberg 82, GEI3MANY ......... (0)911/65521 or 65520 

INRESCO, Inc., Manasquan, NJ 08736 ............. 908-223-6330 
§ In Schadow, E;den Prairie, MN 55344 ......... . .. . . . . . . . . . 612-934-4400 

Jaico Products, Jaidinger Mig. Co., Inc, Chicago, IL 60622 . 312-421-1090 
Larson Instrumen~ Orangeburg, NY 1 0962 . . . . . . 914,359-3800 

§ Magnecraft Electric Co., Northbrook, IL 60062-5376 . . . . . . 708-564-8800 
Master Electronic Controls, los Angeles, CA 90025 ......... 213-452-1336 
Omran Electronics, Inc., Control Components Division, Schaumburg, IL 60173 

.. .. .. .. .. . ... ............................... .. .. .. .. .. . ... 708-843-7900 
Relay Service Co., Chicago, IL 60651 .................... 312-252-2700 

, § Square D Co, Palatine, IL 60067 .... ............. 706-397-2600 
§tTeledyne Relays, Teledyne,lnc., Hawthorne, CA 90250 .. 213-777-0077 

Tempo Inslrumen~ Inc., Commack, NY 11725 . . .. . . . . . . . . . 516-864-3700 
Unijed Technologies Control Systems, Logansport, IN 47401 .......... 219-747-6142 

t Wilmar Electronics, Inc., Torrance, CA 90505 . . . . . . . . 213-326-6668 

Relays (MIl)-2440 
t Allied Controls Incorporated, Walerbury, CT 06705-3827, 203-751-4200 

..•........•....•.... , ........ ,. ..•.•... .. ...•.•..•...•. .•.. S·1400-1401 
§t Communications Instruments. Inc., Fairview, IIIC 28730, 704-628-1711 

......................................................... , .. 6 8 1432-1438 
t Computer Components, Inc., Pelham, NY '10SQ3, 914-736-1611 ....•.... 8·1399 

Ei Ii. S, f'nme 1 echnology Inc., I'<iorth Branford, CT 06471, 203-481-5721 
•..... ..•.. . . ..••••.•.•... ...• .•.•.•..•.. .. . ... ..• ... •. ..••• S01462-1463 

t Electronic Specialty Corp., Vancouver, WA 98665, 206-574:5000 •.. B·1467,1626 
§tGenicom Corp., Waynesboro, VA 22980, 703-949-1471 •. B.1012-1014,1482,1485 
t Jennings, San Jose, CA 95122-2696,408-292-4025 ....•..•.....•. 8'1516,1519 

§t Leach Corporation, Buena Pk., CA 90622-5032, 714-739-0770 ..... e*1527-1532 
Logilek, Inc., Ronkonkoma, 111'1' 11779, 516-467-4200 ..•...•.•..•. B·1538~1640 
MSD,lnc., Magneerafl, Darlingion, SC 29532, 803-393-6421 •. 8·1551,1555·1556 

§t Potter & Brumfield, A Siemens Co., Princeton,lN 47571-0001, 812-386-1000 
..................... : ........................................... B·1565 

§t Struthers-Dunn, Inc. and Hi-G Co., Inc., Pitman, NJ 00071-0901, 009·589-7500 
................................................................. a·1589 

§tTeledyne Relays, Teledyne, Inc., Hawthorne, CA 90250, 213-777-0077 
..................... , : ..................... , ..... a·1604-1605,1609-1610 

t Cornell-Dubilier Elc!rns. (Corporate Headquarters), Wayne, NJ 07470. 201-694-8600' 
Coto Wabash, Kearney National Corperation, Providence. RI 02907 . 401-943-2686 

§t Eaton ·Corp.lCutier-Hammer Prods, Aerospace & Commercial Controls Diy., Milwaukee, 
WI 53216 414·449-7487 

t Electrol. Hamlin, Inc .. Lake Mills, WI 53551 .. 414-648-3000 
Filth Dimension, Inc., Trenton, NJ 08638 . 609-393-8350 
Kilovac Corp., Santa Barbara, CA 93140-4422 . 805-684-4560;800-253-4650 
Master Electronic Controls, los Angeles, CA 90025 .. 213-452-1336 

§ Scientific Technologies Inc., Optical Sensor Div., Hayward, CA 94544 415-471-9717 
t Solid State Electronics Corp., Northridge, CA 91324 . .. ................. 818-993 .. 8257 

§t Teledyne Solid State, A Div. of Telsdyne Relays, Hawthorne, CA 90250 
213-777-0077 

Rental & Lease Equipment-2900 - See Vol. D 

Repair Equipment, Surface Moullt-4100 - See Vol. D 

Repair Services, Surface Mount Equipment-4100 - See Vol. D 

Repeaters, Pulse - See Transponders (Vol. D) 

Repeaters, Servo-4900 - See '1/01. D 

Resins, Encapsulating - See Compounds, Encapsulating, Molding & 
Potting (Vol. C) 

Resins, SynthetiC - See Plastic Raw Materials (Vol. C) 

Resistance Comparators - See Bridges, Resistance (Vol. 0) 

Resistor Hardware-2500 - See Vof. C 

Resistor Networks, Surface Mount-4700 - See Vol. A 

Resistors, Adjustable-Also See Potentiometers; Rheostats-4700 -
See Vol. A 

ReSistors, Ballast (Incl. Tube & Solid State Devices)-4700 - See 
Vol. A 

Resistors, BeryUia Core - See Resistors, Integral Heat Dissipator 
(Vol. A) 

ReSistors, Bulk Ceramic-4700 - See Vol- A 

Resistors, Carbon Film-4700 - See Vol- A 
.. ReSistors, Ceramic Core-4700 - See Vol. A 

ReSistors, Ceramic Metal (Cermet)-4700 - See Vol- A 

Resistors, Chip (For Microcircuits)-4700 - See Vol_ A 

Resistors, Composition, Carbon-4700 - See Vol_ A 

Resistors, Decade-4700 - See Vo1- A 

Resistors, DepOSited Carbon-47'OO - See Vol_ A 

Resistors, Disk, Rod & Tube-4700 - See Vol_ A 

Resistors, Film, Metallized & Nonmetallized-4700 - See Vol_ A 

Resistors, Flame Retardant-4700 - See Vo/_ A 

Resistors, Flux Sensitive-4700 - See Vol. A 

Resistors, Foil, Ultraprecision-4700 - See Vo/_ A 

Resistors, Four Term!nal-4700 - See Vol_ A 

Resistors, Fl.lse-4300 
§ Allen Co., Inc-, Robert G., III. Hollywood, CA 91605, 818-765-8300; 800-999-3711 

............................................................. , ••• A'1840 
§Colber Corp., Irvington, NJ 07111, 201-371-9500 ...................... A0 1883 

Dale Electronics, inc., Columbus Div., Columbus, NE 68601-3647, 402-563-6506 
....................................................... Ao1199,1906,1908 

§t Dale Electronics, Inc., Noriolk Div., 1II0riolk, NE 68701-2242, 402-311-0080 
•.....•..•........•...•..•.•....•...••.••..••.•••...•.••......•.• A'1899 

General Resistance, A Prime Technology Company, III. Branford, CT 06471, 
203-481-5721 .....•......•......•....••.....•.•...•...•..•.•....• A-19l3 

§ KOA Speer ElectroniCS, Bradford, PA 16701, 814-362-5536............. A.1934 
§ KRLlBantry Components, Inc., Manchester, NH 03103, 603-668-3210 

. ...•. .•.. ...•..•.•. .. .. .. . .. .•.•.•.• ••..•.. .. ..•.•. ..•..•.. 1\·1937-1938 
§t Micro-Ohm Corp., Duarte, CA 91010, 818-3575377 ...•.•..•.......•.•. A.1947 
§t RCD Components, Inc .. , Manr-hesler, IIIK 03109, 603-®69-ll0~ ..•...•... 1'.-1982 

# Engineersd Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-286-4477; 
800-447-5639 

Hokuriku USA Ltd, Morton Grove, IL 60053 ........... 706-470-8440 
§t International Resistive Company, Boone, NC 28607 704-264-8861 

ISl Products In1'l, Ltd., Syossel, NY 11791·6093 ... 516-937-3475 
§Jaro Components, Inc., Boca Raton, FL 33431 ... 305-771-7000 

Kelvinlndust,ies, Inc., Sherman Oaks, CA 91403-3501 . 816-990-1192 
§ Liberty International Corp., Torrance. CA 90501 213-539-6452 

Meissner Industries, Dover, NJ 07801 ............... 201-366-1700 
§t Memcor-Truohm, Inc., Huntington, IN 46750 219-356-4300 

Mills Resistor Co., Los Alamitos, CA 90720 ...... 213-596-2454 
§ NTE Electronics, Inc., Bloomfield, NJ 07003 .' 201-746-5089 
l' Ohmite Manufacturing Co., Skokie, IL 60076 ..... 708-675-2600 
§ RCl-Shalicross. Inc., Smithfield, NC 27577 .. ' . . .. 919-934-5181 

R.F. Electronics, Inc., Irvine, CA 92714-5517".. 714-263-0661 
Shokai Far East Ltd., Peekskill, NY 10566 914-736-3500 
Ultronix,lnc., A Company of Vishay, Grand Junction, CO 81502. 303·242-0810 

t Vermont Precision Resistor, Codeco Corp. 01 Vermont. Stowe, VT 05672-1207 
. . . . . . . . . . . . . . . . 802-253-8567 

Vishay Resistive Systems, Malvern, PA 19355 .... 215-644-1300 

Resistors, Glass-4700 - See Vol. A 

Resistors, Heat Sink Encased - See Resistors, Integral Heat 
Dissipator (Vol. A) 

.Resistors, High Frequency-4700 - See Vol. A 

Resistors, High Megohm (Over 22 Megohms)-4700 - See Vol- A 

Resistors, High Temperature (Over 125°C)-4700 - See Vol_ A 

Resistors, High Voltage (1,000 Volts & Over)-4700 - See Vol_ A 

Resistors, Hot Molded-4700 - See Vol. A 

Resistors, Integral Heat Dissipator-4700 - See Vol. A 

Resistors, Low Temperature Coeificient-4700 - See Vo'- A 

Resistors, Metal Film-4700 - S~e Vol- A 

'Resistors, Metal Glazed-4700 - See Vol_ A 

Resistors, Metal Oxide-4700 - See VOI_ A 

Resistors, Microwave-4700 - See Vol. A 

Resistors, Negative Temperature Coeflicient-4700 - See Vo/_ A 

Resistors, Noninductive-4700 - See Vo/_ A 

Resistors, Oil Filled-4700 - See Vol. A 

Resistors, Plug-in-4700 - See Vol. A 

Resistors, Positive Temperature Coeflicient-4700 - See Vol_ A 

Resistors, Power-4700 _ See Vo/_ A 

Resistors, Precision-4700 - See Vo/_ A 

Resistors, Pressure Sensitive-4700 - See Vol_ A 

Resistors, Rectilinear-4700 - See Vol~ A 

§-Product sold through distributors t-Product meets MIL specs cI>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

Resistors, Standalds See Standards, Resistance (Vol. 0) 

Resistors, Sitrip-4100 -- See Vol. A 

Resistors, Suppressor-470(i - See 1101 . . IJ. 

r,'.mistore, S,.~rge-4·700 - See Vol. A 

r~esistors, SlIrillce Mmmt-4100 _. See '1/01. A 

1'll';sistors, Y1!pped-47()1) _ .. S(.e Vol. A 

:R:e$i$t~vl'S, Tmnperllliure Stmsitive-5300 
tietmnell'm Corp., Shrowsbl!rv. Mil. 0"1545, 508-842-0516 _.. .. 8:.1834--1837" 

§ L);)in Elet:i.ronic!;, !ne., Co~umh~l~ D;\I", C(J!~tnbus. t"IIE 6861]1-3641, 40~-563~6506 
......... ... ....... .............. 1'1'1908 

§ ~)ail? EI'f;~ct.ronicr.;. inc .. NorfoJ~ OiL, Norkl!~k, NE 63701··22~2, 402-311-0030 
• . . . .. • .. . . . . .. . ..... " ........ _.. . .•........ _ . .. _" •.. ,.. AII'1S97 

-j- tr.:1E"ctro-Fiims, ~nr.", Warwick, R~ 02886,401·738·9150 .,... ..... A(01910 
I':mottl JordiHl, A Company G'i VisQ;I~Y, GrClnd ,.iunction, GO 01502, 619-690-2401 

............ 1\0 1914-1915 
t ~mperjat Astronics, Northridge, CJ .. \ 91324, 818~g86-7672 ......... A-1919-1921 
§ Kf;'te;)la/Aodan Oi'lnsion, Anaheim, c.A. 92806, TM-63O-0081 B-1846 

§t !(AL/Bantry Cornponen~s, Inc., Manchester, NH O:~i03, 603 .. 668<:1210 
............. .. . ...... 1\01937-1938 

Preeiskm Resistor Co., Inc., largo, FL 34647··142'1, 813-541-5771 ...... A-1979 
t Qualily Thermistor, Bois,", ID 83709, 208-377-·337:1 .. ................. B-1859 

§t RCD Components. Inc., Manchester, NH 03109, 603-669-0654 .......... A·1982 
Ultron;x, Inc., A Company 01 Vishay, Grand Junclion, CO 81502, 303-242 .. 0810 

........ ............................ A·1994 
U.S. SebrSO!(, Corp., OrCinge, CA 92667'. 7114-539·"1000 ... , ....... a-1871 

§t Car;lorniQ Micro Oevices. !nc., Milpitas. CA 96()J5 408-263-3214 
C,:madian TnermOsiats (1 Control Ol'?vic(~s. Ltd, Montreal, f:.lQ, CANADA H4P288 

514-739-3274 
Coit),)r Lor;., Irvmgmn lid ~)i! j ) ::O~ ·';]7 i :)5:;C 
Oeg ... I;3[;8 Corp., Tomper<.,ilve Sensing Products, So P';'1iniiefd, NJ 07080 

#: Engineer8(J A~isemb!les & Corno(1r1ents Corp. Teterboro, N..J 07608 . 201-288-4477: 

§ International Resistive Company, t"!oone, NC 28G07 .. 
§Jal'O Componenls, Inc., Boca Raton, FL 3:3431 

Kelvin Industries, Inc., SI1erman Oaks, CA 91403-3501 
T Lake Sf/OW Clyoironics, 1I1G., WeslervJlJe, OH 43081 

§t Micro-Ohm Corp .. Duarte, CA 91010 
§ Miles Resistor Co., Los Alamitos, CA 90720 
§ R<:lltron Electronics, Miami, FL 33'172 
§ RCt -Shallcross, Inc., Sl11ithfield, NC 27.577 .. 

Seier,(iiic instruments, West Palm Beach, FL 33..:107 
o T eCf'no Di'/ision, Dale Eleclronics, Inc., Van Nuy'S, C/-\ 91405-11:;9 

Tepri) Cit Florida, Clearwatm, FL 33575 
tTtlermornelric:s, Inr:., Edison, NJ 08817-4695, . 

ViS hay Rt-~slstj\Je 'systems, Malvern. PA 1935~) 
Wes1ern Elctrn. Camps. Corp., Camarillo, CA 9301 () 
W:!br:~.'ch~ Electronics. S1. Paul, MN 55107 

-0'1 'lSI ~ncorporat0d, Vellow Springs. OH 45351 

H~",s~s1U!'s, Tin Oxide-4I700 - See Vol.. .Ii, 

800~44 7 .. 5639 
-'{J8A70-8440 
704·264-8861 
305-771-7000 
818-990·1192 
614-891-2243 
818-3575377 

213-598-2454-
305-593-6033 
919-·934-5181 
407 ~881-8500 
818 .. 781-1642 
813-796-1044 
908-287-2870 
215-544-'1300 
805-482·8002 
512-222-2791 
.'S13-1117-724-: 

Resis·!(lr.~, V""'iaole - See Potentiometers (Vol. /I.), Rheostats (Vol. A), 
Resistors, to.djuslable (Vol. Ai 

i'l®sis111rs, Wiwe\l\lou!1~-4700 - See Vel. A 

Reslstow, Zew-Ohm-,[j'lIJO - See Vol" Po 

Resistors (Mll)-2440 
t Aalpha P"eeision, Pacilic Resistor Co., Tarzana, CA 91356, "18-345-7811 

Ang~trohm Precision. Inc., A Company of Vishay, Hagerstown, MO 21740, 
A-1S37 

301-739-8'122 ............................................. A-1844-1S45 
§t Becl'lJllan Industrial Corp., Atfi!ir~1:e of Emerson Electric Co_. Fullerton, CA 92635, 

714-44'1 .. 2300 .... "·1847 
§1' Bourns, Inc., Electronic Components Sis., Riverside, CA 92507··2114, 

714-781-5500;800-782-2070;801·750-'1200 ..................•.. A0 1848-1849 
Caddock Electronics, Inc., Riverside, CA 92507, 714-788-1700 ..... ...... A.1853 
The Carborundum Company, ElectriC Products, Niagara Falls, NY 14302, 

716~27a-2521 . .. . . . .. .. . . ... ................................. Ao1880 
§ Calber Corp., Irvington, NJ 07111, 201-371-9500 ........... .......... A·1SB3 

§t Dale Electronics, Inc., Columbus Div., Columbus, IIIE 68601-3647, 402-563-6506 
· ........................................... A0 1199,1900-1902,1905,1907 

§t Dale Electronics, Inc., Nortolk Div., Nortolk, NE 68701-2242, 402-371-0080 
· ................................................. A0 189'1,1894,1897-1899 

EI"ctro-Films, Inc., Warwick, RI 02886, 401-738-9150 .............. Ao1910-1911 
Elliott! Jordan, 1\ Company of Vishay, Grand Junction, CO 81502, 619-690-2401 

...........................•......•......................... Ao 1914-1915 
General Resistance, A Pl"ime TechnOlogy Cornp~,"1'.v, N. Branford, CT 06411, 

203-481-5721 ........................... .. ........ 1\0 1913 
l' Imperial A.lronies, Northridge, CA 91324, 818-886-7672 .......... A0 1919,1921 

Internalional Manufacturing Services, Portsmouth, RI 028'71-2418, 401-683-9700 
................. , ............................................... 1\·1922 

Julie Research Labs., New York, NY 10001, 212-633-6625. ..... ...... A'1929 
§ KOA Speer Electronics, 'Bradford, PA 16701,814-362-5536............. A'1932 
t KRLlBantry Components, Inc., Manchester, NH 03103, 603-668-3210 ... A0 1936 

l\II"mcor-Truohm, Inc., Huntington, IN 46750, 219-356-4300 ............. 1\·194.6 
t Milwaukee Resistor Corp., Milwaukee, WI 53204, 414-271-9900 ..•...... Ao 195O 

t Mini-Systems, Inc., Thick/Thin Film Division, North Attleboro, MA 02761, 
508-695-0203 ............................. :............... ....... A.1955 

§t Ohmi!e Manufacturing Co., Skokie, II.. 60076,708-675-2600... AO'1958,1960-1962 
l' Ohmtek Inc., Vi,hay, Niagara Falls, NY 14304. 716-283 .. 4025 ...... 1I·1965~196'1 

t Pacific Resistor Co., Tarzana. CA 91356,816-34'5-7811 .... 1\~1968-1970 

t Philips Components Discrete Products DiviSion, A N(~rth American Philip~ 
Company, Riviera Beach. FL 33404,407-881-3200 ..... . . ....... . a01027 

t Piconics, Incorporated, Tyngsboro, MA 01879, 508-649-1501 ........... A.1975 
Precision Resistive Products, Inc., MediapOliS, IA 52637, 319-394-9131 

..... ....... .................................. .......... . 1\0 1976-1977 
t Precision Resistor Co., Inc .. Largo, Fl34647-14?1, 813-541-5771 .1\'1979-1980 

Quality Thermistor, Boise, ID 83709, 208-377-3373 ....... 9.1859 
§t flCD Components, Inc., Manchester, NH 03109, 603-569-0054 .. 1101982 

Resistors, Inc .. Chicago, Il 60650. 708-652-'7555 . A.1S03 
§t Stale of the Art, Inc., Stale College, PA 16803 .. 1797,614-355-800" .. Aol';)8b-',9,11 
§t Ultronix, Inc., A Company of Vishay, Grand Junction, CO 81502, 303··242-0S·jQ 

••••••.•••.••••.•..••..... , .•..•.•• , ............. Ae 1992-1!:195 
Victoreen, Inc., Solon, Oft 44139-3395" 216-248-9300;21£-248-9043 ..... A.·'997 

§t Vishay Resistive Systems, Malvern, PA 19355, 215 .. 644-1300 
.... .... ... ................................ A·200·1~2002,2(O!l4,2007,2076 

§t ill!cn Bradley Co., Electronic Components Div, f\ Roc:kw~~H Internationr'll Co., F.I Paso, TX 
799:<6 . 915-592~4BB8;800~592-488B 

§t California MICro Devices, Inc., Milpitas. CA 950:J~) 408-263-3214 
Clarestal Mfg. Co., Inc., HHwker Siddeley, PtG" Dovel, NH OJ820·150I 

603-, 42-11 ;'O.800~872 .. 0042 
# Engineered Assemblies & Components Corp., Teterboro. NJ 07608. ..201-288-4477; 

800-447-5639 
t H~comp. Inc., MarlborOLlgh, MA 01752 bO!:\-4RS-6300 

§t International Resistive Company, Boone, NC 28607 . 704-264--8861 
KDI/Tnangle Electronics, Whippany, NJ 07931 20'1-887-5700 

§t KelVin Industries, Inc., Sherman Oaks, CA 9140:.FY)O 1 818-9DO-119::?: 
Micro-Ohm Corp., Duarte, GA 9'1010 . 818-35753"77 
Microplex, Inc., Anaheim, CA 92806 . :/14-604-'1 S35 
Mini-Systems, jnc., Sunbcl! Microe:ectronic DiviSion, Deliona, Ft :327-::5 

Ij.Qi-:j/I.)··!)l:'u6 

§ r-.lytron Inductors, Inc .. Darlington, SC 29532 FJ0:3-393·5421 
t Philips Compon[:nts Discrete Products DiVIsion. Mincra: WeUs, TX 76067 

g" .,' <325-7B1'1 

§tRCL-Shallcross.lnc., Smithfield. NC 27577.. 919-934~5'181 

Struthers-Dunn. Inc. and Hi-G Co .. Inc .. Pitman. NJ Oe071~0901 609-589·7500 
§ Techno DiviSion, Dale Electronics, Inc., Van Nuys, CA 91405-1139 . 818-781-1642 

§t Tepro of Flortda, Clearwater, FL 33576 813· 7TJ6-1 044-
§tVamistor Corp., Sevierville. TN 37862. 615-453-0001 

Vermont Precis~on Resistor, Codeco Corp. of Vermont, Stowe, vT 05672··1207 

Resolvers, Synchro-4900 - See lIoP. D 

Resonators, Ceramic··230Q·- See VIJI. ,1\ 

Resonators, CeramiC, Surface Mount-2700 - See Vol. A 

Resonators, Microwave, Dielectric-3450 - See "101. A 

Resol1ators, SAW-2300 .- See Vol .• <1 

Retainers, Battery-2500 .- See Vol. C 

Rel:ainers, Relay-4500 
§ Amencan Zettler, Aliso Viejo, CA 9::>'656 
§ Potter &. Brumfield, A Siemens Co., Princeton, IN 476j'"j-OOO'! 

ActaJil1ers, Transistor 8< Dioole-2500 - See lIoi. C 

Retainers, Tube-2500 - Sec Vol. C 

Reticles-3700 
Mark Polarized Corp .. Hauppauge. NY 11788 . 

Retractors & Carriers- See Cable Retractors (Vol. C) 

RFI Measuring Equipment-2900 - See Vol. D 

RFI Sl1ielding- See Shields, RF (Vol. C) 

802-2G3 -8667 

7 14-83 !. 5000 
S 12-380· .. 1 DOG 

516-273~1122 

RFI Testing Services ._. See Services, Electrical Measurement & Test 
(Vol. 0) 

Rheostats-4750 - See Vol. A 

Rheostats, Motorized-4750 - See Vol. A 

Ribbons for Printers-2000 - See Vol. D 

Rings, Retaining-2500 - See Vol. C 

Rings, Slip - See Slip Rings (Vol. 8) 

Rivets-2500 - See Vol. C 

Robotic Pick & Place - See Arms & Manipulators, Robotic (Vol. 0) 

Robotics - See Arms & Manipulators, Robotic (Vol. 0), Contml Systems, 
Robotic (Vol. 0) 

Robots, Machine Vision-4900 - See Vol. D 

Robots, Pick and Place-4900 - See Vol. D 

EEM 1991 §-Product sold through distributors t-Product meets Mil specs <I>-Rentals #-Value Added Reseller 



Scanners, Fiber Optic-2475 

Robots, X-Y-Z-4900 - See Vol. D 

Rods, Ground-2500 - Se.e Vol. C 

Rotators - See Antenna Rotators (Vol. D) 

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

Rubber, Conductive-1.500 - See Vol. C 

Rubber Guards (For Equipment) - See Bumpers (Vol. C) 

Rubber, Silicone-1600 - See Vol. C 

Satellite Antennas - See Antennas, Satellite (Vol. D) 

Satellite Earth Stations, Transmit & Receive-1900 - See Vol. D 

Scale Expanders, Meter - See Multipliers, Meter (Vol. D) 

Scalers, Binary, Decade-2325 - See Vol. D 

Scales, Oial-2400 - See Vol. C 

Scales, Electronic (Counting/Weighing)-2900 - See Vol. D 

Scanners, Bar Code - See Readers, Bar Code (Vol. 0) 

Scanners, Crossbar-1900 - See Vol. D 

Scanners, Fiber Optic-2475 
Silicon Detector Corp., Camarillo, CA 93012, 805-484·2884 .. ..•... B·1342-1343 

§Banner Engineering Corp., Minneapolis, MN 55441 . ....... 612-5~4-3164 

Dolan-Jenner Inds., Woburn, MA 01801 .... 617-935-7444 
Fiberoptic Systems, Inc .. Simi Valley, CA 93063 .. 805-583-2088 
General Fiber Optics, Inc, Cedar Grove, NJ 07009 ....... .............. 201-239-3400 
litton Poly-Scientific, Div. of litton Industries, Blacksburg, VA 24060-3100 

................................... .............. ..... 800-336-5917;703-953-4751 
Micro Switch, A Honeywell Div., Freeport, Il 61032 . . . . . . . . . . . . .. 815-235-6600 

Scanners, Flying Spot-1900 ...,. See Vol. D 

Scanners, Infrared~2900 - See Vol. D 

Scanners, Instrument, InputiOutput-2900 - See Vol. D 

Scanners, Optical-2900 - See Vol. D 

Scanners, Optical, Page-2000 - See Vol. D 

Scanners, Reed·2900 - See Vol. D 

Scissors-5400 - See Vol. C 

Scope Dollies - See Carts & Dollies, Instrument & Equipment (Vol. C) 

SCRs - See Thyristors (Vol. A) 

SCR Firing Controls - See Controls, SCR (Vol. D) 

Scramblers, Data-2325 - See Vol. D 

Scramblers/Oescramblers, Video-1900 - See Vol. D 

Scramblers, Speech-1900 - See Vol. D 

Screening, Mesh, Conductive (!nc!. Copper)-4525 - See Vol. C 

Screens, Printed Circuit-1700 - See Val. C 

Screwdrivers-5400 - See Vol. C 

Screws, Lead, Feed & Translatory - See Drives & Drives Mechanisms 
(Dial) (Vol. C) 

Screws, Fastening-2500 - See Vol. C 

Scribers-5400 - See Vol. C 

Scribers, Wafer-Also See Machines & Accessories, Semiconductor 
Manufacturing-4100 - See Vol. D 

Sealers - See Coatings (Vol. C) 

Sealing Equipment, Metal to Glass/Ceramic-4100 - See Vol. D 

Seals & Feedthrus, Environmental - See Feedthrus & Seals, 
Environmental (Vol. C) 

Seals, Ceramic To Metal-2500 - See Vol. C 

Seals, Glass To Metal-2500 - See Vol. C 

Seals, Hermetic-Also See Services, Hermetic Seallng-2500 - See 
Vol. C 

Seals, Microwave - See Gaskets, Shielding, RF (Vol. C), Seals, 
Waveguide (Vol. A) 

PRODUCT INDEX & DIRECTORY 

Seals, Pressure Sensitive-2500 - See Vol. C 

Seals, Waveguide-3450 - Site Vol. A 

Search Unit, Magnetic Tape - See Tape Search Equipment (Vol. D) 

Security Systems, Access Control-2000 - See Vol. D 

Security Systems, Oata-2325 - See Vol. D 

Seismographs-2900 - See Vol. D 

Seizers-5400 - See Vol. C 

Selsyns - See Motors, Synchronous (Vol. B) 

Semiconductor Material - See Crystals, Semiconductor (Vol. A) 

Semiconductor Wjilfer Fabrication, Assembling (Packaging)-4100 -
See Vol. D 

Semiconductor Wafer Fabrication, Designing (Topological)-4100 -
See Vol. D 

Semiconductor Wafer Fabrication, Maskmaking (Tooling)-4100 -
See Vol. D 

Semiconductor Wafer Fabrication, Processing-4100 - See Vol. D 

Semiconductor Wafer Fabrication, Testing/Trimming-4100 - See 
Vol. D 

Semiconductors - See Diodes (Vol. A), Rectifiers (Vol. A), TranSistors 
(Vat A) 

Sensors - See Transducer Listings (Vol. 8) 

Sensors, Acoustic-2200 - See Vol. D 

Sensors, Air Flow-5500 
WARREN G-V, GENERAL SIGNAL CORP., WHIPPANY, NJ 07981, 201·386·1200 

•••....•••.••.•.•.•..••••..••...•....•....••..•.••...•....•...••. B·1870 

Sensors, Angle Measuring-5500 
BEl Motion Systems Company, Computer Products Div., San Marcos, CA 92069, 

619-471-2800 •.••.••..•..•.••.•.•.•.•..•••..••......•••..••.•.•.. B.1879 
BEl Motion Systems Company, Digital Products Div., Utile Rock, AR 72203, 

501-851-4000 •.••••••..•...•.••.••••••.•.•.•.•••.•....•..•.••.... B.1879 
BEl Molion Systems Company, Industrial Encoder Div., Goleta, CA 93117, 

805-968·0782 •••..•.•.•....•....•..•..•.•..•...•..•.•.•.•.•.•••.• B.1879 
BEl Malian Systems Company, Ilek Encoder Div., Needham Hgts., MA 02194, 

617·455·1414 .••....•.•.•........•..•.•..•.•...•.••.•.•....• 6.1879·1880 
BEl Mallon Systems Company, Chatsworth Encoder Div., Chatsworth, CA 91311, 

818·341-6161 .••.•..•.•..•.....•...••.•........•...••.•.•••.•...• B·1879 
Micro Mo Electronics, Inc., St. Petersburg, FL 33701, 813-822,2529 

......................................................... B0 1920,D·2243 
U. S. Digital Corp., Vancouver, WA 98685, 206-516-0514;800·736-0194 (Sales) 

.•.•.. .. ..•.••.•.•.•••• .• . .. .. .•...• .••.•.. . ... .••.•. ••.•.•. S·1952·1955 
BEl Motion Systems Company, Corporate Off., Carlsbed. CA 92009 . 619-931-1500 

§Compumotor Division, Parker l;lannHin Corp., Rohnert Park, CA 94928 707-584-7558 
t Computer Conversions Corp., E. Northport, NY 11731 . 516-261-3300 

Data Technology, Inc, Woburn, MA 01811 . 617-935-8820 
Disc Instruments, Honeywell, Costa Mesa, CA 92626 714-433-0343 

§t Dova Controls, Redmond, WA 98052-5165 . ..................... 206-881-7414 
Durakoo~ Inc., American Electronic Components, Elkhari, IN 46514 .... 219-264-1116 

§ Encoder Products, Sendpoin~ 10 83864 .. ............... 208-263-8541 
The Fredericks Company. Huntingdon Vailey, PA 19006 215-947-2500 
Hathaway Corporation:Motion Control Div., TulSa OK 74116.... 918-436-7800 

tHumphrey, Inc., San Diego, CA 92123 ............ .......... ..... 619-565-6631 
§Kistler Instruments Corp., Amhers~ NY 14221-2171 ..................... 716-691-5100 
tlucas Schaevitz, Pennsauken, NJ 08110-1489 .... 609-662-8000 
tPrecision Specialties, Inc., Northridge, CA 91324 ........................ 818-349-9774 
t Spectron Glass & Electronics, Inc., Hauppauge, NY 11788 516-582-5600 
t Stock Drive Products, Div. of Designatronics, Inc., New Hyde PI<., NY 11040 

. . . . . . . . . . . . . . . . . . . . . . . . .. 516-326-0200;328-3300 
t Sundstrand Data Control Inc., Sundstrand Corporation, Redmond, WA 98073-9701 

. . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . .. 206-885-3711 
tTeledyne Gurley. Troy, NY 12181 ...... . .......... 518-272-6300;800-759-1844 
§ Tocos America, Inc .. Tokyo Cosmos Electric Co., lid., Arlington Heights, Il60005-3904 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 708-364-7277 
Trans-Tek, Ellington; CT 06029 ........ .............. 203-872-8351 

Sensors, CCD Image-3700 
Micro Switch, A Honeywell Div., Freeport, IL 61032,815·235·6600 •. S.1320-1321 

§ Allen- Bradley Co., Div, of Industrial Control Grp., Milwaukee, WI 53201 ................ . 
414-382-2000 

tEEV Inc, Elmsford, NY 10523 ........................................... 914-592-6050 
EG&G Reticon, Div. of EG&G. Sunnyvale, CA 94086-4197 .............. 408-738-4266 
Kyocera Northwest, Electronic Components Group, Vancouver, WA 98661 

........................ ................. .................. 206-696-2840 
§ loral Fairchild, Imaging Sensors, Milpitas, CA 95035 .................... 408-433--2500 

PUlNiX AmeriCa tnc., Sunnyvale, CA 94086 .................. 408-733-1560 
Tektronix, Inc., Beaverton, OR 97077 . . . .. . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . 800-635-9433 

§ Texas Instruments, Data/Image Sensing (Opto), Dallas, TX 75265 ...... 214-995-6611 

Sensors, Chemical-2200 - See Vol. D 

§-Product sold through distributors t-Productmeets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

Sensors, Fiber Optic-2475 
t Litton Poly-Scientific, Div. of Litton Industries, Blacksburg, VA 24060-3100, 

800-336-5917;703-953-4751 ... "., ..... , ..... , ......... B·1218-1220,1223 
t Silicon Detector Corp., Camarillo, CA 93012, 805·484-2884 .. , . .. .. B·1342-1343 

Abom Eiectronics Inc., San Jose, CA 95121 . 408-436··5444 
§Aromat Corp., Matsushita Electrical Works Ltd., New Providence, N.J 07974 

908-464-3550 
BURGESS-SAIA, Inc., Buffalo Grove, IL 60089 708-215-9600 
Conax Buffalo Corporation, BuHalo, NY 14225 ' 716··684·4500 
Dolan-Jenner Inds., Woburn, MA 01BOI 617·935-7444 

§Elector, Inc., Exton, PA 19341. 215-524-2000;800-44'1·8246 
EG&G Optoeleclronics, EG&G Canada Ltd., Vaudreuil, Ouebec, CANADA ,17V BP7 

514-424·3300 
EG&G Reticon, Dlv. of EG&G, Sunnyvale, CA 94086-4197 . 408-738-4266 
Fibe,.op!ic Systems, inc., Simi Valley, CA 93063 805-583-2088 

§ FSI/Fork Standards, 'nc., Lombard, IL 60148-2097 . 708-932-9380;800-468-6009 
t Gali leo Electro-Optics Corp" Sturbridge, MA 01566 508-347·9191 

Gems Sensors Division, Div. of IMO Industries Inc .. Plainville, CT 06062-! 198 
203·677-1311 

t Hathaway Corpomtion:Motion Conlml Div., Tulsa, OK 74116 . 918-438-·7800 
§ Hewlett-Packard Co., Cupertino, CA 950t4 , 800-752-0900 
§ IDEC Corporation, Sunnyvale, CA 94089-2211 408-747-0550 
§McGili Manufacturing Co., Inc .. Valparaiso. IN 46383 219-465-2200 

3M Photodyne Products, Dynatel Systerms Division, Camarillo, CA 93010 
805-388-8378:800-426-8688 

3M Private Network Products, 3M, Austin, TX 78769·2963 ' .. 512-984-1800; 
800·745-7459 

MetriCor, Inc., Woodinville, WA 98072 . 206-483-5577 
Micro Switch, A Honeywell Dill" Freeport, II. 61032.. 815-235-6600 

§ Omron Electronics, Inc .. Control Components Division, Scllaumburg, IL 60173 
708-843-7900 

§t Radiant. Comr:lunicaiions Corp., South Plainfield, NJ 07080 . 
§ Relav Specialties, Oaklanlj, NJ 07 ft36 

Scann;ng DevicGs, inc., Waltham. MA 02154 . 
§ SGien1ific 'Technologifl!:; Inc., Optit:al Sensor DIV., Hayward. CA 94544 

Sharp I:::lectronics CorlJ., Mict"Oelec~ronics Grp., Camas, WA 98706 
Go Sun:;., ~:;p,nsors/'mporterf by" F;.3mco ElcGt, West Des Moines. I.A 50265 
""! "J'eledyne Ryan E.lec;tl\..l'ii...:-~, :-J-vll O;ego, eft. ~}2123 
t Texas Optoelectronic~, inc., Garland, TX 75042 . 

Transonic Systems Inc., Ithaca NY 14850 .. 
§ Weed Fiber Optics Inc" Weed Instrument Co .. College Station, TX 77845 

Welch Allyn, Inc., Data Collection Div., Skaneateles Falls, NY 13153-0187 

t York Technology, Inc., Burbank, CA 91502 

Sensors, Hail Effect-2200 - See 1101. D 

Sensors, Light-3700 

908-757-7444 
~OI·337·10oo 

61 )-U91-8991 
415-471-9717 
206-834 .. 2500 
5'j 3-.2~'S-6933 
2,12--55'0·-5400 
214-487-0085 
607-257-5300 

409-693-5397 

315-685-8945 
818-955-8927 

§ EG 8, G Vactec, SI. Louis, MO 63132, 314-423-4900 ... , .... , . , .•... ,. .. B··1319 
§ Indusl'i~1 Computer Designs, Inc., Westlake Village, CA 91361, 

818-839-3179;800·423-3179 ....... ,., ...... , ............. ,........ l)'1179 

Murat. Erie North America, Inc" Smyrna, GA 311080, 404-436-1300 ... ". B.1323 
Sharp ElectroniCS Corp., Microelectronics G,p, , Camas, WA 98706, 206-834 .. 2500 

... , .... " .... , .................................. , ..... , ......... B-1341 
t Silicon Detector Corp., Camarillo, CA 93012, 805-48<1-2864 .. , .... , 13·1342-1343 

Silone. inc., Plansburgh, NY 12901, 5111-561-3160 .... , .......•. , .. ,.. 5'1345 
Aborn Electronics Inc., San Jose, CA 9513 t 406-436-5444 

§ Allegro MicroSystems. Inc., formerly Sprague Semiconductor Grp., Worcester, MA 01605 
508-795-1300 

§ Aromat Corp., Matsushita Electrical Works Ltd., New Providence, NJ 07974 
908-464-3550 

§ CCD Imaging. Fairchild Weston Systems, Inc" Milpitas, CA 95035 ... 408-433-2500 
EG&G Gamma Scien@c. Div. of EG&G Inc., San Diego, CA 92123 .' 619""279~8034 

EG&G Relieon, Div. or EG&G, Sunnyvale, CA 94086-4197 . 408-738-4266 
Fiberoptic Systems, Inc., Simi Valley, CA 93063 . 805-583-2088 

§ FSI/Fork Standards, Inc" lombard, IL 60148-2097 708-932-9380;800-468-6009 
General Numeric Corporation, Elk Grove Village, II. 60007 .. 708-840-1595 

§ Grasslin ControlsCorp.:Grasshn Gmbh & Co" K.G., Ramsey, NJ 07446 
201-825-9696 

Hamamatsu Photonics K.K., Hamamatsu City;Shizuoka Pref, JAPAN.. 0534-52-2141 
Hecon Corp., Eatontown, NJ 07724 ., 908-542-9200 

§t Honeywell Microswiteh Div., Richardson, TX 75081 214-470-4271 
Kessler·Ellis Prods .. Atlantic Highlands, NJ 07716. 201-291-0500;800-631-2165 
LEL Co., Cresskill, NJ 07626 ...... ,........ 201-569-8641 

§ McGill Manufacturing Co., Inc., ValparaiSO, IN 46383 2'19-465-2200 
Moore Reed & Co. Ltd., Andover, HAMPSHIRE SP 105AB , 0264-324155 
NEC Electronics, Inc" Mountain View, CA 94039 .. , 415-960-6000 

§ Omron Electronics, Inc., Control Components Division, Schaumburg, IL 60173 
" .. .. .. .. .. . 708-843-7900 

§ Optek Technology Inc" Carroltton, TX 75006 214-323-2200 
Opto Diode Corp., Newbury Park, CA 91320 ... 805-499-0335 
apIa Technology, Inc., Wheeling, IL 60090 . 708-537-4277 
Philips Components Discrete Products Division, Mineral Wells, TX 76067 

§ Relay SpeCialties, Oakland, NJ 07436 ... , ... 
Rodann Electronics Mfg. Co., Brea, CA 92621 .... , .. 
Scanning Devices, Inc., Waltham, MA 02154 ... 

817-325-7871 
201-337-1000 

714-529-1301 :800-366-701 0 
617-891-8991 

§ Scientific Technologies Inc, Optical Sensor Div., Hayward, CA 94544 .. , 
t Silicon Sensors, Dodgeville, WI 53533 

415-471-9717 
608-935-2707 
214-487-0085 
201-575-5586 

tTexas Optoelectronics, Inc., Garland, TX 75042 ..... , 
§ Thorn EMI Electron Tubes inc., Fairfield, NJ 07006 .. , 

Welch Allyn, Inc" Data Collection Div., Skaneateles Falls, NY 13153-0187 
315-685-8945 

Sensors, Temperature-5500 

Sensors, Liquid Flow-5500 
Approved Purification Corp., Stamford, CT 06907, 203-357-0141 ....•... S.1878 

Durakool, Inc., American Electronic Components, Elkhart, IN 46514, 219-264-1116 

............. , , ' ............. , ......................... , ..... " B·1683 
ABB KEillt-Taylor Inc., ASea Brown Boveri, Rochester, NY 14692. 716-235-5000 

II IV! Sensors, Inc" Salem, NH 03079 ' 603-898-1543 

t Computer Instruments Corp., Westbury, NY 11590 . 516-476-8400 
§ Efector, Inc., Exton, PA 19341 . 215-524-2000;800-441-8246 

ETA Circuit Breakers, Chicago, IL 60648 708·647-8303 
Fluid Components, Inc., San Marcos, CA 92069 619· 744-6950 

§t Gems Sensors Division, Div. of IMO Industries Inc., Plainville, CT 06062-1198 

t Intel(, Inc., Westerville, OH 43081 

JO!'lnson Yokogawa Corp., Newnan, GA 30265 
Micro Pneumatic LogiC, inc., Fort lauderdale, FL 33309-1786 

§ Micro Switch, A Honeywell Div" Freeport, IL 61032. 
Omega Engineering, Stamford, CT 06907 
Struthers-Dunn, Inc, and Hi-G Co., Inc., Pitrnan, NJ 08071-0901 

t Thermometries, Inc., Edison, NJ 08817-4695 . 
Transonic Systems Inc., lthaea, NY 14850 

203-677 .. 1311 

614-895-0301 
404-254-0400 
305-973-6166 
815-235-6600 
800-826-6342 

609-589-7500 
908-287 .. 2870 
607-257-5300 

Sensors, Liquid level-Also See Transducers, liquid level-
5500 

Approved Purification Corp" Stamford, CT 06907, 203-357-0141 ...••.•. B.1878 
§ Contaq Technologies Corp., Bristol, VT 05443,802-453-3332 •••••.••••• B.1889 

Durakool, Inc., American Electronic Component., Elkhart, IN 46514, 219-264-1116 
...... , ........ , .................. , ........................... '" B·1683 

A M Sensors, Inc., Salem, NH 03079 603-898-1543 
tComputer Instruments Corp" Westbury, NY 11590 . 516-476-8400 

Conax Buffalo Corporation, Buffalo, NY 14225 . 716-684-4500 
Fluid Components, Inc" San Marcos, CA 92069 . 619-744-6950 

§t Gems Sensors Division, Div. of IMO Industries Inc., Plainville, CT 06062-1198 

Gordon Products, Brookfield, CT 06804 . 
§ Hamlin inc" lake Mitis, WI 53551 

Intek, Inc .. Westerville, OH 4:3081 

203-E77 -1311 

203-775-4501 
414-648-3000 
614-895 .. 0301 

Lundahl Instn Iments, Inc., Ezra C. Lundah! Inc., logan, UT 8432'1 80 1-753-"7300 
§Micro Switch, A Honeywell Div., Freeport, IL 61032, .. ".......... 815-235-6600 

Schlumberge, Industries, Tranducers Div., Houston, TX 77082 ...... , .. , 713-558-2587 
§ Temposonies Sensors Division, MTS Sys. Corp., Research Triangle Part<, NC 27709 

§ TURCK Inc" Minneapolis, MN 55441-26S6 1;1:' ','.:1 (l;': ,1 I I'.Ofl T'!! (1',111, 

1.'\(II)',111'11[)"' 

Sensors, Moisture-5500 
§ Elan Technical Corp, Fairfield, CT 06430 .. 203-335-211 b 

Hokuriku USA Ltd., Morton Grove, IL 60053 , , , .. , . . . .. . . . .. 708-470-8440 
§ Hy-Cal Engineering, EI Monte, CA 91731 ....... , , ., .. , , . . . . . . . .. 818-444-4000 

§ Moisture Register Products Div., Aqua Measure Instrument Co., LaVerne, CA 
91750-0369 .. , 714-392-5833 

MULTISENS Inc, Laval, Que., CANADA H7S 2E8 ' 
Omega Engineering, Stamford, CT 06907 , 

Prirno Company limited, Tokyo, JAPAN 181 
Princo Instruments, inc., Southampton, PA 18966 

§ S-Products Inc" Fairfield, CT 06430 , 

Stephens AnalYtical, Inc., Montreal, Que" CA H4S 1 L 1 . 

Sensors, Presence Sensing (Optical)-3700 
Scientific Technologies Inc., Optical Sensor Div., Hayward, CA 94544 

514-629-5846 

800-826-6342 
0422-43-3121 

203-331-9546 

514·332-1230 

415-471-9717 

Sensol'S, Proximity - See Transducers, Proximity (Vol. B) 

Sensors, Temperature-Also See Bolometers; Thermistors 
Transducers-5500 

Approved Purification Corp., Stamford, CT 06907, 203·357-0141 ..• " .. , B01618 
Omega Engineering, Stamford, CT 06907,800-826-6342 .... ,.. 8 0 1854,0.1307 

§ RCD Components, Inc" Manchester, NH 03109,603-669-0054 .... ,..... A·1982 

Therm-O-Disc, Inc., Midwest Components Product Grp., Mansfield, OH 
44907-0538,419-525-8450 ............ , ............ , ............ ,. B·1868 

WARREN G-V, GENERAL SIGNAL CORP" WHIPPANV, NJ 07981, 201-386-1200 
, ..•. , ., •.. , ....... , •. , ••. " ....... " ..••. , ., •..... , .. , •...•... ,. B01870 

ABB Kent-Taylor Inc., ASea Brown Boveri, Rochester, NY 14El92 .. " .... 716-235-5000 

Applied Components, AC Interface, Rancho Santa Margarita, CA 92688 

§ Elan Technical Corp., Fairfield, CT 06430 ........................ " ... .. 

714-858-9488 
203-335-2115 
800-422-4342 § Everest Interscience, Inc., Fullerton, CA 92634-3840 ................... , 

Gordon Products, Brookfield, CT 06804 , ... , ........ , 
§ Land Infrared, Land Instruments IntI. Inc, Bristol, PA 19007 .... 

MetriCor, Inc., Woodinville, WA 98072 ..... , ..... , , .... , .. . 

§ Micro Switch, A Honeywell Div., Freeport, Il61032 .... , .. . 
§ TEGAM, Inc., Madison, DH 44057 ................. .. 

203-775-4501 
.., .. 215-781-0700; 

800-523-8989 
206-483-5577 
815-235-6600 
800-666-1010 

Sequence Controllers - See Controllers, Programmable (Vol. D) 

Services, Acoustical, Consulting-4100 - See Vol. D 

Services, Assembly & Fabrication (Incl. R&D) - Also see Services, 
Metal Parts Fabrication; Services, Printed Circuit Products-4100 
- See Vol. D 

Services, Assembly, Surface Mount Technolo9y-4100 - See Vol. D 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <p-Rentals #-Value Added Reseller 



Services, Backplane Wiring - Also see Services, Wire Wrapping; 
Services, Cable Assembly - Also see Services, Crimping; 
Services; Wire Cutting & Stripping-4100 - See Vol. D 

Services, Board Assembly-4100 - See Vol. D 

Services, Cable & Harness Assembly-4100 - See·Vol. D 

Services, Calibration & Instrument Repair-4100 - See Vol. D 

Services, Coating-4100 - See Vol. D 

Services, Component Testing & Screening-4100 - See Vol. D 

Services, Computer-Aided Design (CAD)-Also See Computers, 
CAD, CAM, & CAD/CAM-4100 - See Vol. D 

Services, Computer Programming - Also see Services, Computer 
Systems, Specific Classification-20SO - See Vol. D 

Services, Computer Systems, Builders-20SO - See Vol. D 

Services, Computer Systems, Consulting-20SO- See Vol. D 

Services, Computer Systems, Integrators-20SO - See Vol. D 

Services, Computer Systems, Turnkey-20SO - See Vol. D 

Services, Consulting, Chemical Analysis-4100 - See Vol. D 

Services, Consulting, Data Processing-4100 - See Vol. D 

Services, Consulting, Drafting-4100 - See Vol. D 

Services, Consulting, Ellgineering·4100 - See Vol. D 

Services, Consulting, Patent Development-4100 - See Vol. D 

Services, Consulting, Production-4100 - See Vol. D 

Services, Consulting, Research & Development-4100 - See Vol. D 

Services, Crimping - Also see Services, Wire Cutting & Stripping-
4100 - See Vol. D 

S",V,"',S. C'Yllqenic-4100 - See Vol. D 

Services, Custom Cable Fabrication-SOOO - See Vot. C 

Services, Custom Molding, Plastics - See Services, Plastic 
Fabrication & Molding (Vol. D) 

Services, Data Processing, Consulting -- See Services, Consulting, 
Data Processing (Vol. D) 

Services, Decapsulation/Encapsulation-4100 - See Vol. D 

Services, Documentation (Incl. Technical Writing)-4100 - See 
Vol. D 

Services, Education/Training-4100 - See Vol. D 

Services, Electrical Measurement & Test-4100 - See Vol. D 

Services, Electroplating - See Services, Plating (Vol. DJ 

Services, EMI/RFI Testing-4100 - See Vol. D 

Services, Encapsulation - See Services, Decapsulation/Encapsulation 
(Vol. D) 

Services, Environmental Testing-4100 - See Vol. D 

Services, Equipment Leasing/Rental-4100 - See Vol. D 

Services, Fluorocarbon Etching-4100 - See Vol. D 

Services, Failure Analysis - See Services, Reliability (Vol. D) 

Services, Fiberoptics, Consulting-4100 - See Vol. D 

Services, Hermetic Seallng-4100 - See Vol. D 

Services, High Vacuum-4100 - See Vol. D 

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

Services, Instrument Design (Industrial)-4100 - See Vol. D 

Services, Integration, Computer Systems - See Services, Computer 
Systems, integrators (Vol. D) 

Services, Laser, Consulting-4100 - See Vol. D 

Services, Magnetics-4100 - See Vol. D 

Services, Measurement & Test, Electrical - See Services, Electrical 
Measurements & Test (Vol. D), ServiCes, Environmental Testing 

PRODUCT INDEX & DIRECTORY 

Services, Measuring - See Services, Instrument Calibration (VoL D), 
Services, Testing & Measuring 

Services, Metal Etching, Engraving-4100 - See Vol. D 

Services, Metal Parts Fabrication-4100 - See Vol. D 

Services, Metallizing (Incl. Electroforming)-4100 - See Vol. D 

Services, Microprocessor Development - Also see Services, PROM 
& Array Programming-4100 - See Vol. D 

Services, Molding/Casting - Also see Services, Plastic Fabrication 
& Molding-4100 - See Vol. D 

Services, Optical Design-4100 - See Vol. D 

Services, Packaging-4100 - See Vol. D 

Services, PCB Test Development-4100 - See Vol. D 

Services, Photographic-4100 - See Vol. D 

Services, Plastics Fabrication/Molding/Foaming/Finishing-4100 -
See Vol. D 

Services, Plating-4100 - See Vol. D 

Services, Precious Metal Refining-4100 - See Vol. D 

Services, Precious Metal Resmelting, Recovery, Recycling-4100 -
See Vol. D 

Services, PC Design/Preparation/Production-4100 - See Vol. D 

Services, PROM & Array Programming - Also see Services, 
Microprocessor Development-4100 - See Vol. D 

Services, Profile Extruders-4100 - See Vol. D 

Services,Qualification Testing - See Services, Environmental Testing 
(Vol. DJ 

Services, Reliability-4100 - See Vol. D 

Services, Rental, Instruments & Equipment - See Test Equipment, 
Rental & Lease (Vol. D) 

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

Services, RFI Measuring - See Services, Electrical Measurement & 
Test (Vol. D) 

Services, Silicon Foundry - See Silicon Foundry Services (Vol. D) 

Services, Silk Screening-4100 - See Vol. D 

Services, Soldering-4100 - See Vol. D 

Services, Technical Writing - See Services, Documentation (Vol. D) 

Services, Testing & Measuring - See Services, Electrical 
Measurement & Test (Vol. D), Services, Environmental Testing 

Services, Testing, Environmental - See Services, Environmental 
Testing (Vol. ,?) 

Services, Training/Education-4100 - See Vol. D 

Services, Vibration Surveys-4100 - See Vol. D 

Services, Welding & Brazing-4100 - See Vol. D 

Services, Wire Cutting & Stripping - Also see Services, Crimping-
4100 - See Vol. D 

Services, Wirewrapping/Soldering/Welding/Brazing - Also See 
Services, Backplane Wiring-4100 - See Vol. D 

Servo Systems-4900 - See Vol. D 

Shaft Encoders, Shaft Position - See Encoders, Shaft Angle (Vol. B) 

Shaft Locks - See Locks, Dial & Shaft (Vol. C) 

Shafts & Adapters-Also See Couplings, Shaft, Rigid & 
Flexible-3500 

§ Jan Hardware Mfg. Co., Melville, NY 11747, 718-361-0800 •.•••.•••••••• C'1586' 
MFM Technology, Inc., Affiliate of Unitrode Corp., Ronkonkoma, NV 11779, 

516-467-5151 ••.••.•••••••.••••••••.••••••.••••••••.•••••••.••••• 801297 
Micro Mo Electronics, Inc., SI. Petersburg, FL 33701,813-822-2529 

• • • • • • • • • • . • • • • . • ... . • . • • • • • . • • • • . . • • • • • • • • • • • • • • • • • • • • • • • 8'1920, 0'2243 
§ B & B Motor & Control Corp., B & B long Island City, Edison, NJ 08817 

....................................................... 908-819-7070; 908-572'()500 
§tBerg, W. M, Inc., East Rockaway, NY 11518 ............................ 516-599·5010 

§Concord Electronics Corporation, New York, NY 10012 ............... 1-212-7n-6571 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

§ Machine Components Corp .. Plainview, NY 11803 516-694-1222 
§t Norelcom Inds., Farmingdale, NY ·11735 516·249-7245 

§PIC Design, Remington Technologies, Inc., Middlebury, CT 06762. 203-758-8272 
Sterlinq Illstruments, New Hyde Pk., NY t 1 040 516-328-3300 
Stock Drive Products. Div. of Designatronics, jne .. New Hyde Pk., NY 11040 

516-328-0200;328-3300 

Shake Tables - See Testers, Vibration (Vol. D) 

Shelis, Encapsulati,on - See Cups, Encapsulation (Vol. C) 

Shielding, EMI/RFI-4525 - See Vol. C 

Shielding (Mil), EMI/RFi-2440 
t Ad-llance Magnetics, Inc" Rochester, IN 46975,219-223-3158 Co1686 

§t Brim Electronics, Fair lawn, NJ 07410, 201-796-2886 . ...... ........... C·1723 
Electro Space Fabricators, Topton, PA 19562-0067, 215-682-7181 ..... , C.1034 

t GSI Corp., Timonium, MD 21093, 410-252-1768 ". ".,. ,., ....... ,. C·1757 
t Instrument Specialties Co .. Headquarters, Delawate Water Gap, PA 18327-0136, 

717-424-8510 , ..... " .•... , .... ,,,.,,",.,.,., .. ,,, .. ,.. B·1018, C·1G97 
Magnetic Shield Corporation, Perfection Mica Co., BensenviHe, Il60106, 

708·766-7800 .......................... ,." ......... , ..... ,... C'1699 
Weico Wi,e & Cable, Inc" Edgewood. NY 11717,516-254-2970 
AtI~e Inc., North Andover, MA 01845 . 

§t Oaburn C!ectronics & Cable Corp., Northvale, NJ 07647 
Electrical Insulation Suppliers, Inc., Hillside, IL 60·162 . 
Genisco Electronics Corporation. San Diego, CA 92173 . 

t Magnetic Radiation Labs, Itasca, IL 60143 
t Maine Poly, Inc., Greene, ME 04236 . 

§t Parker Seal Group, Irvine, CALIFORNIA 92715 . 
T ech-Etcil, Inc., Plymouth, MA 02360 

Shielding Beads, Ferrite-4525 - See Vol. C 

C'1851 
508-681-1 003 
20 1-768-5400 
708-574-5400 
619-661-5100 
708-285-0800 
207-946-7440 
714-851-3763 
508-747-0300 

Shielding Beads, Ferrite, Surface Mount-4525 - See Vol, C 

Shields, Cable - See Braid, Cable (Vol. C) 

Shields, Cathode-Ail)!' Tube-4525 - See Vol. C 

Shields, Corona-4525 - See 110/. C 

Shields, Electrostatic - See Shields, Tube (Vol. C) 

Shields, Indicator light-4525 - See Vol. C 

Shields, Magnetic-4525 - See Vol. C 

Shields, Photoll1ultiplier-4525 - See Vol. C 

Shie~ds, RF-Also See Gaskets, Shielding, iFlF-4525 - See \loi, C 

ShieldS, Trallsformer-4525 - See 1101, C 

Shields, Tlloe-4525 - See Vol. C 

Shields, Wire .- See Braid, Cable (Vel. C) 

Shift Registers-2325 - See Vol. D 

Shifters, Frequency - See Converters, Frequency to Frequency 
(Vol. D) 

Shifters, Phase, Ferrite-3450 - See Vol. A 

Shifters, Phase, Microwave-3450 - See Vol. A 

Shifters, Phase, RF-3450 - See 1101. A 

Shifters, Phase 60/400 Hz-4050 - See Vol. /) 

Shrinkable Plastics & Elastomers - See Caps, Forms & Tapes, Heat 
Shrinkable (Vol. C), Tubing, Heat Shrinkable (Vol. C) 

Shunts, tCol1nectof-2100 - See Vof. C 

Shunts, Meter-2900 - See Vol. D 

Shutters, Microwave-3450 - See Vol. A 

SIDACs-4800 - See Vol. A 

Signal Averagers-2900 - See Vol. D 

Signal Conditioners & Equipment-1100 - See Vol. D 

Signal Generators - See Generators, Specific Type (Vol. D) 

Signal Systems, Fiber Optic-2325 - See Val. D 

Signal Tracers - See Testers, Signal Tracing (Vol. D) 

Silica, Fused-2500 - See Vol. C 

Silicon Foundry Services-4100 - See Vol. D 

Silk Screening Services - See Services, Silk Screening (Vol. D) 

Simulation Systems, Electromagnetic Pulse-1100 - See Vol. D 

Slip Rings & Assemblies {MIL)-2440 

Simulators, Data-2900 - See Vol. D 

Simulators, Digital Satellite-1900 - See Vol. D 

Simulators, Motion-2550 - See Vol. D 

Simulators, Optics-3700 
§ EXFO E.G. Engineering. Quebec City, Quebec, CANADA G1 N 3Y2 . 
t Swedlow, Inc., Uberty Mirror Products, Brackenridge, PA 15014 . 

Simulators, Power Failure-2900 - See Vol. D 

Simulators, Powerline Disturbance-2900 - See Vol. D 

Simulators, Radar-2440 

418-683-0211 
412-224-1800 

t Interlace Engineering Inc., Holbrook, MA 02343, 617-986-2609 .. ,""'" 0.1183 
AEL Delonse Corp., Lansdale, PA 19446 . 215-822-2929 

tAydin COIp., Horsham, PA 19044 215-657-7510 
Berkeley Nucleonics Corp., r..:jicilmond, CA 94804 510-234-1100 
California Microwave, Sunnyvale, CA 94086 408-732-4000 
Cober Electronics, Stamford, CT 06902 . 203-327-0003 

t Conrus Microwave Inc., Syracuse, NY 13211··2100. 315-437-4400 
t Electro Magne1ic Processes, Inc., Chatsworth, CA 91311-4858 . 818-882-6333 
t Electro-Tee Corporalion A Kaydon Company, Blackburg, VA 24060 . 703-552-2111 
t EMS D~velopment Corp., Farmingdale, NY 11735 . 516-293-7900 

HHWIGtt-Packard Co .. Cupertino, CA 95014 800-752-0900 
LeCroy Corp., Chestnut Ridge, NY 10977 . 914-425-2000 

t Lucas Zeta, Inc., lucas Aerospace, Inc., San Jose, CA 95134 . 408-434-3600 
t Metric Systems, Fl. Walton Beach, FL 32548-9990 . 904-244-9600 

Moore Reed & Co. Ltd., Andover, HAMPSHIRE SP 105AB . 0264-324155 
t Republic Electronics Co., Hauppauge, NY 11788 . 516-273-9800 
t Signatron, A SubSidiary of Meteor Communications Corp., LeXington, MA 02173 

617-861-1500 
ST Research Corpora1ion, NeWington, VA 22122 . 703-550-7000 

~t Systron·Donnm Microwave Div., Sylmar, CA 91342 818-362-9900 
tTracor Hight Systems, Inc., fracor, inc., A WesImark (;0., ~ama f\na, GA Y210!:i 

714-662-0333 
§tVega Precision Lalls., Vienna, VA 22180 . 703-938-6300 

Simulators, Resolliers-2900 .- See Vol, D 

Simulators, Solar-2900 - See Vol. D 

Simulators, Thermocouple-2900 - See Vol. D 

Simuiators (MIl)-2440 
t AEL Defense Corp., Lansdale, PA 19446 2 t 5-822-2929 
tControl Technology Co., Inc., Long Island City, NY 11101 718-361-2133 
tCarvus Microwave Inc., Syracuse, NY 13211-2100. 315-437-4400 
tE M S Developmenl Corp., Farmingdale, NY 11735 . 516-293-7900 
t GEC-Marconi Electronic Systems Corp., Wayne, NJ 07474-0975 . 201-633-6000 

Intronics, Inc., Canton, MA 02021 617-828'4992 
t Locus, Inc., State College, PA 16804 . 814-466-6275 
t Locus, Kaman, State College, PA 16804 814-466-6275 
t Republic Electronics Co., Hauppauge, NY 11788 . 516-273-9800 
t Signatron, A Subsidiary of Meteor Communications Corp., leXington, MA 02173 

617-861-1500 
ST Research Corporation, Newington, VA 22122 703-550-7000 

t Systems Research Laborotories, Arvin/Calspan, Dayton, OH 45440 513-426-6000 
tTracor Flight Systems, Inc., Tracor, Inc., A Westmark Co., Santa Ana, CA 92705 

714-662-0333 

Sinks, Heat - See Heat Sinks, Semiconductor (Vol. C), Heat Sinks, 
Soldering (Vol. C) 

Sleeves - See Tubing (Vol. C) 

Slides, Cabinet 8. Chassis-140!l - See Vol. C 

Slides, linear-4900 - See Vol. D 

Slip Clutch - See Knobs, Slip Clutch (Vol. C) 

Slip Rings & Assemblies-3500 
Airllyte Elclrns. Co., Bayonne, NJ 07002, 201·436-2230 ...... ,"" B·1238-1243 

tFabricast, S, EI Monte, CA 91733, 818-443-3247 ... , ........ , B·1262,1264-1267 
Fifth Dimension, inc., Trenton, NJ 08638, 609-393-8350 ",.,",.,. B·1268-1269 

tGraphite Melallizing Corp" Yonkers, NY 10702, 914-968-8400 ,., ..... ,. B·1271 
t Litton Poly-Scientific, Div, of Litton Industries, Blacksburg, VA 24060-3100, 

800-336-5917;703-953-4751 .".".,.,""""""" B·1218-1220,1283-1291 
t Maurey Instrument Corp., Chicago, IL 60629, 312-581·4555 "',.,',.," A.2053 

Mercotac Inc., Carlsbad, CA 92009, 619-431-7723 """""',.,""'" B·1295 
t Danmar Inds., Moorpar~ CA 93021 1-805-529-3788,1-800-666-6268 
t Electro-Tec Corporation A Kaydon Company, Blackburg, VA 24060 .. 703-552-2111 
§ HBM, Inc., Marlboro, MA 01752 .............. 508-624-4500 
t Kirkwood Industries Inc., Cleveland, OH 44135 .. . . . 216-267-6200 

The J. M. Ney Company, Bloomfield, CT 06002 203-242-2281 
tPrecision Specialties, Inc., Northridge, CA 91324 . 818-349-9774 

§t Superior Carbon Producls, Inc., Walnut Grove, MS 39189 . 601-253-2442 
tTech L.aboratories Inc., Palisades Pk., NJ 07650 201-944-2221 
t Unit Industries, Fullerton, CA 92631 ........ 714-871-4161 

Slip Rings & Assemblies (MIL)-2440 
Airllyte Elclrns, Co., Bayonne, NJ 07002, 201·436·2230 ,."., B·1238,1240,1243 
Litton Poly-SCientifiC, Div, of Utton Industries, Blacksburg, VA 24060-3100, 

800-336-5917;703·953-4751 """"""',.".,"""""',.,' B.1218,1220 
t Danmar Inds., Moorparl<, CA 93021 . . . . .... . 1-805-529-3788,1-800-666-6268 
t Electra-Tec Corporation A Kaydon Company, Blackburg, IIA 24060 703-552-2111 
tKirkwood Industries Inc., Cleveland, OH 44135 ...... , 216-267-6200 

EEM 1991 §-Product sold through distributors t-Product meets Mil specs 1>-Rentals #-Value Added Reseller 



Solenoids, Stepping-4550 
Slotted Lines, Microwave-3450 - See Vol. A 

Socket Adapters-2100 - See Vol. C 

Sockets, Array-2100 - See Vol. C 

Sockets, Burn In-2100 - See Vol. C 

Sockets, Capacitor-2100 - See Vol. C 

Sockets, Chip Carrier, Surface Mount-2100 - See Vol. C 

Sockets, CRT-2100 - See Vol. C 

Sockets, Crystal-2100 - See Vol. C 

Sockets, Diode-2100 - See Vol. C 

Sockets, DIP and DIL-2100 - See Vol.C 

Sockets, Disposable Carrier-2100 - See Vol. C 

Sockets, Integrated Circuit-2100 - See Vol. C 

Sockets, International-2100 - See Vol. C 

Sockets, lamp & lamp Assemblies-2460 
§ Aries Electronics, Frenchtown, NJ 08825, 908-996-6841 ....•••.•...... C.1281 
§ Bivar, Inc., Irvine, CA 92718, 714-951·8808 •...•.•.•....••.••..••..•.• C·1015 
t Data Display Products, EI Segundo, CA 90245'4630, 213-640-0442;800-421-6815 

. .. ... ... . ..•.•.. .. ..•.. ... .. .. ..••. .•.•.•. .•.•.•. .. .. ..•.•. B01142-1144 
§ Dialight Corporation, Manasquan, NJ 08736, 908-223-9400 •.•.....•...• , Bo1150 

ELMA Electronic Inc., Fremont, CA 94538, 415-656-3400 ..•.•..•....•.• C.I584 
Genisco Electronics Corporation, San Diego, CA 92173, 619-661-5100 .• S0 1153 

tGilway Technical Lamp, Woburn, MA 01801, 617-935-4442 .......• B0 1161,1163 
§ Grayhillinc., La Grange, IL 60525, 708-354-1040 •..............•...•.• Col387 
§Industrial Devices,lnc., Hackensack, NJ 07601, 201-489-8989 •......•.• Bo1166 
t JKL Components Corporation, Pacoima, CA 91331-2376, 818-896-0019 ..... . 

S·1169 
Lamptronix Co., ltd., Crystal Lake, IL 60014-4443, 815-455-0400 .•..•.• B.1173 

t Ledtronics, Inc., Torrance, CA 90505,213-549-9995 •.•..•..•..•.. B0 1022,1174 
§t Oshino Lamps Limited, Shinagawa-Ku, Tokyo, JAPAN, 03-3471-8548 

..•.••..•• .••....••.•... .•.. .•. .•••.••••.•.•.•• ... .. .. . ... .. B·1180-1181 
Rodale Technical Sales Inc., Islip, NY 11751, 516-277-5454 .. . ... . ...•.. B01182 

§Schurter, Inc., Petaluma, CA 94952, 707-778-6311 ..................... Co1516 
t Shogyo International Corp., Great Neck, NY 11021, 516-466-0911 .•..•.. Bo1186 

Shokai Far East Ltd., Peekskill, NY 10566, 914-736-3500 •.••••....•.•.. B·1187 
§ Sloan Co., Sun Valley, CA 91353-0367, 213-875-1123 .•..•.....•.. S'1188-1195 

§t Sylvania Miniature Lighting, GTE Corporalion, Hillsboro, NH 03244, 603-464-5533 
... ....... .... .......... .... .•. . ..... .. .. ...... . •. .. .. ...... 8'1204-1207 

§ Visual Communications Co., Inc., San Diego, CA 92126, 619-549-6900 
••• ...•.. . .•. . ••. .. ..•.. ..••••.••.. .•... .•.. .. .. .. .. .. ....•. B01208-1209 

t Alden Products Co., Brockton, MA 02403 50B-583-0160 
§ Alpha Products, Inc., Westlake Village, CA 91362 . 81 B-889-9304 
§American Unraviolet, Murray Hill, NJ 07974 908-665-2211 

Andon Elctrns. Corp., Lincoln, RI 02865 401-333-0388 
§Arcolectric Corp., Canoga Park, CA 91304 81B-700-1933 
§ Augat Inc., Attleboro, MA 02703 . . 61"1-222-2202 
§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845 50B-685-4371 

Augat, Inc., Interconnection Products Group, Attleboro, MA 02703 ..... 508-222-2202 
Autoswage Products, Shenon, CT 06464 203-929-1401 

§Bulbtronics, Inc., Farmingdale, NY 11735 516-249-2272;1-800-654-8542 
§ Christiana Industries Corp., Chicago, Il 60626 312-465-6330 

Cinch Connector Division, Labinal Components & Systems Inc., Elk Grove Village, IL 
60007....................... 312-981-6000 

§ Communication Devices, Inc., Scarborough, Ont, CAN Ml B3R6 416-292-4463 
Display Devices,lnc., Encinitas, CA 92023 619-753-0113 
Dupree, Inc., Chino, CA 91710 ..... ...................... 714-597-4889 

§ Eagle Electric Mfg. Co. Inc., long Island City, NY 11101 ... 71 B-937-8000 
§ Eaton Corp.lCutier-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 

WI 53216 .......................................................... 414-449-7487 
§t Electronic Essentials, Woodside, NY 11377 .............. 71B-89B-8300 
§t Electronics Research Associates Inc .. Winsted. CT 06098 ............... 203-379-2731 

Entrelec Div/GEC Alsthom International, Inc., Irving, TX 75038 214-550-9025 
Fastex,lIIinois Tool Works, Des Plaines, Il6D016 ....................... 312-299-2222 

§t Garry Electronics an LPl Co., langhorne, PA 19047 .. ................. 215-949-2300 
§GC-Thorsen, Rockford,ll61105-1209........... ....... .... 815-968-9661 
§ General Electric Co., Accessory Equipment Plan~ Bridgeport, CT 06602 

.. .. .. .. .. .. .... .................. 203-382-3023 
§t Genisco Technology Corp., la Mirada, CA 90638. ............... 714-523-7001 

GTI/Electronics Div., Hadley, PA 16130 . ............... 412-253-3161 
t Hoffman Engineering Corp., Stamford, CT 06902 . . . . . . . . . . . . . . . . . . .. 203-325-8933 
§ Inter-Marke~ Glenview, Il 60025 ................. ...................... 70B-729-5330 

International Configurations, Inc., Enfield, CT 06082 ..................... 203-749-6380 
§ITW Switches, Illinois Tool Works, Chicago, Il 60634 ................... 312-282-4040 

Japan Eleclronic Manufacturers Agency, Inc., Wilmetle, Il600SI ........ 70B-251-3600 
lamb Industries, Inc., Portland, OR 97225 ................ 503-297-8878;800-824-9374 

Wilbrecht Elctrns., St Pau( MN 55107 ........................... 612-222-2791 
MIg" long Island C~y, NY 11101 ... ........................... 718-392-8800 

Inc., Des Plaines, IL 60016 .'. . . . . . . . . . . . . . . . . . .. 70B-824-1188;708-824-0400 
Mark Eyelellnc., AMP,lnc., Wolcott, CT 06716 .......................... 203-756-8647 
Master Electronic Controls, los Angeles, CA 90025 ..................... 213-452-1336 
Micro Switch, A Honeywell Div" Freeport,Il61032 ...................... 815-235-6600 

& Seymour/legrand, Pass & Seymour/Inc., Syracuse, NY 13221 .......... , ..... . 
315-468-6211 

lighted Controls, Hartford, CT 06114 ........ 203-527-3092;1-800-243-0240 

PRODUCT INDEX & DIRECTORY 
t# Spectrum Devices, Sugar Land, TX 77478-2420 ....................... . 713-242-6417 

608-392-3154 
312-792-2700 
602-496-0035 

t Star Porcelain, Trenton, NJ 08638 .................................... .. 
§ Switchcraft, Inc., A Raytheon Company, Chicago, Il 60630 ............. . 
§ Three-Five Sys" Inc" Phoenix; AZ 85044 .............. . 

UVP, Inc., San Gabriel, CA 91778 ................ . 
§ Vonarc Technologies, Inc., Fairfield, CT 06430 ........ . 

Wilbrechl Electronics, St Paul, MN 55107 ............. . 

Sockets, Leadless Carrier-2100 - See Vol. C 

Sockets, LlF & ZIF-2100·- See Vol. C 

·81 B-285-3123 
. .. 203-255-2633 

612-222-2791 

Sockets, Miniature & Subminiature - See Sockets, Diode (Vol. C) 

Sockets, Pin Grid A~ray-2100 - See Vol. C 

Sockets, Power (Receptacles)-2100 - See Vol. C 

Sockets, Programmable-2100 - See Vol. C 

Sockets, Relay-2100 - See '101. C 

Sockets, SIMM-2100 - See Vol. C 

Sockets, SIP-2100 - See Vol. C 

Sockets, Surface Mount-2100 - See Vol. C 

Sockets, Test-2100 - See Vol. C 

Sockets, Transistor-2100 - See Vol. C 

Sockets, Tube-2100 - See '101. C 

Sockets (Mll)-2440 
Aerellex Laboratories Inc., ARX, Inc., Plainview, NY 11803, 516-694-6700 

•... ..•..•.•.•.•..•.•....•...••...........••...•.......•.•..•... A·1720 
§t AMP, Harrisburg, PA 17105,717-564-0100;800-522-6752 ........•..•... C01175 

Andon Elctrns. Corp., Lincoln, RI 02865, 40~-333-0388 .•. .••. . ..•... ... C01279 
§ Aries Electronics, Frenchtown, NJ 08825, 908-996-6841 ......•... C01281,1284 

Augal, Inc., Interconnection Products Group, Attleboro, MA 02703, 508-222-2202 
................................................................. C·1290 

Connector Corp., Chicago, IL 60646, 312-539-3108 .•..........•..••... Co1327 
§t CW Industries, Southhamplon, PA 18966, 215-355-7080 .......... C.1332-1333 

Dialight Corporation, Manasquan, NJ 08736, 908-223-9400 ..•..••....•. B01150 
§t Jan Hardware Mfg. Co., Melville, NY 11747, 718-361-0800 ..•..•........ C.1588 

Jettron Products Inc., E. Hanover, NJ 07936, 201-887-0571 .•..••..•. ... C01405 
Oxley Inc., Branford, CT 06405, 203-488-1033 . .. .. ..... • ... .•. .. . .. ... B01179 
Sloan Co., Sun Valley, CA 91353-0367, 213-875-11"23 .•.•.... S01188,1193-1195 
Texas Instruments, Connector System, Attleboro, MA 02703, 

508-699-5269;508-699-3450 ....•.•..•...•......•........ C·1150,1S51-1555 
U.S. Terminals Inc., Cincinnati, OH 45243, 513-561-8145 .........•••... C.1563 

t EBY Company. Philadelphia, PA 19124 ....... 215-537-4700 
EDA Inc., Div. 01 Connector, la Habra, CA 90631. 213-697-7151 

# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ....... 201-288-4477; 
800-447-5639 

Garry Electronics an lPl Co., langhorne, PA 19047 215-949-2300 
Mark Eyelet Inc., AMP, Inc., Wolcott, CT 06716 ........ 203-756-8647 
Master Electronic Controls, los Angeles, CA 90025:. 213-452-1336 
Oshino lamps limited, Shinagawa-Ku, Tokyo, JAPAN 03-3471-8548 

§t PCD, Peabody, MA 01960 . 508-532-8800 
§tPrecicontac~ Inc., langhorne, PA 19047 215-757-1202 

Texas Instrs., Inlormation Technlg. Grp" Dallas, TX 75380-9063 .. 1-800-527-3500 
§tWelis Electronics. Inc" South Bend, IN 46613 ......... . ............... 219-287-5941 

Software, Applications-2050 - See Vol_ 0 

Software, CAD-2050 - See Vol. 0 

Software, Communications-2050 - See Vol. 0 

Software, Compilers/Languages-2050 - See Vol. 0 

Software, Computer Performance Measurement-2050 - See Vol. D. 

Software, Data Base Management-2050 - See Vol. 0 

Software, Data Base Management Dictionaries-2050 - See Vol_ 0 

Software, Data Base Query Language-2050 - See Vol. 0 

Software, Data Communications Control-2050 - See Vol_ 0 

Software, DC Motor Control-2050 - See Vol. 0 

Software, Disk/Tape File Utilities·2050 - See Vol. 0 

Software, Emulation/Simulation-2050 - See Vol. 0 

Software, Graphics-2050 - See Vol. 0 

Software, Image Processing-2050 - See Vol. 0 

Software, Information Storage & Retrieval-2050 - See Vol. 0 

Software, Job Scheduling/ Accounting-2050 - See Vol. 0 

Software, Label Printing-2050 - See Vol. 0 

Software, Librarians-2050 - See Vol. 0 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller .EEM 1991 
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Software, Motion Control-2050 - See Vo'. 0 

Software, Neural Networks-2050 - See Vol. 0 

Software, Operating Systems-2050 - See Vo'. 0 

Software, Operating Systems Enhancement-20SO - See Vo'. 0 

Software, Programming/Systems Development Aids-2050 - See 
Vo'.D 

Software, Program Translators-2050 - See Vo'. 0 

Software, Project Management-2050 - See Vol. 0 

Software, Quality Control-2050 - See Vo'. 0 

Software, Report Generators-2050 - See Vol. D 

Software, Security-20SO - See Vol. D 

Software, Sort/Merge-2050 - See Vol. D 

Software, Spoolers-2050 - See Vol. D 

Software, Utilities-20SO - See Vol. 0 

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

Solder (All Types)-4600 - See Vol. C 

Solder lugs - See Terminals, Lug (All Types) (Vol. C) 

Solder Pots & Baths-4600 - See Vol. C 

Soldering, Wave, Control/Monitoring-4600 - See Vol. C 

Soldering Accessories-4600 - See Vol. C 

Soldering Equipment, Hot Gas-4100 - See Vol. D 

Soldering Equipment, Induction Heating-4100 - See Vol. 0 

Soldering Equipment, Infrared-4100 - See Vo'. D 

Soldering Equipment, Printed Circuit-4100 - See Vo'. 0 

Soldering Equipment, Resistance-4100 - See Vol. 0 

Soldering Systems, Temperature Controlled-4100 - See Vo'. D 

Soldering Equipment, Ultrasonic-4100 - See Vo'.D 

Solder'ing Equipment, Vapor Phase-4100 - See Vol. D 

Soldering Guns, Irons & Desoldering Tools-4600 - See Vol. C 

Soldering Machines, Laser-4100 - See Vo'. 0 

Soldering (Mll)-2440 
Amphenol Corporation, Corporate Headquarters, Wallingford, CT 06492 

203-265-8910 
t Amphenol RF Operations, Amphenol Corporation, Danbury, CT 06810 ., 203-743-9272 

Assembly Specialists, Chelmsford, MA 01824 ",.. 506-250-5900 
t CAD Engrg, & Assembly Inc" Mentor, OH 44060 216-255-7744 

Cardinal Control Co" Kensington, CT 06037 203-826-6379 
§t Chemtronics Inc., Hauppauge, NY 11788 516-582-3322;800-645-5244 
§t Electroid Co" Div.of Valcor Engrg, Corp., Springfield, NJ 07081 201-467-8100 

tELVO:Division of Zumbach Electronics Corporation, Mt Kisco, NY 10549-1407 
914-241-1008 

t Fusion Inc" Willoughby, OH 44094 , , . , 216-946-3300 
§t Gardiner Solder Co" Div, of Gardiner Metal Co., Chicago, IL 60632 , 312-847-0100 
tGSI Corp" Timonium, MD 21093", 410-252-1768 

§t Metcal, Inc" Menlo Park, CA 94025 415-325-3291 
tMiller, LC" Co, Monterey PI<, CA 91754 213-266-3611 

Multicore Solders, Richardson, TX 75081 214-236-1214 
§t OK Industries, Inc" Yonkers, NY 10701 . 914-969-6800 
§t Reade Advanced Materials, Riverside, RI 02915-0039 401-433-7000 
§t U.S. Power Converting Company/Relco, leonard V, Snow & Assocs., Torrance, CA 

90503" """"". 213-316-9984 

Solenoids, linear-4550 
t Bicron ElectroniCS, Canaan, CT 06018,203-824-5125 '."'."" Ao 2186, B·,6,5 

Communications Instruments,lnc., Fairview, Ne 28730,704-628-1711 ••. 8-1438 
§ Deltrol Controls, Milwaukee, WI 53215, 414-671-6600 ..••• , ..•. ,.. Bo1616·1619 
§ Detroit Coil Co., Ferndale, MI 48220, 313·398-5600 .. , .•.• , .... ,....... Bo162O 

§t Dormeyer Inds., A. F. Dormeyer Mfg. Co., Inc., Chicago, IL 60641, 312-283·4000 
.•.. , •.•....... , ...• ,., .....•.•. , ....•....••• , .. ,. .....•. .•. Bo 1621-1623 

t Electro-Mechanisms, Inc., Duarte, CA 91010, 818-359-2535 •. , .•. , 801624-1625 
t Electronic Specialty Corp., Vancouver, WA 98665, 206-574-5000 ...•••• B·,626 

Liberty Controls, Shorewood, IL 60435, 815-725-2241 .".............. B.,621 
§t Linear Motions Co., Valinda, CA 91744, 818-918-7806 ... , ..•. .. .. ..•..• 801628 
§t Line Electric Products, Hartford, CT 06141, 203-659-3573;1·800·331·1137 

."." .•. '.'.'.'.".' •. "." .. "' .• """."'.""".""."""'" B·,537 
t Lucas Ledex Inc., Vandalia, OH 4537Hl427, 513-898-3621 ' •... ,.. Bol629,1631 

§t OakGrigsby Inc., Sugar Grove, IL 60554, 708-556-4200 .......•. ,....... Bol633 
§ Regdon Solenoid, Inc., Westmont, IL 60559, 708·789·0600 ,....... B·,634·1637 
§ Allen- Bradley Co" Div, of Industrial Control Grp, Milwaukee, WI 53201 

t APW. Co., Inc., Rockaway, NJ 07866 ."." .. """".,,.,," 
414-382-2000 
20t-627-0643 

tComponent Specialties Corp., Temple City, CA 91780 
Copal (USA), Inc., Torrance, CA 90501 

t CTS of Canada, ltd., Streetsville, ONTARIO, CAN. l5M 1 yg , 
§t Densitron Corporation, Densitron International, Torrance, CA 90505 . 

Dynalloy, Inc., Irvine, CA 92715 
Endicott Coil Co., Inc" Binghamton, NY 13905 
The Five Star Co" Plantsville, CT 06479 

§ Global Components & Controls, Eatontown, NJ 07724 . 
§ Guardian Elec. Mfg, Co., Koike Electric, Woodstock, Il 60098 

Harting Elektronik, tnc" Hoffman Estates, Il60195 

213-283-0015 
213-618-0225 
416-826-1141 
2t 3-530-3530 
714-476-1206 
607-797-1263 
203-628-5561 
201-389-1470 
815-337-0050 
708-519-7700 

t IMC MagnetiCS Corp., Arizona Div., Tempe, AZ 85281 
Inlranor, NaugatUCk, CT 06770 

t lisk, G, W" Co., Clitton Springs, NY 14432 

602-968-4441 
203-729-8258;800-BE-SERVO 

315-462-2611 
§ Namco Controls, An Acme-Cleveland Co., Mentor, OH 44060 
§ Relay Specialties, Oakland, NJ 07436 . 
t Ross Engineering Corp., Campbell, CA 95008 
tSR Engineering, BW/IP International, Inc" Garden Grove. CA 92643 

t# United Stales Electronics, Springfield, NJ 07081 
t Wt>st Coast Elec. Mfg" Paramount, CA 90723 

Solenoids, Proporlional-4550 

216-946-9900 
201-337-1000 
408-377-4621 
714-554-4200 
201-912-0111 
213-633-1010 

Dellrol Conlrols, Milwaukee, WI 53215, 414-671-6800 ..... ,.,.,... a 0 1616-1619 
Detroit Coil Co" Ferndale, M148220, 313-398-5600 ................... , B'1620 

t Lucas Ledex Inc., Vandalia, OH 45377-0427, 513-898-3621 ........ 8'1629-1630 
Regdon Solenoid, Inc., Westmont, IL 60559,708·789-0600 Bo1634-1635,1637 

tCTS of Canada, ltd., Streetsville, ONTARIO, CAN.l5M 1Y9 416-826-1141 
t Etectronic Specialty Corp., Vancouver, WA 98665 __ " 206-574-5000 

Endicott Coil Co" Inc" Binghamton, NY 13905 607-797-1263 
t lisk, G. W" Co" Clitton Springs, NY 14432 3t5-462-2611 
tSR Engineering, BW/IP International, Inc., Garden Grove, CA 92643 714-554-4200 

Solenoids, Rotary-4550 
Communications Instruments, Inc., Fairview, NC 28730,704-628-1711 ". 
Deltrol Controls, Milwaukee, WI 53215, 414-671-6800 , .... . 
Detroit Coii Co., Ferndale, M14B22G, 313-39B-5600 .... , .. , .......... . 

t Line Electric Products, Hartford, CT 06141, 203-659·3573;1 -800-331-1137 

8·1438 
B'1519 
B~1620 

8·1537 
·t Lucas ledex Inc., Vandalia. OH 45377-0427, 513-898-3621 ." ... ,. 130 1629-1631 

H OakGrigsby Inc" Sugar Grove, Il 60554, 708-556-4200 . , ... , .. , . , .. , . ,. 8'1633 
Regdon Solenoid, Inc., Westmont, Il60559, 708-789-0600 ., .... ,. B·1634-1637 

§ Dale Electronics, Inc" Yankton Div" Yankton, SO 57078-0180 '" 605-665-9301 
§t Densitron Corporalion, Densitron International, Torrance, CA 90505 . 213-530-3530 

Endicott Coil Co., Inc., Binghamton, NY 13905 607-797-1263 
§Global Components & Controls, Eatontown, NJ 07724" 201-389-1470 
t Ideal Precision Meter, Brooklyn, NY 11222 , 212-383-6904 
t Lisk, G, W" Co., Clifton Springs, NY 14432 , , 315-462-2611 
tSR Engineering, BW/IP International, Inc" Garden Grove, CA 92643 714-554-4200 

Solenoids, Stepping-4550 
Detroi! Coil Co., Ferndale, MI48220, 313-398-5600 .... , ..... ,., .... ,.. B·,620 
Dormeyer Inds., A, F. Dormeyer Mfg. Co., Inc., Chicago, IL 6064'1, 312-283-4000 

· "" , "". , , , .. , """' .. "" "". , , ..... "" .... "" ....... , . , ' "' "'. , . '"' B0 1621-1623 
t Lucas Ledex Inc., Vandalia, OH 45377-0427, 513-898-3621 .......... ,.. Bo1629 

Solenoids (Mil)-2440 
t Bicron Electronics, Canaan, CT 06018,203-824-5125 .. , ..... ,. A 0 2186, B·1615 

Detroit Coil Co., Ferndale, M148220, 313-398-5600 ................ ,.. Bo1620 
t Electronic Specialty Corp., Vancouver, WA 98665,206-574-5000 ....... 6·1626 
t APW, Co., Inc" Rockaway, NJ 07866 201-627-0643 

§t Electroid Co., Div,of Valcor Engrg, Corp" Springfield, NJ 07081 201-467-8100 
t Ideal Precision Meter, Brookiyn, NY 11222 , 212-383-6904 
tiMe Magnetics Corp., Arizona Div., Tempe, AZ 85281 602-968-4441 
t line Electric Products, Hartford, CT 06141 203-659-3573;1-800-331-1137 
tlisk, G, W" Co" Clifton Springs, NY 14432 315-462-2611 
t OakGrigsby tnc., Sugar Grove, tL 60554 708-556-4200 
tSR Engineering, BW/IP International, Inc" Garden Grove, CA 92643 714-554-4200 

Solvents - See Cleaners & Solvents (Vol. C) 

Sonar Systems-2440 
Submarine Signal Division, Raytheon Company, Portsmouth, RI 02871, 401-847-8000 

5100 Bus - See Board Computers & Subassemblies (Vol. 0) 

Sound Absorbing Materials-2S00 - See Vol. C 

Sound level Indicators - See Meters, Audio Level (Vol. 0) 

Sound Recording Equip. - See Microphones (Vol. 0), Recorders 
(Vol, 0), etc. 

Source & Detector Assemblies (SDAs)-3700 
Ealing Electro-OptiCS, Holliston, MA 01746 .,. 508-429-8370;1-800-343-4912 
Silonex Inc" Plattsburgh, NY 12901 """"""'" 518-561-3160 

tTexas Optoelectronics, Inc" Garland, TX 75042 ., 214-487-0085 

Spacers-2S00 - See Vo'. C 

Spaghetti - See Tubing, Spaghetti (Vol. C) 

Spark Gaps-4300 
Connector Corp., Chicago, IL60646, 312-539·3108 •.•...•..•.•..•.•.•. C.1326 

§ Maida Development Co., Hampton, VA 23663, 804-723-(1785............ A.1942 
§ PolyPhaser Corporation, Minden, NV 89423-9000, 702·782-2511;800-325·7170 

· •...•..•...•.•. , •.••.•.•.• "" • . • . • . • • • . • • • . • • • • • • . . • . . • . • . . • . • . .. Bo1385 
§ World Products Inc., Sonoma, CA 95476, 707-996-5201 ..•..•.•..•.•.•. A.1153 

World Products Inc., Systems Devices Grp., Sonoma 95476, 707·996·5201 
· •.•.•..••..•....•.•.• "" ••••.••••••• , ••••.•.•.•• "" . . • . • . . • . . . . . .• B·,030 

EEM 1991 §-Product sold through distributors t-Product meets Mil specs <I>-Aentals #-Value Added Aeseller 



Spark Gaps-4300 (Cont'd) 

§t Aydin Corporation (West), San .Jose, CA 95119-1371 ................... 408-629-1100 
§C.P. Clare Corp., Chicago,lL 60645 ...................................... 312-262-7700 

EG&G, Inc., Electronics Components Div., Salem, MA 01970 •........... 508-745-3200 
# Engin_ed Assemblies & Components Corp., Teterboro, NJ 07608 c ..... 201-289-4477; 

800-447-5639 
High Vottage Technology Inc., Yonkers, NY 10701 ...................... 914-423-6636 

§ Hobson Bros., Chicago, IL 60830-3884 .............. .'.................. 312-283-3600 
Ion Physics Co. Atkinson. NH 03811 . . . . . . . . . . . . . .. . . . . . ... 603-893-6687 

§Jaro Components, Inc., Boca Raton, FL 33431 ....................... ; .. 305-771-7000 
t Joslyn Electronic Systems, Goleta. CA 93116 . . . . . . . . . . .. 800-752-8066; 605-968-3551 
t Lightning Protection Corp., Santa Barbara, CA 93160 ............. 805-967-5089/4577 
tMaxwell Laboratories, Inc.,·San Diego, CA 92123-1506 ................. 619-279-5100 
t Physics International Co., Olin Defense Systems Grp., San Leandro, CA 94577 

....................................................................... 415-577-7236 
Qualny Components, Inc., Sl Marys, PA 15857 .......................... 814-634-2817 

t Ross Engineering Corp. Campbell, CA 95008 . . . . . . . . . . . . . . . • . . . . . . . . . .. 408-377-4621 
Victoreen, Inc. Solon, OH 4413~95 ................... 216-248-9300;216-248-9043 

Speakers, Explosion & Flame Proof-1300 - See Vol. D 

Speakers, Horn-1300 - See Vol. D 

Speakers, Intercom-1300 - See Vol. 0 

Speakers, Midrange-1300 - See Vol. 0 

Speakers, Musicallnstrument-1300 - See Vol. 0 

Speakers, Paging - See Speakers, Intercom (Vol. D) 

Speakers, Pillow-1300 - See Vol. 0 

Speakers, Public Address-1300 - See Vol. 0 
. . 

Speakers, Replacement (Incl. Aircraft, Automotive & TV)-1300 -
. See Vol. 0 

Speakers, Submergence Proof-1300 - See Vol. 0 

Speakers, Subminiature-Also See Bells, Buzzers, Gongs, Sirens & 
Aural Warning Devices-1300 - See Vol, 0 

Speakers, Tweeter-1300 - See Vol. 0 

Speakers, Weatherproof-1300 - See Vol. D 

Speakers, Woofer-1300 -,see Vol. 0 

Speakers (Mll)-2440 
Accusonic Systems Corp., A DSG Compeny, New Hyde Park, NYll 040 

516-328-3300 
§t Audiosone, Inc., Stratford, CT 06497 .............. '. 203-377-4475 
§t MG Electronics. Hauppauge, NY 11766 . . . . . . . . . . . . . . . . . . . . . . . . . . 516-582-3400 

t MISCO/Minneapolis Speaker Co .• Inc., Minneapolis, MN 55409 . 612-825-1010 
t Oaktron Corporation, MIx, Monroe, WI 53566 ........ . . . . .. 608-328-5560 
§Poly-Planar Inc., Warminster, PA 18974 ................................. 215-675-7805 
t Speco Div., Components Specialties, Inc., Lindenhurst, NY 11757 ........ 516-957-8700; 

800-645-5516 
tTelectro Systems Corp, Corona, NY 11368 ............................ 718-651-8900 

Speaker Systems-1300 - See Vol. 0 

Spectrometers-2900 - See Vol, 0 

Speech Compression & SyntheSiS Equipment-2325 - See Vol, D 

Speed Drives, Motor - See Controls, Motor Speed (Vol. D) 

Spiral Wrap - See Tubing, Spiral Wrap (Vol. C) 

Splicers, Coaxial Cable-5400 - See Vol, C 

Splicers, Fiber Optic-2475 
AMP, Harrisburg, PA 17105, 717-564-0100;800-522-6752 •..•.•.•.•.•... C.1175 

t Inleropties, Purdy Group, Burlingame, CA 94010, 415-347-7727 .•.••••• B01217 
§ AT&T Network Systems,Network Cable Sys. Div. Morristown, NJ 07962 

.. . .. . .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. . .. .. .. .. .. ... ..... 1-800-344-0223, Ext 1027 
# Clifford of Vermon~ Inc, Bethel, VT 05032 ............... 802-234-9921;800-451-4381 
§ EXFO E.O. Engineering, Quebec City, Quebec. CANADA G 1 N 3Y2 . . . . .. 418-683-0211 
tFoundation Instruments Inc., Nepean, ON, CANADA K2E 7J6 ........... 613-226-4000 

3M Private Network Products, 3M, Austin. TX 78769-2963 ............... 512-984-1800; 
. 800-745-7459 

t Power Technology, Inc., Little Rock, AR 72219-1117 .................... 501-568-1995 
§ Shattuck Industries, Ben Lomond, CA 95005 ... .. .. .. . .. .. .. . .. . .. . .. . .. 408-336-5145 

§tWestern Electronic Products Co .• San Clemente, CA 92672 ............. 714-492-4677 

Splicers, Wire (Incl. Butt & Cap Types)-5400 - See Vol. C 

Splicers, Wire, Waterproof-5400 - See Vol. C 

Splices-2100 - See Vol. C 

Splices, Fiberoptic-2475 
t Interopties, Purdy Group, Burlingame, CA 94010, 415-347-7727 ••••.•.• B-1217 

§tAT&T Microelectronics, Allentown, PA 18103 .................. 1-600-372-2447;ln Can.: 
1-800-553-2448 

§AT&T Network Systems,Network Cable Sys. Div., Morristown, NJ 07962 
................................................... 1-800-344-0223, Ext 1027 

PRODUCT INDEX & DIRECTORY 
§ Electronic Components & Matis. Div., GTE Products Corp., Warren, PA 16365 

. . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . .. .. . .. .. . . . .. . . .. . .. .. . . . . . . . .. . . .. 814-723-2000 
§EXFO E.O. Engineering, Quebec City, Quebec, CANADA G1N 3Y2 ..... , 418-683-0211 

§t General Cable Co .• Fiber Optics Div., S. Plainlield, NJ 07080 ............ 201-769-3200 
GTE Fiberoptic Products, Williamsport, PA 1.7701 ... 717-326-6591;1-800-FBR-OPTICS 
3M Private Network Products, 3M, Austin, TX 78769-2963 ............... 512-984-1600; 

Splicing EqUipment, Fiber Optic-5400- See Val. C 

Splicing Equipment, MagnetiC Tape-1300 - See Vol. D 

Splitters/Combiners, Power - See Dividers, Power (Vol. A) 

Spoolers, Printer Buffers-2325 - See Vol. D 

800-745-7459 

Spoolers, Punched Tape - See Readers, Punched Tape (VOl, D) 

Springs (All Types)-2500 - See Vol. C 

Stabilizers, Current - See Current Sources (Veil. D), Regulators, 
Current (Vol. D) , 

Stabilizers, Line Impedance-4050 - See Vol. D 

Stabilizers, Voltage - See Regulators & Stabilizers, Voltage (Vol. D), 
Transformers, Voltage Regulating (Vol. A), Voltage Sources (Vol. D) 

Stabilizers, Voltage/Current, Automatic - See Power Supplies, 
Constant Current (Vol. DJ 

Stalos (Stabilized Local Oscillators) - See Oscillators, Microwave 
(Vol. A) . 

Stampings, Deep Drlllwn Metai-25t1ii - See Vol. C 

Stampings, Precious Metal - See Preforms, Precious Metal (Vol. C) 

Standards, Atomic 8eam-2900 - See Vol. D 

Standards, Capacitance-2900 - See Vol. IJ 

Standards, Current-2900 - See Vol. IJ 

Standards, Delay Line-2350 - See Vol. A 

Standards, Frequency-2900 - See Vol. D 

Standards, Inductance-2900 - See Vol. D 

Standards, MagnetiC Field-2900 - See Vol. 0 

Standards, Noise-2900 - See Vol. D 

Standards, Phase-2900 - See Vol. D 

Standards, Phase Angle-2900 - See Vol, D 

Standards, Resistance-2900 - See 110/. D 

Standards, Temperature-2900 - See Vo(, 0 

Standards, Time-2900 - See Vol. D 

Standards, Voltage-2901) - See Vol. D 

Standards, Voltage Ratio-2900 - See Vol. 0 

Standoffs - See Bushings, Glass, Plastic, Metal, etc. (Vol. C) 

Standoffs, PCB-2500 - See Vol. C 

Stands, Instruments-1400 - See lIoi. C 

Stands, Instrument, TIlting-1400 - See Vol. C 

Stands, Printer/Terminal-1400 - See Vol. G 

Starters, Motor, Solid State-3500 
§ Baldor Electric Company, Fort Smith, AR 72902 ................. . 
§ Furnas Elec., Batavia, IL 60510 ................... . .............. . 
§ Payne Engineering, Scott Depot. WV 25560 ...................... .. 

Power Functions Engineering, Garland, TX 75042 .................. . 
§ Weed Fiber Optics Inc., Weed Instrument Co., College Station, TX 77845 

501-646-4711 
708-879-6000 
304-757-7353 
214-278-0996 

409-693-5397 

Static Eliminating Materials, Devices, & Equipment-4525 - See 
Vol.C 

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

STD Bus - See Board Computers & Subassemblies (Vol. D) 

Steppers, Indexing, Motor-3500 
Crouzel Corporation, Carrollton, TX 75006-2503, 214-250-1647;1-800·527-5311 

............. c .. ,., ................................... , .. , .• , .... B0 1252 
Epson America Inc., Component Sales Dept, Torrance, CA 90503,213-787-6300 

.................... , ................. ,.,', •• , .... ,., •• ,.,.. Ao i361,1363 
Hurst Manufacturing Div., Princeton, IN 47670, 812-385-2564 ., .• , •. .. .. S01275 

§-Product sold through distributors t-Product meets MIL specs <p-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY Suppressors, Transient Volt~ge (All Types)-4300 
Inland Motor, Kollmorgen Corp., Sierra Vista, I><Z. 85635, 602-459-1150 

....................................... .............. ....... 11'1280-1282 
t Stock Drive Products, Div. of Designatronics, Inc., New Hyde Pk., NY 11040, 

516-328-0200;328-3300 ........................................... B-1312 
§t Superior Electric, Bristol, CT 06010,203-582-9561...... ............... B-1314 

t Vernitech:Vernitron Corp., Deer Pk., NY 11729, 516-586-5100 .......... B-1318 
ADVANCED MICRO SYSTEMS. INC., Hudson. NH 03051-4920 . 603-882-1447 
Airpax-International Division, A North American Philips Co., Cheshire, CT 06410 

203-271-6000 
Canon U.S.A., Elctrn. Camps. Div., Lake Success, NY 11042 

§ Compumotor Division, Parker Hannifin Corp., Rohnert Park, CA 94928 
516-488-6700 
707-584-7558 

§ Daedal, Harrison City, PA 15636 . 
Design Components, Inc., Franklin, MA 02038 . 
Ealing Electro-Optics, Holliston, MA 01746. 

412-744-4451 
508-528-1300;800-341-4B1 I 

t Eastern Air Devices, Inc., Dover, NH 03820 
508-429-8370; 1-80<}-34"-4912 

603-742-3330 
§ Empire Magnetics, Rohnert Park, CA 94928 . 

Escap Products, Hauppauge, NY 11788 
General Controls, Inc., Elk Grove Village, IL 60007 
Maxwell Electronics, Research Triangle Park, NC 27609 . 
Oriental Motor USA Corp., Super Vexta. Torrance, CA 90505-5~~1:1 .. 
Portescap U.S .. Inc., Hauppauge, NY 11788 . 

§ ServoByte Inc .. Millbury, MA 01527 
tTransicoil, Inc., Eagle-Picher, Valley Forge, PA 19485 

Steppers, Indexing, Switch-5100 
t Machine Components Corp., Plainview, NY 11803 
§ ServoByte Inc .. Millbury. MA 01527 

, Stiffeners, PCB, Glass Epoxy-HOO - See Vol. C 

707-584-2801 
516-234-3900 
312-595-2152 
919-846-1633 
2101-515--2264 
516-234·3900 
508-865-0225 
215-539-4400 

516-694-7222 
508-865-0225 

Storage Equipment, Cartridge/CasseUe-1400 - See Vol. c: 
Storage Equipment, Disk-1400 _. See Vol. C 

Storage Equipment, F!e)!ib!e !:lis~-H(lC .... Sec '10/. C 

Storage Equipment, MagnetiC Card-HO~ - See Vol. C 

Storage Equipment, Multiflmctional .. 14110 - See 1101. C 

Storage Equipment, Printout-1400 - See Vol. C 

Storage Equipment, Reel-to-Reel Tape-1400 - See Vol. C 

Storage Racks, Circuit Board-1400 - See Vol. C 

Strain Reliefs, Cable & Wire-2500 ._. See Vol. C 

Strip-Line Components, Microwave-3450 - See Vol. A 

Strips, Ground-1900 - See Vol. D 

Strips, Marker & Fanning-6000 - See Vol. C 

Stroboscopes - See Lamps, Stroboscopic Source (Vol. 8) 

Substrates, Ceramic-2500 - See Vol. C 

Substrates, Flexible-2500 - See Vol. C 

Substrates, Glass-2500 - See Vol. C 

Substrates, Metallic-2500 - See Vol. C 

Substrates, Sappl1ire-2500 - See lIol. C 

Suppressors, Arc - See Protectors, Surge (Vol. B) 

Suppressors, Noise-2700 - See '1101_ A 

Suppressors, Transient Voltage (All Types)-4300 
Amber Inds., Inc., Dallas, TX 15379, 214-490-9801 .•.•..•.............. B·1351 
BH Electronics, Inc., Burnsville, MN 55337, 612-894-9590 .............. A·1170 

§ C.P. Clare Corp., Chicago, ILoo645, 312-262-7700 . . . ... ... . .. .. . . . . . .. B·1430 
§ Collmer Semiconductor, Inc., Dallas, TX 75244, 800-527 .. 0251 ;214-233-1589 

........•...............•........................ " ... " .. " . ... .... D$1659 
t Controlled Power Co., Troy, M143083, 313-528-3700;1-800-52i-4792 

.. ... . ... .. . .. ....... . .... . ..... . .. .. ....... . . ... . .. . . .... .. 0 0 2185-2186 
Corcom, Inc., Libertyville, IL 60048, 708-680-7400 ............•........ C·1330 
Dale Electronics, Inc., EI Paso Div., EI Paso, TX 19926-6'128, !l15-592-3253 

.. . .. . ...... . . . .. .... . .. .. .. . .... .. ........ . . ..... ... . .... .. B 0 1840-1641 
Diodes Inc., Chatsworth, CA 91311, 818-882-4920;800-821-1178 ........ A·2093 
Globlek, Inc., N. Bergen, NJ 07047, 201-861-0246 ...•................. BO'1367 
GRIM Corporation, Medford, NJ 08055-0968, 609-267-7950 ....•..•..... 0·1075 
Hipolronics Inc., Brewster, NY 10509, 914-279-8091 ...••.•.•.......... 002201 
Hitra" Corporation, Flemington, NJ 08822-9943, 908-782-5525 .. . . ..•.•. 0 0 2203 

§ ISKRA Electronics, Inc., Plainview, NY 11803, 516-349-0222 .•.. . . ... ... 11,.1075 
§ ITW Paklron, Div. of Illinois Tool Works, Lynchburg, VA 24502, 804-239-6941 

..... . .. ..... . .. . . . .. .... . .. . . . ... . .. . . . .. .. . . .... ...... . . .. 11,0 1076-1077 
Keystone Carbon, Thermistor Div., St. Marys, PA 15857, 814-781-1591 

..... •.. ..•. . . .. . .. .. .•... .. . ..•.. . .. . . . ..•.. . .... ..•.•..• .. S·1849-1850 
L-Com Inc., N. Andover, Mil, 01845, 508-682-6936 .....•....•......•... C·1424 

§ Maida Development Co., Hampton, VA 23663, 804-723-0785 
..................................... ............. 11,0 1086,1089,1942-1944 

Marway Prods. Inc., Sanla Ana, CA 92703, 714-973-1800 .......... 002212-2213 
§t MCG Elctrn •. , Oeer Park, NY 11729, 516-586-5125 ............•... B0 1315-1376 

§ Philips ECG, North American Philips Co., Williamsport, PA 17701, 717-323-4691 
............................................................ A02118-2119 

t Pico ElectroniCS, Inc .• Mt. Vernon, NY 10552, 914-699-5514;800-431-1064 
.....•......•........................•....•....•...•.....•...•... 11,·1236 

§ PolyPhaser Corporation, Minden, NV 89423-9000, 702-782-2511;800-325-7170 
................................................................... S·1385 

PPD, inc., Rateigh, NC 27613, 919-781-3955 ............•........ 6-1386-1387 
§ Pulizzi Engineering, Inc., Santa Ana, CA 92704-6865, 714-540-4229 ..... 0'2224 

Schurter, Irlc., Petaluma, ell, 94952. 707-778-6311 ..................... Aoi638 
Therm-O-Disc. inc., Sub. Emerson Elec. Co., Mansfield, OH 44907-0538, 

419-525-8500 .................................................... B.·1391 
§ Therm-OMOisc, Inc., Midwest Components t':lroduct Grp., Mansfield, OH' 

44907-0538,419-525-8450 ........................................ B'1867 
Todd Products Corp., Brentwood, NY '111'17, 516-231-3366 ........... 0.2071 
Tr~-Mag, Inc., Visali~, CA 93291,209-651-2222 ." ....... A,"1646-1647 
Wickmann USA, inc., Wickmann-WerKa GmbH, Atlanta, GA 303J1, 404-599-7820 

.................................... " ...... " .. ".... .. 1.3"'1392-1394 
§ World Products Inc .• Sonoma, CA 95476. 70'1-996-5201 ........... Ao 2128-2129 

World Products inc., Systems Oeuices Grp., Sonoma 95476, i"07-996-520i 
..................................................... 3'1030 

Acme Transformer, Acme Flectric Corporation, lurnberton, NC 28358 go! 9"7:38-1121 
I\mphenol Corporation, Corporate He3dquaners, Wallingford. CT 06492 

APX-Arstan Products. Hicksville, NV 11801 
§ Atlantic Scienlific Corporation, Melbourne, FL 32901 

§tAydln Corporation (West), San Jose, CA 9:'119-"131'1 

203~ 265-891 0 
516-433-1313 

1-800 544-4737 

§ Beswick:Cooper UK Ltd .. Frome, UNITED KINCDOM BA 11 1 PP . 
408-629-1100 
(0373) 64311 

2'15-228-4433 § Brooks Electronics, Philadelphia, PA 19140 
§t Brooks Power Systems, Bensalem, PA 19020 . 
§1' Bud Industries. Inc., Willoughby, OH 4409~-0431 

Computer Power Inc., High Bridge, NJ 08829 
§ Computerware, Inc., Vienna VA 22182-2266 

215-244-0264; 1-800-523-1551 
216-946-3200 

908-638-8000;800-526-5088 
703-621-8200 

§1" Control Concepts Corp., Liebe,t Corp., Binghamton, NY 13902-1380 . 
t Cuesta Systems Corporation. San Luis Obispo, CA 93401 

607-724-2484 
. 805-541-4160; 

800-332-3440 
§t Current Technology, Inc., Rict"larusof:, TX 75031-L1802 21 Lt-23!:)-5300 

<3 -( he eyli): CorporatiOn, I/llesoake './I., CA ~) i 361 805-8/'0-3155 
§ Dale Eleclronics, Inc., Yankton 01"" Yankton, SD b 7078-0180 . 605-665-930 I 
§ O~tatran Corp .. DenVei. CO 80223 303-778-0870 
§ Distributor 8·, Specla.i ,JrcduC1S. Thornsoll Consumer Elccfronics, Inc, Deptford, Nj 08095 

5()9-8-53-~525 

Dowty Control Techno!ogies, Soonlon, NJ 07005-0239 201··334-3100 
§ Dynatech Computer Power, inc., Scotts Valley, CA 95066 . 408-438-5760 
tEEV Inc., Elmslord, NY 10523. 914-592-6050 

§t EFI Elctrns., Salt Lake City, UT 84119 801 .. 977 9Q09:800'22H 174 
U.S. Elco Inc., Santa Clara, CA 95054 1-80<}-888-ELCO 

§ Electronic Specialists, Natick, MA 01760 508·655-1532;800-225-4876 
§ Electro Standards Lab., Inc., Data Communications Products Div., Cranston, Rl 02921 

401-943-'1164 
§ Elgar Electronics CorporatIon, San Diego, CA 92121 6'19-450-0085;800-733-5427 
# Enqineered Assemblies & Components Corp., Teterboro, MJ 07608 .. . .201-288-4477; 

800·447-5639 
§ Entrelec Div/GEC Aisthorn International, Inc., Irving, TX 75038 . 
§ EP.D.lGeneral Power Corp., Anaheim, CA 92805-8508 

214-550-9025 
.... 714-520-0881; 

1-80<}-343-1813 
301-881-8 '124;800-638-6594 

908-774-8502 
§ FIC Corp., Rockville, MO 20852' . 

GBC, Inc., Lamp Division, Ocean, hJJ 0:'712 
§ General Instrument, Power Semiconductor Div., Hicksville, NY 11802 

General Protection Co., Inc., Circuit Protection Group, Chicago, iL 60659 

§t General Semiconductor Ind., Inc., Square D Company, Tempe, AZ 8522<1 

516-933-3333 

312-761-0403 

602-968-.3101 
§Hammond Manufacturing Co., Buffalo, NY 14225 716-894-5710 

-nstrumenl Specialties Co. Headquarters, DE:laware Watel Gap, PA '18327-0136 
717-424·8510 

t International Power Machines, Gariand. TX 75042 800-527-1208 
Inter-Technical Group Inc .. WIMA Oiv., Elmsford, NY 10523 914-347-2474 

§tJMK, Inc., Amherst, NH 03031 603-386-4100 
tJoslyn Electronic Systems. Goleta, CA 93116. 800-752-8068; 805-968-3551 
§ Kalglo Elct",s. Co., Inc., Bethlehem, PA 18017-9359.. 215-837-0700 
§ KCK America Inc., Mitsubishi Materials Corporation, Schaumburg, IL 60173-4516 

708-884-8688 
Ketema/Rodan Division, Anaheim, CA 92806 . 714-630 .. 0081 

t Lighlning Proteclion Corp .. Santa Barbara, CA 93160 805-967-5089/4577 
litlelfuse, Inc., Des Plaines, IL 60016 708-824-1188;708-824-0400 

§ Love Controls Corp., Wheeling. IL 00090 '108-541-3232 
Magnetek Triad, Huntington, IN 46750 . 219-356-7100 
Maliory/North American CapaCitor Co., Indianapolis. IN 46241 31/-856-3'13t 

§t Microsemi Corp., Santa Ana, CA 92704 714-979-8220 
§t Microsemi Corp. - Scottsdale, Microsemi Corporation, Scottsdale, AZ 85252 

.. .. .. . .. .. .. . 602-941-6300 
§ Motorola Semiconductor Prods. Sector. Tempe, AZ 85284 602-244-6900 
§Murata Erie North America, Inc., Smyrna, OA 30080. 404-436-1300 

North Hills Electronics Inc., Power Products Div., Glen Cove, NY i 1542-3796 
........ ........ 516-671-5700 

§NTE Electronics, Inc., Bloomfield, NJ 07003. 201-748-5089 
Omega Engineering, Stamford, CT 06907 . 800-826-6342 

t Pacific Power Source Corp., Huntington Bch., CA 92649 .. 714-898-2691 ;800-854-2433 
§Pass & Seymour/Legrand, Pass & Seymour/Inc., Syracuse, NY 13221 

315-468-6211 
§ Perma Power Elclrns., Chicago, IL 60648 312-763-0763 

Phase Control Electronics, Glendale, NY 11385.. 718-441-4278 
§ Phoenix Contact Inc., Harrisburg, PA 17111 . . .............. 717-944 .. 1300 

Power Dynamics Inc., West Orange, NJ 07052. 201-736-5722 
§t Power Integrity Corp., Greensboro, NC 27429-0682 919-379-9T73;800-237-6260 

§ Ritz Electronics/Aeleo, New Dundee, Ont., CANADA NOB 2EO. . . .. 519-696-2616 
Sanford-Miller Corp., Lynbrook, NY 11563 516-593-2025;800-645-5900 

§Semikron, Inc., Hudson, NH 03051-0066 ... 603-883-8102;1-800-258-1308 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs "'-Rentals #-Value Added Reseller 



Suppressors, Transient Voltage:'4300 (Cont'd) 
Semtech, Newbury Park, CA 91320 . . . . . . . .. . . . . . . . . . . . . . • . . . . . . . . . . . . .. 805-498-2111 

§Shape Electronics, Inc,· Lombard, IL 80148 ............................... 708-620-8394 
Shindengen America Inc., Westlake VI., CA 91361 ....................... 800-634-3654 

§Siemens Components, Inc., Special Products Oiv., Iselin, NJ 08830 ...... 201-321-3400 
§ SL Waber, Inc., Mt. Laure~ NJ 08054 ...... ' ... , . . . . . . . . . .. 609-866-8888;800-257-8384 
§ Sola, A Unit 01 General Sign., Elk Grove Village, IL 60007-5666 ......... 708-439-2800 
§ Square 0 Co., Palatine, IL 60067 . .. .. .. .. .. .. .... .. .. .. .. .. . .. .. . .. . .... 708-397-2600 

Square O.Co. Power Protection Systems, San Diego, CA 92123-1165 ... 619-279-0831 
Stallallinc., Cranston, RI 02910 ...... ,........................... 401-461-5554 
Stetron International, Inc., Buffalo, NY 14203 ............................ 716-854-3443 

§t St-Semiconductors 01 Indiana, Inc., Bloomington, IN 47402-0609 .... 812-332-1435 
§ Sunshine Instruments, Philadelphia, PA 19115 215-673-5600;800-343-1199 

§t Superior Electric, Bristol, er 06010 203-582-9561 
§tSurgeonics Limited, Fort Edward, NY 12828 518-747-2156 

SuttOn DeSigns, Inc., Ithaca, NY 14850 ..... 800-326-8119 
Sylvania GTE Control Devices, Standish, ME 04084 . 207-642-4535 

§ Teccor Electronics, Inc., Irving, TX 75038 ................ 214-580-1515 
§ Techni-Tool, Plymouth Meeting, PA 19462 ................. 215-825-4990 
§ Telebyte Technology, Inc., Greenlawn. NY 11740 . 516-423-3232;800-835-3298 

Texas Instruments, Connector System, Attleboro, MA 02703 .. . 508-699-5269; 
508-699-3450 

Texas Instrs., Malls. & Controls Grp, Attleboro, MA 02703 . 508-699-3800 
§ Til Industries Inc., Copiague, NY 11726 .. 516-789-5000 

§t Transtector Systems, Inc., Hayden Lake, 10 83835 ...... 800-829-2901 
§ Tripp-Lite, Chicago, IL 60610-4188. 312-329-1777 

§t Tycor International Inc, Calgary, Alberta, CANADA T2H 1 L9 403-259-3200 
§ U.S. Power Converting Company/Relco, Leonard V. Snow & Assoc:>, Torrance, CA 

90503....... 213-316-9984 
Victoreen, Inc., Solon, OH 44139-3395 216-248-9300;216-248-9043 

tVictor Elec. Wire & Cable, W. Warwick, RI 02893. 401-821-1700;SALES 401-821-7800, 
Vitec Electronics Corp., Visalia, CA 93291 209-651-1535 

t The Wiremold Company, W. Hartford. CT 06110 203-233-6251 
Xentek.lnc .• Taiyo Yuden USA. Inc .• Vista, CA 92083. 619-727-0940 

Suriace Acoustic Wave, Delay Line-2350 - See Vol. A 

Suriace Acoustic Wave Devices-2350 - See Vol. A 

Surface Acoustic Wave, Filter-2700 - See Vol. A 

Surface Mounted Assemblies, Devices & Technology - See Product 
type: Amplifiers, Circuits, Diodes, etc. 

Surveillance (MIl), EW Drone-2440 
§t Aydin Corporetion (West), San Jose. CA 95119-1371 
t Digital Radio Corp .. Reeondo BeaCh. CA 90277 .. 

ST Research Corporation, Newington. VA 22122 . 

SUlVeiliance Systems {Mll)-2440 
AEL Delense Corp .. Lansdale. PA 19446 .' 

t Cohu, Inc .. Elctrns. Div .. San Diego. CA 92123 . 
t Condor Systems. Inc .• San Jose. CA 95124 
tCorvus Microwave Inc., Syracuse, NY 13211-2100 o. 

t Digital Radio Corp., Redondo Beach. CA 90277 . 
t Electrospace Systems. Inc .• Richardson. TX 75083-1359 
t E-Systems. Greenville Div .• Greenville. TX 75403-6056 

M! A-COM Government Products. Inc .. Hunt Valley. MD 21030 .. 
t NAVAN Corporation. Meeia, PA 19063 ... . ............ . 

SubmarIne Signal Division, Raytheon Company, Portsmouth. AI 02871 
t Teledyne Ryan Electronics, San Drego. CA 92123 

Switch Arrays-5iCO 

408-629-1100 
213-316-4114 
703-550-7000 

215-822-2929 
619-277-6700 
408-371-9580 
315-437-4400 
213-316-4114 
214-470-2137 
903-455-3450 
301-771-0077 
215-543-8066 
401-847-8000 
619-560-6400 

CRL Components, Inc., Roxboro Group, Fort Dodge, II. 50501, 515-573-1300 
.... " ...... ,.. . .. .. . .. .... .. .. .•..•. •.•.. .. . . .•...•. ...•... Bol669-1672 

Crosspoint, Div. of Info-Lile Corp., Fairview, NJ 07022, 201-941-4455 .•. B-1673 
CTS Corp.,Electrocomponenls business unit (Formerly Elkhart Oiv.), Elkhart, IN 

46514,219-295-3575 .•......•...•.........•.•....•..•....... Bo 1676-1677 
Electro-Mech Components, Inc., South EI Monte, CA 91733-3689, 818-442-7180 

................................................................. B'1886 
ElMA Electronic Inc., Fremont, CA 94538, 415-656-3400 ........•....•. C'1584 
Grayhillinc .• La Grange, IL 60525, 708-354-1040 .•....•.•.....•.. B'I698-1699 
Intaq Key Panels, GM Nameplate, Inc., Seattle, WI. 98119, 206-284-5475 •.•.. 

B-1815 
Jayco Plastics of California, Inc., Orange, CA 92665, 714-974-1701 ..•.. Bo 1818 
Lucas Duralith Corporalion, Millville, NJ 08332, 609-825-6900 .......... B'1822 
M~GiII Manufacturing Co., Inc., ValparaiSO, IN 46383, 219-465-2200 •.... Bo 1735 
Micro Switch, A Honeywell Oiv., Freeport, IL 61032,815-235-6600 .•.. ;. B'1743 
MOLEX, Inc., Lisle, IL 60532, 708-969-4550 ...•.....• ,................ Co1474 
Switchcraft, Inc., A Raytheon Company, Chicago, IL 60630, 312-792-2700 

............................................................ B'1784,1786 
Amber Inds .• Inc .• Dallas. TX 75379 ...... .. .. .. . .. .. .. .. .. .. ... 214-490-9801 

§ Dreels SwUch. Inc .. Waukegan. IL 60087 708-662-7667;800-323-9605 
§t EECO Irycorporated. Santa Ana, CA 9i702-0659 . . . . . . . . . . . . . .. 714-835-6000 

t Electrospace Systems. Inc .. Richardson. TX 75083-1359 214-470-2137 
Lamb Industries. Inc .• Portland. OR 97225 503-297-8878;800-824-9374 

t Machine Components Corp .. Plainview. NY 11803 516-694-7222 
MarLee Switch Co .• Upland. CA 91786 . 714-982-8988 

Switch~d Filter Banks-3450 - See Vol. A 

Switches, Backup-5100 
t Advanced Systems Concepts, Inc., Altadena, CA 91001, 818-791-0983 •. 0'1144 
t Capitol Switch Inc., Bethel, CT 06801,203-744-3300 .•••.•.•..•.•....•• Bol656 
§ Attech Corp., Somerville. NJ 08876 908-707-8484 
§Cole Hersee Co .• Boston. MA 02127-2467 . 617-268-2100 
§ COMCAB. Nashport OH 43830 . . . . . . . . . . . 614-828-2488 

PRODUC11NDEX & DIRECTORY 

§ Electro Standards Lab., Inc., Data Communications Products Div., Cranston. RI 02921 
....................................................................... 401-943-1184 

# Engineeree Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 
, 800-447-5639 

KAYCEE' INDUSTRIES LTD., Bombay-38, INDIA .......... 2615567-88;2613521-22-23 
Lamb Industries, Inc., Portland, OR 97225 ................ 503-297-8878;800-824-9374 

tMachine Components Corp., Plainview, NY 11803 ...................... 516-694~7222 

Switches, Cam-5100 
§ Altech Corp., Somerville, NJ 08876, 908-707-8484 ...................... B.1843 

BURGESS-SAIl., Inc., Buffalo Grove, IL 60089, 708-215-9600 •••••• B'1652-1653 
Capitol Switch Inc., Bethel, CT 06801,203-744-3300 ••.••..•••.•••••.•.• B'1656 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, ) 
708-662-9200 .................................................... B01682 

Electroswitch, Unit of Electro Switch Corp., Weymouth, MA 02188,617-335-5200 
................................................................. B'I694 

Illinois Lock Co., The Eastern Co., Wheeling, IL60090, 708-537-1800 •..• B.1711 
J. R. Merritt Controls, Inc., Norwalk, CT 06854, 203-855-9100;800·333.-5762 

....................................................... _ ......... 0'1139 
Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 •.••.• B'1738 

t Pres-Air-Trol Corp., Mamaroneck, NY 10543, 914-698-2026;800-431-2625 (outside 
NV) ............................................................. B0 1766 

Rundel Products, Allied Controls Incorporated, Waterbury, er 06705, 
203-757-4200 .................................................... Bo1769 

t Tech Laboratories Inc., Palisades Pk., NJ 07650, 201-944-2221 •.••.•••• B'1789 
Allen Bradley Co .. Electronic Components Div., A Rockwell International Co .• EI Paso. TX' 

79936 . . . ... ' . . . . . . . .. ,915-592-4888;800-592-4888 
§ Allen- Bradley Co., Div. of Industrial Control Grp, Milwaukee, WI 53201 ................ . 

. 414-382-2000 
§ American Control Products. Div. 01 Precision Timer Co., Inc_ Westbrook, CT 08498 

. . .. .. .. .. . . . .. .. .. .. . 203-399-6253 
Astrosystems. Lake Success, NY 11042 ................... 516-328-1600 

§ Augat Alcoswitch. Augat Inc .• N. Andover. MA 01845 ...... . .. 508-685-4371 
§ .Automatic Timing & Controls Co., King of PrusS!a, PA 19406 . 215-337-5500; 

800-441-8245 
§ Chicago Lock Co., Chicago. IL 60641 ......................... 312-282-7177 
tCole Instrument Corp, Santa Ana, CA 92704 714-556-3100 
t Computer Conversions Corp .• E Northport. NY 11731 ... 516-261-3300 
§ Dreels Switch. Inc .• Waukegan. IL 60087 . 708-662-7667;800-323-9605 
# Engineered Assemblies & Components Corp .• Teterboro, NJ 07608 ...... 201-288-4477; 

800-447-5639 
Enprotech Corp .• Kalamazoo, MI49007 . . .................. 616-381-0665 

t EnTech Corporation, Simsbury. CT 06070 .. ... 203-658-2740;203-651-9557 
§ Entrelec Div/GEC Alsthom International. Inc .• Irving. TX 75038 214-550-9025 

Ghielmetti.lnc., Westlake Village, CA 91361 ....... 800-228-1097 
§t ITW Switches. Illinois Tool Works, Chicago.IL 60634 ...... 312-282-4040 
§tJaico Products. Jaidinger Mig. Co .. Inc .• Chicago.IL 60622 ..... 312-421-1090 

Maxmar Controls Inc .• Pleasantville. NY 10570 .... 914-747-3540 
t Precision Mechanisms. Westbury. NY 11590 .. 516-ED3-5955 

Relay Service Co .• Chicago. IL 60651 ........ 312-252-2700 
§ Relay Specialties. Oakland, NJ 07436. 201-337-1000 
t RLC Electronics. Inc,. Mt. Kisco. NY 10549 . 914-241-1334 
§ Square 0 Co .• Palatine. IL 60067 . . . . . . . . . . . . . . . . . . . . . . . . . . . 708-397-2600 

Square D. Company. Control Products, Knightdale, NC 27545 ..... 919-266-3671 
Techniques. Inc .• Englewood, NJ 07631 ................................. 201-569-5900 

Switches, Capacitive - See Switches, Touch Actuated (Vol. B) 

Switches, Coaxial - See Switches, RF (Vol. B) 

Switches, Coded-5iOO 
American Control Technology, Inc., West Dundee, IL 60118-2100, 708-426-6780 

................................................................. B'I845 
AMP, Harrisburg, PI. 17105, 717-564-0100;800-522-6752 •.••• ,.... B'1646-1647 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 
708-662-9200 .................................................... B'1662 

§ Crouzet Corporation, Carrollton, TX 75006-2503, 214-250-1647;1-800-527-5311 
................................................................. B'1675 

§t Digitran Division, Xcel Corporation, OntariO, CA 91761, 714-391-4321 ... Bol680 
Electronic Components Groupe, Stein Industries, Inc., Minneapolis, MN 55403, 

612-375-9639;800-677-8719 •..•.•••.••...•..••...•.•.•...•.•• B 0 1689-1692 
§ Grayhillinc., La Grange, IL 80525, 708-354-1040 .•.•.•.•.•...•..• B'1699;1705 
§ Interswitch, Wm. J. Purdy Co., Burlingame, CA 94010, 415-347-8217 •.•. B01817 
§ IVO Industries, Inc., Eatontown, NJ 07724, 908-542-5151;800-932-0489 

..•.•.•.•..•...•.••. .... ..•. .•.. . . .. ..•. ..•.. •. .. .. .•.•.. ... Bo1722-1723 
t Janco Corp., Burbank, CA 91508, 818-846-1800 •.. ••.•.. .•. ..•... B01726-1727 
t Maurey Instrument Corp., Chicago, IL60629, 312-581-4555 .•.....•..•• 1.'2051 

Mepcopal Company, San Diego, CA 92121,619-453-0332 •..•.•.•..•.•. B'1737 
MORS/ASC, Wakefield, MA 01880-4444, 617-246-1007 ••.•••••......•. B'1745 

§ NKK Switches 01 America, Inc., Scottsdale, AZ 85260, 802-991-l1942 
•.•.•••.•..•••••.•....••..•. .•.•. . .. •.•.••••. •. .•.•. .•• BoI746,1748-1751 

§t OakGrigsby Inc., Sugar Grove, Il 60554, 708-556-4200 . . . . • . • . • • • . • • . •. Bo1755 
t Tech Laboratories Inc., Palisades Pk., NJ 07650, 201-944-2221 ••..••.•. B'1789 

Airflyte Elctrns. Co .• Bayonne. NJ 07002 . . . . . . . . . . . . . . . . . . . . . . 201-436-2230 
§Alps Electric (USA), Inc .• San Jose, CA 95134 .......... ........ 408-432-6000 

Augat Inc., Attleboro, MA 02703 .................. , .. .. .. .. .. .. . 617-222-2202 
§ Augat Alcoswitch, Augat Inc .• N. Andover, MA 01845 . 508-685-4371 
§C & K Components. Inc.. Newton, MA 02158-1082 ............ 617-964-6400 
tCole Instrument Corp .• Santa Ana, CA 92704.................. 714-556-3100 

CQrnputron Display Systems, Xc.el Corporation, Elk Grove Village. IL 60007 
............................. , . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . .. 708-952-8800 

CTS Corporation, Elkhart. IN 46514 ............................ ,........ 219-293-7511 
ers Corporation, Microelectronics business unit.. W. Lalayette, IN 47906 

§t EECO Incorporated, Santa Ana, CA 92702-0659 ............ . 
ELMA Electronic Inc .• Fremont. CA 94538 ........................ . 

317-463-2565 
714-835-6000 
415-656-3400 

§-Product sold through distributors t-Product mests MIL specs <I>-Rentals #-'-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

E.MS. Div of Sandberg Industries. Tustin, CA 92680 
En{)rco. Inc .. Soattle, WA 98108 

§ Eflil COrllponullts. nlchmond, VA ~"'3236 
§ Gurlther. W.o GlnhH. 0 8500 NlJrnberq 82, GERMANY 
§ ln1er-Mflfket. (~IIf-mvinw, 11. fiOO~h 
§ ITT Schauow, Ujcn rralrie. MN 5!:':)4--1 

JI\[ UcctrofliCS Inc., Irvine, c.tJ.. 9~ill3 

714-669-9473 
206-762-1422 
804 794-6367 

(0)911/65521 or 65520 
708-729-5330 
G 1 2-934-4400 
/14-753-2600 

t Lucas Ledex Inc .. Vanejaiii::i, OH 4b:il7-0427 5"13-898-3621 
§ Noble U.SA. Inc., Rolling Meadows, IL 60008 , 708-364-6038 
§ Ormon Flnctl"Onlcs, Inc., Control Components Division. Schaumhurg. IL 60173 

708-843-7900 
~ Pillet IrlterrlatlQrlal Corp., Mt. Prospect. IL 60056 701)-390-6680;800-:323-6693 

SGSTHOMSON Mlcroclcc-tronics. Inc, Carrollton, TX 75006 ~'14-466-6000 

Shallco. In(; .. Snlltllfleld, NC 27S7l 9 19-934-3135; 1-800-876-:3135 
SM!< [lec(rollics Corporation. U.S.A .. r3Icu:entifc. CA 92670 714-996-0960 
Stnn0Eud Cinqshy Inc .. W Gunther GMBH, D R500 Nurnbel9 82, VVESI GERMANV 

09'11-65521 
TELT::::C. INC .. fvllnlll'flpolis. rvlN S~.:j.;-'~ 

§ Via West lntcrfl.lce. Inc .. Tucson. AZ 8~70b 

G 12-854-9632 
602-6235716;1-800-266-5716 

Switches, Gmssbar - See Switches, Matrix (Vol. 13) 

Switches, Data, lViafluai-2325 - See Vol. 0 

Switches, Data, Programmable<·!325 -- See Vol. D 

Switches, Oecade-5100 
American Control Technology, Inc" West Dundee, IL 60118-2100,706-426-6780 

S'1645 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

708-662-9200 '" , .. , , " , ... , ' . , '" B'1662 
t Cole Instrument Corp., Sant~ Ana, CA 92704,714-556-3100 a-1660 

§t Crouzel Corporation, Carrollton, TX 75006·2503, 214-250-1647;1-800-527-5311 
S-1675 

§ Digitran Division, Xcel Corporation, Ontario, CI\ ~)1751, 714-391-4321 [Ba 1680 
iii0 lnl.1u~ade~, Inc.., E3tOniuWfl, i>j~, t).-1724, :;)0<3-5 .... :2-:,; 151 ;oi'lu-:;<32-0<i8So 

6-1722 .. 1723 
§ Pow,,, Dynamics Inc., West Or.nge, NJ 070'52,201-7315-5722 , ,.,.,., , a·1764 
§ Sha!~co, inc., Smithfield, NC 27577, 919-934-3135; "1-800-876··3135 .. 8 111 '1772.1777 
t Tech Labor;:;.tori8S Inc Pali:.;;a.'te:o:; flik., NJ OI'65~i. :~(11-044··J~~?2-1 8<111788 

§C & K Componants.lnc .. Newton. MA 02158-1082 617-964-6400 
ComputiOn Display Systems, Xcel Corpora1ion. EI!" Grove \lillage, Il. 60007 

708-952-8800 
§ EECO Incorpom1ed, Sonta Ana, CA 92702-0659 . 
# E:ngineerea ASS8rnbllo .. 3 & Componen1s Corp., Teterboro. N,J 07608 

Interswitch, Wm. J. r"::>urdy Co., Bur!inqame, CA 94010 
Meis:,nE~r Industries, Dov~~r. NJ 07801 

§ t OakGrlgsby Inc., Sugar Grove. IL 60554 
SMK Electronics CorpuraLion, U.S.A .. Placentia, CA 92670 

§ Veeder-Root, Slmsbt..:ry_ CT 06070-2003 

Switches, Diode-3450 - See Vol. A 

Switches, D!P-S100 

714-835-6000 
201-288-4477; 
800-447-5639 
415-347-8217 
201-366- 1 700 
708-556-4200 
714-996-0960 
203-651-2700 

American Control "fechnology, !:nc., West DUf1d~e, It .s011~-2·WO, 708-426-6'780 
.... , ' ... ' .. 8·1645 

§t AMP, Harrisburg, 'PA 17105, 717~564-0100;aOO-522.-6752 B<3164fi-1647 
§ I'ries Electronics, Frenchtown, ilJJ 08825, 908-996-0841 ,., B',1649, C"1231-1282 

I\.romat Corp., r\Ilah;usrlita Elec'1:lI'k;ai Works lid., Mew Pm'Jidence, NJ 07974, 
908-464-3550 ...... " ..... " ..... " .... "''',,.. 8·1650·1651 

C & K Components, Inc.) Clayton, NC ;21520, 919··553-3131 . .. . . . . . .. . .. B&1655 
§ C [b K Components, Inc., NeW10l'1l, MA 02158-1082, 6i7-964-6400 ....... 8 0 1£54 
$ CTS Corp.,Electrocomponents business unit (Formerly Eikhc.;rt Oiv.), Elkhart, IN 

46514,219-295-3575 ,,,.,.,., .. ,., .. , ..... ,,., .... ,., ... , S.1676·1677 
Electronic Components Groupe, Stein Industries, Inc., Minneapolis, MN 55403, 

612-375-96~19;BOO-677·e7i9 ... _........... 8 t '1689-1690,i692 
ELM'" Electronic Inc" Fremont, CA 94538, 415-656-3400 ,., ... ".,' .," C·1584 

§tGrayhilllnc" La Grange, Il60525, 708-354-1040 "'",""'" 8 0 1698-1699,1701 
Interswitch, Wm. J. Purdy Co., Burlingame, CA 94010,415-347-13217 .... B-1817 
JAE Electronics Inc" Irvine; CA 92718, 714-753-2600 "', .... ,.,.. S01724-1725 
Kycon Cable & Connector, Inc., San Jose, CA 95125,408-295-1110 ... . C·1423 

§ Lamb Industries, Inc., Portland, OR 97225, 503-297-8878;800-824-9374 
......... .... .................................... B~1728-1729 

§ Mepcop.1 Company, San Oie90, CA 92121, 619-453-0332 ., .. ,., .. , .. ,. 8-1737 
MORSI ASC, Wakefield, MA 01880-4444, 617 .. 246-1007 .,., .. ,., ... ,.,. 8·1745 

§ NKK Switches of America, Inc., Scottsdale, AZ 85260, 602-991-0942 
.,",.,.,., .. , .... "' .. '.,.' .. '.,"' .... ,.,." .. ,.,", .... , .. B·1746·1752 

§Shallco, Inc., Smithfield, NC 27577, 919-934-3135; 1-800-876-3135 .. S01772,1777 
§ Alps Electric (USA), Inc., San, Inse, CA 95134 , 408-432-6000 

§t Amencan Research & Engineering, Elgin, IL 60123 , 708-888-7245 
§Annulus Technical Industries, Inc., Ancaster. Ontario, CAN 19G 4G4 416-648-8100 
§ Assmann Electronics, Inc., Assmann Electronics GMBH, Chandler, AZ 85226 

§ Auga1Inc., Attleboro, MA 02703 , 
§ Auga1 Alcoswitch, Augal Inc" N, Andover, MA 01845 , 

CRL Componenls, Inc" Roxboro Group, Fort Dodge, IA 50501 
§t CTS Corporation, Elkhart, IN 46514 , 

CUI Stack Inc., Beaverton, OR 91005 
Direct Sound Corporation, New York. NY 10011 
EAO Swi1ch Corp" Milford, CT 06460 

§ EECO Incorporated, Santa Ana, CA 92702-0659 , 
If- Engineered Assemblies & Components Corp., Teterboro, NJ 07608 . 

General Electric Materials Technology, Buena Park, CA 90620 
§ Guardian Elec, Mfg, Co., Koike Electric, Woodstock, IL 60098 
§ ICO-RALL Y Corporation, Palo Alto, CA 94303 ' 

602-940-0004 
617-222-2202 
508-685-4371 
515-573-1300 
219-293-7511 
503-643-4899 
212-691-9050 
203-877-4577 
714-835-6000 
201-288-4477; 
800-447-5639 
714-761-5684 
815-337-0050 
415-856-9900 

Switches, Hall Effect-5100 
t IIn1ronics Indus1ries, SI. Petersburg, FL 33716 . , 813-572-9010 

International Microelectronics. Arlington, TX 76003.. ............ 817-561-2244 
§ In Schadow, Eden Prairie, MN 55344 ,.,. 612-934-4400 

t.ZR Electronics. Inc .. Gaithersburg, MD 20879 . 301-921-4600 
§ Mallory/North American Capacitor Co., Indianapolis, IN 46241 317-856-3731 
§ MG Electronics, Hauppauge, NY 11788 . 516-582-3400 
t Mineleo Inc. - A Talley Ind., Thomaston, CT 06787-0459 203-283-8261 

Mouser ElectroniCs, Mansfield, TX 76063 . 800-346-6873 
Noble U.S.A., Inc., Roiling Meadows, It. 60008 , 708-364-6038 

§ Orman E!<)Ctronics, Inc., Control Components DIVision, Schaumburg, IL 60173 
708-843-7900 

t Secma Inc., Secme. Irvme. CA 92114 . 
Senior Inds .. Inc .. Wood Dale. IL 601 9 1 . 
Shelly Associates, Inc., Tustin. CA 92680 
Shoki:.li F<'il East ltd .. Peekskill, NV 10566 . 

714-26t-0610 
312-350-1600 
714-669-9850 
9 14-736-3500 

§ SMK Electronics Corpora1ion, U.SA, Placentia CA 92670 . 714·996-0960 
§ Spemco Swi1ches, S1. Cluir Shores, MI 48080 . 800-482-2828 
§ Switches unllmit(~d, !nc., Woodside, NY 11277 718-478-5000;800-221-0487 
§ TEL TEC, INC., Minneapolis, MN 55425 . 612-854-9632 
§ Tocos America Inc .. Tokyo Cosmos Electric Co., LId., Arlington Heights, lL 60005-3904 

708-364-7277 
~ Vernitron COlp .. Passive Comps. Group, St. Petersburg, fL 33743 
§ Weitz EIGctronics/MarvwQ USA 

813-347-2181 
718-523-3688 

Switches, Fiber Optic-2475 
t ADC Telecommunications, inc., Minneapolis, MN 55435, 612-835-6800 

.... , .. ,., ...... , .... , ....... , ............. ,., .... , ..... , .. C·1157-1159 
AMP, Harrisburg, PA 17'105, 717-564-0100;800-522-6752 ., ..... ,., S·1646·1647 
Grayhillinc., La Grange, IL 60525, 708-354-1040 ., .... ,., ... ,.,., .. ". S.1705 

t Otto Controls, Otto Engineering, Carpentersville, IL 60110, 708-428-7171 
",.,., ...... ,.,.".,' ... , .. ,., .. ,., ... ,., .. ,',.,., .. ,.,. S·1762-1763 

BT & D Technologies, Wilmington, DE 19803 302-479-0300 
§ EAO Switch Corp., Miliord, CT 06460 203-877-4577 

Fiberoptic Systems. Inc., Simi Valley, CA 93063 805-583-2088 
t Frequency Control Products, !nc .. American Time Products Div., Deer Pk., NV 11729 

516-243-5730 
Gems Sensors Division, Div. of IMO Industries Inc., Plainville, CT 06062-1198 

203-677-1311 
Litton Poly-Scientific. l)iv. at Utto" Industries, Blacksburg, VA 24060··3100 

MarLee Switch Co., Upland, CA 91786 . 
§ McGifl Manufacturing Co., Inc., Valparaiso, IN 46383 

Micro Switch. A Honeywell Div., Freeport, IL 61032. 
§ NEC EIGclmnics, Inc, MOLinlain View, CA 94039 
t Penn Keys10ne Corp" Wallingford, CT 06492 
§ SC Technology, Inc., Livermore, CA 94550 
t UCE, Inc., Norwalk, CT 06854 . 
l' Yorl~ Technology, Inc., Burbanl<, CA 91502 . 

Switches, Float-SiOO 

300-:)36-5911';703-953-41'5 i 
714-982-8988 
219-465-2200 
815-235-6600 
415-960-6000 
203-294-0537 
415-373-9230 
203-838-7509 
818-955-8927 

Approved Purification Corp., Stamford, CT 06901,203-357-0141 .,.,.... S01878 
Comus internalional, NutleV, NJ 07110, 201-667-6200 ,................ a01668 
Durakool, Inc., American Electronic Components, Elkhart, IN 46514, 219-284-1116 

, .... ,.,.,." ... ,., .. '" .... " ... " ...... ,., ...... , ...... , ....... S'1683 
Omega EnginEering, Stamford, CT 06907, 800-826-6342 ........... .,. S.1760 

t Signal Systems Intemolional, lavalette, NJ 08735, 201-793-4668 , ... .., S.1779 
WECO Electrical Connectors, inc., Mooers, NY 12958, 518-298-4810 .... Ce 1568 

§ Allen- Bradley Co .. Oi·;. of Industrial Control Grp., Milwaukee, WI 53201 

414-382-2000 
§'r Gems Sensors Division. Djv. of IMO 10duslries !nc., Plainvtlle, CT 06062-1198 

t Pressul'e Conlrols, lnc .. Belleville, NJ 07109 
§ SOR, Inc, Lenexa. KS 66215 
t· Square DCa .. Pa!atin8, IL 60067 . 

Switches, Foot Pedal, Mat, Ribbon, etc.-5100 

203-677-1311 
201-751-5002 
91 J-888-2630 
708-397-2600 

§ Altech Corp., Somerville, NJ 08876, 908-707-8484 .. ,.,."..... a.1643, C.1168 
J. R. Merrill Controls, Inc., Norwalk, CT 06854, 203-855-9100;800-333-5762 

.. ,.,., .... ,", .. ,."., .. ,., .. ,., .... ,., .... ,., .. ,.,., ........ , .. 0·1139 
§t Pres-Air-Trol Corp" Mamaroneck, NY 10543, 914-698-2026;800-431-2625 (outside 

NY) , .. , .... ,',., .. " .... , .... ,., .... ,., .... , .... ,.,., ........... a.1766 
WECO Electrical Connectors, Inc., Mooers, NY 12958, 518-298-4810 .•.• C.1568 

§ Furnas Elec" Batavia, IL 60510 708-879-6000 
§ GC-Thorsen, Rocklord, IL 61105-1209 815-968-9661 

Herga Inc. Herga E!ectric Limi1ed, West Chester, PA 19380 215-430-1970 
§ Leklra Service Corp., Bronx, NY 10474 212-617-7786 

§t Linemaster Switch, Woodstock, CT 06281-0238 203-974-1000 
§ Marquardt Switches Inc" Cazenovia, NY 13035 . 315-655-8050 
§ Marsh Produc1s, Inc" Spectrum Companies, Inti., Batavia, IL 60510 , 708-879-8008 
§ Relay Specialties, Oakland, NJ 07436. 201-337-1000 
§ Square 0 Co" Palatine, IL 60067 . 708-397-2600 
§Swi1ches Unlimited, Inc" Woodside, NY 11377.. 718-478-5000;800·221-0487 
§Tapeswitch Corp. 01 America, Farmingdale, NY 11735, 516-694-6312 

Switches, Hall Effect-S100 
aURGESS-SAIA, Inc., Suffalo Grove, IL 60089, 708-215-9600 .... ,...... S'1653 

§CRL Components, Inc., Roxboro Group, Fort ~odge, IA 50501, 515-573-1300 
. , ' ... , .... , ...•. ,' .... ,. , .. , . , . , .. , . , ..• , , . , •.......... , . , . , . , .. S·1672 

Our.kool, Inc., American Electronic Components, Elkhart, IN 46514, 219-264-1116 
.....•..... , .............. , ......•.... , .•.•..•.. , ........... , .... S·1683 

§ EAO Switch Corp., Milford, CT 06460, 203-877-4577 .• , .....•.•... ,.... S.1684 
§ Linemaster Swi1ch, Woodstock, CT 06281-0238 203-974-1000 
§Machine Components Corp" Plainview, NY 11803 516-694-7222 
§ Micro Switch, A Honeywell Oiv., Freeport, IL 61032, 815-235-6600 

§t Optek Technology Inc" Carroinon, TX 75006 ., 214-323-2200 
SGS-THOMSON Microelectronics, Inc., CarrolHon, TX 75006, 214-466-6000 
Wabash Magnetics, Kearney-National Inc" Huntington, IN 46750 ' , ' , , , 219-356-8300 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs 4>-Rentals #-Value Added Reselier 



Switches, High VoHage (Over 250 Volts)-5100 

Switches, High Voltage (Over 250 Vo~s)-5100 
C.P. Clare Corp., Chicago, IL 60645, 312~262-7700 ••••••••• .••••••••••• a.143O 

t Cole Instrument Corp., Santa Ana, CA 92704, 714-556-3100 •••••••••••• ao1660 
Douglas Randall, Pawcatuck, CT 06379, 203-599-2075 •••••••••••• '. • • • • 801459 
Dow-Key Microwave Corporation, Ventura, CA 93003, 805-650-0260 •••. aol682 

§ EAO Switch Corp., MiHord, CT 06460, 203-877-4577 •••••••••••••••.••• a ol684 
§t Electroswitch, Unit of Electro Switch Corp., Weymouth, MA 02168, 617-335-5200 

....... : ................................... ~ ...................... aol694 
§Hamlin Inc., Lake Mills, WI 53551, 414-648-3000 ....................... 801706 

Hermetic Switch, Chickasha, OK 73018, 405-224-4046 ••••••••••••••••• ao1708 
lIIinoil\ Lock Co., The Eastern Co., Wheeling, IL 60090, 708-537-1800 .••. aol711 

t Janco Corp., aurbank, CA 91508, 818-846-1800 .••••• •. ••• •• ••••• a-1726-1727 
t Kilovac Corp., Santa Barbara, CA 93140-4422, 805-684-4560;800-253-4650 

................................................................. a o1520 
McGill Manufacturing Co., Inc., Valparaiso, IN 46383, 219-465-2200 

............................................................. a o1735-1736 
§ Ohmite Manufacturing Co., Skokie, IL 60076, 708-675-2600 • ..•.•.••..•• Ao1964 
t Ross Engineering Corp., Campbell, CA 95008, 408-377-4621 ••...•••••• ao1568 

standex Electronics, Standex International, CinCinnati, OH 45209, 513-871-3777 
.................................................... , ..•.••• aol792-1783 

§ Altach Corp., Somerville, NJ 08876 ..................................... 908-707-6484 
§ Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050 

....................................................................... 804-974-5100 
§tASM Corporation, Smithfield, NC 27577 ................................. 919-934-3104 
§tAydin Corporation (West), San Jose, CA 95119-1371 ................... 408-629-1100 

§Carlingswitch, Inc., Plainville, CT 06062-1156 ........................... 203-793-9281 
§ Dreefs Switch, Inc. Waukegan, IL 60087 ................. 708-662-7667;800-323-9605 

§t Eaton Corp.lCutier-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 
WI 53216 ............................................................ 414-449-7487 

tEG&G, Inc., Electronics Components Div., Salem, MA 01970 ............ 508-745-3200 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 

800-447-5639 
EnTech Corporation, Simsbury, CT 06070 ...... 203-658-2740;203-651-9557 
Entech Systems, Inc, Simsbury, CT 06070 . ...... 203-651-9557 
Ferraz Corporation, Parsippany, NJ 07054 ...... 201-428-8400;800-526-9Q67 
Fifth Dimension, Inc. Trenton, NJ 08638 ........ . ............... 609-393-8350 

§t Gunther, W., GmbH, D 8500 Nurnberg 82, GERMANY ......... (0)911/65521 or 65520 
tHaydon Switch & Instrument, Waterbury, CT 06705 203-756-7441 
tJennings, San Jose, CA 95122-2696. .. ............................... 408-292-4025 
tMaxwell Laboratories, Inc., San Diego, CA 92123-1506 .... .. .. 619-279-5100 

J. R. Merritt Controls, Inc., Norwal~ CT 06854 . . . . . . . . . . .. 203-855-9100;800-333-5762 
§ Micro Switch, A Honeywell Div., Freeport, IL 61032 . . . . . . . . . . . . . . . . . . . . .. 815-235-6600 
§ OakGrigsby Inc., Sugar Grove, IL 60554 ............ . . . . . . . . .. 708-556-4200 
§ Omron Eleclronics, Inc., Control Components Division, Schaumburg, IL 60173 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 708-843-7900 
§tPass & Seymour/Legrand, Pass & Seymour/lnc., Syracuse, NY 13221 ....... . 

315-468-6211 
t Physics International Co., Olin Defense Systems Grp., San Leandro, CA 94577 

.............. ........... 415-577-7236 
t Precision Mechanisms, Westbury. NY 11590 . . . . . . . . 516-ED3-5955 
t Radio Switch Corp., Marlboro, NJ 07746 ....... 908-462-6100 

Rosemount Analytical Inc., Cedar Grove, NJ 07009 . 800-367-7242 
§ Square D Co., Palatine, IL 60067 .............. 708-397-2600 
t Tech Laboratories Inc., Palisades Pk, NJ 07650 ... 201-944-2221 

Teledyne Kinelics, Div. of Teledyne, Inc. Solana Beach, CA 92075 619-755-1181 
§ Wabash Magnetics, Wabash, IN 46992 ............... . . . . . . . . . . . . . 219-563-2191 

Switches, lIIuminated-5100 
Arcolectric Corp., Canoga Park, CII 91304, 818-700-1933 .••....•.•.•.. a.1648 
Aztec Industries, Inc., Mesa, AZ 85210, 802-833-3131 ;800-729-3132 . . ... a.1799 
C & K Components, Inc., Clayton, NC 27520, 919-553-3131 ••.. .. ... . ... ao1655 

§ C & K Components, Inc., Newton, Mil 02158-1082,617-964-6400 •.••... 8·1654 
CRL Components, Inc., Roxboro Group, Fort Dodge, IA !!O501, 515-573-1300 

........ ............. ............... . ..•.••.. .. .. .... ... .. .. a·1671-1672 
Crouzet Corporation, CarrelRon, TX 75006-2803, 214-250-1647;1-800-527-5311 

................................................................. 801675 
CW Industries, Southhampton, PA 18966, 215-355-7080 •••....•.. a·1678-1679 
Direct Sound Corporation, New York, NY 10011, 212-691-9050 .•..•.... a.I681 
Electro-Mech Components, Inc., South EI Monte, CA 91733-3689, 818-442-7180 

· ................................................................ 801687 
Electronic Components Groupe, stein Industries, Inc., Minneapolis, MN 55403, 

612-375-9639;800-677-8719 ..•••.•..•.•.•.•......••...•. a 0 1689-1690,1693 
George Risk Industries, Inc., Kimball, NE 69145, 308-235-4645 ••••..... 801809 
IDEC Corporation, Sunnyvale, CA 94089-2211, 408-747-0550 ..••••...•• a·l709 
Illinois Lock Co., The Eastern Co., Wheeling, IL 60090,708-537-1800 •.•• a o1710 
ITW Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040 

....................................................... a'1712-1715,1718 
§ McGill Manufacturing Co., Inc., Valparaiso, IN 46383, 219-465-2200 •..•. Bo 1734, 

. 1736 
§ Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6800 ••.••. a'1742 

MORSI ASC, Wakefield, MA 01880-4444, 617-246-1007 ..•..•.•.••••••• a 0 1745 
§t OakGrigsby Inc., Sugar Grove, IL 80554,708-556-4200 .. .• •..•••.••••••• a o1758 

Sorenson Lighted Controls, Hartford, CT 06114,203-527-3092;1-800-243-0240 
.................................................................. a 01787 

Switchcrait, Inc., A Raytheon Company, Chicago, IL 60630, 312-792-2700 
· ..... .• ........... ....................... ........... ...•.•. ao1784-1785 

t# Veetronix, Inc., Lexington, NE 68850, 308-324-4600 .•.•..•...•••. a01790-1791 
Aerospace Optics, Inc., Fort Worth, TX 76112 ........................... 817-451-1141 

§ Allen- Bradley Co. Div. of Industrial Control Grp. Milwaukee, WI 53201 ................ . 
414-382-2000 

Applied Components, AC Interface, Rancho Santa Margarita, CA 92688 

Cole Hersee Co. Boston, MA 02127-2467 .... . 
CUI Stack Inc., Beaverton, OR 97005 ................................ .. 

714-858-9488 
617-268-2100 
503-643-4899 

PRODUCT INDEX & DIRECTORY 

§ Dneefs Switch, Inc.; Waukegan, IL 60087 .. _.............. 708-662-7667;800-323-9605 
§ Eaton Corp.!Cutier-Hammer Prods, Aerol\P8ce & Commercial CopITols Div. Milwaukee, 

WI 53216 ............................................................ 414-449-7487 
# Engineered Assemblies & Componerrts Corp., Teteriboro, NJ 07608 ...... 201-288-4477; 

. 800-447-5639 
t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 .............. 818-787-0311 
t Interface Products, Inc., Oceanside, CA 92056 . . . . . . .. . . . . . . . . . . . . . . . .. .. 619-945-0230 
§ ITT Schadow, Eden Prairie, MN 55344 .................................. 612-934-4400 

JAE Electronics Inc. Irvine, CA 92718 ................................... 714-753-2800 
New England Keyboard Inc., f'itchburg, MA 01420 ...................... 508-345-8332 

§ NKK Switches of America, Inc., Scottsdale, AZ 85260 ................... 602-991-0942 
§ Omron ElectroniCS, Inc. Control Components Division, Schaumburg, IL 60173 

........................................ ............................. 708-(143-7900 
§Schurter, Inc., Petaluma, CA 94952 ..... ............................... 707-778-6311 
tSecma, Inc., Secme, Irvine, CA 92714 714-261-0610 

Shokai Far East Ltd., Peek~kill, NY 10566 .................. 914-736-3500 

Switches, Intelligent-5100 
American Control Technology, Inc., West Dundee, IL 60118-2100, 708-426-6760 

................................................................. a 0 1645 
t Electrospace Systems, Inc.,. Richardson, TX 75083-1359 ................ 214-470-2137 

Switches, Interlock-51 00 
t Capitol Switch Inc., Bethel, CT 06801,203-744-3300 .•.•.•..•.•...•.•.. a'I656 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

708-662-9200 .................................................... a o l661 
§t C.P. Clare Corp., Chicago, Il60645, 312-262-7700 ••••.•.•.••.•••.• ..•• a o143O 

Durakool, Inc., American Electronic Components, Elkhart, IN 46514,219-264-1116 
................................................................. a·1683 

§ EAO Switch Corp., Milford, CT 06480, 203-877-4577 •. .•••.•. •.••• a o l684-1685 
§t Electro-Mech Components, Inc., South EI Monte, CA "91733-3689,816-442-7180 

.................................................................. B·1686 
§ Electronic Components Groupe. Stein Industries, Inc., Minneapolis, MN 55403, 

612-375-9639;800-677-8719 ....•..•.•........•.•..•.•........ B01889-1690 
§ Micro SWitch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 

••.•..•...•...•..•.•....•........•.•.....•..•....• B-1738-1739,1741-1742 
MORSI ASC, Wakefield, MA 01880-4444, 617-246-1007 •.•••.•.••.•..•. a'1745 

t Otto Controls, Otto Engineering, Carpentersville, IL 60110, 708-428-7171 
.•.•..•...•......•.•..•.•...•. " ...•.•. •.•.••••.••••.•. ••••• a'1762-1763 

Rundel Products, Allied Controls Incorporated, Waterbury, CT 06705, 
203-757-4200 .................................................... a-1769 

t Signal Systems International, Lavalette, NJ 08735, 201-793-4668.... . .•. ao1779 
Standex Electronics, standex International, Cinciimati, OH 45209, 513-871-3777 

............................... " ............ ". .. ..••. ....... ao1782-1783 
§ Switchcraft, Inc., A Raytheon Company, Chicago, IL 60630, 312-792-2700 

...... •. ..•.•. .• ..... . ..•.. ... ............. .•••• ...•. ••..•.. a 0 1784,1786 
§ BURGESS-SAIA, Inc., Buffalo Grove, IL 60089 ........................ 708-215-9600 
§ C & K/Unimax, Inc., C & K Components, Inc., Wallingford, CT 06492 203-269-8701 
§ Carlingswitch, Inc., Plainville, CT 06062-1156 .. 203-793-9281 

Cole Hersee Co., Boston, MA 02127-2467 .......... 617-268-2100 
t Cole Instrument Corp., Santa Ana, CA 92704. .............. 714-556-3100 
§CRL Components, Inc., Roxboro Group, Fort Dodge, IA 50501 515-573-1300 
§ Dreels Switch, Inc., Waukegan, IL 60087 708-662-7667;800-323-9605 
§ Eaton Corp.lCutler-Hammer Prods, Aerospace & Commercial Controls Div.t Milwaukee, 

WI 53216 ............. 414-449-7487 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 

800-447-5639 
t EnTech Corporation, Simsbury, CT 06070 ....... 203-658-2740;203-651-9557 
t Entech Systems, Inc .. Simsbury, CT 06070 . 203-651-9557 

Fifth Dimension, Inc., Trenton, NJ 08838 .... 609-393-8350 
§Hamlin Inc., Lake Mills, WI 53551 414-648-3000 
§ ITT Schadow, Eden Prairie, MN 55344 ..... 612-934-4400 
§ ITW'Swnches, Illinois Tool Works, Chicago, IL 60634 312-282-4040 
t Kilovac Corp., Santa Barbara, CA 93140-4422 805-684-4560;800-253-4650 
t Lucas Ledex Inc., Vandalia, OH 45377-0427 ....... 513-898-3621 
§ Marquardt SWitches Inc. Cazenovia, NY 13035 ... 315-655-8050 

Noble U.SA, Inc., Rolling Meadows, IL 60008 . 708-364-6038 
§ Omron Electronics, Inc., Control Components Division, Schaumburg, IL 60173 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 708-843-7900 
tSecma, Inc., Secme, Irvine, CA 92714.... 714-261-0610 
§Switches Unlimited, Inc., Woodside, NY 11377· ........... 718-478-5000;800-221-0487 

Trieon Industries, Inc., Electromechanical Division, Downers Grove, IL 60515-4076 
.. .. .. .. .. .. .. ... ................. ............. 708-964-2330 

Switches, Keyboard-5150 
t Capitol Switch Inc., aethel, CT 06801,203-744-3300 •..•.•........••.•. a.1656 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

708-662-9200 •.•.•....•.. .................................... Bo1661,1802 
§ CRL Components, Inc., Roxboro Group, Fort Dodge, IA 50501, 515-573-1300 

.•.•..•.•.•..•. • .•. ...•.•.•..•.•. .•.. ...... ..•.•.. ..•.•.•... ao1671-1672 
§DalaLux Corp., Winchester, VA 22801, 703-662-1500 •.•..•.•.•.....•.. Bo1804 

Digitran Division, Xcel Corporation, Onlario, CA 91761, 714-391-4321 '" B·1680 
§ Electronic Components Groupe, Stein Industries, Inc., Minneapolis, MN 55403, 

612-375-9639;800-677-8719 .••• :............................. a o l689-1692 
ELMA Electronic Inc., Fremont, CA 94538, 415-656-3400 •.•.•.••...•.•. ao1806 

§ Fujitsu Component of America, Inc., Subsidiary of Fujitsu Microelectronics, Inc., 
San Jose, CA 95135, 408-922-9000 ................................ ao1808 

§t George Risk Industries, Inc., Kimball, NE 69145, 308-235-4645 ••..•.•.• a.1809 
Intaq Key Panels, GM Nameplate, Inc., Seaftle, WA 98t19, 206-284-5475 

ao1815 
ITW Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040 

............... ..... ..•. .............................. •••••• 801712-1714 
Jayco Plastics of California, Inc., Orange, CA 92665, 714-974-1701 .•..• 801818 
IZR ElectroniCS, Inc., Gaithersburg, MD 20879, 301-921-4600 •.•••••.•• a·1823 
MOLEX, Inc., Lisle, IL 60532, 708-969-4550 ..•.•..•••.••.••.•.•••.•.•. Co1474 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

§ Preh Electronic Industries, Inc., Lake Zurich, IL 60047·2578, 708·438·4000 
............................................................ Bo1765,1827 

RDI Elctrns., Inc., New Rochelle, NY 10801, 914·632·7274 ......•.•..... B01767 
§ Schurter, Inc., Petaluma, CA 94952,707-778-6311 ........•............ Bo1771 

t# Veetronix, Inc., Lexington, NE 68850, 308·324·4600 .............. Bo1790·1791 
Advanced Conneclor Technology. Ventura, CA 93001 805-653-5753 
Advanced Input Devices. Coeur d·Alene. ID 83814 . 208-765-8000 

§Alps Electric (USA). Inc .• San Jose. CA 95134 408-432-6000 
Aztec Industries. Inc .. Mesa, AZ 85210 602·833-3131;80(J..729-3132 

§ Bowmar Instrument Corp., Clearwater, FL 34622-4796 813-573-2525 
§ Brady. W. H., Co., Xymox Div., Milwaukee. WI 53201 . 414-355-8300 

Computron Display Systems, Xcel Corporation, Elk Grove Village. IL 60007 
708-952-8800 

§Corby Industries, Inc., Allentown, PA 18103 215-433-1412 
DOW SWITCH, Wilmington, MA 01887... 617-935-6395 

§ EAO Switch Corp., Milford. CT 06460 203-877-4577 
§ Eaton Corp.lCutler-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 

WI 53216 .. .. ................... 414-449-7487 
§ EECO Incorporated, Santa Ana, CA 92702-0659 . 714-835-6000 
§ Electric Switche" Inc., Los Angeles, CA 90039 . 213-660-t310 
§ Electronics Research Associates Inc., Winsted, CT 06098 203-379-2731 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608. ..201-288-4477; 

800-447-5639 
§GC-Thorsen, Rockford, IL 61105-1209 815-968-9661 
§ Grayhill Inc., La Grange, IL 60525 . 708-354-1040 
§ Gunther. w., GmbH, D 8500 Nurnberg 82, GERMANY (0)911/65521 or 65520 
t Hoffman Engineering Corp., Stamford, CT 06902 . 203-325-8933 
t Interlace Products, Inc., Oceanside, CA 92056 619-945-0230 

International Microelectronics, Arlington, TX 76003 . 817-561-2244 
§ ITT Schadow, Eden Prairie, MN 55344 . 612·934-4400 

JAE Electronics Inc., Irvine, CA 92718.. 714-753-2600 
Low Key Corporation, Strong Group, Gloucester, MA 01930. 508-281-0448 
Manufacturers Components, Inc., Hialeah, FL 33016 305-556-4481;800-367-0377 

§ Marquardt Switches Inc., Cazenovia NY 13035 . 315-655-8050 
§ Marsh Products, Inc., Spectrum Companies, IntI., Batavia, IL 60510 . 708-879-8008 
§ MEC AIS, Ballerup, DENMARK DK-2750 011-4542973366 

Membrane Switch & Panel Co., Inc., Santa Ana. CA 92705 714-541-5775 
Mouser Electronics, Mansfield, TX 76063 . 800-346-6873 
l\iew England Keyboard Inc., Fitchburg. MA 01420 . 508-345-8332 

§ NKK Switches of America, Inc., Scottsdale, AZ 85260 . 602·991-0942 
NMB Technologies, Chatsworth, CA 91311 818·341-3355 

tSecma, Inc., Secme, Irvine, CA 92714.. 714-261-0610 
Shokai Far East Ltd., Peekskill, NY 10566 . 914-736-3500 
SMK Electronics Corporation, U.S.A, Placentia, CA 92670 714-996·0960 
Spectra Lux Corp., Kirkland, WA 98034 206-747-0560 
Standard Grigsby Inc., W. Gunther GMBH. 0 8500 Nurnberg 82, WEST GERMANY 

0911-65521 
Technical Panels, Inc., Temple City. CA 91780 . 800-343-1170;818-285-3105 
Texas Inslrunients, Connector System, Attleboro, MA 02703 .. 508-699-5269; 

508-699-3450 
Texas Inslrs., Matis. & Controls Grp., Attleboro, MA 02703 . 

t Transicoil, Inc., Eagle-Picher, Valley Forge, PA 19485 
Vetra Systems Corp., Plainview, NY 11803 . 
Westlake Components International, Westlake Village, CA 91361 

508-699-3800 
215-539-4400 
516-454-6469 
80(J..228-1097 

Switches, Key lock-5100 
BURGESS-SAIA, Inc., Buffalo Grove, IL 60089,708-215·9600 ........ , .. 
C & K Components, Inc., Clayton, NC 27520, 919-553-3131 ........... . 

t Capitol Switch Inc., Bethel, CT 06801, 203·744-3300 .......... , ....... . 
§ Carlingswitch, Inc., Plainville, CT 06062-1156,203-793-9281 ... , •.•.•..• 

Cherry Electrical Producls, Cherry Corporation, Waukegan, IL 60087, 
708-662·9200 ......... " ....................................... .. 

Bo 1652 
Bo1655 
Bo1656 
Bo1659 

B·1661 
t Cole Inslrument Corp., Santa Ana, CA 92704,714·556-3100 ..... ,...... B·1660 
§ EAO Switch Corp., Milford, CT 06460, 203·877-4577 ..•. , ..... ,........ B01685 

Electroswitch, Unil 01 Electro Switch Corp., Weymouth, MA 02188, 617-335-5200 
...................... "" ....................................... Bo l694 

ELMA Electronic Inc., Fremont, CA 94538, 415·656-3400 ., .. ,.......... Bo1695 
George Risk Industries, Inc., Kimball. NE 69145, 308·235-4645 ......... B·1809 
IDEC Corporalion, Sunnyvale, CA 94089-2211, 408-747-0550 ..........• Bo1709 

§ Illinois Lock Co., The Eastern Co., Wheeling, IL 60090, 708-537-1800 
... , ....................................... "............... Bo1710-1711 

t Janco Corp., Burbank, CA 91508, 818-846-1800 .. ,. . .. . ... .. ..... Bo1726-1727 
Lamb Industries, Inc., Portland, OR 97225, 503-297-8878;800-824-9374 .. Bo1728 

§ Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 .. BoI741-1742 
MORS/ ASC, Wakefield, MA 01880·4444, 617·246-1007 ..........•..... Bo1745 

§t OakGrigsby Inc., Sugar Grove, IL 60554, 708·556-4200 ., .........•... ,. Bo 1759 
§t Oslo Controls, Cheshire, CT 06410-1511, 203-272-2794 ..... ,.......... Bo1761 

§ Power Dynamics Inc., West Orange, NJ 07052, 201-736-5722 .•...•..... Bo1764 
Rundel Products, Allied Controls Incorporated, Waterbury, CT 06705, 

203-757-4200 .................................................... B.1769 
§ Schurter, Inc., Petaluma, CA 94952,707-778-6311 , ........• ,.,........ Bo1771 
§ Alarm Controls Corporation, Deer Park, NY 11729 516-586-4220 
§ Allen- Bradley Co., Div. of Industrial Control Grp., Milwaukee, WI 53201 ............ . 

414-382-2000 
Allied Controls Incorporated, Waterbury, CT 06705-3827 . 203-757-4200 
Ark Les Corporation, Watertown, MA 02172 . 617·924-2330 

§ Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050 
.................... 804·974-5100 

Augat Inc .. Attleboro, MA 02703 . ................ 617-222-2202 
§Augat Alcoswitch, Augat Inc., N. Andover, MA 01845 .. 508-685-4371 . 
§ Bowmar Instrument Corp., Clearwater, FL 34622-4796 . 813-573-2525 

§tBrirn Electronics, Fair Lawn, NJ 07410. 201-796-2686 
§ C & K Components, Inc., Newton, MA 02158-1082 . 617-964-6400 
§ C & K/Unimax, Inc., C & K Components, Inc., Wallingford, CT 06492 203-269-8701 
§Chicago Lock Co., Chicago, IL 60641 . 312-282-7177 
§ COMCAB, Nashport, OH 43830 . . . . . . . . . . . . . . 614-828-2468 

Switches, lever-5100 
§Corby Industries, Inc., Allentown, PA 18103 ............. 215-433-1412 

CRL Components, Inc., Roxboro Group, Fort Dodge, IA 50501 .......... 515-573·1300 
§ Crouzet Corporation, Carrollton, TX 75006-2503 . 214-250-1647;1-800-527-5311 
§ Direct Sound Corporation, New York, NY 10011 212-691-9050 
§ Eaton Corp.lCutier-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee. 

WI 53216 4"14-449-7487 
EMS., Div. of Sandberg Industries, Tustin, CA 92680 

# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 . 
714-669-9473 

.201-288-4477; 
800-447-5639 

EnTech Corporation, Simsbury, CT 06070 
Entech Systems, Inc., Simsbury, CT 06070 .. 

203-658-2740;203-651-9557 

Entrelec Div/GEC Aisthom International, Inc., irving, TX 75038 . 
203-651-9557 
214-550-9025 
708-879-6000 
800-228-1097 
708-354-1040 
817-561-2244 
516-937·3475 
312-282-4040 
714-753-2600 
213-534-0959 

§ Furnas Elec., Batavia, IL 60510 
Ghielmetti, Inc., Westlake Village, CA 91361 . 

§ Grayhillinc., La Grange, IL 60525 
International Microelectronics, Arlington, TX 76003 
ISL Products Int'!, Ltd., Syossel. NY 11791-6093 . 
ITW Switches, Illinois Tool Works, Chicago, IL 60634 
JAE Ele~tronics Inc., IrVine, CA 92718 . 
eludco Mfg. Inc., Harbor Cily, CA 90710 

t Lucas Ledex Inc., Vandali", OH 45377·0427 . 
J. R. Merritt Controls, Inc., Norwalk, CT 06854 . 

'-'13-898-3621 
203-855-9100;800-333-5762 

§MG Electronics, Hauppauge, NY 11788. 516-582-3400 
Mouser Electronics, Mansfield, TX 76063 . 800-346-6873 

§ NKK Switches of America, Inc., Scottsdale, AZ 85260 . 602-99'1 ·0942 
§Omron Electronics, Inc., Control Components Division, Schaumburg, IL 60173 

708-843-7900 
§t Pass & Seymour/Legrand, Pass & Seymour/Inc., Syracuse, NY 13221 

§ Relay Specialties. Oakland, NJ 07436 . 
Shokal Far East Ltd .. Peekskill, NY 10566 

315-468-6211 
201-337·1000 
914-736-3500 

SMK Electronics Corporation, U.SA, Placentia, CA 92670 . 714-996-0960 
§ Spemco Switches. SI. Clair Shores, MI 48080 . 800-482-2828 
§ Square D Co., Palatine, IL 60067 . 708--397-2600 

Tacos America, Inc., Tokyo Cosmos Electric Co., Ltd., Arlington Heights, IL 60005-3904 
708--364·7277 

Switches, leaf, S!ngle/Multiple-5100 
Capitoi Swnct"llnc., Bethei, CT 06801,203-744-3300 ... ............. . 8""~S5€ 

Shogyo International Corp., Great Neck, NY 11021, 516-466-0911 ....... B.1778 
§ C & K/Unimax, Inc., C & K Components, Inc., Wallingford, CT 06492 . 203-269-8701 
# Engineered Assemblies & Components Corp., Teterboro. NJ 07608 ...... 201-288-4477; 

800-447-5639 
tEnTech Corporation, Simsbury, CT 06070 203-658·2740;203-651-9557 

Jaico Product" Jaidinger Mfg. Co., Inc., Chicago, IL 60622 3'12-421-1090 
§Switches Unlimited, Inc., Woodside, NY 11377 . 718-478-5000;800-221-0487 

Trieon Industries, inc., Electromechanical Division, Downers Grove. IL 60515-4076 
708-964-2330 

Switches, Lever-5100 
Areolec!ric Corp., Canoga Park, CA 91304, 818-700-1933 .............. 601141 
BURGESS-SAIA, Inc., Buffalo Grove, IL 60089,708-215-9600 .•.... B.1652-1653 
C 8. K Components, Inc., Clayton, NC 27520, 919-553-3131 ...... ,...... 6·1655 

§ C & K Components, Inc., Newlon, MA 02158-1082, 617·964·6400 •... ,.. B·1664 
t Capilol Switch Inc., Bethel, CT 06801,203-744-3300 •.. , ....... , •. , .. ,. 8·1656 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, il 60087, 

708-662-9200 ............................................. , 1'!'1661-1665 
§t Digitran Division, Xcel Corporation, Ontario, Cill 91761,714·391·4321 .,. 8-1680 

§Direct Sound Corporation, New York, NY 10011, 212-591-9050 ., .... .,. 13-1681 
§ Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 .. 13.'1738-"1143 
§ MORSI ASC, Wakefield, MA 01880-4444,617-246-100" , ........... ,... 8-'-'45 
§ NKK Switches of America, Inc., Scottsdale, AZ 65260, 602-991-0942 

6'1746-1752 
Omega Engineering, Stamford, CT 06907, 800-826-6342 ............... B'1160 

§t 0110 Controls, Otto Engineering, Carpentersville, IL 60110, 708-428-7171 
.......... , ............... , ... , . .. .. .•.. . . .. ... ..... . .. .. ... B01762-1763 

Rundel Products, Allied Controls Incorporated, Waterbury, CT 06705, 
203-757-4200 ................................. ., ........ .,.. 9 0 1768-1769 

Shogyo International Corp., Great Neck, NY 11021, 516-466-0911 ....... B·1778 
t Signal Systems International, Lavalette, NJ 08735, 201·793--4668 . ,. .... B·1779 
§ SWitcherafl, Inc., A Raytheon Company, Chicago, IL 60630,312-792-2700 

Bo1764 
§ Allen- Bradley Co., Div. of Industrial Control Grp., Milwaukee, WI 53201 

414-382-2000 
t Alpha Products, Inc., Westlake Village, CA 91362 .. 818-889-9304 
§ Alps Electric (USA), Inc., San Jose, CA 95134 408-432-6000 

AMP, Harrisburg, PA 17105 . 717-564-0100;800-522-6752 
§ Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050 

...................... 804-974-5100 
§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845 . 508-685-4371 
§ C & K/Unimax, Inc., C & K Components, Inc., Wallingford, CT 06492 203-269-8701 
tCole Instrument Corp., Santa Ana, CA 92704. 714-556-3100 

Computron Display Systems, Xcel Corporation, Elk Grove Village, IL 60007 
.. .. .. .. .. .. .. 708-952-8800 

t Control Products, Inc., E. Hanover, NJ 07936 201-887-9400 
CRL Components, Inc., Roxboro Group, Fort Dodge, IA 50501 515-573-1300 

§ Crouzet Corporation, Carrollton, TX 75006-2503 .. 214-250-1647;1-800-527-5311 
§ EAO Switch Corp., Milford, CT 06460 ........... 203-877-4577 

§t Eaton Corp.lCutier-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 
WI 53216 414-449-7487 

§t Electric Switches, Inc., Los Angeles, CA 90039 .. 213-660-1310 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 

t EnTech Corporation, Simsbury, CT 06070 
Entech Systems, Inc., Simsbury, CT 06070 . 

§ Furnas Elec., Batavia, IL 60510 .... 

800-447-5639 
203-658-2740;203-651-9557 

203-651-9557 
708-879-6000 

EEM 1991 §-Product sold through distributors t~Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Switches, Lever-5100 (Cont'd) 
§ GG-Thorsen, Rockford, IL 61105-1209 ......... . . . . . . . . . . . . . . 815-968-9661 
§Gunther, w., GmbH, 0 8500 Nurnberg 82, GERMANy ..... (0)911/65521 or 65520 

Hamlin Inc., Lake Mills, WI 53551 ....................................... 414-648-3000 
t Interface Products, Inc., Oceanside, CA 92056 ........................•. 619-945.0230 

§t ITW Switches, Illinois Tool Works, Chicago, IL 60634 ................... 312-282-4040 
Manufacturers Components, Inc, Hialeah, FL 33016 ..... 305-558-4481 ;800-367-0377 

§ Marquardt Switches Inc., Cazenovia, NY 13035 ......................... 315-655-8050 
McGill Manufacturing Co, Inc., Valparaiso, IN 46383 ........ , .. "....... 219-465-2200 
J, R Merritt Controls, Inc" Norwalk, CT 06854 ..... ,' , , . ,. 203-855-9100;800-333-5762 

§ MG Electronics, Hauppauge, NY 11788 .... , ............. , .. , . 516-582-3400 
§t Namco Controls, An Acme-Cleveland Co., Mentor, OH 44060 . 216-946-9900 
§t OakGrigsby Inc., Sugar Grove, IL 60554 ...... "........................ 708-556-4200 

§ Omron Electronics, Inc., Control Components Division, Schaumburg, IL 60173 
.. .. .. . .. .. .. .. . . . .. .. . .. .. .. .. .. .. . .. .. .. .. .. . .. .. .. .. .. .. . . 708-843-7900 

§Omron Electronics, Inc., F A Systems Div., Schaumburg, IL 60173. 708-84.3-7900 
Preh Electronic Industries, Inc., Lake Zurich, IL 60047-2578 ....... 708-438-4000 

tRadio SwHch Corp., Marlboro, NJ 07746.. 908-462-6100 
§Relay SpeciaHies, Oakland, NJ 07436 .... 201-337-1000 
tSecma, Inc., Secms, Irvine, CA 92714..... 714-261-0610 

SMK Electronics Corporation, U,SA, Placentia, CA 92670 ... , ... ,....... 714-996-0960 
§ Spemco SWitches, SI Clair Shores, MI 46080 ...................... 800-482-2828 
§ Switches Unlimited, Inc., Woodside, NY 11377 ........... 718-478-5000;800-221-0487 

Texas Instruments, Connector System, Attleboro, MA 02703 .... 508-699-5269; 
508-699-3450 

Texas Instrs., Matis. & Controls Grp., Attleboro, MA 02703 . 508-699-3800 
Tocos America, Inc., Tokyo Cosmos Electric Co., Ltd., Arlington Heights, IL 60005-3904 

. . . . . . . . . . . . . . .. . ......... , .................... ,. . 708-364-7277 

Switches, limit-5100 
Aerotlex laboratories Inc., ARX, Inc" Plainview, NY 11803, 516-694-6700 

§ Altech Corp" Somerville, NJ 08876, 908-707-8484 "., •. ,.,............ B'I843 
§ BURGESS·SAIA, Inc., Buffalo Gorove, Il60069, 708-215-9600 , .. ,.. 601652-1653 
§ Cherry Eieciricai Produt;i.s, Cnerry Curporation, 'Waukegan, iL 60087, 

708-662-9200 ,.,"",.,', .. ,',., .. ,',.,',.,",.,"", ..••.• ,.,.,' Bol663 
tCompuler Conversions Corp., E. Northport, NY 11731, 518-261-3300.", 001151 

Hermetic Switch, Chickasha, OK 73018, 405-224-4046 "",., ... , .• "" So1708 
t Janco Corp" Burbank, CA 91508, 818-846-1800 , "", ••.•.• ".,., So1726-1727 
§ Micro Switch, A Honeywell Div" Freeport, IL 61032, 815-235-6600 ., BoI738-1739 
§ MORSI ASC, Wakefield, MA 01880-4444, 617-246-1007 .•..•.• ,"",.,. B.1745 

Omega Engineering, Stamford, CT 06907, 800-826-6342 ., .• """ •. ,.. B.1760 
§t Otto Controls, Otto Engineering, Carpentersville, IL 60110,708-428-7171 

".".,.,., •. ",.,.,""" ... ,.,.,",.,""",., .. ,.,.,.,.,' Bo I762-1763 
Schurter, Inc" Petaluma, CA 94952, 707-778-6311 ,." •••. ,.' •..• ,',.,. Bol771 

t Signal Systems International, lavalette, NJ 08735, 201-793-4668 ,., •.• ,' 8 0 1779 
Sumtak Electronics, Daido Corporation, Somerset, NJ 08875, 908-805-0008 

., •..... , ...... ,.,., .. , .. ",.,.,",.,.', .. ,""""',.,',.,' So1950·1951 
§ Allen- Bradley Co., Div. of Industrial Control Grp., Milwaukee, WI 53201 

414-382-2000 
§ Aromat Corp., Matsushita Electrical Worl(s Ltd, New Providence, NJ 07974 

908-464-3550 
Astrosystems, Lake Success, NY 11042 .....•... 518-328-1600 

§Augat Alcoswttch, Augat Inc., N. Andover, MA 01845 . 508-685-4371 
§ C & K/Unimax, Inc., C & K Components, Inc., Wallingford, CT 06492 203-269-8701 
§Cole Hersee Co., Boslon, MA 02127-2467 .. 617-268-2100 
t Control Products, Inc., E Hanover, NJ 07936 .. 201-887-9400 

CRL Components, Inc., Roxboro Group, Fort Dodge, IA 50501 515-573-1300 
§tCrouzet Corporation, Carrollton, TX 75006-2503 214-250-1647;1-800-527-5311 
§ Dillon, Weigh-Tronix. Inc., Fairmont, MN 56031 ... 507-23B-4461 

§t Eaton Corp.lCutier-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 
WI 53216 ........ ........ ....... 414-449-7487 

ELMA Electronic Inc., Fremont, CA 94538 415·656-3400 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608. 201-288-4477; 

800-447-5639 
Fifth Dimension, Inc., Trenton, NJ 08638 609-393-8350 

§ Furnas Elec., Batavia, IL 60510 .. 708-879-6000 
t Giannini Institute, Indio, CA 92201 ... 619-347-2833 
§ Gordon Products, Brookfield, CT'06804 . 203-775-4501 
§ Go Switch, louisville, KY 40233 .. 502-969-2386 
§ Grayhillinc., La Grange, Il60525 . 708-354-1040 
§ Hamlin Inc., Lake Mills, WI 53551 .. .. .. .... 414-648-3000 
t Haydon Switch & Instrumen~ Waterbury, CT 06705 203-756-7441 

§t ITW Switches, Illinois Tool Works, Chicago, IL 60634 312-282-4040 
KAYCEE INDUSTRIES LTD., Bombay-38, INDIA .. 2615567-68;2613521-22-23 

t Machine Components Corp., Plainview, NY 11803 .. . .......... ,. 516-694-7222 
t MIA-COM Conlrol Componenls Div., MI A-COM, Merrimac~ NH 03054-4343 

603-424-4111 
Magnetoelastic Devices, Pittsfield, MA 01202 .... 413-445-5608 
Maxmar Controls Inc., Pleasanlville, NY 10570 . 914-747-3540 

§ McGill Manufacturing Co., Inc., Valparaiso, IN 46383 .. 219-465-2200 
§t Namco Controls, An Acme-Cleveland Co., Mentor, OH 44060 .. 216-946-9900 

§ Omron Eleclronics, Inc., F A Systems Div., Schaumburg, Il 60173 708-643-7900 
Parker Hannifin Corp .• Cleveland, OH 44112-1290 ..... 800-272-7537;800-C-PARKER 

t Precision Mechanisms, Westbury, NY 11590 . . . . . .. 516-ED3-5955 
§t Pres-Air-Trol Corp., Mamaroneck, NY 10543 .. 914-698-2026;800-431-2625 (outside 

§ Relay SpeCialties, Oakland, NJ 07436 .... 
t Saint Switch, Inc., SI. Charles, IL 60174 
§Scientific Technologies Inc, Oplical Sensor Div, Hayward, CA 94544 

Shokai Far East Ltd., Peekskill, NY 10566 ......... 
Spectron Glass & Electronics, Inc., Hauppauge, NY 11788 . 

§ Spemco Switches, SI. Clair Shores, Mf 48080 . 
§ Square 0 Co., Palatine, IL 60067 . . 

NY) 
20.1-337-1000 
70&377-3779 
415-471-9717 
914-736-3500 
516-582-5600 
800-482-2828 
708-397-2600 
516-328-3300 t Sterling Instruments, New Hyde Pit, NY 11040 .. 

§ Switches Unlimited, Inc., Woodside, NY 11377 718-478-5000;800-221-0487 

PRODUCT. INDEX & DIRECTdRY 

Texas Instruments, Connector System, Attleboro, MA 02703 .. , . , ...... , 508-699-5269; 

Texas Instrs, Matis. & Controls G,!>, Attleboro, MA 02703 .... . 
§ Un~ed Electric Controls, Watertown, MA 02272-9143 .. , ..... . 
§ Veeder-Boo~ Simsbury, CT 06070-2003 ........... . 

Switches, lock - See Switches, Key lock (Vol. B) 

Switches, low Voltage-5100 

508-699-3450 
508-699-3800 
617-926-1000 
203-651-2700 

tCapitol Switch Inc" Bethel, CT 06801, 203-744-3300 " ........... " .. " 6 0 1656 
§ Carlingswilch, Inc" Plainville, CT 06062-1156, 203-793-9281 ,.,', •... ,',. £1.1657 
§ Cherry Electrical Products, Cherry Corpo,ation, Waukegan, .IL 60087, 

'708-662-9200 .".,."""', .•• , •. ",.,.,, ..• ,',., •••. ,., •• , ..... , 6'1663 
§ CRL Components, Inc" Roxboro Group, Fort Dodge, IA 50501, 515-573-1300 

, .. ",., •. , ..• ,.,"','"', ....... ,",.,., ... ".,., .... ,., ... , 6·1669-1672 
§t CW Industries, Southhamplon, PA 18966, 215-355"7080 ".,.,.," B·1678-1679 

Memtron Technologies, Inc., Frankenmuth, MI48734, 517..£52-2656;800-234-7525 
" ... .""" ... , .... , .. ,,, .. ,, .. ,, .... ,,.,, .. ,,................. B·1624 

§ NKK Switches 01 America, Inc., Scottsdale, AZ 85260, 002-991-0942 
'., .. ,.,', •.• ".,., .. ,"', .. , .• ',.,.,. '.".'., .... , ......... '. rao ·174S·1752 

Philips Components Discrete Products Division, A North American Phiiips 
C'1mpany, Riviera Beach, FL ~3404, 407-881-3200,.,." .. " .. " 11.1856-1857 

t# Veetronix, Inc., Lexington, !-.IE 681150, 308-324-4600 ,.,.,", .. " .. "."' a'1791 
§ Altech Corp., Somerville, NJ 08876 . 908-707-8484 
§Annulus Technical Industries, Inc., Ancasler, OntariO, CAN 19G 4G4 .. ' 416-648-8100 
§ Auga! Alcoswitch, Augat Inc., N. Andover, MA 01845 ..... 508-685-4371 

Aztec Industries, Inc., Mesa, AZ 85210 .... 602-833-3131;800-729-3132 
§ C & K Components, Inc., Newton, MA 02158-1082 617-964-6400 
§ Cole Hersee Co., Boston, MA 02127-2467 ... 617-268-2100 

CUI Stack Inc., Beaverton, OR 97005 503-643-4899 
§ Dreels Switch, Inc., Waukegan, It. 60087 .... 708-662 .. 7667;800-323-9605 
§ Eaton Corp.lCutler-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 

WI 53216 . ................ ................ 414-449-7487 
ELMA E!ectron!c Inc., Fremont, C/".. !){i538 
E.M.S., Div. of Sandberg Industries, Tustin, CA 92680 

# Engineered Assemblies & Components Corp., T etarboro, NJ 07608 

4153'::;(; 3400 
Y14-·66~·94 73 

.. 201-28B-44T7; 
800-447·-5639 

t EnTech Corporation, Simsbury, CT 06070 203-658-2740;203-651-9557 
§ General Electric Co., Accessory Equipment Plant Bridgeport CT 06602 

203-382-3023 
Imaging & Sensirig Technology Corp., Horseheads, NY 14845 . 607796-3372 
ITT Schadow, Eden Prairie, MN 55344 . 612-934-4400 
JAE Electronics Inc., Irvine, CA 92718 . 714-753-2600 
Lamb Industries, Inc., Portland, OR 97225 ....... .... 503-297-8878;800-824-9374 

§ McGill Manufacturing Co., Inc., ValparaiSO, IN 46383 2'19-465-2200 
MEC A/S, Ballerup, DENMARK DK-2750 ......... 011-4542973366 
Micro Switch, A Honeywell Div., Freeport, IL 61032 . 815-235-6600 

§ Omron Electronics, Inc., Control Componenis, Division, Schaumburg, IL 60173 
.. . . .. .. . . . . .. . . . . .. . . . . . .. .... 7OB-843-7900 

§Schurter, !nc., Petaluma, CA 94952 707-778-6311 
tSecma, Inc., Secme, Irvine, CA 92714... .. .. 714-261·0610 

Switches, Matrix-5100 
t Capiiol Switch Inc" Belhel, CT 061)01, 21l3-744-331l0 •••.• , .•.•.. ,...... <)·1006 

Crosspoint, Div. 01 Inlo-Lile Ca,p" ".iNiow, 1<J 07022, 201·941-4455 .,' 030'0513 
CYTEC Corp" Penfield, I~Y 14526, 716-381 .. 4740;800·3116-3117 , •..... ,. 0.,240 

§ Electronic Components Groupe, Stein Indu$\'ies, inc., Minneapolis, MN 55403, 
612-375-9639;800-677-8719 .""" ...... " ... ,, ..... ,"" ". BolGS9-1690 

Frequency Electronics, Inc., Mitchel Field, lilY 11553, 516-794-4500 "',. A.,369 
Informalion Transfer Inc" Bloomfield, NY 14469, 716-657-7074 '." 0.'160-11111 
L-Com Inc., N, Andover, I'IIA 01845, 508-002-6936 ., •• " •.. , .... ".,.,. Col~24 

low Key Corporalion, Strong GroUI>, Glo""8.'1"" ~lA 01930,508-28'1-0448 
., •... ,', .. , .. , ...• ,'" ... , ..... ,"" ...... , .. ,',., ... c".... 13·'820-1821 

Precision Fiiters, Ilhaca, lilY 14850, 607-27'1-3550 ........ ,"",.. 0'1192-1193 
§ T-6ar Data Switch Corp" Shellon, CT 08484,203-926-1801 , , , •.. ,' , •.•. 13.1788 

§#AD. Data Systems Corp., Pholographic Sciences Corp., Webster, NY 14580-0748 

Advanced Input Devices, Coeur d'Alene, 10 83814 .. 
Amber Inds., Inc., Dallas, TX 75379 . 

§ Augat Alcoswitch, Augat Inc., N. An'dover, MA 01845 . 

716-265-1600 
208··765-8000 
214-490-9801 
508-685-4371 

Aztec Induslries, Inc., Mesa, AZ 85210 .. 
Bytex Corp., Southborough, MA 01772 ............ . 

602-83,J-3131 ;800-729-3132 
508-480-0840 

§ Communication Devices, Inc., Scarborough, Ont., CAN Ml B3R6 .... 
t Communications Sys, Technology, Inc., Hermosa Beach, CA 90254 . 
§ Covid, Inc., Tempe, AZ 85281 ........... .. 
t Daico Industries, Inc., Compton, CA 90220 .. . 
t Electrospace Systems, Inc., Richardson, TX 75063-1359 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 . 

418-292-4463 
213-314-3849 
602-966-2221 
213-631-1143 
214-470-2137 

t FEI Microwave, Inc., Frequency Electronics, Inc., Sunnyvale, CA 94086 . 

. .. 201·288-4477; 
800-447-5639 
408-732-0880 
800-228-1097 
201-768-8082 
512-328-9284 
609-267-7950 
800-752-0900 
203-325-8933 
312-282-4040 
408-292-4025 
317-887-1340 
301-749-2424 
800-552- \ 115 
818-882-3010 
313-628-8210 
714-982-8988 
818-222-2301 
416-751-6262 

Ghielmelti, Inc., Westlake Village, CA 91361 
#Glasgal Communications, Inc., Northvale, NJ 07847 
t The Graphics Technology Co., Austin, TX 78746 ... 
t GRIM Corporation, Medford, NJ 08055-0968 ... . 

Hewlett-Packard Co., Cupertino, CA 95014 ...... . 
t Holfman Engineering Corp, Stamford, CT 06902 
§ ITW Switches, Illinois Tool Works, Chicago, Il 60634 
t Jennings, San Jose, CA 95122-2696 . 
t JFW Industries, Inc., Indianapolis, IN 46237 

K&L Microwave, Inc., Salisbury, MD 21801 .... . ............ . 
Keithley Instrs., Cleveland, OH 44139 ..... . 

t Loral MicrowaveWavecom, Northridge, CA 91324 . 
§ Mantex Corp., Oxford, Mi 48371 
t Marlee Switch Co., Upland, CA 91786 . 

Matrix Systems Corp., Calabasas, CA 91302 . 
§ McCurdy Radio Industries Limited, Toronto, Ont., CAN M4A .2L4 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

§ MEC A/S, Ballerup, DENMARK DK~2750 ... 01'~4542973:166 

§Micro Switch, 1\ Honeywell Div., F,c~rort, IL61032.. 815~235~6600 

§ Mitel Semiconductor Div. of Mitei '~Oip., Kanata. Ont, CANADA K2K 1 X3 

§t Oxley Inc., Branford, GT 06405 
P.G. Electronics Ltd. Weston, Ont., CJ.\NADA M9M2Z8 
Racal~Milgo, Sunrise. FL 33323~2899 . 

t Secrna, Inc., Sec me, Irvine, CA 9271 t1-

Stoelting Co., Wood Dale. IL60191 
Technical Panels, Inc., Temple City, CA 9'1780 . 
Tektronix, Inc., Beaverton, OR 87077 

t Teledyne Microwave, Mountain View, CA 94043 

203· 408~ 1 033 
416~i41~7682 

305~846~'1601 ,800-327~4440 

714~261~0610 

708-860~9700 

800 .. 343~1170,818~285~31 05 
800-83S~94:J3 

415~968~2211 

Telenex Corporalion, A Unit ot General Siqn,..\! Corp., Mt Laurel, NJ 0805,4 

Tele-Tech Corporation, Bozeman, MT 59715 
Trilithic, Inc., Indianapolis. !N 46236 .. 

Switches, Membrane-5i5() 

609~ 23~~ 7900 
406~5B6~029'1 

800-344-2412 

Aztec Induslries, Inc., Mesa, I\,Z 8~'1~, 602~l;33~3131;aOO~n9~3132. ,. e 0 1799 
Bergquist, Minneapo!is. WiN 55435, 800-::lIfl'-/J572 . . .. . . .. .. . ..,. 5(' HWQ· 181)1 

§ C & K Componenls, Inc., Newton, MA <J2·,58·iOB2, 617~9Ci4~6400 8"1654 
Cherry Electrical Products, Cherry Corporation, Waukegan, !lSD087, 
708~662-9200 ...... " . "... .. . . .... . . .. .... ........ B.1802 

§ CRL Components, Inc., Roxboro Group, Fort Dodge, IA 50501, 515~573~1300 
.......................... " .................................... 6·1S711 

Intaq Key Panels, GM Nameplate, Inc., Seattle, WA 98119, 206-234~5475 .•... 
B'1815 

JaycD Plastics 01 California, Inc., Orange, CA 92665, 714~914-1701 ...... . . 
130 18' 8-1819 

low Key Corporation, Strong Group, Gloucester, MIA 01930, 508-281·0448 
............................ ......... ........................ Bo1820~1821 

Lucas Duralith Corporation, Mmville, NJ 08332. 609-825-6900 .......... 6'11-!822 
Memtron Technologies, ~nc", Fnmkenmuth, iVJj 48734, 5-n'··6rj2-2656;~OO-2~14-7525 

9 MOlEX, Inc., LiS8e, U." IiU!-~j~. !!lfH;1lj9-4tiSU .... v'14/4 
New England Ke'Vboard inc., Fitc~lburg, IVlt'l. 01420, 50~-34t;-ft.3:)\2 8$1J25 
PacTec, LaFrance Corp., Phiiadelphia, PA 19·153, 2"15w 3S5·5400 .... C0 -lfJi'5 

tS & S Associate$, !nc, Sf;;r1 Luit Obispn, CA 9:~4Q~. OCi5-;:;44-2500 C It 1!:1!:Ft; .. "lmJEi 

§S;:;:hurter, ~nc.> ~)elld'Ut"fl:'1J 'C..f. ~1~r'D5::?, 7f,J?·~.'?:3"":"Ji4 

Advanced Input Devices, Coeur d'Alene, 10 83814 
A E G Corporation, Somervi!le, NJ 08876 .. 1269 . 

§ Alps Electric (USA), Inc .. San Jose. CA 95134 
t Barrington Plastics, Ml Laurel, NJ 08054 
t Basic Electronics, lnc., Stanton, CA 90(;80 
§ Bowmar Instrument Corp., Clearwater, FL 34622-47~'6 . 
§ Brady. W. H., Co., Xymox Div., Milwaukee, Wi 53201 . 
,t CAM. Graphics Co., Inc .. AmitYlJille, l\lV 11701 

C.P. Clare Corp., Chicago, IL 60645 ' 
Conductive Rubber Technology, Inc., Bothell, WA 98021 

t DOW SWITCH, Wilmington, MA 01887 . 
EECO Incorporated, Santa Ana, CA 92702-0659 .. 

§ E!ectronics Research Associates inc., Winsted, CT 06098 . 
Endicott Research Group, Endicott, NY 13760 . 

208~'765~8000 

908~231~8491 

408~432~6000 

609-235-51 S1 
7'14~530~2400 

~ 13~573~2525 

4 "14-355-8300 
5 '16~842~3400 
312·262~ 7700 
20o~486~8,,59 

617 ~935 ·6395 
714-835-6000 
203~379-2731 

607-754-9187 
# Engineered Assemblies & Components Corp., Teterboro, hlJ 07608 .. ... 201~288~4477, 

800-4.:! 7 -5639 
300-228-1097 
206~ 284~ 2?OO 

Ghielmetti, inc., Westlake Village, C/\ 91361 . 
t GM Nameplale, Inc., Seadle, WA 98119 . 
§ Gunther, W, GmbH, 0 8500 Nurnberg 82, GEF,MANY 

The Hall Company, Urbana, 01-1 43078 
t Hallmark Technologies, Mt. Dora, H .. 32757 . 

JAE Electronics Inc .. Irvine, CA 92718 . 
LaFrance Corp., Philadelphie, PA 1915:3~3B93 . 

§ Mantex Corp., Oxford. MI 48:171 

(O}9i 1 165521 or 65520 
5'13~652~1316 

§ Marsh Products, Inc., Spectrum Companies, Int!., BataVia lL 60510 . 

800~87 4-9063 
7 '14~ 753~260Q 
2 j 5-365-8000 
01 J-628-821 0 
708~e79~8008 

714-5.1 1-5775 
a15~235~6600 

818~444~4555 

Membrane Switch & Panel Co., Inc., Sallie Ana, CA 92705 
Micro Switch, A Honeywell Div., Freeport, lL 61032. 

§tMilier Dial Corp" EI Monte, CA 91731 .............. . 
Moxness Products, lnc" Versa Technologies, Racine. WI 53405 . . , 414~554"5050, 

80o-558~5706 

OMNI Switch USA, Inc., Phoenix, AZ 85027 . 602~582~0629 

Paneitec, Santa Clara, CA %054 408~496~1175 

tSecma, Inc., Secme.lrvine, CA 92714... 714~261~0610 

t Sheldahl, Inc., Northfield, MN 55057 5n7~663~8000 

SMK Electronics Corporation, USA, Placentia, CA 92670 . . . . 714~996~0960 

tSouthwestern Nameplale & Mfg. Co., Inc., Anna, TX 75003 ...... 214~231~6663, 
214~924-3289, 1 ~800~331 ~6600 

t Square D Co., Palatine, IL60067 .. 708~397~2600 

Technical Panels, Inc., Temple City, CA 91780 . 800-343~1170,818~285~31 05 
§Topllight, York, PA 17404" 717~B43~9901;800~233~9386 

Westlake Components International, Westlake Village, CA 91361 800~228~1097 

Switches, Mercury Displacement-5100 
C.P. Clare Corp., Chicago, IL 60645, 312~262-7700 .•.. ..•. ... . . .. .. .. .• B·1430 
Comus International, Nulley, NJ ()7110, 201~667-62!iO ...•.•...•.•..... 8 0 1668 

§ Durakool, Inc., American Electronic Components, Elkhart, IN 46514, 219~264-1116 
.... " ...... " ................... '" ................ " .. ..... .. .. B01683 

Fifth Dimension, Inc., Trenton, NJ 08638, 609~393~8350 ........... 6·1696-1697 
§t George Risk Industries, Inc., Kimball, ~IE 69145, 308-235-4645 .... .... B·1809 

§ Hamlin Inc., Lake Mills, WI 53551, 414-648-3000 ...•........•.........• 6 0 1706 
§ Micro Switch, A Honeywell Div., Freeport, Il61032, 815-235-6600 .....• 6.1741 
t Signal Systems Internalional, lavalette, NJ 08735, 201-793-4668 . . . . .. .• B·1779 

Siandex ElectroniCS, Standex International, CinCinnati, OH 45209, 513-871 .. 3777 
...•........................................................ B·1782~1783 

Aerodyne Controls Corporation, Ronkonkoma, NY 11779 . 518-737 ~ 1900 
§ Eaton Corp.lCutier-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 

WI 53216 ... 414~449~7487 

Switches, Momentary Action-5100 

§ Glinther, W, GmbH. 0 8500 Nurnber~ 82. GERMANY 
lnternattonal Microelectronics, Arhnqton, TX l6003 . 
Mouser Electronics, Mansfield. TX 76063 

t Seipel Controls lroc., Bohemia, ~~1Y 1""'71 (.) 
§ SpActron Glass f( Electronics, !nc., H'lUf)pc.'U~F .. "·. !,·jY ~ 1 :n:'H~ 

(0)911/65521 or 65520 
81'1~561 .. 2244 
800-34(i~fi873 

516-467-B!)77 
516-5B2-56!JO 

Swi~ches, Microwave - See Switches, Diode (Vol. A) 

Switches, Momentarv Actiorl-51l);O 
§ Altech Corp., Somerville, NJ 1)8~;16, 908~707~S48' .".......... 3.'1643 
§ Arcolectric Corp., Canoga P(-~rk, CA 01304, :j1e-700~1933 ....... _.... 13(.1648 
§ aUAGESS-S/l\IA, inc., Butlalo Grove, it 60069, 708 p 215-9GOC ..... ,. . S<li552 
1 C.apitol Switdl In(:_. Ell"~til€'·!, C1' osse·j. ~03·,7..$Al,-330l1 ... B./J·~65S 

§ Cherry Eject.ricaj Products, C~nmT¥ Cm'poratiior!. WO<lu~-(~gan. il6UOB7, 
IOa .. 6£2-920Q ... ".. .. ... .... ... . ..... , .... . . . .. . . . .... r....,.- ~663 

§ CRL Components, Inc., ~oxtlaw Group, ;:':ol'l ~;l)dge, iA 5050'j, ;;;15-573-1300 
...................... '"... ... ........... ... .......... i:l··167i~·i572 

§t CW lmJust'ies, SC'LIthharnfik'f., prO. 'j8966, ;2·J:S-35::;·:iGO·D .... ..• 8~ni78-1G7S 

§Direct Sound Corporation.I\~~~w Vi(.wi{, NV "10(.111, 212-691··9050 .. ,. B~'i681 

§t EleGtro-Mech Compol1E-)tnt::;. 1:0(:., S'.JlJtn ~j ~VI(>nt!:" CI'), 91133··~~G89. 8'lS-442-718Cl 

............... , ............. "."... . ...... " ..... " ... <.w1f.S6~16B7 

§ Electronic Componen~s Cimupe, Sl&~i~i" !ndustri£!s, Inc., Minneapolis, iiiiN 5:;4U3, 
fi12~37G~9639;e(jJ(I~til7-(m:~ ...... "............... 1""jSS9~'1692 

§t Ejectroswitch, Unit of fJ'?ctm S'~f\~ilch ~"::ul'p., WevrnouUlI. MA o,-"ma, 0"17-333-5200 
............... 0._.. .. ... .... ...... . ...... , ,... O"'"'l694 

§t George Risk industries, inc., KimbEll" ME 69145, 3Wd-235-4645 .,....... 131111809 
§ Grayhillinc., La Grange, IL 60526, 708~~54~1040 .......•... B'i693:17nO~170'1 

§ IDEC CorpOI'aliorl, Slm"~v.le, CI\, ~4(18~~2211, 40a~747~0550 ".... ... ... 130 1709 
§ Illinois Lock Co", The Easiem Co., Wileeling, It. GOIl90, ·r08~537··1800 .. ' B-1i'11 

lntaq Key Paneis, GM Namepi::.Jte, ~n:(;., S~ata!e_ 'iiit, 9S'!19, 206-234-5475 

§ rrw Swiif;hes, illinois Too~ Woriks, Chir;ago, Il00mJ1t, ::'i t»·282-4040 

§ MCH.-:uSli'tSC, lfVa~refie!d, ~\i~/. ~JUle·G-4/I.Qi.J. 6·~7-24ti .. "i0i:l!' ,., ..•.•. 
§ N~{K Switches of Amewici;l, 1,11(:., !:;r,~,:t1.sdale, /\Z 85~!6U, 6O:~ .. !-)f)i-OS4:2 

§t ·Osio Controls, Ch~5ni!'e, CT 0541G-1!=;·lr, 203-27?-:l7~4 .. "' 

8"'1171:':., ·~7·j5 

f:l'~ ~l t'i.{'· "~727 

r~" 17416-·1752 
. AoH&1 

t Otto Controls, Ot~a ~:ilgiNe~iing, C<6Iq:;2ntersVme, !lL sn ~ in, 703-.6,,211,·7171 
.•• ••. • •.••.• ,.. ., ..•..... "" •... ',............ . ..•••• ' 8<1j"171ii.2··1'iS3 

§ Pm"lel" DV11amics inc., W'e~;'( Oi·.::mgc, tMJ 07052, ?01-736-57;~':! ... .. .... 0""1764 
§ Preh Electronic jne:iit:;sti'~es, Inc .. , Lake Z:,).ich, ?L 50r.47-2t;"!'B. n.18 .. ~:;·'3-l~OOO 

P!'eS'".(\H'-Tmt Corp., ~fJ<:lrnar!.'1fIf~ci" ~;.1{ 1054;';, 91;l},-6ge-Q026;8\J1)'"43'~ <f:625 {outsirl(~ 
NY) ... ..................... .. ...................... iJ"1766 

RD! E!ctrnE., !nc., Na~r! R(tcl1iell';:J, ~~y -/lDS.j~1, 9·i4-53:2··1'27'~. . . . .. . .... ".. l?>-,1J57 
Rundel Products, Allied Controls lncci pCf~ted, Wp,teroury, CT O'd705, 
203~7;7~4200 " ........... "...... . ... ... ......... . .... B> li'G8~i769 

§ Schurter, 1m,;,. Petaiuma, CA 94952, 701-"17'8-6311 .. ,............. .... 6""/711 
Sl1ogyo jruterrr:~tiona~ (:.rea~· Hec~, ~J,"{ '~1i(}:tC ~~,\G-4GIQ-iJ91-j .",.. tse-1Tlfl 

§ Sor-ensrm Ugh~~d ~')aitt<}rrli:, t.:T m;·i~~t. 1.r.3··f;Z'··:$J)9~~;1-f':DT~'n:i4~~-O~~·::,(j 
. , .. f} .. ·t737 

§ SwHchcran, Inc .. , A harUleon C{J.i1'IPr:;n:~', t:h1cClgn, n. (.i)a:::io, 312-1~;';>·2·/(l(! 
..••.• ,. _.", ., ...•. ,. _ .....• , •. _. '8&Q7f.4-173!-3 

§ "f.-Bar fJaI!6 Switch Corp., :SMlleh:m"~, CT 06')'·~34, 2«HX"'fj-·~~;2r) 3~'~::~8 
J.# Veetr';}C"1!X, ~n.;;., iLe:.:ingtorl, itJE €[;;Z51), 30t).32#-l.f.)OU .... . ~:::·~'II!W-17:?·j 

Wiibrecni Eieci.i1'Ol1ics, S~. PaU!.I!\~'~ 55'107, (.l't2-222··:a~;··t: .)'>'}2G77,8.:.17:}3 
Advanced Connector TeGhnology, \/nntura, CA :X~n01 805-65~1-5753 

Aerodyne Controls Corporation Ronkonkoma, !">JV 11779 516-"1"37 -1900 
Aerospac9 Optics, inc., Fort Worth, TX 761"12 817-4S1-1141 

§ Allen- Bradle~' Co., Oiv. of ind'.lsfrial C;"mt(Ji Grp., MI!'.!",aukee. W~ 63201 

t Alpha Products, Inc., Westlake Village, Cil 91362 
4 i Li-382-2000 
1l18·88f)~9304 

§ Aroma! Corp., Matsushita Electrical Wor!-<s Ltd., New Providence, N.J 07f.l71 
90B~464~3550 

§ Arrow Hart Components, Cooper Industdes, Charlottesviilc, VA 22006 ·0050 
804~9-; 4~51 00 

Augat !nc., Attleboro, MA 02703 617 ~222~2202 
§ Augat Alcoswitch, Auga! Inc., N . .<Indovo;. MA 01845 . 50S~635~437i 

Aztec Industries, Inc., Mesa AZ 85210 . 
t BaSIC Electronics, Inc., Stanton, CA 906BO 

602~833~3 131 ,800~ 729~3132 
114~530~2400 

§ Bowmar Instrument Corp .. Clearwater, FL 34622-4/96 . 
§ Brady, W. H, Co., Xymox Div., Milwaukee. WI 53201 
§ C 8: K Components, Inc., Nevvion, MA 021 G8-1 032 . 
§ C & K/Unimax, Inc., C & K Components, Inc,. Wallingford, CT 06492 
§ Carlingswitch, Inc., Plainville, CT 06062~ 1156 
§ Clarostat Mfg. Co., Inc., Hawker Siddeley, PlG., Dover, NH 03820-1507 

81 :~'5 ?0~2525 
414~355~8300 

617· 034 6400 
203~269~8701 

203~ 793~9281 

.... 603~ 7 42~ 1120,800~872~0042 
§ Cole Hersee Co., Boston, MA 02127~2467 . 617~268~2100 

Conductive Rubber Technology, Inc., Bothell, WA 98021 206~486~8559 

tControl Products, Inc., E. Hanover. NJ 07936, 201~887~9400 

CTS Corp .. Electrocomponents business unit (Formerly Elkhart Div.), Elkhart, IN 46514 
219~295~3575 

§ CUI Stack Inc., Beaverton, OR 97005 503~643~4899 

§ Datalux Corp., Winchester, VA 22601 703~662~1500 

§ Oreafs Switch, Inc., Waukegan, IL 60087 . 708-662~ 7667;800~323~9605 

§Eagle Electric Mfg. Go. Inc., Long Island City, NY 11101 . 718~937~8000 

§ EIIO Switch Corp., Milford, CT 06460 203~~T7~4577 

§t Eaton Corp.lCutler-Hammer Prods, Aerospa«e & Commercial Controls Div., Milwaukee, 
WI 53216 .......... 414~449~ 7 487 

ELMA Electronic Inc., Fremont, CA 94538 . 415~656~3400 

EEM 1991 §-Product sold througli distributors t-Product meets MIL specs q>-Rentals #-Value Added Reseller 



Switches, Momentary Action-51 00 (Cont'cJ) 
E.M.s., Div. of Sandberg Industries, Tustin, CA 92680 ................... 714-669-9473 

# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 
800-447-5639 

t EnTech Corporation. Simsbury, CT 06070 ............... 203-658-2740;203-651-9557 
§t Entech Systems, Inc_ Simsbury, CT 06070 ........... .................... 203-651-9557 

§ Gaynor Electric Co_ Thomaston. CT 08787-0316 ....................... 203-283-4388 
§ Hirose Electric U.SA Inc. (HRS), Div. of Hirose Electric Co. Lid. (Japan), Simi Valley, CA 

93065 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . • . . . . . 805-522-7958 
t Hoffman Engineering Corp.,Stamford, CT 06902 .... . . . . . . . . . . . . . . . . . . .. 203-325-8933 

Hokur\ku USA LId., Morton Grave, IL 60053 ............................. 708-470-8440 
International Microelectronics, Arlington, TX 76003 . . . . . . .. . . . . . . . . . . . . .. 817-561-2244 
ITT Components,lTT Corporation, Irvine. CA 92718 ..................... 714-727-3001 

§ ITT Schadow, Eden Prairie, MN 55344 ..... . .. .. ..•.................... 612-934-4400 
JAE Electronics Inc.,lrvine, CA 92718 ........................•........... 714-753-2600 
Judco Mig. Inc., Harbor City, CA 90710 ................................. 213-534-0959 
LilleWuse,lnc., Des Plaines,lL 60016 ..................... 708-824-1188;708-824-0400 

tlucas Ledex Inc., Vandalia. OH 45377-0427 ............................ 513-898-3621 
§tMachine Components Corp., Plainview, NY 11603 ...................... 516-694-7222 

Manufacturers Components, Inc_ Hialeah, FL 33016 ..... 305-556-4481;800-367-0377 
§ Marquardt Switches Inc., Cazenovia. NY 13035 ......................... 315-655-8050 
§ McGill Manufacturing Co., Inc., ValparaiSO, IN 46363 .................... 218-465-2200 
§ MEC AlS, Ballerup, DENMARK DK-2750 ............................ 011-4542973366 

J. R. Merrill Controls, Inc., Norwalk, CT 06854 . . . . . . . . . . .. 203-855-9100;800-333-5762 
Microavionics Corp., Costa Mesa. CA 92626 ............................ 714-957-8904 
Micro Pneumatic Logic, inc., Fort Lauderdale, FL 33309-1786 ........... 305-973-6166 
Mouser Electronics, Mansfield, TX 76083 ..........................•.... 800-346-6873 
Noble U.SA. Inc_ Rolling Meadows, IL 60008 ........................... 708-364-6038 

§t OakGrigsby Inc_ Sugar Grove. IL 60554 ........................ 708-556-4200 
§ Omran Electronics, Inc., Control Components Division, Schaumburg, IL 60173 

.. .. . . . . . . . . . .. . . . . . . . . . . . .. .. . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . .. 708-843-7900 
§ Philmore Manufacturing, Rockford, Il 61125-1386 ...................... 815-229-7773 
§ Piher International Corp, Mt Prospec~ Il6oo56 ......... 708-390-6680;800-323-6693 

Relay Service Co., Chicago, IL 60651 ............................ . 312-252-2700 
§ Seacer, inc., West.'Vood, NJ 07675 .................... 201-566-5000 
tSecma.lnc_ Secme, Irvine. CA 92714....... ................... 714-261-0610 

Senior In<:ls., Inc., Wood Dale, IL 60191 ........................ 312-350-1600 
Shelly Associates, Inc., Tustin, CA 92880 ............................... 714-669-9850 
Shakai Far East Ltd., Peekskill, NY 10566......................... 914-736-3500 

t Square 0 Co., Palatine. IL 60067 .. .. .. .. .. .... ....................... 708-397-2600 
t Stacoswitch, Costa Mesa. CA 92626 .. .. .. .. . .. . .. .. .. .. .. .. .. .. .. .. .... 714-549-3041 
§ Switches Unlimited, Inc_ Woodside, NY 11377 ........... 718-478-5000;800-221-0487 
§ Toka America. Inc., Mt Prospect .. IL 60056 .............................. 708-297-0070 
tTransicoil, Inc., Eagle-Picher, Valley Forge, PA 19485 ................... 215-539-4400 

Trieon Industries, Inc., Electromechanical Division, Downers Grove.IL 60515-4076 
· ................................................................ ' . .. . 708-984-2330 

Switches, Mu!tiposition-5100 
Airflyle Elctrn8- Co., Bayonne, NJ 07002, 201-436-2230 ••.••..••.••••.• 9 0 1243 

§ Altech Corp., Somerville, NJ 08876, 908-707-8484 ..................... Bol843 
American Conl,al Technology, Inc., Wesl Dundee, IL 60118-2100,708-426-6780 

· ........... , .................................................... Bo l645 
§ AMP, Harrisburg, PA 17105, 717-584-0100;800-522-6752 ••.•.•.•.• Bo l846-1647 
§ Aries Electronics, Frenchtown, I\IJ 08825, 908-996-6841 •.. Bo l849, Co1281-1282 

C & K Components, Inc., Clayton, NC 27520, 919-553-3131 ••..••..••••• Bo1655 
§ C & K Components, Inc., Newton, MA 02158-1082, 617-964-6400 .•••..• B0 1654 
tCapilol Switch Inc., Bethel, CT06801, 203-744-3300 •••.•.••.•••..•...• Bo1656 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

708-662-9200 .................................................... Bo1663 
§ CRl Components, Inc., Roxboro Group, Fort Dodge, IA 50501, 515-573-1300 

· .............. " . • . . • . • . . .. • . • • • • .. . • . • • • • • • • . .. • • .. • • • • .. •• B·1669-1671 
CrosspOint, Div. "llnfo-Lile Corp., Fairview, NJ 07022, 201-941-4455 •.• B'1673 

§t CW Industries, Soulhnamplon, PA 18966, 215-355-7080 •••.••••.. Bo1678-1679 
§t Digitran Division, Xcel Corporalion, Ontario, CA 91761, 714-391-4321 ... Bol680 
t Dow-Key Microwave Corporation, Ventura, CA 93003, 805-650-0260 •..• 801682 
§ Electronic Components Groupe, Stein Industries, Inc., Minneapolis, MN 55403, 

612-375-9639;800-677-8719 .................................. Bol889-1690 
§t Electroswitch, Unit 01 Electro Switch Corp., Weymouth, MA 02188, 617-335-5200 

• ................................................................ Bol694 
§ Grayhillinc., La Grange, IL 60525, 708-354-1040 ...................... Bol702 

ITW Switches, illinois Tool Works, Chicago, IL 60634, 312-282-4040 • . . .. B'1711 
§ IVO Industries, Inc., Eatontown, NJ 07724, 908-542-5151;800-932-0489 

.................................... _....................... B0 1722-1723 
t Janco Corp., Burbank, CA 91503, 818-846-1800 ................... 801726-1727 
§ MORSI ASC, Wakefield, MA 01880-4444, 617-246-1007 •••..•.•••••••.. Bo1745 

§tOakGrigsby Inc., SugarGrove,lL 60554, 708-556-4200 ••••..• Bo1756-1757,1759 
Omega Engineering, Stamford, CT 06907,800-826-6342 ••..••.•••...•. Bo1760 

t Otto Controls, Otto Engineering, Carpentersville, IL 60110, 708-428-7171 
· ...•.•..•••...•.• .......... ................................ BoI762-1763 

Power Dynamics Inc., West Orange, NJ 07052, 201-736-5722 ••.•••..•.• B.1784 
RDI Elct,ns., Inc., New Rochelle, .NY 10601, 914-632-7274 •..•..•.••.•.. B'1767 

t Ross Engineering Corp., Campbell, CA 95008, 408-377-4621 ••.•.•••••. Bo1588 
Rundel Products, Allied Controls Incorporated, Waterbury, CT 06705, 

203-757-4200 .................................................... B'1769 
§ Shallco, Inc., Smithfield, NC 27577, 919-934-3135; 1-800-876-3135 

......................... ............................... Bol772-1774,1777 
t Signal Systems International, Lavalette, NJ 08735, 201-793-4688........ Bol779 

Sorenson Lighted Controls, Hartford, CT 06114, 203-527-3092;1-800-243-0240 
........ , ........................................................ Bo1787 

§ Switchcrafi, Inc., A Raytheon Company, Chicago, IL 60630, 312-792-2700 
• .. • . .. • • • .. . . .. .. . • . .. • • .. • . • . • .. • .. • • . • • . • • • • • .. . .. . • • . . •. B'1785-1786 

tTech laboratories Inc., Palisades PI<., NJ 07660, 201-944-2221 •..••.••• Bo1789 
t# Veatronix, Inc., leXington, NE 68850, 308-324-4600 .•...•.••.•••.•.••• Bol790 

Wilbrecht ElectroniCS, SI- Paul, MN 55107, 612-222-2791 ••..•.• Ao2077, Bol793 
Wilcoxon l'Iesearch, Rockville, MD 20850,301·330-8811 .••••.•.••••••• B-1959 
Allied Controls Incorporated, Waterbury, CT 06705-3827 ................ 203-757-4200 

tAlpha Products, Inc., Westlake Village, CA 91362 ................. , ..... 818-i!89-9304 

PRODUCT INDEX & DIRECTORY 
§ Alpa Electric (USA), Inc., San Jose. CA 95134.. .. .. ..... .. .. .. .. .. .. .. ... 408-432-6000 

Arcolectric Corp., Canoga Park, CA 91304 .............................. 818-700-1933 
§ Arrow Hart Components, CQ9per Industries, Charlottesville, VA 22906-9050 

....................................................................... 804-974-5100 
§t ASM Corporation, Smithfield, NC 27577 .. .. .... .. .. .. .... .. .. .. .. .... ... 919-934-3104 

Augat Inc., Attleboro, MA 02703 ......................................... 617-222-2202 
§ Augat Alcosw~ch, Augallnc_ N. Andover, MA 01845 .................... 508-885-4371 

Aztec Industries, Inc., Mesa. AZ. 85210 ................... 602-833-3131;800-729-3132 
§Carlingswitch, Inc., Plainville, CT 08062-1156 ........................... 203-793-9281 

Chicago Lock Co., Chicago, IL 60841 ................................... 312-282-7177 
tCole Instrument Corp., Santa Ana. CA 92704 ............................ 714-556-3100 

Computron Display Systems, Xcel Corporation, Elk Grove Village, IL 60007 
............................................................ :.. . . . . . . .. 708-952-8800 

§ CUI Stack Inc., Beaverton, OR 97005 ................................... 503-643-4899 
§Oreefs Switch, Inc., Waukegan,lL 60087 ................. 708-862-7667;800-323-9605 
§EDL, Inc., Danville, VA 24540 .......................... 804-799-0807;1-600-DIAL EDL 

§t EECO Incorporated, Santa Ana. CA 92702-0659 ........................ 714-835-6000 
ELMA Electronic Inc., Fremont, CA 94538 ........ . .. .. .. .. .. .. .. .. . .. ... 415-856-3400 
E.M.S., Div. of Sandberg Industries, Tustin, CA 92680 ................... 714-669-9473 

# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 
800-447-5639 

tEnTech Corporation, Simsbury, CT 06070 ............... 203-658-2740;203-651-9557 
§t Entech Systems, Inc., Simsbury, C;T 06070 ................. .. .. .. .. .. ... 203-651-9557 

§ Gunther, W.; GmbH, D 8500 Nurnberg 82, GERMANY ......... (0)911/65521 or 65520 
IDEC Corporation, Sunnyvale. CA 94089-2211 .......................... 408-747-0550 
Interswilch, Wm. J. Purdy Co., Burlingame, CA 94010 ................... 415-347-8217 

§ ITT Schadow, Eden Prairie, MN 55344 .................................. 612-934-4400 
Judco Mfg. Inc., Harbor City,"CA 90710 .. .............................. 213-534-0959 
K&L Microwave, Inc., Salisbury, MD 21801 .............................. 301-749-2424 

t Kilovac Corp_ Santa Barbara. CA 93140-4422 ........... 805-664-4560;800-253-4650 
Lamb Industries, Inc_ Portland, OR 97225 ................ 503-297-8878;800-824-9374 

t Lucas Ledex Inc., Vandalia. OH 45377-0427 .................•... ...... 513-898-3621 
§t Machine Components Corp., Plainview, NY 11803 ...................... 516-694-7222 

Manufacturers Components, Inc., Hialeah, FL 33016 ..... 305-556-4481;800-367-0377 
§ MEC AlS, Ballerup, DENMARK DK-2750 ............................ 011-4542973366 
t Microavionics Corp., Costa Mesa. CA 92626 .................. 714-957-6904 

Micro Switch, A Honeywell Div., Freeport, IL 61032 ..................... ; 815-235-6600 
Noble U.SA, Inc, Rolling Meadows, IL 60008 ........................... 708-364-6038 
Omron Electronics, Inc., Control Components Division, Schaumburg, IL 60173 

. . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 706-843-7900 
Preh Electronic Industries, Inc., Lake Zurich, IL 60047-2578 ............. 706-438-4000 
Radio Switch Corp., Marlboro, NJ 07746 ................................ 908-462-6100 

tRLC Electronics, Inc., MI. Kisco, NY 10549 ................. : ............ 914-241-1334 
§ Seacor, Inc., Westwood, NJ 07675 ...................................... 201-666-5600 
§Spectrol Electronics Corp., Ontario, CA 91761..... ...... ... ..... 714-923-3313 
§Switches Unlimited, Inc., Woodsida, NY 11377 ........... 718-478-5000;800-221-0487 
tTeledyne Microwave. Mountain View, CA 94043 ........................ 415-968-2211 
t Transco Products, Inc .. Subsidiary of Datron Systems Inc.. Camarillo, CA 93012 

....................................................................... 605-987-8007 

Switches, Optical-3700 
t ADC Telecommunications, Inc., Minneapolis, MN 55435, 612-835-8800 

•••..•.. ............................ . .. .•••• ................ Co,157-1159 
OokGrigsby Inc., Sugar Grove, IL 60554, 708-556-4200 • • • • • • . . . • • • • • • .• Bo1754 

§t Optek Technology tnc., CarrolRon, TX 75006, 214-323-2200 •.•••.••...• Bol333 
Shallco, Inc., Smithfield, NC 27577, 919-934-3135; 1-800-876-3135 ••.•.• 801777 

§Aromat Corp., Matsushita Electrical Works Ltd, New Providence, NJ 07974 
. .. .. .. .. .. . .. .. .. .. .. .. .. . 908-484-3550 

§ 80wmar Instrume.nt Corp., Clearwater, FL 34622-4796 ..... . ....... ' .. 813-573-2525 
BT & D Technologies, Wilmington, DE 19803 .... 302-479-0300 

t Computer Optical Products, Inc., Sub. of Hathaway Corp., Chatsworth, CA 91311-6910 
............................................... ~......... 818-882-0424 

# Engineered Assemblies & Components Corp., Teterboro. NJ 07608 ...... 201-288-4477; 
800-447-5639 

§EXFO E.O. Engineering, Quebec City, Quebec, CANADA GIN 3Y2 ...... 418-683-0211 
HEI, Inc_ Hybrid Electronics Div., Victoria, MN 55386 ........ . ........... 612-443-2500 
HEI, Inc., OptoelectroniCS Div., Victoria. MN 55386 . . .. . . . . . . . . . .. . . . . . . .. 612-443-2500 
Hewlett-Packard Co., Cupertino, CA 95014 ..... .............. . 800-752-0900 

§ Isacom Inc., Campbell, CA 95008 ............................ 408-370-2212 
§Marktech International Corp., Latham, NY 12110 ........................ 518-786-8591 
§Micro Switch, A Honeywell Div., Freep~ IL 61032 ...................... 815'235-6600 
§ Omran ElectroniCS, Inc., Control Components Division, Schaumburg, IL 60173 

.. . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. .............. 708-843-7900 
Opto Diode Corp., Newbury Park, CA 91320 ................. 805-499-0335 

§ Opla Technology, Inc_ Wheeling, IL 60090 .............................. 708-537-4277 
§SC Technology, Inc., Livermore, CA 94550 .............................. 415-373-9230 

Silanex Inc., Plattsburgh, NY 12901 ..................................... 518-561-3160 
Texas Optoelectronics, Inc_ Garland, TX 75042 ..................... 214-487-0085 

t UCE, Inc., Norwalk, CT 06854 .... .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 203-638-7509 

Switches, Paddle Handle-5100 
§ Arcolectric Corp., Canoga Park, CA 91304,818-700-1933 ••••••••• 801141,1648 
tCapitol Switch Inc., Bethel, CT06801, 203-744-3300 ................... Bol656 

§t Digitran Division, Xcel Corporation, Ontario, CA 91761, 714-391-4321 ..• Bol680 
§ Direct Sound Corporation, New York, NY 10011, 212-691-9060 .•••••••• 801681 
§ ITW Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040 • • • •• Bo1717 
§ Lamb Industries, Inc., Portland, OR 97225, 503-297-8878;800-824-9374 

................ , ................................. _._ ........ 801728-1729 
§ McGill Manufacturing Co., Inc., Valparaiso, IN 46383, 219-466-2200 ••••• B01734 
§ Micro Switch, A Honeywell Div., Freeport,lL 61032, 815-236-6600 •• BoI742-1743 
§ MORSI ASC, Wakefield, MA 01880-4444, 617-246-1007 ................ Bo1745 
§ NKK Switches of America, Inc., Scottsdale, AZ 85260, 602-991-()942 

................... ................................ B0 1746-1747,1749,1752 
§ Power Dynamics Inc., West Orange, NJ 07052, 201-736-5722 ••••••••••• Bo1784 

Rundel Products, Allied Controls InCQrJ>Orated, Waterbury, CT 06705, 
203-757-4200 .................... : .................. _ ....... BoI768-1769 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 
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Airpax-Cambrid~e Division, A North American Philips Co., Cambridge, MD 21613 ~I 
301-228-4000 

t Alpha Products, Inc., Wesl'ak., Villa~e. GA 91362 818-889-9304 
§ AlfOW Hart Components, Coope! Industries, Ctlallolte~'Nille, VA 2.2906-9050 

804··8l4-b i lit) 
Auga! Inc., AnicOOra.I\M 02703 . 617-22"'-~202 

§Augat AlcOSWltch, Augat Inc., N. t,ndover, MA 01845 508-6HS-I1:=J71 
§ C & K Components, h 1(:_, Newton, MA 02158-1082 .. ti 1 "/-964-6400 
§ Carlingswitch, Inc., Plainvtlle, CT 06062-1156 203-793--·9281 
§ Cole Hersee Co., Boston, MA 02127-2467 . 617-268-2100 
§ Communication Df)Viecs, Inc., Scarborough, Ont, CAN M1 E3R6 . 416-282-4163 

Computron Display Systems, Xce! Corporation, Elk Grove Village, Il 60007 
~Y/JB-952-B800 

tControl Products. Inc .. E. Hanover. NJ 07936 20'1-887-9,;00 
§ Oreefs SWitch, Inc., Waukegan. IL 60087 . 708-662-766"':800-323-9605 
§ Eagle Electric Mfg. Co_ Inc., l.ong Island City, NY 11101 . "118-937-8000 

§t Eaton Corp.lCutler-Hafrllner Prods, Aerospace & Comrn8rcial f.Xlntro1s Div., iVI1Iwaul.:ec. 
WI 532 t 6 414-449-7487 

EnTech Corporation, Simsbury, CT 06070 203-650,-·2140;203-651··9557 
§ ICO-RALL Y Corporalion, Palo Alto. CA 94303 . 4 i 5-856-9900 
t Line Electric Products, Hartford, CT 0614"J 203-659-3573;-1-800-331-1137 

§t Machine Components Corp., Plainview. NY "11803 516-694-7222 
Manufacturers Components, Inc., HiaJeal1, FL 330"i 6 305-556--4481 ;800,367'-0377 

§ Marquardt Switches Inc.,- Cazenovia, NY 13035 . 3 15-655-8060 
§ MG Electronics, Hauppauge, NY 11788 .. 516-682 .. 3400 
§Pass & Seymour/Legrand, Pass & Seymourllnc., Syracuse, {\IV 1;::.1221 

315-468-6211 
§SeacDr,lnG., Westwood, NJ 07675 ... 201-666-5600 
t Secma, Inc., Secme, Irvine, CA 92714 714-261-0610 

Senior Inds., Inc., Wood Dale, Il60191 312-350-1600 
SMK Electronics Corporation, USA, Pfacentia CA 92670 . 714-996-0960 

§ Sp~mco Switches, St. Clair Shores, MI 48080 . 800-482-2828 
§ Switchcraft, Inc., ~. RaYtheon Company, Chicago. !l 60630 312-792-2700 
& SwBches Unlimited. Inc., Woodside. {\1'\,,' '1'1377 . 'l1 0-478 ·5000;HOO-22·~ -04a7 

Switches, Peripheral-51iJQ 
t 1,c\'vanced :-fiy:s1ems Con~epts, ~nc., J\Jt':.!r.I~nri, r(';A 910D1, 818··191-0913:-':'. D~'I-!44 

,t,me:ric21i1 C·r.ntrOl~ 1f~cl"mo~()jgVJ jnc., WI?~1 Dll,.mrJee, It ~m ~'~8~210!J, 70B-4:!.l:i~~79(" 

§ T-Sar Oats Switch Carp., SheHorn, CT 06484, 203-~26-,nOl ... ......•.• 8-'0768 
Aztec Industries, Inc., Mesa, AZ 85210 .. .. .. 602-833-3131:800-729-3132 

§Dataprabe, Englewood, NJ 07631. . .... 201-569-64f34-
§ Electro Standards Lab., Inc., Data Communications Produt.is DiV., Crans~on, RI 02921 

401-943-1'164 
t:1.MA Electronic Inc., Fremont, CA 94538 
E.MS, Div. of Sandberg Industries, Tustin, CA 92680 

# Glasga! Communications., inc., Northvafe, N.J 07647 . 
MarLee Switch Co., Upiand, CA 91786 . 

tTerminal Dala Corp., Rocleville, MD 20855 
§ Via West Interlace, Inc., Tucson, AZ 85705 . 

Switches, Photoeiectric-3700 

4.15"656-3400 
7'14-66£'-9473 
201-7r,S-SOG2 
714 -982-8988 
,'01-921-8282 

602-623-5710;1-800-260-57·1 B 

§ EO & G Vaclee, SI. louis, MO 63132, 314 .. 423-4rJUO ........... _.. .. . ... S01319 
§ IDEC Corporation, Sunnyvale, CA 94089-2211, 408-747-0550 .... _ .•. _.. l~."l709 

§ Micro Switch, A Honeywell Div., Freeport, it 61032, 815-235-6000 .. B~J132(l-13'21 
§ Opiek Techn()~ogy ~nc., CafltOiaJlrJ, TX 75VCG, :!i4-323~22CO .. i2.~-l23:Jl 

§AUen- Bradtey Co., Div. of Industria! Corctr.oJ Grp., Milwaukee, W! 5320"1 
~ 14-382-2000 

8AIl.ecrl Cor~., ~;omel"Vjl!e. i\iJ 08876 9Q8-'!'"U7"·S48Ll 
§ Aromat Cmp., Ma'(sdshitEl Electrical Works Ud., NevJ Pruvidence, N.J 0791'4 

90B-4tJ4.-3550 

§ Banner Engineering Corp., fvlinneapo1is, MN 5544·1 
BURGESS-SAIA, Inc, buHalo 6mv6, IL 600S9 

G 12··544-3164 
708-215-9600 

§ Efec.1or, Inc., EX;'on, PA 19341 2 ~5-52~-2000;8(JG-44 1-3246 
§ (:'l£:1t."';tromatic ContrD~s Corp., Hoffman ESis.tes, ~:_ SO'! 9::'-201 0 . 70B-882-57~';? 

§ Furnas Elec .. Balavia, Il 60510 708-879-6000 
§ Grasslin Contlofs Corp.:Grasslin Gmbh &. Co., I'<'G., f-iamsey, NJ 07446 

201-825-9696 
HEI, Inc., Hybrid Electronics Div., Vicloria, MN 55386 612-443-2500 
HEI, Inc., OptoelectroniCS Diy., Victoria, MN 55386 612-443-2500 

§ Isacom Inc., Campbell, CA 95008 . 408-3"70-2212 
§McGiII Manufacturing Co., Inc., Valparaiso, IN 46383 219-465-2200 
§Ommn Eiectronics, Inc., F A Systems Div., Schaumburg, IL 60173. 708·843·7900 

Oplo Diode Corp., Newbury Pari<, CII 91320 805-499-0335 
Oplo Technology, Inc., Wheeling, IL 60090 708-537-4277 

§ Redington Counters, Windsor, CT 06095 . . . 203-688 .. 6205 
Scanning Devices, Inc., Waltham, MA 02154 . 617-891-8991 
Silonex Inc., PlattSburgh, NY 12901 518-561-3160 

t Square D Co., Palatine, IL 60067 . . 708-397-2600 
Square D. Company, Control Products, Knightdale, NC 27545 . . . 919 .. 266-3671 

§Switches Unlimited, Inc., Woodside, NY 11377 718-478-5000;800-221-0487 

Switches, Port Sharing-5100 
t Advanced Systems Cl)ncepls, Inc., Altadena, CA 91001, 818-7S1-0983 .. Do1144 

Capitol Switch Inc., Bethel, CT 06801,203-744-3300 ......•..........•. ao1656 
§ L-Com Inc., N. Andover, MA 01845, 508-682-6936 _.................... Co1424 
§ T-Bar Data Switch Co'p., Shellon, CT 06484, 203-92fi-1B01 •..... . ..•... Bo1786 
§Annulus Technical Industries, Inc., Ancasler, Onlario, CAN L9G 4G4 ... 4'16-648-8100 
§ Dataprobe, Englewood, NJ 07631 ........................... 201-569-6464 
§ Electro Standards Lab., Inc., Data Communications Products Div., Cranston, RI 02921 

............................ 401-94.3-1164 
#Glasgal Communications, Inc., Northvale, NJ 07647 20'1-768-8082 

Infonnation Transfer Inc., Bloomfield, NY 14469 .. 716-657-7074 
§ T elebyte Technology, Inc., Greenlawn, NY 11740 .. 516-423-3232;800-835-3298 
§ Terminal Data Corp., Rockville, MD 20855 .............. 301-921-8282 
§Via West Intartace, Inc., Tucsor; AZ 85705 ............. 602-623-57-16;1-800-266-5716 

SWitches, PlOwer-51 00 

Switches, Power-5100 
§ Altach Co'p., Somerville. NJ 08876, 901l"707~q434 •.. ...... Bo,!';II3 
AlTco~ectric Corp., Ganug,w Par!~. CPO 91304, ~H8-7(10···m3~3 .... n'l"i1!J.1 
Aromat Corp". ~'II'Jatsu8hi~a Elecb·;ot;idl Wo1)i"k',~ tid .. , Mor,'1.l!,f :r.l;-()"4"d'A&l(;~~, ~;:'i'!;Jt"J, 

rm8-4f.""'<.5c51~ . ff;<l ~fit~~ 
I':.UJnOESS.,S.IlJP., inc., tJutr~to Grr(w.c:, Il60Ut1tl!, /Oil·,;·:·;~-:~}CO(~ 1-"'<'_1:,1:~ 

C ,3. K Component~, ~n(;., Claytc'ri, ~~C 21":5.20, ~1S-Sf:"?:-:·~1:1-( . r!-.·.10£·5 
§ Cherry Eiectrica~ Pmducts, Cherry C(J~pora1inn" Wa'!k~~~!1"!, ~;_ (-;I:"~~},~~i', 

"108-662-92:0D .......•.....••.. _ .•. • :r;,;.-Kil~4 

§ C.p _ CI~ue Corp., Cllicaoyo, ii.. f}()645, ~~12-~:G2--l'70n r~::- "I.~:<lry,· '~t;.;;-'t1 

l' CQ~e ir,sti"Um.a~lIt ;:\-.rp., ~).a •• tH ,A&tOl, Gf.l 92?U"'i, 7 ... ..;l '!·~f:~<~·'lO~j It,,'t':Jf~{~ 

CRL Component.s, Iinc., lAoxbo~'o Group, h~rt OodW~, U\ 5050"i, f;,-jGi~5'?:?·, ~3{~O 

•• " . , _ .••••• , . .••. [-j:W';GC~> ~r;:/iI';;11;:'/;;~ 

(:TS CorlP.,Elr::ctn~r;omp"";W~elTlt:::; i:>l.F:,,,in?'5~' ~mlt {i=:;:xmcr.-l;f ~::jt,j:'.r:t :':5.[v.; r-::!~.!~I~:in" 

46!j14, 219-295-3~)·i'~ ... " .. _ .. _ ;1573 
§t CW Hmius·l.rles, Southhampton, Pt. 18966",. ?1!;;<~5b-11i~J(; .... !f~'~~:n·t)-1::;·.n;J 

~j Direct Sound Corporatiolr.:, Ne'Ji 'fj",)!I"i{, NY 10\Yj"l, '2·t.:.·tl:'H-,£~;lE~J . !~~"'·':;;'i·l)"l 

t Dow··Key Microwave COI'poration, Ventura, CA 93003, '!*OS-{'j~jCi-iJ:2i3H d"1~wt? 

§Durakool, inc., Americ~rl Electronic r;omporufmt~, F.]~hQm1, It.]' 4ifl'14, :'::19·';~c.:1··ri·1fi 

§ EfJaO Swit~:;h C'Jrt-J., MiI10f"d, CT OB4GU, :W~-~;'7-t,~::· .... ,;, :::,·,-.Jt)"'~¥~ 

§1" Electro-Mech Compol1ents, in(; .. , South El Monte, CJ..1 :!J1733··56flg, S··lf; .. 4£.\}-'!"-1i:l,j 
.......... .. l:'.·'·h~;nl 

~ Electronic Compoilllilrils Grol!lm::, !:.it~)il! i .. ~du~t·j'·$, ~m;., liJ:!JrI..::.:JP(liJ.';i., iAr'.J t.:/,t, ... 1.::,", 

6·j:l·375~963!J;SOO~6?'I~S71!~ ...... . .... , ... , ..... , . t2;~·.;GIN~·1t~~~O,,~,fiWl 

§t Electros'Witch, Unit 01 Electro Switch Gc,rr'., Wr>ymr.Mi.h, NW. t»2~Je:c., G '-1 .. ·j::-l~i,-52Il.ill.( 
. . •• . •. .. .• •• .••• •••• .... • • ... .••••.• •.. ~~"·-!.39Ll. 

Globtek, inc., N. Bergen, NJ 07047, 2!J'-i-~~6·J-02 .... f) .......• .. C">·~:i~·Hi 

Hamlin 'nc., lake Mills, W6 53551, 414-Mo-3000 ..... .... :"~')1l~il0 

§t Heinemann Electric Go .. , Lawre:n~ev~UeJ I\~J 08!b4~-iJHUOJ 60!1· )1~:>2 .. .(i!Bn!~ . t-;·~·i~-IH~. 

Hermetic Switch, Chick .. :m[1.tl, OK 7::JOiH, ~';05-2:2/~-I;llI.li4!.: 1.:':'-' .'","13;]: 
illinois lock Co., The ECistem Cl)., 'lltihe~lHii1ry, U ... 6i»!JDiJ .. Yti,fj~5J'~'""~;:;tJ<f:1 

8 U1'7~~l~ ~~·d'}:"".h·~'.0~ i""!"" ");"",,:,~ ·~ij;i'i;~~!f·,"!-g87e:.'fj1)tHj:::~N~,,~:·~·:t(; 

. ........... . ...................... , .. "... fl-1Y?B-·j729 
UR Electronic;.;, l~:'c., {~aia~1I0i"":,,;b-i\Jl?~, OOrtJ 2Q879, 301-92146{)($ "." 0..... ~"'1a2:S 
Marway Prods. Inc., Sanl~ ilna, ,;,,,- 92103, 714-973-1800 ............ _. _ IJoZ'1~ 

§ NloCa~11 Marnnfa~tUl&n!£! Co., ~nc." V",,~:p,amiso, IN 463f.!~, 2. ~~·'1'3S·2.~.JW 

Mechanical Pl"oduc~$ ~nc., J~C~aon, Mi 49204, 5i'1-7~:::'"~r:t'£l'j . 
§ Micro Switdll, j:~ Honcyw~iI YJhf., Fre..-,port, U .. 610:32., e·!!::i·2,)S··Fil;r .. :u 

§ MOR:;! AS!;, W2t~{(::;He!d, (\)U;~ :"\-::3m~-t! . .tJ44. 617~24G,·10a7 .... "........... ;,;~'·'·ri<?rf~ 

§ ~;Jt\K S-wl.td~es Q)ff ft\~,u·:r~(;a, !~:jc., ScoUadale, AZ 85260, 602--9S1·4)S42 
"_ ... , " ., ... ,.. ..... 6 0 1746,1700-1752 

§1' Ohmi'e Man"f.c!u"n!); Skol;iE', It. ~OO7li, 701HS'T5-2000 •.. . ,1',011164 
t OS!D C •. :mt1'~is, Chesh1n:~, 203~272~~794 , . i:~"'r?S1 

Pflwe~·I".)Vfi8Pilllics 'nc", West Omnge, i\I~S 1fb"l!1S2, 2G1~73:£.-{~72·? 

:'-;"',·17J ;<. 

t Tech Labor3lioriea ~m~". Pal!s;3]de~ PIt., \~, .. , "J-Tt~:i?J, ~?~}1··~;,~·:;, ... ·:~~:'..'~~ ,>:: :IN~~ 

§ Allen- Br3dley Co., Oiv. or lndusiris.1 C;)ntroi Or-p .. Mjh;'i;'lUI~:08, W! 53201 

414-382·2000 
§Alps Electric (USA), Inc., San Jose, CA 95134 . 403·432-6000 
§ Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9060 

804-974-5100 
§t ASM Corporation, Smilhtield, NC 27577 . 

§ huga1 Alcow/itGh. t\uga.t 1rjc., N. Andover, MA, 01845 ............ . 
919-934-3104 
508-685-4371 
215-968-427 '1 
617-964-6400 
203-793-9281 
2'19-293-7511 
50:)-643-4899 

t Aydin 'vector Div., Aydln Corp., Newtown, PA 18940-0328 ........ . 
§C & I( Components, Il1c, Newton, MA 02158-1082.. . " ............ . 
§ Carlingswitch, Inc., Plainville, CT 060(,2-1156 
§ CTS Corporation, tJkflarl, IN 4H~)'14 . 
§ CUI Stack Inc., Beaverton, OR 97005 

Delta PmduGI~ Cuq..lOi"diiun, rr2(.)un~, Gt'\ :;4G38 ·~·!!:··77CH)fiSO 

§ Dreels Switch, Inc., WalJl<egan, IL 60087 . 708·662-'1667:800<,23-9605 
§t Eaton Corp./CuUer-Hammer Prods, AeroGpace e. COI"mnerC!:3i Con~rol~ Div, Mih.~JP\u:':ee, 

Wi 53216 4·i4··Ll49·j'487 
# Engineered Assemhlies & Components Corp., Teterboro, NJ 07608. .. 201-2B8-44Tl; 

t EnTech Corpora1ion, Simsbury, CT 00010 
§ Entech Syslems, Inc., Simsbury, CT 06070 

Ferra? Corporation, Parsippany, !\IJ 07064 . 
§ Flll'nas Elec., Batavia, IL 6051 0 .. 
§ Grayhill Inc., La Grange, IL 60525 ..... . 
§ Gunther, W., GmbH, D 8500 Nurnberg 82, GERMANY 
§ m Schadow, Eden Prairie, MN 55344 
t Jennings, San Jose, CA 95122-2696 ..... , ... 

Lucas Ledex Inc., Vandalia, OH 45377-0427 .. 
§t Machine Components Corp., Plainview, NY 11803 

Manufacturers Components, Inc., Hialeah, FL 33016 
§ Marquardt Swijches Inc., Cazenovia, NY 13035 _ .... 

BOO- 44,' ·5fi~19 
2113-65~~-;l7 4(J;2(J:.1-o51- tJ S57 

20~3··6S 1-DStJ I' 
20i ·-4Z·8-f.>~ 00;DOQ. ·(,26··90Gl 

708-37:1-6000 
;'08-3S4-1040 

(0)9)" i65i52i (rr 65520 
6'1 ?'-9~'4-'~400 
408·2::;2 -.11 O~~5 
51 :1-898-3621 
51o-601! ·/222 

301.)-556"4481 ;80Cr3C7 -031'7 
315-655-8050 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Switches, Power-5100 (Cont'd) 
J. R. Merritt Controls, Inc., Norwalk, CT 06854 ............ 203-855-9100;800-333-5762 

§ MG Electronics. Hauppauge. NY 11788 ................................. 516-582-3400 
Noble U.SA, Inc, Rolling Meadows. IL 60008 ........................ .-.. 708-364-6038 

§t OakGrigsby Inc., Sugar Grove, IL 60554 .... .., ....................... : 708-556-4200 
§ Omron Electronics, Inc, Control Components Division, Schaumburg. IL 60173 

.......................... , ............................................. 706-843-7900 
Otto Controls, Otto Engineering, Carpentersville. IL 60110 .. .. .. .. .. .. ... 706-426-7171 

§t Pass & Seymour/Legrand. Pass'& Seymour/Inc, Syracuse. NY 13221 ................ . 
315-466-6211 

§ Payne Engineering. Scott Depo~ WV 25560 ............................. 304-757-7353 
tRadio Switch Corp .• Marlboro, NJ 07746 ................................ 908-462-6100 
§ Relay SpeciaHies, Oakland. NJ 07436 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 201-337-1000 
tALC Electronics. Inc.. Mt Kisco. NY 10549 .............................. 914-241-1334 

Schaffner EMC. Inc. Instr.-Div .• Union. NJ 07083 .......... 908-851-0644;800-367-5566 
Shokai Far East Ltd .• Peekskill, NY 10566 ............................... 914-736-3500 
SMK Electronics Corporation, US.A., Placentia, CA 92670 ............... 714-996-0960 
Sorenson Lighted Controls, Hartford. CT 06114 ....... 203-527-3092;1-800-243-0240 

§ Spemco Switches, SI. Clair Shores, MI 46080 ........................... 800-482-2828 
t Square D Co .• Palatine. IL 60067 ..... .. . .. ... . . ..... .. . .. .. .. .. .. . .. .. .... 708-397-2600 
§ Struthers-Dunn. Inc. and Hi-G Co, Inc .• Pitman. NJ 08071-0901 ......... 609-589-7500 

Teledyne Kinetics, Diy. of Teledyne. Inc .• Solana Beach. CA 92075 ...... 619-755-1181 
§ USD Products. Div. of Bussmann, Chicago, IL 60656 ................. 708-867-4600 

Weber U.S., Inc, Weber AG. Malvern, PA 19355 ................. 215-651-0770 

Switches, Pressure-5100 
Omega Engineering, Stamford, CT 06907,800-826-6342 .•..•.•..••.••• B·1760 

t Pres-Air-Trot Corp.; Mamaroneck, NY 10543, 914-698-2026;800-431-2625 (outside 
NY) ............................................................ : B·1766 

t Signal Systems International, Lavalette, NJ 08735, 201-793-4668 •.••..•. Bo1779 
§Autornatic Switch Co, Florham Park, NJ 07932 ....................... 1-201-966-2000 

Aztec Industries. Inc., Mesa,AZ 85210.......... 602-833-3131;800-729-3132 
§t Barksdale Controls Diy .• Irna Industries Inc .• Los Angeles, CA 90058 . 213-589-6181 

Cambridge Aerollo. Inc .• Shirley. MA 01464.. . ................ 508-45-2346 
§Crouzet Corporation, Carrolllon. TX 75006-2503 ....... 214-250-1647;1-800-527-5311 

Custom Control Sensors. Inc .• Chatsworth. CA 91313-2516 ........ 818-341-4610 
tEdcliffe Div, BEl Electronics Co, Sylmar. CA 91342 ........ 818-362-7.151 
t Electro National Corp, Canton. MS 39046 ..... 601-859-5511 

Herga Inc. Herga Electric Limited. West Chester. PA 19380 .,.. 215-430-1970 
§ IC Sensors, Inc. Milpnas, CA 95035 . . . .. . . . . . . . ... . . . 408-432-1800 
t Interface Products. Inc .• Oceanside. CA 92056 619-945-0230 
§ Leybold Inficon Inc., E. Syracuse. NY 13057"....... 315-434-1100 

Micro Pneumatic Logic. inc, Fort Lauderdale, FL 33309-1786 305-973-6166 
Micro Switch. A Honeywell Div .• Freeport. IL 61032 815-235-6600 

§ Norgren, Littleton, CO B0120-1/i63 ........... 303-794-2611 
Precise Sensors. Inc, Monrovia, CA 91016 818-358-4578 

tPressure Controls. Inc .• Belleville, NJ 07109.. 201-751-5002 
§ Reliance Electric Co .• Marketing Info Center. Cleveland, OH 44117 .. ' 800-245-4501 
§ SOR. Inc, Lenexa, KS 66215 913-888-2630 
t Square D Co .• Palatine. I.L 60067 . . . . . . . . . . . . . . . . . . . . . . 708-397-2600 

Square D. Company, Control Products. Knightdale. NC 27545 919-266-3671 
§Tapeswitch Corp. of America, Farmingdale. NY 11735 ..... 516-694-6312 
§United Electric Controls. Watertown. MA 02272-9143 .' 617-926-1000 

Switches, Program-SiOa 
American Control Technology, Inc., West Dundee, IL 60118-2100, 708-426-6780 

................................................................. B.I645 
Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

708-662-9200 .................................................... B.1664 
Crosspoint, Div. of Info-Lite Corp., Faloview, NJ 07022, 201-941-4455 .,. B.1673 
CTS Corp.,Electrocomponents business unit (Formerly Elkhart Div.), Elkhart, IN 

46514,219-295-3575 ............................................. B.1676 
§t Digitran Division, Xcel Corporation, Onla'io, CA 91761,714-391-4321 .•. So1680 

§ Interswitch, Wm. J. Purdy Co., Burlingame, CA 94010, 415-347-8217 ...• B.1817 
§ IVO Industries. Inc .• Eatontown, NJ 07724, 908,542-5151:800-932-0489 

.......... ......... .......... ...... ... .••... .•.•.. . .•.. .•.•. Bo1722-1723 
§ Jolo Industries, Inc., Garden Grove, CA 92643, 714-554~6840 .••.•. Co1408-1409 
t Lorch Eleclronlcs:Div. of Vernitron Corp., St. Petersburg, Fl33710, 813-347-2181 

................................................................. Ao 1751 
MORS/ ASC, Wakefield, MA 01880-4444, 617-246-1007 ••• ,............ B.1745 

§ NKK Switches of America, Inc., Scottsdale, AZ 85260, 602-991-0942 
.................................. ....•....•.••...•.•....•.•. 8 0 1-746,1752 

OakGrigsby Inc., Sugar Grove, IL 60554,708-556-4200................. S.1755 
§ Power Dynamics Inc., West Orange, NJ 07052, 201-736-5722 . .•.•.••... B.1764 

Shallco, Inc., Smithfield, NC 27577, 919-934-3135:1-800-876-3135 .• Bo1772,1777 
tTech Laboratories Inc., Palisades Pk., NJ 07650, 201-944-2221 •••.•.•.• B.1789 

Airflyte Elctrns. Co .• Bayonne. NJ 07002 . . . . . . . . . . . . . . . . 201-436-2230 
§ Alps Electric (USA). Inc, San Jose. CA 95134 . . . . . . . . . . . . . . . . . . . . 408-432-6000 
§ Altech Corp .• Somerville. NJ 08876 ............ ............... 908-707-8484 
§ Amerace Corporation, Hackettstown, NJ 07640 . . . . . . . . .. . . . . . 201-852-1122 
§ American Control Products, Div. cif Precision Timer Co., Inc., Westbrook, Cl" 06498 

. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203-399-6253 
§t American Research & Engineering. Elgin, IL 60123............. 706-888-7245 

Augat Inc.. Attleboro. MA 02703 ................................. 617-222-2202 
§ Augat Aleoswitch. Augat Inc, N. Andover, MA 01645 ......... 508-685-4371 
§ Automatic Timing & Controls Co .• King of Prussia, PA 16406 ............. 215-337-5500; 

600-441-8245 
CDS - Colorado Data Sys.. Englewood, CO 80110 ....... 303-762-1640;8OD-CD5-ATEI 

t Cole Instrument Corp,. Santa Ana, CA 92704 .. .. .. .. .. . .. .. .. .. .. .. . .... 714-556-3100 
Colorado Data Systems, Inc .• Englewood. CO 80110 .... 303-762-1640; 800-TEK-4VXI 
Computron Display Systems. Xcel Corporation, Elk Grove Village, IL 60007 

......... " .. .. . . . .. .. .. .. .. .. .. . .. .. .. . .. .. .. .. .. . .. .. .. . 708-952-8800 
§ Cramer Co .• Old Saybrook, CT 06475 ................................... 800-247-6784 
§Crouzet Corporation. Carrollton, TX 75006-2503 ....... 214-250-1647;1-800-527-5311 

§tCTS Corporation, Elkhart. IN 46514..... .. ........................ 219-293-7511 
§ Dreefs Switch. Inc, Waukegan, IL 60087 ................. 708-662-7667;800-323-9605 

PRODUCT INDEX & DIRECTORY 

§ Eaton Corp.lCutler-Hammer Prods. Aerospace & Commercial Controls Div., Milwaukee, 
WI 53216 .. " .......................... " ..... " ....... " ............ 4.14-449-7487 

§t EECO Incorporated, Santa Ana, CA 92702-0659 ........................ 714-835-6000 
§ Gunther, w., GmbH, D 8500 Nurnberg 82, GERMANY .... , .... (0)911/65521 or 65520 

Hewlett-Packard Co .• Cupertino, CA 95014 .............................. 800-752-0900 
Inter-Mar1<~ Glenview, IL 60025 ... " ............. ".................... 708-729-5330 
JAE Electronics Inc, Irvine, CA 92718, .. , ......................... ".... 714-753-2600 

t Lucas Ledex Inc.. Vandalia, OH 45377-0427 . 513-898-3621 
§MEC A/S. Sallerup. DENMARK DK-2750 ............................ 011-4542973366 

Micro Switch, A Honeywell Di\l .• Freepo~ IL 61032 . . . . . . . . . . . . . . . . . . . . . . 815-235-6600 
Olektron Corp .• Signal Technology Corp., Webster, MA 01570 ...... ,.... 508-943-7440 

t Precision Mechanisms, Westbury, NY 11590 .......... , ............ , . . .. 516-ED3-5955 
§ Relay Specialties, Oakland. NJ 07436 ................................... 201-337-1000 
§ Siemens Components. Inc., Special Products Div .• Iselin, NJ 08830 . . . . .. 201-321-3400 

SMK Electronics Corporation, U.SA, Placentia, CA 92670 .. . . . . . . . . . . . .. 714-996-0960 
Slandard Grigsby Inc .• W. Gunther GMBH, D 8500 Nurnberg 82. WEST GERMANY 

........... ...... ........ ...... ......... ............. 0911-65521 
Techniques. Inc., Englewood. NJ 07631 ... , ........ . 

§ Tenor Company, New Berlin. WI 53151 .......... , .... . 

Switches, Programmable-5100 

201-569-5900 
... 414-782-3800 

ADC Telecommunications, Inc., Minneapolis, MN 55435, 612-835-6800 
.................................. .'................... •••••• C01157-1158 

American Control Technology, Inc., West Dundee, IL 60118-2100, 708-426-6780 
................................................................. Bol645 

§ AMP, Harrisburg, PA 17105, 717-564-0100;800-522-6752 •.•.•.•.•. Bo1646-1647 
§ Aries ElectroniCS, Frenchtown, NJ 08825, 908-996-6841 ..• Bol649, C'1281-1282 

CrosspOint, Div. of Info-Lile Corp., Fairview, NJ 07022, 201-941-4455 .•. B0 1673 
WECO Electrical Connectors, Inc., Mooers, NY 12958, 518-298-4810 •.•• C'I568 
Aerospace Optics. Inc., Fort Worth. TX 76112 ..... 817-451-1141 
CYTEC Corp .• Penfield. NY 14526 ....................... 716-381-4740;800-346-3117 

§ Grasslin Controls Corp.:Grasslin Gmbh & Co .. K.G .• Ramsey. NJ 07446 ............... . 

t Interface Products, Inc., Oceanside, CA 92056 
IVO Industries. Inc .. Eatontown. NJ 07724 ......... . 
Maxmar Controls Inc .• Pleasantville. NY 10570 
Precision FiRers. Hhaca, NY 14850 ............ . 
SACO Controls Inc., Montreal.Qc .• CANADA H4S 1 V9 
Trilithic, Inc .• Indianapolis. IN 46236 ,.... . ............. . 

Switches, Proximity-5100 

201-825-9696 
619-945-0230 

908-542-5151 ;800-932-0489 
..... 914-747-3540 

............. 607-277-3550 
514-745-0310 
800-344-2412 

§ BURGESS-SAIA, Inc., Suffalo Grove, IL 60089, 708-215-9600 •.•.•.•.... Bo1652 
§ C.P. Clare Corp., Chicago, IL 60645, 312-262-7700 •.••.•••.•• ••.•.. ••.• Bo1430 

Douglas Randall, Pawcatuck, CT 06379, 203-599-2075 ...•••••. . . . • . . .. B"461 
§t George Risk Industries, Inc., Kimball, HE 69145, 308-235-4645 •••...•.. B01809 

Hermetic SWitch, Chickasha, OK 73018, 405-224-4046 ...•.•.•....••.•. Bo1708 
§ IVO Industries, Inc., Eatontown, NJ 07724, 908-542-5151;800-932-0489 

......................... , •.•.•.•..•.... ,....... ......... ... Bo1722-1723 
t Signal Systems International, Lavalette, NJ 08735, 201-793-4668........ B01779 

Stande. Electronics, Stande. International, Cincinnati, OH 45209, 513-871-3777 
•.•.•. , ..•.•.••.•.•......••...•.••••..••.... , . . . • . . . . • • • . • .• BoI782-1783 

Transducers & Systems, A Prime Technology Company, N. Branford, CT 06471, 
203-481-5721 ...•.•.. , .•.•.•.••.•....•.....•..•...• ,............. S'1947 

t Aeroflex laboratories Inc .• ARX. Inc .• Plainview. NY 11803 516-694-6700 
§ Allen- Bradley Co .• Div. of Industrial Control Grp, Milwaukee, WI 53201 

414-382-2000 
§ Augat Alcoswitch, Augat Inc .. N. Andover. MA 01645 ......... 508-685-4371 
§ C & K Components. Inc .. Newton. MA 02158-1082 . 617-964-6400 
t Computer Components. Inc, Pelham. NY 10803 914-738-1611 
§ Durakoo~ Inc .• American Electronic Components, Elkhart. IN 46514 219-264-1116 
§ Eaton Corp.lCutler-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 

WI 53216 ... 414-449-7487 
§Elector.lnc .• Exton. PA 19341 ........ 215-524-2000;800-441-8246 
§ Electromatic Controls Corp .• Hoffman Estates. IL 60195-2010 ..... 708-882-5757 
t Electro National Corp .• Canton. MS 39046 601-859-5511 
§ Electronic Counters & Controls. Inc .• LFE Corp .• Libertyville. Il 60048 ..... 708-362-8910; 

800-422-3224 
Filth Dimension, Inc.. Trenton. NJ 08638 .... . .................. 609-393-8350 

§ FSI/ForK Standards, Inc .• Lombard. IL 60148-2097 . 708-932-9380;800-468-6009 
§Furnas Elee .• Batavia,IL 60510 708-879-6000 
t Giannini Institute. Indio. CA 92201 619-347-2833 
§ Gordon Products. Brookfield. CT 06804 . 203-775-4501 
§ Go Switch. Louisville. KY 40233 .... . . . . . . . . . . . .. 502-969-2386 
§ Gunther, w.. GmbH, 0 8500 Nurnberg 82, GERMANY (0)911/65521 or 65520 
§ Hamlin Inc., Lake Mills, WI 53551 414-648-3000 

INRESCO. Inc .• Manasquan. NJ 08736 . . . . . . . . . . .. 908-223-6330 
KAYCEE INDUSTRIES LTD, Bombay-3B, INDIA .... 2615567-68;2613521-22-23 
Kessler-Ellis Prods .• Atlantic Highlands. NJ 07716 ... 201-291-0500;800-631-2165 

§ Micro Switch. A Honeywell Div .. Freepo~ IL 61032.. 815-235-6600 
§ Namco Controls. An Acme-Cleveland Co .• Mentor. OH 44060 216-946-9900 
§ Norgren, Littleton. CO 80120-1663................ 303-794-2611 
§ Omron Electronics. Inc .• F A Systems Div .• Schaumburg. IL 60173 . 708-643-7900 
§ Redington Counters, Windsor, CT 06095 . . . . . . . .. ................... 203-688-6205 
§ Scientific Technologies Inc .• Opijcal Sensor Div .• Hayward, CA 94544 415-471-9717 

Sensor Corp., Scottdale. PA 15683 ........................... 412-887-4080 
Sentech.lnc .• Chenenham, PA 19012 ....... 215-683-0422 

§ Spectron Glass & Electronics. Inc .• Hauppauge, NY 11788 ....... 516-582-5600 
§ Spemco Swrtches. st Clair Shores. MI 48080 ................ 800-482-2828 
t Square D Co .• Palatine. IL 60067 ...................................... 708-397-2600 

Square D. Company. Control Products, Knightdale. NC 27545 .. 919-266-3671 
§Switches Unlimited, Inc .• Woodside. NY 11377.. 718-476-5000;800-221-0487 

Tane Alarm Products, Floral Park, NY 11001 ................... 516-328-3351 
§ TURCK Inc., Minneapolis, MN 55441-2656 . . .... 612-553-9224;1-800-328-0580; 

1-800-544-PROX 
§Veeder-Roo~ Simsbury. CT 06070-2003 .. .. .......... ..... 203-651-2700 

§-Product sold through distributors t-Product meets MIL specs <p-Rentals #-Value Added Reseller EEM 1991 
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q l'3f,WfH[!t' InslrUI1!1:::nt C!r}8nl~'al']f, Vi 8/!{'1?;'~ L"\.".'f{~ 

0C & 1{/UriHnax, mc., C &. K Components, jnc., WulJln~frOfd, CT 06(~92 
{,:;~; C-jn-'~',\i1r,\,,-;nl~' i'nds. 1 .. "\(: .. ;-'f);P Ti,::;n Crr:.' TJ;nr~IN\! ;=i/'.C 

(j! /-2GB<~'iCn 

SRnta ,t\n~.J, Cf\ 9270£1 . 714·556-3100 
;~cl2d C{Jrpmai.ion, [Ik (;J{,.f\iH \liIl3QH, It 600U"1 

1()8-9S2.-880Q 

201-887-9400 
;) ,:~T:J CU!'!.) ,;::;tH";lI0C' -'.: l~)\.11 ;,,' 1E, :::cs:r,;:..:;:;, U;lj~ (~ .:';, ;"'.~ .. (V :~:I;t .. ,<::(i. D;' •. ), E!kh.Jrt, i~! ~-6S1 t~ 

219-295-3575 
~CUI S'.ac!( i!::c., 3-88.verloll, DF{9?005 503-643-48B9 
tl C'r.::taLu>: C')IT}. Wh-,chesler, VI-\ 2?50-: 703-662-1500 
§ Omefs Swi!.cl1, tnc., W3.IJKGQan, IL 60087 , 708-662-7667;800-323-9605 

§1" ERtan Cmp . .' (;u1tcr-Harnrrt3f Prods, Aerospace & Con unmda! Controls Div., Milwaukee. 
Wi 532Hj 4,ILI-449-j'1j8/ 

§ Electric ~:'vvi;-ches, be, l os Angeles, CA 90030 . 
~~ l:-ieclJon;es f-iesea{~:h /\:-:isociates Inc., Winsted, CT 06(}98 
:J:I. Enginem'ed AssembllGs & Components Corp., Teterboro, NJ 07608 

213-660-13'j 0 
203-379-2731 

.. 201-288-4477; 
800-447·-5639 

t EnTe<::.h COnjorCl.~fOI1, Si~dsbury, CT 06070 203·-65R-2740;203-651-9557 
1" Entedl S~ls~9m~~, Inc., Simsbury, CT 06070. 203-651-9557 
§ Fntreic::c D~vJGi.?C hlsthom International. II'IL livil1g, rx 7'(,0:38 214-550-90~~5 

§ Gaynor EltK:tnc Cu., Thomaston, CT 06787 03 j t3 ?03··283··4388 
§ GC- rhorsf~,", Fiul.;kr( )rd IL 61105- 'i 209 , D1 5·-9613 ·9661 

GhielmeUi, lnc., 'lfVeS'i!ake ViUaqe, CA 91361 ., 800-228-1097 
"t Giannini !ns~itute, lnd!o, CA 92201 619-347.-2833 

13M Nameplate, Inc., Seattle, WA 98119 . 
§I (;lIardian Elec. Mfg. Co., Koike Electric, Woodstock, IL 60098 

§ Gunti,er, W., GmbH, D 8500 Nurnberg 82, GERMANY 

206-284-2200 
815-337-0050 

(0)911/65521 or 65520 
;>03-750-7441 
415- 856·YQOO 
813-572-'9010 
6 t 9-945-0230 
l08-729-b:330 
G17-b61-2244 
305-884-2924 
714··727-3001 
612 .. 934-4400 
.112-421··-1090 
213-;'34-0%9 
708-949-0505 
508-520-/0130 

t H:]vdun Switch 8, lnslrument, WatArbury, CT 06705 .. 
SICU-RAUY Corpuration, Palo Alto, CA 94303 . 
llrntrnrlic:s !ndustnes, S1. Petersburg, FL 33716 .. 
i interface Products. tne., Oceanside, CA 92056 
§ Inter, Mnrket, (31t2Jl1vicw, !L 6002!::i . 

!nterna1ionnl Microelectronics, Arlington, TX 76003 . 
intCl naiional Resource SVGs., MiamI, FL 33166 
rn COrYlfJonents, ITT Corporation, Irvine, CA 92718 

§ j n Schadow, Eden Prairie, MN S~344 .. 
Jdit.;O Products, Jaidinger Mfg. Co., !nc .. ChicC'lqo, Il F,06?~ 
.JUUCO hAtg, Inc., Harbor City, CA 90/10 
Kaut & Hux Manutactunng Co., Mundelein, IL 60060 . 

§ }(Io(;;mvr Moeller, Franklin, MA 02038 .. 
LIne Llectnc Products, Hartford, CT 0814'1 
L.iHelfuSE), Inc., Des Plaines, iL 60016 

t lucas Ledex Inc., Vandalia, OH 45377-0427 . 

203-059-3573:'i-300-331-1137 
703-824-'·' 88;708-824-0400 

513-898-3621 
fit Machine Components Corp., Plainview, NY 11803 516-694-/222 

Mnnulacturers Components, InG .. Hialeall, FL 33016 305-556-4481 :800-367-0377 
§ Mal quardt Switches Inc., CaLellovia, NY 13035 31 :";-655-8050 
ij McGill lVlallufaUunng Cu., Inc., ValparaiSo, IN 46313J :?19-465-2200 
§ Mf,C A/S, Flollerup, DENMARI( DK-2750 01 1-4542973366 
~ Me Eiectronics, Hauppauge, NY 1 '1788 . 516-582-3400 
.~ Mihoss Controls, Inc., Southampton, PA 113966 , 215-355-0200 

Mouser Electronics, Mansfield. TX 76063 800-346-6873 
Noble USA, Inc., Rolliny Meadows, Il 60008 . 708-364-6038 

~ Ornron Electronics, Inc., Control Components Division, Schaumburg, Il 60173 
708-843-7900 

PhilmorH Mi:l.nutacttlnng, Rockfurd, iL 61125-1386 
SAGO Con~rols Inc" Montreal,Qc" CAf\JADA H4S 1 V9 . 
Soil 1t Switch, Inc., St. Charles, IL nl..1 I 14 

§ SeaGO(, Inc., 1Neslwood, NJ 0767:) 

! ;;t'C'III::l, htl~ .. ':';~(:lI'H:::, !tV;(I~, C;.., :;;~:/,'!<.', 

:::ienic( Inds .. Inc., Wood Da~e, IL 60191 
She!ly Associams, Inc., Tustifl, CI--\ G26el) 

815-229-7773 
514-745-0310 
708-3T1-3779 
2U 1-666-S600 

;11 2-35(J· 1600 
7; 4-669··9850 

Ehakai Fut Eac) Ltd., Peek~w.iH, t\i" !{!566 914-736-25(10 
C.:H~{ I~]p..~tmnir;s Comomtioll, U.S./\ .. PIFlcf'ntia :::A 9.26"i'"O . 7 ;4-996-0860 

i' Square D Co., Palaiine, iL 60067 708·397-2600 
Square D. Company, Conlrol Products, Knightdale, NC 27b4!S 919-266-3671 
Standard Grigsby Inc .. W. Gun1her GMBH, 0 8500 Nurnberg 82, WEST GERMANY 

0911-65521 
§ Switches Unlimited, Inc., Woodside, NY 11377 ... 

Tapeswitch Corp. of Ammica, Fi3rmingdale, NY 11735 
§ T ektone Sound & Signal, Lake Park, Fl 33403 , 
t Thermo Electric, Saddle Broole f\~J 07662 , 

718-478-5000;800-221-0487 
516-694-6312 
407-844-2383 
201-843-5800 

§ Tacos America, Inc., Tokyo Cosmos Electric Co., Lid., Ar!in~ton Heights, IL 60005-3904 
108-364-1"21"/ 

§ 1 oko America, Inc., Mt. Prospect. IL 600S6 . 708-297-0070 
t Tfansicoil, inc., Eagle--Picher, Valley Forge, PA i 948..':> 215··539-4400 

Tricon industries, Inc., Electromechanical Division, Downers Grove, Il60515-4076 
708-364-2330 

Sw~tc!1ies, Reed-Si0e 
~p~rcl,ed P~rmcation Corp" Stamford, CT 06907, 203-357-C141 .. ", .. c (jft"Hl78 

T C~p~to~ Sv!;tch Inc., Bethel, CT 06601, 2U3-7441-3300 ... .. B0'l1656 
§ C,P. C~an3 CClrp., Chicago, IL 60645,312-262-7700, ... , ......... BI'}1430·,14~~1 

!(~OI(l11:3 ~\~"~ .. ernatklrlal, ~utlev, Ul-JJ 07110. 201~661~6200 .......... " St'l1668 
Cote Wabash, Kearney I\!l~tiona! Corpora'lion, Providel1cp.. Ai 0290J, 401-9i!,:t-2586 

8~"MJ,-j 

~)tl~J~Jt(j;s ~"landSl~!, Pmvcatuc.k, CT 06379, 203-599-2075 " B~i"!51 

~J ~~eorg(·) Risk Industries. IrH::., Kir~1b2!l!, ~E 6'.9145, :)08-2:'~5-t.:,fA5 8 0 1809 
§T;'-h~miin Inc., Lake Mills, W! 53551, 414-648 .. 3000 ' B~1706.19iJ3 

Haseo Components International Ce., Bellros,e Village, NY 11001, 516-328-9292 
.••••... , ... " ••..•••.. , .. ,.. .. B<':I'flLil' 

Hlel'metic Switch, Chich:asha, OK 73018, 405-224-4046 .. " ........... ,. _ Be1708 
t stan:dex Electronics, Standel( Internationai, CinCinnati, OH 45:209, 513"871~37TI 

... , " ........ , ............ " .... , .. " . .. _ ...... _ .. A-1266, 1:10 1782-'1783 
Therm··O.,l)isc. inc .• Midwest Componenls Producl Grp., Mansfield, OH 

44907-0538, 419-525-8450 ........... _ .... _. .. .. ........ . . . . ... 8 0 1868 
t# Veetroni •• Inc., Lexington, NE 68850, 308-324-4600 ............ ...... 8-1791 

§ Auga! A!coswitch, Augat Inc., N. Andover, MA 01845 . 508-685-4371 
§ C &. ~(Components, Inc., Newton, MA 02'158··1082 . 61-/-864-6400 
§ Eaton Corp.lCutier-Hammer Prods, Aerospace & Commercial Controls Div" Milwaukee, 

WI 53216 414-449-7487 
Electric Device, Canfield, OH 44406 216-533-1111 

tElectro National Corp., Canton, MS :<9046 601-859-5511 
Fi~h Dimension, Inc., Trenton, N.I 08038 609-393-8350 
GTE SUPPLY, GTE SUPPLY, DFW Airport, TX 75261 . 800-43~-4837 

§t Gunther. W., GmbH, 0 8500 Nurnberg 82, GERMANY (0)911/65521 or 65520 
INRESCO, Inc., Manasquan, NJ 08736 . 908-223-6330 
International Microelectronics, Arlington, TX 76003 817-561-2244 
Marlee Switch Co., Upland, CA 91786 .............. 714-982-8988 

§ Marquardt Switches Inc., Cazenovia. NY 13035 .. 315-655-8050 
Mouser Electronics, Mansfield, 'IX 76063 . 800-346-6873 

§ Norgren, littleton, CO 80120-1663 .. 303-794-2611 
Philips Components Discrete Products Division, A North Ame(ican Philips Com1J81lY, 

Riviera Beach, FL 33404 407-881-3200 
Philips Components Discrete Products Div., A North American Philips Co_, Professional 

Components Grp, Slatersville, RI 02876 401-762-3800 
Shokai Far East Ltd., Peekskill, NY 10566 914··736-3500 
SMK Electronics Corporation, U.SA, Placentia. CA 92670 714-996-0960 

§ Spectron Glass & Electronics, Inc., Hauppauge, NY 11788 . 516-582-5600 
tTeledyne Microwave. Mountain View, CA 94043 . 415-968-2211 
§ Wabash Magnetics, Wabash, IN 46992 219-563-2191 

§-Produci sole) through distributors T-Producl meets MIL specs <I>"':'Rentals #-Value Added Reseiier 



Switches, RF-5100 
§t CW Industries, Southhampton, PA 18966, 215-355-7080 •••••.•••• 8.1678-1679 

CYTEC Corp., Penfield, NY 14526, 716-361-4740;800-346-3117 •.••••••. 001240 
§t Dow-Key Microwave Corporation; Ventura, CA 93003, 805-650~260 •••• 8.1682 

Frequency Electronics, Inc., Mitchel Field, NY 11553, 516-794-4500 ••••• A.1369 
t General Microwave Corporation, Amityville, NY 11701, 516-226-8900 . • •• A.1749 

Hermetic Switch, Chickasha, OK 73018, 405-224-4046 ••••.•••.•••••••• 8.1708 
t Janco Corp., Burbank, CA 91508, 818-846-1800 ••••••••• ,........ B.1726-1727 
t Jennings, San Jose, CA 95122-2696, 408-292-4025 ••••••••••••••• B.1516,1519 

Kilovac Corp., Santa Barbara, CA 93140-4422, 805-684-4560;800-253-4650 
................................................................. B·152O 

t Lorch Electronics:Div. of Vernitron Corp., St. Petersburg, FL 33710, 813-347-2181 
................................................................. A·1751 

Mini-Circuits Lab., Brooklyn, NY 11235-0003, 718-934-4500 •••.•.•••••• A.1753 
t Ross Engineering Corp., Campbell, CA 95008, 408-377-4621 ••.••••.••. B·1568 
tServo Corporation of America, Hicksville, NY 11802-9907, 516-936-9700 

.... .•••.. .......... ............. ........................ A.1827, 001077 
AEL Defense Corp., Lansdale, PA 19446 ................... .. .. .. .. .. ... 215-822-2929 

§t ANZAC, Mf A-GOM, Burlington, MA 01803 .............................. 617-273-3333 
§ ASI Instruments, Inc., Houston, TX 77024 ............................... 800-245-7056 

§t Avantek, Inc., Milpitas, CA 95035-7492 ................................... 408-432-3080 
# BEC Inc.lCertified Calibration Labs, Horsham, PA 19044 ......... 800-523-3808 

Bellinds, J. W. Miller Div., Gardena, CA 90247-1059 .................... 213-515-1720 
tBird Electronic Corp., Cleveland, OH 44139-2794 ....................... 216-248-1200 
tCommunications Sys. Technology, Inc., Hermosa Beach, CA 90254 .. 213-374-3849 
t Compac, Holbrook, NY 11741 ................ 516-585-3400 
§ Control Cable, Inc, Baltimore, MD 21207 ..... :. .. . .. .. .. . .. . .. . .. .. ..... 301-298-4411 
t Daico Industries,lnc., Compton, CA 90220 .............................. 213-631-1143 
t Dielectric Communications, General Signal, Raymond, ME 04071 ........ 207-655-4555; 

800-341-9678 
DOW SWITCH, Wilmington, MA 01887........................... 617-935-6395 

tEleetrospace Systems, Inc., Richardson, TX 75083-1359 214-470-2137 
Fifth Dimension, Inc., Trenton, NJ 08638 ........... 609-393-8350 

# Glasgal Communications, Inc., Northvale, NJ 07647 .. 201-768-8082 
Hirose Electric U.SA., Inc. (HRS), Div. of Hirose Electric Co. Ltd. (Japan), Simi Valley, CA 

93065 . .. .. .. . .. .. . .. .. . .. .. .. .. . .. .. .. .. .. .. . .. .. . .. .. .. .. .. .. .. ... 805-522-7958 
Information Transfer Inc., Bloomfield, NY 14469... . ................. 716-657-7074 

t JFW Industries, Inc., Indianapolis, IN 46237 ......... ................... 317-887-1340 
§K&L Microwave,lnc., Salisbury, MD 21801 ..... ..... ... 301-749-2424 

Kay Elemetrics Corp., Pine Brook, NJ 07058-2025 ...................... 201-227-2000 
t KDlfTriangle Electronics, Whippany, NJ 07981 ........ .............. 201-887-5700 

Leetronic Research Labs., Inc., Camden, NJ 08104 .................... 609-541-4200 
t Loral Microwave Narda, Hauppauge, NY 11788 . . . . . . . . . . . . . 516-231-1700 
t Loral Microwave-Wavecom, Northridge, CA 91324 .. 818-882-3010 

MAGOM, Inc., Burlington, MA 01803 .......... 617-272-3000 
t MarLee Switch Co., Upland, CA 91786 .............. 714-982-8988 

Matrix Systems Corp., Calabasas, CA 91302 ........ 818-222-2301 
§ Namco Controls, An Acme-Cleveland Co., Mentor, OH 44060 . . .. 216-946-9900 

OakGrigsby Inc., Sugar Grove, IL 60554 ." 708-556-4200 
Oleklron Corp., Signal Technology Corp., Webster, MA 01570 508-943-7440 
Peea, Inc., Bensalem, PA 19020. 215-245-1550 

t Radio Switch Corp., Marlboro, NJ 07746 ............ 908-462-6100 
Reeve Electronics, Mellish E Murray, Chicago,lL 60612 .. 312-670-0150 

t RLC Eleclronics; Inc., Mt. Kisco, NY 10549 ..... 914-241-1334 
tSector Microwave Ind. Inc., Deer Park, NY 11729 .... 516-242-2300 
t Sivers IMA AB, Culver City, CA 90230 ............... 213-306-4248 
§ SOR, Inc., Lenexa, KS 66215 ......................... 913-888-2630 
t ST Microwave Corp., SUb. of Signal T eehnlg. Corp., Sunnyvale, CA 94086 

.. .. .. .. .. .. .. .. .. .. 408-730-6300 
§ Support Systems Inti. Corp., Richmond, CA 84804 415-234-9090 
tTeledyne Microwave, Mountain View, CA 94043 .... 415-968-2211 

'Tele-Tech Corporation, Bozeman, MT 59715 .... 406-586-0291 
Telonic/Berkeley, Berneley Inds.lnc., Laguna Beach, CA 92652 714-494-9401 
Til-Tek Limited, Kemptville, Ontario, CANADA KOG 1JO ................. 613-258-5928 

t Transco Products, Inc., Subsidiary of Datron Systems Inc., Camarillo, CA 93012 
, .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 805-987-8007 

Trilithic, Inc., IndianapoliS, IN 46236 ........ 800-344-2412 
t Vectronics Microwave Corp., Middlesex, NJ 08846 . 908-356-2377 
§ Wabash MagnetiCS, Wabash, IN 46992 ....... 219-563-2191 
t Watkins-Johnson Co., Palo Alto, CA 94304 415-493-4141 

Western Multiplex Corp., Belmont, CA 94002 . 415-592-8832 
Wide Band Engineering Co, Inc., Phoenix, AZ 85036 . . .. . . . . . . . 602-254-1570 

Switches, Rocker-5100 
§ AMP, Harrisburg, PA 17105, 717-564-0100;800-522-6752 .•.•...... 801646-1647 
§ Arcoleetric Corp., Canoga Park, CA 91304, 818-700-1933 •.••.•.•.....• B'1648 

C & K Components, Inc., Clayton, NC 27520, 919-553-3131 .•••.••••. ..• B.1655 
§ C & K Components, Inc., Newton, MA 02158-1082, 617-964-6400 •.•...• B.1654 
t Capitol Switch Inc., 8ethel, CT 06801,203-744-3300 ................. " B.1656 
§ Carlingswitch, Inc., Plainville, CT 06062-1156, 203-793-9281 •.•. '" . . ... B.1657 
§ Crouzet Corporation, Carrollton, TX 75006-2503, 214-250-1647;1-800-527-5311 

................................................................. 8'1675 
§t CW Industries, Soulhhamplon, PA 18966, 215-355-7080 •..•..••.• B·1678-1679 

§ Direct Sound Corporation, New York, NY 10011, 212-691-9050 .••.•...• B.1681 
EAO Switch Corp., Milford, CT U6460, 203-877-4577 ..•••...•....•...•. B.1684 

§ Electronic 'Components Groupe, Stein Industries, Inc., Minneapolis, MN 55403, 
612-375-9639;800-677-8719 .•••....•.•.•.•.••••..•.•...••...• B.1689-1692 

Globtek, Inc., N. Bergen, NJ 07047, 201-861-0246 .••...••.•...•.••.... C.1366 
Grayhillinc., La Grange, IL 60525, 708-354-1040 •.••••.•• _. _..... B.1698-1699 

§t Heinemann Electric Co., Lawrenceville, NJ 08648-0800, .609-882-4800 
............................................................ B·1368-1369 

§ ITW Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040 
. ............ ..•.. ..•.•... ......... .. ••. .. .••.. ............. B'1717-1718 

§ Lamb Industries, Inc., Portland, OR 97225, 503-297-6878;800-824-9374 
...•....•.•..•.• , .................... .,..................... B·1728-1729 

§ McGill Manufacturing Co., Inc., Valparaiso, IN 46363, 219-465-2200 
• ....... , .. • • • • . . • • • . • • • • .. .. • .. • • • • • • • • • • .. • • . .. • .. • . .. • ... B·1734-1736 

t Measurement SyStems, Inc., Norwalk, CT 06854, 203-836-5561 ••••••••• D.1136 
§ Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 

............ : .................... _ .... .,............... B·1739,1742-1743 
§ MORSI ASC, Wakefield, MA 01680-4444, 617-246-1007 ••••••••••••.••• B.1745 
§ NKK Switches of America, Inc" Scottsdale, AZ 85260,802-991-0942 

• ......................... '. . . • .. • • .. . .. . • . • . • . .. . • .. • • .. • ... 8·1746-1752 
t Oslo Controls, Cheshire, CT 06410-1511, 203-272-2794 ••••.•••.••.•.•• B.1761 

Panel Components Corp., Santa Rosa, CA 95406,707-523-0600 ••. C.1486-1487 
§ Power Dynamics Inc., West Orange, NJ 07052,201-736-5722 •••••••.•.• B.1764 

RDI Elctrns., Inc., New Rochelle, NY 10801,914-632-7274 •••••••••••••• B.1767 
Schurter, Inc., Petaluma, CA 94952, 707-778-6311 ••••••••••••••••••••• 801771 

t Shogyo International Corp., Great Neck, NY 11021, 516-466-0911 •••.••. 801778 
§ SWitchcraft, Inc., A Raythaon Company, Chicago, IL 60630, 312-792-2700 

......................................... ................... B·1784-1785 
Airpax-Gambridge Division, A North American Philips Co., Cambridge, MD 21613 

....................................................................... 301-228-4600 
t Alpha Products, Inc., Westlake Village, CA 91362 ...................... 818-889-9304 
§Alps Electric (USA), Inc., San Jose, CA 95134 .................... 408-432-6000 

Ark Les CorporatiOn, Watertown, MA 02172 ............................. 617-924-2330 
§Ark-Les Corp, Raleigh, NC 27620 ....................................... 919-231-2000 
§ Aroma! Corp., Matsushita Electrical Works Ltd., New Providence, NJ 07974 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. .. . . . . . . . . . . . . . . . . . . . . . . . . . ... 908-464-3550 
§ Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050 

....................................................................... 804-974-5100 
Augat Inc., Attleboro, MA 02703 .. .. .. .. .. .. . .. .... .. .. .. .. . . .. .. .. .. .... 617-222-2202 

§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845 .................... 508-885-4371 
§Communication Devices,lnc., Scarborough, Ont., CAN M1B3R6...... 416-292-4463 
§CRL Components, Inc., Roxboro Group, Fort Dodge,lA 50501 .......... 515-573-1300 

CTS Corporation, Elkhart IN 46514... 219-293-7511 
§ CUI Stack Inc., Beaverton, OR 97005 ....... ............... 503-643-4899 
§ Dreefs Switch, Inc., Waukegan, IL 60087 ... 708-662-7667;800-323-9605 
§ Eagle Electric Mfg. Co. Inc., Long Island City, NY 111 OJ ................. 716-937-8000 
§ Eaton Corp.lCutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

WI 53216 ..................... 414-449-7487 
EECO Incorporated, Santa Ana, CA 92702-0659 .. 714-835-6000 

§Electric Switches,lnc., Los Angeles, CA 90039 213-660-1310 
# Engineered Assemblies & Components Corp., Teterboro, NJ 0~608 ...... 201-288-4477; 

EnTech Corporation, Simsbury, CT 06070 ....... . 
§ Enteeh Systems, Inc, Simsbury, CT 06070 ......... . 
§GC-Thorsen, Rocklord,lL 61105-1209 

800-447-5639 
.... 203-658-2740;203-651-9557 

203-651-9557 
815-968-9661 

§ General Electric Co., Accessory Equipment Plan~ Bridgeport, CT 06602 
.. . .. . .. .. . .. .. . . . . .. .. .. .. .. . . .. .. .. . 203-382-3023 

§ ICQ-RALL Y Corporation, Palo Alto, CA 94303 . . . . . . . . . 415-656-9900 
Illinois Lock Co, The Eastern Co., Wheeling. Il60090 708-537-1800 

t Imtronics Industries, SI. Petersburg, FL 33716 . 813-572-9010 
International Microelectronics, Arlington, TX 76003 . 817-561-2244 
ISL Products Inl'l, Ltd., Syosset NY 11791-6093 . 516-937-3475 

§ ITT Schadow, Eden Prairie, MN 55344 ............ . 612-934-4400 
Judeo Mfg. Inc, Harbor City, CA 90710 ... 213-534-0959 
Kaut & Bux Manufacturing Co., Mundelein, IL 60060 708-949-8505 
Leecraft Mig., Long Island City, NY 11101 .. 718-392-8800 
Littelluse, Inc, Des Plaines, IL 60016 .. 708-824-1188;708-824-0400 
LZR Electronics, Inc., Gaithersburg, MD 20879 ... ................... 301-921-4600 
Manufacturers Components, Inc., Hialeah, FL 33016 305-556-4481;800-367-0377 

§Marquardt Switches Inc., Cazenovia, NY 13035 ... 315-655-8050 
§ MG Electronics, Hauppauge, NY 11788 . . . .. 516-582-3400 

Mouser Electronics, Mansfield, TX 76063 ........... 800-346-6873 
§ Omron ElectroniCS, Inc., Control Components Division, Schaumburg, IL 60173 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 708-843-7900 
§t Pass & SeymourfLegrand, Pass & Seymourflnc., Syracuse, NY 13221 . 

315-468-6211 
§ Relay Specialties, Oakland, NJ 07436 . . . . . . . . . . . . . . 201-337-1 000 

Rodale Technical Sales Inc., Islip, NY 11751 516-277-5454 
Senior Inds., Inc., Wood Dale, Il 60191 312-350-1600 
Shin-Etsu Polymer America, Inc., Union City, CA 94587 415-475-9000 
Shokai Far East Ltd., PeekSkill, NY 10566 ...... ............. 914-736-3500 

§SL Waber, Inc., Mt. Laurel, NJ 08054 .. ' .... 609-866-8888;800-257-8384 
SMK Electronics Corporation, U.SA, Placentia, CA 92670 . . . . .. 714-996-0960 

§ Spemco Switches, SI. Clair Shores, MI 48080 ........................... BOo-482-2828 
§Switches Unlimited,lnc., Woodside, NY 11377 ........... 718-478-5000;800-221-0487 

Texas Instruments, Connector System, Attleboro, MA 02703 .... 508-699-5269; 
508-699-3450 

Texas Instrs., Matis. & Controls Grp., Attleboro, MA 02703 . . 508-699-3800 
§ Tacos America, Inc., Tokyo Cosmos Electric Co., Ltd., Arlington Heights, IL 60005-3904 

. . . . . . . . . . . . . . . . 708-364-7277 
§ Toko America, Inc., Mt. Prospect .. IL 60056 ........................ 708-297-0070 

Weber U.s., Inc., Weber AG, Malvern, PA 19355 ....................... 215-651-0770 

Switches, Rotary-5100 
Airflyte Elc!rns. Co., Bayonne, NJ 07002, 201-436-2230 •.•.•••.••.••.•• B.1243 

§ Altech Corp., Somerville, NJ 08876, 908-707-8484 •.••••••.•••.•.••.•.• B.1643 
AME Corporation, Towaco, NJ 07082-0195, 201-263-1700 •.•••.•.••.•.. B.1644 

§ AMP, Harrisburg, PA 17105, 717-564-0100;800-522-6752 ••...•.••• B.1646-1647 
C & K Components, Inc., Clayton, NC 27520, 919-553-3131 • • • • . • . . • • • •. B.1655 

§ C & K Components; Inc., Newton, MA 02158-1082, 617-964-6400 .•••.•. B.1654 
t Cole Instrument Corp., Santa Ana, CA 92704,714-556-3100 •.•.•.•••.•• B.1660 

Consolidated Electronic Wire & Cable, Franklin Park, IL 60131-1412, 708-455-8830 
................................................................. C·1743 

§t CRL Components, Inc., Roxboro Group, Fort Dodge, IA 50501, 515-573-1300 
· .......... ,. •.•.•... . .•.•.•.••. ..•.•.•• .................. .• B.1689-1670 

Electronic Components Groupe, Stein Industries, Inc., Minneapolis, MN 55403, 
612-375-9639;800-677-8719 ••..•••.•.•.•••••••••••• B.1689-1690,1692-1693 

§-Product sold through distributors t-Product meets MIL specs cf>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

§t Electroswitch, Unit 01 Electro Switch Corp., Weymouth, MA 02188, 6"17-335-5200 
.•.•....•.•....•...•......•.......•.......................•...... 8'1694 

ELMA Electronic Inc., Fremonl, CA 94538, 415-656-3400 ..........•.... 8'1695 
§tGrayhilllnc., La Grange, IL 60525, 708-354-1040 ., .. , .• , ......... 8 0 1702-1705 

§ Illinois Lock Co., The Eastern Co., Wheeling, IL 60090, 708-537-1800 
8'1710-1711 

Interswitch, Wm. J. Purdy Co., 8urlingame, CA 94010, 415-347-8217 .... B-1817 
§t ITW Switches, Illinois Tool Works, Chicago, IL 60634, 312-262-4040 . .... 8.1716 

JAE Electronics Inc., Irvine, CA 92718, 714-753-2600 ... ,......... 8.1724-1725 
§tJanco Corp., Burbank, CA 91508, 818-846-1800 .............•... B'1726-1727 

§ Lamb Industries, Inc., Portland, OR 97225, 503-297-8878;800-824-9374 
.......................................... , . .. . . ... 8'1728-1729 

t Litton Poly-Scientific, Div. 01 litton Industries, Blacksburg, VA 24060-3100, 
800-336-5917;703-953-4751 .................................. 8'1218-1220 

t Lucas Ledex Inc., Vandalia, OH 45377-0427,513-898-3621 B'1731 
t Maurey Instrument Corp., Chicago, IL 60629, 312-581-4555 ............ A0 2051 

McGill Manufacturing Co., Inc., Valp"roiso, ~N 46383, 219-465-2200 ..... 8'1735 
§ Mepcopal Company, San Diego, CA 92121, 619-453-0332 ..........•... B.1737 

J. R. Merritt Controls, Inc., Norwalk, CT 06854, 203-855-9100;800-333-5762 
.................................................................. 001139 

§ NKK Switches of Amer;ca, Inc., Scottselale, AZ 85260, 602-991-0942 
................................. . ........... ,. 8·1746,1748-1752 

§t OakGrigsby Inc., Sugar Grove, IL 60554, 708-556-4200...... 8 0 1754-1757,1759 
§t Ohmite Manufacturing Co., Skokie, Il60076, 708-675-2600 .. .. . . . ... . .. A'1964 

§ Power Dynamics Inc., West Orange, N,j 07052, 201-736-5722.. ......... 8 0 1764 
t Ross Engineering Corp., Campbell, CA 95008, 408-377-4621 ........... 8'1568 

Rundel Products, Allied Controls Incorporated" Waterbury, CT 06705, 
203-757-4200 ..... ...................... ....................... 8'1769 

§ Schurter, Inc., Petaluma, CA 94952, 707-77ll·6311 ........•.•.......... B'1771 
§ Shalico, Inc .. Smithfield, NC 27577,919-934-3135; 1-800-876-3135 ,. 801772-17Tl 

Shogyo International Corp., Great Neck, NY 11021, 51S-466-0911 ... ,... 8'1778 
t Tech Laboratories Inc., Palisades Pk., iIIJ 01650, 201-944-2221 ......•.. B'1789 
§ Alien- Bradle}' Co., Div. of Industrial Control Grp., Milwaukee, WI 53201 

414-:,82-2000 
t Alpha Products, Inc., Westlake Village, CA [)"I 362 818-889-93()4 
§ Alps ElectriC (USA). Inc" San ,Jose, CA 95134 . 40B-432-60[JO 

Arcolactrlc Corp .. Canoga Park, CA 91304 818-700-1933 
Ark Les Corporalion, Waiertown, ~\Jl;-\ 02'172 ;')j7-924-2330 
Ark-Les Corp, Ralelgn, NC 2762U , 9 19-231-2000 

§ Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050 

§t ASM Corporallon, SmIthfield, NC 27577 . 
Augat Inc., Attleboro, MA 02703 . 

§ Augat Alcoswilch, Augat Inc,. N, Andover, MA 01845 . 
§ Carlingswilch. Inc., Plainville, CT 06062-1156 

Carson Manufacturing Co., Inc., Indianapolis, IN 46220 . 
tearter Manufacturing Corporation, Bolton, MA 01740 

804-974-5100 
919-934-3104 
617-222-2202 
508-685-4371 
203-793-9281 
317-257·3191 
508-779-5501 

CIC Components Inds. Co., Ltd., Hsin Tien City, TAIWAN R.o.C. 886-2-9174302 
§ Clarostal Mfg, Co .. Inc .. Hawker Siddeley. PlC .. Dover, NH 03820- t 50l 

603-742-1120.800-872-0042 
§COMCAB, Nashport. OH 43830, .. , .. "., 614-828-2468 
§CTS Corporation, Elkhart, IN 46514 ,. 219-293-7511 

CTS Corp"Electrocomponents business unit (Formerly Elkhart DIv.), Elkhart, IN 46514 
219-295-3575 

CTS Corporation, Microelectronics business unit.. W. Lafayette, IN 47906 

CUI Stack Inc., Beaverton, OR 97005 
§ Dreels Switch. Inc., Waukegan, IL 60087 ,. 

Duncan Electronics, Inc., Costa Mesa. CA 92626 . 
§ EAO Switch Corp., Milford, CT 06460 
§ EECO Incorporated, Santa Ana, CA 92702-0559 

§t Electric Switches. Inc" Los Angeles. CA 90039 . 
t Electro National Corp., Canton, MS 39046 
t EM.S., Div. of Sandberg Industries, Tustin, CA 92680 

3'17-463-2565 
503-643-4899 

708-662-7667;800-323-9605 
714-545-8261 
203-877-4577 
714·B35-6000 
213-66(}-1310 
601-859-5511 
714-669-9473 

# Engineered Assenlblies & Compunents Corp., T 8terbo(J, i\U 07608 .. .201·288-4477; 
800-447-5639 

t EnTech Corporation, Simsbury, CT 06070 
Entech Systems, Inc., Simsbury, CT 06070 . 

203-658-2740;203-651-9557 
203-651-9557 

§ Entrelec DivlGEC Alsthom International, Inc" Irving, TX 75038 214-550-9025 
804-794-6367 
815-968-9661 

§ Erni Components, Richmond, VA 23236 ,., 
§ GC-Thorsen, Rockford, IL 61105-1209 . 
§ General Electric Co., Accessory Equipment Plant, Bridgeport, CT 06602 

203-382-3023 
Ghielmetti, Inc., Westlake Village, CA 91361, 800-228-1097 

t Giannini Institute, Indio. CA 92201 619-347-2833 
§ Gunther. w., GmbH. 0 8500 Nurnberg 82, GERMANY (0)911/65521 or 65520 

IDEC Corporation, Sunnyvale, CA 94089-2211 408-747-0550 
International Microelectronics. Arlington, TX 76003 817-561-2244 
ISL Products Inl"l, Ltd, Syosset, NY 11791-6093 ...... 516-937-3475 

§ ITT Schadow, Eden Prairie, MN 55344 . 612-934-4400 
Kaut & Bux Manufacturing Co., Mundelein, IL 60060 708-949-8505 
KAYCEE INDUSTRIES LTD" Bombay-38, INDIA 2615567-68;2613521-22-23 

§Kessler-Ellis Prods., Allantic Highlands, NJ 07716. 201-291-0500;800-631-2165 
Littelfuse, Inc., Des Plaines, IL 60016 708-824-1188;708-824-0400 
Manufacturers Components. Inc., Hialeah. FL 33016 305-556-4481 ;800-367-0377 
Methode Electronics, Inc" Chicago, IL 60656., 708-867-9600 

t Microavionics Corp., Costa Mesa, CA 92626 .. ,..... 714-957-6904 
§Micro Switch, A Honeywell Div .• Freeport, IL 61032.. 815-235~6oo 

§ Microwave Development Laboratories, Natick. MA 01760 . 508-655-0060 
t Minelco Inc, - A Talley Ind .. Thomaston, CT 06787-0459 203-283-8261 

Mouser ElectroniCs, Mansfield, TX 76063 800-346-6873 
Noble U.SA, Inc" Rolling Meadows, IL 60008 . 708-364-6038 
Omega Engineering, Siamford, CT 06907 . 800-826-6342 

§ Omran Electronics, Inc., Control Components Division, Schaumburg, IL 60173 
............... , .. , ......... , .. , ............... , ... ,. 708-843-7900 

Otto Controls, Otto Engineering, Carpentersville, IL60110 ."............ 708-428-7171 

Switches, Sealed-51 00 

§ Piher International Corp., Mt. Prospec~ IL 60056 ...... ,., 708-390-6690;800-323-6693 
§ Preh Electronic Industries, Inc., Lake Zurich, IL 60047-2578 708-438-4000 
tRadio Switch Corp., Marlboro, NJ 07746 . 908-462-6100 

SACO Controls Inc., Montreal,Qc .. CANADA H4S 1V9 ... , 514-745-0310 
§Seacor, Inc .. Weslwood, NJ 07675 , 201-666-5600 
tSecma Inc., Seeme, Irvine, CA 92714 . 714-261-0610 

Senior Inds., Inc., Wood Dale, IL 60191 . 312-350-1600 
Shakal Far East Ltd., Peekskill, NY 10566. 914-736-3500 

§Spectrol Electronics Corp .. Onlario, CA 91761., 714-923-3313 
§ Spemco Switches, SI. Clair Shores, MI 48080 . 800-482-2828 

Standard Grigsby Inc., W. Gunther GMBH, D 8500 Nurnberg 82, WEST GERMANY 
0911-65521 

Telonic/Berkeley, Berkeley Inds. Inc., Laguna Beach, CA 92652 
§ TEL TEC, INC.. Minneapolis, MN 55425 

Tettex Instruments, Inc., Fairview Village, PA 19409-0281 
t Thermo Electric. Saddle Brook, NJ 07662 .. 

Switches, Sealed-Sl00 

714-494-9401 
612-854-9632 
2t 5-539-6050 
201-843-5800 

AME Corporation, Towaco, NJ 07082-0195, 20·1 .. 263-170U ..........•... 8.1644 
Arcolectric Corp., Canoga Park, CA 91304, 818-700-1933 ........• 8-1141,1648 

§ Aromat Corp., Matsushita Electrical Works Ltd., New Providence, N.) 07914, 
906-464-3550 ................................ ,.............. 801650-1651 

Aztec Industries, Inc., Mesa, AZ 85210,602-833-3131;800-729-3132 ..... a.1799 
§ aURGESS-SAIA, inc., Buffalo Grove, IL 60089,708-215-9600 ...... a.1652-1653 

C & K Components, Inc., Clayton, NC 27520, 919-553-3131 ......... .•.• 801655 
§ C & K Components, inc., Newton, MA 02158-1082, 617-964-6400 ....... B.1654 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, Il60087, 

708-662-9200 .......................................... a'1661, 1663, 1665 
§ C.P. Clare Corp., Chicago, iL 60645, 312-262-7700 .... , ... . ..... . 8'1430-1431 
t Cole Instrument Corp., Santa Ana, CA 92104, 714-556-3100 ....•....... B.1660 

Comus International. Nutley, N.! 07110. 201-667-6200 ................. aol668 
§ CRl Components, Inc., Roxboro Group, Fort Dodge, IA 50501, 515-573-1300 

....... " .... "....................... .. ........ ........... 601669-1672 
Crouzet Corporation, Carrollton, TX 75006 .. 2503, 214-250-11>47;1-800-527-5311 

........................................ ".... .. ................ a·1675 
CTS Corp.,Electrocomponents business unit (Formerly ElkharllJiv.), Elkhart, IN 

46514,219-295-3575 ....... , ............... ,............... S 0 1676-1677 
§ CW Industries, Southhampto", PA 18966, 215-355 .. 7060 ... ' .. ""1678-1679 

§t Oigiil'o:1o Division, X~t:i CUfpol:'o:tiun, Ontal1'le, CA ~"J1{j1, 711.; ,:'Jg~-~3:;t: ... 8 0 1680 
Direct Sound Corporation, New York, NY 10011, 212-69·1~9050 ......... B01681 
Douglas Randall, PawcatUCk, CT 06379, 203-599-2075 •.. . . .... . .. .. ..• 6.1461 

§ Durakool, Inc., American Electronic Components, Elkhart, IN 46514, 219-264-1116 
•.. "............................................................. 6-1683 

§ EAO Switch Corp., Millord, CT 06460,203-877-4571 .............. 8.1684-1685 
§ Electronic Components Groupe, Stein Industries, Inc., Minneapolis, MN 55403, 

612-375-9639 ;800-617 .. 8719 •..•...............•.....•........ B.1689-1692 
Eleclroswitch, Unit of Electro Switch Corp., Weymouth, MA 02188, 617-335-5200 

. .................................... , ............................ Bo1694 
ElMA Electronic Inc., Fremont, CA 94538, 415-656-:1400 ...... ......... 03.1695 
Fifth Dimension, inc., Trenton, NJ 08638, 609-393-8350 ........... 8 0 1696-1697 

§t George Risk Industries, Inc., Kimball, NE 69'(45, 306-235-4645 .......•. 8.1809 
§Grayhillinc., La Grange, IL 60525, 108-354-1040 ............ B0 1699-1701,1703 
§ Hamlin Inc., Lake Mills, WI 53551, 414-648-3000 ..•.............•....•. B.1706 

Hasco Components international Co., 8eilrose Village, NY 11001, 5·16-326-9292 . 
............................................................. 6·1701 

Hermetic Switch, Chickasha, OK. 73013, 405~224-4046 .........• _. 311:1708 
t lEE (Industrial Electronic Engineers). \fa,. "Iuys, Ct. 91<.\05. 31B-lil?-O:11'1 

Intaq Key Panels, elM Nameplate, inc., Seattle, WA 981'1\), 21)6-284-5475 ..... 
94)1815 

§ loterswitch, Wm, .1. Purdy Co., Burlingame, GA ~4010, 415-3~7-82H . ... 13"1817 
§t ITW Switches, Illinois Tool Works, Chicago, il 60634, 3'12-282-4040 

............................................. ,.... ... !llo1716,"120-1721 
Iva Industries, Inc., Eatontowfi, NJ 07724, 908~542-515'i;80(H~32-04S9 
. ............................. ... 8·172~-1123 

JAE Electronics Inc., Irvine, CA 92718, 714-753-2600 .... ,........ 8'1724-1725 
tJanco Corp., Burb.nk, CA 91508, 8·,8-846-1800 .................. 601726-1727 

Kilova" Corp., Senta Barbara, CA 93140-4422, 805-684-4560;800-253-4650 
...................... ................... ................. B·1520-1521 

§ Lamb Industries, Inc., Portland, OR 97225, 503-297-8878;800-824-9374 
................. : ................................ " .. ... .. .. 8 0 1728-1729 

t lucas Ledex Inc., Vandalia, OH 45377-0427, 513-898-3621 ...•......... 8 0 1731 
§ McGill Manufacturing Co., Inc., ValparaiSO, 111146383, 219-465-2200 .. ,. 601735 

Mepcopal Company, San Diego, CA 92121,619-453-0332 .•..•.•....•.• 8.1737 
§t Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 

........................................... : ........... 8 0 1738,1740-1743 
§ MORSI ASC, Wakefield, MA 01880-4444, 617-246-1007 ........•....•.• ao1745 
§ NKK Switches of America, Inc., Scottsdale, AZ 85260, 602-991-0942 

............................................. ......•...•.... 9·1746-1'752 
§t OakGrigsby Inc., Sugar Grove, It 60554, 708-556-4200 .•••. ..•.•.. 801755-1759 

t Otto Controls, Otto Engineering, CarpenterSVille, IL 60110, 708-428-7171 
•••.•... '" .. '" ..•....••• '" •. ...•..••. .•..• .••..•. ••••...• 801762-1763 

§ Power Dynarnics Inc., West Orange, NJ 07052, 201-736-5722 ••..•.•••.. 801764 
§t Pres-Air-Trol Corp., Mamaroneck, NY 10543,914-698-2026;800-431-2625 (outside 

NY) ............................................................. 8'1766 
RDI Efctrns., tnc., New Rochelle, NY 10801,914-632-7274 ••.••.•.••.•.. 801767 
Rundel Products, Allied Contmls Incorporated, Waterbury, CT 06705, 

203-751-4200 ....................... ,............................ 8.1769 
Shallco, Inc., Smithfield, NC 27577, 919-934-3135; 1-800-876-3135 

.................................................. B0 1772-1773,1775,1777 
§ Sorenson Lighted Controls, H~rtIord, CT 06114,203-527-3092;1-800-243-0240 

................................................................. 801787 
Standex Electronics, Standex International, Cincinnati, OH 45209, 513-871-3777 

............................................................ 801782-1783 
§T-8ar Data Switch Corp., Shelton, CT06484, 203-926-1801 ............. 8.1788 
t Tech Laboratories Inc., Palisades Pic., NJ 07650, 201-944-2221 •.•.•..•. 8·1789 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs 4>-Rentals #-Value Added Reseller 



Switches, Sealed-5100 (Cont'd) 
Thenn-O-Disc, Inc., Midwest Components Product Grp., Mansfield, OH 

44907-0538,419-525-8450 ......................................... e o1868 
t# Veetronlx, Inc., Lexington, NE 68850,308-324-4600 .•••.•.••.••.• e 0 1790-1791 

Advanced Connector Technology, Ventura, CA 93001 .................•. 805-653-5753 
Advanced Input DeviCes, Coeur d'Alene, 1083814 ..... ;................ 208-765-8000 

tAerospace Optics, Inc., Fort Worth, TX 76112 ........................... 817-451-1141 
§t American Research & Engineering, Elgin, IL 60123 ...................... 708-888-7245 

§ Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050 
....................................................................... 804-974-5100 

Augatlnc., Attleboro, MA 02703 ......................................... 617-222-2202 
§ Augat Alcoswitch, Augatlnc., N. Andover, MA 01845 .................... 508-685-4371 
§ Bowmar Instrument Corp., Clearwater, FL 34622-4796 .................. 813-573-2525 
§Brady, W. H., Co., Xymox Div, Milwaukee, WI 53201 ..................... 414-355-8300 
§ C & K/Unimax, Inc., C & K Components, Inc., Wallinglord, CT 06492 .... 203-269-8701 
§ Carlingswitch, Inc., Plainville, CT 06062-1156 ........................... 203-793-9281 
§ Clarostat Mig. Co., Inc., Hawker Siddeley, PLC., Dover, NH 0382(}-1507 

.. .. . .. . .. .. .. . .. .. . .. .. .. .. .. .. .. .. .. .. . . .. .. ... 603-742-1120,800-872-0042 
§ Cole Hersee Co., Boston, MA 02127-2467 .............................. 617-268-2100 
§ COMCAB, Nashport, OH 43830 ......................................... 614-828-2468 

Computron Display Systems, Xcel Corporation, Elk Grove Village, IL 60007 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. 708-952-8800 

tControl Products, Inc., E Hanover, NJ 07936 ........................... 201-887-9400 
CUI Stack Inc, Beaverton, OR 97005 ................................... 503-843-4899 

§t Eaton Corp.!Cutler-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 
WI 53216 ................................................. 414-449-7487 

§EECO Incorporated, Santa Ana, CA 92702-0659 .... . ............... 714-835-6000 
§ Electronics Research Associates In9., Winsted, CT 06098 . . . . . . . . . . . . . .. 203-379-2731 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 

Entech Systems, Inc, Simsbury, CT 06070 ........... . 
t Giannini Institute, Indio, CA 92201 .................. . 
§ Gunther, W., GmbH, 0 8500 Nurnberg 82, GERMANY 
t Haydon Swilch & Instrumen~ Waterbury, CT 06705 . 
Inte'-Marke~ Glenview, IL 60025 .......... . 

§ In Schadow, Eden Prairie, MN 55344 .. ' ........... . 

800-447-5639 
.. .... 203-651-9557 

619-347-2833 
(0)911165521 or 65520 

..... 203-756-7441 
708-729-5330 
612-934-4400 

t Jennings, San Jose, CA 95122-2696 ................................ . 408-292-4025 
Litton Poly-ScientifiC, Div. of Litton Industries, Blacksburg, VA 24060-3100 

. .. .. .. .. .. .. .. .. .. .. .. .. 80(}-336-5917;703-953-4751 
LZR Electronics, Inc., Gaithersburg, MD 20879 .......................... 301-921-4600 
MEC A/S, Ballerup, DENMARK DK-2750 ............................ 011-4542973366 
MOLEX, Inc., Lisle, IL 60532 ............................................. 708-969-4550 

§ Omron Electronics, Inc., Control Components Division, Schaumburg, IL 60173 
.. .. . .. . .. .. .. .. .. .. . .. .. .. . .. . .. . .. .. .. . .. . . .. . .. . . .. . . .. .. 708-843-7900 

tRLC Electronics, Inc., MI. Kisco, NY 10549.. ....... ...... 914-241-1334 
tSaint Swilch, Inc., St Charles, Il60174 ..... ......... ..... 708-377-3779 

Schroff Incorporated, Warwick, RI 02886 ....... 401-732-3770 
§ Schurter, Inc., Petaluma, CA 94952 .......... 707-778-6311 
tSecma, Inc., Secme, Irvine, CA 92714.... ....... 714-261-0610 

Shelly Associates, Inc., Tustin, CA 92680 ...... 714-669-9850 
t Signal Systems Inlernational, Lavalette, NJ 08735 ........ 201-793-4668 
§Swltches Unlimited, Inc, Woodside, NY 11377 . ..... .... 718-478-5000;800-221-0487 
§ Tspeswitch Corp. of America, Farmingdale, NY 11735 . 516-694-6312 

Tacos America, Inc, Tokyo Cosmos Electric Co., Ltd., Arlington Heights, IL 60005-3904 
........... _ .. .. . .. .. .... 708-384-7277 

t Transco Products, Inc, Subsidiary of Datron Systems Inc., Camarillo, CA 93012 
.. .. . .. .. . .... .............................................. 805-987-8007 

Switches, Slide-S'100 
ArcoleClric Corp., Canoga Park, CA 91304, 818-700-1933 .•.•.••.• Bo1141,1648 

§ Aries Electronics, Frenchtown, NJ 08825, 908-996-6841 ..•..•. e·1849, C.1281 
C & K Components, Inc., Clayton, NC 27520, 919-553-3131 •.••.•.•... .. e'1655 

§ C & K.Components, Inc., Newton, MA 02158-1082, 617-984-8400 .••.... Bo1654 
Cherry Electrical Products, Cherry Corporation, Waukegan, Il50087, 

708-662-9200 .................................................... e o 1684 
§ CTS Corp.,Electrocomponents business unit (Formerly Elkhart Div.), Elkhart, IN 

46514,219-295-3575 ............................................. e 0 1677 
§t CW Industries, Southhampton, PA 18966, 215-355-7080 ..•....•.• BoI678-1679 

§ Direct Sound Corporation, New York, NY 10011, 212-691-9050 ...•..... eo1681 
Electronic Components Groupe, Stein Industries, Inc., Minneapolis, MN 55403, 

612-375-9639;800-677-8719 .................................. eo1689-1692 
Grayhill Inc., La Grange, IL 60525,708-354-1040 •••...•..•.••...• e'1698-1699 

§ Illinois lock Co., The Eastern Co., Wheeling, Il60090, 708-537-1800 
e'1710-1711 

§ ITW Switches, Illinois Tool Works, Chicago, Il60634, 312-282-4040 
........................ " ...................... , •.•..•.••.. Bo1716-1717 

JAE ElectroniCS Inc., Irvine, CA 92718,714-753-2600 •..••.••••••• e'1724-1725 
§ Lamb Industries, Inc., Portland, DR 97225, 503-297-8878;800-824-9374 

............................................................ eo1728-1729 
MORSI ASC, Wakefield, MA 01880-4444, 617-246-1007 •••.•.•..•..•.•• e·1745 

§ NKK Switches of America, Inc., Scottsdale, AZ 85260, 802-991-0942 
.................................................. BoI746-1747,1749-1752 

§ Power DynamiCS Inc., West Orange, NJ 07052, 201-736-5722 .••••..•••. eo1784 
§ Preh Electronic Industries, Inc., lake Zurich, IL 60047-2578, 708-438-4000 

................................................................. Bo1765 
t RDI Elctrns., Inc., Nl!w Rochelle, NY 10801,914-632-7274 •••••• A 0 2063, B'1767 
t Shogyo International Corp., Great Neck, NY 11021, 516-466-0911 ..•.••. e'1778 

Sorenson lighted Controls, Hartford, CT 06114,203-527-3092;1-800-243-0240 
•• .•••.•.•• .................................. .... _ ............... eo1787 

§ Switchcraft, Inc., A Raytheon Company, Chicago, Il60630, 312-792-2700 
................................................................. 801786. 

Wilbrecht ElectroniCS, St. PaUl, MN 65107, 612-222-2791 ••••.•• A0 2077, B.1793 
Airflyte Elctrns. Co., Bayonne, NJ 07002 . .. .. .. .. .. .. .... . .. . . .. . . .. .. ... 201-436-2230 

t Alpha Products, Inc., Westlake Village, CA 91362 ........ , .............. 818-889-9304 
§ Alps Electric (USA), Inc., San Jose, CA 95134 ........................... 408-432-6000 

§tAmerican Research & Engineering, Elgin, Il80123 ...................... 708-888-7245 
§Annulus Technical Industries, Inc., Ancaster, Ontario, CAN L9G 4G4 .... 416-648-8100 
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APX-Arstan Products, Hicksville, NY 11801 ............................. 516-433-1313 
§Ark les Corporation, Watertown, MA 02172 ............................. 617-924-2330 
§Ark-Les Corp, Raleigh, NC 27620 : ...................................... 919-231-2000 
§ Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050 

.................................................................. 804-974-5100 
Augat Inc., Attleboro, MA 02703 .................................. 617-222-2202 

§ Augat Alcoswnch, Augatlnc., N. Andover, MA 01845 .............. 508-685-4371 
§Carlingswilct\ Inc., Plainville, CT 06062-1156 .. 203-793-9281 

Cole Hersee Co., Boston, MA 02127-2467 ......................... 617-268-2100 
CTS Corporation, Elkhart, IN 46514 ........................ '- .......... 219-293-7511 

§ CUI Stack Inc., Beaverton, OR 97005 .............................. 503-643-4899 
§ Debum Electronics & Cable Corp., Northvale, NJ 07647 .......... 201-768-5400 
§ Eaton Corp.lCUller-Harnmer Prods, Aerospace & Commercial Controls Div., Milwaukee, 

WI 53216 ........................................................... 414-449-7467 
§ Electric Switches, Inc., Los AngeleS, CA 90039 ... . .. . .. .. .. . .. .. . .. . .... 213-66(}-1310 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ... 201-288-4477; 

800-447-5639 
§Gaynor Electric Co., Thomaston, CT 06787-0316 ........ 203-283-4388 
§GC-Thorsen, Rockford, IL 61105-1209 .................... 815-968-9661 
§Guardian Elec. Mfg. Co., Koike Electric, Woodstock, IL 60098 815-337-0050 
§ Gunther, W., GmbH, 0 8500 Nurnberg 82, GERMANY ....... (0)911/65521 or 65520 
§ ICO-RAlL Y Corporation, Palo AHa, CA 94303 . . . . . . . . . . . . . . . . . 415-856-9900 
tlmtronics Industries, St Petersburg, Fl33716 ... ........... 813-572-9010 

International Resource Svcs., Miami, FL 33166 , . . . .. ................... 305-884-2924 
ISl Products Int'l, Ltd, Syosse~ NY 11791-6093 .... 516-937-3475 
m Schadow, Eden Prairie, MN 55344 .......... 612-934-4400 
Judea Mfg. Inc., Harbor City, CA 90710 .. . . . . . . . . . . . . 213-534-0959 
Kaut & Bux Manufacturing Co., Mundelein, iL 60060 . 708-949-8505 

§ Leecraft Mfg., Long Island Cily, NY 11101 ........ .. .. . .. .. .. .. 718-392-8800 
§ lutron Electronics Co., Coopersburg, PA 18036 .. 215-282-3800 

lZR Electronics, Inc., Gaithersburg, MD 20879 ... 301-921-4600 
Manufacturers Components, Inc., Hialeah, FL 33016 305-556-4481 ;80(}-367-o377 

§ Marquardt Switches Inc., Cazenovia, NY 13035 .. 315-655-8050 
Noble U.SA, Inc., Roiling Meadows, IL 60008 708-364-6038 

tResistance Technology Inu, SI Paul, MN 55112 . 612-636-9770 
tRoanwell, New York, NY 10014 212-989-1090 
tSecma, Inc, Secme, Irvine, CA 92714... 714-261-06tO 

Senior Inds., Inc., Wood Dale, IL 60191 . 312-35(}-1600 
Shakai Far East ltd., Peekskill, NY 10566... 914-736-3500 
SMK Electronics Corporation, U.S.A, Placentia, CA 92670 714-996-0960 

§Spemco Switches, St Clair Shores, MI'48080 ........ 80(}-482-2828 
§ Swilches Unlimited, Inc., Woodside, NY 11377 ..... _. . . . . 718-478-5000;80(}-221-0487 

Texas Instruments, Connector System, Attleboro, MA 02703 ... 508-699-5269; 
508-699-3450 

Texas Instrs., Matis. & Controls Grp., Attleboro, MA 02703 . 508-699-3800 

Switches, Snap Action (All Types)-S100 
§ Aromat Corp., Matsushita Electrical Works Ltd., New Providence, NJ 07974, 

908-464-3550 ............................................... B0 1650-1651 
§ BURGESS-SAIA, Inc., euffalo Grove, IL 60089, 708-215-9600 •.•... ·B0 1652-1653 
§ C & K Components, inc., Newton, MA 02158-1082, 617-984-8400 ••..•.. Bo l654 

Carlingswitch, Inc., Plainville, CT 06062-1156,203-793-9281 .•.•...•.... B01657 
§ Cherry Eleclrical Products, Cherry Corporation, Waukegan, IL 50087, 

708-662-9200 ........•.•.•......•....•...... "............... B'1684-1665 
§ CRL Components, Inc., Roxboro Group, Fort Dodge, IA 60501, 515-573-1300 

.•.•.•..•..••..•. . .. ...•.•.. ..•... ..•..•. ... ..•.•. .. . . .•. ... e01671-1672 
§t CW Industries, Southhamplon, PA 18966, 215-355-7080 ••..•....• Bo 1678-1679 

§ Direct Sound Corporation, New York, NY 10011, 212-691-9050 •.......• B·1681 
§ EAO Switch Corp., MiHord, CT 06460,203-877-4577 •.•••... ,..... e.1684-1685 

Electronic Components Groupe, Stein Industries, Inc., Minneapolis, MN 55403, 
612-375-9639;800-677-8719 ........•.•..•.•....•.•.•....••.. : Bo 1689-1692 

§t Electr05witch, Unit of Electro Switch Corp., Weymouth, MA 02188, 617-335-5200 
................................................................. e·1694 

Fifth Dimension, Inc., Trenton, NJ 08638, 609-393-8350 .•.•.•••.....•.. Bo1696 
§ Grayhillinc., La Grange, Il60525, 708-354-1040 •.•..•. :......... e.1700-1701 
t Heinemann Electric Co., Lawrenceville, NJ 08648-0800, 609-882-4800 

.•..••... ... •... .. .................................... ... ... e 0 1368,1370 
§t ITW SWitches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040 

••.••.•.•••. . ..•.•..•.•...... ........... .•.• .......... ... .•• 801718-1721 
Jayco Plastics of California, Inc., Orange, CA 92665,714-974-1701 ..... Bo1818 

§ Lamb Industries, Inc., Portland, OR 97225, 503-297-8878;800'-824-9374 
.••.•.. , ......................... ......... ....... ... . .... •.. e01728-1729 

§ McGill Manufacturing Co., Inc., Valparaiso, IN 46383, 219-465-2200 
e o1735-1736 

§t Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 
... ....................... ....................... ••.. •.• B·1738-1739,1742 

§ MORSI ASC, Wakefield, MA 01880-4444, 617-246-1007 .•.•.•.••••.•••. Bo1745 
§ NKK Switches of America, inc., Scottsdale, AZ 85260, 602-991-0942 

.... ..... ... . ... .. ...... .... ...... . .. ... .... ..... .. ...... ... Bo1746-1152 
§t Otto Controls, Otto Engineering, CarpenterSVille, Il60110, 708-428-7171 

...................................................... _.. •.• B0 1762-1763 
§ Power Dynamics Inc., West Orange, NJ 07052, 201-736-5722 

.............. .................................. e o1784, Co1501,1504-1505 
§ Schurter, Inc., Petaluma, CA 94952,707-778-6311 •.•.•••••.•. ;........ e o 1771 

Advanced Input Devices, Coeur d'Alene, 10 83814 ...................... 208-765-8000 
Airpax-Garnbridge Division, A North American Philips Co., Cambridge, MD 21613 

....................................................................... 301-226-4600 
§ Allen- Bradley Co., Div. of Industrial Control Grp., Milwaukee, WI 53201 ................ . 

414-382-2000 
t Alpha Products, Inc., Westlake Village, CA 91362 ..................... 818-889-9304 
§ Alps Electric (USA), Inu, San Jose, CA 95134 ........................... 408-432-6000 
§ Annulus T echnicallndustries, Inc., Ancaster, Ontario, CAN L9G 4G4 .... 416-648-8100 
§ Arcolectric Corp., Canoga Park, CA 91304 .............................. 818-700-1933 

Ark les Corporation, Watertown, MA 02172 ...•.......•................. 617-924-2330 
§t Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050' 

....................................................................... 804-974"5100 

§-Product sold through distributors t-Product meets MIL specs cf>-Rentals #-Value Added Reseller EEM 1991 
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Augat Inc., Attleboro, MA 02703 . 617-222-2202 

§ Augat Alcoswitcl1, Augat Inc., ~J. Andover, MA 018~5 508-685-4371 
Aztec Industries, Inc., Mesa, AZ 85.~ '0 60? 833-3131 ;800-729-3132 

§ Barksdale Controls Div., imo Industries !nc., Los Anqeles, CA ~l0058. 213-589 .. 6181 
§8ownmr Instrument Corp., Clearwcfl8r, FL 346~~2-47qR . [I13-:-;'i':3-:2S2!) 

§t C & K/Unima:<, f.ne., C & K Comr.Jlment~" inc., Wamngloid, C1 (.j64~2 ~O::"'269-87{)1 

ChiccigO Lock Co., Chicago, iL 6D64'1 312-202-7"1""/7 
GIC Components Inds. Co., Ud., Hs~n Tien City. TAfVIJ.AN R.o.C. .sB6-2-9:t~30?' 

§Cole Hersee Co., Boston, MA U2127-2467 617-208-2100 
tControl Products, inc., E. Hanover, N,; O',~936 . 201-887-9400 

§·t Crouzet Corporation, Carrollton. TX 1'500'::-)-2503 . 214-250-1647;1-800-527-5311 
CTS Corporation, Elkl>art, IN 46~H 219-293-7511 
CTS Corp.,Electrocornponents busirIGs.<> unil (Formarly EIMtart Oi\/,), ElkhBlt, IN 46514 

2 19-295-3575 
§ CUI Stack Inc., !leaverton, OR (1'101]5 S03-643-4899 

§t Eaton Corp.lCuile:r-Hamme! Plods, Aerospace &. Commercial Controls Div., MHwaukee, 
W15321fi 41"+"449-7481' 

§ Electric Swilcnes, Inc., Los Angclies, Cf'" blOO:38 
El.MA Electronic inc., Fremont, CA 94538 .' 

t Elmwood S~nsors, P8wl.uckel, Rl 02861 
# Enqineered .l\ssembli€s (5, Comp('lnent~~ Corp., '( eterboro, NJ 01608 

2-13-660-1310 
4 '15-656-3400 
401-727-130D 

. ?01-288-4477, 
800-447-5638 

EnTech Corporation, Sirnsbuql, CT {J60;'O ~"X3-6S8··.?/,40:20::l-651-9[)S7 

§ Efltech Sysl':"lms, Inc., SimshufY, CT 06070 203-651-9.557 
§ FENWAL Inc., Ashland, MA (Ji 721 ;;08-881-2000 
§ GG-Thorsen, Rockford. IL 61105-1209 ~,15-968-:;166i 

§ Go SWilCh, LOUIsville, KY 40233 . 502-969·2386 
§ Gunther. \N, Gmt)H, D 8500 Numberg 82, GI:::RIv'bNY (0)81 i i6552 I or 65520 

The Hall Compmy. Urbana, OH 43078 51:1-652-1376 
·t Haydon Swiic~l & lnstrument 'Waterbury, CT 06"(05 . 203--756-,4t1-'r 
§ !CD-HALL Y Corporation, Palo Alto, CA n430~j . . .~ 1 b--866-9900 

Intaq Key Panels, GM Nameplate, [riC., Seattle, WA 98i 19 206-284-5475 
~f1tBrnationai rji!Groe~edronit;s, A-'lin~~.()n, TX 7600::1 fli7··fj6·1 -2244 
,Iaico Pr .. xwcts, ,Jaidiflqf!1 Mfg. Co., fn:-.. , (';Ilio.tqo. lL 60622 312-4')1-'~ ono 
~"aUl &. 8ux i\ilamp'ac~1Jdpg Co., ,;l/lull(::ieiei! I,lL otl'JCI;i ~·:)G-f)-l·:;-CS.j~ 

Ki\YCE.E !NDUSTRiES lTD., B!;mbay-3B, lND!iJ. ;~f, 1 ~.sG7-fi8,2fi j 352·j·.:22··23 
Leecraft Mig., L.mg Island City, i'\!V 11 -; O·j .. 718··39?,-(iBOO 

§t Machine Cornponents Corp" Plainview, ~\lY i i RO:1 b 16-084··7 222 
§Mantox Corp., Oxford, MI48371 313'628-B210 

Manufacturer. Component., Inc., Hialeah, FL 33016 305-55&4481 ;800-367-0377 
§Marquardt Swi1.che~ !n<.;., Cazenovi3, NV 13035 315-65~)-fj050 

J. R. Merrit.l Controls, Inc., Norwall, Cl 06854 . 203-855-G10();S()O-333.,5762 
Milross Controls., Inc., Southampton, PA ·t 8966 . ~.!15-355··0200 

iVlouser Electl'Oflics, Mansfield, TX 76063 . [JOO-346-6873 
Noble U.SA, Inc., ~~omng Meadows, IL 60008 . . 708-364-GO~3,g 

§Omron Electronics. ~nc .. Control Comporlenrs Division, Sr.haumbufg,!L 6017:, 
708-843-7900 

t Orbit Instrurnem of Cal, Orbi! jn.strument Corp. Cyprc::C!ss, C", 90630 
§t Pass & Sevmourll:G.ogrand, Pass & S0ymOl.lr/!nc Syracuse, I\!'{ 1:~221 

714~527-0561 

§ Relay Speclafties, Oal<land, NJ 07436 . 
tRoanwelL New York. NY 10014-
t Saint Swi1ch, Inc., St. Charles. ~L \~017~f 

SchroUlncoq)Of2!ted, Warwid<, HI 02836 
§ SeacO(, ~nc .. Westwood. NJ 0/675 
t Secma, Inc., Secme, lfliine, C~. 9271/1 . 

Shin-EIsu Polymer Arn:::rica, !nc .. Unioil Oty, CA 84'je7 
Shoio:ai Far Ea.s-l Ltd., 1~\e(-:lks~{H~, NV .~ (:66ry . 

§ S~_ \Naber, Inc., ;Vro. laurel, N.J Oa054 
SMK Electmn~cs Curporatlun, It.S.A. Plac8fliJa. Ci\ 9;..:b/·O 

§ Spemco Swiiches, St Clail Shore~, Mi 48080 . 
t Square 0 Co., Palatine. IL 60067 

315-468-621'1 
201-337-100U 
212-989-1 090 
708-377-3779 
40-;-732~3?70 

201 -666-5600 
7i4-261-0610 
I~-i 5-A7::-AWDO 
914-7:::6-35DO 

sm:-8t)D-H,188:S00-257-8384 
714·-996-0960 
800--482- 2828-
708··387-2500 

Square C. Company, Contro! Pmduc1s, ~;:'llightdaJe NC 2::54S . 91 i) ... 266-3671 
§ Stancor. Wh!re-Rodgers, Logansport !l\~ 46947 . 219-722-2244 
t Suodsirand Data Contro~ inc., Sundstrand Corporation, F:edmonc, Wl ... !:1B073-970 I 

206-885-·3711 
§ Switches Unlimited, Inc., Woodside, NY 1·j .3/7 , 
tTech Laboratories Inc., Palisades Pk., NJ 07650 

718-478-5000;800-221-04fJ,) 

Texa.s Instrument~ Connector System, Attleboro, MA 02703 . 
201-944-2221 

. 508-699-52fl9; 
508-699 ... 3450 

Texas ln~)jJs., Mall~~, & Contrl)is G(r., A'tUeuoH), MA 0270~1 508··899-·3800 
§ Toka Arnerica,lnc., Mt Prospect" Il60056 . 708-297-0070 
§Torq Corp., Bedford, OH 44146 216-.232-4100 

Tricon industries, Inc., Electromer.hanical Division, Downers Grove,!l 60515-4076 
708-964-2330 

§ I Jnited Electric Controls, Watertown, MA 02272-9143 .... 
Westlake Components International. Westlake Village, CA 91361 

Switches, Solid State-5100 

617-926-1000 
80(}-228-1097 

American Conlrot Technology, Inc., West Dundee, Il 60118-2100, 708-426-67BO 
............................................... , ................ , 8·1645 

§ BURGESS-SAIA, Inc., 8uffalo Grove, IL 60089, 708-215-9600 ...... 8.1652-1653 
Cherry Electrical Products, Cherry Corporation, Waukegan, It. 60087, 

708-662-9200 ..................................................... 6.1662 
§ C,ydom Camp,my, Lakewo"d, CA 91171 ,-3699, 2i3-365-3G3G 

_ ........ _ .................. _........ ""<2086-2092, B.1450-1452,1454-1455 
§ Douglas Randall, PawcatUCk, CT 06379, 203-599-2075 •... 5.1459-1460, D.1133 
§ EAO Switch Corp., Millard, CT 06460,203-877-4571 •.. ,.. .." .•..• ,.,. 130 1684 
t Frequency Eleclironics, Inc., Mitchel Field, NY 11553, 516-794"~500 •.... A.1369 
t General Microwave co,po,ation, Amityville. NY 11'101, 516-226-8900 .... Ao 1749 
t Lorch Eleclronics:Oiv. 01 lIe,nitron Corp., m. Pete,sburg, FL 33710, 813-347-2181 

.. ,.............................................. ................. Ao 175i 
§ Micro SWitch, A Honeywell Div., Fre"port, IL 61032, 815-235-6600 ... .... 130 1742 

Switches, Step Type-51 00 

§ Philips ECG, North American Phmps Co., Wmiamsport~ PA l1'i70i, TII'-323-4691 
.... _ .....•. _ .••.. _ ..•.... _ •.. _ ., •.. " •....••...•..•.•• ,.. A<.::.~~11t-i-:;;119 

Rundel Products, P.,liif:!d Contll"OSs InCOrplli"atICCli, Wate .. hur~" 1;1" 06:105, 
2mi~l57~4200 . _. . .. _ ... ". , .. :'.::f, 1769 

Ul/ikol',on Hesearch. ~od'1"\'!I~{1. ~lJ!U :!lj.\:~~,~}" 3lq ::"\?,iJ-,sa·l j 

AEL f.lulense Co:rp., L.ln~Cl~.\le, Plc, I 944ti 
Aerur·l8X L~tblJ1"alLJljc~; Ir!c., -",.H;;' In(. ~"'!i::inllin\.'l. !'.If i -j eO~i 
Amf1lltonb;. Inc., PhiladelphIa, F't\ i :<,\-[ hI! 

t Analog DeVices. [nc., Norwood, iv/A {}20f:';~- £\ II,of 
§t f ... NZAC, M/ A-COM. E',urlingion Mr\ (j ISO? 

I\sim-Geo-Mmin8. inc., Venture'., C/·" 930('" 
§ S:J.rk:::ddiu C,oniruk 1)[v., iflit.l IflI.JLJ':.>iliu;~ h-,(Jo, :.c-f. t\II!-;,oole-, [~::.. r~Wi.r.,r. 

Cumbnrl.ge Aerofio. Inc., ~~hidf.'y, M/-\ 014(-)4 

£.' I !j 'b~: .~,~ ... :~., ':\';:j 
:.,-lb-6f:)/.j--f.:;;rOtJ 
'2.J J--·,Cd·-I)Gt![1 
.:,!-/·<_O(,r ... .!.;"{OO 

Canadian Ti·lermO?t3t~ &. Contror O(~V(C8:": L,d i\ilotl!';"':1i. i:::'\ \ C:'.~N,.n/ .. :+_~(i~';_·(-' 

§ C (i, K Con Iponents, Inc., Np,wtOII, MA ()~ 1 !")S -1O:~,~! 

§Coie Her~(~E' Co .. Boston, MA 021?7·-:=::4b, 

·.'~,1 .",·\',~.~{?~Tt.4 

;:1".'-')5" (j'(!(J'] 

ii~ -:-··,'?oSB-.?·1 00 
CHL '':;ompone>1i:-\ inc., RO)l~)QI'c· ?rour, '~!'r~ ::'(:(1. ":'. j.<\' ::.~f. . .';·7:! - -.. ,n!} 

Cross E~ectronics, Wmrendaie, PA 15086. <: i:~-:-i'7o-'i5H·l 

t Oa4co Inrillstrjes, Inc., Comptnn, CA ~iJ~~~'lJ . 21 J"li::,·1 ~ i j~':) 
T Dionics, W8stbury. I\I'{ .j ~ b80 

Dyniclyc/Controb, inc., (;arn~loii;l, ~)U Sf'VI2. 
§ Eaton ·~;orp./CLltle;+I;,rnrp'8:· Prn.-j·, i\nr;'~rrl{.'t: .n !."'r. ~;!ff I 'I' .: t' I ~ q. !' ~!l"" I\'::l'f,,,,,~'i-:n:' 

WI53~·:H) :~ ·'·;.l.L~-· ·('"·rl 

§ Efedor, Inc Exlon, PA 1 ~~:l41 
§ Electromcttlc Conirols Corp. j-loHm.:sn E~-late::;, Ii. r5(; i C!5 20 I (: ·'(.';H:i(C 
t Eloctrc'space Sy~::;lf)ms, Inc., riidt.;:\:-dsOil. T~:: 7::;1·,.B:~ 1.:)~J~j ;' lLl-··1/:·; .:." :5? 

fnC(CL1, lnc., Sp:Jli1L, W:\ ~jt'i1 or.; ,,:);-; .. "( "I. i ':;~? 

t Genlf',co Tcchnofog':I Corp., JJl i'hrilda, ,.:::'\ 906:JE ! ',.:.-: !;-~~: -7('-('. i 
§ ~3unthcr, V,/., GmbH, D 8500 !\\urnbe{~J b:?, (::Jr:f-irYV,i\' ':' {O,n i ; / :;';1;.:;.>1 (': ;;::;G?0 

HE!. inc.. OpmDle~~trfJnlc~·1 Oill \IiG~t)n~~. ~"\\J [-;;;:·8G. ~. !? 
§t HO(IC'j'ljve'l MicrosV'Ji'(cn Ow., F1i<::ha.rdson, T:': :' !jGS j "I.', 

§ iTV') SWnC;'2~·:, 1!Ii:l(1i:; 1"1)01 \ii!(.lrlts" '::;hiC':fl0 H. ~(""lr:~;L; ~"1:1_~~k ~!f)-,'rJ 

i· ..Jf\/IJ l;\[iusl<ie~~. lnc., !n··.!i();)'.'Ipoii.s, fl'] ,·~G:.:~;:/ 

~ 'jro·~(r GC:;' P: '-..\I'.I't(~i! ·1\!(y,::I<.;h)('I( ( ;.: 1 ~-;;'n 

t M::uLee S\vitch Cn., Uplanci, Cl, g.j 736 
M3tri)~ Systems Corp., Calabasas, CA. 01302 

i'· Merrimac jnduSll!eS, vVesi GaJdlftJ\:)II, N,: 07C(}~-; 
r"iiGropha~c, l\lorwDtk, C-f 06.85(:) . 
OakGrigsby Inc., SUgdJ Grove, !L 6n5~")4 
O!ektron Corp .. SIgn21 Tecfmology Corp .. Wdlsim, [v'Ii", 01 !:;, c . 
OmCUG [ngill<;;oeri;1n, Stamford, CT 0690-' 
Ormon 1:::]8GirDfl iCS, ~r~c., Corw\)f Cm'-lp(hh-lf!;.S U;'.liskIH, E','.;·~;.-(l'lm\u'·(~, :l. ,: 

§ Ornron Ei(:!ctronicE, Inc., r- J\ ~,ys;/-:;:\ I·I::·~ Di'.,l, '::";,,;lliJiii) It-;il; ~.J, It '0~_\~ 7:' 

~: Payne r:~·lglnc8~ i(liJ, ScrJi""t D.epJ)t, \'<f\! :?!:,(")1.iO . 
Pha~e So~~trol Elec1ronics, G~Gn(li'l18, l1JOS 

r;, 

a·i 1:3- ~·:;~?-;.!~U1 
~~.1~.~~·,"").l~.~J:Y 

:Si:.,:·-;:;!),·~ ;:)~:,n!) 

)OG"{~!)'_· ~;::/~yj 

·~ue··r-A·."lj· !',ll~O 

uOIl-C7'(: _f·.~:;,.t~:: 

~·\~\N£( Funciiof1f:i r.llginGe~m~J. Gar!<"J"Jd, -,),: "7':[1.-'2 ~:'ig '>I·~'· "D~;~. 

§t Pr8cisioil MOriolit!llCS !nc. Subsiuiarv ;:It [:.\()u~:~s 1n(;. 3~~f1t·~ CI~l~:;', ,>~. :,,[-.()'3:'::: ,>K):::' '.' 

f-iegRflt CO!ltrot~, Inc" :~.h0i!on, cy u648l .··{,,76? 
t HU~; ~lec;ronlc'3, ir.c_, M1. K§;:;co. NY -: ~·)5t~.!:.' 

§ Scieniiiic Tec~lnologies Irlc-

Sirul! !(-;fs-l)unn, inc. ~.nc! r-;j-G ;;)~'" in:-:. F'I~ff:J.fi. : '" ·}2~·.· -1_"(; ) i 

§t ";·:'.'!p,cJV;,8 .... ,rysla)O;-i~c·., TI:,;,i;o\j~''1f~ [nc!ust;.!;.s, );.j .... , ;>~r:,h ~,.:!r:,!;., .)~ .. : 

-I ,:>Ie- -feeh C:crporat~on. ~jo;~8rr;a'l. HT t=.::-, ,; 1.5 i. :)C-:k~' '.::';':::' 
TE.'mpo instrument !nt.:., Com",-:a(;~\ : j : .. ~ b ': ~;. :';3': '. ".(:;., 
Trfac Ele'':1fOnit; ·SYSh-l'YlS, Inc., Gle;,da~e. ~Jl 1 Li~ .. i .(_ 'A·' -L-'7'.):) 

§ United C!~~r;im; Cuniroi:--;, ',Vd:I::Tio·,'!1! [;I;.': '_;2~·· - c·'; .;. 
t WaU,ins-~I()~nson G:-.o., ~\:1k:' AHo, CA 9L:?-04 
Wirl~ Band E.ngjn8erill~ CCi_, !llC., Pi':oeni:.- !\./ .350;:);') 

Switches, Step TYPf}-51(lI} 
BURGESS-SAIA, inc., rat,nttRl/fJ GnwB, n. GnOf!9, 70a-2i5-~~i~)'O ... 

t Cole Instrument COlrp., Sarr~;;, ~~i1a, C,t\ 9271H, -.··~.ft-5h6··3-j(l'!J .. 

(~ ~ 5-~'(n-~' 1/1• 

C:02-;:S~\~ ; ':; 7') 

~}!'HiS2 

',-;!I- '~ .0(:;:-f 

§i' C<'fnMtmicationz ~nstr~!ml,mt::;,. ~nc., 1-?'.i/i'vi$W, we 2S"l:'jilJ. lOt~··62[;1-r!Ti' 

Onugli!is Randall, Pawr:~~tm!~, GT ()!6:rn, ~?.ri(3-59~1-20l~ .. .. _. ... bi\"~J~G-J 

t Janco Corp., 8urbank. G,c,} 91506, 813-B4H···i.:1Ii)O .,." :·-~"·J·,:'·~:-'j,·'1l;?? 

t Lucas Ledex Inc., Vand01lia, OH 45317-0421, 5i3-a98··,3G21 ~o·J?~j.~i 

J. R. Meuritt Controis, ~nc'J r.Jorwaik, CT 06851.f" 203-655-~iO('j;f}oO~'33:}·-G7!u2 
...... _ .. _ .. _ .. _ .. __ . _. _ . _ ........ _ .... _ .....• _ .. _.... ......... [)"'1i3H 

!i Ohmite Manufacturing Co., Skokie, It. 60076, 708-675-2600 .......•.... A·19M 
t Pres-Air-Trol Corp., Mamaroneck, ~lY 10543, 914 .. 6!la-~026;fi(lO-431 .. 2625 (oulside 

lilY) . _ ............................... _. _ .... _ .................. 1o\-176R 
Rundel Products, Allied Controls Incorpo,atee!, Wolerbu,v, CT OS'705, 
203·757~4200 ... _., ........... _. ...... ... . .. " ... , .. _..... B"1"75S 

§ Schulter, Inc., Petaluma, CA 9'1952, 70r--rnHl311 _ ...... _ .... _.... .... <'i°Fr.! 
9 Sluu!f.;O, ~nc., Smithfield, ~JC 275Ti', g~!~H}3,1 ,;3135; i·EO[IJ-815-:J135 ... !pt __ i 7 ?:', 17'i~:' 

Sorenson Ughted Controls, Ha,llorll, GT 0611£ .. , 2C3-527-3092;i-SOO-243-0:14~ 
_._ ........................... _ ................. _ .... i'l"1787 

t Tech laboratories Inc., Palisades Pk., NJ 01650, 201-944-2221 
I'll lIeetronix, Inc" Lexingtun, IIIE sasso, 30$-~2.4-4EOO .. 

Airflyte Elctrns. Co., Bayonne, IIlJ 07002 .. 
§ Alps Electric (USA), Inc., San Jose, CA 95134 
§ Amerace Corporalion, Hack"tlstown, NJ 07840 .. 

§t ASM Corporation, Smithfield, NC 27577 

So'11S9 
ii,' il~O 

201·436- 22.30 
408-432'-60(lfJ 
~~O 1-052··1 t 22 
9 I 9-934-31 04 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs 1>-Rentals #-Vaiue Added Reseller 



Switches, Step Type-5100 (Cont'd) 

-§ Buchanan, Amerace Corporation, livingslon, NJ 07039 ................ . 
t Electro National Corp, Canton, MS 39046 ............................. . 

GTE SUPPLY, GTE SUPPLY, DFW Airport, TX 75261 .................. . 
§ ITW Switches, Illinois Tool Works, C:;hicago, IL 60634 .............. . 

litton Encoder Div., Chatsworth, CA 91311 ........................... .. 
§t Machine Components Corp., Plainview, NY 11803 

Noble U.sA, Inc., Rolling Meadows, IL 60008 .......................... . 
Relay Service Co., Chicago, IL 60651 .. . 

§ Relay Specialties, Oakland, NJ 07436 ...... . 
§Tenor Company, New Berlin, WI 53151 ............. . 

Switches, Surface Mount-5100 

201-992-8400 
601-859-5511 
800-433-4837 
312-282-4040 
818-341-6161 
516-684-7222 
708-364-6038 
312-252-2700 
201-337-1000 
414-782-3800 

§ Aries Electronics; Frenchtown, NJ 08825, 908-996-6841 •.• Bo l649, Co1281-1282 
BURGESS-SAIA, Inc., Buffalo Grove, IL 60089, 708-215-9600 .•. ... B.1652-1653 
C & K Components, Inc., Clayton, NC 27520, 919~553-3131 .•.•.•.••••.• Bo1655 

§C & K Components, Inc., Newton, MA 02158-1082,617-964-6400 ..•.•.• Bo1654 
Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

708-662-9200 ,.,., .... , •............•.•..........•..•..•.... Bo I661,1663 
Cole Instrument Corp., Santa Ana, CA 92704, 714-556-3100 .•....•..... Bo1660 
CRL Components, Inc., Roxboro Group, Fort Dodge, IA 50501, 515-573-1300 

•..•• . ... .. .. .. . .. •. .. .•.... . .•... .... .. ...•.. .. .. ..•.. . . . .• Bo1671-1672 
Crouzet Corporation, Carrollton, TX 75006-2503, 214-250-1647;1-800-527-5311 

...........•.•.................•..•......•.•......•.•......• :.... Bo1675 
Direct Sound Corporation, New York, NY 10011, 212-691-9050 .•.•.•... Bol681 

§ EAO Switch Corp., Milford, CT 06460,203-877-4577 •...•....•...• Bo l684-1685 
Electronic Components Groupe, Stein Industries, Inc., Minneapolis, MN 55403, 

612-375-9639;800-677-8719 ...•..•..•..•...•............ Bol689-1690,1692 
§ Grayhillinc., La Grange, IL 60525, 708-354-1040 ..•..........•..•.•••. Bo1698 
§ Hamlin Inc., Lake Mills, WI 53551, 414-648-3000....................... B01706 

Intaq Key Panels, GM Nameplate, Inc.,"Seattle, WA 98119, 206-284-5475 
B01815 

ITW Switches, Illinois Tool Works, Chicago, Il60634, 312-282-4040 
....................................................... B·1712,1716-1717 

§ Mepcopal Company. San Diego, CA 92121, 619-453-0332 ......... 8'1137 
§ Micro SWitch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 ••..•• B'1740 

MORS/ ASC, Wakefield, MA 01880-4444, 617-246-1007. .. .. . . ..•.•.• •. B'1745 
§ NKK Switches of America, Inc., SCottsdale, AZ 85260, 602-991-0942 

.................................................. BoI746-1747,1749-1752 
Preh Electronic Industries, Inc., Lake Zurich, IL 60047-2578, 708-438-4000 

.................................................................. B·1765 
Rundel Products, Allied Controls Incorporated, Waterbury, CT 06705, 

203-757-4200 .................................................... 6'1769 
§ Sorenson Ughted Controls, Hartford, CT 06114,203-527-3092;1-800-243-0240 

................................................................. B'1787 
Switchcrait, Inc., A Raytheon Company, Chjcago, IL 60630,312-792-2700 

..•....•..••..•........•...••...•..•...•............•.......•...• B·1784 
Wilbrechl ElectroniCS, SI. Paul, MN 55107, 612-222-2791 ..••••. A.2077, 6.1793 

§American Research & Engineering, Elgin, IL 60123. 708-888-7245 
Annulus Technical Industries, Inc., Aneaster, Ontario, CAN L9G 4G4 416-648-8100 

§ Aromat Corp., Matsushita Electrical Works Ltd., New Providence, NJ 07974 
908-464-3550 

§ Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050 
804-974-5100 

§ Augat Alcoswilch, Augat Inc., N. Andover, MA 01845 508-685-4371 
Aztec Industries, Inc., Mesa, AZ 85210 . 602-833-3131;800-729-3132 
CIC Components Inds. Co., Ltd., Hsin Tien'City, TAIWAN R.O.C. ....... 886-2-9174302 

§ Control Cable, Inc., Ba~imore, MD 21207 ..... ............. 301-298-4411 
§ CTS Corp.,Electrocomponents business unit (Formerly Elkhart Div.), Elkhart, IN 46514 

219-295-3575 
t Daico Industries, Inc., Compton, CA 90220 
§ EECO Incorporated, Santa Ana, CA 92702-0659 .. 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 . 

§ General Electric Co., Accessory Equipment Plaru, Bridgeport, CT 06602 

213-631-1143 
714-835-6000 
201-288-4477; 
800-447-5639 

203-382-3023 
ITT Schadow, Eden Prairie, MN 55344 ...... 6t 2-934-4400 
K-Two Industries, Palo A~o, CA 94306. 408-720-9316 
LZR Electronics, Inc., Gaithersburg, MD 20879 . 301-921-4600 
Manufacturers'Components, Inc., Hialeah, Fl33016 305-556-4481;800-367-0377 
MEC A/S, Ballerup, DENMARK DK-2750 . 011-4542973366 
Noble U.S.A., Inc., Rolling Meadows, IL 60008 ...... 708-364-6038 
OMNI Switch USA, Inc., Phoenix, AZ 85027 602-582-0629 

tResistance Technology Inc., SI. Paul, MN 55112 612-636-9770 
t Secma, Inc., Secme, Irvine, CA 92714 714-261-0610 
§Switches Unlimited, Inc_ Woodside, NY 11377. 716-478-5000;800-221-0487 

Tocos America, Inc., Tokyo Cosmos Electric Co., Ltd., Arlington Heights, IL 60005-3904 
.............. 708-364-7277 

Switches, Tap - See Switches, Rotary (Vol. B) 

Switches, Thermally Actuated-5300 
Airpax-Frederick Division, A North American Philips Co., Frederick, MD 21701, 

301-663-5141 ............•......•.•.............•.•....•.•......• B.1832 
Approved Purification Corp., Stamford, CT 06907, 203-357-0141 .......• B.1878 
Elmwood Sensors, Pawtucket, RI 02861, 401-727-1300 .•.•..•.•.•. B01842-1843 
Fenwal Electronics, Inc.l APD, Milford, MA 01757, 508-478-6000 ......•• B.1845 
Hold·Heet Products Corp., Chicago, IL 60640, 312-728-4454;3.12-728-4455 

................................................................... B·1501 
§ Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 ..•..• B.1740 
§ Selco Products Co., SEL Sales, Inc., Buena Park, CA 90621,714-521-8673 

.............. ; ................... : .............................. B·1861 
Therm-O-Disc, Inc., Sub. Emerson Elec. Co., Mansfield, OH 44907-0538, 

419-525-8500 ............................................... B0 1391,1865 
§ Therm-O-Disc, Inc., Midwest Components Product Grp., Mansfield, OH 

44907-0538,419-525-8450 .........•........•..........• ,.... Bo1867-1869 

WARREN G-V, GENERAL SIGNAL CORP., WHIPPANY, NJ 07981, 201-386-1200 
. ..... , .......................................................... B·1870 

§Aqualarm, Marine Safety Systems, Inc., Chula Vista, CA 91911 .......... 619-575-4011 
§ Automatic Switch Co., Florham Park, NJ 07932 ....................... 1-201-966-2000 
§Barksdale Controls Qiv., lmo Industries Inc., Los Angeles, CA 90058 ..... 213-589-6181 

Burling Instruments, Inc., Chalham,·NJ 07928-0298 ..................... 201-635-9481 
Cambridge Aeroflo, Inc., Shirley, MA 01464 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 508-45-2346 
Canadian Thermostats & Control Devices Ltd_ Montreal, PQ, CANADA H4P2B8 

................................................. ................... 514-739-3274 
§ Capintei: Instruments, Ramsey, NJ 07446 ............................... 201-825-9500 
t Chatham Controls, Chatham, NJ 07928 .......................... ' ...... 201-635-8892 
tControl Products, Inc., E. Hanover, NJ 07936 ............................ 201-887-9400 
§ Eaton Corp.lCutier-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 

WI 53216 ............................................................ 414-449-7487 
§ EliWell-USA Ltd., EliWell, S.P A, NYC, NY 10022 .......... 212-832-9393 
§ E-Squared Technology Corp., Ventura, CA 93003 ......... ............. 805-644-9544 
§ FENWAL Inc., Ashland, MA 01721 .................................... 508-681-2000 

Jaico Products, Jaidinger Mfg. Co., Inc., Chicago, IL 60622 .............. 312-421-1090 
Ketema/Rodan Division, Anaheirn CA 92806 ....... 714-630-0081 
Princo Instruments, Inc., Southampton, PA 18966 

§ Relay Speciallies, Oakland, NJ 07436........... 201-337-1000 
Shokai Far East Ltd., Peekskill, NY 10566 . . . . . . . . . . . . . 914-736-3500 

§Stancor, White-Rodgers, Logansport, IN 46947 ........................... 219-722-2244 
t Sundstrand Data Control Inc., Sundstrand Corporation, Redmond, WA 98073-9701 

.. .. .. .. .. .. .. .. ............................. 206-885-3711 
Sylvania GTE Corurol Devices, Standish, ME 04084 . . . . . . . . . . . . . . . . . .. 207-642-4535 
Thermik Corp.: Thermik Sensor Technics, GmbH, New Bern, NC 28562 

§ T okin America, Inc., San Jose, CA 95134 ........................... .. 
919-636-5720 
408-432-8020 

§ United Electric Controls, Watertown, MA 02272-9143 
§ West Electronic Sales Team, Westminster, CA 92683 

Western Elctrn. Camps. Corp., Camarillo, CA 93010 ... 

Switches, Thumbwheel-5100 

617-926-1000 
71<1-898-0120;213-495-5569 

.. .. .. .. .. .. .. ... 805-482-8002 

American Control Technology, Inc., West Dundee, IL 60118-2100, 708-426-6780 
................................................................. Bol645 

§ C & K Components, Inc., Newton, MA 02158-1082, 617-964-6400 .•••••. B-1654 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

708-662-9200 ..•......•...•......•.•..•.. ,.................. B01664-1665 
§t Crouzet Corporation, Carrollton, TX 75006-2503, 214-250-1647;1-800-527-5311 

................................................................. Bo 1675 
§t Digitran Division, Xcel Corporalion, Ontario, CA 91761,714-391-4321 •. , B'1680 

IDEC Corporation, Sunnyvale, CA 94089-2211, 408-747-0550 .•.......•. Bo1709 
§ Interswitch, Wm. J. Purdy Co., Burlingame, CA 94010, 415-347-8217 .•.• B.1817 
§ IVO Industries, Inc., Eatontown, NJ 07724, 908-542-5151;800-932-0489 

, ....... , .................................................. , B·1722-1723 
JAE Electronics Inc., Irvine, CA 92718, 714-753-2600 .•....•..•.•.•.••• Bo1725 
MORS/ ASC, Wakefield, MA 01880-4444, 617-246-1007 ...••.•....•...• B.1745 

t Tech Laboratories Inc., Palisades Pk., NJ 07650, 201-944-2221 ,........ Bol789 
§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845 .. 508-685-4371 

CIC Components Inds. Co., Lid., Hsin Tien City, TAIWAN R.O.C ... ' 886-2-9174302 
§Cincinnati Electrosystems, Loveland, OH 45140. ...... ..... ..... ..... 513-831-6800 

Computron Display Systems, Xcel Corporation, Elk Grove Village, IL 60007 
708-952-8800 

§t EECO Incorporated, Santa Ana, CA 92702-0659 . 
§ Electric SWitches, Inc., Los Angeles, CA 90039 ............ . 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 

714-835-6000 
213-660-1310 

.201-288-4477; 
800-447-5639 

§ Erni Components, Richmond, VA 23236 804-794-6367 
§GC-Thorsen, Rockford, IL61105-1209. 815-968-9661 

Ghielmetti, Inc., Westlake Village, CA 91361 800-228-1097 
§ Inter-Market, Glenview, IL 60025 . 708-729-5330 

International Microelectronics, Ariington,TX 76003 817-561-2244 
ISL Products Int'l, Ltd., Syosse~ NY 11791-6093 . 516-937-3475 

§Kessler-Ellis Prods., Atlantic Highlands, NJ 07716 ... 201-291-0500;800-631-2165 
Mouser Electronics, Mansfield, TX 76063 .... . . . . . . 800-346-6873 
Noble U.SA, Inc., Rolling Meadows, IL 60008 . 708-364-6038 

§ Omron Eleclronics, Inc., Control Components Division, Schaumburg, IL 60173 
706-843-7900 

§ Seacor, Inc., Westwood, NJ 07675 .. 201-666-5600 
tSecma, Inc., Secme, Irvine, CA 92714. 714-261-0610 

Shokai Far East Lid, Peekskill, NY 10566 914-736-3500 
SMK Electronics Corporation, U.S.A., Placentia, CA 92670 714-996-0960 

§ Spemco Swilches, SI. Clair Shores, MI 48080 800-482-2828 
§Switches Unlimited, Inc., Woodside, NY 11377 ........... 718-478-5000;800-221-0487 
§ Tacos America, Inc., Tokyo Cosmos Electric Co., Ltd., Arlington Heights, IL 60005-3904 

708-364-7277 

Switches, Tilt - See Switches, Mercury Displacement (Vol. B) 

Switches, Toggle-5100 
§Arcolectric Corp., Canoga Park, CA 91304, 818-700-1933 .•.....•. B0 1141,1648 

C & K Components, Inc., Clayton, NC 27520, 919-553-3131 . • . • . . • . • . • .. B.1655 
§ C & K Components, Inc., Newton, MA 02158-1082, 617-964-6400 •.•...• B01654 
t Capitol Switch Inc., Bethel, CT 06801,203-744-3300 ...••....•....•.•.. B01656 
§ Carlingswilch, Inc., Plainville, CT 06062-1156,203-793-9281 •.•..•. Bo1657-1658 
§ Direct Sound Corporation, New York, NY 10011, 212-691-9050 •..•..•.. B01681 
§ Electronic Components Groupe, Stein Industries, Inc., Minneapolis, MN 55403, 

612-375-9639;800-677-8719 ..•.• ,............................ Bol689-1690 
Grayhillinc., La Grange, IL 60525, 708-354-1040 .•.....•..•.•.•..•.•.• B01699 
Hasco Components International Co., Bellrose Village, NY 11001, 516-328-9292 

•.....•..•.•.....••.......•...•..........•..•.....•....•.•...••.. Bo1707 
§ Lamb Industries, Inc., Portia",;!, OR 97225, 503-297-8878;800-824-9374 

•........•.•......•....•.•....•..........••....••.•... , ....• B01728-1729 
§ McGill Manufacturing Co., Inc., Valparaiso, IN 46383, 219-465-2200 ,.... B01734 

§t Micro SWitch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 .•..•. B.1743 

§-Product sold through distributors t-Product meets MIL specs <p-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

§ MORSI ASC, Wakefield, MA 01880-4444, 617-246-1007 .•......•......• 8.1745 
§ NKK Switches 01 America, Inc., Scottsdale, AZ 85260, 602-991-0942 

.. . .. . . .. .. . . . ... ........... ............................... 8·1746-1752 
§t Otto Controls, OliO Engineering. Garpenlersville, IL 60110,708-428-7171 

.................... . ................................ 8·1762-1763 
§ Power Dvnamics Inc., West Oranue, NJ 070S?, 201-736-5722 , •.. , .... . a-1764 

f-lDi 1':1<:I'Os., Inc., New flochelle. r-lY 10801,914·632-7274 . . . .... .. . . . ... B·1167 
Shog~o In\er~.tion;'1 Gorp., Greal Neok, NY 11021, 516-466-0911 ....... B-1778 
f,witchcrafi, 'nc .. A Raytheon Company. Chicago, IL 60630, 312~792-2700 

§ T-Bar D.ta Switch Corp., Sl'>ellon, CT 06484,203-926-1801 .. ... S·1788 
t Tedl L~b(1raicries inc., Faii':i.'i:ld~s p~c, NJ 07650, 201-944-2221 8-1789 

Adams Rilp, Prnducts, !nc., Glenriaie, CA 01204 . 818-241-5121 
Advanc~d :=;y.stCnlS Concept.'::, InG .. Altadena, CA 91001 818-791-0983 

t i'A.irr8:: C2mb,ic:~lC' Divisiu(l, A i\!orifl A.rm:rican Philips Co .. r::ambrirtge, MD ?161~~ 
301-228-4600 

~ l\lien- Gr:lcjIDV Co. niv. of l!1du:::;tri<.l1 Control Orp., Milwaukee, WI 53201 
414-382-2000 

t ,t-\Ipbu Pmducis Inc .. Weslklke ViII3ge, CA 91362 .. 818-889-9304 
§ Arnptromx. Inc., RQwl;;lnd Helqht~, CA 9i748 . 213-666-1564 

Apphed Cornpomm!s, AC 11 r1erfa~;p" Rancho Sanla Margarita, CA 92688 
714--858-9488 

P .. ,\<' os Corpor8.ti0n Watertown, MA f)217? . 617-924-2~~30 

§ AromAI Corp .. MClfsushlt,J ElectricaJ Works Ltd, New Providence, NJ 0797~ 
908-464-3550 

§f /'!lOW t'~art Components. Cooper inrlustr!es, CharlottesvIlle, VA 22906-9050 
804-974-5-100 

i\uqai Inc., Mtif'-~boro, MA 02703 
§ l\uqa1 A!coswitch. Augat inc., N. Andover, MA 0"1845 

§t (31'im E"Icctronic::;, Fitil Lawn, NJ 07'110 . 
{ie ((~ r~./UniIT1;;lX, lnr.., C /!J K Components, lnc., Wallingford, CT 06492 

C!C Comp()rlcnts Inns. Co .. u.o., Hsin Tien City, TAIWAN Rnc. 

617-222-2202 
508-685-4371 
201-796-2886 
203-269-8701 

886-?-9174302 
fi C,nITliI"\ljllit:<.t'Fnn O'2vlces, fnc., Scarborough, Ont., CAN filii 83R5 416-292-4463 

201·831-9400 ·t ';:',cl'ifC)i Prorlucl';i, ir1c. [". H;;'~1ov8r, t'-JJ 07936 . 
?': en! (',~,'·'1~'"lfl::~llS. ltv' Pny,h'll r. nn-"u:' 'F(lft DOdQe. IA 50501 !:"115-573-1300 

§-! G{f,UZ-·::~\. Corroration, GarroUton, T;C 7S006-·~50::; . ~t! 4· ::::50~ 1 1.147; 1-800-527 -5311 
§ \:;~ JI Stac:, Inc., Beaverton, or, 97005 .s03-643-4899 

DUfa~<,'Ju!.1;'(; .. Arn~:-ri[;<ln E!nctton!c Componf!llts, Elkllart, IN 4651L! 219-264··11,16 
'::.;:1:~I'::· ~:18,::;I!ic ~i!rq. t:::P. in:.:., L()r:~~ I:-..!ar;d ":::;it~'. 1\1,), 11'; 01 . 710-937 8000 

0l E::ion l";Oi~J.' Cuh3r-Hi:l.rrrnc-r Froejs, !.i.eruspac€ it COrYl'TlefCic.li I::':Oiltrols Oiv, Milwau:\eu, 
WI 53216 414-449-7487 

§ E!ecleic Switches. Inc., Los Angeles, CA 90039 . 213-660·1310 
# EngineelOd Assemblies &. Components Corp., Teterboro, NJ 07608 .. .201-288-4477; 

"r EnTE'ch Corporation, Simsbury, CT 06070 
§Gaynor Electric Co., Thomaston, CT 06787-0316 
§ c:c-'n-:ors-en, Rockford, IL 61105-1209 . 

800-447-5639 
203-658-2740;203-651-9557 

203-283-4388 
815-968-9661 

(j G8rl8ral Efectric Co., Accessory Equipment Plant, Bridgeport, CT 06602 

GtJicliTIetti, Inc., Wes1lCika Vijjege, CA 9'1361 . 
" ~<avd,)n S\!I!licl\ & Inst!wnent Wolorbury, CT 06705 
§ ICG-RAll Y Corporation. Palo Alto, CA 94303 . 
i·lmtronic.s lnduslries, SL Petershurg, Fl 33716 . 

International Microele('tro,,",lcs, Arlington, TX 76003 
tSL r:~rf)dt1r;ts inn Uel. Syosset NY 117£41··6093 . 

§ rn Sch21unw, Eden r)rairie. MN !:)53"·14 . 
I<AYCEE ~NDUSTr:lIES LTD., Bornbay-38, 'NOli", 
huy ElerlH'Ji(ics Corp., HIK~ BroOk. N.l 07058-202E"1 

-j L1ne F:"leG~ric Product!':, Harttord, CT 00141 

Liltelfusr;, I!le., Des Plaines, IL 600'l6 . 
§-1' hli~lr;hmo C')mouflents Corp., Plainview, NY 11 A03 

Mal·rLlt;?.c1~li'ers Components, lnc., Hialeah, fL ~{3Q-i6 
§ tyjarQi I<.lrclt Switches !nc.. Cazenovia NY 13035 . 
fr MEC AlS. Hi1l1clup. OENMAF1K OK-2750 
§ MG Eiectronlcs, Haupp~uge, Ny 'I i 788 

iViOL!SGr E!uc;lIonics, i\.%n:~,'jc:kj, D( 76063 

")o(iex/Sa~ori, Torr~l.nce, CA 90503 

203-382-3023 
800·228-1097 
203-7'56-7441 

415·-856-9900 
813-572-9010 
817-561-2244 
516-937-34'T5 
612-934-4400 

2615567-68;2613521-22-23 
201-227-2000 

203-659-3573;1-800-331-1137 
708-824-1'188;708'-824-0400 

516-694 -7222 
305-556-4481 ;800-367-0377 

315-655-8050 
011-4542973366 

516-582-3400 
800-346-6873 
213-214-1791 

§tPrlSS & Seymour/Legrand, Pass g Sevmour/lnc., Syracuse, NY 1.3221 

§ Plli!rnme htianufC'<cturing, Rockford, IL 61125-1386 
§ Relay Special1ies, Oakland, NJ 07436 . 
t nesislnncQ "fechnofogy inc, St. Paul, MI\l5S112 
~ RLe; EleGtronics, Inc., fIIIt. l<isCQ, NV 10549 

315-468-6211 
815-229-7773 
201-337-1000 
612-636-9770 
914-241-1334 

t .:;ag.:; Uibma1or!()s, tnC'., hjatic!~, ~i!A 01 7GO 508-653-08Li,4 
Saint Switch. lnc., 81. Charles,!L 60174 708-37"7-3779 

tSccl1la, Inc., SeclI1e, trvine, CA 92714. 7'14-261-0610 
Senior Inds., Inc., Wood Dale, IL 60'191 . 312-350-1600 
Shokai Far East L1d .. Peekskill. N'f 10566. 914-736-3500 

§ Spernco S'y'Jitches, St. Clair Shores. MI 48080 . 800-482-2828 
§tSwi!ches Unlimited. Inc., Woodside, NY 11377 . 718-478-5000;800-221-0487 

Texas Instruments, Connector System, Attleboro, MA 02703 . ..508-699-5269; 
508-699-3450 

Texas ins!rs .. Matis. & ConllOls Glp., Attleboro, MA 02703 508-699-3800 
§ Tacos America, Inc .. Tokyo Cosmos Electric Co .. Ltd .. Arlington Heights, IL 60005-3904 

708-364-7277 

Switches, Touch Ac~uated-5100 
]' Ga;>ilol Switcllinc., Belhel, CT 36001, 203-744-3300 ..... , ............ B'1656 
§ Electronic Components Groupe, Stein Industries, Inc., Minneapolis, MN 55403, 

6'12-375-9639;800-677-8719 ...... , .......................... ; 6'1689-1692 
'i' lEE (Industrial Electronic Engineers), Van Nuys, CA 91405, 818-787-0311 

................................................................ 6 0 1814 
Int~q Key Panels, GM Nameplate, inc., Seattle, WA 98119, 206 .. 284-5475 .•... 

8·1815 
JAE Electronics Inc., Irvine, CA 92718, 714-753-2600 ............ ,..... 8·1725 
Jayco Plastics of California, Inc., Orange, CA 92665, 714-974-1701 8·1818 

Switches (MIL), Non-RF-2440 

Lucas Duralith Corporation, Millville, NJ 08332, 609-825-6900 •.•....•.• 8.1822 
Adams Rite Products. Inc., Glendale, CA 91204 . 818-241-5121 
Advanced Input Devices. Coeur d'Alene, 10 83814 .. 208-765-8000 

§Alps Electric (USA), Inc .. San Jose, CA 95134. 408-432-6000 
Arrow Hart Gomponents, Cooper Industries. Charlottesville. VA 22906-9050 

804-974-5100 
Aztec Industries, Inc .. Mesa, AZ 85210 

§ Bowmm Instrumenl Corp., ClealWater, Fl. 34622-4796 . 
§ Brady. W. H.. Co .. Xymox Div. Milwaukee, WI 53201 . 

CAM. Graphics Co., Inc .. Amityville, NY 11701 
§ Eleclor. Inc_. Exton. PA 19341 
§ Electronics: Research A~sociates Inc., Winsted, CT 06098 

Enerco, Inc .• Seattle. WA 98108 . 

602-833-3131 ;800-729-3132 
813-573-2525 
414-355-8300 
516-842-3400 

215-524-2000;800-441-8246 
203-379-2731 
206-762-1422 

# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 201-288-4477; 
800-447-5639 

t GM Nameplale, Inc., Seattle, WA 98119. 206-284-2200 
§ Gunther. w.. GmbH, 0 8500 Nurnberg 82. GERMANY (0)911/65521 or 65520 

The Hall Company. Urbana. OH 43078 513-652-1376 
t Hallmark Technologies. Mt. 0018, FL 32757 . 800-874-9063 

I-Iokuriku USA Ltd., Morton Grove, IL 60053 . 708-470-8440 
t Hol1 Inc., Irvine, CA 92718 714-859-8800 
§ Lulron Electronics Co., Coopersburg, PA 18036 . 215-282-3800 
§ Micro Switch. A Honeywell Div., Freeport. IL 61032. 815-235-6600 

§t Miller Dial Corp., EI Monte. CA 91731 818-444-4555 
MOL EX. Inc., Lisle. IL 60532 708-969-4550 
New England Keyboard Inc., Fitchburg. MA 01420 .. 508-345-8332 

§t Pres-Air-Trol Corp., Mamaroneck, NY 10543 . 914-698-2026;800-431-2625 (outside 

Relay Service Co., Chicago, IL 60651 
t Secma, Inc .. Secme, Irvine. CA 92714 .. 
§ Tapeswitch Corp. of America, Farmingdale, NY 11735 

Technical Panels, Inc., Temple City, GA 91780 .. 
§ Three-Five Sys., Inc., Phoenix, AZ 85044 . 
§ Topflight. York. PA 17404 
t Transicoil. Inc .. Eagle-Picher. Valley Forge. PA 19485 

Switches, Vacuum - See Switches, Pressure 

Switches (Mil), Non-RF-2440 

NY) 
312-252-2700 
714-261-0610 
516-694-6312 

800-343-1170;818-285-31 05 
602-496-0035 

717-843-9901 ;800-233-9386 
215-539-4400 

Aeroilex Laboratories Inc., ARl!:, Inc., Plainview. NY 11803. 516-694-6700 
... ... . . . . . . ... . . . . . ...... ... .. . .. .. . ... .. .. ... . ... .. .. .. ... A·1720-1721 

AME Corporation, Towaco, NJ 07082-0195, 201-263-1700 ..•.•...••.••. B.1644 
t Capitol Switch Inc., 8ethel, CT 06801,203-744-3300 .......•...•.••.••• B.1656 

Cole Instrument Corp., Santa Ana, CA 92704, 714-556-3100 •..•.•.•..•• 8.1668 
CRL Components, Inc., Roxboro Group, Fort Dodge, IA 50501, 515-573-1300 

. . . ...... .. .. ... . . .. . . . ...... . ... . . ... . .. .. . . ... . ..... ...... 8·1669-1670 
CTS Corp.,Electrocomponents business unit (Formerly Elkhart Div.), Elkhart, IN 

46514, 219-295·3575 .. .. ...................................... ,. 6'1677 
§j- Digitran Division. Xcel Corporalion, Ontario, CA 91'761,714-391-4321 ••. B.1680 

t Electroswitch, Unit of Electro Switch Corp., Weymouth, MA 02188, 617-335-5200 
........•..................................................••..•• B·1694 

t Elmwood Sensors, Pawtucket, RI 02861, 401-727-1300 ...........•.. _. B·1842 
Fifth Dimension, Inc., Trenton, NJ 08638, 689-393-8350 •.......... 8.1696-1697 

§t Grayhillinc., La Grange, IL 68525,708-354-1040 ....... S·1698-1699,1702-1704 
lEE (Industrial Electronic Engineers), Van Nuys, CA 91405, 818-787-0311 

................................................................ 8·1814 
Intaq Key Panels, GM Nameplate, Inc., Seaftle, WA 98119, 206-284-5475 ..... 

8·1815 
ITW Switches, Illinois Tool Works, Chicago, IL 60634, 312-2~2-4040 

... .. .. .. . . . . ... . .. . .. .... ... . .. .. . .. . .... .. ... . . .. .. . . . . ... 8·1718-1721 
t Janco Corp" Burbank, CA 91508, 818-846-1800 ....... ,.......... 6·1726-1727 

LZR Electronics,lnc., Gaithersburg, MD 20879, 301-921-4600 , ...... ,.. B-1823 
Micro Switch, A Honeywell Diy., Freeport, IL 61032, 815 .. 235-6600 

...... ,... .................... ................... 8·1738·1739,1742-1743 
t OakGrigsby Inc., Sugar Grove, IL 68554, 708-556-4200............ 0 0 1755,1758 
t Orbit Instrument 01 Cal.. Orbitlnstrumen! Corp .. Cypress, CA 90630, 

714-527-0561 .................................................... 0.1143 
t 0110 Controls, 0110 Engineering, CarpentersVille, IL 68110, 708-428-7171 

.. . ..... .. .. . . . . ... .. ... .... ... ... .. .. . . . . .... . ....... . . .... 8·1762-1763 
Power Dynamics Inc., West Orange, NJ 07052, 201-736-5722 .. .. .. ..•.. B·1764 

§ Shallco, Inc., Smithfield, NC 27577, 919-934-3135; 1-800-876-3135 
•.•.•.... , ......•.•......•... ,.................... 8·1772-1773,1776-1777 

§ T-Bar Data Switch Corp .. SheHon, CT 06484, 203-926-1801 ............. 0·1788 
t Tech Laboratories Inc., Palisades Pk., NJ 07650, 201·944-2221 ......... 601789 

Wilcoxon Research, Rockville, MD 20850, 301-330-8811 ..... 8·1959 
t Accudyne Corp., Janesville. WI 53547 . . 608-752-4053 

Adams Rite Products, Inc., Glendale, CA 91204 .. 818-241-5121 
t Advanced Systems Concepts, Inc., Alladena, CA 91001 818-791-0983 

§t Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050 
.. .. .. .. .. .. .. .. 804-974 -51 00 

ASM Corporation, Smithlield, NC 27577 . ..................... 919-934-3104 
§t Auga! Alcoswitch. Augat Inc., N. Andover. MA 01845 ................. 508-685-4371 

Computron Display Systems, Xcel COIporation, Elk Grove Village, IL 60007 
708-952-8800 

t Control Products, Inc., E. Hanover, NJ 07936 . 
§t EECO Incorporated, Santa Ana. CA 92702-0659 ",. 
t Electrospace Systems, Inc., Richardson. TX 75083-1359 . 

EnTech Corporation, Simsbury, CT 06070 
tJennings, San Jose. CA 95122-2696. 
t Kilovac Corp., Santa Barbara, CA 93140-4422 
t Line Electric Products, HartfOld, CT 06141 .. 

Lucas Ledex Inc., Vandalia, OH 45377-0427 
t Machine Gomponents Corp., Plainview, NY 11803 .... 
§ McGill Manufacturing Co., Inc., ValparaiSO, IN 46383 

Microavionics Corp .• Costa Mesa, CA 92626 ... . 
t Orbit Instrument Corp., Hauppauge, NY 11788 .... . 

201-887-9400 
714-835-6000 
214-470-2137 

203-658-2740;203-651-9557 
" 408-292-4025 

805-684-4560;800-253-4650 
203-659-3573;1-800-331-1137 

513-898-3621 
516-694-7222 
219-465·2200 
714-957-6904 
516-435-8300 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs .p-Rentals #-Value Added Reseller 



Switches (MIL), Non-RF-2440 (Cont'd) 

t Saint Switch, Inc., SI Charles, IL 60174 ........ " ....... ,,""",,""" 708-377-3779 
tTapeswitch Corp. of America, Farmingdale, NY 11735 " ....... " ".,," 516-694-6312 

Switches (MIL), RF-2440 
CRL Components, Inc., Roxboro Group, Fort Dodge. IA 50501, 51.5-573-1300 

· • • • . • • • • • • . • • • • • • • • • • . • • • • • • • . • • • . • • • . • • • • . • • • • • • • • • • . . • • •. S01669-1670 
Crosspoint, Div. of Into-Ute Corp., Fairview, NJ 07022, 20.1-941-4455 •• ; S01673 
CTS Corp.,Electrocomponents business unit (Fonnerly Elkhart Div.), Elkhart, IN 

46514, 219-295-3575 ................. .;'.......................... S01677 
§t Digitran Division, Xcel Corporation, Ontario, CA 91761, 714·391-4321 ••• S01680 

t Dow·Key Microwave Corporation, Ventura, CA 93003, 805·650-0260 ••.• S01682 
Fifth Dimension,lnc., Trenton, NJ 08638, 609-393-8350 •••••.•.••• S01&96·1697 

t General Microwave Corporation, Amityville, NY 11701, 516·226-9900 • • .. Ao1749 
§t George Risk Industries, Inc., Kimball, NE 69145, 308·235·4645 ••••••••• 801809 

t Janco Corp., Surbank, CA 91508, 818-846·1800 .................. So1726·1727 
Wilcoxon Research, Rockville, MD 20850, 301-330-8811 •••.••••••••••• S01959 
Adams Rite Products, Inc" Glendale, CA 91204 """""""" ......... 818-241-5121 
AEL Defense Corp.,.,Lansdale, PA 19446 ........ ,....................... 215-822-2929 
Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050 

...................................................................... 804-974-5100 
ASM Corporation, Smithfield, NC 27577 ............... " . . . .. .. . .. .. . ... 919-934-3104 

tBird Electronic Corp., Cleveland, OH 44139-2794 ....................... 216-248-1200 
Computron Display Systems, Xcel Corporation, Elk Grove Village, IL 60007 

... " .......... """.""." ............. " ......... ,, ............... 708-952-8800 
t Daico Industries, Inc., Compton, CA 90220 .............................. 213-631-1143 
§ Eaton CorpJCuller-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 

WI 53216 .. .. ............................................. 414-449-7487 
t Electrospace Systems, Inc., Richardson, TX 75083-1359 ................ 214-470-2137 

EnTech Corporation, Simsbury, CT 06070 ............... 203-658-2740;203-651-9557 
t Jennings, San Jose, CA 95122-2696 . .. . .. .. .. .. ... . .. .. .. . .. .. .. .. . .. ... 408-292-4025 
t JFW Industries, Inc., Indianapolis, IN 46237 .............................. 317-887-1340 
§ K&L Microwave, Inc., Salisbury, MD 21801 ....... .. ........ " ......... 301-749-2424 

Line Electric Products, Hartford, CT 06141 ............. 203-659-3573;1-800-331-1137 
tloral Microwave-Wavecom, Northridge, CA 91324 ...................... 818-882-3010 

LZR Electronics, Inc .. Gaithersburg, MD 20879 . 301-921-4600 
t MaChine Components Corp., Plainview, NY 11803 ...................... 516-694-7222 
t MI A-COM Control Components Div., MIA-COM, Merrimack, NH 03054-4343 

· .. .. . .. . .. . .. .. . .. .. . .. .. .. . . .. .. . .. .. .. . .. . . .. . .. . .. .. . .. . .... 603-424-41'11 
t MarLee Switch Co., Upland, CA 91786 ........ 714-982-8988 

OakGrigsby Inc., Sugar Grove, Il 60554 ............ . . . . . . . . . . . . . . . . 708-556-4200 
tRlC Electronics, Inc., Ml Kisco, NY 10549... .. .............. 914-241-1334 
t Sage laboratories, Inc., NatiCk, MA 01760 .... .............. 508-653-0844 
§ Support Systems Inll. Corp., Richmond, CA 94804 ................ 415-234-9090 
tTeledyne Microwave, Mountain View, CA 94043 .... ...... ........ 415-968-2211 

Tele-Tech Corporation, Bozeman, Mt 59715 ............. 406-586-0291 
t Transco Products Inc., Subsidiary of Datron Systems Inc, Camarillo, CA 93012 

.. .. .. .. . .. . .. .. .. .... .. .. .. .. .. .. . .. .. . . .. .. .. . .... ................... 805-987-8007 

Switch Hardware-2500 - See Vol. C 

Switching Assemblies, PCB Mounted-5150 
Hamlin Inc., Lake Mills, WI 53551, 414·648-3000 •.•..••..•...••......•. S01706 
ITW Switches, Illinois Tool Works, Chicago, IL 60634, 312·282·4040 

· • . • . . . • .. • . .. . . • . . • . .. . .. . .. . • . • • • . . • . . • . • . .. . • • . . • . •. So1712·1714,1719 
Jayeo Plastics of California, Inc., Orange, CA 92665, 714·974-1701 •.•• , 8 01818 
Memtron TeChnologies, Inc., Frankenmuth, MI 48734, 517·652·2656;800·234·7525 

................................................................. So1824 
OakGrigsby Inc., Sugar Grove, IL 60554, 708-556-4200 .•.••.....•. S01755,1757 
Sorenson Ughted Controls, Hartford, CT 06114, 203·527-3092;1·800·243-()24O 

........................... ; ...................................... So1787 
§# A.D. Data Systems Corp., PhotographiC Sciences Corp, Webster, NY 14580-0748 

...................................................... 716-265-1600 
Aztec Industries, Inc., Mesa, AZ 85210 ................... 602-833-3131 ;800-729-3132 
DataLux Corp., Winchester, VA 22601 . ..... ...... ......... 703-662-1500 
Intaq Key Panels, GM Nameplate, Inc., Seattle, WA 98119 .......... 206-284-5475 

t IntOOace Products, Inc., Oceanside, CA 92056 ..... 619-945-0230 
Interswitch, Wm. J. Purdy Co., Burlingame, CA 94010 .................. 415-347-8217 
JAE Electronics Inc., Irvine, CA 92718......... .. .................. 714-753-2600 

t Secma, Inc., Secme, Irvine, CA 92714 ............. .............. ...... 714-261-0610 

Switching Systems, Audio-1300 - See Vol. D 

Switching Systems, Test & Measurement-2900 - See Vol. D 

Switch Seals, Environmental-2500 - See Vol. C 

Swivel Units, Data Entry Terminals-1400 - See Vol. C 

Synchronizers, PCM Bit-19oo - See Vol. D 

Synchronizers (MIL), Antenna-2440 
lEM U.SA, Inc., Milwaukee, WI 53218 ...... . 

t Watkins-Johnson Co., Palo ARo, CA 94304 

Synchros-4900 - See Vol. D 

Synchros & Resolvers (MIL)-2440 

414-353-0711 
415-493-4141 

. t Computer Conversions Corp., E. Northport, NY 11731, 516-261·3300 •••. 001151 
Fasco Industries, Inc., Hawker Siddelem No. 200, Chesterfield, MO 63017, 

314·532-3505 .................................................... Col623 
t American Electronics, Fullerton, CA 92631 .............................. 714-871·3020 
t Astro Instrument Corp., Deerfield, Fl33442·3019 ........................ 305-698-6000 

Aslrosystems, lake Success, NY 11042 ................................ 516-328-1600 
§Eaton Corp" Electronic Instrument Div., los Angeles, CA 90066 ......... 213-822-3061 

§t Harowe Servo Controls, Inc.:A Fasco Co., West Chester, PA 19380 ..... 215-692-2700 
t Industrial Control Co., Rockledge, Fl32955 ............................. 407-259-7105 
t Innovatek Microsystems, Inc" Millerton, NY 12546-9720 ................ 914-373-9003 

t Magtech Controls, Vernilron Corporation, San Diego, CA 92073 ......... 619·428-5581 
t Natel Engineering Co., Inc., Simi Valley, CA93063-3449 ................ 805-581-3950 
t Novalronics Inc., StraHord, OntariO, CANADA N5A 6V6 " ............... 519-271-3880 
t Transicoi~ Inc., Eagle-Picher, Valley Forge, PA 19485 ................... 215-539-4400 

VME Microsystems Inti. Corp., Huntsville, AL 35803-3308 .•.............. 205-880-0444 

Synchro Transmitters, Solid State-4900 - See Vol. D 

SyntheSizers, Delay Line-2350 - See Vol. A 

SyntheSizers, Frequency-2900 - See Vol. D 

SyntheSizers, Speech-2325 - See Vol. D 

Synthesizers, Waveform-2900 - See Vol. D 

Systems Integration - See Services, Systems Integration (Vol. OJ 

Tables, Positioning-4900 - See Vol. D 

Tables, Rotary-4900 - See Vol. D 

Tables, X-V Axis-4900 - See Vol. D 

Tablets, Digitizing-2000 - See Vol. D 

Tachometers, Generator-4900 - See Vol. D 

Tachometers, Optical-4900 - See Vol. D 

Tachometers, Pulse-49oo - See Vol. D 

Tachometers, Stroboscopic-4900 - See Vol. D 

Tape and Reel Packaging-4100 - See Vol. D 

Tape Decks - See Recorders, MagnetiC Tape (Vol. OJ, Transports, Tape 
(Vol.D} 

Tape Duplicators- See Duplicators, Magnetic Tape (Vol. OJ, 
Perforators,Paper Tape (Vol. OJ 

Tape Recording Accessories-1300 - See Vol. D 

Tape Search Equipment-2000 - See Vol. D 

Tape Winders-2000 - See Vol. D 

Tapes, Electricallnsulation-3100 - See Vol. C 

Tapes, Films & FOils, Pressure Sensitive-2500 - See Vol. C 

Tapes, Heat Shrinkable - See Caps, Forms & Tapes, Heat Shrinkable 
(Vol. C) . 

Tapes, MagnetiC, Cartridge-2000 - See Vol. D 

Tapes, MagnetiC, Reel-2oo0 - See Vol. D 

Tapes, MagnetiC, Digital Cassette-2000 - See Vol. D 

Tapes, Numerical Control-2000 - See Vol. D 

Tapes, Plastic Coated for Cable~2500 - See Vol. C 

Technical Books-4200 - See Vol. C 

Tees, Coaxial-3450 - See Vol. A 

Tees, Waveguide-3450 - See Vol. A 

Telecommunication Systems & Equipment - See Communications 
Systems, Telephone (Vol. OJ 

Telemetering Systems, Electronic -'See Communications Systems, 
Telemetering (Vol. 0) 

Telephone Cords & Cord Sets - See Cords & Cord Sets, Telephone 

Telephone Handsets - See Handsets, etc. (Vol. 0) 

Telephone Ringing Generators - See Generators, Signal (Vol. OJ 

Telephone Sets, Exclusion Key-1900 - See Vol. D 

Telephone Systems, Telephones Sound Powered - See 
Communications Systems, Telephone (Vol. OJ 

Teleprinters, Auto Send/Receive-1900 - See Vol. D 

Teleprinters, Keyboard Send/Receive-19oo - See Vol. D 

Teleprinters, Receive Only-1900 - See Vol. D 

Teletypewriters & Equipment-1900 - See Vol. D 

Television Systems & Equipment, Cable (CATV) & Master Antenna 
(MATV) - See CATV Systems & Equipment (Vol. Dj 

Television Systems & Equipment Closed Circuit-1900 -See Vol. D 

§-Product sold through distributors +-Product meets MIL specs <p-Rentals #-Value Added Reseller EEM 1991 



Temperature Compensators-5300 
Betatherm Corp., Shrewsbury, MA 01545, 508-842-0516 .....•.... B·1834-1837 
Ketema/Rodan Division, Anaheim, CA 92806, 714-630-0081 ••. •.. .••••. B.1846 
Ouamy Thermistor, Boise, to 83709, 208-377-3373 .•.•.•..•.••.•.••... B.1859 
Therm-O-Disc, Inc., Midwest Components Product Grp .• Mansfield, OH 

44907-0538, 419-525-8450 ................................... B·1866,1869 
U.S. Sensor Corp., Orange, CA 92667, 714-639-1000 ...•..••••....•.... B.1871 
ASC Systems. SI. Glair Shores, MI 48080 ...... 3 t 3-882-1 t 33 

§EDL, Inc., Danville, VA 24540 .. 804-799-0807;1-800-DIAL EDL 
j#Engineered Assemblies & Components Corp., Teterboro, NJ 07608 201-288-4477; 

§Jumo Process Control, Inc., Coatsville, PA 19320 
§ KRLI Bantry Components, Inc., Manchester, NH 03103 . 
t Micro-Ohm Corp., Duarte, CA 91010 

Precision Resistor Co" Inc., Largo, FL 34647-1421 
Richard-Lee Co., Cranford, NJ 07016 ... 
Western Elctrn. Comps. Corp., Camarillo, CA 93010 . 

800-447-5639 
215-380-8002 
603-668-321 0 
818-3575377 

813-541-5771 
201-276-0710 
805-482-8002 

Temperature Indicators - See Meters, Temperature (Vol. 0), Labels, 
Temperature Indicating (Vol. B) 

Temperature Sensors - See Transducers, Temperature (Vol. B) 

Tensile Testers - See Testers, Material (Vol. 0) 

Terminal Blocks (Incl_ Barrier Types)-2100 - See Vol_ C 

Terminal Blocks, DIN Rail Mounting-2100 - See Vol_ C 

Terminal Blocks, Panel Mounting-2100 - See Vol. C 

Terminal Blocks, PC Board Mounting-2100 - See Vol. C 

Terminal Boards-2100 - See Vol. C 

Terminal Boards, Blocks, Strips (MIL)-2440 
Beau Products Div., Vernilron Corp" Laconia, NH 03247, 603-524-5101 

......... , ...... , .................... , . ..... .. . . ....... ..... C·1293-1294 
§t Jan Hardware Mfg. Co., Melville, NY 11747, 718-361-0800 .,....... C·1588-1589 

Andon Elctrns. Corp. Lincoln, RI 02865 . 401-333-0388 
Augat, Inc., Interconnection Products Group, Attleboro, MA 02703 ... 508-222-2202 
B.R.T.B.lnc., Markham, ant. CANADA L6G 1A7 .... 416-475-8903 

# Clifford of Vermont, Inc., Bethel, VT 05032 . 802-234-9921;800-451-4381 
Concord Electronics Corporation, New York, NY 10012 ........ 1·212-777-6571 
Doran Manufacturing Co., Cincinnati, OH 45225 ........ , . . . . . . . . 513-681-5424 

# Engineered Assernblies & Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 
800-447-5639 

Entrelec Div/GEC Alsthom International, Inc., Irving, TX 75038 ...... 214-550-9025 
tFIC Corp., Rockville, MD 20852 301-881-8124;800-638-6594 

Marco Manufacturing Co., Inc., Philadelphia, PA 19145 .. 215-463-2332 
§t Pass & Seymour/Legrand, Pass & Seymour/Inc., Syracuse, NY 13221 ................ . 

§t PCD, Peabody, MA 01960 . .. ................ .. 
§ Reliance CommiT ec, Reliance Electric, Cleveland, OH 44117 .. 

Trompeter Electronics, Inc., Westlake Village, CA 91362-4047 

Terminal Equipment, Digital-2000 - See Vol. D 

Terminal Strips (Inc!. Barrier Types)-2100 - See Vol_ C 

Terminals, Communications-2000 - See Vol. D 

Terminals, Credit Authorization-2000 - See Vol. D 

Terminals, Crimp-2100 - See Vol_ C 

315-468-6211 
508-532-8800 
800-245-4501 
818-707-2020 

Terminals, Data Display (Inct Alphanumeric & Graphic)-2000 - See 
Vol.D 

Terminals, Data Entry, Multimedia-2000 - See Vol. D 

Terminals, Disconnecting-2100 - See VO/_ C 

Terminals, Display-2000 - See Vol_ D 

Terminals, Double Level-2100 - See Vol. C 

Terminals, Feedthru-2500 - See Vol_ C 

Terminals, Ferrule, Cable-End-2100 - See Vol. C 

Terminals, Financial-2000 - See Vol_ D 

Terminals, Fused-2100 - See Vol_ C 

Terminals, Ground-2100 - See Vol. C 

Terminals, Intelligent/Programmable, Batch-2000 - See Vol_ D 

Terminals, Intelligent/Programmable, Interactive-2000 - See Vol_ D 

Terminals, Intelligent/Programmable, Multiprogramming-2000-
See Vol_ D 

Terminals, Intelligent/ Programmable, Multiuser-2000 - See VOI_ D 

-rerminals, Intelligent/ Programmable, Real Time-2000 - See Vol_ D 

Terminals, Intelligent/Programmable, Transaction Processing-2000 
- See VOI_ D 

Terminals, LED/Lamp Indicators-2100 - See Vol_ C 

Terminals, Lug (All Types)-2100 - See Vol_ C 

Terminals, Miniature & Subminiature-2100 - See Vol_ C 

Terminals, Point-of-Sale-2000 - See Vol_ D 

Terminals, Printed Circuit Board-2100 - See Vol_ C 

Terminals, Push-on, Quick Disconnect - See Connectors & 
Terminals, Push-on, Quick Disconnect (Vol.e) 

Terminals, SOlderless-2100 - See Vol. C 

Terminals, Standoff-2100 - See Vol. C 

Terminals, Threaded-2100 - See Vol. C 

Terminals, Touch - See Touch Terminals (Vol. 0) 

Terminals, Turret-2100 - See Vol_ C 

Terminals, Wirewrap-2100 - See Vol_ C 

Terminals (MIL), Ground Oata-2440 
u.s. Terminals Inc., CinCinnati, OH 45243, 513-561-8145 .•.. ,., .... ,... C.1563 
Augat, Inc., Interconnection Products Group, Attleboro, MA 02703 . 508-222-2202 

t Aydin Corp., Horsham, PA 19044 215-657-7510 
t Miltope Corp" Melville, NY 11747 . 516-420-0200 
tNorthern Precision Labs., Fairfield, NJ 07006 201-227-4800 
t Stanford T elecomrnunications, Inc., Santa Clara, CA 95056 408-748-1010 

Terminations, Antenna-Also See Dummy Loads-2500 - See Vol. C 

Terminations, Cable-2100 - See Vol. C 

Terminations, Fiber Optic-2475 
t ADC Telecommunications, Inc., MinneapoHs, MN 55435, 612-835-6800 

..••• , .••.••.••... .. . ....................................... C·1157-1159 
AMP, Harrisburg, PA 17105, 717-564-0100;800-522-6752 .•..•.. .•...• •. C.1175 
DuPont Connector Systems, DuPont Elclrns" Wilmington, DE 19880-0019, 

800-237-2374 .............. , .. . . . . . .. . . C'!:l',O 
t Interoplics, Purdy Group, Burlingarne, CA 94010, 4Ei-:14/·'/I?l 11'1;'11 
tOptelecom, Inc., Gaithersburg, MD 20877, 301-040·7171 1I'lnl 
§ AT&T Network Systems,Network Cable !iy::, Dlv., Monbtown, NJ 01!IU;' 

......... ,........ 1-800-344-0223, Ext. 1021 
Augat, Inc., Interconnection Products Group, Attleboro, MA 02703 ....... 508-222-2202 
Cinch Connector Division, Labinal Components & Systems Inc. Elk Grove Village, IL 

60007 .............. ........................................... .... 312-981-6000 
§Concord ElectronicsCorporation,New York, NY 10012,.......... 1-212-777-6571 

Dubbeldee Harris Diamond Corp.:D. Drukker. & Zn. N.V., Mt. Arlington, NJ 07856 
.............. .................... .. ... 201-770-1420 

# Engineer"!l Assernblies & Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 

§ EXFO E.O. Engineering, Quebec City, Quebec, CANADA GIN 3Y2 ..... . 
Fiberguide Industries Inc., Stirling, NJ 07980 .... 

t Foundation Instruments Inc., Nepean, ON, CANADA K2E 7 J6 .. 
t Light Control Systems Inc., M/ A COM Inc., Tyngsboro, MA 01879 .. 
t Math Assocs., Westbury, NY 11590 ..... 

800-447-5639 
418-683-0211 
908-647-6601 
613-226-4000 
508-649-9870 ' 
516-334-6800 

3M Private Network Products, 3M, Austin, TX 78769-2963 . .. 512-984-1800; 
800-745-7459 

§ Thomas & Betts Corporation, Electronics Div., Greenville, SC 29616-2401 

<I> U.S. Instrument Rentals, Ihc., AT&T Capital Corp., D/FW Airport, TX 75261 

Terminations, Microwave-3450 - See Vol. A 

Terminations, VHF, Video, Pulse-1900 - See Vol. D 

Termination Systems, Wire-2100 - See Vol_ C 

Test Assemblies (MIL)-2440 . 

803-676-2900 

800-874-7123 

§ Oualilec Technologies, Inc., Fremont, CA 94538, 415-498-1046......... Do1313 
Assembly SpeCialists, Chelmsford, MA 01824 ..... "." ... ,. .. , ... "..... 508-250-5900 

t Cardinal Control Co" KenSington, CT 06037 ............. " .... ,."..... 203-828-6379 
Computer Doctors, College Park, MD 20740 ., ....... , 1-800-RAM-STAR;301-474-3095 
GRIM Corporation, Medford, NJ 08055-0968 ., ................. , ... ,.,., 609-267-7950 
Pacific Power Source Corp. Huntington Sch., CA 92649 .. 7t 4-898-2691 ;800-854-2433 

<I> U.S. Instrument Rentals, Inc., AT&T Capital Corp" D/FW Airport, TX 75261 
............... " .... ,., .. ,., ............. , ........ , .. " ....... , ...... 800-874-7123 

Test Benches (MIL)-2440 
tMelies Griot, Inc., Irvine, CA 92714 ...................................... 714-261-5600 

Test Equipment - See Meters, Acceleration, Admittance, etc. (Vol. D) 

Test EqUipment, Closed 'Circuit TV-Also See Television Systems & 
Equipment, Closed-Circuit-2900 - See Vol_ D 

Test Equipment, Color TV-2900 - See Vol. D 

Te.st Equipment, Data Communications, Monitors & Recorders-2900 
- See Vol. D 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <p-Rentals #-Value Added Reseller 



Test Equipment, Fiber Optic-2475 

Test Equipment, Fiber Optic-2475 
Advantest America, Inc., Uncolnshire, IL 60069,708-634-2552..... 0.1214-1215 

t Anrilsu, Oakland, NJ 07436, 201-337-1111;800-255-7234 ••••••••.•.••.• Dot218 
Berkeley Nucleonics Corp., Richmond, CA 94lI04, 510-234-1100 •••.•••• Do1229 
Advantest Corporation, Tokyo 163, JAPAN .............................. 03-3342-7500 
Ametek Controls Div., Ametek Fiber Optic Products, Feasterville, PA 19047 

....................................................................... 215-355-6900 
§ Aromat Corp., Matsushita Electrical Works Ltd., New Providence, NJ 07974 

.. . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . .. .. . .. . . . . . . .. . . . . .. . . . . . . .. 908-464-3550 
§AT&T Network Systems,Network Cable Sys. Div_ Morristown, NJ 07962 

.. .. . .. .. . .. . . .. . .. .. .. . .. . .. . .. .. . .. .. .. .... .. .. . .. . .. . .... 1-800-344-0223, Ext. 1027 
# BEC Inc./Certified Calibration Labs, Horsham, PA 19044 . . . . . .. . .. . . . . .. 800-523-3808 

Biddle Instruments, Blue Bell, PA 19422 ................................ 215-646-9200 
Cabletron Systems, Inc., Rochester, NH 03867 ...................... . . .. 603-332-9400 

§ Contact East, N. Andover, MA 01845 .. . .. .. . .... ... ... .. . .. .. .. .. .. . .... 508-682-2000 
§ Dillon, Weigh-Tronix, Inc., Fairmont, MN 56031 .......................... 507-238-4461 
§ Dupont Electro-Optic Products, Dupont Electronics, Research Triangle Park, NC 27709 

...................................................... 1-800-888-LAN1;919-481-5100 
Dymec Inc., Winchester, MA 01890 ..................................... 617-729-7870 
EG&G Gamma SCientific, Div. of EG&G Inc., San Diego, CA 92123 ... . .. 619-279-8034 

§ EXFO E.O. Engineering, Quebec City, Quebec, CANADA Gl N 3Y2 ..... ' 418-683-0211 
t Force, Inc., Christiansburg, VA 24073 ................................... 703-382-0462 
TGenstar Rental Electronic.s, Inc., Woodland Hills, CA 91367 ...... 800-331-3440 (in CAl; 

800-227-8409 
GTE Fiberoptic Products, Williamsport, PA 17701 ... 717-326-6591;1-80o-FBR-OPTICS 
Hamamatsu Photonic Systems Corp., Industrial Video, Wakefield, MA 01880 

......................................... .. ................. 617-245-8100 
§ Hewlett-Packard Co., Cupertino, CA 95014 .............................. 800-752-0900 
t INTELCO, Acton, MA 01720 ............ .. .. .. .. .. .. .. .... 508-264-4485 
t Lightwave Communications, lI),c., Ridgefield, CT 06877 ....... . . . . . . . . . . . 203-438-3591 

Litton Poly-Scientific, Div. of Litton Industries, Blacksburg, VA 2406D-31 00 
.. .. . .... . .. .. . . . ... .. .. .. .... ......................... 800-336-5917;703-953-4751 

t Math Assocs., Westbury, NY 11590 .. .. .. .. .. . .. . .. .. .. . .... .. ... . .. .... 516-334-6800 
3M Photodyne Products, Dynatel Systerms Division, Camarillo. CA 93010 

.. . .. .. .. .. ... ......................................... 805-388-8378;800-426-8688 
Olympus Corporation, Industrial Fiberoplics Division, Lake Success, NY 11042-1179 

. . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 516-488-3880 
Oriel Corp., Stratford, CT 06497-0872 .. . .. .. .. . .. .. ... ................. 203-377-8282 
Photon, Inc., Santa Clara, CA 95054-3432 . . . . . . . . . . . . . . . . . . . . . . . . . . . 408-492-9449 

tPower Technology, Inc., Little Rock, AR 72219-1117 .................... 501-566-1995 
§t Radiant Communications Corp_ South Plainfield, NJ 07080 ............. 908-757-7444 

Ro:;,; FI1'J",,,,,,ing Corp., Campbel~ CA 95008 ......... 408-377-4621 
, ;, >il," I '" I' ';,1[\ Fernando, CA 91340 1597 . . .. . .. . . . . .. 818-365-0800;800-423-2344 
J,'h1r<lIlI' illl 1\('dv(~r1on,ORglOTr .............. ,.......... 800-835-9433 

-I·j J'; 1tl',IIIIIIII'III ii, 'rd,\I~, 111(., AT&T C;rpltal Corp., D/FW Airport, TX. 75261 
............... 800-874-7123 

Velmcx.lnc., EO'lllh"""I",'d. NY 14443 ................. 716-657-6151;800-642-6446 
tYork Technology. Inc .. Burbank, CA 91502 .............................. 818-955-8927 

Test Equipment, Mechanical Impedance-2900 - See Vol. D 

Test EqUipment, Memory Systems, Disk-2900 - See Vol. D 

Test EqUipment, Motor-2900 - See Vol. D 

Test Equipment, Rental & Lease - Also See Services, Electrical 
Measurement & Test-2900 - See Vol. D 

Test EqUipment, RFI Susceptibility-2900 - See Vol. D 

Test Equipment (MIL)-2440 
Ball Corp., Efratom Division, Irvine, CA 92718·1605, 714·770-5000 .•.... A'll07 
Cirris Systems Corp., Salt Lake City, UT 84119, 801-973-4600;800-441-9910 

... , .••.•..• " ...................... , •••..•. , ..................... , 0'1235 
lET Labs, Inc., Westbury, NY 11590, 516'334-5959 ••.••.• , ..•.•.. DoI258-1265 
Julie Research Labs., New York, NY 10001, 212-633-6625 •••.•..•.•.••. D'1270 
Kikusui Intemational Corp., Torrance, CA 90503,213·371·4662;800·545-8784 

..................................................... , .• , .•.•••.• Do2211 
·t Sunrise Elec1ronics, Inc., Glendora, CA 91740, 818-914-1926 .•.••.•.•• , 001329 

Transmagnetics, Farmingdale, NY 11735, 516-293.3100 •.....•.••.•.•.• 0'1198 
AEL Defense Corp., Lansdale, PA 19446 ............................... 215-822-2929 
Astrosystems, Lake Success, NY 11042 ......................... 516-328-1600 

t Atec, Inc., Houston, TX 77055 ....... "....... ...... ........... 713-468-7971 
t Axis Corporation, San Diegc, CA 92123 ................................ 619-560-7737 
# BEC Inc./Certified Calibration Labs, Horsham, PA 19044 ................ 800-523-3808 
t Bird Electronic Corp., Cleveland, OH 44139-2794 ....................... 216-248-1200 

Blue M, A Unit of General Signal, Blue Island, IL 60406 ................. 708-385-9000 
Cincinnati Sub-Zero Prods., Cincinnati, OH 45241 ...................... 513-772-8810 

t Colorado Data Systems, Inc., Englewood, CO 80110 ..... 303-762-1640; 800-TEK-4VXI 
Custom Sci. Instrs_ Cedar Knolls, NJ 07927 . . .. .. . . . . .. ............. .. 201-538-8500 

§EDL, Inc., Danville, VA 24540 ...... " .................. 804-799-0807;1-800-DIAL EDL 
t Electro Optical Industries Inc. Santa Barbara, CA 93111 ...... 805-964-6701 (ext. 280) 

Elgar/lntepro Systems, San Diego, CA 92121 .......... 619-456-0261;1-800-733-5427 
# Equipment Remarketing Company, Boston Financial & Equity Corporation, Boston, MA 

02215 .............................................................. 617-267-8600 
tEverell/Charles Test Equipmen~ Inc_ Pomona, CA 91767 .............. 714-621-9511 
§EXFO E.O. Engineering, Quebec City, Quebec, CANADA GIN 3Y2 ...... 418-683-0211 
t Fastek Test Systems, Div. of International Fastek Corp., Vista, CA 92083 

GEC-Marconi Electronic Systems Corp_ Wayne, NJ 07474-0975 ....... . 
t Hayes Instrument Sarvice Inc_ Billercia, MA 01821 ..................... . 
t Honeywell Inc., Aeroapace & Defense Grp., Minneapolis, MN 55408 ... . 
t Industrial Control Co., Rockledge, FL 32955 ........... . 

itronic-Fuchs Corp., Buford, GA 30518 ................................. . 
§t Jonard Industries Corp., Tuckahoe, NY 10707 ......... . 

t Kay Elemetrics Corp., Pine Brook, NJ 07058-2025 ............. . 

619-598-9990 
201-633-6000 
508-663-4800 
612-870-5186 
407-259-7105 
404-945-3844 
914-793-0700 
201-227-2000 

PRODUCT INDEX & DIRECTORY 

Kenmar Manufacturing Services, Kenmar Business Groups, Inc., Raleigh, NC 27604 
....................................................................... 919-876-8049 

LeCroy Corp., Chestnut Ridge, NY.l 0977 ............................... 914-425-2000 
LTX Corporation, Westwood, MA 02090 ................................ 617-461-1000 
Midamerica Design Service, Spirit of America Corp., Fort Wayne, IN 46818 

....................................................................... 219-489-2511 
t Netel Engineering Co., Inc., Simi Valley, CA 93063-3449 ................ 805-581-3950 
t NH Research, Incorporated Instrumentation Products Division, Irvine, CA 92714 

....................................................................... 714-474-3900 
Nort~ Atlantic Industries, Hauppauge, NY 11788 ........................ 516-582-6500 

tPacific Electro Dynamics, Inc., Redmond, WA 98073-9745 .............. 206-881-1700 
tPhoto Research:Kolimorgen, Chatsworth, CA 91313-2192 .............. 818-341-5151 
t Production Automation, Inc., Santa Clara, CA 95054 . . . . . . . . . . . . . . . . . . . .. 408-980-9880 
t Radio Research Instrument Co_ Inc., Waterbury, CT 06704-3506 ....... 203-753-5840 

Schenck Pegasus Corp., Troy, MI 48083 ................................ 313-689-9000 
tSencore, Sioux Falls, SD 57107 ....................... 1-800-736-2673; 605-339-0100 

Sensidyne, Inc., Clearwater, FL 34620............. 813-530-3602;1-800-451-9444 
§ TEGAM, Inc., Madison, OH 44057 . . . . . . . . . . . . . . . .. ................ 800-666-1010 
t T eidronix, Inc., Beaverton, OR 97077.. ................ ................ 800-835-9433 
tTeledyne Ryan Electronics, San Diegc, CA 92123 ..................... 619-560-6400 

T elephonics Corporation/ PRD Instruments, Huntington, NY 11743 
................................................................ 516-549-6415/6428 

tTrio-Tech International, San Fernando, CA 91340........... 818-365-9200 
tVA-Tran Systems Inc., Chula Vista. CA 91911 ....... .............. 619-423-4555 

Veeco Instruments Inc., Plainview, NY 11803 ... 516-349-8300 
t Watkins-Johnson Co., Palo Ailo, CA 94304 ." . . .. 415-493-4141 

Weico Wire & Cable, Inc., Edgewood, NY 11717 .... 516-254-2970 
t Zehntel Systems, Div.of Teradyne Inc., Walnut Creek, CA 94598 415-932-6900 

Test Fixtures, ATE-2900 --: See Vol. D 

Test Methods (MIL)-2440 
Pacific Power Source Corp., Huntington Bch., CA 92649, 

714-898·2691 ;800-854-2433 •............•..•....•.....•..•........ Do2221 
Product Techno'ogy, Inc., Irvin", CA 92714, 714-1/74-8998 ............. Co1684 

§t Qualitec Technologies, Inc., Fremont, CA 94536,415-498-1046 •.....•.• 0.1313 
L TX Corporation, Westwood, MA 02090 617-461-1000 
RTS Systems, Telex Communications, Inc_ Burbank, CA 91506 818-566-6700 

t Zehntel Systems, Div.of T eradyne Inc., Walnut Creek, CA 94598 415-932-6900 

Test POints, PCB Mounted-2500 - See Vol. C 

Test Sets, Communications-1900 - See Vol. D 

Test Sets (MIL)-2440 
§t Qualitec Technologies, Inc., Fremont, CA 94538, 415-498-1046 ........• De1313 

t Sunrise ElectroniCS, Inc., Glendora, CA 91740, 818-914-1926 .• , ..•.. ... D.1329 
tAtec, Inc., Houston, TX 77055.. ................ ........ .. ......... 713-468-7971 
t Axis Corporation, San Diego, CA 92123 . . . . . 619-560-7737 
tCabletest Products Co .. Malden, MA 02148 . 617-665-2932 

CDS - Colorado Data Sys., Englewood, CO 80110 ... 303-762-1640;800-CDS-ATEI 
tComputer Conversions Corp., E. Northport, NY 11731. 516-261-3300 
t Comtech Microwave Corp., Comtech Corp., Hauppauge, NY 11788 516-435-4646 
tEleclronic Systems Division, Boeing Defense & Space Grp., Seattle, WA 98124-2499 

206-657-7474 
t Electro Optical industries Inc., Santa Barbara, CA 93111 805-964-6701 (ext. 280) 
t ETM Electromatic Inc, Newark, CA 94560 . 415-797-1100 
§EXFO E.O. Engineering, Quebec City, Quebec, CANADA GIN 3Y2 . 418-683-0211 
t Honeywell Inc., Aerospace & Defense Grp., Minneapolis, MN 55408 .. 612-870-5186 

Kenmar Manufacturing Services, Kenmar Business Groups, Inc., Raleigh, NC 27604 
.. .. . .. .. .. .. 919-876-6049 

t Natel Engineering Co., Inc., Simi Valley, CA 93063-3449 . .. 805-581-3950 
tNorthern Precision Labs., Fairfield, NJ 07006 201-227-4800 
tPacific Electro Dynamics, Inc., Redmond, WA 98073-9745 206-881-1700 
t Production Automation, Inc., Santa Clara, CA 95054 . . 408-980-9880 

Rapid Systems Inc, Seattle, WA 98103 206-547-8311 
t Teledyne Ryan Eleclronics. San Diego, CA 92123 619-560-6400 

Wavetek San Diego, Inc., Wavete.k Corp., San Diego, CA 92123 ... 619-279-2200 

Test Systems, Automatic DC-2900 - See Vol. D 

Test Systems, Board-2900 - See Vol. D 

Test Systems, Component-2900 - See Vol. D 

Test Systems, Computer Controlled (Automatic)-2900 - See Vol. D 

Test Systems, Development Engineering - See Services, Assembly & 
Fabrication (Vol. 0) 

Test Systems, Functional-2900 - See Vol. D 

Test Systems, Hall Effect-2900 - See Vol. D 

Test Systems, IC-2900 - See Vol. D 

Test Systems, Thermal Stress-2550 - See Vol. D 

Test Systems, UHrasonic, Computer Controlled-2900 - See Vol. D 

Test Systems, VLSI & Memory-2900 - See Vol. D 

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

Testers, Armature-2900 - See Vol. D 

Testers, Battery-2900 - See Vol. 0 

Testers, Bit Rate-2900 - See Vol. D 

§-Product sold through distributors t-Product meets MIL specs <l>-Rentals #-Value Added Reseller EEM 1991 
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Testers, Burn-in, Aging-2550 - See Vol. D 

Testers, Cable-2900 - See Vol. D 

Testers, Capacitor-2900 - See Vol. D 

Testers, Circuit - See Testers, Signal Tracing (VIOl. 0) 

Testers, Coil & Transformer-2900 - See Vol. 0 

Testers, Communication Equipment (Automatic)-2901l - See Vol. D 

Testers, Component Lillearity-2900 - See Vol. D 

Testers, Corona-2900 - See wet D 

Testers, CRT-2900 -- See Itol. D 

Testers, Diode·2!}!)!:' ... See Vol. IJ 

Testers, Electron Beam-290() - See Vol. D 

Testers, Eleclril::ai l"awameier-29!lO - Sef!' Vol. D 

Testers, Electric Power - See Monitors, PlOwer, AC & DC (Vol. 0) 

Testers, Encoder-2900 - See 1101. D 

Testers, Fiber Optic-2900 .- See Vol. !J 

Testers, Graund Resistance - See Meters, Ohm (Vol. OJ 

Testers, Hiea!, Manual-2550 -. See VQI. 0 

Testers, Hipot - See Teslers, InsulatiQn Breakdown {Vol. 0) 

Testers, IIlS~~U<'ltioll I8r';<1iujown":'S(lO - See 1101. D 

Testers, Illst!iation !'iesist<1nce-2900 - See 110/. lJ 

T'csters, In~e!lr1'!!:e.'j Gir-':!Jl"l (Jl,.utmTu~~k:l·:290iJ - SeE;, Vol. D 

Testers, Integrated Circuit (1\fIam.iai)··2900i -- See Val. 0 

Testers, Interlf.llce-29(j() - See Vol. D 

Testers, LIED & UOO Arml!s-2900 - See Vol. D 

Test.ers, lite, Component-2550 - See Vol. D 

Testers, Logic Card··29€)(l - See' Vol. D 

Testers, loopbeck-2!:lOO - See 1101_ D 

Tes~ers, Magnetic Ccm· .. ?!lO(! _. See 1101. D 

Testers, Maglletic Heoad Mei:!ia-2901l - See Vol. [) 

Testers, Magl"!e~jc rlll~)dium'2!l((!1l .- See Vol. D 

Teslers, lVIagl1etn:m-2900 - S,,,., 'Iiol. 0 

Test.ers, Mat"r~Zi!-2550 -- Ses 'lfol. D 

Testers, Memory SO"i~d-29(lO - See '!leI. ,I) 

Testers, Metef-290CJ - See 1101_ D 

Testers, Micmw2ve-2900 ._. See Vol. D 

Testers, Modem-2900 - See !lol. D 

Testers,Motor-2900 - See 1101. D 

Testers, Multibus-2025 - See Vol. D 

Test.ers, PIND-2900 - See Vol. D 

Testers, Potel11tiometer-:?90IJ _. See Irol. D 

Testers, Power Supply·-2900 - See Vol. D 

Testers, Pulse Jitter-2900 - See Vol. D 

,esters, Reiay-2900 - Se,,· '101. D 

Testers, Resistivity-2900 - See Vol. 0 

Testers, Resistor-2900 - See Vol. 0 

Testers, ROM Dllwices-2901l - See Vol. D 

Testers, Servo - See Analyzers, Servo (Vol. D) 

Testers, Shock-2550 - See Vol. D 

Testers, Short Turn - See Testers, Coil (Vol. D) 

Testers, Signal Tracing-2900 - See Vol. D 

Testers, Solderability-4100 - See Vol. D 

Testers, Synchro/Resolver-2900 - See Vot. D 

Thermistors-5300 

Testers, Thickness (all types)-2900 - See Vol. D 

Testers, Thyrist.or-2900 - See Vol. D 

Testers, Tracking & Erosion Resistance (InsulaliclII)-2900 -- See 
Vol.D 

Testers, Transistor-2900 - See Vol. D 

Testers, Transmission & Delay-2900 - See Vol. D 

Testers, Tube-2900 - See Vol. D 

Testers, Vibration-Also See Services, Environmental Test-2900 .... 
See 110/. D 

Testers, \loltage-2900 - See Vol. D 

Testers, Voitage Breakdown-2900 - See Vol_ D 

Testers, (MIl)-2440 
Kikusui Internalional Corp., Torrance, CA 90503, 213-371-4652;80U-545·8784 

...................... ,.................. ..... . [)c221-j 
Pacific Power Source Corp., Huntington Sch., CA 92649, 

714-898-2691 ;600-854·2433 . . . . . . . . . . . ... .. .. . . .. . .. . . .. .. ... 0 0 2218 
§t Qualitec Technologies, Inc., Fremont, CA 94538, 415·498·1046 D01313 
t Axis Corporation, San Diego, CA 92123 619-560-7737 
t Northern Precision Labs .. Fairiield, NJ 07006 201-227-4800 
t Pacific Electro Dynamics, Inc., Redmond, W!l98073-9745 206-881-1700 
t Production Automation, Inc., Santa Clara, CA 95054 408-980-9880 
tTrio-Tech International, San Fernando, CA 91340 818·365-9200 

Testing, Environmental - See Services, Environmental Testing (Vol. 0) 

Therma! Converters - See Converters, Thermal (Vol. 8) 

Therma! Imagers - See Imagers, Thermal (Vol. U) 

Thermal P!ati'orms-2900 - See Vol. IJ 

T1'1$rmistors-530(il 
t Bela!herm Corp., Shrewsbury, MA 01545,508-842-0516 .......... 13-1834·1837 
§ Dale ElectroniCS, Inc., EI Paso Div_, EI Paso, TX 79926·6728, 915-592-3253 

... . .. . . ... . . . . . .... . . .. . ... .. ........ ..... . .. ... .. . . .... ... 8·1839-1841 
!Elmwood Sensors, Pawtucket, I'll 02851, 401·727-1300 ................ 8·1843 

§t Fenwal Electronics, Inc.! API), Milford, MA 01757, 508·478-6000 .•...... 8·1845 
§t KetemalRodan Division, Anaheim, CA 92806, 714·630·0081 ... ... 13·1846·1848 

§ Keystone Carbon, Thermistor Div., 51. Marys, PA 15857. 814-781-1591 
.. .. ... . . . . . ... . . . . ..... . . .. ... .............. ............. 8·1849-1851 

t Murata Erie North America, Inc., Smyrna. GA 30080, 404-436~1300 .. ,... 13.1853 
Omega Engineering, Stamford, CT 06907,800·826·6342 ....... 13-1354, C"1799 
Philips Components Discrete Producis Division, A North American Philips 

Company, Hiviera Beach, Fl 33"04, 407··881-3200 . . . .... . .. .. .. .. . .. A·1973 
t Sensor Scientific, Inc., Fairlield, NJ 07006, 201-227·7790;800-524-1510 

.......... ,. . . . . . .. . . . .. . . .. . . . .. ... . . . . . .. . . .. . . .. .. .. . . . .. B·1862-1863 
Therm-O·Disc, Inc., Sub. Emerson Elec. Co., Mansfield, OK 44907-0538. 

419·525·8500 . .................................................. 13··,865 
§ 'fherm-O-Disc, Inc., Midwest Components Product Grp., Mans'iield. OM 

44907-0538,419··525·8450 . . . .. .. .. . ... . . .. .. .. . . .. . . .. .... B·1866·1869 
t U.S. Sensor Corp .• Orange, CA @2G57, 714-639·1D'aO .. . .. . .•.. .. . .. .. .. 8·1871 

/:I"dvanced Thermal Products, Inc., St. Mal"ys, PA 15857 . 814-834-1541 
§ P.llen Co., Inc., Robert G., N. Hollywood, CA 91605 818-765-8300; 800-999-3711 

Alpha Thermistor. Inc., San Diego, CA 92121 . 619-5L:8-4560;800-2~-)5··544.s 

§ Atkins Technical Inc., Gainesville. FL 32608 . 904-378-[,555 
Barber-Colman Co., Indllns!rs. Div., Rockford, IL 61125-7040 . 815-B77-02~1 

Cambridge Aerotlo. Inc., Shiriey, MA 01464. 508-45-2346 
Cunadian Tilermostals & Control OCViC8f1 Ltd., Montreal, PQ, CANADA H4P2B8 

514-739-3274 
t The Carborundum Company, Electric Products, Niagara Falls, NY 14302 

716-278-2521 
Cadi Semiconductor, Kenilworth, NJ 07033 . 201-298-0400 

§ Colber Corp., Irvington, NJ 07111 201-371-9500 
Dale Electronics, Inc., Columbus Div., Columbus, NE 68601-3647 . 402-563-6506 
Daytronic Corp., Hawker Siddeley, Miamisburg, OH 45342 513-866-3300 

t Digitec, Marion, OH 43302 614-387-3444 
§ Dowty Custom Elctrns., Inc., Thermocontrol Div., Brandon, VT 05733 802-247-6811 
§EDL, Inc., Danville, VA 24540 804·799-0807;1-800-DIAL EDL 

Electro-Dyn Electronics, Niagara Falls. NY 14301 716-284·8747 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 . .201-288-4477; 

Extech Instruments Corp., Waltham, MA 02154 
§ FENWAL Inc., Ashland, MA 01721 

GtC Thermodynamics, Royal Oak, MI 48073 . 
§t Gordon Co.Watiow, Richmond. IL 60071 

§ Industrial Computer Designs, Inc., Westlake Village, CA 91361 

800-447-5639 
617-890-7440 
508-881-2000 
313-280-1648 
815-678-2211 

.. 818-889-3179; 
800-423-3179 

Intereleclronics Corp., Congers, NY 10920 914-EL8-8000 
International Microelectronics, Arlington, TX 76003... 817-561-2244 
International Resistive Company, Boone, NC 28607 . 704-264-8861 

§ KCK America Inc .. Mitsubishi Materials Corporation, Schaumburg, IL 60173-4516 
708-884-8688 

§ Love Controls Corp., Wheeling, IL 60090 . 708-541-3232 
Lucas Weinschel. Gaithersburg, MD 20884-6001 301-948-3434 
Mouser Electronics, Mansfield, TX 76063 . 800-346-6873 

§ Murata Manufacturing Co., Ltd., Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 .. 075-951-9111 
Philips Components Discrete Prodl;lcts Division, Mineral Wells, TX 76067 

8'17-325-7871 

EEM 1991 §-Product sold through distributors t-Product meets Mil specs q,-Rentals #-Value Added Reseller 
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t Piezo Electric Products, Inc., Metuchen, NJ 08840 908-548-2800 
t Quality Thermistor, Boise, 10 83709 ......... , . . . . . 208-377-3373 
§ RFL Inds_ Inc., (DBA) Dowty Elctrns. Co., Brandon, VT 05733 802-247-6811 
§ Science/Electronics, Dayton, OH 45401-0986 .............. 513-859-5555 

Scientific Instruments, West Palm Beach, FL 33407..... 407-881-8500 
Shokai Far East Ltd., Peekskill, NY 10566 .................. 914-736-3500 
Stetron International, Inc., Buffalo, NY 14203 ... 716-854-3443 

§ Sunshine Instruments, Philadelphia, PA 19115 215-673-5600;800-343-1199 
Sylvania GTE Control Devices, Standish, ME 04084 .... ............... 207-842-4535 

§ TDK Corporation of America, Electronic Components & Material, Mount Prospect, IL 
60056 ...... . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 708-803-6100 

§Techno Pivision, Dale Electronics, Inc., Van Nuys, CA 91405-1139 
§ TEGAM, Inc., Madison, OH 44057 . 
tThermometrics, Inc, Edison, NJ 08817-4695 ............. . 
§ United Electric Controls, Walertown, MA 02272-9143 

§t Unilrode Corp., Watertown, MA 02172 ...................... . 
§t Victory Engineering Corp., Springfield, NJ 07081 ............ . 

818-781-1842 
800-666-1010 
908-287-2870 
617-926-1000 
617-928-0404 
201-379-5900 
512-255-7043 §t Weed Inslrument Co., Inc., Round Rock, TX 78680-0300 

West Electronic Sales Team, Westminster, CA 92683 
Western Elctrn. Camps. Corp., Camarillo, CA 93010 . 

714-898-0120;213-495-5569 
805-482-8002 

Thermistors, Surface Mount-5300 
§t Allen Co., Inc., Robert G., N. Hollywood, CA 91605, 818-765-8300; 800-999-3711 

· ... .. .. . . ... ... .. . . . ... ... . .... . .. .. .. .. .. .. ..... .... ... ... A·l008-1009 
Betatherm Corp., Shrewsbury, MA 01545, 508-842-0516 ..•... ,... B·1834-1837 

§ Dale ElectroniCS, Inc., EI Paso Div., EIPaso, TX 79926-6728, 915-592-3253 
• ............. , .. . . . .. .. . .. ................ .. ... .. .. .. . .. ... 8<1839·1841 

Elmwood Sensors, Pawtucket, RI 02861,401-727-1300 ....•.•.••.•.•.. B01843 
Fenwal Electronics, Inc.l APD, Milford, MA 01757, 508-478-6000 .....•.. B01845 

§ Ketema/Rodan Division, Anaheim, CA 92806,714-630-0081 ..•.... B.1846-1848 
Keystone Carbon, Thermistor Div., Sl Marys, PA 15857, 814-781-1591 .• B01850 
Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 •..... B01853 
Philips Components Discrete Products Division, A North American Philips 

Company, Riviera Beach, Fl33404, 407-881-3200 •. ..•.. .. ..•.. B·1856-1857 
t Sensor Scientific, Inc., Fairfield, NJ 07006, 201-227-7790;800-524-1610 

• .•........................ , .•.• . .. .. .•.. . . .. •. ..•. . ..•.•. .• B01862-1863 
Therm-O-Disc, Inc., Midwest Components Product Grp., Mansfield, OH 

44907-0538,419-525-8450 ......•...•..•.•........•...•..••.. B01866-1869 
Canadian Thermostats & Control Devices Ltd., Monlreal, PQ, CANADA H4P2B8 

.................................. 514-739-3274 
Dale Electronics, Inc_ Columbus Div., Columbus, NE 68601-3647 . 402-563-6506 
Electro-Dyn Electronics, Niagara Falls, NY 14301 .... 716-284-8747 

# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ... 201-288-4477; 
800-447·5639 

§ FENWAL Inc., Ashland, MA 01721 
Instrulab, Dayton, OH 45404 

................. 508-881-2000 
513-223-2241 

§Murata Manufacturing Co., Ltd., Nagaoka-Kyq-Shi, Kyoto, JAPAN 617 .. 
Quality Thermistor, Boise, 10 83709 . 
Stetron International, Inc., Buffalo, NY 14203 . 

§ Techno Division, Dale Electronics, Inc., Van Nuys, CA 91405-1139 
Therm-O-Disc, Inc., Sub. Emerson Elec. Co., Mansfield, OH 44907-0538 

t Thermometrics, Inc., Edison, NJ 08817-4695 
Western Elctrn. Camps. Corp., Camarillo, CA 93010 . 

075-951-9111 
208-377-3373 
716-854-3443 
818-781-1642 

419-525-8500 
908-287-2870 
805-482-8002 

Thermocouple Devices & Materials - See Cooling/Heating Modules, 
Thermoelectric (Vol. 8) 

Thermocouple Interfaces for Personal Computers-2000 - See 
Vol.D 

Thermocouples, Elements & Accessories-5300 
Best Technology Inc., Seattle, WA 98109, 206-382-1300 .•.•..•. •. . ..... B01833 
Cale. Mfg. Co., Inc., Pleasant Hill, CA 94523,510·932-3911............. D01008 
General ReSistance, A Prime Technology Company, N. Branford, CT 06471, 

203-481-5721 .................................................... 001252 
Gossen/Texmate, Vista, CA 92083-8397,619-598-9899 .....•.......... 001382 
Omega Engineering, Stamford, CT 06907,800-826-6342 •.•.•.. B01945. C.1799, 

001013 
PPM, Inc., Cleveland, OH 44139, 216-349-2300 .•. ... . ..•.•.•. ...•.. ... 001311 
Quality Thermistor, BOise,lD 83709, 208-377-3373 ..•....•...•.....••. B.1858 
Texmate, Inc., Vista, CA 92083-8397, 619-598-9899 .. •.. .. ... .. ... ...•. D01382 
Weschler Instruments, Hughes Corp., Cleveland, OH 44136, 216-238-2550 

.. ............................................. ............. 001399,1401 
Acculex Corporation, Taunton, MA 02780 ..... 508-880-3660 

t Alberox Corporation, New Bedford, MA 02745 508-995-1725 
Alpha-M Corp., Dallas, TX 75229... 214-406-0424 

§ Alpha Wire Corp., Elizabeth, NJ 07207-0711 908-925-8000 
ARi Industries, Inc., Addison, IL 60101 . 708-953-9100;800-237-6725 

§ Athena Controls, Inc., Plymouth'Meeting, PA 19462 . 215-828-2490 
§ Atkins Technical Inc., Gainesville, FL 32608 . . 904-378 .. 5555 
t Aydin Vector Div" Aydin Corp., Newtown, PA 18940-0328 215-968-4271 

§t Bailey Controls Co., Wickliffe, OH 44092 216-585-8500 
Ballantine Laboratories, Noise Unlimited Inc., Cedar Knolls, NJ 07927 ... 201-984-1900 
Barber-Colman Co., Indl. Instrs. Div., Rockford, IL 61125-7040 815-877-0241 
Bartlett Instrument Co., Ft Madison, IA 52627 .. : ..... ,. . . . . . . . . . . . . .. 319-372-8366 

§Beckman Industrial Corp., An Affiliate of Emerson Elec Co., San Diego, CA 92123-1898 
..................... ,......... 619-495-3200 

Burling Instruments, Inc., Chatham, NJ 07928-0298 201-635-9481 
Ceramaseal, New Lebanon, NY 12125 . . . 518-794-7800 

§Colber Corp .• Irvington, NJ 07111 ........ , .. , .................... 201-371-9500 
Conax Buffalo Corporation, Buffalo, NY 14225 :... . ....... , ... , ...... 716-684-4500 

§ Crompton Modutec, Manchester, NH 03103 . . . 603-669-5121 ;800-METERS-l 
t DELTA M Corporation, Oak Ridge, TN 37830 ...... .. ....... 615-463-1569 

t Digit';", Marion, OH 43302 .................... .. .. .. .. .. . .. .. . .... 614-387-3444 
§ Dowty Custom Elctrns., Inc. , Thermocontro\ Div., Brandon, VT 05733 ... 802-247-6811 
§ EDL, Inc., Danville, VA 24540 . . . . • . . . . . . . . . . . . . . . . . . .. 804-799-0807; 1-800-DIAL EDL 
§Elan Technical Corp., Fairfield, CT 06430 .................... ,. 203-335-2115 
t Electro Physics Co., Inc., Waukegan, IL 60085 ........ ' ... , . . . . . . . 708-249-5801 

Elmwood Sensors, Pawtucket, RI 02861 ........... , .......... ,.. 401-727-1300 
§ E-Squared Technology Corp., Ventura, CA 93003 ........ ,....... 805-644-9544 
§FENWAL Inc., Ashland, MA 01721 ................ 508-881-2000 
tFTS Systems, Inc., Stone Ridge, NY 12484 ........ .. ............ , .... 9t4-687-0071 
t GIG Thermodynamics, Royal Oak, MI 48073 ...... .. .. .. .. .. .. .. .. ... 313-280-1648 

§t Gordon Co.:Watlow, Richmond, IL 60071 ..... .. .. , ...... , ......... 815-678-2211 
Hades Manufacturing Corp., Farmingdale, NY 11735 .......... ,...... 516-249-4244 
Highland Technology, Inc., San FrancisCo, CA 94122 .......... , ......... 415-753-5814 
Hy-Cal Engineering, EI Monte, CA 91731 .............................. 818-444-4000 
Incotherm limited, Hereford HR4 9SL................. (44) 432 355880 
Julie Research Labs., New York, NY 10001 ..... 212-633-6625 

§Jumo Process Control, Inc., Coatsville, PA 19320 ........ 215-380-8002 
tLake Shore Cryotronics, Inc., Westerville, OH 43081 614-891-2243 

Leeds & Northrup, General Signal, North Wales, PA 19454 215-699-2000 
tLoral Microwave Narda, Hauppauge, NY 11788 ....... 516-231-1700 
§ Love Controls Corp., Wheeling, IL 60090 ... . . . . . . 709-541-3232 
tMinco Products, Minneapolis, MN 55432 ........ ...... 612-571-3121 
§Phoenix Contact Inc., Harrisburg, PA 17111 ......... 717-944-1300 
§ Pyrocom Co., Seattle, WA 98133 . . . . . . . . . . . . . . . . . . . . . 206-365-3535 
§ RFL Inds., Inc., (DBA) Dowty Elctrns. Co., Brandon, VT 05733 ....... 802-247-6811 

Richards, Arklay S., Co., Inc., Newton Highlands. MA 02161-1796.. . ... 617-527-4385 
RodaleTechnical Sales Inc., Islip, NY 11751 ....... 516-277-5454 

§Science/Electronics, Dayton, OH 45401-0986 513-859-5555 
Scienlific Instruments, West Palm Beach, FL 33407 ................. 407-881-8500 

§ S. F. Products Corporalion, Chester, NJ 07930 ..... . .... , . . . . . . . . 201-271-4009 
t Simmonds Precision Engine Systems. BF Goodrich Aerospace, Norwich, NY 13815 

.. .. .. .. .. .. .. 607-335-5000 
Solder Absorbing Technology (SAT), A Spirig Co., Springfield, MA 01108 

800-628-8862 
§S-Products Inc., Fairfield, CT 06430 ...... 203-331-9546 
§Sunshine Instruments, Philadelphia, PA 19115 ........... 215-673-5600;800-343-1199 
tSyscon Inti., Inc., So. Bend, IN 46601-3796.................... 219-232-3900. 
§ TEGAM, Inc., Medison, OH 44057.................................. 800-666-1010 

Teledyne Components, Mountain View, CA 94039-7267 ................ 415-968-9241 
Telephonics Corporation/PRO Instruments, Huntington, NY 11743 

t Thermo Electric, Saddle Brook, NJ 07662 ........ . 
tThermometrics, Inc., Edison, NJ 08817-4695., ................. . 
§ Untled Electric Controls, Watertown, MA 02272-9143 

Veeco Instruments Inc., Plainview, NY 11803 , .......... . 
§t Weed Instrument Co .. Inc., Round Rock, TX 78680-0300 .. 

§ WestCon, Marion, OH 43302 ...... '" ........... . 

516-549-6415/6428 
201-843-5800 
908-287-2870 
617-926-1000 
516-349-8300 
512-255-7043 

§Wesllnstrument, A Mark IV Company, Des Plaines IL 60019-1919 ..... 
614-382-5771 
708-390-7711 

Thermoelectric, Modules - See Cooling/Heating Modules, 
Thermolectric (Vol. 8) 

Thermographs-2900 - See Vol. D 

Thermometers, Electronic (All Types) - See Meters, Temperature 
(Vol. D) 

Thermometers, Microscopic, Infrared-2900 - See Vol. D 

Thermometers, Resistance-2900 - See Vol. D 

Thermostats-Also See Switches, Thermally Actuated; 
Controls, Temperature-5300 

t Airpax-Frederick Division, A North American Philips Co., Frederick, MD 21701, 
301-663-5141 .................................................... 6·1832 

t Elmwood Sensors, Pawtucket, RI 02861, 401-727-1300 ••..••.•••..•.•. B.1842 
Fenwal EleCtroniCS, Inc.! APD, Milford, MA 01757, 508-478-6000 ••....•• B01845 

§ Selco Products Co., SEL Sales, Inc., Buena Park, CA 90621, 714-521-8673 
•.•......••............•.•..•.•...•.••••.•....•.......•..•.••.... B·1861 

Therm-O-Disc, Inc., Sub. Emerson Elec. Co., Mansfield, OH 44907-0538, 
419-525-8500 ........... ;................................... B.1391,1865 

Advanced Thermal Producls, Inc., St. Marys, PA 15857 .. 814-834-1541 
§t Amperite Co., Inc., Union City, NJ 07087 .............. , .. ,., 201-864-9503 

Barber-Colman Co., Indl. Instrs. Div., Rockford, IL 61125-7040 815-877-0241 
§ Barksdale Controls Div., Imo Industries Inc., Los ~geles, CA 90058 213-589-6181 

§tBud Industries, Inc .• Willoughby, OH 44094-0431 216-946-3200 
Burling Instruments, Inc., Chatham, NJ 07928-0298 .............. ,. 201-635-948t 
Canadian Thermostats & Control Devices .Ltd" Montreal, PQ, CANADA H4P2B8 

.... ,........... 514-739-3274 
t Chatham Controls, Chalham, NJ 07928 ................................. 201-635-8892 
§ Eaton Corp.iCuller-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 

WI 53216 ..................... , .................................. 414-449-7487 
§ EliWell-USA Ltd., EliWell, S.PA, NYC, NY 10022 .................. . . . . .. 212-832-9393 
§ E-Squared Technology Corp., Ventura, CA 93003 ....................... 805-644-9544 
§ FENWAL Inc., Ashland, MA 01721 ........ .. .............. , .. ... 508-881-2000 
§ Grasslin Controls Corp.:Grasslin Gmbh & Co_ K.G., Ramsey, NJ 07446 . 

201-825-9696 
t Honeywell Inc., Commercial Bldgs Grp., MN 27-4231, Minneapolis, MN 55408 

................ ,....... ........ ....................... 612-870-2294 
§ Jewell Electricallnslruments, Manchester, NH 03103 .................. 603-669-6400 
§Jumo Process Conlrol, Inc., Coatsville, PA 19320 .... ,................. 215-380-8002 
§ KCK America Inc" Mitsubishi Materials Corporation, Schaumburg, IL 60173-4516 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 708-884-8688 
§Letco International, New Braunfels, TX 78t31-1200 ............ ' ........ 512-625-6993 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 
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§ Love Controls Corp., Wheeling, IL 60090 708-541-3232 
Phase Control Electronics, Glendale, NY 11385 . 718-441-4278 
Princo Instruments, Inc., Southampton, PA 18966 
Shokai Far East Ltd., Peekskill, NY 10566 , 914-736-3500 
Thermik Corp., Thermik Sensor Technics, GmbH, New Bern, NC 28562 

919-636-5720 
§ Therm-O-Disc, Inc., Midwest Components Product Grp., Mansfield, OH 44907-0538 

419-525-8450 
§ United Electric Controls, Watertown, MA 02272-9143 . 

WARREN G-V, GENERAL SIGNAL CORP., WHIPPANY, NJ 07981 .. 

Thermowells-5300 
Cenax Buffalo Corporation, Buffalo, NY 14225 .. 

§ DELTA M Corporation, Oak Ridge, TN 37830 . 
§ GIC Thermodynamics, Royal Oak, MI 48073 . 

§t Gordon Co.:Watlow, Richmond, IL 60071 
Hy-Cal Engineering, EI Monte, CA 91731 
Minco Products, Minneapolis., MN 55432 
Omega Engineering, Stamford, CT 06907 .. 
Princo Instruments. Inc., Southampton, PA 18966 

§Pyrocom Co., Seattle, WA 98133. 
Therm-O-DisG, Inc., Sub. Emerson Elec. Co., Mansfield, OH 44907-0538 

t Thermo Electric, Saddle Brook, NJ 07662 . 

617-926-1 000 
201-386-1200 

716-684-4500 
615-483-1569 
313-280-1648 
815-678-2211 
818-444-4000 
612-571-3121 
800-826-6342 

206-365-3535 

41 9-525-8500 
201-843-5800 

Thin-Film Memory Systems, Planar - See Memory Systems (Vol. D) 

Thyristors and SCRs, Surface Mount-4800 - See Vol.. A 

Thyristors (Incl. Silicon Controlled Rectifiers) - Also see DIACs; 
TRIACs, SIDACs-4800 - See Vol. A 

Thyristors (MIL)-2440 
§t Distributor & Special Products, Thomson Consumer Electronics, Inc., Deptford, NJ 08096 

609-853-2525 
t NWL Transformers, Bordentown, NJ 08505 
tPowertech, Inc., Fairlawn, NJ 07410 

Ties, Wire & Cable - See Wire & Cable Ties (Vol. C) 

Time Delays, Precision-2900 - See Vol. D 

609-298-7300 
201-791-5050 

Time Dispenser, Microprocessor based-2200 - See Vol. 0 

Time Management Systems-2200 - See Vol. 0 

Timers, Counting-2200 - See Vol. 0 

Timers, Cycle & Reset-2200 - See Vol. 0 

Timers, Delay-2200 - See Vol. 0 

Timers, Electrolytic Cell-2200 - See Vol. 0 

Timers, Interval-2200 - See Vol. 0 

Timers, Programmed-2200 - See Vol, 0 

Timers, Sequence-2200 - See Val. 0 

Timers, Solid State-2200 - See Vol. 0 

Tool Kits & Sets-5400 - See Val. C 

Tools & Kits, Contact Insertion/Removal-5400 - See Vol. C 

Tools, Alignment & Tuning-5400 - See Vol. C 

Tools, Cable Tie-5400 - See Vol. C 

Tools, Connector-5400 - See Vol. C 

Tools, Crimping & Swaging-5400 - See Vol. C 

Tools, Heat Sealing-5400 - See Vol. C 

Tools, Lead Bending & Insertion-5400 - See Vol. C 

Tools, MagnetiC Pickup-5400 - See Vol. C 

Tools, Marking, Numbering, Engraving-5400 - See Vol. C 

Tools, Parts Handling, Vacuum Operated-5400 - See Vol. C 

Tools, Relay Servicing-5400 - See Vol. C 

Tools, Resistance Soldering - See Soldering Equip" Resistance 
(Vol.C) 

Tools, Wire Wrapping-5400 - See Vol. C 

Torches, Soldering, Welding & Accessories-4600 - See Vol. C 

Toroids - See Coils, Toroidal (Vol. A) 

Torque Control - See Knobs, Torque, Incremental, Ratio Drive (Vol. C) 

Torquers, Gyro - See Motors, Torque (Vol. 8) 

Totalizers, Digital-2200 - See Vol. D 

Touch Monitors-2000 - See Vol. 0 

Touch Panels-2000 - See Vol. 0 

Touch Terminals-2000 - See Vol. D 

Tracers, Curve-2900 - See Vol. 0 

Tracers, Signal - See Testers, Signal Tracing (Vol. 0) 

Trackballs, XV Positioning-2200 - See Val. 0 

Tracking Systems (MIL)-2440 
t Orbit Instrument of Cal .• Orbit Instrument Corp., Cypress, CA 90630, 

714-527-0561 , ..... , ..... , ................ , ......... ,............ 0.1143 
t Servo Corporation of America, Hicksville, NY 11802-9907, 516-938-9700 , ..... 

t Accusonic Division, Ferranti O.HE. Inc., Falmouth, MA 02541 
t Aeroflex Laboratories Inc., ARX, Inc., Plainview, NY 11803 
t Anaren Microwave, Inc., E. Syracuse, NY 13057 . 
t Control Technology Co., Inc., Long Island City, NY 11101 
t Datron Systems, Inc., Simi Valley, CA 93065-1650 
t DBA Systems, Inc., Melbourne, FL 32902·0550 

DOwty Avionics, Arcadia, CA 91006 . 
t Electro MagnetiC Processes, Inc., Chatsworth, CA 91311-4858 . 

Electrospacc Systems. Inc., Richardson, TX 75083-1359 . 
t E-Systems, Greenville Div., Greenville, TX 75403-6056 
t Honeywell Inc., Aerospace & Defense Grp., Minneapolis, MN 55408 . 
t MFG, Parabam Div., Carson"CA 90745 . 
t Power Sys. Grp .. Rantec Div., Emerson Else. Co., Chatsworth, CA 91311 

t Radio Research Instrument Co., Inc., Waterbury, CT 06704-3506 .. 
§t Vega Precision Labs., Vienna VA 22180 

Training Systems (MIL)-2440 
t Control Technology Co., Inc., Long Island City, NY 11101 
t Data~De5jgn Labs., Cucnmonga, CA 91730 
t EMS Development Corp., Farmingdale, NY 1 1735 . 
t E-Systems, Greenville Div., Greenville, TX 75403-6056 

GP Training Systems, Div. of General Physics Corp .. Pottstown, PA 19464 

t Honeywell Jnc., Aerospace & Defense Grp., Minneapolis, MN 55408 . 
t Matrox Electronic Systems, Ltd., Dorval, QU, CANADA H9P 2T 4 . 
t Simulaser Corp .. Cily of Industry, CA 91746 .. 

Submarine Signal Division, Raytheon Company, Portsmouth, RI 02871 

Transceivers-1900 - See Vol. D 

Transceivers, Fiber Optic-2475 

A-1827 
508-548-5800 
516-694-6700 
315-432-8930 
718-361-2133 
805-584-1717 
305-727-0660 
818-445-5955 
818-882-6333 
214-470-2137 
903-455-3450 
612-870-5186 
213-549-5044 

818-885-8223 
203-753-5840 
703-938-6300 

718-361-2133 
714-987-2511 
516-293-7900 
903-455-3450 

215-327-3550 
612-870-5186 
514-685-2630 
818-369-1355 
401-847-8000 

§ S.I, Tech, Batavia, IL 60510, 708-232-8640 , ........ ,', ... ,." .. ,.".,' B'1231 
EG&G Optoelectronics, EG&G Canada Ltd., Vaudreuil, Quebec, CANADA J7V 8P7 

514-424-3300 
H & L Instruments, Burlingame, CA 94010 415-342-7850 

Transceivers (MIL)-2440 
Aeroflex laboratories Inc" ARX, Inc" Plainview, NY 11803, 516-694-6700 

t Aydin Corp., Horsham, PA 19044 
t Aydin Vector Div., Aydin Corp., Newtown, PA 18940-0328 
t ILC Data Device Corp., Bohemia NY 11716-2482 . 

A'H21 
215-657-7510 
215-968-4271 
516-567-5600 

Litton Poly-SCientific, Div. of Litton Industries, Blacksburg, VA 24060-3100 
800-336-5917;703-953-4751 

Transducer Elements-5500 
t Entran Devices, Failiield, NJ 07004, 201-227-1002;800-635-0650 ., .. ,.. B·1892 

Japan Electronic Manufacturers Agency, Inc" Wilmette, IL 60091, 708-251-3600 
..... , ................. , ................... , ............... 0·1040-1041 

Micro Switch, A Honeywell Oiv., Freeport, Il61032, 815-235-6600 .. B·1916·1917 
Omega Engineering, Stamford, CT 06907,800-826-6342 ...... , .. , .. ,.. B.1946 

t Waters Manufacturing, Inc., Talley Industries, Wayland, MA 01778, 508-358-2717 
, , , . " , : . , , ............. , " .. " " .. " . " . " , ... " . , , .. " , , . " . ". A·2078 

§ Atomergic Chemelals Corp., Farmingdale, NY 11735-1718 .. 516-694-9000 
tChannellndustries, Santa Barbara, CA 93111 . 805-967-0171 
§ Data Instruments, Inc., Aclon, MA 01720 .. 508-264-9550 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608. .. 201-288-4477; 

§ HBM, Inc., Marlboro, MA 01752 
Jewell Electrical Instruments, Manchester, NH 03103 

t Lucas Schaevitz, Pennsauken, NJ 08110-1489 .. 
t Novotechnik U.S .. Inc., Marlborough, MA 01752 
t Piezo Electric Products, Inc., Meluchen, NJ 08840 
t Piezo Kinetics Inc., Bellefonte, PA 16823 .. 
§ Rye Industries, Inc., Fuquay-Varina, NC 27526 

Spectrol Electronics Corp., Ontario, CA 91761 . 
4' U.S. Instrument Renlals, Inc., AT&T Capital Corp., D/FW Airport. TX 75261 

Valpey-Fisher:Matec Corp, Hopkinton, MA 01748 ... 
Vernitech:Vernitron Corp., Deer Pk., NY 11729 

Transducers, Acceleration - See Accelerometers (Vol. B) 

Transducers, Audio-5500 

800-447-5639 
508-624-4500 
603-669-6400 
609-662-8000 
508-485-2244 
908-548-2800 
814-355-1593 
919-557-0511 
714-923-3313 

800-874-7123 
508-435-6831 
516-586-5100 

Bell, Floyd, Inc., Columbus, OH 43212, 614-294-4000 "",.,""" 0-1028·1029 
t Bialek, Inc., State College, PA 16801., 814-231-2085;814-231-2086 ,.,.,' B·1885 

CUI Stack Inc" Beaverton, OR 97005, 503-643-4899 "",.,',.," _".,. 0.1031 
§ Golden Pacific Electronics, Inc, Placentia, CA 92670, 714-993-6970 . 

, , , ", , , , .. ,_,.,".'" ",.,' ,." •• ,. , "., ,.,',.,' , " , , " " " 0·1034-1035 
§ International Components Corp" Melville, NY 11747, 516-293-1500 """ 0-1038 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Japan Electronic Manufacturers Agency, Inc., Wilmette, IL 60091, 708-251-3600 
.....•.•..• ~ .......•..•..•..•........•.............. '. • . . . . .. 001040-1041 

§ MG Electronics, Hauppauge, NY 11788, 516-582-3400 ••.•.••••••••.•• , 001044 
§ Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 

••.••..•..•...•....•.•..••....•.•..•...•.•......•..• B0 1922-1923, 0.1047 
§ NTK Technical Ceramics, NGK Spark Plugs (USA), Mt. Prospect, IL 60056, 

708-824-1133 ......•.....•..•.•.....••...••...........•.....•.... A0 1700 
§t Projects Unlimited, Dayton, OH 45414, 513-890-1918 ..••..••••... 0 0 1050-1052 

t Shogyo International Corp., Great Neck, NY 11021, 516-466-0911 .•••.•• 001058 
Sonicall, Inc., Signal Hill, CA 90806,213-490-2143 ..................... 0011161 

§ Star Micronics, Inc., OEM Division, Piscataway, NJ 08854, 908-572-9512 
••..•.. ' ............................................... ,. .. ..• 0·1062,1065 

TOK Corporation of America, Electronic Components & Malerial, Mount Prospect, 
IL 60056, 108-803-6100 ..•....•..•.•...•.•..•.•..•.•.•..•..••.•..• 001066 

§ AKG Acoustics, Inc., San Leandro. CA 94577 ........................... 415-351-3500 
tBruel & Kjaer Instrs. Inc., Marlboro, MA 01752-3093..... ....... ..... 508-481-7000 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 

800-447-5639 
Jaro Components, Inc., Boca Raton, FL 33431 ............. 305-771-7000 
LZR Electronics, Inc., Gaithersburg, MD 20879 ......... 301-921-4600 

§Maliory/North American Capacitor Co., Indianapolis, IN 46241 .. .... 317-856-3731 
Microtran Co. Inc. Valley Slteam, NY 11582 .. 516-561-6050 

t Piezo Electric Products, Inc., Metuchen, NJ 08840 .... 908-548-2800 
§ Rye Industries, Inc_ Fuquay-Varina, NC 27526 ..... .............. 919-557-0511 
§ Shure Brothers Inc, Evanston, IL 60202-3696 . . . . . . 708-866-2200 
tStanton Magnetics, Inc., Plainview, NY 11803-1511 516-349-0235 
# Tauber Elctrns.lnc., San Diego, CA 92117 ..... .............. £19-274-7242 
4> U.S. Instrument Rentals, Inc., AT&T Capital Corp, DIFW Airport, TX 75261 

.... \. .............. 800-874-7123 
§ Wheelock, Inc., Long Branch, NJ 07740 ............ 201-222-6880 

Transducers, Ceramic-5500 
Bialek, inc., State College, I'll. 16801, 814-231-2085;814-231-2086 ...... 130 1885 

§MG Electronics, Hauppauge, NY 11788,516-582-3400 ................ Oo10<!4 
§ NTK Technical Ce,,,mics, NGK Spark Plugs (USA), Mt. Pmspeel. 11_ 6005'5. 

108-824-1133 .................................................... 1\.17110 
Projects Unlimited, Dayton, OH 45414, 513-890-1918 ..•..•............ 0.1052 

tBruel & Kjaer Instrs.lnc., Marlboro, MA 01752-3093 ..................... 508-481-7000 
t Channel Industries, Santa Barbara, CA 93111 .' 805-967-0171 
# Engineered Assemblies & Components Corp., Telerboro,.NJ 07608 ..... 201-288-4477; 

800-447-5639 
t International Transducer· Corp., Channel Technologies, Inc., Santa Barbara, CA 93111 

.. .. . .. . . .. .. . .. . .. . .. .. .. . .. .. .. . .. . ... .................. 805'683-2575 
Japan Electronic Manufacturers Agency, Inc., Wilmette, IL60091 708-251-3600 

§ Jaro Components, Inc., Boca Raton, FL 33431 ................. 305-1'71-7000 
§t Kyocera Northwest, Electronic Components Group, Vancouver, WA 98661 

. .. .. .. .. . .. . .. .. .. .. .. ... .. .. .. .... 206-696-2840 
LZR Electronics, Inc, Gaithersburg, MD 20879 . . . . . . . . . . . . . . .. 301,921-4600 
Motorola Ceramic Products, Components Division, Albuquerque, NM 87113 

.. .. .. .. .. .... . .. .. .. .. .. .. . .. .. . 505-822"8801 
Motorola Inc., Auto. & Indl. Elctrns., Eletm. Sys. Comps. Div., Northbrook, Il. 60062 

708-205-2867 
§ Murata Manufacturing Co., Ltd., Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 ... 076-951-9111 
t Piezo Electric Products, Inc., Metuchen, NJ 08840 908-548-2800 
tPiezo Kinetics Inc., Bellefonte, PA 16823 814-355-1593 
§ Stetco, Inc., Franklin Pit, IL 60131 ...... 708-671-4?08 

Submarine Signal Division, Raytheon Company, Portsmoulh, RI 02871 .. 401-847-8000 
Valpey-Fisher:Matec Corp, Hopkinton, MA 01748 .. .... 508-435-6831 

Transducers, Displacement-5500 
t Aeroflex Laboratories Inc., AFilX, Inc., Piainview, NY 11803, 516-694-6700 

..•........ , .... .. .......... .. ...... .. ...... ..... ... .. ........ . ... A-H20 
Bialek, Inc., Stale College, PI\ 1660'1, 814-231-20115;814-231-2086 ...... 13-1885 

§ Contaq Technologies Corp., Brislol, lIT 05443,602-453-:1332 ...•.•.•..• e.1889 
§ Data Instruments, Inc., Aclon, IIIIA 01720, 508-264-9550 ....•.•.•.•.•..• r~.11191 
§ Hamlin Inc., Lake Mills, Wi 53551, 414-648-S000 .•....•....•••.•.•..... 6'1903 

Hennetic SWitch, Chickasha, OK 73018, 405-224-4046 •.•...•....• 8'1904-1905 
t Maurey Instrumenl Corp" Chicago, Il60629, 312-581-4555 ••....• "'.2047·2049 

Micro Switch, A Honeywell Div., Freeport, IL 61032,815-235-6600 •. 13.1916-1917 
Omega Engineering, Stamford; CT 06907,800-826-6342 ... 6.1945-1946, 001422 
Pres-Air-Trol Corp., Mamaroneck, NY 10543, 914-698-2026;800-431-2625 (outside 

NY) .•. , ......................................................... 8.1766 
Transducers 8. Systems, A. Prime Technology Company, N. Branford, CT 05471, 

203-481-5721 .................................................... B'1947 
t Vernilech:Vernilron Co,,,., Deer Pk., NY 11729, 516-586-5100 .....•.... 1\.2072 
t Waters Manufacturing, Inc., Talley Industries, Wayland, MA. 01778, 508-356-2777 

..........•... , ................................................... A·2078 
§ AEMC Corporation, Boston, MA 02111 ................... 617-451-0227;800-343-1391 

Astrosystems, Lake Success, NY 11042 ............................... 516-328-1600 
§Automatic Timing & Controls Co., King of Prussia,'PA 19406 ............. 215-337-5500; 

800-441-8245 
Benlly Nevada Corp. Minden, NV 89423....... .. 800-227-5514;702-782-3611 

tBoums Instruments Inc., Riverside, CA 92507. 714-781-5148 
t Bruel & Kjaer Instrs. Inc., Marlboro, MA 01752-3093 .. . . . . . . . 508-481-7000 

Burleigh Instruments, Fishers, NY 14453 ... , . . . . . . . . . . . . . . . . . 716-924-9355 
tCelesco Transducer Prods., Inc., Canoga Pit, CA 91304-5005 818-884-6860 
§Ceramic MagnetiCs, Inc., Fairtield, NJ 07004 ............. 201-227-4222 
t Columbia Resch. Labs., Woodlyn, PA 19094 215-872-3900 
tComp~ter Conversions Corp., E. Northport, NY 11731 ... 516-261-3300 

Computer Inslruments Div., Hempstead, NY 11550 ..... . .. 516-483-8200 
Daytronic Corp., Hawker Siddeley, Miamisburg, OH 45342 .............. 513-666-3300 
Disc Instruments, Honeywell, Costa Mesa, CA 92626 ................... 714-433-0343 
Gould Inc, Test and Measurement Group, Valley View, OH 44125 ...... 216-328-7000 

§ Gunther, W., GmbH, D 8500 Nurnberg 82, GERMANY ......... (0)911/65521 or 65520 
HBM, Inc. Marlboro, MA. 01752 ......................................... 508-624-4500 

tHumphrey, Inc., San Diego, CA 92123 ................................... 619-565-6631 

·Kernan Instrumentation, Colo Springs, CO 80907 .................... 1-719-599-1892 
§t Kavlico Corp., Moorpark, CA 93021 .......................... 805-523-2000 

LEL Co., Cresskill, NJ 07626 ................................. 201-569-8641 
tUtton Potentiometer Div., Mt Vemon, NY 10551 .... 914-664-7733 
tLucas Schaevitz, Pennsauken, NJ 08110-1489 609-662-8000 

MagneTek, Transducer Products, Simi Valley, CA 93065 ... 805-581-3985 
Magnetoelastic Devices, Pittsfield, MA. 01202 ........................... 413-445-5608 
Motorola Ceramic Products, Components Division, Albuquerque, NM 87113 

. . . . . . . . . . . . . . . . . . . . . . . 505-822-8801 
MTS Systems, Minneapolis, MN 55424 ,.............. 612-937-4000 
NMB Technologies, Chatsworth, CA 91311 ... 818-341-3355 
Northern Precision Labs., Fairfield, NJ 07006 201-227-4600 

t Novotechnik U.S., Inc., Marlborough, MA 01752 508-485-2244 
Omutec, Odetics, Inc., Anaheim, CA 92802 .. 714-758-0200 
Piezo Electric Products, Inc., Metuchen, NJ 08840 908-548-2800 
Sensotec, Inc., Columbus, OH 43212 614-486-7723 

t Sentech, Inc., Chettenham, PA 19012 215-663-0422 
§SKF Condition Monitoring, San Diego, CA 92123-1841 619-496-3400 

Stoelting Co., Wood Dale, IL 60191 ... ' 70B-860-9700 
tTeledyne Gurley, Troy, NY 12181... .. 518-272-6300;800-759-1844 
§ TemposDnics Sensors Division, MTS Sys. Corp., Research Triangle Parlt NC 27709 

.............. ............. ............... 919-677-0100 
t Transicoil Inc., Robinson-Halpern Products, Trooper, PA 19403 215-539-4400 

Trans-Tek, Ellington, CT 06029 . ......... ....... 203-672-8351 
TRW Technar, Inc., TRW. Inc., Irwindale, CA 91706 . 818-334-0250 
Unimeasure, Inc., Corvallis, OR 97330 503-757-3158 

§ Veeder-Rool. Simsbury, GT 06070-2003 203-651-2700 
\librac, Amhers~ NI-I 03031 503-862-6777 

§ Vibro-Meter Corp., Billerica, MA 01B22 .. 5058 ....... ............. 508-663-7322 

1iransducers, iH,,~~~55iJ(1 
Bialek, Inc., Slate Colie!!", flA i61101, ft·i4-231.,2085;8·14-231-2086 ...... Elo1685 
Micro SWitch, A IlOnC,llMell Div., Pree,lort, Il 61032, 815-235-1>600 .. ao1916-19-rr 

F.~~lin""'i'n~, S'!~m!or<l, GT 1)6907,300·826 .. 6342 .......•.... .. 6 0 1945 

NY) ...... , .............................................. a'1766 
ABB Kent-Taylor Inc., PoSea Browil Boveri, Rochester, NY 14692 716-235-5000 
Accusonic Division, Ferranti O.RE Inc., Falmouth, IIIIA 02541 508-546-5800 
A M Sensors, inc .. '-;;,1001, NH 03079 . 603-898-1543 

§.~ Bailey Controls Co., Wicl<liife, OH 44092 216-585-8500 
Cambridge Aeroilo, inc., Shirley, MA 01464. 508-45-2346 

t Computer Instruments Div., Hempslead, NY 11550 516-483-8200 
t EG & G Flow Technology, inc., Phoenix, AZ 85072 . 602-437-1315 

§tFenwal Electronics, Inc.lAPD, Milfon~, MA 017.57 508-478-6000 
Fluid Components, Inc., San Marcos, CA 92069 . 619·744-6950 
GP:50 New '1ork, Grand Island, NY 14072 .' 716-773-9300 

§ IC Sensors, Inc., Milpitas, CA 95035 . 408-432-1800 
t Intek, Inc., Westerville, OH 43081 614-895-·0301 

Johnson Yokogawa Corp., i\!ewnan, Gfl. 30265 404-254-0400 
tKurz Instruments, Inc., Monterey, CA 93940 800-424-7356 
# Meriam Instrumenl, Scctt r'~tzer, Cloveland, Oh 44102 216-281-1100 

Micronel U.s., Vista, CA 920B3 . 619-727-7400 
HMKS instruments, Inc., Andover, MA 01810 508-975-2350 

Motion Sensors, Inc., Cranford, NJ 07701 908-709-0025 
Motorola Ceramic PmdlJcts, Components Division, Albuquerque, NM 871 ~3 

505-822-8801 
Motorola inc., Auto. & !ndl. Elc(rns., Eictrn. Sys .. Comps. Div., Northbrook, IL 60062 

Panametrics, Waltham, MA 02'154-3497 
PMT Division, Ametek, !nc., FeasterviHe, PA 19053 
Schlumberger Industries, Tranducers Div., Houston, TX 77082 .. 
Sensym, Inc., Sunnyvale, CA 94089 ............... . 
Transonic Systems Inc., Ithaca, NY 14850 .... . 
Vaiidyne Engineerirlg Corporation, Northtidge, CA 91321'~ 

Trall'lsducers, force-55!:1@ 

708· 205-2867 
617-899-2740 
215-355-6900 
713-558-2587 
408-'/44-1500 
607 .. 257-5300 
818-886-2057 

§ Oat. Instrumen!s, Inc., Aclon, IlliA 01120, 506-264-9~50 ...•... .•.•.•... 6·1891 
t Enlran D"";C0S, Fairfield, I\!J 0'10114, 201 .. 227-1002;800-635-0650 ....•... a.'I1l92 

Omega Engine",lng, Starrd<>.d, CT 06907, 800 .. 326 .. 6342 ...........•... a·1946 
Transducers II< Sysl"",., A Prime Technology Company, N. Branlord, Cl 06471, 

203-481-5721 ................. , ............. ,.................... 8.1947 
Wilcoxon Research, ",oc""ill", MD 20850, 301-330-$811 ....•.•.. :..... 13.'1959 

t A. L. DeSign, Inc., Buffalo, NY 14217 . . . . . . . . . . . . . . 716-875-6240 
BLH Electronics, Inc., Canton, MA 02021-9111 .. 617-821-2000 

t Bruel & Kjaer Inslrs. Inc., Marlboro, MA 01752-3093 . 508-481-7000 
Cambridge Technology, Inc., Watertown, MA 02172 . 617-923-1181 

t Columbia Resch. Labs., Woodlyn, PA 19094 . . . 215-872-3900 
Daytronic Corp., Hawker Siddeley, Miamisburg, OH 45342 ... 513-866-3300 

§ Dillon, Weigh-Troni., Inc., Fairmont, MN 56031 507-238-4461 
OJ Instruments, Inc., N. Billerca, MA 01862.. 508-667-5301 

§GSE, Core Inds., Farmington Hills, MI48024 ... 313-476-'1875 
HBM, Inc., Marlboro, MA 01752 508-624-4500 

§ Helm Instrument Co., Inc., Maumee, OH 43537 .. 419-893-4356 
§ IC Sensors, Inc., Milpitas, CA 95035 .. 408-432-1800 

§t Interface, Inc., Scottsdale, AZ. 85260 ............... 602-948-5555 
§ Kavlico Corp., Moorpark, CA 93021 .. 805-523-2000 

§tKistler Instruments Corp., Amherst NY 14221-2171 .. 716-691-5100 
t Kume Semiconductor Prods., Inc., Leonia, NJ 07605 201-461-0900 

Lebow Products, Eaton Corp., Troy, MI 48094 ...... ............... 313-643-0220 
Lucas Schaevitz; Pennsauken, NJ 08110-1489 ........... 609-662-8000 

tMagneTek, Transducer Products, Simi Valley, CA 93065 ............... 805-581-3985 
Magneloelaslic Devices, Pillsfield, MA 01202 .. ... . . . . . . . .. ............. 413-445-5608 
NMB Technologies, Chatsworth. CA 91311 ........ 818-341-3355 

t PCB Piezotronics, Depaw, NY 14043-2495 .............. .............. 716-684-0001 
Sensor Developments Inc., Lake Orion, M148361 ....................... 313-391-3000 
Sensotec, Inc., Columbus, OH 43212 ....... ,............ 614-486-7723 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 
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Stoening Co .. Wood Dale. IL 60191 
UnimeasuTe, Inc., Corvallis, OR 97330 ... 
Vernitech:Vernitron Corp., Deer Pk, NY 11729 . 
Vibrac. Amherst, NH 03031 ............... . 

§ Vibro-Meter Corp .. Billerica, MA 01822-5058 .. 

708-86D-9700 
503-757-3158 
516-586-5100 
603-882-6777 
508-663-7322 

Transducers, Frequency - See Transducers, Voij, Watt, Current. etc. 
(Vol. B) 

Transducers, Humidity-5500 
Omega Engineering, Stamford. CT 06907, 800·826-6342 

.......................................... ..... 6 0 1945.1946, D0 1369,1422 
ABB Kent-Taylor Inc .• ASea Brown Boveri. Rochester, NY 14692 . 716-235-5000 

t Bruel & Kjaer Inslrs.lnc., Marlboro. MA 01752-3093 508-481-7000 
§ Elan Technical Corp., Fairtield. CT 06430 203-335-2115 
§ EliWell-USA Ltd .• EliWeli. S.P A. NYC, NY 10022 . 212-832-9393 

Hokuriku USA Ltd., Morton Grove. IL 60053 . 708-470-8440 
§t Hy·Cal Engineering. EI Monte. CA 91731 . 818-444-4000 

§ Jumo Process Control, Inc .• Coatsville. PA 19320 215-380-8002 
§ Marcon America Corp., Vernon Hills, IL 60061 . 312-913-9980 

MULTISENS Inc, Laval. Que .. CANADA H7S 2E8 . 514-629-5646 
§ S-Products Inc .. Fairfield, CT 06430 . 203·331·9546 
t Thunder Scientific Corp .. Albuquerque, NM 87123 505-265-8701 ;800-872-7728 

Transducers, Incremental Digital Position, Rotary - See Encoders, 
Shaft Angle (Vol. B) 

Transducers, Liquid level-5500 
Approved Purification Corp., Stamford. CT 06907. 203-357-0141 B01878 
Blatek. Inc •• State College, PA 16801, 814-231-2085;814-231·2086 ...... B01885 

§ Contaq Technologies Corp., Brislol, VT 05443, 802-453-3332 ........... B01889 
§ Hamlin Inc., Lake Mills. WIS35S1. 414-648-3000 •.............•.... ,... 8 0 1903 

Omega Engineering, Stamford, CT 06907,800·826-6342 
. .. .. ....... ....... . . . .. .. . . . .... . . ... ......... B.1946. 0 01368-1369.1422 

ABS Kent-Taylor lnc., ,ASea Brown Boveri, Rochester, NY 14692.. 716-235-5000 
American Magnetics. Oak Ridge, TN 37831-2509 . 615 .. 482-1056 
A M Sensors. Inc .• Salem, NH 03079 . 603-898-1543 
Delta Controls Corp., Shreveport. LA 71107 . 318-424-8471 
DELTA M Corporation, Oak Ridge, TN 37830 615-483-1569 
Fluid Components, Inc., San Marcos, CA 82069 .. 6"19-744-6950 
Gordon Products. Brookfield. CT 06804 203-775-4501 
Intek, Inc., Westerville. OH 43081 614-895-0301 
Johnson Yokogawa Corp., Newnan, GA 30265 404-254-0400 
Lucas Schaevitz. Pennsauken. NJ 08110-1489 609-662-8000 
Lundalliinstruments, Inc., Ezra C. Lundahl inc., Lugan, UT 84321 .... 801-7537300 

# Meriam Instrumen~ Scott Fetzer. Cleveland, OH 44102 218-281-1100 
§Micro Switch, A Honeywell DiY., Freeport.IL 61032 815-235·6600 

MTS Systems, Minneapolis, MN 55424 612-937-4000 
Precise Sensors. Inc., Monrovia, CA 91016 818-358-4578 
Schlumberger Industries. Tranducers Div .• Houston. TX 77082 . 713 .. 558 .. 2587 
Scientific Instrumenls, West Palm Beach. FL 33407 407-881-8500 

§ SOR. Inc .• Lenexa, KS 66215 913-888-2630 
§ Temposonics Sensors Division, MTS Sys. Corp., Research Triangle Park, NC 27709 

919-677-0100 
§ Transicoillnc., Robinson .. Halpern Products. Trooper, PA '19403 215-539-4400 
§TURCK Inc .• Minneapolis, MN 55441 .. 2656. . ... 612-553-9224;1-800-328-0580; 

1-800-544·PROX 
Wabash Magnetics. Wabash, IN 46992 219-563-2191 

Transducers, Magnetic Pickup-5500 
t Aeroflex Laboratories Inc., ARX. Inc., Plainview, NY 11803, 516-694 .. 6700 

Airpax-Cheshire Division, A North American Philips Co., Cheshire! CT 06410, 
203-27'1-6000 .................................................... B'1875 

Bell. F. W., Inc •• Orlando, FL 32807, 407-678-6900 ........•....... 001226-1227 
§ Hamlin Inc., Lake Mills, WI 5355'i, 414-648-3000 ..................... .. B0 1903 

Hermetic Switch, Chickasha, OK 73018, 405-224-4046 ............ B0 1904-1905 
t International Electro Magnetics, Inc., Palaline, IL 60067, 708-358-4622 . .. 0 0 1036 

Japan Electronic Manufacturers Agency, Inc., Wilmette, IL 60091, 108-251-3600 
............................................................ 0 01040-1041 

t Magnetic Shield Corporation, Perfection Mica Co., Bensenville, IL 60106, 
708-766-7800 ................................................ Co 1698·1699 

§t Micro Mo Electronics, Inc., St. Petersburg, FL 33701, 813-822-2529 
.... ....... ... .... .. .. .. . .. . . .. .. ................. ..... So1920, 0 0 2243 

Micro Switch, A Honeywell Oiv., Freeport, IL 61032, 815-235-6600 " B 0 1916-1917 
Ohio Semitronics, Inc., Columbus, OH 43212,614-486-9561 •••.... B01940,1944 
Stande. ElectroniCS, Stande. International, Cincinnati, OH 45209, 513-871-3777 

.....•.•.•••••..............•.•..•••............•....•.••.....•.. B·1783 
Airpax Sensor Div, A North American Philips Co .• Cheshire. CT 06410 .. 203-271-6000 

§AKG Acoustics. Inc .• San Leandro. CA 94577 . 415-351-3500 
§ALTEK Corporation. Silver Springs, MD 20904-7802 .. 301-572-2555 
tBruel & Kjaer Instrs.lnc .• Marlboro, MA 01752-3093.. 508-481-7000 

Crompton Modutec, Manchester. NH 03103 . . .. 603-669-S121;800-METERS-l 
Daytronic Corp .• Hawker Siddeley. Miamisburg. OH 45342 ......... 513-866-3300 
Dixson. Inc., Grand Junclion. CO 81503.... 303 .. 244-1241 

§Dynapar. Gurnee.IL 60031 .. 312-662 .. 2666 
§ Electronic Counters & Controls, Inc., LFE Corp., Libertyville. Il 60048 ..... 708-362-8910; 

800-422-3224 
General Vibrations Mfg. Co., Manchester, CT 06040. . ............. . 

§ Grado Laboratories, Brooklyn, NY 11220 ........... . 
§ Monarch Instrumen~ Monarch International Inc .• Amherst. NH 03031 

Motion Sensors. Inc .• Cranlord, NJ 07701 ......... . 
Murata Erie Norfh America, Inc., Smyrna, GA 30080 . 

§ Richard-Lee Co .• Cranford. NJ 07016 .......... . 
§ Rye Industries, Inc .• Fuquay-Varina, NC 27526 . 

203-646-0090 
.. . 718-435-5340 

..... 603-883-3390; 
800-999-3390 
908-709-0025 
404-436-1300 
201-276-0710 
919-557 .. 0511 

Transducers, Position, Linear-5500 
Sentech, Inc .• Cheltenham, PA 19012 ........................... 215-663-0422 
Sharp Electronics Corp., Microelectronics Grp .• Camas. WA 98706 206-834-2500 
Shokai Far East Ltd .• Peekskill. NY 10566................... 914-738-3500 

§ SKF Condition Monitoring, San Diego. CA 92123 .. 1841 .. . .. " 619-498-3400 
§TURCK Inc .• Minneapolis, MN 55441-2656 .. 612-553-9224;1-800-328-0580; 

1 .. 800-544-PROX 
§ Veeder-Roo~ Simsbury, CT 06070-2003 . 

Wabash MagnetiCS, Kearney-National Inc., Huntington, IN 46750 .. 

Transducers, Magnetostrictive-5500 

203-651-2700 
219-356-8300 

Bell, F. W., Inc., Orlando, FL 32807. 407-678-6900 ..................... 0 01227 
Japan Electronic Manulacturers Agency, Inc., Wilmette. IL 60091,708-251-3600 

............................................................ 0 0 1040-1041 
tLucas Schaevitz. Pennsauken. NJ 08110-1489 609-662"8000 

Philips Components Discrete Products Division, A North American Philips Company, 
Riviera Beach. FL 33404 . 407 .. 881-3200 

Philips Components Discrete Products Div., A North American Philips Co, Discrete 
Semiconductor Group, Slatersville. RI 02876-2078 401-762 .. 3800 

Submarine Signal Division. Raytheon Company. Portsmouth. RI 02871. 401-847-8000 

Transducers, Piezoelectric-5500 
Bell. Floyd. Inc .. Columbus, OH 43212. 614-294-4000 .•..•......•. 0 0 1028-1029 

t Bialek, Inc., State College, PA 16801, 814-231-2085;814-231-2086 .•.... Bo 1885 
CUI Stack Inc., Beaverton, OR 97005, 503-643-4899 ....•.............. 001031 
International Components Corp., Melville, NY 11747, 516-293-1500 ...... 0 01039 
Japan Electronic Manufacturers Agency, Inc .• Wilmette, IL 60091, 708-251-3600 

.•........••..............................•.•... '" " '" .. , .001040-1041 
Micro Switch. A Honeywell DiY., Freeport, IL 61032. 815-235-6600 .. 8.1916-1917 
Morgan-Matroc. Vernitron Div .• Bedford, OH 44146-5478, 216-232-8600 .. 6 01921 

§ Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 •. 0.1046-1047 
§ NTK Technical Ceramics, NGK Spark Plugs (USA), MI. Prospect, IL 60056, 

708-824-1133 ............................................... ..... Ao 1700 
§t Projects Unlimited. Dayton. OH 45414.513-890-1918 ............. 0.1050-1052 

Slar Micronics. Inc., OEM Oivision, Piscataway, NJ 08854, 906-572-9512 
... .................... ...................... ............. 0 01062.1064 

TOK Corporation 01 America, Electrohic C<.unponents &. Ma'i:eriu', Mount Prospect, 
IL 60056, 708-803-6100 ........................................... 0.1066 

§ Atomergic Chemetals Corp., Farmingdale. NY 11735-1718 . 
t Bruel & I<.jaer Instrs. Inc., Marlboro. MA 01752 .. 3093 . 

516-694-9000 
508-481 -7000 

Burleigh Instruments, Fisners, NY --:4453 716-924-9355 
t Channel Industries. Santa Barbara CA 931 11 . 805-967-0t7'1 

Delta Controls Corp .• Shreveport. LA 71107 . 318-424-8471 
§ Endevco Corporation. Allied Signal Aerospace Co., San Juan Capistrano. CA 92675 

714-493 .. 8181 
# Engineered Assemhlies & Components Corp .. Teterboro, NJ 07608 .... 201-288-4477: 

800-447-5639 
Entran Devices, Fairfield. NJ 07004.. 201-227-1002;800-635-0650 

§Ercona, Patchogue, NY 11772. 516-758-0700 
General Vibrations Mfg. Co .• Manchester, CT 06040 . 203-646-0090 

§ IC Sensors. Inc .• Milpitas, CA 95035................ 408-432-1800 
t International Transducer Corp., Channel Technologies, Inc., Santa Barbara, CA 93111 

805-683·2575 
§tKistier Instruments Corp .• Amherst, NY 14221-2171. 716-691-5100 
§t Kyocera Northwes~ Electronic Components Group, Vancouver, WA 98661 

206-696-2840 
§ Mallorymorth American CapaCitor Co., Indianapolis, IN 46241 317 .. 856-3731 
§ Motorola Ceramic Products, Components Division, Albuquerque, NM 87113 

505-822-8801 
MULTISENS Inc, Laval, Que., CANADA H7S 2E8 514-629-5646 

t PCB Piezotronics. Depew. NY 14043-2495 716-684-0001 
t Piezo Electric Products. Inc .• Metuchen. NJ 08840 908-548-2800 
tPiezo Kinetics Inc .. Bellefonte, PA 16823.. 814-355-1593 
t Pind Testers Inc .. Irvine, CA 92718. 714-380-1551 

Primo Company Limited, Tokyo, JAPAN 181 0422-43-3121 
§Stetco.lnc., Franklin Pk..IL60131 . 708·671-4208 

Stetron International, Inc .. Buffalo. NY 14203 . 716-854-3443 
Submarine Signal Division. Raytheon Company. Portsmouth, RI 02871. 401-847-8000 

1'Sundstrand Dala Control Inc., Sundstrand Corporation. Redmond, WA 98073-9701 

Taiyo Yuden (USA) Inc., Arlington Heights. IL 60005-4493 
Valpey-Fisher:Matec CorP. Hopkinton. MA 01748 

§ Vibro-Meter Corp .• Billerica, MA 01822-5058 .. 
t Wilcoxon Research, Rockville, MD 20850 . 

Transducers, Position, linear-5500 

206-885-3711 
708-364-6104 
508-435-6831 
508-663-7322 
301-330 .. 8811 

§ Contaq Technologies Corp., Bristol, VT 05443, 802 .. 453-3332 ..•........ B01889 
tControl Sciences, Inc., Chatsworth, CA 91311, 818-709-5510 ...... D0 1152-1153 
§ Data Inslruments, Inc., Acton, MA 01720, 508-264-9550 ................ Bo 1891 
§Hamlin Inc., Lake Mills, WI 53551, 414-648-3000 ....................... B·1903 

Hermetic Switch, Chickasha, OK 73018, 405-224-4046 ..........•. B.1904-1905 
Micro Switch, A Honeywell Oiv., Freeport, IL 61032, 815-235-6600 .. B01916-1917 
Omega Engineering, Stamford, CT 06907,800-826-6342 ...........•.•. 001422 
Pres·Air-Trol Corp., Mamaroneck, NY 10543, 914-698-2026;800-431-2625 (outside 

NY) ............................................................. B.1766 
Transducers & Systems, A Prime Technology Company, N. Branford, CT 06471, 

203-481-5721 •.••..•..••.....•....•.•....•.•.•.•....••.....•..... B 0 1947 
t Vernitech:Vernitron Corp., Deer Pk., NY 11729, 516·586-5100 ........•. A.2072 
t Waters Manufacturing, Inc., Talley Industries, Wayland, MA 01778, 508-358-2777 

. . • • . . • • • • • • . . • • • . • .. . • • . • . • . . • . . • • • • . • . • . . . . • • . . . • . . • • • • • .. Ao 2078-2079 
§AEMC Corporation. Boston. MA 02111. ............... 617-451-0227;800-343-1391 

Astrosystems. Lake Success, NY 11042 .............. . . . .. 516"328-1600 
Bently Nevada Corp .• Minden, NV 89423............... 800-227-5514;702-782-3611 

tBourns Instruments Inc., Riverside. CA 92507......... 714-781-5148 
Burleigh Instruments. Fishers, NY 14453.............. 718-924-9355 

t Celesco Transducer Prods., Inc .• Canoga Pk, CA 91304-5005 . 818-884-6860 
tComponent Specialties Corp .• Temple City, CA 91780...... 213-283-0015 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs p-Rentals #-Value Added Reseller 



Transducers,Position, Unear-5500 (Cont'd) 

tComputer Conversions Corp., E. Northport, NY 11731 ................... 516-261-3300 
t ComputerOplical Products, Inc.. SUb. of Hathaway Corp, C~alswo.-th, CA 91311-6910 

.......... , ............................... ' . . ... .. . . . . . . . .. . .. . .. .. . . .. 818-882-0424 
Daytronlc Corp, Hawker Siddeley, Miamisburg, OH 45342 .•............ 513-886-3300 

§ Dova Controls, Redmond, WA 98052-5165 ............................. 206-881 77414 
Enprotech Corp, Kalamazoo, M149007 ................................. 616-381-0665 
Hathaway Corporation:Motion Control Div, Tulsa. OK 74116 , .. . . . . . . ... 918-438-7800 
HBM,lnc, Marlboro, MA 01752 ......................................... 508-624-4500 

t Humphrey, Inc., San Diego, CA 92123................................... 619-565-6631 
t JDK Controls, Inc., Newbury Park, CA 91320-1593 ...................... 805-499-7779 

§t Kavlico Corp, Moorpark, CA 93021 ..................................... 805-523-2000 
unon Potentiometer Div, Ml Vernon, NY 10551 ........................ 914-664-7733 

tLucas Schaevitz, Pennsauken, NJ 08110-1489 ......................... 609-662-8000 
t MagneTek, Transducer Products, Simi Valley, CA 93065 ................ 805-581-3985 

Magnetoelastic Devices, Pittsfield, MA 01202 ...................... :.... 413-445-5608 
Maxmar Controls Inc., Pleasantville, NY 10570 ....................... '. .. 914-747-3540 
Motion Sensors, Inc., Cranford, NJ07701 ............................... 908-709-0025 
MULTISENS Inc. Laval, Que., CANADA H7S 2E8 ........................ 514-629-5646 
NMB T echnologies, Chatswo~ CA 91311 . . . .. .. .. . .. . .. . . . . .. . .. .. . . .. 818-341-3355 

t Novolechnik U.S., Inc., Marlborough, MA 01752 ......................... 508-485-2244 
Omutec, Odetics,lnc., Anaheim, CA 92802 .............................. 714-758-0200 

t Penny & Giles, Santa Monica, CA 90401 ................................ 213-393-1497 
Sensotec,lnc.. Columbus, OH 43212 ................................... 614-486-7723 

tSentech, Inc. Che~enham. PA 19012 ................................... 215-663-0422 
§Spectrol Electronics Corp., Ontario, CA 91761 ........................... 714-923-3313 
tTeledyne Gurley, Troy, NY 12181 ........................ 518-272-6300;800-759-1844 

Tacos America, Inc., Tokyo Cosmos Electric Co., Ltd, Arlington Heights, IL 60005-3904 
· ......... , . . . . .. . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . ... . .. . . . . . . . . . . . 708-364-7277 

tTransicoil, Inc., Eagle-Picher, Valley Forge, PA 19485 ................... 215-539-4400 
t Transicoillnc., Robinson-Halpern Products, Trooper, PA 19403 215-539-4400 

Trans-Tek,. Ellington, CT 06029 ......................................... 203-872-8351 
TRWTechnar,lnc., TRW, Inc., Irwindale, CA 91706 ..................... 818-334-0250 

§TURCK Inc. Minneapolis, MN 55441-2656 ............. 612-553-9224;1-800-328-0580; 
1-800-544-PROX 

Unimeasure, Inc., Corv~Jlis, OR 97330 " ................................ 503-757-3158 
Validyne Engineering Corporation, Northridge, CA 91324 . .. . . . .. . . . . . . .. 818-886-2057 
Vibrac. Amherst. NH 03031 ............................................. 603-882-6777 

§ Weed Fiber Optics Inc., Weed Instrument Co., College Station, TX 77945 
409-693-5397 

Transducers, Position, Rotary-5500 
BEl Motion Systems Company, Computer Products Div., San Marcos, CA 92069, 

619-471-2600 .................................................... B'1879 
BEl Motion Systems Company, Digital Products Div., Little Rock, AR 12203, 

501-851-4000 .................................................... B.1879 
BEl Motion Systems Company, Itek Encoder DiY., Needham Hgts., MA 02194, 

617-455-1414 ............................................... B.1879-1881 
BEl Motion Systems Company, Chatsworth Encoder DiY., Chatsworth, CA 91311, 

818-341-6161 .................................................... B.1879 
t Control Sciences, Inc., Chatswol1h, CA 91311, 818-709-5510 ••.••.••••. D0 1152 
t Micro Mo Electronics, Inc., Sl Petersburg, FL 33701, 813-822-2529 

· .. . • • • • • . . • • • • • • .. .. • • . • . • • .. • • • .. • .. .. .. • . .. . • . . .. . • • .• 801920, 002243 
Transducers & Systems, A Prime Technology Company, N. Branford, CT 06471, 

203-481·5721 .................................................... B.1947 
Transmagnetics, Farmingdale, NY 11735, 51'6-293-3100 _............... D.1196 

t Waters Manufacturing, Inc., Talley Industries, Wayland, MA 01778, 508-358-2777 
• .. .. • . .. • . • .. . .. . • • . • • • • • . .. . • • .. • • • • . . • • • • • • • • . • . • • . . • • • •. Ao2078·2079 

Astrosystems,lake Success, NY 11042 ................................ 516-328-1600 
BEl Motion Systems Company, Corporate Off., Carlsbad, CA 92009 ..... 619-931-1500 
BEl Motion Systems Company, Industrial Encoder Div., Goleta, CA 93117 

· . . . .. . .. . .. . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 805-968-0782 
Bently Nevada Corp.. Minden, NV 89423 ...... .. .. .. .. ... 800-227-5514;702-782-3611 

tComputer Conversions Corp, E. Northport, NY 11731 ................... 516-261-3300 
tComputer Optical Products, Inc., SUb. 01 Hathaway Corp., Chatsworth, CA 91311-6910 

................................................... ................... 818-882-0424 
§Dova ContrOls, Redmond, WA 98052-5165 ............................. 206-881-7414 
§ Dynapar, Gumee, Il 60031 ............................................. 312-662-2666 
§ Electronic Counters & Controls, Inc., LFE Corp. Libertyville, IL 60046 ..... 708-362-6910; 

800-422-3224 
Enprotech Corp., Kalamazoo, M149007 ................................ 616-381-0665 
Hathaway Corporation:Motion Control Div, Tulsa, OK 74116.......... 918-438-7800 
Hecon Corp., Eatontown, NJ 07724 ..................................... 908-542-9200 

t Humphrey, Inc., San Diego, CA 92123 ................................... 619-565-6631 
International Machine & Tool Corp, Warwick, RI 02888 ................ 401-467-6905 

tJDK Controls, Inc., Newbury Park, CA 91320-1593 ...................... 805-499-7779 
t Kavlico Corp., Moorpark, CA 93021 .....•........... ,................... 805-523-2000 

Litton Potentiometer Div., Ml Vernon, NY 10551 ......................... 914-664-7733 
t Lucas Schaevitz, Pennsauken, NJ 08110-1489 ......................... 609-662-8000 
tMagtech Controls, Vernitron Corporation, San Diego, CA 92073 ......... 619-428-5581 

Maxmar Controls Inc. Pleasantville, NY 10570 .......................... 914-747-3540 
Motion Sensors, Inc.. Cranford, NJ 07701 ............................... 908-709-0025 

t Novotechnik U.S., Inc., Marlborough, MA 01752 .............. 508-485-2244 
Omutec, Odetics, Inc., Anaheim, CA 92802 .............................. 714-758-0200 

tPenny & Giles, Santa Monica, CA 90401 ................................ 213-393-1497 
Sharp Electronics Corp., Microelectronics Grp., Camas, WA 98706 ...... 206-834-2500 

§SKF Condition Monitoring, San Diego; CA 92123-1841 .................. 619-496-3400 
§Spectrol Electronics Corp., Ontano, CA 91761 ............................ 714-923-3313 
tTeledyne Gurley, Troy, NY 12181 ........................ 518-272'6300;800-759-1644 

Tacos America. Inc. Tokyo Cosmos Electric Co., Ltd, Arlington Heights,IL 60005-3904 
.. . .. . . . . . ... ......................................................... 708-364-7277 

tTransicoil,lnc. Eagle-Picher, Valiey Forge, PA 19485 ................... 215-539-4400 
tTransicoillnc., Robinson-Halpern Products, Trooper, PA 19403 ......... 215-539-4400 

Trans-Tel<, Ellington, CT 08029 ......................................... 203-872-8351 
tVernitech:Vernitron Corp., Deer Pk, NY 11729 ......................... , 516-566-5100 

Vibrac, Amherst, NH 03031 ............ :........................... 803-882-6777 
§ Vibro-Meter Corp., Billerica. MA 01822-5058 ............................ 508-663-7322 

PRODUCT INDEX & DIRECTORY 

§ Weed Fiber Optics Inc., Weed Instrument Co. College Station, TX 77845 
409-693-5397 

Transducers, Power - See Transducers, Volt, Watt, Currents, etc. 
(VoI.S) 

Transducers, Pressure-5500 
§ Data Instruments, Inc., Acton, MA 01720, 508-264-9550 .••••.•••.••••.• Bo1891 
t'Entran Devices, Fairfield, NJ 07004, 201-227-1002;800-635-0650 

.................................... _ ...... _........... Bo1892,1896-1897 
§ Micro Switch, A Honeywell Diy., Freeport, IL 61032, 815-235-6600 •. B0 1916-1917 
. Omega Engineering, Stamford, CT 06907,800-826-6342 •••••••••• Bo1945-1946 
Pre$-Air-Trol Corp., Mamaroneck, NY 10543, 914-698-2026;800-431-2625 (outside 

NY) .............................................................. Bo1766 
Setra Systems, Inc~ Acton, MA 01720, 508-263-1400;1-800-25-SETRA 

..................... , ...... _ ................... ,............ Bo1948-1949 
Texmate, Inc., Vista, CA 92083-8397, 619-598-9899 •••••••.••.•• _...... 001375 
Transducers & Systems, A Prjme Technology Company, N. Branford, CT 06471, 

203-481-5721 .................................................... B.1947 
t Vernltech:Vernilron Corp., Deer Pic., NY 11729, 516-586-5100 •. A.2072, Bol031 

ABB Kent-Taylor Inc., ASea Brown Boveri, Rochester, NY 14692 ........ 716-235-5000 
tA. L Design,lnc, Buffalo, NY 14217 .................................... 716-875-6240 

§t Bailey Controls Co., Wickliffe, OH 44092 ................................ 216-585-8500 
Barber-Colman Co.,lndl. Instrs. Div., Rock/ord, IL 61125-7040 ........... 815-877-0241 

§ Barksdale Controls Div .. lmo Industries Inc, los Angeles, CA 90058 ..... 213-569-6181 
§Bellolram Corporation, Newel~ WV 26050 ................ 304-387-1200;800-727-5646 
tBourns Instruments Inc., Riverside, CA 92507 .............. 714-781-5148 

Cambridge Aeroflo, Inc. Shirley, MA 01464 .. .. .. .. .. .. .. . .. .. .. .. .. .. . .... 508-45-2346 
tCEC Instruments,lmo Industries Inc., San Dimas, CA 91773 ............ 714-394-4410 
tCelesco Transducer Prods., Inc., Canoga Pk, CA 91304-5005 ........... 818-884-6880 
t Channel Industries, Santa Barbara. CA 93111 .......... ................ 805-967-0171 
t Columbia Resch. Labs., Woodlyn, PA 19094 .................. 215-872-3900 
t Computer Instruments Div., Hempstead, NY 11550 ................. ... 516-483-8200 
§ Crystal Engineering Corp., Los Osos, CA 93402 . . . . .. ... 805-528-2155;800-444-1850 

Daytronie Corp., Hawker Siddeley, Miamisburg, OH 45342 .............. 513-866-3300 
Delta Controls Corp., Shreveport. LA 71107 ............................. 3t 8-424-8471 
OJ Instruments, Inc., N. Bilierca, MA 01862 .............................. 506-667-5301 
Domino,lnc., Fort Wayne, IN 46899 ..................................... 219-458-5512 

§ Dynisco, Sharon, MA 02067 ............................................ 617-784-8400 
tEdcliffe Div., BEl Electronics Co., Sylmar, CA 91342 ..................... 818-362-7151 

Edwards High Vacuum Intemational, Div. 01 the BOC Group, Wilmington, MA 01887 
. . . .. .. . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . .. . .. . . . . . . . . .. 508-658-5410 

§ Electrometic Controls Corp.. Hollman Estates, IL 60195-2010 ........... 708-882-5757 
§ Endevco Corporation, Allied Signal Aerospace Co., San Juan Capistrano, CA 92675' 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 714-493-8181 
§Extech Instruments Corp., Waltham, MA 02154 ......................... 617-890-7440 
t Faria. Thomas G., Corp., Uncasville, CT 06382-0983 .................... 203-848-9271 

Gould Inc., Test and Measurernent Group, Valley View, OH 44125 ...... 216-328-7000 
GP:50 New YorI<, Grand Island, NY 14072 ........ 716-773-9300 
The Graphics Technclogy Co., Austin, TX 78746 ....................... 512-328-9284 

§ GSE. Core Inds., Farmington Hills, MI48024 ................ 313-476-7875 
Harrel, Inc., E. Norwalk, CT 06855 . . ......... , . . . 203-866-2573 
HBM, Inc., Marlboro, MA 01752 ............ 508-624-4500 
Honeywell Inc., Aerospace & Defense Grp., Minneapolis, MN 55408 .. 612-870-5186 

§ IC Sensors, Inc., Milpitas, CA 95035 ... .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. 408-432-1800 
ITT Conollow, m Fluid Technology Corp., Sl George, SC 29477 803-563-9281 
Johnson Yokogawa Corp., Newnan, GA 30265 ....... 404-254-0400 

§ Jumo Process Control, Inc., Coatsville, PA 19320 .... 215-380-8002 
Kaman Instrumentation, Colo Springs, CO 80907 ..... . . . 1-719-599-1892 

§ Kavlico Corp., Moorpark, CA 93021 ................... 805-523-2000 
Keller-PSI, Oceanside, CA 92056 619-967-6066 

§t Kistler Instruments Corp., Amherst, NY 14221-2171 . 716-691-5100 
tKulite Semiconductor Prods., Inc., Leonia, NJ 07605 201-461-0900 

§t Kyocera Northwest. Electronic Components Group, Vancouver, WA 98661 
..................... ...................... . .............. 206-696-2840 

Lebow Products, Eaton Corp. Troy, M148084 313-643-0220 
LEL Co., Cresskill, NJ 07626 .......... .. .. .. .. .. .. .. .. .. . 201-569-8641 

§Leybold Inficon Inc., E. Syracuse, NY 13057 ................. 315-434-1100 
t Lillon Potentiometer Div. Ml Vernon, NY 10551 ............. 914-664-7733 
t Lucas Schaevltz, Pennsauken, NJ 08110-1469 ... ..................... 609-662-8000 
tMagneTeI<, Transducer Products, Simi Valley, CA 93065 ................ 805-581-3985 

Mensor Corporation, San Marcos, TX 78666 ............................ 512-396-4200 
# Meriam Instrument Scott Fetzer, Cleveland, OH 44102 .............. '" 216-281-1100 

MalriCor, Inc., Woodinville, WA 98072 ................................... 206-463-5577 
§tMKS Instruments,lnc .. Andover, MA01810 ............................. 508-975-2350 

Motorola Inc., Auto. & Indl. Elctrns .. Elctm. Sys. Comps. Div., Norlhbrook, Il 60062 
. . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 708-205-2867 

§ Motorola Semiconductor Prods. Sector, Tempe. AZ 85284 . 602-244-6900 
MUL TISENS Inc, Laval, Que., CANADA H7S 2E8 . .. .. . . . . . . 514-629-5646 
NMB Technologies, Chatsworth, CA 91311 .............. 818-341-3355 

,§Norgren, Littleton, CO 80120-1663...... .......................... 303-794-2611 
Optimum Applied Systems, Dobbs Ferry, NY 10522-1696.......... . .. 914-693-9001 

t Paine Corporation, Seattle, WA 98144 ................... 206-329-8600;800-426-0366 
t PCB Piezotronics, Depew, NY 14043-2495 ............................. 716-684-0001 
tPenny & Giles, Santa Monica. CA 90401 ....................... 213-393-1497 
§ Phoenix Contact Inc., Harrisburg, PA 17111 ...................... 717-944-1300 
t Piezo Electric Products, Inc., Metuchen, NJ 08840 .............. 908-548-2800 
t Piezo Kinetics Inc., Bellefonte, PA 16823 ........ :......... ~14-355-1593 
t PMT Division, Ametek, Inc., Feasterville, PA 19053 .. .................... 215-355-6900 

.. Precise Sensors. Inc., Monrovia. CA 91016 .. . . . . . . . . . . . . .. . . . . . .. 818-358-4578 
Pressure Systems, Inc.. Hampton, VA 23666 .. . .................. 804-865-1243 

§ Relay Specialties, Oakland, NJ 07436 .. .. .. .. . .. . . .. .. .. .. .. .. ... 201-337- t 000 
# Sensor Products, Inc. New York, NY 10010 ............................ 212-675-0201 

Sensotec, Inc., Columbus, OH 43212 ................................... 614-486-7723 
t Sensym, Inc., Sunnyvale, CA 94089 ........................ 408-744-1500 
§ SKF Condition Mon~oring, San Diego, CA 92123-1841 .......... 619-496-3400 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

§ SOR, Inc., Lenexa, KS 66215 913-888-2630 
Stoelting Co., Wood Dale, IL 60191 708-860-9700 

§tTeledyne Taber, Teledyne Inc., N. Ton., NY 14120 716-694-4000;800-333-5300 
-§ Transicoil Inc., Robinson~Halpcrn Products, Trooper, PA 19403 215-539-4400 

§t Trans Metrics, Inc" Solon, OH 44139 . 216-248-2229 
Validyne Engineering Corporation, Northndge, CA 91324 . 818-886-2057 
Valpey-Fisher:Matec Corp, Hopkinton, MA 01748 508-435-6831 
Viatran Corporation, Grand 1st. 14072 . 716-773-1700 

§ Vibro-Meler Corp., Billerica, MA 01822-5058 . . 508-663-7322 
§ Weed Fiber Optics Inc., Weed Instrument Co., College Station, TX 77845 

§ Weed lnstrumenl Co., Inc., Round Rock. TX 78680-0300 . 

Transducers, Proximity-5500 

409-693-5397 
512-255-7043 

§ Contaq Technologies Corp., Bristol, \IT 05443,802-453-3332 .. _.. . . . . .. B-1889 
§Hamlin Inc., Lake Mills, WI 53551, 414-648-3000 ....................... B'1903 

Henmetic Switch, Chickasha, OK 73018, 405-224-4046 ......•..... B'1904-1905 
§t Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 .. Bo 1916-1917 

Standex Electronics, Standlex International, Cincinnati, OH 45209, 513-871-3777 
............ . ........................................... B·1783 

Transducers & Systems, A Prime Technology Company, N. Branford, CT 06471, 
203-481-5721 ....................... ............................. B.1947 

§Amerace Corporation. Hackettstown, NJ 07840 . 201-852-1122 
A M Sensors. Inc" Satem, NH 03079 603-898-1543 
Bently Nevada Corp., Mrnden, NV 89423 . 800-227-5514;702-782-3611 
Dale Electronics, Inc., Columbus Div., Columbus. NE 68601-3647 . 402-563-6506 

§ Dale Electronics, Inc .. EI Paso Div., EI Paso, TX 79926-6728 915-592-3253 
§Eaton Corp. Durant Products. Watertown, W153094. 414-261-4070;800-289-3866 

FSI/Fork Standards, Inc., Lombard, IL 60148-2097 708-932-9380;800-468-6009 
General Numeric Corporation, Elk Grave Village, It. 60007 .. 

t GIC Thermodynamrcs. Royal Oak, MI 480'73 . 
~ Global Cornponenl~ & Controls. Eatontown. NJ 07724 . 
§ Gordon Products, Brookfield, CT 06804 
§ HBM, Inc., Marlboro, MA 01752 

I-Iecon Corp., Eatontown. f\!J 07724 
§ Jndustridl Compute; Designs, Inc., Westlake Vlflage, CA 9136'i 

708-640-1 595 
313-280-1648 
201-389-1470 
203-775-4501 
508-624-4500 
908-542-9200 

.818-889-3179; 
800-423·3179 

Kaman Instrumentation. Colo Springs, CO 80907 
Kessler-Ellis Prods., Atian1ic Highlands. [\lJ 07716 . 
Lucas Schaevitz, Pennsauken. NJ 08110-1489 
Metrix Instrument Co., Houston, TX 77043 

1-719-599-1892 
201-291-0500;800-631-2165 

609-662-8000 

§Moltardt hlstrunlel'll, f\llonarch lntemationallnc., r'\mhorst, NH 03031 

Motion Sensors, Inc., Cranford, NJ 07701 
MUL TISENS Inc, l"al, Que., CANADA H7S 2E8 . 

t13-461-2131 
603-883-3390; 
800-999-3390 
908-709-0025 
514-629-5646 

§ NTK Technical Ceramics, NGK Spark Plugs (USA). Mt. Prospect, IL 60056 

§ Phoenix Contact Inc., Harrisburg, PA 17111 
§ Reding10n Coun1ers, Wil"ldsor, CT 06095 
§ Relay Specialties, Oakland. NJ 07436 

Sentech, Inc., Chellenham. PA 19012 
§SKF Condition Monitoring, San Diego. CAo 92123-1841 .. 
§ Spectran Glass & Electronics, inc., Hauppauge, NY 11788 

Submarine Signal Division, Raytheon Company, Portsmouth, Rt 02871 . 
§ Sunx Sensors/Imported by Ramco Elect.. West Des Moines, lA 50265 . 
§ Tenor Company. New Berlin. WI 53151 
§ Vibro-Meter Corp., Billerica, MA 01822'5058 . 

Wabash MagnetiCS, K.eamey-f\lationallnc .. Hun1ington. IN 46750 
Wabash Magnetics, Wabash. Ii\l 46992 

Transducers, SOilic-5500 

708 .. 824-1133 
717-944-1300 
203-688-6205 
201-337-1000 
215-663-0422 
619-496-3400 
516-582-5600 
401-847-8000 
5 '15-225-6933 
414-782-3800 
508-663-7322 
2 '19-356-8300 
219-563-2191 

Belt, Ftoyd, Inc., Columbus, OH 43212, 6'4-294-4000 ................. . 0·1029 
B'1885 t Bialek, Inc., Slate College, ?A 1£801, 8·t4-231-2085;814-231-2086 

Delta Controls Corp., Shreveport, LA 71107 
# Engineered Assemblies & Components Corp., Teterboro. NJ 07608 

318-424-8471 
201-288-4477; 
800-447-5639 

t International Transducer Corp., Channel Technologies, Inc., Santa Barbara, CA 93111 
805-683-2575 

§t Kyocera Northwest, Electronic Components Group, Vancouver. WA 98661 
206-696-2840 

Motorola Ceramic Products, Components Division, Albuquerque, NM 871 13 
505-822-8801 

§ NTK Technical Ceramics, NGK Spark Plugs (USA), MI. Prospect, IL 60056 

t Ocean Motions Co., Barrington, RI 02806 
t PiezQ Kinetics Inc., Bellefonte, PA 16823 . 
§ Stetco, Inc., Franklin Pk., IL 60131 . 

Transducers, Strain Gauge-5500 

708-824-1 '133 
401-246-1394 

.814-355-1593 
708-671-4208 

§ Data Instruments, Inc., Acton, MA 01720,508-264-9550 ........... ..... B'1891 
Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 .. B'1916-1917 
Omega Engineering, Stamiord, CT 06907, 800-826-6342 B.1945-1946 
Acurex Corp.lAutodata Div., Mountain View, CA 94039 415-967-9100 
A L. Design, Inc., Buffalo, NY 14217 716-875-6240 
Barber-Colman Co., Indl. Instrs. Div., Rockford, IL 61125-7040 815-877-0241 
BLH Electronics, Inc., Canton. MA 02021-9111 617-821-2000 

tBourns Instrumenls Inc., Riverside, CA 92507 .. 714-781-5148 
tCEC Instruments,lmo Industries Inc., San Dimas, CA 91773 714-394-4410 
t Columbia Resch. Labs., Woodlyn, PA 19094 215-872-3900 

Dayfronic Corp., Hawker Siddeley, Miamisburg, OH 45342 513-866-3300 
§t Dillon, Weigh-Tronix, Inc., Fairmont, MN 56031 .. 507-238-4461 

DJ Instruments, Inc., N. Billerca, MA 01862. 508-667-5301 
§ Dynisco, Sharon, MA 02067 617-784-8400 
t Edctiffe Div .. BEl Electronics Co .. Sylmar, CA 91342 . 818-362-7151 

t Entran Devices, Fairfield, NJ 07004 
GP;50 New York, Grand Island, NY 14072 . 

§ GSE, Core Inds., Farmington Hills, MI 48024 
HBM. Inc., Marlboro, MA 01752 

§ Helm instrument Co .. Inc., Maumee, OH 43537 . 
§ tnterface, Inc., Scottsdale, AZ 8.5260 

§t Kistler-Morse, Redmond, WA 98073 
t Kuhte Semiconductor Prods .. Inc .. Leonia NJ 07605 

Lebow Products, Eaton Corp., Troy, MI 48084 
t Lucas Schaevitz, Pennsauken, NJ 08110-1489 
t MagneTek, Transducer Products, Simi Valley. CA 93065 . 

M. System Technology, Inc., Dallas. TX 75244 
NMB Technologi"s. Chalsworth, CA 91311 

t Paine Corporation, Seattte, WA 98144 
t Pielo Electric Producls, Inc., Metuchen, NJ 08840 

201-227-1002;800-635-0650 
716-773-9300 
313-476-7875 
508-6?4-4500 
419-893-4356 
602-948-5555 
206-881-8000 
201-461-0900 
313-643-0220 
609-662-8000 
805-581-3985 
800-544-31 81 
818-341'3355 

206-329-8600;800-426-0366 
908-548-2800 

Precise Sensors, Inc., Monrovia CA 91016. 818-358-4578 
Sensolec, Inc .. Columbus, OH 43212 614-486-7723 

§tTeledyne Taber, Teledyne Inc., N. Ton .. NY 14120 716-694-4000;800·333-5300 
Transicoillnc., Robinson-Halpern Products, Trooper. PA 19403 215-539-4400 

§tTrans Metrics, Inc., Solon. OH 44139. 216-248-2229 
Viatran Corporation, Grand lsI. 14072. 716-773-1700 

§ Vibro-Meter Corp., Billerica, MA 01822-5058 .. 508-663-7322 

Transducers, Temperature-5500 
Approved Purification Corp., Stamford, CT 06907, 203-357-0141 ........ B0 1876 
Betatherm Corp., Shrewsbury, MA 01545,508-642-0516 .•....•... Bo1834-1837 

§ Dale Electronics, Inc., EI Paso Div., Et Paso, TX 79926-6728, 915-592-3253 
. .. . ... .... . . . . . .. .. .. . . .. . . . . . .. . ... .. ... . . ... .... . ........ B'1839-1641 

t Enlran Devices, Fairfield, NJ 07004, 201-227-1002;800-635-0650 .... " .. Bo1892 
Keystone Carbon, Thermistor Div., SI. Marys, PA 15857, 814-781-1591 

.................... ..... .................................. 8·1849-1851 
Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 .. B.1916-1917 
Omega Engineering, Stamford, CT 06907, 800-826-6342 ........... 8 0 1945-1946 
Philips Component.s Discrete Pmducts DiviSion. A North American Philips 

Company, Riviera 8eacn, h .. 33404, 4IJr~aSI~3200 .................... 3.::.1338 
Qualily Thermistor, Boise, 10 83709, 208-377-3373 ......•............. B 0 1859 
ASS Kent-Taylor Inc .. ASea Brown Boveri, Rochester, NY 14692 716-235-5000 
Advanced Thermal Products, inc., SI. Marys. PA 15857. 814-834-1541 
.',Ipha Therll"istor, Inc .. San Diego, CA 92121 619-549-4660;800-235-5445 

§ Alpha Wire Corp, Elizabeth, NJ 07207-0711 908-925-8000 
§t Amprobe Instrumen~ Core industries, Inc, Lynbrook, NY 11563 516-593-5600 
t Analog Devices,lnc., Norwood, MA 02062-9106 ... 617-329-4700 

ARi Industries, Inc., Addison, tL 60101 708-953-9100;800-237-6725 
§ Atkins Technical Inc .. Gainesville. FL 32608 904-378-5555 

§t Bailey Controls Co .. Wickliffe, OH 44092 216-585-8500 
Barber-Colman CO.,lndl. tnstrs. Div., Rockford, IL 61125-7040 . 815-877-0241 
Bently Nevada Corp .. Minden, NV 89423 800-227-5514;702-782-3611 

t Bruel & Kjaer Instrs. Inc .. Marlboro, MAo 01752-3093. 508-481-7000 
Burling Instruments, Inc., Chatham, NJ 07928-0298 . 201-635-9481 
Cambridge Aerollo, Inc., Shirley, MA 01464 . 508-45-2346 

§ Capintec Instruments, Ramsey, NJ 07446 . 201-825-9500 
Crompton Modutec, Manchesler, NH 03103.. 603-669-5121 ;800-METERS-l 
Dayfronic Corp., Hawker Siddeley, Miamisburg, OH 45342 513-866-3300 
Degussa Corp., Temperature Sensing Products, So. Plainfield; NJ 07080 
DELTA M Carporalion, Oak Ridge, TN 37830 . 615-483-1569 

§ Dowty Custom Elctrns., Inc. , Thermocontrol Div., Brandon, VT 05733 .. 802-247-6811 
§ EDL, Inc., Danville, VA 24540 804-799-0807;1-800-DIAL EDL 
§ Elan Technical Corp., Fairfield, CT 06430 .. 203-335-2115 
§ E-Squared Technolo9\' Corp., Venlura, CA 93003 .. 805-644-9544 
§ Everest Interscience, Inc .. Fullerton. CA 92634-3640 800-422-4342 
t Faria, Thomas G" Corp., Uncasville, CT 06332-0983 . 203-848-9271 
§FENWAL Inc., Ashland. M.~ 01721 .. ........... 508-881-2000 

§t Fenwal E!ectronics, Inc./ APD, Milford, MA 01757 . 508-478-6000 
General Resistance, A Prime Technology Company. N. Branford. CT 06471 

203-481-5721 
GP;50 New York, Grand Island, NY 14072 ... 

§ Hades Manufacturing Corp., Farmingdale, NY 11735 
t Harrel, Inc., E. Norwalk, CT 06855 . 

HBM, Inc., Marlboro, MA 01752 
tHy-Cal Engineering, EI Monte, CA 91731 . 
§ Industrial Computer Designs, Inc., Westlake Village, CA 91361 

t Instrulab, Dayton, OH 45404 
International Resis1ive Company, Boone, NC 28607 
Kelema/Rodan Division, Anaheim, CA 92806 ., 

t Kulite Semiconductor Prods., Inc., leonia NJ 07605 
t Lake Shore Cryotronics, Inc., Westerville, OH 43081 
§ Land Intrared, Land Inslruments Inll. tnc., Bristol, PA 19007 .. 

716-773-9300 
516-249-4244 
203-866-2573 
508-624-4500 
818-444-4000 
818-889-3179; 
800-423-3179 

. .. 513-223-2241 
704-264-8861 
714-630-0081 
201-461-0900 
614-891-2243 

.... 215-781-0700; 
800-523-8989 

Larson Instrumen~ Orangeburg, NY 10962 914-359-3800 
§ Love Controls Corp., Wheeling, IL 60090 . 708-541-3232 
§ Martel Electronics, Salem, NH 03079 603-893-0886 

Meissner Industries, Dover, NJ 07801 . 201-366-1700 
§t Mjkron Instr., Wyckoff, NJ 07481 201-891-7330 

tMinco Products, Minneapolis, MN 55432.. ............. 612-571-3121 
M. System Technology, Inc., Dallas, TX 75244 800-544-3181 

§Newport Electronics, Santa Ana, CA 92704-4426 714-540-4914;800-NEWPORT 
Ogden Manufacturing Co., Arlington Heights, IL 60005 . 708-593-8050 
Philips Components Discrete Products Div .. A North American Philips Co, Discrete 

Semiconductor Group, Slatersville, Rt 02876-2078 401-762-3800 
§Phoenix Contact Inc., Harrisburg,'PA 17111.. 717-944-1300 
t Piezo Electric Products, Inc., Metuchen, NJ 08840 .... 908-548-2800 

PMT Division, Ametek, Inc., Feasterville, PA 19053 215-355-6900 
Primo Company Limited, Tokyo, JAPAN 181 0422-43-3121 
Princo Instruments, Inc., Southampton, PA 18966 

§t RCD Componenls, tnc., Manchester, NH 03109 ....... .... 603-669-0054 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Transducers, Temperature-5500 (Cont'd) 
RCL-ShalicrOSS, Inc., Smithfield, NC 27577 .............................. 919-934-5181 

t Relco Products, Denver, CO 80237 ..................................... 303-756-1143 
§ RFL Inds, Inc, (DBA) Dowty Elctrns. Co_ Bfandon, VT 05733 ........ .... 802-247-6811 

Scientific Instrurnents, West Palm Beach, FL 33407 ..................... 407-881-8500 
§ S. F. Products Corporation, Chester, NJ 07930 ........................... 201-271-4009 
§ S-Products Inc., Fairfield, CT. 06430 ................ .. .. .. .. .. .. .... .. .... 203-331-9546 
tSyscon Inll., Inc., So. Bend, IN 46601-3796 ............................... 219-232-3900 
§ TDK Corporation of America, Electronic Components & Material, Mount Prospect IL 

60056 .. .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . . .. .. .. .. .. .. .. .. .... 708-803-6100' 
Tektronix, Inc., Beaverton, OR 97077 ............... .. .. .. .... .. .. .. .. ... 800-835-9433 

§ Therrn-O-Disc, Inc, Midwest Components Product Grp., Mansfield, OH 44907-0538 
. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . .. .. .................. 419-525-8450 

tTherrno Electric, Saddle Brook, NJ 07662 ............................... 201-843-5800 
§ T okin America, Inc., San Jose, CA 95134 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... 408-432-8020 

Wabash Magnetics, Kearney-National Inc., Huntington, IN 46750 ........ 219-356-8300 
WARREN G-V, GENERAL SIGNAL CORP., WHIPPANY, NJ 07981 ...... 201-386-1200 

§ Weed Fiber Optics Inc., Weed Instrument Co., College Station, TX 77845 

§t Weed Instrument Co., Inc., Round Rock, TX 78680-0300 ............... . 
Western Elctrn. Comps. Corp., Camarillo, CA 93010 .................... . 

§ West Instrumen~ A Mark IV Company, Des Plaines, IL 60018-1919 .... . 

Transducers, Temperature, Digital Output-5500 

409-693-5397 
512-255-7043 
805-482-8002 
708-390-7711 

Approved Purification Corp., Stamford, CT 06907, 203-357-0141 ....•..• B01878 
Philips Components Discrete Products Division, A North American' Philips 

Company, Riviera Beach, FL 33404,407-881-3200 •..•••.•.••••• B01337-1338 
Crompton Modutec, Manchester, NH 03103 ............. 603-669-5121;800-METERS-l 

§ Elan Technical Corp, Fairfield, CT 06430 ................. .. 203-335-2115 
§Land Infrared, Land Instruments Inll.lnc., Bristol, PA 19007...... . .. 21&'781-0700; 

MetriCor, Inc., Woodinville, WA 98072 .............................. .. 
M. System Technology. Inc., Dallas, TX 75244 ......................... . 

§t Relco Products, Denver, CO 80237 ............. . 

800-523-8989 
208-483-5577 
800-544-3181 
303-756-1143 

Scientific Instruments, West Palm Beach, FL 33407 . ................. 407-881-8500 
§ SOR, Inc., Lenexa, KS 66215 ........ .. 
§ S-Products Inc., Fairlield, CT 06430 ........... . 
tWiliiamson Corporation, Concord, MA 01742 ......... . 

913-888-2630 
203-331-9546 

.. .. .. .. .. .. .. ... 508-369-9607 

Transducers, Thermoelectric - See Transducers, Temperature (Vol. B) 

Transducers, Tilt - Also see Inclinometers-5500 
§tDova Controls, Redmond, WA 98052-5165 ............... . 

The Fredericks Company, Huntingdon Valley, PA 19006 ... . 
§ Hamlin Inc_Lake Mills, WI 53551 .......................... . 

International Machine & Tool Corp., Warwick, RI 02888 .... . 
Lucas Schaevitz, Pennsauken, NJ 08110-1489 .............. . 

t Penny & Giles, Santa Monica, CA 90401 ................... .. 
t Spectron Glass & Electronics, Inc., Hauppauge, NY 11. 788 .. 

Transducers, Torque-5500 

206-881-7414 
215-947-2500 
414-648-3000 
401-467-6905 
609-862-8000 
213-393-1497 
516-582-5600 

Omega Engineering, stamford, CT 06907,800-826-6342 •••...••..•••.. B0 1946 
Waters Manufacturing, Inc., Talley Industries, Wayland, MA 01778, 508-358-2n7 

................................................................. Ao2079 
Acurex Corp.!Autodata Div .• Mountain View, CA 94039 ................. 415-967-9100 

t A. L Design, Inc., Buffalo. NY 14217 .................................... 716-875-6240 
Bently Nevada Corp., Minden, NV 89423 ................. 800-227-5514;702-782-3611 
Computer Optical Products. Inc_ Sub. of Hathaway Corp., Chatsworth, CA 91311-6910 

. . . . . . . . . . . . . . . . . . . . . 818-882-0424 
Daytronic Corp .• Hawker Siddeley. Miamisburg, OH 45342 .... 513-866-3300 

§GSE. Core Ind&, Farmington Hills. MI48024 313-476-7875 
HBM, Inc., Marlboro. MA 01752 ................... 508-624-4500 

§ Interlace, Inc .. Sconsdale, AZ 85260 .. ............... 602-948-5555 
§t Kistler Instruments Corp .• Amherst. NY 14221-2171 ... 716-691-5100 

Lebow Products. Eaton Corp .• Troy, MI 48084 . . . . . . . . . . . . . . . . . . . . . . . 313-643-0220 
Lucas Schaevitz, Pennsauken. NJ 08110-1489 ...... 609-662-8000 

§tMag Dev Inc, Pittsfield, MA 01201 .............. 413-442-6368 
Magnetoelastic Devices, Pittsfield, MA 01202 .... 413-445-5608 
Motortes~ Inc .• Columb~s. OH 43229 ....... 614-882-7821 
NMB Technologies. Chatsworth, CA 91311 ...... 818-341-3355 

t Penny & Giles, Santa Monica, CA 90401 ...................... 213-393-1497 
Sensor Developments Inc., Lake Orion, MI48361 313-391-3000 
Sensotec, Inc .• Columbus, OH 43212 ........... 614-486-7722 
Vibrac, Amhers~ NH 03031 '" .................. 603-882-6777 

§ Vibro-Meter Corp .• Billerica, MA 01822-5058 ........ . . . . . . . . . . . . .. 508-663-7322 

Transducers, Ultrasonic-5500 
t Blatek, Inc., state College, PA 16801, 814-231-2085;814-231-2086 B01885 
§ Contaq Technologies Corp., Bristol, VT 05443,802-453-3332 •.••.....•. B01889 

EDO Corporation, Electro-Ceramic Division, Salt Lake City, UT 84115, 
801-486-2115 .................................................... A01357 

Micro Switch, A Honeywell Div:, Freeport, IL 61032, 815-235-6600 .• a01916-1917 
Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 .. B01922-1923 

§ NTK Technical Ceramics, NGK Spark Plugs (USA), ML Prospect, IL 60056, 
708-824-1133 .................................................... A01700 

Accusanic Division. Ferranti O.R.E. Inc., Falmouth, MA 02541 ...... 508-548-5800 
§ Arnerace Corporation, Hackettstown. NJ 07840 ................ 201-852-1122 

Anders, Inc., Simsbury. CT 06070 ........................... : 203-658-7666 
§ Atomergic Chemetals Corp., Farmingdale. NY 11735-1718 516-694-9000 
t Channel Industries, Santa Barbara, CA 93111 ................. 80S:967-0171 

Delta Controls Corp .• Shreveport, LA 71107 ........................... 318-424-8471 
tDukane Corp .. Communications Sys. Di\l .• SI. Charles.IL 60174-9984.. 708-584-2300 

EDO Corp .. Electro-Acoustic Div_ Salt Lake City. UT 84115 ... 801-486-7481 
§GC-Thorsen, Rockford, IL61105-1209 .............. ................. 815-968-9661 

General Vibrations Mfg. Co., Manchester, CT 06040 . . . . . . . . . . . . . . . . . . . .. 203-646-0090 
International Microelectronics. Arlington. TX 76003 ...................... 817-561-2244 

t International Transducer Corp .• Channel T"I'hnologies, Inc., Santa Barbara, CA 93111 
................. ............................... 805-683-2575 

PRODUCT INDEX & DIRECTORY 

Kaman Instrumentation, Colo Springs, CO 80907 ..................... 1-719-599-1892 
§t Kay-Ray/Sensatl, Inc, Mt Prospect IL 60056 ............................ 708-803-5100 

Kist1er-Morse, Redmond, WA 98073 .................................... 208-881-8000 
Lundahl Instruments, Inc .• Ezra C. Lundahl Inc., Logan. UT 84321 ....... 801-753-7300 
Mouser Electronics. Mansfield, TX 76083 ............................... 800-346-8873 

§ Murata Manufacturing Co .• Ltd, Nagaoks-Kyo-Shi, Kyoto, JAPAN 617 ... 075-951-9111 
tOeean Motions Co., Barrington. RI 02806 .............................. 401-246-1394 

Panarnetrics, Waltham, MA 02154-3497 ......... ,' ...................... 617-899-2740 
PeterParts & Assocs., Webster, NY 14580 ............................ ."' 716-265-2540 

tPiezo Kinetics Inc., Bellefonte. PA 16823 ............ ,' ................... 814-355-1593 
Primo Company limited, Tokyo. JAPAN 181 ........................ : .... 0422-43-3121 
Shokai Far East Ltd .• Peekskill, NY 10566 ............................... 914-736-3500 

§t Sonicor Instrument Corp, Copiague, NY 11726 ......................... 516-842-3344 
§ Sonobond Ultrasonics Inc., Inductotherm Industries. West Chester. PA 19382 

................ ....................................... 215-696-4710;800-323-1269 
§Stetco.lnc .• Franklin Pic, IL 60131 ....................................... 708-671-4208 
§ Tokin America, Inc., San Jose, CA 95134................................ 408-432-8020 

Transonic Systems Inc., Ithaca, NY 14850 .............................. 607-257-5300 
§ TURCK Inc., Minneapolis. MN 55441-2656 .... . ... 612-553-9224;1-800-328-0580; 

t Ultran Laboratories, State College. PA 16801 
§ Valpey-Fisher:Matec Corp. Hopkinton, MA 01748 ... 

Transducers, Velocity-5500 

1-800-544-PROX 
814-238-9083 

.. .. .. ... 508-435-6831 

BEl MoUon Systems Company, Compufer Products Div., San Marcos, CA 92069, 
619-471-2600 .................................................... B01879 

BEl Motion Systems Company, Digital Products Div., Utile Rock, AR 72203, 
501-851-4000 ............... ;.................................... Bo1879 

BEl Motion Systems Company, Industrial Encoder Div., Goleta, CA 93117, 
805-968-0782 .............................. :..................... B.1879 

BEl Motion Systems Company, Itek Encoder Div., Needham Hgts., MA 02194, 
617-455-1414 .......... .................... ..... .•.•••.•••..• B01879-1881 

BEl Motion Systems Company, Chliltsworth Encoder Div., Chatsworth, CA 91311, 
818-341-6161 .................................................... 801879 

§t Micro Mo ElectroniCS, Inc., st. Petersburg, FL 33701, 813-822-2529 .• ,.. 002243 
Transducers & Systems, A Prime Technology Company, N. Branford, CT 06471, 

203-481-5721 .................................................... B01947 
§ Vibra-Metrics, Inc., Hamden, CT 06514, 203-288-6158;1-800-8-SENS-IT •• B01957 

Airpax Sensor Div., A North American Philips Co., Cheshire, CT 06410 .. 203-271-6000 
A M Sensors, Inc., Salem, NH 03079 .................................... 603-898-1543 
BEl Motion Systerns Company, Corporate Off., Carlsbad. CA 92009 . 619-931-1500 
Bently Nevada Corp, Minden, NV 89423 ................. 800-227-5514;702-782-3611 
Blatek, Inc., State College, PA 16801 ................ 814-231-2085;814-231-2086 

tCEC Instruments, Irno Industries Inc.. San Dimas, CA 91773 ......... 714-394-4410 
t Celesco Transducer Prods., Inc .• Canoga Pk. CA 91304-5005 . . . . . . . . . . . 818-884-6860 
t Computer Instruments Div, Hempstead, NY 11550 ................... 516-483-8200 

Disc Instrurnents, Honeywell. Costa Mesa, CA 92626 714-433-0343 
t Electro Physics Co .• Inc .• Waukegan. IL 60085 . . . . . . . 708-249-5801 
§ Fenwal Electronics. Inc.! APD, MiKord, MA 01757 ..... 508-478-6000 

General Vibrations Mfg. Co_ Manchester, CT 06040 . . . . . . . . . . . . . . 203-648-0090 
§ HBM. Inc., Marlboro, MA 01752 ......................... 508-624-4500 
t Humphrey. Inc, San Diego, CA 92123 . . . . . . . . . . .. . . . . . . . . . . 619-565-6631 
§ ICSensors, Inc., Milpitas, CA 95035........ ............. ... 408-432-1800 
tlnland Motor. Kollmorgen Corp., Sierra Vista, AZ 85835 .... 602-459-1150 
§ Kavlico Corp., Moorpark. CA 93021 . . . . . . . . . . . . . . . . . . . . . . 805-523-2000 

Kinemetrics/Systems, Kinemetrics.lnc.. Pasadena, CA 91107 ........... 818-795-2220 
t Kurz Instruments Inc., Monterey, CA 93940 ............................. 800-424-7356 
t Lucas Schaevitz, Pennsauken. NJ 08110-1489 ................... 609-662-8000 
t MagneTek. Transducer Products, Simi Valley, CA 93065 .............. 805-581-3985 

Metrix Instrument Co, Houston, TX 77043 ........................... 713-461-2131 
§ Monarch Instrument, Monarch International Inc., Amhers~ NH 03031 .. 603-883-3390; 

800-999-3390 
Motion Sensors. Inc., Cranford. NJ 07701 ... 908-709-0025 

t Sentech. Inc .. Cheltenham, PA 19012 ........ . . . . . . . . . . . . . .. 215-663-0422 
§t Systron-Donner Inertial Div .• Concord. CA 94518 ........................ 415-671-6400 

tTeledyne Gurley, Troy. NY 12181 ........................ 518-272-8300;800-759-1844 
§ T emposonics Sensors Division. MTS Sys. Corp .• Research Triangle Park, NC 27709 

................ ................... 919-677-0100 
t Transicoil. Inc .• Eagle-Picher, Valley Forge. PA 19485 ............ 215-539-4400 

Transicoillnc .• Robinson-Halpern Products, Trooper. PA 19403 215-539-4400 
Trans-Tek. Ellington, CT 06029 ................. 203-872-8351 
Unimeasure, Inc, Corvallis. OR 97330 ................ 503-757-3158 
Vibrac, Amhers~ NH 03031 ................... 603-882-6777 

§ Vibro-Meter Corp .• Billerica, MA 01822-5058 . 508-663-7322 
WARREN G-V, GENERAL SIGNAL CORP .• WHIPPANY. NJ 07981 ...... 201-386-1200 

t Wilcoxon Research. Rockville, MD 20850 ... . . .. ...................... 301-330-8811 

Transducers, Vibration-5500 
Chatsworth Data Corporation, Chatsworth, CA 91311, 818-341-9200 001234 

t Entran Devices, Fairfield, NJ 07004, 201-227-1002;800-635-0650 •.•.. . .• B01892 
§ Projects Unlimited, Dayton, OH 45414, 513-890-1918 •.••••••.•..••..•. 001050 
t Signal Systems International, Lavalette, NJ 08735, 201-793-4668 ••..•.•. Bo1779 
§ Vibra-Metrics, Inc., Hamden, CT 06514, 203-288-6158;1-800-8-SENS-IT •. B.1957 
t Wilcoxon Research, Rockville, MD 20850,301-330-8811 .•......•..•.•. B01959 

Alpha-M Corp, Dallas, TX 75229 .......... ~ ............................. 214-400:0424 
Bently Nevada Corp., Minden, NV 89423 ................. 800-227-5514;702-782-3611 

tBruel & Kjaer Instrs.lnc., Marlboro. MA 01752-3093 ..................... 508-481-7000 
tCEC Instrurnents.lrno Industries Inc .. San Dimas. CA 91773 714-394'4410 
tChannelindustries. Santa Barbara, CA 93111... 805-967-0171 
tColumbiaResch. Labs .• Woodlyn. PA 19094.. 215-872-3900 
§Dova Controls, Redmond. WA 98052-5165 . 206-881-7414 
t Electro Physics Co., Inc., Waukegan, IL 60085 708-249-5801 
§ Endevco Corporation. Allied Signal Aerospace Co .• San Juan Capistrano, CA 92675 

................................................... 714-493-8181 
General Vibrations Mfg. Co., Manchester. CT 06040 . 203-646-0090 
HBM, Inc., Marlboro. MA 01752 ..................... 508-624-4500 

§-Product sold through distributors t-Product meets MIL specs <J>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY Transducers, Volt, Watt, Current VAR, Power-5500 

§ Helm Instrument Co., Inc., Maumee, OH 43537 . 
tHH Controls Co., Inc., Arlington, MA 02174 ..... . 
§ IC Sensors, Inc., Milpitas, CA 95035 ... 

Kelmet, Inc, San Dimas, CA 91773 
Kinemetrics/Systems, Kinemetrics, Inc., Pasadena. CA 91107 _ 

§t Kistler Instruments Corp., Amherst, NY 14221-2171 .. 
t Knowles Electronics, Inc., Itasca, IL 60143 

Metrix Instrument Co., Houston, TX 77043 . 
Motion Sensors, Inc., Cranford, NJ 07701 

t PCB Piezolronics, Depew, NY 14043-2495 
PMC/BETA Ltd. Partnership, Natick, MA 01760 
Primo Company Limiled, Tokyo, JAPAN 181 
Sensotec, Inc., Columbus, OH 43212 

§ SKF Condition Monitoring, San Diego, CA 92123-1841 . 
§t Systron-Donner Inertial Div., Concord, CA 94518 

Trans-Tek, Ellington, CT 06029 . 
Unholtz-Dickie Corp., Wallingford, CT 06492 .. 

§ Vibro-Meter Corp., Billerica, MA 01822-5058 

419-893-4356 
617-646-2626 
408-432-1800 
714-599-0954 
8f8-795-2220 
716-691-5100 
708-250-5100 
713-461-2131 
908-709-0025 
716-684-0001 
617-237-6920 
0422-43-3121 
614-486-7723 
619-496-3400 
415-671-6400 
203-872-8351 
203-265-3929 
508-663-7322 

Transducers, Volt, Watt, Current VAR, Power Factor, 
Frequency-5500 

Active Control Instrumentation, Key Largo, FL 33037, 305-451-1000 ... " 0 01126 
Aeroflex Laboratories Inc., ARX, Inc., Plainview, NY 11803, 516-694-6700 

Ao1720 
t American Aerospace Controls, Farmingdale, NY 11735, 516-694-5100 

...... , ... , .................... , .................. , ....... ,' Bo1876-1877 
Besl Technology Inc., Seallle, WA 98109, 206-382-1300"., .. ,......... B01833 
Bicron Electronics, Canaan, CT 06018,203-824-5125 .,., ...... , ..... ,. Bo 1883 

§ CR MagnetiCS, Inc. (Formerly Currenl Ring Co., Inc.), Ferrton, MO 63026, 
314-343-8518 . .. ..... , ................ ,., ...... , ........ , ...... , Ao2194 

Flex· Core Oiv" Morlan & Assocs., Inc., Worthington, OH 43235, 614-889-6152 
............. , ............... ,., ............................ A 0 2228 

LEM U.S.A., Inc., Milwaukee, WI 53218, 414-353-0711 ..... B01912-1913,0'1289 
§ Micro Switch, A Honeywell Div., Freeport, IL 61032,815-235-6600 .. Bo1916-1917 

Ohio Semitronics, Inc., Columbus, OH 43212, 614-486-9561 
..........•.•....•.................... ". B 0 1925-1928,1934-1937,1940-1944 

Texmale, Inc., Vista, CA 92083-8397, 619-598-9899 ..•. .. . . . ... . .. .. . .. 0'1387 
Wilcoxon Research, Rockville, MD 20850, 301-330-8811 ............... B'1959 

§t Amprobe Instrument, Core Industries, Inc. Lynbrook. NY 11563 516-593-5600 
§ARGA Controls. Pasadena, CA 9n05. 213-682-3314 

Bell, F. W, Inc., Orlando, FL 32807 .. 407-678-6900 
t C & C Jetronic, Inc., Princeton, NJ 08540 609-921-8540 

Chauvin Arnoux, Chauvin Arnoux-France. Dover, NH 03820 603-749-6434 
Crompton Modulec, Manchester. NH 03103... 603-669-5121;800-METERS-1 
Cross Electronics, Warrendale, PA 15086 .. 412-776-1591 

t Dielectric Communications. General Signal. Raymond. ME 04071 207-655-4555; 
800-341-9678 

Dowty RFL Inds. Inc/Instrumentation Div., The Dowty Grp. PLC. Boonton, NJ 
07005-0239 . 201-334-3100 

Dynapower Corporation, Farmington Hills. MI48333 .. 313-553-4300 
Dynapower Corporation. S. Burlington, VT 05407 .... 802-860-7200 
EWC.lnc., Englishtown, NJ 07726 908-446-3110 

§ Fenwal Electronics, Inc.! APD, Milford, MA 01757 . . 508-478--6000 
§ Halmar Electronics, Inc .. High Voltage Engrg. Corp., Columbus, OH 43204 

614-275-0530 
Kaman Instrumentation, Colo Springs. CC 80907 t-719-599-1892 
Motortesl.lnc .. Columbus, OH 43229 614-882-7821 
M. Syslem Technology. Inc., Dallas, TX 75244 800-544-3181 

t Physics International Co., Olin Defense Systems Grp .. San leandro, CA 94577 
415-577-7236 

Power Measuremen1 Ltd., Victoria, BC. CANADA V8X 3X 1 604-652-5118 
Rolek Instrument Corp., Waltham, MA 02254. 617-899-4611 

tSigma Electronics Inc .. Houston, TX 77099 713-933-4700:800-874-7121 
Star Micronics. Inc .. OEM Division. Piscataway, NJ 08854 908-572-9512 

t Sundstrand Data Contrellne., Sundstrand Corporation. Redmond, WA 98073-9701 
206-885-3711 
800-835-9433 Tektronix, Inc., Beaverton, OR 97077 . 

§ Time Mark Corp., Tulsa, OK 741 16 .. 
T okin America, Inc .. San Jose, CA 95134 . 

.. ... 918-438-1220 
408--432-8020 

4' U.S. Instrument Rentals. Inc., AT&T Capital Corp., D/FW Airport, TX 75261 
800-874-7123 

Transformers, Audio-5600 - See Vol. A 

Transformers, Autotransformer-5600 - See Vol_ A 

Transformers, Bias - See Transformers, Power (Vol. A) 

Transformers, Bridging - See Transformers, Matching (Vol. A) 

Transformers, Chip-5600 - See Vol_ A 

Transformers, Chopper-5600 - See Vol. A 

Transformers, Constant Voltage-5600 - See Vol. A 

Transformers, Control - See Transformers, Power (Vol. A), 
Transformers, Synchro, Control (Vol. A) 

Transformers, Converter, DC To DC-5600 - See Vol. A 

Transformers, Current - See Transformers, Instrument (Vol. A) 

Transformers, Data Bus Coupling-Also See Transformers, 
Telephone Coupling-5600 - See Vol. A 

Transformers, Decade-5600 - See Vol. A 

Transformers, Differential-5600 - See Vol. A 

Transformers, Discriminator-5600 - See Vol. A 

Transformers, Donut - See Transformers, Toroidal (Vol. A) 

Transformers, Driver-5600 - See Vol. A 

Transformers, Ferroresonant-5600 - See Vol. A 

Transformers, Filament-5600 - See Vol. A 

Transfolmers, Flyback-5600 - See Vol. A 

Transformers, Foil Wound - See Coils, Foil Wound (\/01. A) 

Transformers, 400 Hz-5600 - See Vol. A 

Transformers, High Voltage (1.000 Volts & Over)-5600 - See Vol. A 

Transformers, Horizontal Sweep-5600 - See Vol. A 

Transformers, Hybrid-5600 - See Vol. A 

Transformers, IF-5600 - See Vol. A 

Transformers, Input-5600 - See Vol. A 

Transformers, Instrument-5600 - See Vol. A 

Transformers, Interface & Coupling-5600 - See Vol. A 

Transformers, Interstage-5600 - See Vol_ A 

Transformers, Inverter-5600 - See Vol. A 

Transformers, Isolation-5600 - See Vol. A 

Transformers, Isolation, for LANs-5600 - See Vol. A 

Transformers, Line-5600 - See Vol. A 

Transformers, Linear Variable-Differential - See Transformers, 
Differential (Vol. A) 

Transformers, Magnetic Amplifier-5600 - See Vol. A 

Transformers, Matching-5600 - See Vol. A 

Transformers, Microminiature-5600 - See Vol. A 

Transformers, Microphone-5600 - See Vol. A 

Transformers, Mixing-5600 - See Vol. A 

Transformers, Modem/Coupler-5600 - See Vol. A 

Transformers, Modulation-5600 - See Vol. A 

Transformers, Output-5600 - See Vol. A 

Transformers, Plate-5600 - See Vol. A 

Transformers, Plug-In - See Transformers, Printed Circuit Mounting 
(VoLA) 

Transformers, Power-5600 - See Vol. A 

Transformers, Power Distribution-5600 - See Vol. A 

Transformers, Printed Circuit Mounting-5600 - See Vol. A 

Transformers, Programmable Ratio-5600 - See Vol. A 

Transformers, Pulse-5600 - See Vol. A 

Transformers, Ratio-5600 - See Vol. A 

Transformers, RF-5600 - See Vol. A 

Transformers, Reactor - See Reactors, Filter (Vol. A) 

Transformers, Rectifier-5600 - See Vol. A 

Transformers, Reference-5600 - See Vol. A 

Transformers, Rotary-5600 - See Vol. A 

Transformers, Scott T-5600 - See Vol. A 

Transformers, Servo-5600 - See Vol. A 

Transformers, Split Bobbin-5600 - See Vol_ A 

Transformers, Step Down, Step Up - See Transformers, Power 
(VoLA) 

Transformers, Surface Mount-5600 - See VOI_ A 

Transformers, SWitching, Power-5600 - See Vol. A 

Transformers, Synchro Control-5600 - See Vol. A 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Transformers (Mil), Audi9, Power, RF-2440 

Transformers, Telephone Coupling-5600 - See Vol. A 

Transformers, Toroidal-5600 - See Vol. A 

Transformers, Transistor-5600 - See Vol. A 

Transformers, Trigger - See Transformers, Pulse (VoL A) 

Transformers, Variable-5600 - See Vol. A 

Transformers, Variable, Motorized-5600 - See 'Vol. A 

Transformers, VOltaj;le Dividing-5600 - See 'Vol. A 

Transformers, Voltage Regulating-Also See Regulators &: 
Stabilizers, Voltage-5600 - See Vol. A 

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

Transformers, Wideband-5600 - See Vol. A 

Transformers (Mil), Audio, Power, RF-2440 
t Abbott Technologies, Inc, Transformer Division, Sun Valley, CA 91352, 

818-504-0644;1-800·367-8200;818-841-3630 •.•.•..•.•.•.•..•.•••.•• Ae2134 
t Automatic Coil Corp., A DSG Company, Miami, Fl33147, 305-696-6660 •••.•. 

A'2174 
Bey Electric, Inc., Lincoln Park, NJ 07035, 201-694-5000 •.•...•. .•.. . .. .11.2182 
Bicron Electronics, Canaan, CT 06018,203-824-5125 •.••.•.... .11·2187, B.1883 
Chloride Electro Networks, Chloride Power ElectroniCS, Inc., Caledonia, NY 

14423, 716-5384421 •.•••.•••.•..•...••.•.• '.' ..•.•.•..•.•• .•. •.•. A'218!1 
t Communication COillne., Chicago, Il60634, 312-637-1333 .. ..•• ... .. .. .11-2100 

Dynage/Power 8. Magnetics, Division Of Oakleaf, Inc., Canistola, SO 57012, 
605-296-3462/3487..................................... Ao2201-2202,2204 

Enegren Electronics, Inc., Olalhe, KS 66062, 913-782-4720 ... '" ...• .. "'·2210 
t EWC, Inc., Englishtown, NJ 07726, 908-446-3110 . . . . . . . . . . . . . . . .. .<\.2212,2225 

Femwoou TrCln~'former Co., li"~nsisto!l' uevlces Inc., Belvidere, ~'ljJ 01323, 
908-475-3207 .••.•.•.....•...•••••••..••...•..•••..••..•..••.••.• "·2227 

t Hisonic, Inc., Olathe, KS 66051.913-782-0012 .......•..•............• A-2234 
t Magnecomp, Inc., Pickens, SC 29671, 803-878-4700 •.••.••..•.••..••.• ""2252 

Magnelab, Boulder, CO 80301-4696. 303-442-6700 ...•.•.•.. A·2253,2255,2257 
t Magnetico Inc., Hallsville, NY 11742, 516-854-1166 ..•..•....•...• ""·2264-2265 

§t Microlran Co. inc., Valley Stream, NY 11582, 516-561-0050 
.•..•.. .•.••. •..•.•.• ..• •.••... ••...•. . .. •.•. .110 2280,2286-2200,2294-2298 

t Pica Electronics, Inc., MI. Vernon, NY 10552, 914-589-5514;800-431-1064 
...•...•.•••••.••••.••.•••..••..•..•..•..••.••.••••••.•.•.•..•... .11·2333 

t Power Magne-Tech CO'lOoration, Perth Amboy, NJ 08861,908··826-4700 •••... 
"·2371 

. Reneo Electronics, inc., Deer Pk., NY 11729, 516-586-5566;1-800-645-5828 
_ ....•..••...••..•....•.•......•.....•...•.......•......•.•• A'2385-2389 

t Tamura Corporation of America, Carson, CA 90746-3518. 213-638-1790 ..... . 
Ao2427 

Todd Systems, Inc., Yonkers, NY 10701, 914-963-3400 •.•••.•.•.•..•... Ao2439 
t Torotel Prods. Inc., Grandview, MO 64!J3O-3199, 816-761-6314 ...•. Ao244i1-245i 
t Trans American Tranafarmer, E. Setauket, NY 11733, 516-928-0762 ..... "02452 

Uiveco, Inc., Houston, TX 77042, 1-800-527-7042 .. , ..••• • . .. •..•. Ao2454-2457 
Vemitron Corp., Passive Comps. Group, St. Petersburg, Fl33743, 813-347-2181 

•.•..•.•...••••••.••.•...•..•..••.•..•.•..•..••..•.•.•....•...•.• .11·2458 
t Adams-Maxwell Division, Coast Magnetics, Inglewood, CA 90302-1284 

.. . . . . .. . . .. .. .. . . . . . . . . . . .. . . 213-6"13-3245 
t American Trans-Coil Corporation, Richmond Hill, NY 11419-1410.. 718-441 .. 5207 

§t ANZAC, MI A-GOM, Burlington, MA 01803 617-273-3333 
Berkshire Transformer Corp., Kent, CT 06757 .. 203-\)27-354" 

tB. G.l.aboratories, Inc., Binghamlon, NY 13904 .. . ... 607-722-2376 
t Cypress Magnetics, Inc., Rancho Cucamonga, CA 91730 714-987-3570 

Dale Electronics, Inc .• Yankton Div, Yankion, SD 57078-0180 . 605-665-9301 
t De Young Mfg., Inc .• Kirkland, WA 98034 ....... . . . . . 206-823-4798 

ElectronicTransformer Corp., Totowa, NJ 07511 .... 201-942-2222 
tElnetic Electronics, Inc.:Plani Locations, Gardena. CA 90247 . 213-515-1546 

Endicott Coil Co, Inc., Binghamton, NY 13905 .......... 607-797-1263 
t Freed Transformer Co., Inc., Electronic Transformer Corp., Totowa, NJ 07511 

. .. . . .. .. .... ........................ 201 -942-2222 
Gavagan Electronics. Danbury, CT 06810 . . . . . . . . .. 203-748-5248 

t Hadley. Robert M. Co., Inc., Los Angeles, CA 90037 213-234-9091 
t Hammond Manufacturing Co., Buffalo, NY 14225 . 716-894-5710 

Magnelek Triad, Huntington, IN 46750 ................ 219-356-7100 
tMagnetic Circuit Elements, Salinas, CA 93905 ........ 408-757-8752 
t Magnetic Component Engineering Co" Culver Cfiy, CA 90230 213-398-4761 

Mouser ElectroniCS, Mansfield, TX 76063 ............ . .. 800-346-6873 
t MTE Corp., Menomonee Falls, WI 53051 ....... 414-253-8200 
tNeshaminy Transformer Corp .. Furlong, PA 18925 215-794-7411 
t North Hills Electronics, Glen Cove, NY 11542 . 516-671-5700 
§ Pacijic Coil Co., Inductor Supp, Inc., Bakerslield, CA 93305-5495 ......... 805-323-7714; 

B08-332-COIL 
t Pacific Electro Dynamics, Inc., Redmond, WA 98073-9745 .............. 206-881-1700 

PC Transformer Corp., West Babylon, NY 11704 ........................ 518-491-3300 
t Perkin-Elmer Corp., Elctrn. Prods. Dept, Norwalk, CT 06859-0132 ....... 203-762 .. 4786 
t Polyphase Instrumen~ Ft Washington, PA 19034 ....................... 215-643-6950 
t Power Sys. Grp, Rantec Div, Emerson Elec. Co., Chatsworth, CA 91311 

. .. . . . . . .. . . .. .................... 818-885-8223 
t PTC Transformers, Bordentown, NJ 08505 ............................. 609-298-8200 
t Rhombus Industries, Huntington Ben, CA 92649-1595 . . . . . . . . . . . . . . . ... 714-898-0960 
t Sierra West Power Systems, Las Cruces, NM 88001 .................... 505-522-8828 
tSigma Electronics Inc., Houston, TX 77099 .............. 713-933-4700;800-874-7121 

§t Skyway MagnetiCS, Warner Springs, CA 92086 . . . . . . . . . . . . . . . . . . . . . . . . . . 619-782-3342 
tTexas Transformer Corp., Plano, TX 75086 ............................. 214-424-1581 

§t Thordarson Meissner, Components Corp. of Amer., Mt Carmel, IL ~2863 
618-262-5121 

PRODUCT INDEX & DIRECTORY 

§tToko America Inc, Mt. Prospect., IL 60056 .............•............... 
Torema U.SA, Inc., Houston, TX 77042 .......... . ................... . 

t Torwico Elctrns. Inc., Lakewood NJ 08701 ....... . .................... . 
tTransformer Design, MTE Corporation, Menomonee Falls, WI 53051 .. . 
t Vanguard Electronics Co., Gardena, CA 90248 ......................... . 

VoHampere Corp., Lynbrook, NY 11563 ............ , .................... . 

Transformers (Mil), Data Bus Coupling-2440 

708-297-0070 
713-977-2500 
908-364-1800 
414-253-8200 
213-323-4100 
516-887-9443 

Chloride Electro Networks, Chloride Power ElectroniCS, Inc., Caledonia, NY 
14423, 716-538-4421 ..•....•.•.•.•.••...•....•...•..•.•••..••...• Ao2189 

t Communication Coillne., Chicago, IL 60634, 312-637-1333 •••.•. .. •. ... Ao2190 
\lemilron Corp., Passive Camps. Group, SI. Pelersburg, FL 33743, 813-347-2181 

...•.....••.•..•...•.......•.•.•.•..•...•••.•.•..• , •..••..•.•..•. Ao2458 
Qynaga/Power & Magnetics. Division OIOakleal, Inc., Canistota, SD 57012 

605-296-3462/3487 
EWC, Inc., Englistltown, NJ 07726 .................... ................. 908-446-311 0 

t JBM Electronics, Inc., Bedford, NH 03118-6802 ................. 603-623-0222 
tMagnetic Componenl Engineering Co., Culver City, CA 90230. 213-398-4761 

Rhombus Industries, Huntington Beh., CA 92649-1595........... 714-898-0960 

Tra1"lsformers (Mil), Interface 3. Coupling-2440 
Chloride Electfo Nletwork.,=-. Chloride Power Electronics, !nc., Csledonis, NY 

14423, 716-538-442" ..................................... ........ A.2189 
t Communication Coil Inc., Chicago, iL 60634, 312-637-1333 •.•. .. .. . . ... /1'2190 
t Msg""iico Inc., Hoilsville, NY 11742, 516-654-1166 ...•.•.•.•.•••••••.• .110 2265 
tTo",tell'rods. I""., GramM",,", MO 64030-3199, 816 .. 761-6314 ........... /1·2451 
t American Trans-Coil Corporation, Richmond Hill. NY 114.19-1410 . .. . . .. 718-441-5207 
tCypress Magnetics. Inc., Rancho Oucamonga, CA 91730 714-987-3570 

Dynage/Power & Magnetics, Division Of Oakleaf, Inc., Canistota, SD 57012 
605-296-3462/3487 

EWC, inc., Englishtown, ~IJ 07726 ..................... . 
t JBM Electronics. Inc., Bedford, NH 031'10-6802 . 

Rhombus Industries, Hunting10n Sch.o CA 92649-1595 

Tj5l~·uSifOJrnF~0~~ Q~~~Lj~ F\.H~~ ()i Vialf~1t;l~je ... ~k(4,O 

908-446-3110 
603-623-0222 
714-898-0960 

B.al Fuse, Jersey Gill/, N,J 07:ID2, 2>'11-432-0463 ...•.. .• . .•.. . . .. . . . . . .. /102118 
Bey Electric, Inc •• Lincoln "a,k, NJ 01035, 201-694-5000 .•...........•. .11'2182 

t 611 Eleclmnics, Inc., Bu,."sville, MN 55337, 612-894-9500 •.•.•.•.. 1\'2184-2185 
t l'Iie'o" Eleclro"i"~, C~m!"n, CT 060'13,203-824-51:25 ..... ",02186-2187,11.1883 

Chloride Electro Netu~©r~£;, Ch~oride P'ower Electronics, Inc., Caledonia, NV 
14423,716-538-4421 ............................................. "'°2189 

t Communication C"illnc., Chicago, Il60634, 312-037-1333.............. 1\0 2190 
Oy"ase/PolN'" '" 1\II09" .. lic8, Divisio" 01 O.~leal, Inc •• Canislot", SO 5"1012, 

005-296-31162/346,' . .• ... .. . .. .•.•.•... .••....•.•.••.•.•. .. ...•. .. "'02203 
En"gren E!ecl,,,,,;cs, If"'., Ololtoa, KS 66062, a13-73~-4720 ............. .11.2210 

t ESC Electran;c. Corp., Palisade" Pk., NJ 07650, 201-947-<l400 •..•.•... 1\0 2211 
t EWC, Inc., EngllshlolM". NJ 07726, 903-446-3110 ..•......••..•..• ""02212,2225 

Fernwood Transformer Co., l'ransisior Devices Inc., Belvidere, NJ 07823, 
908-475-3207 ....... ............... ............... ............. "'02227 

Hisonic, Inc., O~atile, K.~~ 60061, 9-13~ro2~0012 ........... " ..... "...... Ae 2234 
t JIIM ElectroniCS, a"c., 8"<1;,,,<1, Nfl 03110-IJIl02, 603-623-0222 .•....•.•. ",0223B 
t ~appa Tec''''''ilJ"ies, ",c.,l'iall .. ay, NJ 07(165, 908-396-9400;1-000-223-0603 

................................................................ Ao2248 
t 1I>1agnecomp. Inc., ?;cl'''~,s, SC 29671, 8~3-87G-47(JO ........•.•.•.•..•. 1\.2252 

iWagnelatJ, Bou!d .... , CO 803(11 .. 4006, 30~-442-ij700 A0 2253,2255,2257 
t Masnelico Inc., flol'l£.il,;e, i~'f 11742, 5·16 .. 65~.-1166 ...•.......•.•.•..•. .1102265 
t Microl.an Co. in;::., 1I~II"y Stream, lilY '11582, 516-581-11050 

.......... , .. , ......... ,. .... . . . ......... ,,02211;0,2236-2290,2295 .. 2:l96,2298 
t Pico ElecIO'O"ics, 1m:., IViI. \lomol1, illY 10552, 914-699-5514;801l-431-101i4 

............................................................... ""°2333 
t Power Mil9l1e-Tecti Co,!'"".t;,,", Perth Ambny, N,j 08861, 908-1126-4700 ...•. , 

1\0 23'11 
Rei:co Elect~'onic$, lnc., near Pilt., i\!iY ';112~, 5·i6-586~556€;·1~aOO~645-5828 

. .. . . . . . . • . . .. .............................................. "".2385-2389 
Tamurs COlI'ptmation m Ammico3l.. C:7Ii'S",i'!!, CI·I\ 9Q746~3!jj'16, 213-833-'rr~~o ..... . 

... ·21127 
Tolle; Sysi~ms, Inc., Yank""" NV 1~/OI, 9'1~-953-J40ij . . • . • . . . . . . . . . . .. 1\0 2439 

t"rl1'ans Americ£;in ~il"(ansf(,Hm!3f, E. Sff~i:1"5~(et, ~\'JV 11133, 516~92S-0762 .•.•. 14,0 2452 
Ve.m~tron Corp., P13l:]sivs: Cumps. G,)'oc;r-, St lPeter5bu~g, fo'L 33743, 313-347~;-t~a1 

......•.........•.•....... :...................................... 110 2458 
§tVitec Electronics Corp., Visalia, CA 9329~, 209-651-1535 .....•...•. _.,. "'-2459 
t American Trans-Coil Corporation, Richmond Hili, NY i 1419-141 0 718-441-5207 

§t Aydin Corporation (Wesl), San Jose, CA 951 19-1371 ... 408-629-1100 
Berkshire Transformer Corp:, Kent, CT 06757 .. 203-927-3541 

t B. G. Laboratories. Inc., Binghamton, NY 13904 607-722-2376 
tCypress Magnetics, Inc, Rancho Cucamonga, CA 91730 714-987-3570 

Dale Electronics, Inc., Yankton Div., Yankton, SO 57078-0180 . 605-665-9301 
t De Young Mfg., Inc., Kirkland, WA 98034 . 206-823-4798 

Epco Products Inc., WAllkill, NY 12589 . . . . . . . . . 914-895-2033 
l' Hammond Manufacturing Co., Buffalo, NY 14225 716-894-5710 

Magnetek Triad. Hunlington, IN 46750 ............... 219-356-7100 
t Magnetic cOmponent Engineering Co, Culver City, CA 90230......... 213-398-4761 
t Neshaminy Transformer Corp., Furlong, PA 18925 ...................... 215-794-7411 
t North Hills Electronics. Glen Cove, NY 11642 ........................... · 516-671-5700 
§ Pacific Coil Co., Inductor Supp., Inc, Bakersfield, CA 93305-5495 ......... 805-323-7714; 

808-332-G0Il 
t Polyphase Inslrumen~ Ft. Washington, PA 19034 ....................... 215-643-8950 
t Power Sys. Grp., Rantec Div, Emerson Elec. Co, Chatsworth, CA 91311 

tRhombus Industries, Huntington Beh., CA 92649-1595 .......... . 
t Standard Magnetic Corp, Anaheim, CA 92806 ......................... . 
t Standex ElectroniCS, Standex International, Cincinnali, OH 45209 ...... . 

Technipower, A Penril Co., Danbury, CT 06813 ........................ . 
t Technilrol, Philedelphia, PA 19134 .............. . ..................... . 

Tele-Tech Corporation, Bozeman. MT 59715 ... . .................... .. 
t Texas Translormer Corp, Plano, TX 75086 .... . ...................... . 

818-885-8223 
714-898"0960 
714-638-9751 
513-871-3777 
203-748-7001 
215-426-9105 
406-586-0291 
214-424-1581 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 
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PRODUCT INDEX & DIRECTORY 

§t Toko America, Inc., Mt Prospec~, IL 60056 . 
t Vanguard Electronics Co., Gardena CA 90248 . 
t Wirebenders, Inc., Phoenix, AZ 85021-2824 .... 

708-297-0070 
213-323-41 00 
602-861-1856 

Transistor Arrays-4800 - See Vol. A 

Transistor Arrays, Surface Mount-4800 - See Vol. A 

Transistor, Diode, Thyristor Heat Dissipators - See Heat Sinks, 
Transistor (Vol. C) 

Transistors, Bipolar-Also See Transistors, Silicon-4800 - See Vol. A 

Transistors, Bipolar, Surface Mount-4BOO - See Vol. A 

Transistors, Chip, Unpackaged-4800 - See Vol. A 

Transistors, Dllrlington-4800 - See Vol. A 

Transistors, Darlington, Surface Mount-4800 - See Vol. A 

Transistors, Dual-4800 - See Vol. A 

Transistors, Field Effect-4800 - See Vol. A 

Transistors, Field Effect, Surface Mount-4800 - See Vol. A 

Transistors, Germanium-4800 - See Vol. A 

Transistors, insulated Gate Bipolar (IGBT)-4800 - See Vol. A 

Transistors, low Noise, GaAs,. FETs - Also See Transistors, 
Microwave-4800 - See Vol. A 

Transistors, Microwave-4800 - See Vol. A 

Transistors, NPN, Surface Mount-4800 - See Vol. A 

Transistors, Photo (Incl. Arrays)-3100 
§ EG & G Vaclec, S1. Louis, MO 63132, 314-423-4900 .. . ..... . .. B·131~ 

t Gilway Technical Lamp, Woburn, MA 01801, 61'1-935-4442 ........... .. BO'1155 
NEC Electronics, Inc., Mountain View, CA 94039, 415-960-6000 

...................... , ....• , .. .•. ... ..•..... . . ... B0 1325-1326,1330-1331 
§t Optek Technology Inc., Carroinon, TX 75006, 214-323-2200 ..•..•...•.• B·1333 
§Philips ECG, North American Philips Co., Williamsport, PA 17701, 717-323-4691 

................................................................ ,,"02116 
Silonex Inc., Plattsburgh, NY 12901, 518-56'1-3160 .................... B·1345 
II Stanley Co. INC., Stanley Electric Co. LTD., Irvine, CA 92714, 1-800-LED-LCDl 

......................................... ................... B·1196,1199 
A.C. Intertace Inc" Rancho Santa Margarita, CA 92688 . 714-858-1866 

§A E G Corporalion, Somerville, NJ 08876-1269 . 908-231-8491 
A E G Corpora1ion, Telefunken Semiconductors Div., SomervHle, NJ 08876-1269 

201-231-8300 
Central Semiconductor Corp., Hauppauge, NY 11788 .. . . . . . . . . . 516-435-1110 

§ Distributor & Special Products, Thomson Consumer Electron:cs, Inc., Deptford, NJ 08096 
609-853-2525 

§t Honeywell Microswilch Div., Richardson, TX 75081 214-470-4271 
§ Lite-On Inc., Milpitas, CA 95035 408-94&-4873 
tMicropac Inds., Inc., Garland, TX 75040 . 214-272-3571 
§NTE Electronics, Inc., Bloomfield, NJ 07003. 201·748-5089 

Opto Diode Corp., Newbury Park, CA 91320 805-499-0335 
Opto Technology, Inc., Wheeling, IL 60090 .. 708-537-4277 
Raytheon/TAG Semiconductors Ltd., Burlington, MA. 01803 617-272-3704 (3705) 

§Sanyo Semiconductor Corp., Allendale, NJ 07401 . 201-825-8080 
Shokai Far East Ltd., Peekskill, NY 10566 914-736-3500 

§ Siemens Components. Inc., Optoelectronics Division, Cupertino, CA 95014 
408-257-7910 

t Silicon Sensors, Dodgeville, WI 53533 . 608-935-2707 
§tTeledyne Crystalonics, Teledyne Industries, Inc., Cambridge, MA 02140 

§ Zetex, Inc., Zetex piC., Commack, NY 11725 . 

Transistors, PNP, Surface Mount-4800 - See Vol. A 

Transistors, Power-4800 - See Vol. A 

Transistors, Power, Bipolar-4800 - See Vol. A 

617-491-1670 
516-543-7100 

Transistors, Power, Bipolar, Surface Mount-4800 - See Vat. A 

Transistors, Power, FET-4800 - See Vol. A 

Transistors, Power, Field Effect, Surface Mount-4800 - See Vol. A 

Transistors, Pressure Sensitive-4800 - See Vol. A 

Transistors, RF-4800 - See Vol. A 

Transistors, RF, Surface Mount-4800 - See Vol. A 

Transistors, Silicon-4800 - See Vol. A 

Transistors, Switching-4800 - See Vot. A 

Transistors, Switching, Surface Mount-4800 - See Vol. A 

Transistors, Unijunction-4800 - See Vol. A 

Transistors, Unijunction, Surface Mourit-4800 - See Vol. A 

Transmitters, Laser-3700 

Transistors (MIL)-2440 
tContinential Device India Limited, New Delhi, INDIA 110028 ...... 536150-53 (4 lines) 

§t Distributor & Special Products, Thomson Consumer Electronics, Inc., Deptford, NJ 08096 
609-853-2525 

§t Germanium Power Devices, Andover, MA 01810-3065 . 508-475-5982 
t Harris Microwave Semiconductor, Harris Semiconductor, Mi!pitas, CA 95035 

408-433-2222 
t International Rectifier Corp .. EI Segundo. CA 90245 .. 213-772-2000 

§t Motorola Semiconductor Prods. Sector, Tempe, AZ 85284 602-244-6900 
tPowertech, Inc., Fairlawn, NJ 07410 201-791-5050 

§t PPC Products Corporation. Riviera Beach. FI.. 33404 . 407-848-9606 
§t Silicon ix, Inc, Santa Clara CA 95054 408-988-8000 
§t Solitron DeVices. Inc., Semiconductor Group, Riviera Beach, FL 33404-9978 

407-848-4311;800-888-8763 
Texas Instrs., Information Technlg. Grp., Dallas, TX 75380-9063 . 1-800-527-3500 

Translators. Data-2325 - See Vol. D 

Translators, Frequency Band-2750 - See Vol. A 

Translators, Time Code-2000 - See Vol. D 

Transmission line, Data - See Cable, Data Transmission (Vol. C) 

Transmission line, Wire & Cable - See Cable, Transmission line 
(Vat C) 

Transmission Lines (MIL), RF-2440 
t Amphenol RF Operations, Amphenol Corporation, Danbury, CT 06810 .. 203-743-9272 

216-349-8400 
. .. 201-288-4477; 

Antenna SpeCialists, The Allen Group, Cleveland, OH 44139 .. 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 . 

Transmission Systems, Data-2000 - See Vol. 0 

Transmitters, Fibe. Opt;c·2475 

800-447-5639. 

AMP, Harrisburg, PA 17105, 717-564-0100;800-522-6752 ............... C.1175 
Interoplics, Purdy Group, Burlingame, CA 94010, 415-34'1-7727 ........ 8'1217 

t Ullon Poly-Sclen!ific, Div. of Lillo" Industries, BI.ci,sburg, VA 24060·3100, 
800-336-5917;703-953-47S1 ......................... "........ eO'1218-1221 

§t Meret Optical Communications, Inc., An Amoco Co., Santa Monica, CA 
90404-4998,213-828-7496 ................•..................•.... 1.\0 1225 

t Optelecom, inc., Gaithersburg, MD 20877, 301-840-2121 ........•. 801227-1228 
t Ross Engineering Corp., Campbell, CA 95008, 408-377-4621 ... B.1230, 001319 
§ S.I. Tech. Batavia, Il 60510, 708-232-8640 .....•.•..•...•.... ......... B.1231 

Aborn Electronics Inc., San Jose, CA 95131 408-436-5444 
§ Avantek, Inc., Milpitas, CA 95035-7492 . 408-432-3080 

BT & 0 Teclmologies, Wilmington, DE 19803 . 302-479-0300 
CATEL Telecommunications, Fremont, CA 94537. 415-659-8988 

§tCodenoll Technology Corp., Yonkers, NY 10701 914-965-6300 
Dymec Inc., Winchester, MA 01890 617-729-7870 
EG&G Oploelectronics, EG&G Canada Ltd., Vaudreuil, Quebec, CANADA J7V 8P7 

514-424-3300 
ffEngineered Assemblies & Components Corp., Telerboro, NJ 07608 ...... 201-288-4477; 

Fiberoptic Systems, Inc .. Simi Valley, CA 93063 . 
t Foundation Instruments Inc., Nepean, ON, CANADA K2E 7J6 
§ Fuji Electric Corp. of America, Los Angeles, CA 90071 

General Fiber Optics, Inc., Cedar Grove, NJ 07009 . 
GTE SUPPL V, GTE SUPPLY, DFW Airport, TX 75261 .. 
Hewlett-Packard Co., Cupertino, CA 95014 

§t Honeywel! Microswitch Div., Richardson, TX 75081 
IPAC Grp .. Bethel Pk., PA 15102 

§t laser Diode, Inc., Morgan Crucible, New Brunswick, NJ 08901 
LeCroy Corp., Chestnut Ridge, NY 10977 . 

t Manage, Inc., Fibre Optics Elctrns. Sys. Grp., Chicopee, MA 01014 
t Math Assocs., Wes'lbury, NY 11590 . 

3M Photodyne Products, Dynatei Systerms Division, Camarillo, CA 93010 

800-447-5639 
805-583-2088 
61.3-226-4000 
213-622-4490 
201-239-3400 
800-433-4837 
800-752-0900 
214-470-4271 
412-831-9200 
201-249-7000 
914-425-2000 
413-592-9123 
516-334-6800 

805-388-8378;800-426-8688 
§ NEC Electronics, Inc., Mountain View, CA 94039 .. 415-960-6000 
t Ortel Corp .. Alhambra, CA 91803 818-281-3636 
§ Phoenix Conlact Inc., Harrisburg, PA 17111 .. 717-944-1300 

§t Radiant Communications Corp., South Plainfield, NJ 07080 908-757-7444 
§tSpecTran Corp., Sturbridge, MA 01566. 508-347-2261 

tTeladyne Microelectronics, Los Angeles, CA 90066 .. 213-822-8229;213-870-9831 
§t Weed Fiber Optics Inc., Weed Instrument Co., College Station, TX 77845 

. . . .. 409-693-5397 

Transmitters, Fixed Frequency-1900 - See Vol. D 

Transmitters, Infrared remote control transmitters for satellite T.V. 
receivers-1900 - See Vol. D 

Transmitters, Laser-3700 
§t Meret Optical Communications, Inc., An Amoco Co., Santa Monica, CA 

90404-4998,213-828-7496 ........................................ B-1225 
§ American Laser Systems, Inc., doleta CA 93117 .. 805-967-0423 

Analog Modules, Inc., Longwood, FL 32750 407-339-4355 
BT & D Technologies, Wilmington, DE 19803 . 302-479-0300 

§t Codenoll Technology Corp., Yonkers: NY 10701 ........ 914-965-6300 
EG&G Optoelectronics, EG&G Canada Ltd., Vaudreuil, Quebec, CANADA J7V SP7 

.. .. 514-424-3300 
t Freed Transformer Co., Inc., Electronic Transformer Corp., Totowa, NJ 07511 

................. 201-942-2222 
§t Laser Diode, Inc .. Morgan Crucible, New Brunswick, NJ 08901 201-249-7000 

t Ortel Corp., Alhambra CA 91803 . . 818-281-3636 
T ekironix, Inc., Beaverton, OR 97077 . . . . . . 800-835-9433 

EEM 1991 §-Product sold through distributors t-Produci meets MIL specs <p-Rentals #-Value Added Reseller 



Transmitters, Process Control-5500 

Transmitters, Position-1900 - See Vol. D 

.Transmitters, Process Control (Temperature, Pressure, 
Flow, etc. )-5500 

§ Data Instruments, Inc., Acton, MA 01720,508-264-9550 •••.•.••••.••••• B.1891 
§ Newport. Electronics, Santa Ana, CA 92704-4426, 714-540-4914;800-NEWPORl 

................................................................. ~1365 
Omega Engineering, Stamford, Cl06907, 800-926-6342 ; ••••••••• 001142,1307 
Setra Systems, Inc., Acton, MA 01720, 508-263-1400;1-900-25-SElRA 

• • • • • . • • . • • • . • • • • • • • . • . • • .. • .. .. • .. .. .. .. .. • • • .. • • .. • • • • . ... B·1948-1949 
§ ABB Kent-Taylor Inc. ASea Brown Bover~ Rochester, NY 14692 ........ 716-235-5000 

Acculex Corporation, Taunton, MA 02780 ............................... 508-860-3660 
Accutech, Adaptive Instrs. Corp. Hudson, MA 01749 .................... 508-568-0500 

§Action Instruments, San Diego. CA 92123 .................... , .......... 619-279-5726 
#A.P.C.S. AmeriCa, Grand Rapids, MI49548 .............................. 616-247-1453 
§ ASllnstruments, Inc., Houston, TX 77024 ....... 0..................... 800-245-7056 

§t Bailey Controls Co., Wickliffe, OH 44092 ................................ 218-585-8500 
§Beckman Industrial Corp. An Affiliate of Emerson Elec. Co., San Diego, CA 92123-1898 

...................................................................... 619-495-3200 
§ Bristol Babcock Inc., Watertown,.CT 06795 .............. 203-575 .. 3000;800-243-3576 

Brooks Instrument Div., Emerson Elec. Co., Hatfield, PA 19440 .......... 215-362-3500 
tCelesco Transducer Prods., Inc., Canoga PI<., CA 91304-5005 ........... 818-864-6860 
§Chessell Corp., Newtown, PA 18940....... ........ 215-968-0660~ 

t Computer Instruments Div., Hempstead, NY 11550 . . . . . . . . . . . . . . 518-483-8200 
Controlex, Inc., New Boston, NH 03070 ............ 603-487-5512 
Crompton Modulec, Manchester, NH 03103 ............. 603-669-5121;80o-METERS-l 
Degussa Corp., T ernperature Sensing Products, So. plainfield, NJ 07080 
Delta Controls Corp., Shreveport, LA 71107 ............................ 318-424-9471 
DGH Corporation, Manchester, NH 03108 .............. .............. 603-622-0452 

§ Dieterich Standard, A Dover Industries Company, Boulder, CO 80301 ... 303-530-9600 
tEG & G Flow Technology, Inc., Phoenix, AZ 85072. ..' ............... 602-437-1315 
§ Elan Technical Corp., Fairfield, CT 06430 ... 203-335-2115 

Entran Devices, Fairfield, NJ 07004 ........... 201-227-1002;800-635-0650 
E-T-A CirCuit 8ii:~akers, Chicago, iL 60648 .... ,.... 708-647-8303 

§ Extech Instruments Corp., Wanham, MA 02154 ......................... 617-890-7440 
Fluid Components, Inc., San Marcos, CA 92089 ......................... 619-744-6950 

§ Fuji Electric Corp. of America, Los Angeles, CA 90071 ..... 213-622-4490 
§ Hy-Cal Engineering, EI Monte, CA 91731 ................................ 818-444-4000 

Johnson Yokogawa Corp., Newnan, GA 30265 ......................... 404-254-0400 
Kistler-Morse, Redmond, WA 98073 ........... . . . . . . . . . . . . . . . . . . .. 208-881-8000 

t Kulite Semiconductor Prods., Inc., Leonia, NJ 07605 ............ :....... 201-461-0900 
Leeds & Northrup, General Signal, North Wales, PA 19454 . . . . . . . . . . . . .. 215-699-2000 

§ Love Controls Corp., Wheeling. IL 60090 ........... .................... 708-641-3232 
Lucas Schaevitz, Pennsauken, NJ 08110-1489 ... ..................... 609-662-8000 
Marlel Electronics, Salem, NH 03079 ............. ..................... 603-893-0886 

§tMikron Instr. Wyckoff, NJ 07481 ....................................... 201-891-7330 
Minco Products, Minneapolis, MN 55432 ................................ 612-571-3121 

§tMKS Instruments. Inc, Andover. MA 01810 ............................ 508-975-2350 
Moore Products Co, Spring House, PA 19477 . . .............. 215-646-7400 

§Pacer Industries, Inc., Chippewa Falls, WI 54729 ....................... 715-723-1141 
t Paine Corporation, Seattle, WA 98144 ............. ..... 208-329-8600;800-426-0366 
§ Phoenix Contact Inc., Harrisburg, PA 17111 ......... ................... 717-944-1300 

. t PMT Division, Ametek, Inc. Feasterville, PA j 9053 . ............... 215-355-6900 
Precise Sensors, Inc., Monrovia, CA 91016 ............................. 818-358-4578 
Princo Instruments, Inc., Southampton, PA 18966 

t Relco Products, Denver, CO 80237 .... .. .......................... .. 
Richard-Lee Co., Cranford, NJ 07016 ........................... ' ...... .. 
Schlumberger Industries, Tranducers Div, Houston, TX 77082 , ......... . 

§t Seaboard Electronics, New Rochelle, NY 1 0805 ....... . .............. . 
Sensotec, Inc. Columbus, OH 43212 ..................... .. 

§ S-Products Inc., Fairfield, CT 06430 .... " .. .. .. ... '" ...... .. 
§tTrans Metrics, Inc., Solon, OH 44139 .......................... . 

Validyne Engineering Corporation, Northridge, CA 91324 ... . 
Viatran Corporation, Grand 151. 14072 ............. . 

303-756-1143 
201-276-0710 
713-558-2587 
914-235-8073 
614-488-7723 
203-331-9546 
218-248-2229 
818-886-2057 
718-773-1700 

Transmitters, Radar - See Radar System Components (Vol. A) 

Transmitters, Telemetry-1900 - See Vol. D 

Transmitters, Tone-1900 - See Vol. D 

Transmitters (MIL)-2440 
Servo Corporation of America, Hicksville, NY 11802-9907, 516-938-9700 

......................................................... Ao1827, 0 0 1077 
tCorvus Microwave Inc., Syracuse, NY 13211-2100 ...................... 315-437-4400 

Litton Poly-Scientific, Div. of Litton Industries, Blacksburg, VA 24060-3100 
..................................... 800-338-5917;703-953-4751 

MCL, Inc., Bolingbrook, IL 60440-4999 .................................. 708-759-9500 
t Radio Research Instrument Co., Inc., Waterbury, CT 06704-3506 . . . . . . .. 203-753-5840 
tSoiid State Electronics Corp., Northridge, CA 91324.......... 818-993-8257 

Transmitters (MIL), Fiber Optic-2440 
Optelecom, Inc., Gaithersburg, MD 20877, 301-940-2121 

Transponders-1900 - See Vol. D. 

Transports, Tape (all kinds)-2000 - See Vol. D 

TRIACs-4800 - See Vol. A 

Triggers, SCR - See Controls, SCR (Vol. 0) 

801228-1229 

Trimmers, CapaCitor - See Capacitors, Variable, Padders & Trimmers 
(Vol. A) 

Trimmers, Potentiometer - See Potentjometers, Trimmer (Vol. A) 

Trimmers, Surface Mount, Capacltor-1500 - See Vol. A 

Trimmers, Surface Mount, Potentiometer-4750 - See Vol. A 

Tube Heat Dissipators-2600 - See Vol. C 

Tubes, BaUast - See Resistors, Ballast (Vol. A) 

Tubes, Cathode Ray, General Purpose-2450 
SAMTRON DISPLAYS, INC., SAMSUNG Electron Devices, La Mirada, CA 90638, 

213-802-9425 •. ..... ....... ................................. B-1114-1115 
II Stanley Co. INC., Stanley Electric Co. LID., Irvine, CA 92714,1-800-LED-LCDl 

....................................................... S·1196,1198-1199 
A.C.lnteriace Inc., Rancho Santa Margarita, CA 92686 ............ : ..... 714-858-1866 

§ Distributor & Special Products, Thomson Consumer Electronics, Inc., Deptford, NJ 08096 
. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . .. . .. . . . . . . . . .. 609-853-2525 

tEEV Inc., Elmsford, NY 10523 .............. ....................... 914-592-6050 
Hughes Aircraft Co., Industrial Products Division, Carlsbad, CA 92009 ... 619-931-3000 
Imaging & Sensing Technology.Corp., Horseheads, NY 14645 .......... 607-796-3372 

t Litton Electron Devices, Litton Systems, Inc., Tempe, AZ 85281 ......... 602-968-4471 
§tMHsubishi Electronics, Torrance, CA 90502 ............................. 213-515-3993 
§t Rank Brimar Inc., Scotts Valley, CA 95086 ........................... 408-438-6440 

Rauland-Zenith Electronics Corp., Melrose Pk., IL 60160 ................ 708-450-8992 
Tektronix. Inc., Beaverton, OR 97077 .. .. .. . . .. .. ... .. .. .. . .. .. .. .. .. .... 800-835-9433 
Thomas Electronics. Inc., Wayne, NJ 07470 ............................. 201-696-5200 

§ Video Display Corp., Tucker, GA 30084 . 404-938-2080,800241-5005 
World Products Inc., Systems Devices Grp., Sonoma 95476 . . . . . 707-998-5201 

Tubes, Cathode Ray, Special Purpose-2450 
t EEV Inc., Elmsford, NY 10523 .. ... ............................ 914-592-6050 

Hughes Aircraft Co., Industrial Products Division, Carlsbad, CA 92009 .. 619-931-3000 
t Imaging & Sensing Technology Corp., Horseheads, NY 14845 ......... 607-798-3372 
tLitlon Electron Devices, San Carlos, CA 94070 ........................ 415-591-8411 
tUllon Electron Devices, Litton Systems, Inc., Tempe, AZ 85281 602-968-4471 

§tMitsubishi Electronics, Torrance, CA 90502 . .... ...... . ... 213-515-3993 
Philips Components Discrete Products Division, A North American Philips Company, 

Riviera Beach, FL 33404 ............................................. 407-881-3200 
Philips Components Discrete Products Div. A North American Philips Co., Professional 

Components Grp, Slatersville, RI 02876 ....................... 401-762-3800 
§t Rank Brimar Inc., Scotts Valley, CA 95066 408-438-6440 

Rauland-Zenith Electronics Corp .. Melrose Pk., IL 60160 ....... 708-450-8992 
tRaytheon Co., Microwave & Power Tube Div., Wanham, MA 02254 ..... 617-899-8400 

Tektronix. Inc., Beaverton, OR 97077 ..... .. . .. . . . 800-835-9433 
Thomas Electronics, Inc., Wayne, NJ 07470 ..... :... 201-696-5200 
Thomson Electron Tubes & Devices Corp., Thomson CSF, Totowa, NJ 07511 

. .. .. .. .. .. . .. .. .. . . .. .. . .. .. .. .. .. . ... ............................... 201-812-9000 
§ Video Display Corp., Tucker, GA 30084 ............. ,...... 404-938-2080,800241-5005 

World Products Inc., Systems Devices Grp., Sonoma 95476 . 707-996-5201 

Tubes, Counting-2200 - See Vol. D 

Tubes, Flash-3700 
t EEV Inc., Elmsford, NY 10523 . . .. . . . . . . . . . . 914-592-6050 

EG&G, Inc., Electro-OptiCS Div., Salem, MA 01970 .. 508-745-3200 
Shokai Far East Ltd., Peekskill, NY 10566 . . ..... 914-738-3500 

§ Siemens Components, Inc., Special Products Div., Iselin, NJ 08830··.. 201-321-3400 
§ Xenon Corp., Woburn, MA 01 BOI ............. .......................... 617-938-3594 

Tubes, Ignitron-2200 - See Vol. D 

Tubes, Image Converter-2450 
§ A E G Corporation, Somerville, NJ 08876-1269 . 908-231-8491 
tEEV Inc, Elmsford, NY 10523.. .............. ........ 914-592-6050 

ElectroPhysics Corp., Nutley, NJ 07110 .......................... 201-667-0170 
Hamamatsu Photonics KK., Hamamatsu City, Shizuoka Pref, JAPAN. . .. 0534-52-2141 
Imaging & Sensing Technology Corp., Horseheads, NY 14845 ....... 607-796-3372 

, § IR Scientific, Carlisle, MA 01741 .. 508-667-7110 
t Litton Electron Devices, Litton Systems, Inc., Tempe, AZ 85281 ......... 602-968-4471 

Thomson Electron Tubes & Devices Corp., Thomson CSF, Totowa, NJ 07511 
......................................................... 201-812-9000 

Tubes, Indicator - See Tubes, Readout (Vol. B) 

Tubes, Magnetron - See Tubes, Microwave (Vol. A) 

Tubes, Microwave-3450 - See Vol. A 

Tubes, Photomultiplier-3700 
Eating Electro-Optics, Holliston, MA 01746 ............. 508-429-8370;1-800-343-4912 
EG&G Gamma SCientific, Div. of EG&G Inc. San Diego, CA 92123 ...... 619-279-8034 
Hamamatsu Corporation, Bridgewater, NJ 08607 ....................... 201-231-0960 
Hamamatsu Photonics KK, Hamamatsu City, Shizuoka Pre!, JAPAN. . .. 0534-52-2141 
Philips Components Discrete Products Division, A North American Philips Company, 

Riviera Beach, FL 33404 ............................................. 407-881-3200 
Philips Components Discrete Products Div, A North American Philips Co., Professional 

Components Grp, Slatersville, RI 02876 .............................. 401-762-3800 
§t Thorn EMI Electron Tubes Inc., Fairfield, NJ 07008 .. . .. . . .. . . . . . . . . . . . .. 201-575-5586 

Tubes, Readout (CRT, Cold-Cathode, Vacuum Fluorescent, 
Incandescent, etc.)-2450 

EDI, Wood Dale, IL 60191, 708-860-5838 _............................ 801065 
Infodex, Inc., Wolcott, Cl06716, 203-879-4944 .................. B-1017,1090 

§ NEC ElectroniCS, Inc., Mountain View, CA 94039, 415-960-6000 • . . • . • • •• S01100 
§A E G Corponation, Somerville, NJ 08876-1269 ......................... 908-231-8491 
tDisplays, Inc., Lewistown, PA 17044 .................................... 717-242-2641 
tEEV Inc., Elmsford, NY 10523 ........................................... 914-592-6050 
t Electronics Research Associates Inc., Winsted, CT 06098 . .. . . .. ........ 203-379-2731 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM1991 
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Warning Systems, Lightning-4300 

Voice Recognition Equipment - See Recognition Equipment, Speech 
(Vol. D) 

Voltage Selector - See Adaptors, US to European Power (Vol. C) 

Voltage Sources-4000 - See Vol. D 

Voltmeter, Electrostatic-2900 - See Vol. D 

VXlbus Cards - See Instruments, Test & Measuring, VXlbus 
cOmpatible (Vol. D) 

VXlbus Enclosures-1400 - See Vol. C 

VXlbus Modular Test Systems-2900 - See Vol. D 

Wafer Fabrication, Semiconductor - See Semiconductor Wafer 
Fabrication (Vol. D) 

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

Warning Systems, lightning-4300 
tAvex Electronics, Bensalem, PA 19020 .................. 215-638-1515;800-345-1295 

U.S. Elco Inc., Santa Clara, CA 95054 .......... 1-800-888-ELCO 

Warning Systems (Mll)-2440 
t AEL Defense Corp., Lansdale, PA '19446 ....... .: .......... 215-822-2929 
t Digital Radio Corp., Redondo Beach, CA 90277 . ................. 213-316-4114 
§ Eaton Corp.lCutier-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 

WI53216 ...... ............. 414-449-7487 
t E-Systems, Greenville Div., Greenville, TX 75403-6056 ................. 903-455-3450 
t General Instrument, Govt. Systems, Hicksville, NY 11802-0709 ...... 516-933-3000 
t NAVAN Corporation, Media, PA 19063 .................................. 215-543-8066 
tSystems Research Laborotories, Arvin/Calspan, Dayton, OH 45440 513-426-6000 
tTeledyne Ryan Electronics, San Diego, CA 92123 .' 619-560-6400 

Washers, lock-2500 - See Vol. C 

Washers, Plain-2500 - See Vol. C 

Washers, Shoulder-2500 - See Vol. C 

Waveguide-Coax Adapters-3450 - See Vol. A 

Waveguides-3450 - See Vol. A 

Waveguides (Mll)-2440 
t Ark Elctrns. Corp., Southampton, PA 18966 215-322-6510 
t Dielectric Communications, General Signal, Raymond, ME 04071 ....... 207-655-4555; 

800-341-9678 
t International Telecommunications Components. Inc., Deer Park, NY 11729 

................ ................... 516-243-1444 
Lectronic Research Labs., Inc., Camden, NJ 08104 .' . . . . . .. 609-541-4200 
Lillon Electron Devices, San Carlos, CA 94070 415-591-8411 

t Mitec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 514-694-6666 
·t Pro Com Technology Inc., Farmingdale, NY 11735 ....... 516-293-4443;800-762-3785 

§tTelephonics Corporation/PRD Instruments, Huntington, NY 11743 
516-549-6415/6428 

Wave Soldering Equipment - See Soldering Equip, Printed Circuit 
(Vol. C) 

Wave Traps - See Filters, Antenna (Vol. A), Filters, Microwave (Vol. A), 
etc. 

Welding Equipment & Accessories (Excl. Equipment for 
Semiconductor Devices)-5400 - See Vol. C . 

Welding Machines, laser-4100 - See Vol: D 

White Noise Generator Modules - See Generators, White Noise (Vol. ), 
Diodes, Noise 

White Printers-4200 - See Vol. C 

Windows, Sapphire-2500 - See Vol. C 

Windows, Shielded - See Shields, RF (Vol. C) 

Wire & Cable Ties-2500 - See Vol. C 

Wire, Airframe-2440 
§t Brim ElectroniCS, Fair Lawn, NJ 07410, 201-796-2886 . .•.. .•.•.•..•...• C.1716 
§tJudd Wire Inc., Turners Falls, MA 01376,413-863-4357 .•. B.l020-1021, C·1764 

MWS Wire Industries, Westlake Village, CA 91362, 818-991-8553 ......• C.ln2 
Weico Wire & Cable, Inc., Edgewood, NY 11717, 516-254-2970 .•....... C.1833 

t Brand-Rex, BICC, Willimantic, CT 06226-1128 .. . .. 203-456-8000 
§t Cable USA, Inc., Naples, FL 33942-3560 813-643-6400 

Champlain Cable Corp., Huber & Suhner(USA)Corp., Colchester, VT 05446 
.. . .. . .... .. .. . .. .. .. . .. .. .. .. 802-655-2121 

§tConsolidated Electronic Wire & Cable, Franklin Park, IL 60131-1412 .... 708-455-8830 
§tCooper Industries/Belden Div., Richmond, IN 47375 317-983-5200;800-BELDEN-l 

§ Custom Cable Corp., Westbury, NY 11590 . . . . . . . . . . .. 518-334-3600 
§t Daburn Electronics & Cable Corp., Northvale, NJ 07647 .,............. 201-768-5400 
§t Dearborn Wire & Cab.le, Inc., Wheeling, IL 60090 . 708-459-1000; 800-323-0198 

t Electroweave, Inc., Worcester, MA 01604 . . . . . .. . . . . . . . .. 508-752-6932 
tGEmeral Wire Products. Inc., Worcester, MA 01604 617-752-8260 
tWL Gore & Assocs., Newark, DE 19714. ............. 302-738-4880 

PRODUCT INDEX & DIRECTORY 

tGSI Corp., Timonium, MD 21093 ........................................ 410-252-1768 
t Harbour Ind. (Canada) Ltd., Farnham, Quebec, CANADA J2N 2X3 .. . . . .. 514-293-5304 

Judd Wire Inc., San Marcos, CA 92069 .................................. 619-744-7720 
§tOlympic Wire & Cable, Fairfield, NJ 07006 .............................. 201-227-7996 
§t PhiladelRhia Insulated Wire Co. Inc., Moorestown, NJ 08057 ............. 800-257-6357; 

609-235-6700 
t Plastoid Corporation, Hamburg, NJ 07419 .............................. 201-827.-7141 

§t Specially Cable Corporation, Wallingford, CT 06492 ...................... 600-458-SPEC 
§t Standard Wire & Cable Co., Rancho Dominguez, CA 90220 .............. 213-609-1811 ; 

800-326-0006 
Storm Products Co .• Hinsdale, IL 60521 ................................. 708-323-9121 

§t Tensolile Company, Subsidiary of Carlisle Corp., Sl Augustine, FL 32092 

§t Thermax Wire Corp., Flushing, NY 11354-2897 ..... . 
t Unijed Wire & Cable Corp., Worcester, MA 01604 ............ . 
t Victor Wire & Cable Corp., Los Angeles, CA 90016 ........... . 

Wire, Antenna (All Types)-6000 - See Vol. C 

Wire, Bare, Copper-6000 - See Vol. C 

Wire, Bare, Nickel-6000 - See Vol. C 

Wire, Bare, Nickel-Chrome-6000 - See Vol. C 

Wire, Bonding-6000 - See Vol. C 

Wire, Braid (Excluding Shielding)-6000 - See Vol. C 

Wire, Braid (Shielding) - See Braid, Cable (Vol. C) 

Wire, Ceramic Insulated-6000 - See Vo/_ C 

Wire, Clad (All Types)-6000 - See Vol. C 

904-829-5600 
718-939-8300 
508-757-3872 
213-670:9933 

Wire Cutting & Stripping - See Services, Wire Cutting & Stripping 
(Vol. 0) 

Wire, Enamel Insulated - See Wire, Hookup (All Types) (Vol. C) 

Wire, Fiberglass Insulated - See Wire, Glass Insulated (Vol. C) 

Wire, Flame Retardant-6000 - See Vol. C 

Wire, Flat Strip-6000 - See Vol. C 

Wire, Glass Insulated-6000 - See Vol. C 

. Wire, Gold-2500 - See Vol. C 

Wire, Guy-GOOO - See VOI_ C 

Wire, Heater - See Cable, Heater (Vol. C) 

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

Wire, High Voltage (1000 Volts & Over)-6000 - See Vol. C 

Wire, Hookup (All Types)-6000 - See Vol. C 

Wire, Irradiated-6000 - See Vol. C 

Wire, lead-in & Ground-6000 - See Vol. C 

Wire, litz-5000 - See Vol. C 

Wire, Magnet-6000 - See Vol. C 

Wire Markers (All Types)-Also See Strips Marker & Fanning-6000 -
See Vol. C 

Wire, Multiconductor - See Cable, Multiconductor (Vol. C) 

Wire Nuts-2500 - See Vol. C 

Wire, Plastic Insulated - See Wire, Hookup (All Types) (Vol. C) 

Wire, Plated (All Types)-6000 - See Vol. C 

Wire, Radiation Resistant-6000 - See Vol. C 

Wire, Resistance-6000 - See Vol. C 

Wire, Semiconductor lead-6000 - See Vol. C 

Wire, Shielded-6000 - See Vol. C 

Wire Shielding-Also See Braid, Cable-4525 - See Vol. C 

Wire, Stainless Steel-6000 - See VO/_ C 

Wire, Strain Gauge-6000 - See Vol. C 

Wire Connectors-2100 - See Vol. C 

Wire Strippers, Automatic-4100 - See Vol. D 

Wire Strippers, Chemical - See Chemicals, Wire Stripping (Vol. C) 

Wire Strippers, Manual-5400 - See Vol. C 

§-Product sold through distributors t-Product meets MIL specs cf>-Rentals #-Value Added Reseller EEM 1991 
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MIL-W-5088 

National 
Underwriters 

American 500 
Copper Aluminum 

Electrical 
Laboratory 

Insurance c milsJA 

Size, Single- Wire- Single- Wire- Code Association 

AWG wire bundled wire bundled 
60°C 80°C 

30 .. . .. . .. . .. . .. . 0.2 0.4 ... 0.20 
28 .. . .. . .. . . .. .. . 0.4 0.6 ... 0.32 
26 ... .. . .. . .. . .. . 0.6 1.0 . .. 0.51 
24 .. . .. . .... .. . .. . 1.0 1.6 . .. 0.81 
22 9 5 .. . .. . .. . 1.6 2.5 ... 1.28 

20 11 7.5 ... .. . . .. 2.5 4.0 3 2.04 
18 16 10 ... . .. 6 4.0 6.0 5 3.24 
16 22 13 .. . ... 10 6.0 10.0 7 5.16 
14 32 17 ... . .. 20 10.0 16.0 15 8.22 
12 41 23 ... . .. 30 16.0 26.0 20 13.05 

10 55 33 .. . .. . 35 .. . ... 25 20.8 
8 73 46 58 36 50 .. . ... 35 33.0 
6 101 60 86 51 70 .. . ... 50 52.6 
4 135 80 108 64 90 .. . ... 70 83.4 
2 181 100 149 82 125 .. . " . 90 132.8 

I 211 125 177 105 150 .. . ... 100 167.5 
0 245 150 204 125 200 .. . ... 125 212.0 

00 283 175 237 146 225 .. . ... 150 266.0 
000 328 200 .. . ... 275 .. . . .. 175 336.0 

0000 380 225 .. . ... 325 .. . . .. 225 424.0 



Cai'~ Hole Pa~'lems 
(1) 12-0-9-8-1 @ No-Punches 

<1) i~-11-9-8--1 

~ 
12 

~ 
11-0-9-8-1 11 

12-11-0-9-8-1 12-11-0 

MINIGLOSSARY 
BASIC 
EBCDIC CODE 

G) 12-0 @ 0-1 

§ 11-0 

~ 
1-\-0-9--; 

11 0-8-2 15 12--J-1 

1 0 

Control Character Representations 
ACK Acknowledge EOT End of Transmission PF Punch Off 
BEL Beli ESC Escape PN Punch On 
BS Backspace ETB End of Transmission Blocl< RES Restore 
BYP Bypass ETX End of Text RS Reader Stop 
CAN Cancel FF Form Feed SI Shift In 
CC Cursar Control FS Field Separator 8M Set Mode 
CR Carriage Return HT Horizontal Tab SMM Start of Manual Message 
CU1 Customer Use 1 IFS Interchange File Separator SO Shift Out 
CU2 Gustomer Use 2 IGS Interchange Group Separator SOH Start of Heading 
CU3 Customer Use 3 IL Idle SOS Start of Significance 
DC1 Device Control 1 IRS Interchange Record Separator SP Space 
DC2 Device Control 2 JUS Interchange Unit Separator STX Start of Text 
DC4 Device Control 4 LC Lower Case SUB Substitute 
DEL Delete LF Line Feed SYN Synchronous Idle OLE Data Link Escape 
DS Digit Select NAK Negative Acknowledge TM Tape Mark 
EM End of Medium NL New Line UC Upper Case 
ENQ Enquiry NUL Null VI Vertical Tab 

Special GI'"51phu'c 
Character!> 
¢ Cent Sign 

Period, Decimal Poin' 
< Less-than Sign 
( left Parenthesis 
+ ?lus 3l9(1 
J l.ogical OR 
& Ampersand 
! Exclamation Pr;jnt 

t Dollar Sign 
Asterisk 

) Hight Parenthesis 
Semicolon 

--1 Logical NOT 
Minus Sign, Hyphf.m 
3i8.:;l1 

~) 
Comma 
Percent 
Underscore 

?' G reaiter"than Sign 
Questlon Mark 
Colon 

Ii Number Sign 

!8l At Sign 
Prime, Apostrophe 
Equal Sign 
Quotation Mark 



;.<,;;:~!, ('uC.S., 1r~Oi\!S 
EM:itatloIl: The input voltage and fre
quency. 

Transformation Ratio: The ratio of the 
output voltage, at maximum coupling, 
to the input voltage. 

Phase Shift: The lead or Jag of the out
put voltage ~wl.th respect ~G '~be in{}ut 
voltage. For most synchros and re
solvers, the phase shift can be approxi
mated by the angle whose tangent is 
the ratio of the primary winding's DC 
resistance to its reactive component. 

Irrq::lf:;d,n" '''J' ~pecjfied as R + rK~ '.vhere 
~\~. ~l' " ·::.',(-.l.l,Tt;..l (·()nf'lpnr~('rd:. anrt X 

" :',,,,, ((11' 2;,. for 
r.,I(,; i,l'l ,j,~i·:,. l'II.1 /. ,;"llidl is the im
l){-~dan('u of ~tH' jJr; tll~.~)·:T vvinding with 
the secondary ilPCi.t; (b) Z . .o, whkh is 
the impedance of the secondary wiud· 
ing' with the primary open; and (c) Z", 
which is the impedance of the second
ary with the primry shorted (essen
tially when driven by a low impedance) __ 

Nul! Vd:tll.ge: The voltage remaining 
when i,bc nnit is at electrical zero or in 
the Y',;nir,,!!m coupling position. 

AC~:U':nIC;: The error of the position of 
the roi;oc' with respect to the electrical 
angle. It is defined as the output voltage 
driven by the "speed" (pole pairs) of 
the unit, referenced to the starting point 
of the calibration (usually the electri·
cal zero position). Error is commonly 
expressed in minutes of arc (1/60 of a 
degree) or in seconds of arc. 

L!lJ;,.,1.s: For a transmitting unit, the im
pedance that the output voltage signal 
faces. This can be a receiver, a differen
tial with its load, a control trans
former, an AID converter, etc, 

Operation Temperature: The ambient 
temperature range over which the unit 
performs its primary function. 

FUNCTiONS 
Transmitter: A unit with a Y -con
nected stator that outputs a signal pro
portional to the position of its single
phase excited rotor. High power units, 
called "torque transmitters," are used 
to drive one or more receivers. Low 
power transmitters are used to drive 
control transformers. 

Ill:et.:eiver: A unit with a three-phase 
stator excited by the input, usually 
from a torque transmitter, and a sin
gle-phase rotor that follows the result .. 
ing stator field. Usually used to drive 
a position pointer. 

Cent:rol Transformer: A unit with a 
three-phase stator excited by the input 
from a transmitter and a single-phase 
rotor mechanically driven to the null 
position by an external motor or other 
device. 

Differential: A unit with a three-phase 
stl):tor and a three-phase rotor. It is 
usually connected between a transmit
ter, which excites its stator', and a i'e.-

eGiver or control transformer, It can 
be used to "dial in" correction factors 
for the synchro chain. 

Transol.velf: A unit with a three-phase 
stator and a two-phase rotor that can 
be used either as a control transmitter 
(with one rotor phase excited and the 
other shorted), or as a centrol trans
former with the signal obtained from 
one phase of the rotor-making sure 
the other phase is equally loaded to 
prevent u.nbalances. 

Differential Resolver: A unit with a 
two-phase stator and a three-phase 
rotor that is used as a transolver with 
the advantage that when connected as 
a control transformer, the signal does 
not travel through slip rings. 

Resolver: A unit with a two-phase 
rotor and a two-phase stator that is 
used to create or receive SIN-COS sig-
nals such as vector resolutions for 

" "";';';:'/./~' 
>:,,;' \\> 

, " , 

so.lving inertial platform, coo.rdinate 
transformatio.ns, unknowns of right 
triangles, e·;~c. Resolvers can also be 
used as transmitting, differential, o.r 
:receiving elements by proper choice of 
impeci2!nces. It is also possible to. use 
ifesolvers as phase shifters where, in 
OlOe mode, one rotor phase is excited 
and the two stator windings aTe feed-
Lng 8;~: a<~ ';:~f;'~'V;:, ~,£'k ~x.rid £il~ 

dicating a shift, referred to the 
input, that corresponds to. the rotor 
pesition. 
~---'---"-~==Slj 

! ~ ~ r;-'-- Cl 

I _ ./~~~I roooo~ ~~C3 
Ii' R3 J2 ! (00(\ II -----,3 

S4 I S2 
Cft C2 L __ ... ___ .... ' ___ ''' ___ '_' __ _ 

Compensll.uu! ResoIY£l': A unit with a 
"2 X 2" phase stator and a two-phase 
rotor used as a r€so!verwith the added 
benefit of feedback windings in parallel 
with the stator windings that increase 
the useful accuracy over a wide range 
of environmental operating conditions. 

iLineal' Transfm'mel1'; A unit with a 
single-phase seatoI' and single-phase 
rotor designed to provide a linear out
put voltage that is directly propor
tional to the rotor input angle. It oper
ates over 2', range of less than :t:90°, 
and is analogous to a potentiometer 
providing infinite resolution, but with
out contact between the elements. It 
can be used only with AC volt3.ges. 

Brushless SynclU"ll: Available in two 
types-hairspring and bobbin. Hair
spring synchros llse spiral wound con
ductor springs to pick off the rotor sig .. 
nal, and are generally limited to a 
:t:165° rotation. Most have mechanical 
stops to prevent damage due to over
rotation. Bobbin synchros pick off the 
rotor signal with rotary transformers 
inside the unit, allowing the rotor un
limited motion. 

Pancake Unit: A name derived from 
the physical dimensions of the unit, 
which has a diameter that exceeds 
axial length. Sizes range from under 
1" to 20" or more. The unit is fre
quently used as a gimbal pickoff ele
ment and is designed to fit a particular 
application envelope. It can be supplied 
as a rotor and stator only. 



'WIRE GAUGES-· 
DIAMETER, 
AREA AND 
COPPER 'WEIGHT 

~- -1 -~-D;.m ... ;-;'--!-- -- - ~rea at~OO(;~~-~OFI----- 1-- --~w.;g;;, .,;0;;, ""',:---------l 
I :loce (68°FI I bare copper wile ! 

Size, I mils I mm --1-1 mils I c mil~-;;;:;-- Ibll,OOO ftl----U;;mile --1 kg/'con J 
AWG I ~ I ----J- ,I 

4/0 1--4(~O~0- I II 68--r--i6&2-00---~600 10'12 -640.5 I 3,38:L --+I-'-}-",-.J.-,!- 'I 

3/0 409.6 i 10.40 131.800 '167,800 85.01 :;OIB I 2,6[;1 1755.7 
2/0 364.8 I 9.266 I 104.500 133.100 6J43 402.8 I ;'. i.l"i ~;99.5 I 
I/O 324.9 I Fl.252 I' 82,891 105.600 53.49 319.5 [1/,87 477.6 

c. ~ - :i r= -", ! I 281.3 I 7 . ....48 ,Bel.7ell, :s3.690 4241 25.3.3, 1,J3EJ 337.C I 
2 257.6 i 6543 52./10 66.360 33.62 200.9 J .061 298.9 
3 229.4 II 5.827 4! .330 S2,620 2('.67 159.3 84'j 1 237,1 

4 204.3 5.189 32,780 41.740 21.15 126.3 667.! ] 88.0 'I':, 
5 181.9 4.620 Z;,'1'70 33.090 16.77 100.2 522;5 : 49.0 

6 I b;~.LI <.r. r::. ..'...L/) I;'J .... \.. _.',. P. ; ~;.~ .. >,-~ /'~I . .!/i !'. "!):1 1 'i P -,J 

7 
B 

10 

I I 
12 
13 
14 
15 

16 
17 
18 
19 
20 

2J 
22 
23 
24 
25 

26 
27 

144.3 
1285 

101.9 

90.7 
80 
72.0 
64.1 
57.1 

50.B 
45.3 
40.3 
35.9 
3.2.0 

28.5 
25.3 
22.6 
20.1 
17.9 

15.9 
14.2 

28 12.6 
29 11.3 
30 10.0 

31 8.9 
32 8.0 
33 7. J 

34 6.3 
35 5.6 

3.665 
3.2(:'!· 
? 90[; 
2.5BB 

2.304 
2.05 
1.83 
1.63 

145 

1.29 
1.150 
1.02 
0.912 
0.813 

0.724 
0.643 
0.574 
0.51 'j 

0.45S 

0.404 
0.36 I 
0320 
0.287 
0.254 

0.226 
0.203 
0.180 
Ci. I 60 
0.142 

36 50 0.127 
37 4.50 0.114 
38 4,0 0.102 
39 3.5 0.0889 
40 3.1 0.0787 

41 2.8 O.Olll 
42 2.5 0.0635 
43 2.2 0.0559 
44 2,0 0.0508 
45 1.8 0.0457 

46 1.6 0.0406 
47 1.4 0.03')6 
48 1.2 0.030') 
49 I. I 0,0279 

j 6,3S,l] 
12,9"70 

8,155 

6.460 
5.130 
4c070 
3,230 
2.560 

:;'1)30 
1,610 
1.280 
1 .• 010 
gO~.O 

503.0 
401.0 
3! ?J) 

JS').O 
i58.0 
125 
100.0 
78.50 

62.20 
50.30 
3960 
31.20 
24,.60 

19,60 
:5.90 
12,60 
9.62 
7.55 

6.16 
4.91 
3.80 
3.14 
2.54-

2.01 
1.54 
1.i3 
0.950 

2U.82U 
16.510 
1:\090 
10,380 

13,230 
6.53G 
~)j80 

4.1!0 
3,260 

.2,'080 
2.050 
1.620 
1.290 
1.020 

812.0 
640.0 
511.0 
f,.~OL: .0 
320.0 

2:33.0 
202.0 
159.0 
128.0 
100.0 

79.2 
64.0 
50.40 
39.7 
31.4 

25.00 
20.20 
16.0 
12.2 
9.61 

7.84 
6.25 
4.8'1 
4.00 
3.24 

2.56 
1.96 
1.44 
1.21 

'--____ 5_0_--'--__ 1_.0_-L __ O._O_25_·4_.L... __ .~:~~_L ___ . __ ~:OO 

l05S 
8.~:.:~, 7 
h.(:.] j 

5..261 

'{.J? 

3.3 fO 
2.6.3 
1.08 
1.650 

1.040 
0.823 
0.653 
0.5!9 

0.412 
032,ri· 

0.259 

o. ';2t1 
0.102 
0.0304-
0.0647 
0.0507 

0.0401 
0.0324 
0.0255 
0.0201 
0.0159 

0,0127 
0.0103 
0,00811 
0.0062l 
0,00487 

0.00397 
0.00317 
0.00245 
0.00203 
0,00164 

0.00130 
0.000993 
0,000730 
0,000613 
0.000507 

63.03 
49.9fi 
:;'=?,b:) 

31.43 

24.90 
19.8 
15.7 
12.4 

9.87 

7,81 
6.21 
4.92 
3,90 
3.10 

2.~·~J 

1.94 
155 
1.22 
c: C;7C 

0.765 
G.61O 
0.481 
0.387 
0.303 

0.240 
0.194 
0,) 53 
0,l20 
0.0940 

0.0757 
0.0613 
0.0484 
0.0371 
0,0291 

0,0237 
0.0189 
0.0147 
0.0121 
0.00981 

'0.00775 
0'()0593 
0.00436 
0.00366 
0.00303 _---"-____ .....L.. 

33Z,tJ 
}63 ~7 

j6~:.U 

131 
104 
82,9 
65.7 
57.l 

32.8 
26.0 
20.6 
16.4 

13.0 
lD.} 
8.16 
6.46 
5. i~' 

404 
3.22 
2.S~ 

2.04 
1.60 

1.27 
1.02 
0.806 
0.1034 
0.501 

0.400 
0324 
0.256 
0.196 
0.154 

0.125 
0.0999 
007'14 
0.0639 
0.0519 

0.0409 
0.Q313 
0,0230 
0.OJ93 
0.0160 

9.3.80 
?(·~·.JB 

S~~Y}5 

46.F! 

37.1 
29.4 
23A 
18.5 
14.7 

11.6 
9.24 
7.32 
5.81 
4.61 

3.66 
2.88 
2.30 
1.82 

1.14 
0.908 
0.715 
0.575 
0.450 

0.357 
0.288 
0.227 
0.179 
O.HI 

0.113 
0.0912 
0.OT21 
0.0552 
0.0433 

0.0353 
0,0282 
0.0218 
0.0180 
0.0146 

0.0115 
0,00883 
0.00649 
0.00545 
0.00450 

----' 



Anode: One of two plates or conductors. In 
polarized capacitors, the anode should be 
connected to the positive conductor in the 
circuit. 

Capacitive Reactance: The opposition (in 
ohms) of capacitance to the flow of alternating 
current, equal to the reciprocal of the product 
of the angular frequency (21t times frequency 

·I'n Hertz) of the currenttimes the cap~citance 
in farads. 

Cathode: One of two plates or conductors. 
In electrostatic capacitors the cathode is 
metallic. In electrolytic capacitors the cath
ode is a liquid, gel or other conductive mate
rial which is in intimate contact with a metal
lic cathodic connection. 

Dielectric Constant: The ratio of the capac
itance of a capacitor with some material other 
than air between the capacitor plates to the 
capacitance of the same capacitor with air 
between the plates. For example, the dielec
tric constants of air, Teflon®, polystyrene 
and ruby mica are I, 2.1, 2.6 and 5.4, 
respectively. 

Electrolytic: A capacitor with one metallic 
conductor (generally the anode) and with a 
liquid or semiconductor cathode. Nonpolar
ized electrolytic capacitors generally have 
two equal anodes as well as the liquid cath
ode. These anodes operate alternately as anode 
and cathodic connection as alternating CUf

rent is applied. 

Electrostatic: One of two general classes of 
capacitors in which two or more discrete 
metallic conductors are present and sepa
rated by an insulating dielectric material. 
Examples include: mica, ceramic, film, and 
paper types. 

Farad: The basic unit of measure in capaci
tors. A capacitor charged to one volt with a 
charge of one coulomb (one ampere flowing 
for one second) has a capacitance of one 
farad. Capacitors are generally rated at pOr
tions of a farad (microfarads or picofarads). 

1 farad (F) = 1,000,000 microfarads (J.lF) 1 
microfarad (J.lF) = 1,000,000 picofarads (pF) 

Impedance: All capacitors exhibit impedance. It 
is a function of capacitor type and internal con
struction. This can be particularly important in 
certain applications such as filters for switching 
power supplies. Capacitors used in these applica
tions often have special multiple tab construction 
to shorten current paths and to reduce internal 
resistance. 

Leakage Current: Expressed as dcl for elec
trolytic capacitors, a measure of the intrinsic losses 
in a charged capacitor. Generally speaking, the 
lower the dcl, the higher quality the capacitor. 

Power Factor: A measure of the overall effi
ciency of a capacitor. Power factor ratings take all 
internal losses into consideration in a complex 
formula. This parameter of certain capacitors is 
often very important in AC applications such as 
motor-start and/or motor-run capacitors 

Rated Voltage: The rated working voltage of a 
capacitor. Generally expressed in DC Volts 
(Vdcw). This is the voltage at which a capacitor 
may be safely operated at 2YC continuously 
within its overall parameters. 

Ripple Current: The total amount of alternating 
and direct current that may be applied to an 

electrolytic capacitor under stated condi
tions. In general, the higher the ripple cur
rent applied, the shorter the operating life 
of the capacitor will be. Application of 
significantly higher than rated ripple cur
rents can shorten the capacitor life dramati
cally and may even cause catastrophic fail
ure (explosion). 

Surge Voltage: The momentary surge volt
age which may be applied for a stated length 
of time without doing permanent damage to 
the unit. 

Temperature: Capacitors are generally rated 
at 25°C at sea level under specific humidity 
conditions. Operating temperature ranges are 
also given, along with derating (reliability) 
curves for operation at temperatures other 
than 2YC. 

Temperature Coefficient: Expressed as TC 
in ppm (parts per million) or in percent (%) 
from the norm of 25T. This is seldom a 
straight line and may vary widely for certain 
types. Most capacitors have positive TC in 
that the capacitance increases as temperature 
increases. Some types, however, have nega
tive TC in that the capacitance decreases as 
temperature increases. 

Ceramic Capacitor Codes 
(Capacitance Given In pF) 

Tolerance 
Class I Temperature Signi-

Multi- lOpFor Over Coefficient ficant Multi-
Color Digit plier less lOpF Class 2 ppmoC Figure plier 
Black 0 I ±2.OpF ±20% ±20% 0 0.0 -I 

Brown 1 10 ±O.lpF ±l% -33 -10 

Red 2 100 ±2% -75 1.0 -100 

Orange 3 1000 ±3% -150 1.5 -1000 

Yellow 4 10000 +100%-0% -220 2.0 -10000 

Green 5 ±O.5pF ±5% ±5% -330 3.3 +1 

Blue 6 --470 4.7 +10 

Violet 7 -750 7.5 +100 

Gray 8 0.01 ±O.25pF +80%-20% +150to-1500 +1000 

White 9 0.1 ±1.OpF ±10% ±10% +100 to -750 +10000 

Silver 

Gold 



ETX 
EO! 
ENO 
AC:C 
BEL 
i3S 
HT 
,-,-
VT 
FF 
Gp. 
SO 
5! 

f,LUl1 

CSt8.n 01 t-18C1i1inO {CC~ 
~~l.::ri. of l"8;;:: (CC~ 
End of Tflxt (CG! 
E:nd of Transmi!:,t";ion {r..;C) 
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Closing Bracket 
Ctfcumflex 
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Underline 
G rave Accent 
Opening Brace 
Vertical Line (This graphic is 
styllzed to distinguish it ili"Om 
Logical OR) 
Closing Brace 
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I. Capacitance (farads) 

English: C = .224 K A 
tn 

Metric: C = .0884KA 
tn 

II. Energy stored in capacitors (Joules, watt-sec) 

E= %CV2 

.III. Linear charge of a capacitor (Amperes) 

1= CdV 
dt 

IV. Total Impedance of a capacitor (ohms) 

Z = VRs2 + (Xc - XL)2 

Where Rs = ESR 

V. Capacitive Reactance (ohms) 
1 

X~ =.2 7ffC 

VI. Inductive Reactance (ohms) 
X,. = 27ffL 

VII. Phase Angles: 
Ideal Capacitors: Current leads voltage 90° 
Ideal Inductors: Current lags voltage 90° 
Ideal Resistors: Current in phase with voltage 

VIII. Dissipation Factor 

DF = tanS (loss angle) = ESR X, 
(2.". fC) (ESR) 

IX. Power Factor 
PF = Sine S (loss angle) = Cos </> (phase angle) 

. PF = DF(when less than 10%) 

X. Quality Factor (dimensionless) 

Q = Cotan Il (loss angle) = _1_ 
DF 

Metric prefixes: Symbols: 
Pico X 10-12 K Dielectric Constant 

XI. Equivalent Series Resistance (ohm.;) 

ESR = (DF) (Xc) = (DF) (72 1r fC) 

XII. Power Loss (watts) 

Power loss = (2.". fCV2) (DF) 

XIII. KV A (Kilowatts) 
KVA = 2.".fCV2 x10-3 

XIV. Temperature Characteristic (ppmrC) 

TC = Ct - C2fi x 106 
C25 (T t - 25) 

XV. Cap Drift (%) 

C.D .. = C1 ~ C2 X 100 

XVI. Reliability of Ceramic Capacitors 

~ = (~Jx 
L t Vo 

XVII. Capacitors in Series (current the same) 
1 1 1 1 

Any number: --=-+----+-
CT Cl C2 C" 

Two: CT = Cl C2 
Cl + C2 

XVIII. Capacitors.in Parallel (voltage the same) 

CT = C1 + C2 --- + C" 

XIX. Aging Rate 

A.R. = % ~ C / decade of time 

XX. Decibels 

~ 

db = 20 log ~ 
V2 

Phase angle 
Nano X 10-9 A Area of electrode overlap x+y Exponent effect of 

Micro X 10-6 tD Dielectric thickness voltage and temperature 

Milli X 10-3 V Voltage (volts) lu Operating life (hours) 

Deci X 10-1 t time (hours) ~ Test life (hours) 
Deca X 10 Rs Series Resistance (ohms) VI Test voltage (volts) 
Kilo X 103 f frequency (Hertz) Vo Operating voltage (volts) 
Mega X 106 L Inductance (henries) TI Test temperature CC) 
Giga X 109 /) Loss angle To Operating temperature CC) 
Tera X 1012 



Acceptance Angle 
The maximum angle within which light 
will be accepted by an element such as a 
detector or waveguide. In the lattr,f, it is 
quantified as half the vertex angle of the 
cone within which optical power may be 
coupled into bound modes of a fiber. 

Aligned Bundle 
An assembly of fibers in. which the coor
dinates of each fiber are the same at the 
two ends ofthe bundle, also caJled C ohe r
en! Bundle. 

Bend Radillls 
The radius of curvature that an optical 
fiber can bend without breaking. 

Bundle 
Multiple optical fibers in a single housing 
used to transmit light or images. 

Cladding 
The low refractive index material that 
surrounds the core of the fi~r to contain 
core light while protecting against sur
face contaminant scattering. In all-glass 
fibers, the cladding is glass. 

CLADDING N2 

MINIGLOSSARY 
FIBER OPTICS 

Effective Numerical Aperture 
The real numerical aperture of a fiber 
when the computed N A is not valid due to 
a change in the glass indices during the 
drawing and fusion process. 

Fiber Bundle 
A rigid, or flexible, concentrated assem
bly of glass or plastic fibers used to trans
mit optical images or light. 

Fiber Optic Light Guide 
A bundle of optical fibers arranged ran
domlyfor the purpose of transmitting en
ergy, not images. 

Fiber Optic Probe 
A flexible optical probe having a bundle 
of glass fiber arranged to transmit an 
image 

Gap Loss 
The optical power loss caused by space 
between axially aligned fibers. 

Image Transducer 
Any arrangement of a bundle of optical 
fibers that alters the shape of the image. 

For example, by a systematic regulation 
of the spacing of the fihers from the en
trance end to the exit end, a distortion of 
the image can occur that may be used to 
neutralize or compensate for the distor
tion introduced by the lens, prism ormirror 
components in an optical system. 

Large-Core Fiber 
Optical fiber with a large core, often a 
step-index fiber. "Large" is sometimes 
defined as greater than 85 11m. 

Multifibers 
An array of optically distinct fibers that 
arc fused into one strand. They .are used 10 

keep the resolution efficiency of the 
smaller single fibers and eliminate diffi
culty in handling. Their specific usage is 
determined by their tlexibility or rigidity. 

Packing Fraction 
The ratio of the active core arca of the 
fiber bundle to the total area at its light 
emitting or receiving end. 

Plastic Fiber 
Fiber in which both the core and cladding 
are made of plastic. 

(a) Light propagation in a step index fiber. (b) Path of light rays in a graded index fiber. 



Connector terminology is often quite 
confusing. This confusion starts with 
the very names of connectors. The 
name of a connector may derive from 
its shape, application; type of conduc
tor or even method of termination. 

Shape-Circular, cylindrical, and 
rectangular. 

Electrical application-High voltage, 
RF, microwave, input/ output, etc. 

Mechanical application-Printed cir
cuit, rack & panel, cable, etc. 

Conductor type-Coaxial, fiat cable, 
ribbon cable, flex circuit, etc. 

Termination method-Wirewrap, 
soldercup, solderless, etc. 

Hardware such as clamps, hoods, and 
adapters are frequently used to convert 
cable connectors to rack and panel 
types. This adds to the name confusion. 
A very common telephone connector, 
for example (the "C" type) got its 
name from the model number of the 
original maker. 

Contact: The part(s) of the connector 
that actually provides circuit continu
ity between its two sections-the parts 
which are normally mated. The back 
end of the connector should properly 
be called the terminaUon. This is the 
point where the wires or PC board is 
attached to the ~onnector. 

Contact alignments: Often called con
tact float. Describes the amount of al
lowable contact movement within the 
connector body. Permits self-alignment. 

Male VB. female: In the U.S. this de
scribes the contact construction. In 
Europe this term is more often used 
to describe the outer shell mating ac
tion which may be the reverse of the 
contacts. 

Closed entry: A female contact which 
prevents entry of a male contact larger 
than a specific size. 

Open entry: A female contact designed 
for a specific size of male contact but 
which will allow entry of larger male 
contacts by spring action. 

Hermaphrodite: Contacts or connector 
bodies which are the same configura
tion. Male/female designations do not 
apply. Bodies usually have some 
mechanical means for maintaining 
polarity. 

Hermetic seal: Glass-to-metal sea13 at 
terminations. Often used improperly to 
describe vacuum-tight seals. 

Waterproof seal: Mayor may not be 
truly waterproof. May prevent easy 
entrance of casual water by means of a 
rubber or other boot. 

Printed circuit connector: Connectors 
which are used in conjunction with 
printed circuit boards. There are two 
distinctly different styles. 

Edgeboard. May be called edge or 
card. The printed circuit (PC) board 
edge enters the connector. 

Two-piece: One part of the connect
ing pair is physically attached to the 
PC board itself. The other part is at
tached to something else such as a 
cable or a motherboard. 

Readout: Describes the arrangement 
at the terminating edge of a PC board. 

May be single or double. A double read
out PC board has termination strips on 
each side not usually interconnected. 

Ribbon connectors: A type of connector 
which allows flat "ribbon" cable to be 
attached to a round or rectangular con
nector but also used interchangeably 
for flat connectors to flat cable. 

Ribbon contact connector: Describes 
the contacts in a rectangular connector 
which have a self-wiping mating ac
tion. Not the same as ribbon connector. 

Solderless terminal: Any style of ter
mination which does not require solder 
for a permanent connection. See crimp 
and insulation displacement. 

Crimp termination: A stripped wire is 
inserted into a barrel or trough which 
is then crimped to the conductor with a 
suitable tool. 

Insulation displacement: Unstripped 
insulated wire is fitted into a channel 
containing metal teeth which are 
forced through the insulation to make 
contact with the conductor. 

Service rating: The maximum rated 
voltage and/ or current which may be 
applied continuously. May be called 
working voltage. Can be confused with 
the term used to describe how many 
times a connector may be mated and 
separated. 

Withstanding voltage: Also called test 
voltage. The voltage a connector must 
withstand for one minute without 
breakdown. Applied between connec
tors and between connectors and shell 
and any grounding devices of the con
nector. 



91 
92 Manufacturers 
and Sales 

Offices Directory 
Each manufacturer is listed alphabetically with complete address and 
telephone number of main offices. The names of those with data pages 
in this edition of EEM are shown in boldface 

Many manufacturers also show FAX, TWX and Telex numbers, 
FSC (Federal Supply Code), other pertinent company data, their sales 
and/ or local distributor offices and phones. The page numbers of their 
data pages in this edition are shown in all volumes. 

-& AP¥.. CORPORATION 

FAX: 508-373-8881 
AAK CORP, 747 River Sl, Haverhil~ MA 01832, Tel: 508-

373>-3769,800-886-2225, TB.EX: 0426 31011-1; FSC No.: 
04 26 3109-1; EmpL: 20; SIs. MgT: Marie Credit 
. .. .. .. . . . .. ... ... .. .. . . . .•. . . . .. . . .• . . . . .• 001507-1510 

Local Sales Offices & Reps 
CA Los Angeles. Power Parlners ...•..... 213-215-0800 
IN Indianapolis, Loren Green Assocs. .... 317-293-9627 
MN Minneapolis, Hei-Ute Sis. ............. 612-661-6051 
OH Cleveland, Toby Co. ................... 216-371-5335 
PA Cheltenham, Stein Instr. Corp. .....•.• 215-379-1990 

AALPHA PRECISION, Pacific Resistor Co., 18300 
Oxnard St, Tarzana, CA 91356, Tel: 818-345-7611, FAX: 
818-345-1507; FSC No.: 06416; SIs. MgT: Douglas 
Trewhitt ...........•.•...............•.........• A.1837 

Local Sales Offices & Reps 
CA San Jose, Comtech Mktg. .. . . . . • . . • . .. 408-294-5448 

Local Disttibutors 
CA San Jose, Comtech Mktg. .. . . . . . . . . . . . 408-294-5448 

A & 0 ELEC. INSTRs.. 73-07 88th Sl, Glendale, NY 11385, 
Tel: 718-275-8516, FAX: 718-275-8516; FSC No.: 01914; 
Empl.:7 

A & J MANUFACTURING CO, 14131 Franklin Ave, 
Tustin, CA 92680, Tel: 714-544-9570, FAX: 714-544-4215; 
FSC No.: 06060; Empl.: 70; SIs. MgT: Wayne L Seeley 

AAVID ENGINEERING, INC., One Kool Path, P.O. Box 
400, Laoonia, NH 03247-0400, rei: 603-528-3400, TWX: 
510-298-1127, FAX: 603-528-1478; FSC No.: 30161; 
EmpL: 450; SIs. MgT: Charles Nelson; DIst. MgT: David 
Mendel . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .. C·1604 

Local Sales Offices & Reps 
AL Huntsville, Cartwright & Bean, Inc. .•.. 
AZ Phoenix, Jarko Assocs. inc. .......... . 
CA Bres. Masco EIctms. ................. . 
CA Santa Clara, WestRep .. : ............ . 
CO Broomfield, SumrnitWest Mktg. .....••. 
FL Apopka, Cartwright & Bean. Inc. •...... 
FL Deerfield Bch, Cartwright & Bean, Inc. 

205-830-1540 
602-243-4387 
714-529-0666 
408-988-8833 
303-460-9800 
407-669-9100 

305-429-3400 

GA Norcross, Cartwright & Bean, Inc. ..... 404-368-0160 
IL Itasca, Beta Technlg. Sis., Inc. ......... 708-250-9566 
IN C8rme~ Kahsar Sis. Inc. ..•. .. .. . . .•. .. 317-844-9353 
IA Des Moines. S P S Assocs. ........... 515-225-0607 
KS Olatha, S P S Assocs. ................ 913-764-4460 
LA Covington. Cartwright & Bean, Inc. .... 504-892-1760 
MD Hunt Valley, MarI\Iron, Inc. ............ 301~2B-l111 

MD Rockville, MarI\Iron,lnc ...•............ 301-251-8990 
MA Millis, Selmark Assocs.. Inc. ........... 508-378-2914 
MI Ann Arbor, Kahsar Sis. Inc. .....•.....• 313-769-0131 
MN Brainerd, Mitchell Johnson. . . . . . . . . . . . 218-629-8160 
MS Jackson, Cartwright & Bean, Inc. .•.... 601-981-1170 
MO Earth City, S P S Assocs. ............. 314-291-0520 
NE Panama, S P S Assocs. .............•. 913-764-4460 
NJ Befkaley Hgts., Cembridg&-Allen & Assocs. 

. . . • . . . . . . . . • . . . . • . . . . . . . . . . • . . • . . . . . .. 908-464-0203 
NJ Medford, Jack McCoy, inc. ............ 609-953-0770 
NM Albuquerque, Ron-Tek,lnc. ......•.... 505-299-4124 
NY Endwal~ ReaganlCompar Binghamton 

..•.........•.....•..•... 607-754-2171,607-754-11946 
NY Fairport, Reagan/Compar Corp. ...... 716-271-2230 
NY New Hartford, Reagan/Compar Syracuse/Utica 

.....................•... 315-732-3775,315-735-9831 
NC Charlotte, Cartwright & Bean, Inc. ..... 704-538-0303 
NC Raleigh. Cartwright & Bean, Inc. . . . .. .. 919-878-4130 
OH Cincinnati, Kahsar Sis. Inc. ...•.....•.. 513-922-3133 
OH Columbus, Kahsar SIs. Inc. ..•........ 614-252-4009 
OH Mentor, KahSar Sis. Inc. . . . • . . . . . . . . • .. 218-946-7859 
OR Portland, S P S EICIms. •.....•.....•.. 503-297-6919 
PA Ex1on, Jack McCoy, Inc. ..•........•.. 215-363-0350 
TN Knoxville, Cartwright & Bean, Inc. ..... 615-693-7450 
TN Memphis, Cartwright & Bean, Inc. ..•.. 901-362-8345 
TX Austin. Mil-Rep Assocs.. Inc. .......... 512-346-6331 
TX Houston. Mil-Rep Assocs.. Inc. ........ 713-444-2557 
TX Richardson, Mil-Rep Assocs.. Inc. ..... 214-644-6731 
lIT Salt Lake City, Butterworth Mktg. . . . . .• 801-969-5566 
WA Snohomish, S P S Elctms. .•......•... 206-794-0154 
Wi Milwaukee, Beta Technlg. SIs., Inc. ...• 414-543-6609 
PR Guaynabo, ISLA Caribe EIeCIro Sis. ... 809-720-4430 
Can Mar1<ham, Onto Avotronics, Lid. ...•... 418-475-2024 
Can Ottawa, Onto AvoIronics, lid. .......... 613-233-5527 
Can Pointe Claire, Que., Avotronlcs, Ltd ... 51~97-2135 

Local D/sttibutors 
AL Huntsville, Century Fasteners Corp. ... 205-663-5344 
AL Huntsville, Hammond EICIms. Inc. .. . .. 205-830-4764 
AZ Phoenix, Aero-Space Southwest Inc. .. 602-562-2779 
AZ Tempe. AcacialOeanco .•............ 602-894-2874 
AZ Tempe, D C Elctms. Supp. ....•...•... 602-438-1234 
AR Fl Smilh, CartIon-Bates Co., Inc. ..•... 501-646-8201 
AR Little ROck. Carlton-Bates Co. Inc. .. . .. 501-562-9100 
AR PineBluff, CarRon-Bates Co. Inc....... 501-535-1355 
AR Springdale. CartIon-Bates Co. Inc. .•..• 501-756-5012 
CA Fountain Valley, Comps. Can. Inc. .• ... 714-979-0433 
CA Fullerton, Pyramid ElClms. •••.•.....•. 213-69H)561 

CA Garden Grove, Allied EIctms. •...•.... 714-554-0731 
CA Haywald. Allied EIctms. ,.............. 415-487-5250 
CA Irvine. AcacialOeanco ..•.....•...•... 71~60-0834 
CA MIn. View, Energy Sis. Inc. .•.•..•••••. 415-969-0800 
CA Rancho Co/dova, Acacia/Oeanco .... 918-838-1661 
CA San Diego, Acacia/Oeanco •....•••••. 819-585-4385 
CA San Diego, Sigma EIcIri1s. .,.......... 619-565-2000 
CA San Jose, Alfied EIctms. .............. 408-727-1690 
CA San Jose, Future EIctms. Inc. ......... 408-435-9100 
CA Santa Clara, Comps. Can. .•.. ••. •. ..•. 4OB-liBB-3751 
CA Santa Clara, D C Elctrns. Supp ..•..... 408-980-1199 
CA Santa Clara, Pyramid EICIms. •........ 408-727-9810 
CA Santa Monica. Master OislrS........... 213-452-1229 
CA Sunnyvale, Acacia/Oeanco ........... 408-745-7200 
CA Tustin, Added Value EIctm .........•• 714-259-6258 
CO Englewood, N E P EICIms. Inc. •.•..... 303-799-9898 
CO Lakewood. AcllCia/Oeanco ........... 303-232-2862 
CO Westminster, Future Elctrns. Inc. ...... 303-850-0123 
CT Danbury. Future EICIms.Inc. .•.•...... 203-743-9594 
CT Wallingford. Cronin EIctms., Inc. . . . • . . . 600-962-4449 
FL Clearwater, EIctm Precepts of FL ....• 813-530-9781 
FL CIearw..-, Future Elctms.lnc. ........ 813-441-4771 
FL Fl Lauderdale, Allied EICIms. ..•...•.. 305-48&0500 
FL Ft Lauderdale, Hanvnond EICIms. Inc. 

. • . . • • . • . . . . . . . . . • . . • . . . . . • • • • . • . • • • • • . 305-973-7103 
FL Lake Mery, Elctrn./Fasteners ..••.•.•• 407-321-4000 
FL Largo, Baliinds. •.......•..••..•.•.••. 813-541-4434 
FL Orlando, Hammond EIctms. Inc. • . • . . • • 407-649-6080 
FL Tampa. Century Fasteners Corp. . .. ... 813-886-5770 
GA Decatur, Allied EICIms. . . . . . . • . . • . • . . • . 404-377-3555 
GA Norcross, Atlanta Hardware Special . .. 404-449-3000 
GA Norcross, Future Elctms.lnc. .......•. 404-441-7675 
GA Norcross, Hammond ElClms. Inc. ....• 404-449-1998 
IL Chicago, N E P EIctms. Inc. •. • • . . . . . .. 708-625-8400 
IL Elgin, Allied Elctms. •.•••••..••.•.•.... 31~7-62oo 
IL Lisle, Comps. Inc. .••....••....••....•• 708-852-7707 
IL Rosemont, Advent ElClms. Inc. .. ••.. •. 708-297-6200 
IL Schaumbulg. Future EIctms. Inc. • . . . •• 312-882-1255 
IN Indianapolis, BeD IneIs. ......•.•.•...•. 317~02 
IN IndianaporlS, Bellinels.;Jtt Div .....•.... 317-299-5487 
IN Indianapolis, Mar EICIms.Inc. ......... 317~ 
IA Cedar Rapids, Advent EIctms. Inc. .... 319-383-0221 
MD Columbia. Future Elctms. Inc. ........• 301-995-1222 
MD Jessup, Treeko SIs. Inc. .. . . . . • . . • . . . • . 301-470-3300 
MD Marlow Hgts., Allied EICIms. .. . .. •• .. •. 301-423-0161 
MA Bolton. Future EICIms. Inc. ............ 508-368-2400 
MA Marlborough, Hardware Specialty Co. Inc. 

...•.••.••..............•...........•.. 718-481-6622 
MA Needham, Cronin EIctms.. Inc. .... :... 617-449-5000 
MA Woburn. Macbearing Co. .......... ;.. 617-933-2110 
MI Farmington Hills, Advent EIctms. Inc. .. 313-477-1650 
MN Bloomington, Bergquist Co. ........... 612-835-2322 
MN Minneapolis, Aero-Space CorT1luter Supp. 

• . • • . • . • • • . • . . . • . . • . . . . . • . . . . . • . . . . . • . • 612-884-4725 

EEM 1991. North American offiCes only. For worldwide reps & distributors, see Vol. W. 601 



AAVID 
MN St Paul, ChrIs EIcIma. ••• ;............ 612-«31-2647 
Me St CharIeII, Fihnigan EIcIma. . . •• . .• •• • 314-94&-6201 
Me St LouIs, RIo-Tronica ................. 314067&09816 
NH Salem, CronIn EIcIrn8, Inc. ............ S03-89&444O 
NJ Mt. Laurel, Future EIcIma. Inc. • •• . . • . •• 6011-7711-7800 
NJ SprIngIieId, Route EIcIma. .. .. .... .. .. • 201-379-7710 
NY BohemIa, Car-Lac EIcIma. ............ 51&0667-4200 
NY BuIIaIo, Summit Oistra. Inc............. 716-887-2800 
NY ElmhInt,' Century Fasteners Corp. •..• 718-44&05000 
NY HoIIavllIe, Tower Fasteners ........... 516-289-8800 
NY liverpool, Future EIclma.Ine. ......... 315-451-2371 
NY Mineola, AUIed EIcIms. .. '.. .... .. .. .. .. 516-246-2360 
NY Mt. Vernon, Q A R IndI. Elec. .......... 91+61l9-2224 
NY Roche8Ier, ~ne EIcIma. Inc. .•••... 716-546-5373 
NY Roche8Ier, Summit Elclma.lnc. ....... 716-334-8110 
NC CharIoIIe, Century Fasteners Corp. ..• 7040654-Il444 
NC GraensboIo, Golden EIcIma. ..•.. . . • . . 919-294-4653 
NC GraensboIo, Hammond Elctma.lnc. .•. 919-276-6391 
NC RaleIgh, Century EIcIm. ~ ....... 919-762-2116 
NC RaleIgh, Century Fasteners Corp. ..... 919-767-1800 
NC WlnatooSaIem, K1rtcman EIcIma....... 919-722-9131 
OH CincInnaII, ~ EIcIma. .......... 51~1400 
OH Twinaburg, ~ EIcIma. •••••••••• 216-425-6134 
OH Warren, REM EIctms. ................. 216-373-1300 
OK Tutaa, CarIton-8ates Co. Inc. .......... 916-25G-1626 
OR Beaverton, AcacialDeanco ........... 503-646-3377 
OR' Beaverton, camp. Resources ......... 503-641-8488 
OR Beaverton, Future EIcIma. Inc. ..•..... 503-62&-2977 
OR Beaverton, Murphy EIcIma. ........... 503-642-2001 
OR PortIInl, Dynn EIctms. ............... 5()3.285-0214 
PA cartsIe, Cumberland EIctms. ....••.•.. 717-243-6006 

, PA ErIe, REM EIcIms..................... 614-453-5626 
PA HarrIsburg, Cumberland EIcIma. ...... 717-232-5999 
PA Lancaster, Cumberland EIcIma. ....... 717-393-6304 
PA Lewistown, Cumberland EIcIma. ...... 717-249-9631 
PA NonisIDwn, Century EIcIrn. Camp. .... 215-631-1i400 
PA Phllacfelphla, P E I-GenesIs ••••••••••• ~727 
PA PhiIacIeIphIa, Shap EIcIms. ........ .. .. 215-969-3300 
PA Vork, Cumberland EIcIma. ............ 717-645-11791 
SC GraawlIIe, Hammond EIctms. Inc. .••. 1103-233-4121 
SC W. ColumbIa, Century Fasteners Corp. 

TN Memphis, CarIton-8atesCo. Inc. ...... 
TN Nashville, CarIton-8ates Co. Inc. ...•.. 
TX AustIn, WoIIoRi EIcIma., Inc. .......... . 
TX Ft WOI1h, AUIed EIcIma. .............. . 
TX Houalon, WoIIon:I EIcIrn8, Inc. •....•.. 
TX TIIXIIIkana, CarIton-8ates Co. Inc. ...•• 
UT Salt Lake CIty, Future EIcIma. Inc. ...•. 

VA. Richmond, Century Fasteners Corp. .. 
WA Bellevue, Future EIcIma. Inc. ........ .. 
WA Kent, Pyramid EIcIma. .............. .. 
WA Redmond, camp. Resources .•..•.... 
WA Redmond, Energy SIs. Inc. .......... .. 
WA Redmond, Murphy EIcIma. .......... .. 
WA Seattle, Allied EIcIms. ................ . 
WI New BerlIn, N E P EIcIm8. Inc. ...... .. 
Can Calgary, Alberta, Future EIcIma. Inc. ..• 
Can Oownvlew, Ont, Future EIcIma. Inc. ..• 
Can Edmonton, Allert&, Future EIctms. Inc. 

1103-791-1800 
901-365-3539 
615-244-3562 
512-339-1131 
617-336-5401 
713-1147-3563 
21 .... 7112-6923 
601-1172-11489 
604-262-6671 
206-881-8199 
206-872-5800 
800-547-8523 
206-883-2342 
206-881-1234 
206-547-2627 
41 .... 765-9100 
403-259-6408 
416-636-4771 

.. . .. .. .. .. • .. ... • .. .... .. .. .. .. .. .. .. • 403-436-2658 
Can ~ Ont, Rush EIcIma. •••••. 416-677-7260 
Can Nepean, Ont, Carsten Elctms. Ltd. •.. '. 613-726-9250 
Can Ottawa, Ont, Future EIctms. .......... 613-620-8313 
Can PoInte Claire, Que., Future EICtms. Inc. 

....................................... 514-694-7710 
Can Scarborough, Ont, Carsten EIctma. Ltd. 

.. .. . .. .. ...... .. . .. .. .. . .. .. .. .. .. .. .. 416-495-9999 
Can St Laurent, Que, Carsten EIcIms. ..... 514-334-6321 
Can Vanoou_, Be, Future Elclma.lnc. ... 604-294-1166 
Can VIctoria, Be, QueaJe EIcIma. Ltd. .....• 604-3118-6111 
Can WInnIpeg, ManItoba, Future EIctma. Inc. 

.. . .. . • . . . . • . . . .. • . . . . .. . . . • ... . . . . ... • 204-339-0554 

FAX: 908-52&-6866 
ABACUS CONTROLS INC., 69 ReadIngton Ad., 

SomervIlle, NJ 06876, Tel: 90lI-52&-6010; FSC No.: 54241; 
~: 45; SIs. AIgI': P. Milone ...... ;.... 002141-2151 

L.oceJ Sales 0ffIcee & Reps 
AL GurIy, Saber Assocs. .. ,.............. 800-327-0653 
CA Los Angeles, Power ParInenI ...••...• 800-466-5400 
CA San Diego, Power ParInenI .........•• I10O-468-54OO 
CA SuMyvaIe, N-S WeaIronIcs ...... ..... 406-745-1102 
CT New Landon, EIcIrn. SIs. 01 New England 

. • • • • . • . • . • • . .. . . • • • . .. • • • • . ... • • • . .. • • 203-443-2646 
FL Apopka, Saber Assocs. ............... IlOO-432-826II 
Fi.. Melbourne, Saber Assocs. ....•....... 800-432-8266 
FL PIanIaIion, Saber Assocs. •••••••••.••• 8OO-432-828B 
FL Tampa; Saber Assocs. ••..•.•.••••••.• ' 8OO-432-828B 

Manufacturers and Sales Offices Directory 
GA Dacula, Saber Assocs. •••••• •••••••••• 800-327-0B53 Acca TECHNOLOGIES, INC., 81125 FIandn Dr. San 
Me Landover,Sal-TronIca ................ 301.a41-2700 DIago,CA92121,Tel:619-554-1000. TB.EX:201-liIl2All 
MA W8I8ham, EIcIrn. SIs. 01 New England UR, FAX: 619-554-1019;~: 26; SIs. Mgr: Flay Schnarr 

NC Clayton, Saber Assocs. ............. .. 
TX Dallas, True TechnIg. ................ . 
VA ttampIon, Sal-TronIcs ................ . 
VA HeIdan, Sal-Tr0nic8 ................ .. 
WA BeIIewe, AI SmIth Co. .............. .. 
WA, V~, AI SmIth Co. ............ .. 

506-295-7634 
800-327-0B53 
214-691-7870 
301.a41-2700 
301.a41-2700 
206-746-6770 
206-692-8912 

ABALON PRECISION MFG;, 1040 Home Street, Bronx, 
JIff 10459, Tel: 21~589-56II2, 1-800-866-ABALON, FAX: 
212-569-0300; ErI1If.: 25; SIs. Mgr: Harold Miller 

ACCESSORIES FOR B.ECTRONICS, INC., 800 
Merrick FIcl, Baldwin, NY 11510-35113, Tel: 516-546-1751, 
FAX: 516-667-1922; FSC No.: 54355; EinpI.: 27; SIs. Mgr: 
BIll tWrIs 

ACCU DATA, INC., 1220 SplngCnlek Place, Springville, 
UT 64663-0963, Tel: 601-377-8156, ,FAX: 601-377-11156; 
EmpI.: 10; SIs. Mgr: ~ 0. Bradley; Diat.AIgI': Ralph 0. 

'Bradley 

ABB KENT-TAYLOR INC., ASea Brown Boven. p.o. ACCUDYNECORP. p.o. Box 1429, JaneaVIIIe, WI 53547, 
Box 110,95AmeaSt,Rochester, NY 14692, Tel: 716-235- Tel: 608-752-4053, FAX: 608-752'1l7O6; FSC No.: 18356; 
sooo. TEI..EX: 979412, FAX: 716-235-7131; EmpI.: 800; Einpl.:54O; SIs.Mgr:REMowrIs; Diat.Mgr:REMowria 
Diat. MgT: MIchaaI Spoonhowar 

ACCULEX CORPORATION. 440 Mytas StandIah Blvd, 
ABB METRAWATI, 2150 W. 6th Ave.UniI J, IIroOrnneId. TBunton. MA 02790, Tel: 5OIHI8O-3B6O, TB.EX: 5039119, 

CO 80020, Tel: 303-469-5231, 800-821-8327, TB.EX: FAX: 5OIHIIIO-0179; SIs. AIgI': Richard A Mullen 
4970B69, FAX: 303-469-4256; ErI1If.: 20; SIs. AIgI': Erik 
Pfanku 

ABB SEMICONDUCTOR, See IXYS Corporation 

abbott 
FAX: 213-836-1027 

ABBOTT ELECTRONICS, 2727 S.,La CIenega Blvd, Los 
Angeles, CA!IOO34. Tel: 213-202-8lI20, TELEX: 69-1396; 
FSC No.: 8130, 5999, 15755; EmpI.: 200; SIs. Mgr: Brooke 
Hartman ................................ 001523-1543 

I..ocBJ Sale8 0ffIcee & Reps 
NJ Ft Lee, Abbott EIcIma. ................ 2OH161004411 
TX RIchardson, Abbott EIcIma. ........... 214-437-0697 
UT BoootiM Anderson & Assocs. ........ 601-292-8691 
/12 ScottsdaIa, Aztech.CPS Assocs. ...... 602-991-8300 
Can Ottawa, SubIec Ltd. ................... 613-736-1470 

ABBOTT TECHNOLOGIES, INC, Trallllforna 
DIvIsion, 11203 VII1eIand Ave., Sun Valley, CA 91352, Tel: 
816-504-0644, 1-800-367-8200, 816-641-3630, TELEX: 
75-2972, FAX: 816-7118-0395,69-82112; FSC No.: 56910; 
EmpI.: 62; SIs. Mgr: Surash Soi1I ........ A·2134-2149; 

002162-2153 

I..ocBJ Sale8 0ftIce8 & Reps 
CA MIssion Viejo, Abbott Technlgs..lnc. .. 714-45>1-1361 
CA Sun Valley, Abbott Technlgs., Inc. •...• 816-504-0644 
NJ PalIsades PIc., Abbott Technlgs..lnc... 201-461-4005 

ABBOTT TECHNOLOGIES, INC. POWER 
SUPPUES DIVISION, 6203 Vineland Ave., Sun Valley, 
CA 91352, Tel: 81Il-504-0644, 1-8()().367-82O(),816-641-
3630, TELEX: 75-2972; FAX: 616-766-0395; EmpL: 112; SIs. 
AIgI': Suresh Son; ........... 001511-1521,2152-2153 

I..ocBJ Sales 0ftIce8 & Reps 
CA MIssion Viejo, Abbott Technlgs.,lnc:. .. 714-454-1361 
CA Sun Valley, Abbott Technlgs; Inc. ..... 816-504-0644 
NJ PaIsades PIc., Abbott Technlgs.,lnc. .. 201-461-4005 

ABBOTT TRANSISTOR LABS; POWer Supplies, See 
Abbott Electronics, Power SuppIi$S 

ABL ELECTRONICS SUPPLY, INC., 1736 Front St, 
Yorktown HgIs., NY 10596, Tel: 914-962-2253, FAX: 91 .... 
962-2296; ErI1If.:16; SIs. AIgI': George, WIesel 
..••.••.•••....•.•.•..•..•.. : •. : ..•• C·1155,1710-1713 

ACCULIN, INC. 214 'N, Main St, Suite 204, Na1Ick, MA 
01760, TeI:,506-65G-1012, FAX: 506-65G-1457; EmpL: 3; 
SIs. Mgr: Barry Hhon 

ACCUMET ENGINEERING, 518 Main St, Hudson, MA 
01749,TeI: 506-566-8311, FAX: 508-5112-4364; SIs. AIgI': 
C. T. Haering 

ACCUPROBE, INC., 1 Hanison Ave, Box 1044, Salem, MA 
01970, Tel: 506-745-7678, FAX: 506-745-7922; E~: 22; 
SIs. Mgr: ThomaIi H. MuIphy; Diat. AIgI': T. H. Murphy 

ACCURATE ELECTRONICS CORP. 169 S. Abbe FIcl, 
p.o. Box 1267, Elyria, OH 4403B, Tel: 216-366-6330, 1-
800-325-8979, FAX: 216-366-0522; FSC No.: 11375; 
EmpI.: 35; SIs. AIgI': J. F. Seybold 

L.oceJ Sales 0ffIcee & Reps 
FL Niceville, Adams SIs. Co. ............. 904-697-4956 
OH WorthiIlljlOn. PadgaII SIs. Co. ......... 614-885-5808 

ACCURIDE. 12311 Shoemaker, Santa Fe SprInge, CA 
90670, Tel: 213-903-0373, TWX: 91Cl-5116-1632,FAX:213-
903-0206; SIs. Mgr: JacIcie PInto 

ACCUSONICDlVISION, F~ OAE. Inc., Box 709, 
Falmouth,MA02541, Tel: 506-546-5600, TB.EX:6817369 
OREFAL UW, FAX: 506-540-3635; EmpI.: 125; SIs. Mgr:, 
Aoberta-le 

ACCUSONIC SYSTEMS CORP. A DSG Company, 
2101 Jericho Turnpike, New Hyde Park, NY 11040, Tel: 
516-326-330(), FAX: 516-326-8827; EmpI.: 116; SIs. AIgI': 
Michael O'AgosIino 

ACCUTECH, Adaptive lristrs. Corp., 15 BunazzoII Ave., 
Riv8I8Ide IndI. Park, Hudson, MA 01749, Tel: 50&068-
osoo, FAX: 506-568-11065; SIs. Mgr: CliII Lawis 

ACCUTECH BENCHMARK SERVICES, p.o. Box 252, 
Brick, NJ 06723, Tel: 1-8011-206-0026, FAX: 906-206-02lI0 
.. .. .• .. .. .. . .. .. .. .. .. .. .... .. .. .. .. .. .. .. 00102401026 

ACCUTRONlCS/CONNOA-WINFIELD, See Connor
Winfield 

acdc 
elecfrllllics 

A8LESTIK LABORATORIES, 20021 Susana FIcl, Rlw:ho 
Doiringuez, CA 90221, Tel: 213-764-4600, FAX: 213-764- ACDC B.ECTRONICS, DIY. OF ASTEC AMERICA, 
2545: FSC No.: 21109;~; 150; SIs. AIgI': J. Gausepohl See Astec America " . 

ABORN ELECTRONICS INC. 2106 0 BerIng Dr. San ACD-ELCOR PRODUCTS, p.o. Box 244. Bethel, CT 
Jose, CA 95131, Tel: 4Q&.43605444, FAX: 40&436-0969; 06601, Tel: 203-743-3510; EmpI.: 3 

. FSC No.: 8Z441; EmpI.: K. Bonin; SIs. Mgt: V. Lumba 

ABRAMS INSTRUMENT CORP. 2659' W. Jolly FIcl, 
, 0k8In0q, MI 48B64, Tel: 517-332-8405, FAX: 517-332-
6270; FSC No.: 00046; SIs. Mgr: Merlyn Gates 

ACC B.ECTRONICS COMPANY, Echlin Inc., 13OOW. 
Oak, kldependellce, KS 67301, Tel: 316-331-1000. FAX: 
316-331-1422; EmpL: 1000; SIs. Mgt: Leon Allen 

ACHESON coU.olDS, Div. of Acheson Industries, 
Inc., p.o. Box 611747, Port Huron, MI 46061-1747, Tel: 
313-964-55111, FAX: 313-8114-1446; Eq:II.: 200 

AC. INTERFACE INC. 22391 GlIberto, Rancho Santa 
Margartte, CA 92688, Tet 714-656-1656, FAX: 714-656-
1073; FSC No.: CAP 79; EmpI.: 23; SIs. Mgr: BiD RollI; 

. Diat. Mgt: AI KIIe 

ACCEl INDUSTRIAL HEAT SINK CORP. 3709 ACLINC.,I960EDevonAve.,ElkGrove,L60007,Tel:706-
Medford St, Los ~ CA 90063, Tel: 213-261-5156, 961-8212, 1-800-762-642(), FAX: 706-881-8212; ~: 
FAX: 213-261-5159; FSC No.: 25701; SIs. Mgt: Ron Ruby 12; SIs, Mgt: Ralph 0. ConsIdIne; Diat. Mgr: Tony Bank8 

602 North American offices only. For worldwide repS & distributors, see Vol. w. EEM 1991 



Manufacturers and Sales Offices Directory 

FAX: 716-968-3948 
ACME ELECTRIC CORPORATION, 20 Water Street, 

Cuba, NY 14727, Tel: 716-968-2400; SIs. Mgr: Dale 
Guilford; Dist. Mgt: Bill Bengle 
.............................. 1)01544-1547,2154-2155 

Local Sales Offices & Reps 
Al Huntsville, Cartwright & Been ......... 205-830-1540 
A2 Phoenix, O'Donnell Assocs. S.W. . . . . . . 602-944-9542 
CA San Jose. O'Donnell Assocs.. North . . . 406-432-1940 
00 UttIeton, Harthun Assocs. ... . . . . . . . . . . 303-795-5545 
Fl Apopka. Cartwright & Been ........... 407-422-4531 
Fl Deerfield Bch., Cartwright & Been . . . . . 305-429-3400 
GA Norcross, CartwrIght & Been .... :. . . . . 404-368-0160 
10 Boise, Jas. J. Backer Co. .............. 208-343-9631 
IL Des Plaines, Electron Mktg. •...•...... 312-298-2330 
IN Fl Wayne, Needler Sis. Co.. Inc .••.•••. 219-447-2123 
IN Indianapolis, Luebbe SIs. ............. 317-845-7369 
IN Indianapolis, Needler Sis. Co.. Inc. ..... 317-255-6056 
KS Shewnee MIssion, loweN Kangas & Assocs. 

....................................... 913-631-3515 
LA Covington. CartwrIght & Been 504-692-1760 
MO Gaithersburg. Naudain Assocs. ....... 301-258-5040 
MA Framingham. Merathon Sis. .......•... 508-875-3566 
MI Farmington Hills, Luebbe SIS. ......... 313-489-8828 
MS Jackson, Cartwright & Been 601-981-1170 
MN Minneapolis, Boerger & Assocs. ....... 612-56().3435 
MO Sl Louis, Lowell Kangas & Assocs. ... 314-821-4050 
NM Albuquerque, O'DonneN Assocs. S.W. 

NY Clark Mlns, KLM Gamer ....•......... 
CA Torrance, O'DonneN Assocs. S. W. • .. . 
NO Charlotte, Cartwright & Been ......... . 
NO Lumberton, Acme EIec. Corp. . ....... . 
NO Raleigh. Cartwright & Been .......... . 
OH Cincinnati, Luebbe Sis. ..•............ 
OH Cleveland, Luebbe Sis. ...••.........• 
OH Cleveland, Marlow Assocs. 
OH Columbus, Luebbe SIS. .............. . 
OH Dayton. Luebbe Sis. ....•..•..•....••. 
OH Dayton. Marlow Assocs. ............. . 
OR Beaverton, Jas. J. Backer Co. ........ . 
PA PIttsburgh, Luebbe SIs. ••.....•....... 
PA Pittsburgh, Marlow Assocs. .......... . 
TN Knoxville, Cartwright & Been ......... . 
TN Memphis, CartwrIght & Been ......... . 
UT Salt Lake City, Acme EIec. Corp. ..... . 
WA Seattle, Jas. J. Backer Co. ........... . 
WI Sullivan, Electron Mktg. ...•..•.....•.. 

/..oc8J DIstrIbutors 
Al Birmingham. American Elctms. Supp. 

Al 
Al 
Al 
Al 
Al 
Al 
Al 
Al 
Al 
A2 
A2 
A2 
A2 
AR 
AR 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
00 
00 
00 
00 
CT 
CT 
CT 
Fl 
Fl 
Fl 

·Fl 
Fl 

Birmingham. Forbes Distrbg. .......•.. 
Decatur, Forbes Oistbg. ............. .. 
Huntsville, AIRed Eictms. ............. . 
Huntsville, Forbes Oistbg. ........... .. 
Huntsville, Future Eictms. ........... .. 
Mobile, AIRed Elctms. ............... .. 
Mobile, Forbes Distbg. ............... . 
Mobile, Spectronics .................. . 
Montgomery, Forbes Oistrbg. .....•... 
Phoenix, AIRed Eictms. .............. . 
Phoenix, Future ..................... . 
Tempe, L Comp ..................... .. 
Tempe, P&A Entprs. ................. . 
Little Rock, Carlton Bates ............ . 
N. Uttle Rock, Allied Elclms. ........ .. 
ChaIswcwIh, Allied EIctms. .......... .. 
Chatsworth, Future Elclms. •........•. 
Fremont. Allied Elctms. .............. . 
Irvine, AIRed EIctms. ................. . 
Irvine, Future Eictms. ............... .. 
Irvine, ITT Mullicomp. ................ . 
Los Angeles. Bellinds. .............. .. 
Rockland, Allied EIctms. ............ .. 
S. San ;::rencisco, Allied Elclms. •...... 
San Diego, Allied EIctms. ........... .. 
San Diego, Future EIcIms. .......... .. 
San Jose, Capstone ................ .. 
San Jose. Future EIctms. .•.•••..•..•. 
San Jose, ITT Mullioomp. ........... .. 
San Jose. Rose EIctms. ............. . 
Sunnyvale, Targel EIctms. .......... .. 
TOITance, AiRed EIctms. .............. . 
Tustin, Capstone .................... . 
Yorba linde, Targel EIctms. ........ .. 
Denv«, Consolidated Parts ..•....••.. 
Englewood, Allied EIctms. .......... .. 
Englewood, NEP EIctms. ............ . 
Westminater, ITT Mullloomps. •.•.•••.. 
Bethel, Future Eictms. ............... . 
CheshIre, Allied Eictms. .............. . 
WBiIngIord, Sager .................. .. 
Altamonte Springs, Future EIctms. .•.. 
c-Iberry, Allied EIctms. .......... .. 
Clearwater, Future Eictms. .•.........• 
Fl L.auc:IerdaIe, Hammond EIctms. ...• 
Jacksonville, Allied EIctms. ••.••.•..•• 

505-8f!9.4522 
315-853-6126 
213-539-9864 
704-536-0303 
91!H38-9202 
919-876-4130 
513-530-0600 
216-333-0425 
216-831-8232 
614-431-()474 
513-294-0426 
513-274-9866 
503-827-11775 
412-364-0490 
412-343-5050 
61lH193-4750 
901-362-6345 
601-539-0227 
208-285-1300 
414-593-2981 

205-942-4656 
205-251-3941 
205-353-4762 
205-721-3500 
205-637-1579 
205-882-3190 
205-476-1875 
205-479-4535 
205-344-0450 
205-263-2063 
602-437-9080 
602-968-7140 
602-730-1633 
602-894-1519 
501-562-9100 
501-376-0233 
816-882-6981 
818-722-6240 
415-77Q.059O 
714-727-3010 
714-250-4141 
714-727-3001 
213-826-6778 
916-632-3014 
415-952-9599 
619-279-2550 
619-276-5020 
408-453-9804 
408-434-1122 
408-453-1404 
408-943-0255 
408-733-0384 
213-373-8828 
714-730-0349 
714-892-1630 
303-823-5313 
303-790-1664 
303-799-9898 
303-451-8740 
203-743-9594 
203-272-7730 
203-265-7741 
407-767-8414 
407-631-3331 
813-518-2770 
305-973-7103 
904-346-0741 

FL Jacksonville, Hammond/EMSOO ..... 904-358-4851 
Fl Largo, AIRed Elctms. .................. 813-541-4660 
Fl Orlando, EMSOO ..................... 407-849-6362 
Fl Orlando, Hammond EIctms. •.. . . . . • . .. 407-849-6060 
Fl Pompano Bch., Allied EIctms. ........• 305-976-3008 
FL Riviera Beh., K & M EIctrl .. ........ ... 407-842-41111 
GA Doraville, VoUex Batteries .........•.. 404-448-8021 
GA Norcross, Bellinds. ................... 404-882-0923 
GA Norcross, Future Eictms. ............. 404-441-7676 
GA Norcross, Hammond EIctms. . . . . • . . . . • 404-449-1996 
Il. Addison, LComp EIctms. .............. 312-628-1400 
IL I1asce, C8psIone .... .. .. . .. .. . .. .. .... 708-250-3000 
II. Libertyville, AiRed Elctms. ............. 708-916-0250 
IL Oak Forest, Allied Elctms. ..........•. 708-535-0038 
Il. Wood Dale, Allied Elctms. ..........•. 708-860-0007 
IN Carmel, Ahex EIctms. ................. 317-848-1323 
IN Fl Wayne, Bellinds. .................. 219-742-4346 
IN IndlanapoUs, Advent EIctms. .......... 317-872-4910 
IN Indianapolis, AIDed Elctms. ............ 317-875-0448 
IN Indlanapols, Bellinds. ................ 317-634-8202 
IN Indianapolis, Meunier EIctms. ......... 317-635-3511 
IN IndianapoUs, R S Elctms. ............. 513-793-2450 
10 Boise, Radar EIec. .................... 208-336-2227 
IA Cedar Rapids, Advent Elctms. ........ 319-363-0221 
IA W. Des Moines, Allied EIctms. ........ 515-223-8488 
KS Lenexs, Ailed Elctms. ................ 913-599-8227 
KS Overlend Patk, Olive EIctms........... 312-297-6200 
IL Schaumberg, Future EIctms. .......... 312-882-1255 
KY Florence, URI EIctms. ..... .. .. .. .. .... 606-371-4423 
KY Lexington, Redio EIc\m. ..............• 606-255-6881 
KY Louisville, AIRed Elctms. .......•...... 502-452-2293 
KY louisville, ~1esS EIctms. ........... 502-837-7674 
LA Baton Rouge, Menard Elctms. ...•.•.. 504-355-0323 
LA Metairie, Ailed Elctms. .....•.......•. , 504-885-1195 
LA New Orleans, Menard EIctms. .....•.. 504-734-8445 
LA New Orleans, Radio Parts ............ 504-581-5859 
MO Beltimore, Resco/Battlmore .......... 301-931-6200 
MA Billerica, Allied Eictms. ................ 508-667-7921 
MO Columbia, Allied Eictms. .............. 301-381-1560 
MD Columbia, Future Elctms. .....•.....•. 301-29Q.06OQ 
MO Columbie, Sager .. .. .. .. .. .. .. • .. .. .. . 301-995-6580 
MO Jessup, Treeko Elctms. ............... 301-47D-3300 
MO W. Friendship, Cerberus Sys. ......... 301-489-7198 
MA Hingham, Sager EIcIrI ................. 617-749-8700 
MA Norwood, Allied Eictms. .............. 617-255-0381 
MA Wilmington, Capstone ................ 508-657-5874 
MA Wilmington, North Star Elclms. ........ 508-657-5155 
MI Beltle Creek, Gt Lakee EIctms. ....... 616-963-8282 
MI Farmington Hills, Advent Elctms. ...... 313-477-1650 
MI Grand Haven. Fl1zpa1rick EIec. ........ 616-846-5591 
MI Grend Rapids, Allied EIctms. •... . • . • . . 616-949-8200 
MI Grend Rapids, Fi1zpatrick EIec. . . . . . • .. 800-968-9860 
MI Grand Rapids, R S EIctms. ........... 616-241-3463 
MI Holland, Fi1zpatrick EIec. . . . . . . . . . . . . .. 800-968-4625 
MI Lansing. Battery Exchange(Dynalite).. 517-894-0411 
MI Livonie, Allied EIctms. ................. 313-482-{)19O 
MI Uvonia, Future EIctms. ............... 313-261-5270 
MI Livonie, R S Elctms. .................. 313-525-1155 
MI Muskegon, FiIzpatrick EIec. .•......•.• 800-969-8621 
MI Traverse City, Fotzpatrick EIec. ........ 800-968-7262 
MN Eden Prairie, AIRed Elclms. ........... 612-829-7554 
MN Eden Prairie, Future EIctms. .......... 612-944-2200 
MN Mimeapons, Bergquist Co. ... " .. . . ... 612-635-2322 
MN Minneapolls,lSI-lnslrmn. Svc. ......... 612-544-9916 
MS Jackson, Ellington EIec. ...... .. • .. . ... 601-355-0561 
MO Earth City, Allied EIctms. .............. 314-291-7031 
MO Kansas City, LComp EIctms. .......... 816-221-2400 
MO Maryland Hgts.. LComp Elctms. ....... 314-291-6200 
MO Maryland Hgts.. Olive EIctms. ......... 314-997-7709 
MO st Louis, ISL Corp....... ... .. .......... 314-535-5760 
MO Sl Louis, Future EIctms. .............. 314-469-6605 
MO Sl louis, Vansickle Elctms. ........... 314-621-5000 
NE Omeha, Allied EIctms. ................ 402-697-0038 
NH Nashua, Allied Elclms. ...•.........••. 603-883-3008 
NJ Edison, Ailed EIctms. ................. 906-572-9600 
NJ Fairlleld, Future Elctms. ......••••..... 201-227-4346 
NJ Green Brook, Apparatus Elec. •.•...... 201-752-6400 
NJ Lodi, TAO ............................ 201-779-8282 
NJ Mt Laurel, Capstone ........ , .. .. .. ... 609-727-7800 
NJ Oakland. Relay Specialties ...... .. .... 201-337-1000 
NJ Parsippany, AiRed EIctms. ... . • . .. •. ..• 201-428-3350 
NM Albuquerque, International Eictms. .... 505-291-9951 
NJ Mt Laurel, Future Elctms. •.........•.. 609-778-7800 
NY Buffalo, Summit Inds. ................. 716-887-2800 
NY Can Isltp, Circuli SIs. ................. 516-348-7670 
NY E Rochester, Rome EIctms. .......... 716-246-0160 
NY Fairport, Allied EIctms. ................ 716-425-3850 
NY Hauppauge, Future Eictms. ........... 516-234-4000 
NY Hauppeuge, Sager EIctrl.............. 516-348-1300 
NY Lagrangeville, Allied Eictms. .......... 91~1470 
NY Uverpoo~ Future EIctms. ............ , 315-451-2371 
NY MeMIIe, Capstone .................... 516-391-1300 
NY Mineole, Allied EIctms. ................ 516-248-2360 
NY Mt Vernon, OAR EIctms. ........ ...... 914-699-2224 
NY Mt Vernon, OAR Eictms. . ..•.. .. ..•... 914-699-2224 
NY Rochester, CAM/APe Eictms. ....•... 716-427-9999 
NY Rochester, Future EIctms. ............ 716-272-1120 
NY Rochester, SImeone .................. 716-328-3230 

ACMEE 
NY Rochester, Summit Inds. .............. 716-334-8110 
NY Rockville Centre, Group 516 Inc. ...... 516-678-7360 
NY Rome, Rome Elclms. ................. 315-337-5400 
NO Asheville, Southeastern EIcIms. .,.. .. . 704-253-1446 
NO ChartoIte, Future Eictms. ..•.....••... 704-529-5500 
NO CharIoIte, SouIheasIern Eictms. . . • . . . . 704-523-1122 
NO Fayetteville, Southeeslern EIctms. .... 919-483-0371 
NO G..-boro. HammondIEMSOO ..... 919-275-6391 
NO Greensboro, SouIheasIern EIctms. .... 919-273-8675 
NO Hickory, Southeestern EIctms. ...••.•. 704-322-9493 
NO Jacksonville, SoutheasIern Eictms. ... 919-353-4171 
NO Kingston. Southeestern Eictms. ....... 919-523-5113 
NO Lumberton, The ~ store...... 919-738-3755 
NO Raleigh, AIHed EIctms. ................ 919-878-5645 
NO Raleigh, Capstone .................... 919-954-0600 
NO ReIeigh, Sager EIctms. .. .. .. .. .. .. .. .. 919-850-9550 
NO RaleIgh, SoutheesIern EIctms. ........ 919-82&-2311 
NO Wilmington, SoutheesIern EIctms...... 919-791-7385 
OH Cincinnati, Allied EIctms. .............. 513-771-8990 
OH Cincinnati, Hughes-Peters, Inc. ........ 513-351-2000 
OH Cincinnati, URI EIctms................. 513-761-4030 
OH Cleveland, Acorn Inds. ................ 216-289-2531 
OH Cleveland, CAM/APe EIctms. ........ 216-461-4700 
OH Columbus, Foster Battery (DynaIi1e) .• 614-351-1500 
OH Dayton, Bellinds. ..................... 513-435-8660 
OH Dayton. Duellman EIec. ............... 513-461-6000 
OH Maumee, R S EIctms. .. .. .. .. .. .. .... • 419-893-0721 
OH Millbury, DynaIi1e Battery ............. 419-637-6837 
OH Solon, Allied EIctms. .................. 218-24B-4200 
OH Warren. REM EIctms. ................. 216-373-1300 
OH Wor1hington. Allied Elctms. ........... 614-765-1270 
OK Oklahoma City, Redlo, Inc. ............ 405-789-0741 
OK Tulsa, AIRed Elctms. .................. 918-664-0844 
OK Tulsa, Altair Co........................ 918-252-9123 
OK Tulsa, Recio, Inc. ..................... 918-597-9123 
OR Beaverton, Future Eictms. .•.•..••.•.. 503-845-9454 
OR Beaverton, Rose Eictms. •.. . . . . . . • . . • . 503-829-9288 
OR Portland, Reder EIec. ................. 503-232-3404 
PA Allentown, Yates Battery .............. 215-437-8700 
PA Bristol, Aim Eictms. ................... 215-785-3500 
PA Camp HiI~ AiRed EIctms .............. 717-975-3570 
PA Drexel HlI~ Kass Eictms. .............. 215-449-2300 
PA Erie, REM EIctms. .................... 814-453-5828 
PA Essington. Tri-Com ................... 215-521-3060 
PA Mars, Seger Eictms. .................. 412-772-2233 
PA N. Huntingdon. REM EIctms. .......... 412-864-7423 
PA PIttsburgh. Allied Eictms. ............. 412-367-4124 
PA PIttsburgh, CAM/RPC EIctms. ........ 412-782-3770 
PA Readng. Yates Battery ............... 215-67().2515 
SO Charleston, Cameron & Barkley • • . . • • • 603-554-9550 
SO Florence, Cameron & Barkley •••• . . . • • 803-884..()6Q() 

SO Greenville, AIRed EIctms. •• • • . • • • • •. . •• 603-266-8835 
TN Clarksville, R~ Hale & Matthews 

....................................... 615-847-2325 
TN Columbia, Randolph & Williams. • •. . • • 615-388-7566 
TN Memphis, Allied EIctms. .. .. .. .... .. .. • 901-367-2895 
TN Nashville, _Iph & Rice ........... 615-255-5601 
TN Tullahoma, _Iph & Vandergafl ... 615-455-4531 
TX AuatIn, Allied EIctms. ................. 512-389-3771 
TX Austin, Altair Co. ...................... 512-637-4970 
TX CaIToIllon, C8psIone ...... .. .. .. .. .. .. 214-360-9049 
TX Corpus Christi, Douglas EIctms. ...... 512-683-5103 
TX Dallas, Allied EIcIms. ................. 214-553-4370 
TX EI Paso, AiRed Eictms. ................ 915-779-8294 
TX Ft Wor1h, Ailed EIctms. Exp. .•• . . •. . • . 817-595-3500 
TX Houston, Altair Co. ........ .. .. .. .. .. .. 713-462-3029 
TX Houston, Future EIctms. .............. 713-556-8696 
TX Humble, Allied Eictms. ................ 713-448-6005 
TX Irving, AIRed EIctms. .................. 214-570-5196 
TX Richardson, Altair Co. ................. 214-231-5166 
TX Richardson, BeH Inds.................. 214-744-2510 
TX Richardson, Future EIctms. ........... 214-437-2437 
UT Salt Lake City, AiRed EIctms. .... . ..... 601-281-5244 
UT Salt Lake City, Future EIctms. • . . •..•.. 601-972-6489 
VA Alexanderle, Allied elctms. ............ 703-751H'206 
VA Roanoke, SouIheasIem Eictms. • . ..•.• 703-344-6611 
VA Vorginia Beh., Alied EIctms. ..••••..••• 604-363-6662 
WA Bellevue, Syntak .. .. .. .. .. .. .. .. .. .. .. 206-488-0394 
WA Redmond, Future EIctms. ............. 206-881-8199 
WA Richland, Reder EIec. ................. 509-943-6338 
WA Seatue, Allied EIctms. .. .. • .. .. .. .. .. .. 208-547-2627 
WA Seattle, Reder EIec. .. .. .... ........... 208-282-2511 
WA Spokane, Rader EIec. ................. 509-747-3053 
WI Mequon, Taylor EIctms................ 414-241-4321 
WI New BerlIn, Allied EIctms. .. .. .. .... .. . 414-796-1260 
WI Sullivan, The Bergquist Co. ........... 414-593-2020 
WI Waukesha, Future EIctms. ............ 414-788-1664 
WI EvereII, PrIngle EIctms. ............... 208-259-8161 
PR San Juan, Clary Corp.of P.R. .......... 609-76CHi645 
Can CaIegary, Future EIctms. .••••.•• •••••• 403-~ 
Can Downsview, Future Eictms. ........... 416-838-4771 
Can Edmonton, Future EIctms. ......•.•.•. 403-438-2858 
Can Ottawa, Future Eictms. ............... 613-820-8313 
Can Ottawa, On!., Wackid RadIo ........... 613-726-1821 
Can pt Claire, Que., Future Eictms. . . ••.•.• 514-694-7710 
Can Sl Fay, Future EIctms. ................ 418-662-8092 
Can Van Couver, Future EIctms. .... • •. . • . • 604-294-1166 
Can WInnipeg, Future EIctms. ............. 204-766-7711 
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ACMEE Manufacturers and . Sales Offices DirectorY 
Can Winnipeg, Weatrock Battery • . . . . • . . • . . 204-786-6034. 
Can Yellowknife, Yukon, NoI1hem Conm .• 403-873-3953 

ACME M()[)EL. ENGINEERING CO. 654 Bergen Blvd., 
. RidgelieId,NJ 07657, Tel: 201-943-7650; Empl.: 29 

ADATEK, INC. 700 AIrpoII Way, Sandpoint, Jb 83864, Tel: 
208-263-1471, 600-323-3343, TELEX: 62903932, FAX: 
208-263-6596; ErnpL: 18; SIs. Mgt: Jeff Siebert; DIst. Mgt: 
SuzyHook 

ADCOUR, INC. 18 BlIUngs St, PO Box 277, ShBfOl), MA 
ACME TRANSI'ORMER, Acme Electric Corporation, 02057, Tel: 617-784-8123, FAX: 'il1'1-784-S583; E"1lL: 29; 

4815 West 5th St, Lumberton, NC 26358, Tel: 919-738- SIs. Mgt: William O'ConneU; Dist.Mgt:WiUiamO'Connei1 
1121, FAX: 919-739-0024; SIs. Mgt: Don Chesner 

ACME-URDC, INC., 7915 South 1530 West, Box 10, West 
Jordan, UT B4064, Tel: 601-561-9385, FAX: 601-562-
9004; SIs. Mgt: Leland Coleinan 

ADC TELECOMMUNICATIONS, INC. 4900 W, 76th 
St, Minneapolis, MN 55435, Tel: 612-835-6800, .Taex: 
290321, FAX: 612-693-3292; Empl: 2200; SIB. Mgr': Mark 
Lonergan, VP. SIs. ........................ «>1157-1158 

ACON, INC., 15c Plymouth Dr. South EastoiI, MA 02375, ADOACON GREENSBORO, 3702-C Alliance Dr. 
Tel: 506-23().8022, FAX: 508-230'2371; EmpL: 10 Greensboro, NC 27407, Tel: 919-652-6200, FAX: .919-852-

6256; SIs. Mgt: Lynn CUmmings 
ACOPIAN TECHNICAL COMPANY, Box 638, Easton, 

PA 18044, Tel: 215-258-5441, FAX: 215-258-2642; FSC 
No.: 14749; SIs. Mgt: T. SkOpal .......... 1)01549-1578 

Local Sales Offices & Reps 
FL Melbourne, Acoplan .................. 407-727-1172 
MD Jessup, Doss Elcirns. .. .. .. .. .. .. ..... 301-880-3262 

ACRODYNE CONTROLS, See Accudyne COIp .. 

ACROMAG INC. 30765 Wixom Ad., P.e. Box 437, Wixom, 
MI 48393-7037, Tel: 313-624-1541, FAX: 313-624-9234; 
EmpL: 100; SIs. Mgt: C. Ml1chell 

ACROSYSTEMS CORP. 66 Cherry Hill Dr. Beverly, MA 
01915, Tel: 508-927-8880; EmpL: 30; SIs. Mgr: Herbert 
Tobey 

A.D. DATA SYSTEMS CORP. PhOtographic 
Sciences Corp., 770 Baskel Ad., Webster, NY 1458(). 
0748, Tel: 716-265-1600, FAX: 718-265-1669; FSC No.: 
23369; ErnpL: 12; SIs. Mgt: J. Cessna, J. BuIIers 

LocsJ Sales Offlces & Reps 
CA Torrance, AMASCO-SouIh ........... .213-781.9464 
FL Melbourne, Saber Assocs. ............ ~7-()853 
KS ~ Midtec Assocs. ............... 913-541-0505 
MD Landover, SeHronlcs ................ 30100341-2700 
MA Westford, ICS Assocs. ................ 508-692-3545 
NM Albuquerque, Trembly Assocs. •.....•. 505-288-6616 
OH Westlake, TMS, Inc ................... 218-327-3527 
PA N. Walee, ScIentific Devs. ............. 215-699-7707 
TX RichaJdson, Scientific Devs. (SW)..... 214-231-8106 
WA Seattle, Datacom Assocs. . . • . . . . . . . • . . 208-285-2525 
EXP lepoIt Marly, France, Euromeasure, SA ••. 395-64663 
EXP Warwickshire, England, Measurement L TO 

ADVANCE,- A Unit of Zero Corporation. 6900 Beck 
Avenue, N. Hollywood, CA 91605, Tel: 818-983-0333; SIs. 
Mgt: Kevin Quim 

ADVANCE CONVERSIOt.! DEVICES CO.UNIT OF 
TRANSITOR DYCS., INC. 85 Horaehill Ad., Cedar 
Knolls. NJ 07927. Tel: 201-267-1eoo, FAX: 201-267-2047; 
FSC No.: 52298; EfI1ll: 24; SIs. Mgt: Ron Zeman 
........................ : .. . .. .. .. .. . . .. ... 1)02158-2158 

Local Sales Offices & Reps 
AL Huntsville, Reynolds &'Aasocs., Inc •.• 205-539-1465 
AZ. Sco1IsdaIe, Dave Menegay & Assocs. 

..... .... . ..... ... . ..... .. .... ......... 602-994-9519 
AR EI Dorado, Kemp Instrs. Co., Inc. ..••.. 501-862-5869 
CA BakersfIeld, FLW, Inc .•••.... ;........ 605-398-0720 
CA C8fI1lbeI~ SMA ............ .. .. . .. .... 408-37G-6900 
CA Canoga Park, FLW, Inc ............... 818-719-0037 
CA C8rIsbad, FLW, Inc. ................... 619-434-5251 
CA Costa Mesa, FLW Inc. ................ 714-751-7513 
CA Costa Meea, FLW, Inc. ................ 714-751-7512 
CO Denver, EIcori1, Inc. ................... 303-337-2300 
CT WmerIown, May Tectmlg. ............. 203-274-3777 
FL Ft Lauderdale, Reynolds & Aasocs., Inc. 

.. .. .. .. .. .. .. . .. .. . . .. • .. .. . .. .. .. .. .. 305-344-4538 
FL Melboume, Reynolds & Aasocs., Inc... 407-259-700Q 
FL T8fY1l8, Reynolds & Aasocs., Inc • • • • • . 818-372-8369 
GA Duluth, Reynolds & Assocs. . . • . . . . . . • . 404-478-4992 
IL Wheeling, Ed Joyner & Co. ........... 708-52G-12OO 
KS Overland PI<., WEB Aasocs., Inc. ...... 913-361-7986 
MO Hunt Valley, EIctm Resources, Inc. ... 301..sB4-8157 
MA Lexington, E.F. Dellino,lnc. ............ 617-862-1118 
MI Ann Arbor, Ashby Aasocs., Inc ...... ;. 313-995-4082 
MN St louis PI<., EIctm Innovation, Inc ... 612-922-2945 
MO Florissant, WEB Assocs./EIctrns. Inc 

ACR SYSTEMS INC. 6561-132nd St, Surrey,ac. Canada 
V3W 4N6, Tel: 604-591-1128, FAX: 604-591-2252; Empl.: 
5; SIs. Mgt: Rick Schellenberg; DIst. Mgt: Rick 
Schellenberg 

.. .. .. .. .... .. .. .. .. .. • .. .. .. .. .. .. .. .. .... 928-35411 NY EndIcott, Advanced Comp. Corp. ..•.•• 
Kingston, Advanced Comp. Corp. ••••• 

314-921-5720 
607-785-3191 
914-339-1730 
315-698-2671 
716-544-7017 
718-889-1429 
919-878-0282 
513-692-8713 
218-461-()826 
918-663-4501 
503-244,7265 
412-343-5105 
215-322-8830 

Can Scarborough, Ont, Multllest Elctms. .. . 416-601H1396 NY 

ACTEL CORPORATION, 955 E. Arques Ave., SUnnyvale, 
CA 94066, Tel: 408-739-1010, FAX: 408-739-1540; En¢: 
66; SIB. Mgt: Bob Duyn 

ADDITIVE CIRCUITS, AMP-AKZO Corp., P.O. Box 700, 
West Le.,Aquebogue, NY 11931, Tel: 518-722-4100, FAX: 
518-722~ 154; ErnpL: 500; SIs. Mgt: Lenny SmooIcIer, NaL 
SIs.Mgr. 

ACTION INSTRUMENTS, 8601 Aero Dr. San Diego, CA ADE, INC. 1430 E. 130th St, Chicago, IL 60633, Tel: 312-
92123, Tel: 619-279-5726, FAX: 619-278-6290; EmpL: 648-3400, FAX: 312-648-3919; FSC No.: 62049; SIs.Mgr: 
230; SIs. Mgt: Frank Williams, Sis. Vi' Fred Tenzer 

ACTIVE CONTROL INSTRUMENTATION, P.e. Box ADIRONDACK WIRE &'CABLE, ACS Industries Inc.; 
243-WIIdwood Circle, Key Largo, FL 33037, Tel: 305-451- 160 H8rn1e1 Ave., Woonsocket, RI 02695, Tel: 1-401-769-
1000 FAX' Me Ae1 M32' FSC No.' 55116' EmpL' 6 1600, FAX: 1-401-769-1607; EmpL: 650; SIs. Mgr: JUlian , • .,.,.,....,""", . ,. Caduto 
................................................. 1)01128 

ACTOWN-ELECTROCOIL, INC. 2414 Higlwiew, Spring 
Grove, IL 60061, Tel: 815-575-6641, FAX: 815-675-2050; 
EmpL: 200; SIs. Mgt: Las Friedman 

AC TRANSFORMER, 69 Madison St, Newark, NJ 07105, 
Tel: 201-569-8574, FAX: 201-589-3155; FSC No.: 3677; 
Empl: 13; SIs. Mgt: George Giangrande, Sis. Cons/l 

ACUREX CORP.! AUTODATA DIV. 555 Clyde Ave., P.O. 
Box 7042, Mountain View,CA 94039, Tel: 415-967-9100, 
TELEX: 34-8391,. TWX: 91~78-6593, FAX: 415-967-
7727; E"1lL: 40; SIs. Mgt: David Swartz; Dist. Mgt: David 
Swartz 

ADALET-PLM/DIV. OF SCOTT & FETZER Co. 4601 
W. 1501h St, Cleveland, OH 44135, Tel: 218-267-9000, 
TELEX: 98-5349, FAX: 218-267-1661; FSC No.: 73369; 
E"1lL: 177 

ADAMS-MAXWELL DIVISION, Coast Magnetics, 1207 
North Le Brea Ave., Inglewood, CA 90302-1264, Tel: 213-
673-3245, TELEX: 666103AMISPACEASA, FAX: 213-673-
6626; FSC No.: 22558; EmpL: 60; SIs. Mgt: Allen Adams 

ADAMS RITE PROOUCTS, INC. 540 w. Chevy Chase 
or. Glendale, CA 91204, Tel: 818-241-5121, TWX: 91()' 
497-2276, FAX: 818-5OG-7239; EmpL: 150; SIs. Mgt: 
Jonas Williams 

ADAMS-RUSSELL, INC., DIV. OF MIA COM, INC. 110 
Hav8rh111 Ad., Amesbury, MA 01913, Tel: 508-388-5210, 
TWX: 71G-347-B360, FAX: 508-368-9758; FSC No.: 11556; 
Empl: 400; SIs. Mgt: H. Adjemlan 

FAX: 714-634-0802 
ADTECH POWER INC., 1620 S. Sunkist St,Anahelm, CA 

92808, Tel: 714-834-9211; FSC No.: 56410;EmpL: 55; SIs. 
Mgt: Royston A. Allman; Dist. Mgt: Royston A. Allman 
............ ;.......... ............ .... . . ... 1)o158().1583 

Local Sales Offices & Reps 
CA C8mpbe1~ SedIllo Co. ................. 408-374-5220 
FL Deerfield Beach, Jack Krutek & Assoc. 

IL Elk Grove VI., carison Elect. SIs. .•.... 
MA Natick, Wayland Eng. Sis. ........... .. 
MI Troy, c.e. Jensen & Assoc. .......... . 
NY New York, Morgan EIctm Sis. ...... .. 
OR Beaverton, Quest Mktg. .............. . 
TX Dallas, Spectra Sis. Corp. ............ . 
WA Bellevue, Quest MkIg. .............. .. 

Local Disttibutors 

305-427004202 
312-958-8240 
508-655-6060 
313-643-0506 
518-549-5160 
503-641-7377 
214-234-3600 
208-747-9424 

AL Birmingham, Industrial EIec. Supp. •••. 205-956-B504 
CA Palo Alto, lack EIctrns. ............... 415-328-5432 
CA San Francisco, Zack EIctrns. .......... 415-628-1444 
IL Chicago, Newark EIctms. .,......... 1-312-784-5100 
LA Lalayetle, Ralph's 01 Lafayette ........ 318-233-0105 
MD Gaithersburg, M S Elctms. ............ 3OHI2H)200 
MA Wobum, Mac Bear1ng ................. 617-1133-2110 
PA Philadelphia, Philadelphia EIctrns. .. ... .215-573-0400 
TX Ft WOrth, Allied Elcirns. .•.•••.•...• ; 1-8()()-433,57oo ADAPTEC, INC. 691 South Milpitas Blvd., Milpitas, CA 

95035, Tel: 408-94&8600, TELEX: 91 ().33B-()06O, FAX: 
408-262-2533; Empl: 6000; SIs. Mgt: Wayne Gartin; Dist. I ADTRON CORPORA TJON, 128 w. BoxelderSte. 102, 
Mgt: Roy Satire Chandler, Ai. 85224, Tel: 602-928-B324, FAX: 602-928-

9359; Empl: 4; SIs. Mgr: SI)IeIa FItzgerald 
ADAPTIVE NETWORKS, P.e. Box 1020 Kendall Sq, 

Cambridge, MA 02142, Tel: 617~7-5150; Empl: 20; SI8. ADVACOM, INC. 5820 West Ad., McKean, PA 16426, Tel: 
Mtir" SUmin Tchen 1-l100-458-0512, 814-478-7774 

NY 
NY 
NY 
NC 
OH 
OH 
OK 
OR 
PA 
PA 
PA 

N. Syracuse, Advance Camps. ....... . 
Rochester, Advanced Camps. Corp. ..• 
Scottsville, Advanced Camps. Corp. ... 
Raleigh, Reynolds & Aasocs., Inc. •••.• 
ArCanum, Ashby Aasocs., Inc. ••..••.•. 
Cleveland, Ashby Aasocs., Inc. •• , •.••. 
Tulsa, Kemp 1nstrs.,1nc. ......... ; .... . 
PoI1Iand, Topp Engrg Sis. Corp. .... .. 
PIIIsburgh, Ashby Aasocs., Inc. ••.•..•• 
Southampton, C8mpbeII Assocs. ..... . 
West Chester, EIctm Resources, Inc. 
....................................... 215-431-()198 

SC Greenville, Reynolds & Aasocs., Inc. . . • 803-288-8701 
TX lewisville, J. Hughes Co. ............. 214-221-1536, 

214-221-1536 
UT Murray, Eicorn .••....••. 601-262-2400,801-262-2472 
VA Alexandrie, Dyna-Rap Co. ............ 703-354-1222 
VA Harrisburg, EIctm. Resources, Inc. •..• 703-268-5571 

. VA Norfolk, EIctm Resources, Inc. ........ 804-583-4858 
WA BeUevue, Topp Engrg. Sis. Corp. ...... 208-747-5400 
EXP NY/New York,Robum Agencies, Inc. 

....................................... 914-968-1016 
Can Weston, Ont, Duncan InsIrs. Canada Ltd. 

. . . . • .. .. .. .. .. .. . . .. .. .. .. .. .. .. .. .. .. 418-742-4448 

ADY ANCED ANALOG,lntech, 2270 Martin Ave.,S8nta 
Clara, CA 95050, Tel: 408-988-2702, FAX: 408-988-2702; 
FSC No.: 52457; Empl: 200; SIs. Mgt: MIchael SUllivan 
................................................. 1)01548 

Local Sales Offices & Reps 
AL Huntsville, Sides Assoc. .....•....•... 205-859-9395 
AZ. Tempe, Thor Engrg. .................. flO2-438-8494 
CA Le Jolla, Thorson ..................... 619-292-8525 
CA NewportBch., Leeding Concept ....... 114-651.0&54 
CA SUnnyvale, Pass Aasoc. .............. 408-735-8040 
CT North Haven, Kitchen & Kutchin ...... 203-239-0212 
IL BerkeIey,ESA Tech. MkIg. ............ 708-544-0120 
IN Indlanapols, CC Electro Sis. .......... 317-821-5000 
IA Cedar ~ Delilron .. .. .. .. .. .. .. .. 319-393-0075 
KS Wichita, Miller Aerospace ............. 318-889-8292 
Me Randallstown, Beecon North • . • • • • • • . • 703-47&-2460 
MA Bu~ingIon, KItchen & Kutchln ......... 617-229-2660 
MI Madson Hgts., PIne SIs. .............. 313-589-0350 
MN Eden PraIrIe, EIecIro Mark ............ 612-944-5650 
MO Hazelwood, Acorn .................... 314-731-2002 
MO St Louis, Acorn ....................... 314-421-1751 
NY Huntington, Compar .................. 518-423-5660 
NY Rochester, Foster & Wager ........... 716-386-7744 
OH Cincinnati, Makin ......... :........... 513-871-2424 
OH Dayton, Del SIeIIen . " ................ -513-293-3145 
OR Beav81on, Micro SIs. ................. 503-645-2841 
PA Collegeville, HB Sys. .................. 215-469-3258 
TX Dallas, MGR .... .. .... .. .. .. .. .. .. .. .. 214-238-5246 
UT Ogden, Taylor MkIg. ....... ,...... ..... 801-548-9570 
VA Sterlng, Beecon NoIth .......... ...... 703-478-2460 
WA, Bellevue, MIcro Sis. ... : ............... 208-45H'588 
Can Quebec, KayIronIcs ................... 514-745-5000 

604 _ North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 

ADVANCED CIRCUrr TECHNOLOGY, 118 
Northeastem Blvd., Nashua, NH 03062, Tel: 803-880-6000, 
BOO-234-FLEX. TWX: 710-228-8961, FAX: 803-8BQ-1785; 
FSC No.: 57034; Empl.: 185; Sis. Mgr: David Bouley, Dir. 
01 SIs. 

... ell.. ADVANCED 
_ •• COMPONENTS 
__ INDUSTRIES, 
....... INC, 

FAX: 310-328-0062 
ADVANCED COMPONENTS INDS, , INC" 

SpHznagel GmbH, 1308 Sartori Ave, No. 105, 
Torrance, CA 90501, Tel: 213-328-0060, 310-328-0060; 
SIB. Mg,: Irma Sprei1zer ........ A-2150-2151; B-1492 

Local Sales Offices & Reps 
CT Hopkinlon, Berkshire EIctrns. ......... 508-435-9356 
IL Schaumburg, Terry McNulty & Assocs. 

. . . . . .. .. . . . . . . . . .. .. . .. .. . . .. . .. .. . . .. 708-894-2529 
MA Hopkinton, Berkshire EIc1ms. ......... 508-435-9356 

ADVANCED CONNECTOR TECHNOLOGY, 326 
Oakwood St, Ventura, CA 93001, Tel: 805-853-5753, FAX: 
805-853-0940; Empl.: 5; SIs. Mgt: Karin Kalli 

ADVANCED CONTROL SYS., 10 Old Mine Rock Way, 
Hingham, MA 02043, Tel: 617-740-0223, FAX: 617-740-
4227; Empl.: 13; SIB. Mg': Leopold Brie ........ 0-1127 

ADVANCED CONVERSION TECH, 2001 FulUng Mi" 
Ad. p.o.a 70, Middletown, PA 17057, Tel: 717-939-2300, 
FAX: 717-939-7170; FSC No.: 60642; EmpL: 100; SIB. 
Mgr: LM. Reis 

ADVANCED ELECTRONIC PACKAGING, 21562 
Surveyor Circle, Huntington Beach, CA 92846, Tel: 714-
969-1150, FAX: 714-538-0936; Empl.: 12; SIs. Mg,: 
Douglas A. Hill ................................. A-1719 

Local Sales Offices & Reps 
Can Mississauga, Ont, Vilel Elclms. ....... 416-676-9720 

ADVANCED FILTER DEVICES, INC, 6241 Yarrow Dr, 
Ste. D, C8rIsbed, CA 92009, Tel: 619-438-2074, FAX: 619-
438-5937; FSC No.: 56620; Empl.: 45; SIB. Mg,: Herbert 
Johnson 

ADVANCED HARDWARE ARCHITECTURES, INC, P. 
O. Box 9669, Moscow, ID 83843, Tal: 208-883-8000, FAX: 
208-883-6001; EmpL: 50; SIs. Mgt: Jack Maynard 

ADVANCED HARDWARE MANUFACTURING, INC, 
925 Horan Drive, Fenton, MO 63026, Tel: 314-343-3650, 
FAX: 314-343-3937; Empl.: 11 

ADVANCED HIGH VOLTAGE CO. INC., P.O. Box 
32406, Tucson, AZ 85751, Tel: 818-997-7222, 802-721-
2424; Sis. Mgr: John Richsrdson . . . . . . . . . . . . .. 001579 

ADVANCED INPUT DEVICES. W. 250 A.I.D. Or, Coeur 
d'Alene, 10 83614, Tel: 208-765-8000, TWX: 510-776-
0584; FSC No.: 95~; EmpL: 300; SIs. Mgt: Jim Bennett 
................................................. B-1795 

Local Sales Offices & Reps 
CO Aurora, Electrodyne .. .. .. .. .. .. .. .. .. . 303-695-8903 
CT Wallingford, Apex Assocs. ............ 203-269-8401 
FL Casselbury, Sou1hern Elctm. Sis. ...... 407-332-4718 
ID Coeur'd Alene, Advanced Input Oves. 

....................................... 208-765-8000 
IL N. ArUngton Hgts., Coombs Assocs. Inc. 

....................................... 312-439-9810 
MD Gaithersburg, Carwilher Assocs. Inc... 301-912-9545 
MA Westwood, Apex Assocs. ............. 617-326-.5042 
MN Minneapolis, Oebeck-Heys . . •... . . . ... 612-835-3610 
NJ Mslewan, Shepard & Assocs. ......... 201-566-0095 
NJ Msteweu, Shepard .. .. .. .. .. .. .. .. .. .. 201-566-0095 
NY Victor, Net SIs. ........................ 716-924-1844 
PA Prospect Park, En Sis. ................ 215-534-3340 
PA Warrendale, Baehr-Greenleaf & Assocs. 

.. .. . .. .. . . . .. . .. .. .. . .. .. .. . • .. . . .. .. . 412-934-3088 
FL Casselberry, S,E.M.I. .....•............ 305-982-2255 
OH WeetIake, Baehr-Greenleaf ........... 216-892-1770 
UT Salt Lake CIty, ElecIrodyne ....•...... 801-264-8050 
WI Milwaukee, Coombs Assocs.lnc. ..... 414-351-8123 
can Hamilton, Ont, Cartwright Southa" Assoc., Inc. 

.. .. . .. .. .. . .... .. .. . .. .. . .. . .. .. . . . ... 416-526-0294 

ADVANCED INTERCONNECTIONS CORP, P.O. Box 
1019, West Warwick, RI 02893, Tel: 401-823-5200, TWX: 
910-240-3454, FAX: 401 823-8723; FSC No.: 05-0384B36; 
SIs. Mgt: Max E. Rice 

ADVANCED LINEAR DEVICES, INC, 1180F Miraloma 
Way, Sunnyvale, CA 94086-4606, Tel: 408-720-8737, FAX: 
408-720-8297; EmpL: 10; SIB. Mg': G. M. O'Neal; Dis!. 
Mg': G. M. O'Neal 

ADVANCED MATERIALS SYSTEMS, See Handy & 
Harman Electronic Materials Corp. 

ADVANCED MICRO SYSTEMS, INC., 31 Flagstone 
Drive, Hudson, NH 03051-4920, Tel: 603-882-1447, FAX: 
603-881-7600; Empl.: 50 

ADVANCED POWER PRODUCTS, 151 0 Garden St Ste. 
17, Santa Barbara, CA 93101, Tel: 805-965-0042, FAX: 
805-684-4400 

ADVANCED SYSTEMS CONCEPTS, INC., 2333 N. 
Lake Ave., AI1adena, CA 91001, Tel: 818-791-0983, TELEX: 
701 215 ASC~ FAX: 618-791-8347; FSC No.: 6U765; 
Empl.: 15; SIB. Mg,: Maria Reddix; Dist. Mgr: a Lee 
................................................. 0-1144 

Local Sales Offices & Reps 
IA Des Moines, Beams Co. .............. 515-255-1148 
MN Edina, Integrated Peripheral Sys. ...... 612-831-0349 
OH Dayton, Ashby Assocs. ............... 513-252-5627 
VA Vienna, Advanced Technlg. Assocs. .. 703-556-0500 

FAX: 619-727-4436 
ADVANCED TECHNOLOGY COMPANY, 2142 F 

Industrial Ct, Vista, CA 92083, Tel: 619-727-7430; EmpL: 
10; Sis. Mgt: Bill Llnko ... a·1235-1237; C·1605-1608 

ADVANCED THERMAL PRODUCTS, INC., P.O. Box 
249, Sl Marys, PA 15857, Tel: 814-834-1541, FAX: 614-
834-1556; Empl: 15; SIs. Mgt: John M. Sidoni 

Local Sales Offices & Reps 
GA Atlarrta, DHR Mklg. ................... 404-564-0529 
MA Andover, Crawford & Assoc. .......... 508-470-2122 
NY Syracuse, John R Costello ........... 315-472-0322 
NC Raleigh, OHR Mktg. ................... 919-629-1970 
TX Dallas, Ealman Engineering ........... 214-771-1903 
WI New Berlin, Thomas Laban! .......... 414-425-7157 

ADVANCED VIDEO PRODUCTS, P.O. 1450/543 Great 
Rd., Littleton, MA 01480, Tel: 508-486-0024, FAX: 506-486-
8486; EmpL: 65; SIs. Mgt: Christopher Mohen 

AD-VANCE MAGNETICS, INC., 625 Monroe St, 
Rochester, IN 46975, Tel: 219-223-3158, TWX: 810-290-
0294, FAX: 219-223-2524; FSC No.: 50788; EmpL: 31; Sis. 
Mg,: Kay Nixon ................................ C-1686 

Local Sales Offices & Reps 
AL Huntsville, Murcota Corp . .. . . . . . .. .. .. 205-539-8476 
CA EI Cajon, ATronix Technlg. ............ 619-444-1501 
CA Mountain View, Frauman Assoc. ...... 415-964-9484 
CA Solvang, ATronix Technlg. ............ 805-688-4366 
CO Arvada, Arrowhead ................... 303-423-5556 
CA Mission Viejo, ATronix Technlg., Inc. .. 714-856-9009 
CT Branford, Abbott-A"ison ............. " 203-461-0405 
FL Mirarner, OAN-Tech SIs., Inc. .......... 305-963-6142 
IL Wheaton, EMTronics, Inc. ............. 708-665-6222 
NJ Flanders, K & R Engrg. Sis. Corp. ...... 201-584-5235, 

800-631-9362 
NC Winston-Salem, Murcota Corp. .. . . . . . . 919-722-9445 
PA W. Conshohocken, Eastem Comps. ... 215-825-8610 
MO Baltimore, Eastern Comps. Sis. Corp. 

TX Dallas, J.M. Spell Co. Inc. ............ . 
UT Midvale, Arrowhead ................ .. 
Can N_ On\., Subtec Ltd. ............ . 
WA Bellevue, Ceruso & Assocs. .......•... 

301-788-7050 
214-620-0040 
801-561-5688 
613-723-7720 
206-455-8811 

ADVANCE POWER SUPPLIES, INC., See Farnell 
Advance Power, Inc. 

ADVANCE WIRE & CABLE, The Advance Group, 
1661 Industrial Way, Belmont, CA 84002, Tel: 415-592-
4550, TELEX: 334475, FAX: 415-593-8859; FSC No.: 
57775; EmpL: 158; SIs. Mgt: Ed MilteJbusher; CJi$t. Mg,: 
Ed Mlttelbusher 

Local Sales Offices & Reps 
AZ Phoenix, The Advance Grp. ........... 802-437-1334 
CA Anaheim, The Advance Grp. .......... 714-870-0300 
CA Belmont, The Advance Grp. .. .. .. .. .. . 415-592-4550 
CT Torrington, Phoenix Sis. .............. 203-486-7709 
CO Lakewood, COT ...................... 303-989-65B3 

ADVANT 
MI Livonia, JFCO Inc. .................... 513-421-7590 
FL Orlando, Gillum Sis. .................. 305-857-2110 
FL Tampa, Gillum Sis. ................... 813-531-2248 
GA Duluth, DTM Inc. ...................... 404-381-5592 
IL Deerfield, Flaherty-Haines, Inc. ........ 312-948-7600 
MD Ellicott City, Tech. Sis. Inc. ............ 301-461-2400 
MN Minneapolis, TecTeam Sis. Inc ........ 612-854-6616 
NY Glen Cove, Oynorep .................. 516-676-1598 
OH Cleveland, JFCO Inc. ................. 216-398-6300 
OH Vandelia, JFCO Inc .................... 513-890-8322 
SC Greer, Advance Wire & cable ... .. . ... 803-8n-9600 
TX Richardson, Promark ................. 214-844-0467 
WA Redmond, The Advance Grp. ......... 206-867-0416 

~DVANTEST.) 
Advantest America, Inc. 

FAX: 708-634-2610 
ADVANTEST AMERICA, INC., 300 Knigh1sbridge 

Parkway, Lincolnshire, IL 60069, Tel: 708-634-2552, FAX: 
708-634-2610; Empl.: 233; SIs. Mg': John Heitman 
... . . . . . . . . . .. .. . . .... . .. .. .. . .. .. .. ... .. .. 0-1214-1215 

Instruments 

Local Sales Offices & Reps 
AL Hun1svi11e, Southern Mktg. Assocs. . . .. 205-534-8020 
AZ Phoenix, Advantest America, Inc. . . . . .. 602-84()'9470 
AZ Phoenix, Tech. Mktg. Svc. .. . . . . . . . . . . . 602-678-4940 
CA Cypress, Ward Davis ................. 213-402-2458 
CA Redondo Bch., Ward Davis ....•...... 213-843-6977 
CA Santa CIera, Advantest America, Inc. .. 408-970-8922 
CA Sante CIera, Ward Davis ... . . . . . . . . . .. 408-245-3700 
CA Sante Monica, Advantest America, Inc. 

.. .. . .. . .. .. .. .. . .. . . .. .. .. . . . .. . .. . . .. 213-392-00B8 
CA Westlake Village, Advantest America,1nc. 

. . .. .. . .. .. . .. .. .. .. .. .. .. . . . .. . .. .. .. • 805-496-2523 
CO Englewood, Tech. Mklg. Svc. .......... 303-781-8819 
CT Wallingford, Pat Jenks Assocs. . . • • . . • • 203-265-9939 
FL Longwood, Southam Mktg. Assocs. ... 407-682-7317 
FL Orlando, Advantest America, Inc. . . . . .. 407-859-0722 
GA Marietta, Sou1hern Mktg. Assocs. •.... 404-565-0603 
IL ArHngton, Oytec/Midwest ............. 708-255-3200 
IL Lincolnshire. Advantest America, Inc. 

.. .. .. . .. .. .. .. .. .. . .. .. .. . . . .. .. .. . ... 708-634-2552 
IL Park Ridge. Aegis .. .. .. .. .. .. .. .. .. ... 708-823-1587 
IN Indianapolis, Dytec/Midwest .......... 317-849-9898 
KS Lenexa, Dytec/Midweet .............. 913-888-0215 
LA Metairie, Dste Mktg. Assocs. .......... 504-833-3655 
Me Rockvi"e, Creative Mklg. Assocs. ..... 301-880-4161 
MA Beverly, Pat Jenks Assocs. ........... 508-921-4600 
MA Marlboro, Advantest America, Inc. .. . . . 508-481-1141 
MA Reading, Aegis ....................... 617-844-0974 
MN Edina, Dytec Instrs. ................... 612-831-7169 
Me Maryland HgIs., Dytec/South ......... 314-739-0665 
NJ Fort Lee, Advantest America, Inc. ..... 201-886-0300 
NJ Teaneck, Scientific Oves. ............. 201-837-1004 
NM Albuquerque, Tech. Mktg. Svc. ........ 505-884-3444 
NC Greensboro, Southern Mklg. Assocs., Inc. 

....................................... 919-479-6034 
OH Dayton, WKM Associates, Inc. ........ 513-434-7500 
OK Tulsa, Dste Mktg. Assocs. ............ 916-494-2711 
OR Portland, Advantest America, Inc. ..... 503-255-8985 
OR Wilsonville, SYNTEK ................. 503-882-2750 
PA Allentown, Advantest America, Inc. .... 215-284-7680 
PA Coopersburg, Aegis ................... 215-965-8840 
PA Northampton, AEGIS ................. 215-837-8400 
PA Southampton, Eastern Instrmn. 01 PA 

....................................... 215-355-nOO 
PA Stroudsburg, AEGiS.................. 717-421-8660 
TX Austin, Advantest America, Inc, ....... 512-451-3936 
TX Austin, Aegis ......................... 512-45HII88 
TX Austin, Dste Mktg. Assocs. ............ 512-336-4701 
TX Farmers Branch, Advantest America, Inc. 

....................................... 214-239-7834 
UT Salt Lake City, Tech. Mktg. Svc. ....... 801-596-6803 
VT Wi"iston. Advantest America, Inc. ..... 802-879-8974 
WA Bellevue, SYNTEK ................... 206-482-nOO 
Can Mississauga, Ont, A"an Crawford Assocs., Ltd. 

....................................... 416-690-2010 
can N. Vancouver, ac., Allan Crawford Assocs., lid. 

.. . .. .. .. .. .. .. .. . . .. .. . .. . .. .. .. .. . ... 604-988-2195 
can Ottewa, Ont, Allan Crawford Assocs., Ltd. 

.. . .. . . .. .. . .. . . . .. .. .. . .. .. .. .. .. . .. .. 613-596-9300 
AL Huntsville, Southern Mktg. Assoc. ••••. 205-534-6020 
CA Camarillo, Advantest America, Inc. .... 808-967-8415 
CT Wallngtord, Pat Jenks ................ 203-265-9939 
FL Longwood, SOuthern Mktg.Assoc. ..... 407-682-7317 
GA Marietta, Southern Mktg. Assoc. •••••. : 404-565-0603 
MD Frederick, Advanteet America, Inc. .... 301-882-1696 
MA Beverly, Pat Jenks Assocs. ........... 508-921-4600 
MI Madison Heights, WKM Assocs. .•••.. . 313-588-2300 
NM Albuquerque, Bemhi" Assocs. ........ 505-299-7658 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 605 



ADVANT Manufacturers and Sales Offices Directory 
NY C8nastoIa, New YOlk HyIek Assocs. .. 315-697-8415 
NO Greensboro, Southern Mktg. Assoc. ••• 919-854-5588 
OH Dayton, WKM Assocs. •...•........•.• 513-434-7500 
OH Independence, WKM Assocs. •.•.•.... 218-524-5930 
OR Wilsonville, Syntek .. . . . . . . • . •• . •• • . . . . 503-682-2750 
PA Pittsburgh, WKM Assocs. .•..•.•..•... 412-892-2953 
PA SOutharr1lIon. Eastern 1 __ 01 PA •.. 215-356-7700 
TX Dallas, Data MkIg. Assocs. . ........•.. 21+661-<1300 
TX Houston, Data Mktg. Assocs. •........ 713-954-5023 

. TX San AntonIo, Data MkIg. Assocs....... 512-342-3031 
VA' SterlIng, Advantest America, Inc ...... 703-444-3372 
WA Bellevue, Syntek .•. , ..... , ...•...... .. 208-462-7700 
WI Hartland, Dytec/Midwest ............. 414-367-4550 
Can CsIgary.AL. Allan Crawford Assocs. ... 403-295-0822 
Can MissIssauga, Ont, Allan Crawford Assocs. 

............................. ',.,...... 418-990-2010 
Can N. Vancouver, ac.. Allan Crawford Assocs. 

.............. , ...................... ,. 604-988-2195 
Can Ottawa. Ont, Allan Crawford Assocs. 

.. , ........................ ,........... 613-598-9300 
Can St Laurent, ae. Allan Crawford Assocs. 

, .. ,. , .•.... , ..... , ....•....... , .. , ... , 514-747-7878 

ADVANTEST CORPORATION, NS Bldg. 2-4-1, Nishi
Shinjuku. Tokyo 163. Japan, Tel: 03-3342-7500, TELEX: 
232-4914 ADVm, EIT1)I.: 1444; SIs. MgT: Shinpei 
TakeshMa 

ADVANZ TECHNOLOGIES, INC. 455 Industrial Drive. 
W8IWick. AI 02887, Tel: 800-889-9987/401-737-1050, 
FAX: 401-732-0240; EmpL: 80; SIs. MgT: Richard J, 
DaGIacomo. Jr.; Dist. MgT: RIchard J. DaGIacomo. Jr. 

ADVOTECH, INC., 670 Mercer Ad.. Butler, PA 16001, Tel: 
412-283-4497, FAX: 412-283-4713 

R. NorIhfieId. Feller Assocs..lnc. ......... 312-446-8085 
IL West Dundee. AmericanSpeciallies Prods. 

........ '......... ................ .... .. 708-428-2100 
IA Cedar RapId&, RIchardson Assocs. GIp. 

.. .. .. .. .. . . .. .. .. .. .. .. .. .. .. .. .. . .. .. 319-364-2003 
MD Columbia, Autek Assocs. ............. 301-740-5100 
MA N.~, Ruase/t Assoc. ........•.. 508-794-4995 
MA Needham HghIs.. Kanan Assoc... ...... 617-449-7400 
MN MIMeBpOis, International EIcIms.. Inc. 

.................................. ...... 612-571-0000 
MO St Louis. Rush & West Assoo.. Inc. .•. 314-965-3322 
NJ FtL.ee, Nexus Technlg. SIs., Inc. ...... 2OH147-o151 
NY IIuIIaIo. V1bra1ech, Inc. .......... :..... 718-895-8000 
NY East Syracuse. Fountain, Young & Co. 

.... , .................. ,............... 31&-437-7733 
NY Great Neck. F & F MeIro. Inc. ......... 516-482-4080 
NY Oswego. Fountain. Young & eo.. Inc. 

•.•..••.........•... 807-687-3373,FAX:60HI87-7511 
NC Burlington. EMA ...................... 91&-227-1832 
NO CharIoite. EMA ....................... 704-385-0547 
NO Raleigh. EMA ......... .. .. .... . .. .. .. • 919-846-6888 
PiZ. Phoenix, Hartland Sis. Inc. ............ 602-492-0012 
PA Horsham. Nexus Technlg. SIs.,1nc ... 215-675-9600 
PA Noltingham. Excel Tech ........ ....... 717-529-8059 
TX Austin. Teeco Inc. ..................... 512-834-8374 
TX Dallas, Teecolnc. ..................... 214-553-1200 
TX Houston, Tesco,lnc. .................. 713-370-8117 
VA Alexandria. Dyna Aep. ................ 703-354-1222 
NY Mendon, Tech Mark .................. 718-624-3840 
WA Mercer ISland. Eagle Entprs.. Inc. ...... 208-232-7401 
MA N. Andover, Russet Assoc. ...•.... , .. , 508-794-4995 
Can Dorval. PO.. Korfund Sampson. Ltd. ... 514-631-3565 
Can Laval, Clue.. Elcom GMB Inc. .... ...... 514-688-3361 
Can St Eus1eche. Que., EIcom GMB Inc. ... 514-623-4788' 

AEROSPACE OPTIcs, INC. 3201 Sandy La. Fort Worth. 
A E G CORPORATION, 3140 Rle. 22. P.e. Box 3800, TX76112, Tet 817-451-1141,FAX: 817-654-3405; EII1ll: 

SomervHIe. NJ 08878-1289, Tel: 908-231-8491, FAX:,908- 80; Sis. Mgt: Ben L Fryrear 
231-11353; EmpI.: 200; Dist. MgT: Graham Wells 

AEROSPACE WIRE & CABLE INC., 129-09 18 Ave.. 
A E G CORPORATION. Telefunken Semiconductors College Point. NY 11358, Tel: 718-358-2345, FAX: 718-

DIv.,314ORoute22,SomerviIIe, NJ 08878-1269, Tel: 201- 358-2522; EIT1)I.: 15 
231-11300. FAX: 201-231-8353; SIs. MgT: John SZafranskI 

AEROTECH,INC.,101 ZelaDr.PIt1sburgh.PA 15238, Tel: 
AEG TELEFUNKEN, SEMICONDUCTOR GRP. See 412-963-7470, 1WX: 710-795-3125, FAX: 412-963-7459; 

AEG Corp. EmpL: 156; SIs. MgT: K. Wyman; Dist. MgT: K. Ross 

AEL DEFENSE CORP., 305 Richardson Ad., Lansdale, PA AEROVOX INc.. 370 Faunce Comer Ad.. NoI1h 
19446,,TeI: 215-8.22-2929; FSC No.: 93348; EII1ll: 1,600; Dartmou1h MA 027471217 Tel' 508-995-8000: FSC Il10.' 
SIs. MgT~ Denis Ri1chIe 41<459; ~L: 700; sis. MfI,: ~k Chmura ..• : A-161i 

AEMC CORPORATION. 99 Chauncy Street, Boston. MA 
02111, Tel: 617-451-0227, 800-343-1391, TELEX: 95-
1073, FAX: 617-423-2952; SIs. MgT: George Wood 

AEROCOM,3090 S.W. 37th Ave.. Miami, FL 33133, Tel: 305-
448-6503, TELEX: 8812020, FAX: 305-448-6916; FSC No.: 
81535; EmpI.: 55; SIs. MgT: Thomas A. Coleman 

AERODYNE CONTROLS CORPORATION, 30 Haynes 
Court. Ronkonkoma, NY 11719, Tel: 518-737-1900. FAX: 
518-737-1912; FSC Il10.: 14923; EmpL: 80; SIs. MgT: 
Anthony R. Pipitone 

QEROFLEX 
FAX: 516-694-6771 

AER()fJ.EX LABORATORIES INC., ARX, Inc, 35 
South Service Road. Plainview, NY 11803. Tel: 518-994-
6700, 1WX: 510-224-8417; FSC Il10.: 88379; EmpL: 480 
.................... , ..... ,. ... .. .......... A-172D-1721 

Local Sales OffIces & Reps 
AL Huntsvtlle, EMA .. .. .. .. .. .. .. • .. .... .. 205-830-4030 
AL HuMsvlIIe, South DesIgn and MkIg. ••• 205-880-3623 
PiZ. Phoenix, JBS Assocs. ................ 602-683-2382 
CA Camarillo, AD & D Sis. Engrg. . . . . . . . . . 805-388-8220 
CA Lone Baach. RD & D SIs. Engrg. .... ;. 213-988-1116 
CA Los Altos Hills, HB Mktg. .............. 415-941-4080 
CA Ml VIew, Bay Area SIs. ............... 415-969-7959 
CA Woodland Hille, PeIerson Engrg. Co... 818-348-1201 
CO Englewood. DelIIr'on Co. .............. 303-741-2122 
CO Lakewood. Tech. MkIg. ............... 303-88&-3611 
CT Southbury, Dynamc Technlgs. ...... ,. 203-262-6220 
CT Thomaston. Twen Co. .... .. .. .. .. .. . 203-283-8722 
FL AIIamonIe'Sp.. EMA .................. 407-33&-2604 
FL Pinellas Park, P & M Tech Sis. .... . • .. 813-548-4175 

Local Sales OffIces & Reps 
AL Huntsvllls. 20th Century Mktg. ..•••.•• 
PiZ. Scottsdale, Interstate Mktg. .......... . 
CA Los Gatos, Luscombe Engrg. Co. , ... . 
CA Woodland Hills. 1_ MkIg. ...•. , . 
CO Franktown, M.R.C. .. ................ .. 
CT NoI1h Haven, J.E Boeing Co. ........ . 
DE Greenville, H. Anderson .............. . 
FL Orlando. EP.M. Corp. ................ . 
GA Norcross, 20th Century MkIg. ........ . 
IL Elk Grove VUIage. Csrlson ElcIm. Sis. 

IN Ft Wayne. F.J. Csmpisano Co. ...... .. 
IN indianapolis, F.J. Camplsano Co. ..... , 
IA Cedar Rapids, Carlson EIcIrn Sis. .... . 
MD Baltimore. Burgin-Kreh Assoc.. Inc. , .. . 
MA Chelmsford, J.E Boeing Co. ........ .. 
MA Marlon. Raymond F. Swoish Co. ..... . 
MI Farmington Hills, Canier & Gable .... . 
MN Minneapolis, ComsIrand ............ .. 
KS Overland Park, Beneke & McCaul .. , .. 
NJ Moorestown. TAl Corp. ............. .. 
NM AlbuqLl8l'lJJ8, HewItt & Assocs. .••...• 
NY Ithaca. a Daan ..................... .. 
NY Melville, Comtronic Assocs. , ......... . 
NY Wappingers Falls. Bob Daan ........ .. 
NO Raleigh. 20th Century Marketing .•.... 
OH CincInnati. F.I. Csmpisano Co. ...... .. 
OH Dayton. ScIvnidt & Assocs. ......... .. 
OH Mentor, F.J. Csmpisano Co. .......... . 
oK Tulsa. Ammom & RIzos Co. .......... . 
PA Coraopolis. F.J. Csmpisano Co. ...... . 
TN KnoxvIlle, 20th Century MkIg., Inc. ... . 
TX AustIn. Ammon & RIzos ............. .. 
TX Houston, Ammon & Rizos Co. ...... .. 
TX RichardSon. Ammon & RIzos ........ . 

. WI MilWaukee, Certaon EIcIrn Sis. .. , ....• 
EXP Santurce, PR. J.E Boeing Co. ........ . 
CA San DIego, Basbonics. Inc. .......... ;. 

AERTECH INOS. See TRW Microwave 

205-772-9989 
602-244-8050 
408-370-2020 
818-983-7606 
303-880-8750 
203-265-7378 
302-655-2917 
407-425-6149 
404-448-1998 

708-958-8240 
219-488-6443 
317-577-0319 
318-37&-1450 
301-265-8500 
'508-258-5800 
508-748-2536 
313-477-6700 
612-788-9234 
818-765-2998 
609-778-5353 
505-29&-7746 
607-257-1111 
518-24&-0505 
914-297-8406 
91&-790-9389 
513-574-7111 
513-293-6652 
218-975-9300 
918-74&-6116 
412-264-5151 
615-988-2099 
512-454-5131 
713-781-8240 
214-644-5591 
414-478-2780 
80&-753-8805 
61~1111 

AETNA ENGINEERING. p.o. Box 7749, Val Nuys. CA 
91409-7749, Tel: 818-341-9409, FAX: 818-982-5131; 

. EmpL: 6; SIs. MgT: T. W. CoIRiIS 

AFE DISPLAYS INC. 3046A Berkmar Dr. Charlottesville, 
VA 22901, Tel: 804-974-7801, FAX: 804-974-7803; EmpL: 
3(USA) 75(1JK); SIs. MgT: Mike Humpherson; Dist. MgT: 
Mike Humpherson 

AFIIDATATROL, See DataIroI, DIv. of Data C8rd 
Corp. 

AHAMTOR INC. 999 Inc.. 27801 Front St.. Temecule, CA 
92390, Tel: 714-678-4151, FAX: 714-678-3031; SIs. Mgr: 
.Jam Marfdey 

AIL, DIV. Cl1TLEA-HAMMER, See Eaton Corp. All 
Div. 

AIL SYSTEMS, INC. Eaton Corp., Conmack Ad.. Deer 
Park, NY 11729, Tel: 518-595-3094, TWX: 510-227-e073; 
FSC Il10.: 00752; EIT1)I.: 2400; SIs. MgT: J.a Migliaccio 

AILTEC DIV. Cl1TLEA-HAMMER, See Eaton Corp. 
EIctrn Instrmn. Div. 

AIMSCO INC. Cheler Corp.. 5707 Airport Way So. SestlIe, 
WA 98108, Tel: 208-762-8014, 8OO-42e-0244, 1WX: 910-
444-1333, FAX: 208-762-8394; FSC Il10.: 3D536; EIT1)I.: 30; 
SIs. MgT: C. Ernst; Dist. Mgr: CsrI Teichman 

AlPHONE, 1700 l30th Ave. NE. BaIIewa, WA 9IlOO5, Tel: 
2Oe-455-D510, FAX: 20e-455-D071; EmpL: 44; SIs. MgT: 
John Mosebar 

FAX: 214-931~9305 
AIRBORN, INC., 4321 AirBorn Dr. Addison. TX 75001-

0519, Tel: 214-931-3200; FSC Il10.: 10400;Mu1tiple; EIT1)I.: 
412; SIs. MgT; WA Clark. Sis. Mgr~ Dist. Mgr; Jerry 
Jameson ......................... ;............. C-1160 

/.Dcal Sales OffIces & Reps 
. AL Huntsville, South DesIgn & MkIg. ••••. 

PiZ. Tempe, Piper SIs. Co. ................ . 
CA Downey, Bufta eo.. Inc .............. . 
CA Sunnyvale, Advanced Tech. SIs. .... .. 
CT Torrington. Phoenix Sis. Co. ........ .. 
FL Ft Lauderdale, Southland CoIT1)s. •.•• 
R. Das Plaines, ESCO Assoc. .......... .. 
IA Cedar Rapids. Oytronix .............. . 
KS WichMa, DyIronix ............. , ...... . 
MD Hunt Valley, Eagle Sis. Corp. ........ .. 
MO Bridgeton. Dy1ronix .................. . 
KS Leawood. Oytronix ................... . 
NH Nashua. Solla - Tronics ............. .. 
NY Glen Cove. Dynorep .; ............... . 
NM Albuqll8l'CJJ8, PIper Sis. cO. .......... . 
NY Penfield, Upstate CoIT1)s. ............ . 
NO Raleigh. GWC ...................... .. 
OH Kettering, Electro-Com .............. .. 
WA Bellevue, E1tech Inc. ................ .. 
Can MISSissauga. Dnt.. Source EIctms. Ltd. 

Can 0t1awa. 0n1.. Source EIctms. Ltd. ..•. , 

Local DistrIbutDt8 
NY ElmsfoId. Genini Elect .............. . 
TX Dallas. Hall Mark Elclms. ............ . 
CA Monrovia. Erlk-A-E1ecI ............... . 
PiZ. Scottsdale, Spirit Elclms. ............. , 

Distributor 

205-880-3623 
602-949-0048 
213-923-4818 
408-746-D800 
203-498-7709 
305-491-6110 
708-298-5310 
31 &-377-8275 
318-838-0884 
301-688-3930 
314-291-4777 
913-339-6333 
603-882-7146 
518-978-1598 
505-883-9080 
718-381-8070 
91&-790-7879 
513-298-0884 
26e-a43-433o 

418-978-0830 
613-737-7580 

914-592-5252 
214-343-5000 
818-574-1020 
602-998-1533 

FAX: 818-988-4746 
AIR ELECTRO INC., 7700 Gloria Ave.. Van Nuys. CA 

91406, Tel: 213-873-6400, 818-988-4400. TELEX: 6e-
2459, 1WX: 910-495-1794 ..................... 1>1_ 

FL TIIIT1)II. APM Assocs. ................. ' 813-888-2457 AES CORP. 285 NewbuIy St.. Peabody, MA 01980, Tel: AIR FILTRATION PRODUCTS, INC. 707 No. MaIn Ave.., 
FL WInterpark. Max Tech ................ 407-67&-1220 508-535-7310. TELEX: 387852 AES CORP INTI... FAX: Tuscan, PiZ. 65705, Tel: 602-624-2272, FAX: 602-624-
GA 'Roswell. EMA .................. ;..... 404-992-7240 508-535-7313; EqII.: 25; SIs. Mgt: Brian Rockett 2279; EIT1)L: 10; SIs. MgT: Ike Csmpoe 

606. North AmerIcan offices only. For w~ldwide reps & distributors, see Vot. w. EEM 1991 



Manufacturers and Sales Offices Directory 
AIRI FLEX INOS. INC. 2422 Merced Ave., S. EI Monte, CA 

91733, Tel: 818-57!H06O, FAX: 1-818-578-7063; FSC 
No.: 22782; SIs. Mgr: Brett Hoffman 

I!2t;A~ ElECTRONICS CO. 

FAX: 201-436-6024 
AIRFL YTE ELCTRNS. co., 58 New Hook Ad., P. O. Box 

231, Bayonne. NJ 07002, Tel: 201-438-2230; EmpI.: 85; 
SIs. Mgr: John Piret • .•. •• . .• •.••• . .. . . ..• a'1238-1243 

Local Sales Offices & Reps 
CA Los Altos, Poltronics ................ .. 
CA Signal Hil~ Thorson Co. .............. . 
CT No. Haven, Kitchen & Kutchin ...... .. 
FL Naples, Techlron SIS. Corp. .......... . 
IL Park RIdge, Probe EIctms. .......... .. 
MA Lexington, KiIchen & Kutchin •...•.•.. 
NJ Kinnelon, Avionics equip. ............ . 
NY Rochester, Milton C. Matthews Co .... . 
PA Downingtown, Budd Elctms. Corp .... . 
TX Austln, EIecIre Reps., Inc. ............ . 
TX Dallas, Electra Reps., Inc. ............ . 

415-841-3020 
213-595-0361 
203-238-0212 
813-568-3800 
312-898-2044 
617-862-8230 
201-638-6105 
718-271-1910 
215-458-8258 
512-338-1163 
214-246-3852 

AIR MAZE CORP., 25000 Milas Ad., Cleveland, OH 44146, 
Tel: 216-292-6800, TELEX: 98-5413, FAX: 218-292-8812; 
EmpL: 300; Sis. Mgr: J.a Ernster 

OH Westlake, Baehr, Greenleaf & Assocs. 
..•.....••.••....•..••.•.......•..•.... 216-892-1770 

OH Worthington, Baehr, Greenleaf & Assocs. 
.......••..•..•.•...................••. 614-847-0220 

OR Baaverion, Airpax . . . . .. . . . . .. . . . .. . . .. 503-641-6130 
PA Pittsburgh, Russell F. Clark Co. ....... 412-242-9500 
TX Dallas, Airpex......................... 214-851-7433 
UT SaJllake City, Lange SIs. .. ... . . . ... .. 801-467-0843 
WI Wauwatosa, Larson Assocs. .......... 414-258-0529 

AIRPAX-FREDERICK DIVISION, A North 
American Philips Co., Husky Park P.O. Box 500, 
Frederick, Mo 21701, Tel: 301-663-5141, FAX: 301-898-
0624; Empl: 600; Sis. Mg,: Dennis Karr, Prod. Mgr.; Dist. 
Mgr: Mike Zusi, Mkig. Mgr ...................... a'1832 

Local Salas Offices & Reps 
AL Huntsville, ac.I. . ................... .. 
AZ Tempe, WesIrep ..................... . 
CA Anaheim, WesIrep ................... . 
CA San Diego, WesIrep ................ .. 
CA Santa Clara, Airpax ................. .. 
CO Littleton, Lange SIs. .................. . 
FL Pompano Bch., Airpax ............... . 
GA Chamblee, B.C.l ..... : ............... . 
10 Boise, Lange SIS., Inc. ................ . 
IL lake Zurich, Somers-S1anton Inc. •.•.. 
IN Indianapolis, Airpax .................. . 
IA Marion, Rep Assocs, Inc. . ........... . 
Mo Frederick, Airpax ..................... . 
MA Northboro, Airpax .................... . 
MI Farmington Hills, Airpax ............. . 
MN Eagan, Airpax ....................... . 
NY Rochester, Airpax .................... . 
NY Syosset, Airpax ...................... . 
OH Dayton, Baehr,Greenieaf & Asaocs. .. 
OH Westlake, Baehr, Greenleaf & Assocs. 

205-538-4411 
602-82G-9932 
714-527-2622 
618-586-8580 
408-96G-0410 
303-795-3600 
305-978-9019 
404-455-0405 
208-345-8207 
708-438-2999 
317-573-9911 
318-373-0152 
301-243-3133 
508-393-1919 
313-553-8030 
612-883-9007 
716-854-7470 
516-364-1217 
513-438-0724 

ALADDI 
IA Cedar Rapids, Rep Assocs. .......... . 
LA Kenner, D & W System Sis. ......... .. 
MA Northboro, Airpax ; ................... . 
MI Farmington Hills, Alrpax ............. . 
MN Eagan, Airpax ...................... .. 
MS Jackson, 0 & W Sys. SIs. ............ . 
NY Rochester, Airpax .................... . 
NY Syosset, Airpax ...................... . 
NO Charlotte, MacGuire & Crawford Inc. .• 
OH Dayton, Baehr, Greenleaf & Asaocs. .. 
OH Westlake, Baehr, Greenleaf, & Assocs. 

318-373-0152 
504-466-1692 
508-393-1919 
313-553-8030 
612-683-9007 
601-958-9292 
716-854-7470 
516-364-1217 
704-368-3454 
513-438-0724 

• . . . . . • . . . . • . . . . . . • • . . . . . . . . . • . . . . . . . .. 216-892-1770 
OH Worthington, Baehr, Greenleaf & Asaocs. 

· . .. . .. •. . .. . . .•. . • . .. . . .. .•. •. ..•. .. .. 614-847-0220 
OR Baaverton, Airpax ..................... 503-641-6130 
PA WIllT8ndala, Baehr, Gr.-.leaf & Asaocs. 

· . . . .. . . • . . . . .. . . .. . . • • . . . . . . • . . . . . . • .. 412-934-3088 
TX Dallas, Airpax......................... 214-851-7433 
UT SaJllake City, Lange SIS. ............. 801-487-D843 
VA Salem, Process Specialities. • • . . . . . . •. 703-562-0707 
WI Wauwatosa, l.ar.Ien Assocs. .......... 414-258-0529 

LoceJ Distributors 
AL Birming/tarn, Dwight o. Prouty ........ 205-986-8110 
AL Mobile, Dwight O. Prouty . . . . . . . . . . . . .. 205-476-5056 
AZ Mesa, FLW, Inc. ....................... 602-641-8157 
CA Costa Mesa, FLW Inc. ................ 714-751-7512 
CA Santa Clara, MANCO ................. 408-496-8611 
CT Milford, Motors & Drivers Inc. ....•.... 203-677-8509 
FL Ft Lauderdale, IOOL 1ns1rs. .•.......... 305-971-0209 
FL Tampa, Wacco Inc. ................... 813-821-8441 
GA Marietta, Control Equip. Co. ........... 404-427-8776 
10 Boise, Radar EIec. Co, Inc. • • • . . . . . . . .. 208-336-2227 
IL CountIy!.;de, Chicago Chain & Transmission 

· . . • . . • . . . .. . . . . . . . . . . . . . • . . . • .. . . • . ... 708-462-9000 
IN Mishawake, Power Camps. of Midwest 

218-256-8630 
AIR-o-TRONICS, Trush, Inc., 2747 At 20 E., P.O. Box 326, 

Cazenovia, NY 13035, Tel: 315-855-2387,1WX: 71G-541-
1530, FAX: 315-655-3862; FSC No.: 18663; Emp/.: 15 ....................................... 216-892-1770 IA Des Moines, Kim Controls ............ 515-274-8194 

OH Worthington, Baehr, Greenleaf & Asaocs. KV Louisville, AuIomaIic Controls. . . . . . . .. 502-426-4686 
Baton Rouge, 0 & W Sys. SIs. ...•.... 504-753-0992 A1RPAX-CAMBRIDGE DIVISION, A North ......... , ...•.•......•....... '" .•.. " 614-847-0220 LA 

American Philips Co, Woods Ad., Cambridge, Mo 
21613, Tel: 301-228-4800, TELEX: 6649136, 1WX: 710-
865-9655, FAX: 301-226-8910; FSC No.: 81541; EmpL: 

OR Baaverton, Airpax .. . .. .. .. . • . .. . . .. . . . 503-641-8130 LA Kenner, 0 & W. Sys. Sis. .............. 504-466-1692 
PA Pittsburgh, Russell F, Clark Co. ....... 412-242-9500 MA Hingham, Hingham Bay Corp. ......... 617-740-1900 
TX Dallas, Airpax......................... 214-851-7433 MI Datroit. Autcmatic Controls ........... 315-533-8690 

1100; SIs. Mg,: Sandy Monaghan ............. a'1348 UT SaJllake City, Lange SIs. ............. 801-487-D843 MN Mlnneapolls, Kim Controls............ 612-78G-2991 

Local Sales Offices & Reps 
WI Wauwalose, Larson Assocs. .......... 414-258-0529 MO Fenton, H~Tech EIec. ................. 314-343-8060 

AL Huntsville, Bel ...................... .. 
AZ. Tempe, Westrep .................... .. 
CA Anaheim, WesIrep .................. .. 
CA San Diego, WesIrep ................ .. 
CA Santa Clara, Airpax .................. . 
CO Littleton, Lange SIS. .................. . 
FL Pompano Belt, Airpax .............. .. 
GA Chamblee, Bel ...................... . 
10 Boise, Lange SIs, Inc. ................ . 
IL Lake Zurich, Somers-Stanton, Inc. .••. 
IN Indianapolis, Airpax .................. . 
IA Marion, Rep Assocs. ................. . 
Mo Frederick, Airpax ..................... . 
MA Northboro, Airpax ................... .. 
MI Farmington HIlls, Airpax ............. . 
MN Eagan, Airpax ....................... . 
NY Rochester, Airpax ..................... . 
NY Syosset, Airpax ...................... . 
OH Dayton, Baehr, Greenleaf •.•••.••....• 
OH Westlake, Baehr, Greenleaf .......... . 
OH Worthington, Baehr, Greenleaf ...•.... 
OR Baaverton, Airpax .................... . 
PA Pittsburgh, Russell F. Clark ......... .. 
TX Dallas, Airpax ........................ . 
UT SaHake City, Lange SIs. ............ . 
WI Wauwatoas, Larson Assocs. ......... . 

205-538-4411 
602-820-9932 
714-527-2622 
619-566-6560 
408-960-0410 
303-795-3600 
305-978-9019 
404-455-0405 
208-345-8207 
708-438-2999 
317-573-9911 
318-373-0152 
301-243-3133 
508-393-1919 
313-553-8030 
612-883-9007 
716-854-7470 
51&-364-1217 
513-438-0724 
216-892-1770 
614-847-0220 
503-641-8130 
412-242-9500 
214-851-7433 
801-487-D843 
414-258-0529 

AIRPAX-INTERNATIONAL DIVISION, A North 
American Philips Co., West Johnson Ave., Cheshire, 
CT 06410, Tel: 203-271-8000, FAX: 203-271-8400; EmpL: 
350; SIs. Mgr: All catano ........... 801875; 001128 

Local Salas 0IIice8 & Reps 
AL Huntsville, ac.I. ...................... 205-538-4411 
AZ Tempe, WesIrep ...................... 602-820-9932 
CA Anaheim, WesIrep .................... 714-527-2622 
CA San Diego, Waslerep ................. 618-586-8580 
CA Santa Clara, Airpax .................... 408-98G-0410 
CO Littleton, Lange SIS. ................... 303-7~5-3600 
FL Pompano Bet!., Airpax ............... : 305-978-9019 
GA Chamblee, ac.L ...................... 404-455-0405 
10 Boise, Lang Sis., Inc. .................. 208-345-8207 
IL Lake Zurich, Somers-Stanton, Inc. ..•. 708-438-2999 
IN· Indianapolis, Airpax ................... 317-573-9911 
IA Marion, Rep Assocs. .,. ... .. .. . .. ..... 318-373-0152 
Mo Frederick, Airpax • . . . • .. . . .. . . • .. . . .. •. 301-243-3133 
MA Northboro, Airpax .... .. .. . .. .. .. • .. ... 508-393-1919 
MI Farmington Hills, Airpax .............. 313-553-8030 
MN Eagan, Airpax ........................ 612-663-9007 
NY Rochester, Airpax ......... .. .... ... ... 716-654-7470 
NY Syosset, Airpax ....................... 51&-364-1217 
OH Dayton, Bahr, Greenleaf & Asaocs. .... 513-438-0724 
OH Westlake, Bahr, Greenleaf & Asaocs. .. 216-892-1770 
OH Worthington,. Bahr, Greenleaf & Assocs. 

AIRPAX-CHESHIRE DIVISION, A North American 
Philips Co., Cheshire IOOl Pk., Box E, Cheshira, CT 
06410, Tel: 203-271-8000, TWX: 710-455-4048, FAX: 203-
271-8100; EmpL: 600; SIs. Mgr: Jerry Gabbard 

....................................... 614-847-0220 
OR Beaverton, Airpax . . . . . .. . . .. . . .. . .. . .. 503-641-6130 
PA PIttsburgh, Russell F. Clark Co. ....... 412-242-9500 
TX Dallas, Airpax • . . • . .. . . • .. .. .. . .. . . . • . • 214-851-7433 

• " . . . .•.. .. •. ..• . . .•..•.. •• ... •.•.. . . . a'1875; 001128 UT Salt lake City, Lange SIS. .......... '" 801-487-D843 

Local Salas Offlcas & Reps 
AL Hlintsvilla, ac.l. .. ................... . 
AZ Tempe, WesIrep .................... .. 
CA Anaheim, WesIrep ................... . 
CA san Diego, Waslrep ................. . 
CA Santa Clara, Airpax .................. . 
CO Littleton, Lange SIS. ................. .. 
FL Pompano Bch., Airpax Co. ........... . 
GA Chamblee, ac.l .................... .. 
ID BoIse, Lang SIS., Inc. ................ .. 
Il Lake Zurich, Somers-Stanton, Inc. •..• 
IN Indianapolis, Airpax .................. . 
IA Marion, Rep Asaocs. ................. . 
Mo Frederick, Alrpax ..................... . 
MA NOrthboro, Airpax ..................... . 
MI Farmington Hills, Airpalt ............. . 
MN Eagan, Airpax ....................... . 
NY RochesIer, Airpax .................... . 
NY Syosset, Airpax ...................... . 
OH Dayton, Baehr, Greenleaf & Asaocs. .. 

WI Wauwatosa, Larson Assocs. .......... 414-258-0529 

205-538-4411 
602-820-9932 
714-527-2822 
618-586-8580 
408-960-0410 
303-795-3600 
305-978-9019 
404-455-0405 
208-345-8207 

AIRPAX SENSOR DIV., A North.American Philips 
Co" Cheshire Industrial Park, ·Cheshire, CT 06410, Tel: 
203-271-6000, TB.EX: 962421, TWX: 710-455-4048, FAX: 

. 203-271-8100; EmpL: 200; SIs. Mgt: Jim Rochford 
....................................... 801875; 001128 

Local Salas Offices & Reps 
AL Bimingham. Dwight W. Prouty Co., Inc. 

708-438-2999 AZ Tempe, WesIrep ..................... . 
317-573-9911 CA Anaheim, WesIrep ................... . 
318-373-0152 CA San Diego, WesIrep ................. . 
301-243-3133 CA Santa Clara, Airpax ................. ;. 
508-393-1919 CO Lit\IeIon, Lange Sis., Inc. ............. . 
313-553-8030 FL Pompano Bet!., Airpax ••••.••••••• : ••• 
612'683-9007 GA Marietta, Control Equip. Co. .......... . 
716-854-7470 10 BoIse, Lange Sis, Inc. ................ . 
51&-364-1217 K. lake Zurich, Somers-Stanton Inc. •••.• 
513-438-0724 IN Irdanapolis, Airpax .................. . 

205-986-8110 
602-82G-9932 
714-527-2622 
618-586-8580 
408-980-0410 
303-795-3600 
305-978-9019 
404-427-8776 
208-345-8207 
708-438-2999 
317-573-9911 

NY 
NY 

Johnson City, Help Elctms. ••..•....... 807-729-3528 
N. Tonawanda, N.E. Controls of Buffalo 

NY New ~ Park, 1/0 Corp. ......... , .. 
NY Thompson RIdge, Vespo MkIg. ..•..•. 
NO Charlotte, McGuire & Crawford ...... . 
OH Brunswick, Autcrnatic Controls ....... . 
OH Cleves, ATR DisIrs. ................. .. 
OR PorIIand, Radar EIec. Co. Inc. ........ . 
PA Conshohocken, 1/0 Corp. ............ . 
PA Pittsburgh, Friday EIl\n ............. . 
TX Dallas, Automatic Sys. .............. .. 
TX Houston, The Haltom Co. ............ . 
VA Salem, Process Specialtias ......... .. 
WA Richland, Radar EIec, Co., Inc. ... '" .. . 
WA Seattle, Radar Elec, Co., Inc. ........ .. 
WA Spokane, Radar Elec, Co., Inc. •.•..... 
WI New Berlin, ElecIric Sales & Engrg. '" 

716-891-0D81 
516-355-0130 
914-361-2800 
704-366-3454 
216-273-1117 
513-353-1600 
503-232-3404 
215-825-4610 
412-341-1444 
214-688-1810 
713-782-5825 
703-563-0707 
508-943-8790 
208-282-2511 
508-747-3053 
414-782-2400 

A1RTRON, litton Industries, Inc., 200 E. Hanover Ave., 
Morris Plains, NJ 07950, Tel: 201-538-5500, TWX: 71 G-
986-7473, FAX:.201-538-0357; FSC No.: 80006; EmpL: 
500; SIs. Mgt: M. R Grosso, Nail SIS. Mgr. 

AIR-YAC ENGRG. 100 GuW St, Milford, CT 06480, Tel: 
203-674-2541, FAX: 203-783-1383; Empl: 40 

AJAX MAGNETHERMIC CORP. 1745 Overland Ave., 
N.E., Warren, OH 44482, Tel: 216-372-8511, TELEX: 098-
2482, FAX: 216-372-8644;~: 500 

A.J.'S POWER SOURCE, 214A Cox Drive, land-<>
Lakes, FL 34639, Tel: 8OG-933-n25, FAX: 813-998-5037; 
Empl: 10; SIs. Mgr: Allen L Johnson Jr ....•.•• 001584 

Local Salas Offices & Reps 
Fl. Land-O-Lakes, AJ's Power Source ...• 
GA Duluth, AJ's Power Source ......... .. 
NO Raleigh, Overton Asaocs. ........... .. 
SO Walhalle, Overton Asaocs. .......... .. 
TN New Tazewell, Overton Assocs. .•.•.. 

813-996-2583 
404-441-7927 
918-781-7004 
803-838-7101 
615-826-8009 

AKG ACOUSTIcs, INC. 1525 Aluardo St, San Leandro, 
CA 94577, Tel: 415-351-3500, FAX: 415-351-0500; EmpL: 
100; SIs. Mgt": David Angress 

AKR(}.MILS, Myers Industries, 1293 S. Main St, Aleron, 
OH44301, Tel: 216-253-5593, TELEX: 96-8321, FAX: 218-
253-9801;~: 200; SIs. Mgt": W. J. Tonachio; DIst. Mgr: 
0. MartIn 

ALADDIN ELCTRNS., see AlE Dlv. of Yemitron 

'EEM 199·1 North American offices only. For Worldwide reps & distributors, see Vol. W. 607 



ALAN I Manufacturers and SaIesOllices . Directory 
ALAN INDUSTRIES INC. Po. Box 1203, Columbus, IN ALBION INDUSTRIES, 800 N. CIar1< Sf., Albion, MI48224, ALLEN BRADLEY CO~ . B.ECTRONIC 

47202, Tel: 812-3n-8888, FAX: 812-372-51109; FSC No.: Tel: 517-629-9441 . ~ENTS DIV~ A RockweIIIntemaIIonaI Co. 
1414 AIIen-BradIey Dr •. EI Paso, TX. ~ Tel: 91H112-
4888, 800-592,.4888, TELEX: 749-400, FAX: 915-594-
8822; Er\1ll: fl5OO; SIs •. Mgt: a-ge Hack8IadI; . DiIIt. 
Mgt: George HackIIIadI 

52750; Er\1ll: 38; SIa. Mgt: Blayde A Kennedy 

Locsl Sales OffIces & Reps 
AL HuidaYiIIe, Saber Aaaoca. ....•...•.... 80()032NI863 
AZ ScoIt8daIe, An:om SIs., Inc. ••••••••••• 802-947-5745 
CA Calabasas, Pamcor, Inc. ••..•..••..•.• 818-34H701 
CA Palo Alto, RF Asaocs. ••••••••• . • • •• • • . 415-4940-3331 
FL Apopka, Saber Aaaoca. •.•••...•...... 800-432-6288 
FL . Melbourne, Saber Asaoc:. ...••...•.... 800-432-6288 
FL Tampa, Saber Aaaoca. ...•..••.•.•.... 1IOCl-432~ 
GA Lawrenc:evl1Ie, Saber Asaocs. ••••.•••• 800-327-11853 
IN Fort wayne, TX SIs. ..•...•.•....•...• 219-4811-4447 
KS Roeland Park, Abrams & Aaaoca. ..... 913-432-2303 
MD Ken8lngIoI\ Koebert Aaaoca. ...•.••.. 301-493-8924 
MA TopafieId. Uberty EICIcIro MkIg. ••••••• 508-887-6655 
MO St LouIs, Abrams & Asaocs. •..•••.••• 314-~7 
NY New Rochelle, AIIICOf EIcIms. •..••..•. 914-236-8838 
NY Syracuse. T-8quared EIcIms. ..... ..... 315-463-8692 
Nc Clayton, Saller Aaaoca. .•.........•... 800-327-11853 
OH Dayton. Frederic L Ohmer •...•....•.. 513-434-1454 
OR Portland, Caruso ~ Aaaoca. ••.•.•...•. 503-246-5439 
PA Glenside, Koebert Aaaoca. ••...•...••. 215-887-2310 
TX Addison, Robert R Thomas Co........ 214-233-8235 
WA Bellevue, Caruso & Aaaoca. . . . . . . • . . • . 208-455-8811 
wv InwOod, Koeber1 Asaocs. • • • • • . • • • . •• .• 304-229-8401 
EXP cr, Stamford, Dage Corp. .•....•.... . • 203-324-3123 
Can onawa. Ont. Gig&-Tron .•.•....•.•.•.• 813-225-4090, 

ALARM CONTROLS CORPORATION, P.O. Box 280, 

AI..DEC, . INC. 352S Old Conejo Ad, , Newbury Park, CA 
91320, Tel: 1105-499-6867, T8..EX: 239-447, FAX: 805-
498-7945;Eft1ll: 57; SIa. Mgt: Harry Tosacb 

·ALDEN COMPUTER SYS1EMS, One Salem Green. Ste. ALLEN- EiRADLEY CO~ Div. of IndustrialConItoI Grp., 
420, Salem, MA 01970, Tel: 508-744-1314; SIa. Mgf: 1201 S. Seconil Sf., MlIwUcee. WI 53a01, Tel: 4140382-
Donald O'Brian 2000, T8..EX: 268119, 1WX: 4311018, FAX: 41~; 

~: 1800; DIBt. Mgt: Dick ZsjoI1< 

ALDEN aeCTRONlCS, INC. 40 Washinglon Street. 
Westboro, MA 01581, Tel: 508-36&-8851, TB.EX: 94-8404, 
FAX: 508-898-2427; EmpL: 125; SIs. Mgt: L A Farringlon 

ALDEN PRODUCTS CO. Po. Box 860, 117 N. MaIn Sf., 
Brockton, MA 02403, Tel: 508-583-0160, FAX: 508-583-
0184; FSC No.: 01009; Er\1ll: 150; SIs. Mgt: Donald J. 
Paul ..•....•....•...••...•.... .....•..•... 1>1181-1183 

ALDEN SYSTEMs, Alden Products Co. 262 N. MaIn Sf., 
P.O. Box 860, Brockton, MA02403-086O, Tel: ~ 
0160, TELEX: 287 793 ALDN UR, FAX: 508-583-0184; 
~: 150; SIa. Mgt: D. Paul 

A. L DESIGN, INC. 1411 Military Ad, BuIfaIo, NY 14217, 
Tel: 716-87!H!24O, FAX: 7f8-875-2404; Eft1ll: 25 

FAX: 818-765-2387 
ALLEN CO., INC., ROBERT 0..7287 eoicMater 

Canyon, N.!follywood, CA 91605, Tel: 81&-785-Il300, BOO-
999-3711; Eft1ll: 35; SIa. Mgt: Bob KiIIIz 
.. . . ... •• . . • . •. ..• • .• . . . • . • •• • A-1008-1001, 1831-1842 

Locsl Sales Offices & Reps 
CA Sunnyvale, Robert Go Allen Co., Inc. •.• 40&-243-7007 
cr Wlndscir, Janeco ...... ................ 203-e88-4513 

Deer Park, NY 11729, Tel: 51&-586-4220, FAX: 51&-58&- ALEPH INTERNATIONAl.. CORP~ NIppon Aleph IL ChIcago. Rendell SIs. .....••..•.•..•.• 312-967-1513 
NJ PaIsades Park, JancQ Technlg.1nc. ••. 201-941-4008 
NM Albuquerque, NaIco EIcIms. .••.••.•.• 503-293-13119 
NO Kemsville, Weilace EIcIms. ...•....••. 919-996-2742 
MN Oakdale, CorI1liele Sis. ......•.......• 812-731-2923 
TX Irving,.Klte EICtms. •••••••••••••• ••.••• 214-986-0321 
WA Redmond, IntsrsIaIe EIcIms. ..••••..•. 206-865-5257 
EXP Dublin, Ireland, StandaId Campa. Lid. .:... 375-25025 

8500; FSC No.: 55042; EmpL: 50; SIB. Mgt: John Corp., 1026 Griswold, san Fernando, CA 91340, Tel: 81&-
Benedet1D 385-9858, 800-423-5822, FAX: 818-365-7274;~: 17; 

ALASCO RUBBER & PLASTICS CORP. 617 MountaIn 
VIew Ave.fJ7, SeImont, CA 94002, Tel: 415-595-4100. FAX: 
415-595-0296; FSC No.: 13662; Er\1ll: 25 

ALBAR, INc.. 19013 361h Ave. W. Lynnwood, WA 98038, 
Tel: 20&-771-4008, ~5227, FAX: 20&-771-2163; 
Er\1ll: 50; SIB. Mgt: David C. StillIer •..•..•••.. A-2152 

Locsl Sales OffIces & Reps . 
CA Granada Hills, Crown EIcIms. ......•.• 816-36&-7475 
GA M8riaIIa, B-C EICtms. SIs. •....• ;...... 404-565-2068 
PA Newtown, Indl Sis. Aaaoca. .••....••.• 21~2076 

ALBEROX CORPORATION, New Bedford Ind'l PI!., New 
BedIoId, MA 02745, Tel: 508-995-1725, FAX: 5Cl6-995-
6954; Er\1ll: 180 

Aleph International 

The 
Largest 
Relay 

Distributor 
in the World. 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 pm. are 
, Shipped the Same Day 

(213)452-1229 (415) 835-1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

Allied Control Relays 

The 8 Largest 
Relay •• 

Distributor 
in the World. 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452-1229 (415) 835-1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

SIs. Mgt: Frank MasIroIonardo 

A.LE. SYS., INc.. 150 Homer Ave., Ashland, MA 01721, 
Tel: 50&-881-5252, FAX: 617-235-6586; ~: 70; SIa. 
MgT: John Boyd/Ken Duval; Dist. Mgt: John Boyd/Ken 
Duval .......................................... 0011104 

ALEXANDER BATTERIES, New Product/OEM 
Dlvleon,Po. Box 28860, SenDiego,CA 92198, Tel: 61&-
480-4445, TELEX: 371-9655, FAX: 61&-480-1351; Er\1ll: 
390; SIs. Mgt: Dave Zeman ................... 001430 

Locsl Sal. Offices & Reps 
CA Sen Diego, Alexander BaIteries;New Prod/OEM Oil(. 

...•.•......•.• : ••.•..•• 619-480-4445-619-480-1351 

ALEXANDER MANUFACTURING COMPANY, Po. 
Box 1506, Mason CIty,IA 50401, Tel: 800-247-1921, 515-
423-8955, TELEX: 3719655, FAX: 515-423-1844; EmpL: 
270; SIa. Mgt: Bill Sapp .•.•...•.••.••......... 001430 

ALEXANDRIA EXTRUSION CO. Po. Box 847 Cty. Ad. 
22 North, Alexandria, MN 56308, Tel: 612-763-6537, FAX: 
612-763-6630; EmpL: 140; SIs. Mgt: Brian L Bloedorn 

Locsl DIsIIIbuIoIs 
CA AnaheIm, Deco EIcIms. .•.••.••.•..••• 
CA QakIand, BrIll EICtms. •..•.••.••...•.•.• 
CA Redwood CIty, HOB ••••.•... ; •...••. 
CA Sen Diego, Deco EIcIms. .•.......•.•. 
CA Sen Diego, Mock II ....... ; .......... . 
CA Sen I.eMdro, Gmway EIcIms. .••.•.• 
CT Greenwich, WIse Campa. •....•..•...• 
CT StratIord, C-TronIcs, Inc. ••••••...••.•• 
ID Boise, Radar EIec. Co., Inc. ....•..•...• 
IL Itasca, Voyager EIcIms. Corp. .......•. 
MA Wilmington. HeIIIiIld EIc:tms., Inc. .••••. 
MN Fridley, Voyager EIcIms. Corp. ••....•. 
NJ Garfield. B & R EICtms. ....•...•..•.•. 
OR Portland, Radar Elec.Co., Inc:. .• : •••••• 
UT Provo, Central Utah EIctm Supp. ..... 
WA Richland, RadarEIec. Co., Inc. .•....•. 
WA Seattle, Radar EIec. Co., Inc. ...•...•.• 
WA Spokane, Radar EIec. Co., Inc. .•..•.•. 

714-830-e252 
405-834-5888 
415-36&-1386 
619-693-1595 
61&-580-0515 
415-632-4500 
203-531-4880 
800-243-9Il87 
208-336-2227 
312-773-4900 
617-657-4870 
612-571-7766 
201-470-0700 
503-232-3404 
801-373-7522 
509-943-8336 
20&-282-2511 
509-747-3063 

AlFA ELECTRONICS,INC. P. O. Box 8089, Princeton; NJ ALLEN DATAGRAPH, INC. 2 Industrial Way, SeJam, NH 
08543-8089, Tei: 609-275-0220, FAX: 609-275-9636; 03079, Tei: 603-893-1983, FAX: 803-893-9042; SIs. Mgt: 
EmpL: 9; SIs. Mgt: Jell Kao Torn Allen . 

ALGa, INC. 1237 Queen Anne Avenue, ODENTON, MD ALLEN sYSTEMs, 2346 Brandon Ad, Columbus, OH 
21113, Tel: 301-672-1544, T8..EX: FAX: (301) 672-1456; 43221, Tel: 614-48&-7122; Er\1ll: 10 
EmpL: 12; SIa. Mgf: Go J. O'Mara 

ALLEN TECHNOLOGY, PO Box 575, Sulton, NE 68979, 
AUNABAl, 28.Woodmont Ad, Millord, CT 08460, Tel: 203- Tei: 402-773-5285 

877-3241, TWX: 710-462-1178, FAX: 203-877-3241 (ext 
·380); ErnpL: 255 

ALLEGRO MICROSYSTEMS, INC. formerly Sprague 
Semiconductor Grp., 363 Plantation Sf., Worcester, MA 
01805, Till: 508-795-13GO, FAX: 508-792-9024; FSC No.: 
31019,0CVK3,2D532; EmpL: 2000; SIs. Mgf: D. Ax; Dist. 
Mgt: J. Nardone 

ALUED CONTROLS INCORPORATED,562 Captain 
NevIlle Dr. WateoIlury, CT 06705-3827, Tel: 203-757-4200, 
FAX: 203-757-4204; FSC No.: 5945; SIa. Mgt: John T. 
Kryjak, VP Sis. & MkIg. .••••••••••••.•••.• ..1400-1403 

Locsl Sales OffIces & Reps 
AL Huntsville, Hughes Aaaoca. Inc. •...... 205-53&9108 
CA Irvine. ~ Mktg. Aaaoca., Inc. 

ALLEN AVIONICS, INC. 224 E 2nd Sf., Mineola, NY CA 
11501, Tel: 51&-24&-8080, FAX: 51&-747-6724; EmpL: 

..•..•.... ....••. .•.... ..... ..... •... .. 714-727-0688 
Tarzana. Component MkIg. Aaaoca., Inc. 

300; SIs. Mgt: JellteyBuchman ........ A-1494,1853 

Locsl Sales OffIces & Reps 
AZ PhOenix, J. F. Hurtbut eo. ............. 602-952-2079 
CA Arcadia. Van GoII & Asaocs. .•.••••.•• 618-445-9728 
CA PalO Alto, Adtek Asaocs. .•.• ••••••.••• 415-323-5414 
CA Sen Diego, Van GoII & Assocs. .....•• 619-308-0687 
CO Golden, J. F. Hurlbut Co. •........•.... 303-27&-7796 
FL Melbourne, Reynolds & Aaaoca., Inc. •• 407-259-7000 
IA Des MoInes, The Beams Co. . . . . . . . . .. 515-255-1146 
KS SIiawnee Mission, The Beams eo. .... 913-631-0300 
MA SciIuaIe, D&M Tech. Sis. •. . .•.•.. .•.•• 617-545-9369 
MO St LouIs, The Beams Co. •.•..•.•..•.• 314-434-64411 
NY PIaIrwIew,EasIem Metro Asaocs. ." •.• 51&-931-1414 
NO Raleigh, Reynolds Aaaoca. ............ 407-259-7000 
PA W. Conshohocken, ~ Corr11 SIs. Inc. 

.•. .......•.•..•...••••..•••.•..••....• 215-825-8610 
TX Dallas, I!nIdenc!I Corp. ....••...•..... 214-352-3554 
VA Alexandria, Vanguard EngIg. SIs....... 703-768-1660 
WA Seattle, Eveogreen Mktg. Gop. ....... ,. 206-633-3160 

. . • . . . .. . . . . . . . . . .• . .• . . . . . . . . . . • . . . . . . 81 &-706-6058 
cr 
FL 
GA 
IL 
IN 
MD 

Clinlon, SeImark Aaaoca., Inc. ••.•...•. 203-673-9088 
Orlando, TrirnaJ1< Aaaoca., Inc. . • • • . •• •• 407-859'5504 
Norcross, HUghes Asaocs.Inc. ..•• ••..• 404-662-1587 
Skokie, Industrial Reps., Inc. . • . •• •••• • . 70&-987-6430 
indianapolis, M & L EIctrn. SIs.......... 317-359-4742 
BurtonsviIle,Cha8apeake Technlg.1nc. 

MA Millis, SelrnaJ1< Aaaoca., Inc. •... "' ..... 
MN BIoorninglol\ IndL Reps., Inc. •...•...•. 
MS Corinth, Hughes Aaaoca..1nc. ..•.•..... 
NH Hopkinton, Selmark Aaaoca., Inc. ••.•••• 
NJ Englewood, Gray Aaaoca., Inc. .•••..•• 
NJ ·KenvI~ Gray Asaocs. Inc. ••••••••••.• , •• 
NO Cary, Hughes Aaaoca. Inc. ........... . 
OH Beachwood, EIcIm. Se/eerraIers, Inc. 

301-23&-0530 
50&-37&-2914 
612-654-8027 
601-287-2915 
603-746-3299 
201-894-0694 
201-1127-6862 
919-467-7029 

..••. •••.•.••••••..•..•. .•.••. .•••.•.•. 21&-831-9555 
AZ PhoenIx. BI.S Corrvns. ................ ao2-841-6613 
PA PIttsburgh, I'rocNs Engrg. Co. •. ...... 412-581-5050 
TN Knoxville, Hughes Aaaoca.Inc. ••. ...•. 615-55&-0263 

608 North American offices only. For worldwide reps & distributors, see VoL W. EEM1991 



Manufacturers and Sales Offices Directory 
TX Austin, Comp. Technlg. ....•.•...•.•.. 512-250-2450 
TX Dallas, Comp. Technlg. •...........•.. 214-783-8831 
TX EI Paso, Alexander Entprs. • • • • . . • • • • .• 915-591-3142 
TX Houston, Corr1lOOent Technlg. •....... 713-961-1262 
WI BrookIIeId, Induslrial Reps., Inc. ..•.•.• 414-7~93 

Local D/sIributonJ 
CA Los Angeles, Master Distrs. ....•...••. 213-452-1229 
CA Santa Ana, Ef.Com, Inc. .. . . . . . • . . . . . .. 714-432-6633 
CA Santa Ana, Nandan Elclms.loo........ 213-924-7651 
FL Fl Lauderdale, "-'-Radio........ 305-973-4141 
IL Chicago. Newark EIcIms. ..•••.•...•.• 312-784-5100 
IN indianapolis, Be" Inds. .....•.......... 317-875-8200 
MA Newton, Green&Shaw . . • . . • . . . . . . . . . . 617-969-8900 
MN MInneapoUa, Control Design .....••..• 612-721-1628 
NJ 0BkIand, Relay Specialties............ 201-337-1000 
NY Buffalo, Summft Distrbg. .........•.... 716-887-2800 
NY Farmingdale, Pride Elctrns. •.••..•.... 516-293-4020 
NY Hauppauge. Jaco EIctrns. ............. 516-273-5500 
NY PlaInview, ACI •..•...•.•.........•.... 516-293-6630 
NY Rome, Rome EIctms. ..•...•..•••...•• 315-337-5400 
OH Willoughby, Gateway Megatech ...... 216-953-0333 
OK Oklahoma CRy, EIectto Entprs. .. . • . • . . 405-427-6591 
PA Philadelphia, P. E I. Genesis .......... 215-673-0400 
PA Philadelphia, Shap Elctrns. . . .• .. . . .... 215-969-3300 
Can PoInte Claire, Que., Future EIctms. .... 514-684-nl0 

ALlIED ElCTRNs., SUBSIDIARY OF HALL-MARK, 
7410 Pebble, Fort Worth, TX 76118, Tel: 800-433-5700, 
FAX: 817-595-6470; Eq>L: 250; SIs. Mg," Ed Bridges 

ALTAIR 
FAX: 818-701-5508 

ALTAIR EXCHANGE CORPORAll0N, 19201 
Parthenia Sl No£, NortIIidge, CA 91324, Tel: 816-701-
69n, BOo-B24-5B20 ......•.•••.•..•..... 801034-1036 

ALTECH CORP., 120 Old Csmplain Ad., Somerville, NJ 
08876, Tel: 9011-707-8484, FAX: 906-707-4455; ErnpL: 35; 
SIs. Mg," Steve Stahovic, V.P.; Dist. Mgr" Mort Gelfand, 

VP. ... a'1349, 1843; C>1006-1oo7, 1148, 1184-1171 

ALTEK CO. P.O. Box 1126, Torrington, CT 06790, Tel: 203-
462-7626, FAX: 203-496-7113; FSC No.: 53939; EqlL: 65; 
SIs. Mgr" Stephen Altschuler 

ALTEK CORPORATION, 12210 Plum Orchard Dr. Silver 
Springs, Me 20904-i'BIl? Tel: 301-572-2555, TWX: 710-
625-0422, FAX: 301-572-2510; FSC No.: 70336; Empl.: BO; 
SIs. Mgr" Thomas A Rainone; Dist. Mgr" Thomas A 

Rainone 

AMCOE 
CA San carlo&, EIecIronIc Engrg, Assoc. •. 41 ~2189 
FL Indian Rocks Beech, PAR Assocs. •.•. 813-596-8841 
GA Atlanta, PAR Assocs. ••.•••.••••..••.• 404-391-9117 
IL Park Ridge, G. MeL Cole Co. ......... 312-692-0885 
IN Jasper, E & K EIec., Inc. .•...•........• 812-482-3161 
KS Lenexa, DytecfSouth (west) .......... 913-888-0215 
KS Wichfta, DytecfSouth .............•... 316-263-7090 
MD Westminster, Chesapeake Technlgs. •. 301-875-0004 
MA Reading, May Technlg. •••••••••••.... 617-942-7135 
MI. Southfield, Comtellnstruments ..••.•• 313-358-2505 
MN Crystal, Abtech ...•...••.•••••..•••.•. 812-537-3384 
MO M8JyIand Hgts., DytecfSouth (east) ... 314-739-0885 
NJ Medford, McCoy Grp. ..•.....•........ 809-953-0770 
NM Albuquerque, ESCO EIctrns. .......... 505-243-3470 
NC CharIoIte, PAR Assocs. •...•.••.•.••.. 704-535-9658 
OH Cleveland, Comtellnstrs. ••..•••.•.•.• 216-442-8080 
OH Dayton, ComteI Instruments ....•.•.•. 513-426-5310 
OR Portland, SPS EIctrns. ...•..•.•...•••. 206-323-4140 
PA Exton, McCoy Grp. (_) ........•..•• 215-383-0350 
PA PIttsburgh, Comtellnstrs. (west) ...... 412-922-5720 
TX Dallas, Seaton Corp. ......... ..•.. .. .. 214-980-9680 
TX Houston, Seaton Corp. .....•.......... 713-731-2849 
WA Ectnonds, Power Sources Unlmltad .. 206-743-8841 
WA Redmond, SPS EIcIms. ..•.•.•.••••.•• 206-323-4140 

Local DistrIbutors 
GA Atlanta, PAR Assocs. •..•.•.....••.•.• 800-622-9555 
IL Park Ridge, G. MeL Cole Co. ......... 312-8Il2-8040 
NC Charlotte, PAR Assocs. ...••...••••••• 704-366-6516 

ALLiED-SIGNAL AEROSPACE CO. Bendix ALTERNATIVE MANUFACTURING, INC, 8 Summer AMBIT ASSOCIATES, 2036 San Rafael CL, Santa Clara, 

Communications Div., 1300 E Joppa Ad., Towson, MD 
21204, Tel: 410-5B3-4OOO, TWX: 710-232-1623, FAX: 410-
337-7465; FSC No.: 06845; EmpI.: 1500; SIs. Mgr" Jack L 
Shagena 

St, P.O. Box 2QO, Winthrop, ME 04384-200, Tel: 207-3n- CA 95051-2311, Tel: 406-241-5767, FAX: 406-241-4051 
93n, FAX: 207-3n-9379; EqlL: 20 

AMBI-TECH INOs., 319 Knickerbocker Ave., Hillsdale, NJ 
AL TRON, INC., 6700 Industry Ave., N.W, Anoka, MN 55303, 07642, Tel: 201~ FAX: 201-866-0597; Efr1:IL: 20; 

Tel: 612-427-7735, FAX: 612-427-3980; Empl: 165; SIs. SIs. Mgt" AI Nagler; DiBt. Mgr" AI Nagler 

ALLIGATOR TECHNOLOGIES, P.O. Box 9706, Fountain Mgt" Waldo W. Hasse 

Valley, CA 92708, Tel: 714-850-9984, FAX: 714-850-9987; ALUMINUM FILTER, 1000 C·'ndy I ft_ CA .......... a, CA 
ErnpL: 10; SIs. Mgr" Bertil Wanner; DiBt. Mgt" Robert ~'''' - ... ""'" 
Galler 93013, Tel: 805-684-7651, TElEX: 6713624, FAX: 805-

ALL-STATES, INC., 1801 W. Foster Ave., Chicago, IL 
60640, Tel: 312-726-0525, TElEX: 317027, FAX: 312-728-
6410; FSC No.: 2B863 

ALMOND INSTRUMENTS, See EG & G Almond 
Instruments 

ALPHA COMPONENTS, 1106 E SimpsOn Ad., 
Mechanicsburg, PA 17055, Tel: 717-697-8595, FAX: 717-
697-8809; FSC No.: 52748; SIs. Mg," Jerry Buckwafter 

ALPHA-CORE INC, 915 Pembroke St, BrIdgeport, CT 
0680B, Tel: 203-335-8805, FAX: 203-384-8120; EmpL: 15; 
SIs. Mgr" Sandu Pescaru 

ALPHA DIST. CORP, 3554 Brecksville Ad., Richfield, OH 
44286, Tel: 216-608-7100, 1-800-628-0641, FAX: 216-
659-3435 

ALPHA INDUSTRIES, INC, 20 Sylvan Ad., Woburn, MA 
01801, Tel: 617-935-5150, TELEX: 949436, TWX: 710-
393-1236; FSC No.: 17540; Empl.: 1400; SIs. Mgt" David 
Barker 

ALPHA-M CORP, 11518 Reeder Ad S.W, 115, Dalles, TX 
75229, Tel: 214-406-0424; Empl.: 8; Sis. Mgr" W. L 
Cowley 

ALPHA METALS, 800 Ate 440, Jersey CRy, NJ 07.304, Tel: 
201-434-8n8, FAX: 201-434-7508; EmpL: 350; SIs. Mgt" 
Dave Zerfoss, VP Assembly Prods. 

ALPHA OMEGA COMPUTER SYSTEMS, 33615 
Eastgale Circle, Corvallis, OR 97333; Tel: 503-754-1911, 
FAX: 503-757-7415; EmpL: 5; SIs. Mgt" Gary orlVer; DiBt. 
Mgt .. Gary Oliver 

ALPHA PRODUCTS, INC, 5740 Corse Ave. 6104, 
Westlake Village, CA 91362. Tel: 816-889-9304, TElEX: 
65-9210, FAX: 816-706-8966 

ALPHA-TECH INC, P.O. Box 209, Riverdale, NJ 07457, Tel: 
201-831-1222; Efr1:II.: 8; Sis. Mgt" M. Rice 

ALPHA THERMISTOR, INC., 7181 Construction CL, San 
Diego, CA 92121, Tel: 618-549-4880, BOo-235-5445, FAX: 
618-549-4791; EmpL: 30; SIs. Mg,." Dan McGllficuddy 

ALPHA WIRE CORP, 711 Lidgerwood Ave., P.O. Box 711, 
Elizabeth, NJ 07207-0711, Tel: 906-925-8000, TELEX: 
6853017,TWX: 710-996-5695, FAX: 906-925-7936; Efr1:IL: 
376; SIs. Mgt" Linda Smith 

ALPS ELECTRIC (USA), INC, 3553 N. First St, San Jose, 
CA 95134, Tel: 406-432-8000, FAX: 408-432-8035(37); 
EmpL: 7006; SIs. Mgt.". Mattie AlesI, 

684-3654; FSC No.: 17504; Eq>L: 120; SIs. Mgt" R L 
Baker 

ALUSETT U.s.A., INC, 3 Cecilia lane, Pleasantville, NY 
10570, Tel: 914-737-0120, FAX: 914-737-8697; Empl: 35 

AMADOR CORPORATION, Taylors Falls, MN 55084-
0270, Tel: 612-831-2487, TElEX: 5106007012. ESVLNK: 
62911738, FAX: 612-465-3073; EmpL:31; SIs.Mgr" Gene 
A Panger 

AMATOM ELECTRONIC HARDWARE, 446 Blake St, 
New Haven, CT 06515, Tel: 203-397-3311, TELEX: 963-
419, FAX: 203-387-4101; FSC No.: 06540; ErnpI.: 125; SIs. 
Mgt" James Marshall 

Local Sales Offlces & Reps 
AL Huntsville, Advanced CoqIB. Mktg. ... 
AZ. Phoenix, Carlberg & Assoc. .........•. 
CA Moor Park, Interconn ..•...•.••.••.... 
CA San Diego, Coastal EIcIms. .........•. 
CA Sunnyvale, Logan Sis. ....•........... 
CO Highland Ranch, Valcomp ...•........ 
CT Bethany, Reps. Corp. ................ . 
FL Longwood, R.O. Whitsell & Assoc. ••.. 
IL Elk Grove Village, Control SIs. ....... . 
IN Fl Wayne, Outman Sis. ..•...•.....•.. 
IA Marlon, M.S.R Assocs. ...•.......•..•. 
KS Roeland PI<, M.8.R Assocs. ........•.. 
MD Walkersvil~ Jadelectronics ........•.. 
MA Wellesley, Reps. Corp. ............... . 
MI Dearborn, Pftcher-Poulin ....•..•...... 
MN Edina, Jay Borman Sis. ..•...........• 
MO Sl Charles, M.S.R Assocs. .....•..•.•• 
NM Albuquerque, Carlberg & Assoc. ..•... 
NY New Rochelle, R D I Assocs. ....•.... 
NY Syracuse, Lenard Co. ............•.... 
NC Raleigh, TIngen Tech SIs. ...•...•.... 
OH Cleveland, J. Olsen Co. .............. . 
OR Beaverton, Luscombe Eng.fNW .••••• 
PA Birchrunville, Jadelectronics Assocs. .. 
TX Dallas, NesbItt ...•..•...............•. 
WA Bellevue, Luscombe Eng.fNW •.••.•.. 
WI Brookville, Control Sis. ...••..........• 
EXP NY Edgewood, Kaytech 100 ......... . 
Can Rexdale,TruenorIh Technlgs. ........ . 

205-881-5493 
802-468-0750 
805-529-4276 
619-922-5525 
406-732-6020. 
303-791-0330 
203-393-0024 
407-682-6662 
708-595-2110 
219-488-7699 
318-377-6261 
913-432-2131 
301-645-8036 
617-237-6476 
313-562-5450 
612-922-5525 
314-946-55n 
505-899-2155 
914-832-2626 
315-479-9191 
919-870-6870 
216-836-0510 
503-836-6664 
215-296-3600 
214-696-8700 
206-223-1541 
414-797-9500 
516-242-8606 
416-744-2233 

AMBER ELECTRIC DESIGN, 6969 Trans-Canacla Hwy, 
Sllaurent, PO. Canada H4T 1 V8, Tel: 514-333-8748, BOo-
361-3697, TELEX: 51~333-13BB; FSC No.: 38047; EmpI.: 
40; SIs. Mg,"Wayne Jones 

AMBER INDS., INC., 14902 Preston Ad. Sta 212. Dallas, 
TX 75379, Tel: 214-49().9801, FAX: 214-980-0329; SIs. 
Mg," R. Bacon .............•........••......... 801351 

Local Sales Offices & Reps 
AZ. Scottsdale, ESCO EIcIms. ....••...... 602-946-4404 
CA Radlands, ESCO Sis. ••.•....•.. ;..... 714-335-1444 

AMBROID CO. 461 Boston Street, Topsfield" MA 01983, 
Tel: 506-887-9248, FAX: 506-887-8727; EqlL: 3; SIs. 
Mgr" J. F. Strauss 

FAX: 708-671-9469 
AMCO ENGINEERING, 3601 N. Roee St, ScIilIerPl<, IL 

80176, Tel: 706-671-687Q, 800-633-3156, TWX: 910-227-
3152; EmpL: 350; SIs. Mgr .. F. A.Jo/lnsorI 
•••.•••.••.••••••••••••.••••.••.•.•. C>1008-1011,1. 

Local Sales Offlces & Reps 
AL HuntsviUe, Kemp Instrs. ...•........ . .. 205-837-4304 
AZ. PhoenIx, C. T. CarIlerg .............•. 602-488-0750 
CA Los AngaIes, Knight Co. ...•.......... 213-670-2833 
CA Orange County, KnIght Co. ........... 714-833-8250 
CA Rancho, The Knight Co. .......•...•.• 618-452-7196 
CA Santa Clara, Interconnect Sis. Grp. •. . . 406-960-1166 
CO Englewood, FG Mktg. Co. ..•....•.•... 303-795-9178 
CT Bethe~ Instr. Dynamics •••.•.•.•.••••• 203-743-5045 
FL Tampa, Temco Sts.lnc. ................ 813-655-7586, 

GA Atlanta, Kemp Instrs. •••.•••.••••.••... 
R. Beneenville, R. L Lang & Assocs. ••••. 
IN Fl Wayne, Walter W. Bieberich ...... . 
IN New Albany, Walter W. Biebrich, Inc. .. 
IA Davenport, Rush & West .•..•••.•.•.• 
KS Olathe, Rush & West •.....•.•...•..•. 
LA Lafayette, Kemp Instruments ...•.•.... 

BOo-2B2-8615 
404-452-8050 
706-766-3&67 
219-432-2537 
812-945-3187 
319-388-9494 
913-784-2700 
318-269-9452 

~1§.!tI~ 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 10th SI .. Oaklano. CA 94606 

C _____ f#J_= OO_iID1_ J 
(213) 452-8002 
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AMCO'E 
Me Columbia, L G. While & Co. ..... ;.... 301-~ 
MA Wakelleld, Instr. DynamJc8 ............ 617-245-5100 
MI uitania. EJecIro Sis. Assocs. .......... 313-421-7500 
MN St PauUieyda/Hanks Co. ........... 612-4114-6531 
MO St Louis, Rush & Wee! ............ .... 31+965-3322 
NM Albuquerque, C. T. Carlberg Assocs. . .505-636:-1448 
NY Endwel~ Reagan/ComparAlbany..... 607-754-2171 
NY Graet Neck, F & F Metro, Inc. ......... 516-462'4060 
NY Rocheeter, Reagan/Compar, Albany •. 716-271-2230 
NC Raleigh. L G. While & Co. ............ 919-1172-6049 
NC Winston Salem, L Go WhIte & Co. ..... 919-725-3612 
OH CheeterIand, EJectro Sis. Assocs. ... ,. 216-729-0190 

'OH Dayton, Electro Sis. Assocs. .......... 513-426-5551 
OK Tul8a,. Kemp Engr. .................... 916-663-4501 
OR BeeveIton, eclipse Mktg. Grp. ......... 503-642-1661 
PA Edgemon1, White/Whiddell Co. .•..... 21 &353-6343 
PA Pi1Isburgh, EJecIro Sis. Assocs. ....... 412-322-9000 
SC Greenville, L Go White & Co. .......... 803-27Hl630 
Tx AddIson, Kemp Engrg. ................ 214-931-7100 

. TX Austin, Kemp Engrg. .................. 512-263-3322 
TX Houston, Kemp Engrg. ................ .713-466-1465 
VA Ashland, L Go White & Co. ............ 804-752-7055 
WA Redmond, Eclipee Mktg. Grp. •••.•••.. 206-685-6991 
WA Spokane, EcJlpee Mktg. Grp. ..••.•••.. 509-1122-3972 
EXP NJ, Mahwah, IntL SIs. Div. . . • • . . • • • . . • • 201-625-0473 

Manufacturers and Sales ,Offices Directory 
Local SaIeB 0ffIcss & Reps 

FL Longwood, EAB,Jnc. .... , .. , ........... 407-339-4966 
NJ WyckOII,Chanco,Inc. ...... ; ... ; ...... 201,8g1-7666 
TX Della&, ConIroJ Comps. Corp. ........ : 214:458-8877 
Can Scarborough, Ont, LeecraIIInds....... 416-439-6320 

Local DistributoIS 
Can Spatlorough, Ont, LeecraIIInds....... 416-439-11320 

AMERACE CORPORATION, NewbUrgh Rd, 
HackaIIsIown,NJ 07640, Tel: 201-852-1122,TB.EX: 
6653377 AMERACE or 136435 HACK; FSC No.: 
3L 154;2270; ~: 275; SIs. Mgt: D. BuCcI 
.. .. .... ... .... ••. . ........ .... .. ... .... ... C·1307-1309 

AMERACE CORP. Elastimold Div. NewbUrg Rd,P.O. 
Box 503, HackaIIsIown, NJ 07840, Tel: 201-852-1122 

AMERICAN INSUlATED WIRE CORP. Leviton MIg. 
Co;, 36 Frtieman St, PawtuckeI, RI 02882, Tel: 401-726-
0700. TWX: 7100384-0150, FAX: 401-723-1420;' ~: 
1300; SI8. Mgt: Galle Stephen; Oiat. Mgt: John PImentel 

AMERICAN LASER SYSTEMS, INC. 751 s. Kellogg 
Ave., Goleta, CA 93117, Tel: 805-967-1l423, FAX: 805-683-
4362; FSC No.: 5650; ~: 4 

FAX: 213~834-0685 
AMERICAN ADVANTECH CORP. 1310 Tully Rd, SIll. AMERICAN MAGNETlCS CORPORATION, Group 

115, San Jose, CA 95122, Tel: 406-293-6766, FAX: 406- 4,740 Watsoncentar Rd, CaISon, CA 90745, Tel: 213-775-
293-4697; ~: 72; SI8. Mgt: Thomas Chen 6651, TWX: 911l-345-6256;~: 250; SIs; Mgt: Charlotte 

. WIIUams ..................... ;. .. • ... .. . .. .. .... 0010711 
AMERICAN AEROSPACE CONTROLS, 570 SmIth 

St, Fanningdale, NY 11735, Tel: 516-694-5100, FAX: 516- AMERICAN MAGNETICS, P.O. Box 49, CartervIlle, IL 
694-6739; EmpL: 48; SIs. Mgt: GregoJy D'Abra/no 62918, Tel: 611H185-4838, FAX: 616-965-4106;~: 120 
•.••.•..•.....•..••.•...••.••.• ~....... •. .. B·1876-1877 

Local DistributoIS AMERICAN MAGNETICS, P.e. Box 2509, Oak RIdge, TN 
NY Syracuse. Reagan/Compar, Albany ... 315-432-6232 AMJ:RICAN ALUMINUM, 230 Sheffield St, Dept. EEM, 37931-2509, Tel: 615-482-1058, TB.EX: 557-592, FAX: 

~ME[nN 
~II\~ 

FAX: 714-634-0905 
AMECON, INC, 1900 S. Chris La.. Anehelm, CA 92605, 

Tel: 714-ll34-2220, 800-392-2292, TWX: 510-1000-364; 
SI8. Mgt: FrankC8rJeone 
........................ A·1154, 1156-1156, 2154-2165 

AME.CORPORATlON, 33 Jacksoiwille Ad., P.O. BoX 195, 
Towaco, NJ 07062-0195, Tel: 201-263-1700, FAX: 201-
263-8199; EmpL: 20; SIs. Mgt: Edward Dlmilry 
.• ; .. : ........................................... B·1644 

AGASTAT 
Over 

100.000 
Timers 

in Stock. 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Plac«/ by 3:00 p.m_ are 
Shipped .the Same Day 

(2131452.1229 (4151835.1500 
. 1301 Olympic Blvd., • 1026 6th Avenue, 
Santa Monica, CA 90404 Oakland, CA 94606 

Underwriters Safety 

1.0~~e~00 8.-' .... 
Termmal 
Blocks 

in Stock. 

Over 
8.000.000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213).452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica. CA 90404 Oakland. CA 94606 

Mountainside, NJ 07092, Tel: 906-233-3500, FAX: 906- 615-482-5472; EmpL: 30; SIs. Mgt: E. T. Henson 
233-3241; EmpL: 125; SI8. Mgt: Ronald R. King 

AMERICAN MICROSEMICONDUCTOR, INC-, 133 
AMERICAN ASSEMBLY INC. P.e. Box 515, 7 Industrial KingsRd, Medison,NJ 07940, Tel: 201-377-9588, FAX: 

Dr. Florida, NY 10921, Tel: 914-651-3433, FAX: 914-651- 201-377-3076; EmpL: 15; S/s. Mgt: W. M. Foley; Oiat.Mgt: 
2055; FSC No.: 74795; ~: 5 D. B. Wilson .............................. ;..... A.2083 

,am.erican 
I~ arlum 

FAX: 714-731-6344 
AMERICAN ARlUM, Formerly American 

Automation 8< Arium, 14281 ChambersRd, Tustin, 
CA 92680-7207; Tel: 714-731-1661; EmpL: 39; SI8. Mgt: 
Suzanne ApItz .. . . . . ...• .• ..•.. .. ..•..•. . . ..•..• 001217 

Local SaIeB Offices & Reps 
CA PI!ICentIa. Access TechnJgs., Lee DyaI 

....................................... 714-996-3917 

AMERICAN CAPACITOR CORPORATION. 5367 Third 
St, Irwindale, CA 91706, Tel: 818-814-4444, ESVLNK: 910-
333-9810, FAX: 81&-814-4434; FSC No.: 59366; EmpL: 65; 
SIs. Mgt: Joseph Latourelle; Dist. Mgt: Joseph Latourelle 

AMERICAN CHEMICAL ETCHING,· See American 
Etching & Mfg. 

AMERICAN MICROSYSTEMS, INC. See GOULD 
AMI' . 

AMERICAN MICROWAVE TECHNOLOGY, INC. 
3060 E~ Street, Sune A, Bnia, CA 92621, Tel: 714-
993-0602, FAX: 714-993-1619; EmpL: 34; SIs. Mgt: Lowen 
A Beezley . 

AMERICAN . MONARCH, 2601-37th Ave., N.E., 
MlnneapoJls, MN 55421, Tel: 612-766-9161, FAX: 612-
766-2057; FSC No.: 11146; EmpL: 120; SIs. Mgt: Kathleen 
Varga; Dist. Mgt: Leon Anderson 

AMERICAN RADIONIC CO. INC. 32 Hargrove Grade, 
Palm Coast, FL 32137, Tel: 904-445-6000, FAX: 904-445-
6671; EmpL: 250; SIs. Mgt: Joseph Quinn 

. ~American I) Iv ~ Relays,.lnc. 

FAX: 213-944-0590 
AMERICAN COMPUTER HARDWARE CORP. 2205 

S. Wright St. Santa Ana, CA 92705, Tel: 714-549-2668, AMERICAN RELAYS, INC., 10306 NorwaJk Blvd., Santa 
Fe SprIngs, CA 90670. Tel: 213-944-0447; FSC No.: 

FAX: 714-662-0481; Empl.: 25; SIs. Mgt: Regan Dunne; 1 HY41; EmpI.: 45; SI8. Mgt: Richard Lenning 

Dis!. Mgt: Regan Dunne . . . .. . ... .. ... .. ....... .. .................. B.1404-1408 

AMERICAN . CONTROL PRODUCTS, Div. of 
Precision Timer Co;, Inc., 47 Weetbrook Ind'i PI<., 
Westbrook, CT 06488, Tel: 203-399-6253, FAX: 203-399-
5619; EmpI.: 35; SIs. Mgt: J. H. Hunicke 

AMERICAN CONTROL TECHNOLOGY, INC., 625 
V1IJageQuarterAd., Wee! Dundee, 1L6011&-2100, Tel:7OB-
426-6780, FAX: 706-426-1057; SIs. Mgt: AI Shrock 
................................................. B·1645 

AMERICAN CYANAMID CO. Metal Coated Fibers 
Dept, One Cyanamid Plaza, weyne. NJ 07470. Tel: 201-
831-2858, TB.EX: 219-138, TWX: 710-966-3045, FAX: 
201-839-6647; SI8. Mgt: Stephen D. Pouliot 

Local Sales Offices & Reps 
CA Irvine, Vale EJctm. Assocs. ............ 714-551-4004 
CT Guilford, Data Mark, Inc. .............. 203-453-0575 
FL Pompano 8ch, Bolton Assocs. • . . . • • .. 305-975-7245 
NY Jericho, J.S""are Mk1g., Inc. .......... 516-935-3200 
OH Cleveland, Components, Inc. .........• 216-243-9200 
OH Deyton, Components, Inc. ..•..•..•.••. 513-436-0255 
OR Togard, EKech, Inc, .................... 503-684-3458 
WA Bellevue, Eltech, Inc. .. .. • .. .. .. • .. .... 206-643-0525 

Local DistJibutoIs 
p;z PhoenIx, Keystone EJectro Sis. • . . •• . .• B02-995-3OO5 
FL Ft LauderdeJe, Brothers EJctms. ..•..• 305-561-6700 
MN Minneapols, The Bei!W!sI Co. ....... 612-835-2322 
NJ East Bru.-lck, Brothels EJctms. •.••• 201-236-2200 

AMERICAN B-ECTRONIC LABS, SEE AEl, AMERICAN RESEARCH & ENGINEERING, 1500 
DEFENSE CORP. Executive Dr. Elgin, n.. 80123, Tel: 70B-81lB-7245, FAX: 

70B-81lB-7094;· DIBt. Mgt: Nancy Crenshaw 
AMERICAN ELECTRONIcs. 1600 E. Valencili .Dr. 

Fullellon, CA 92831, Tel: 714-871-3020, TWX: 910-592-
1256; FSC No.: 89321; EmpL: 200; SIB. Mgt: Bill Holland 

AMERICAN ETCHING & MFG. 13730 Deemond St, 

AMERICAN SKYNET ELECTRONIC CO. 1474 
Gladding Ct., Milpitas, CA 95035, Tel: 4OB-945-8355, FAX: 
406-94&6357; EmpL: 25 

Pacoima" CA 91331-2796, Tel: 816-696-1167, FAX: 816- AMERICAN SWITCH CORP. See MorsComponents, 
896-0095; EmpJ.: 75 . Inc. 

AMERICAN HOFMANN CORP. P.O. Box 10369,3700 AMERICAN TRAN&COIL CORPORATION. 124-06 
Cohen PL, Lynchburg. VA 24506, Tel: 804-S22-0300, 101 Ave.; P.0B0x357,Richmond Hill, NY 11419-1410. Tel: 
ESYLNK: 5106000480, FAX: 804-846-1340; EmpL: 180; 716-441-5207, FAX: 716-441-4930; FSC No.: 18212; 
SIs. Mgt: H.H. Wilmer EmpL: 45; SIs. Mgt :WaIIer T .. Clancy 

610 North American offices on1y. For worldwide reps & ~istributors, see Vol: W. EEM 1991 



Manufacturers and Sales Offices Directory 
AMERICAN TECHNICAL CERAMICS 

CORPORATION, 1 Norden La, Huntington Sta, NY 
1174&-2102, Tel: 516-547-5700, TB.EX: 825707, FAX: 
516-547-5748; FSC No.: 29990;11272-866-73; Empl.: 497; 
SIs. Mg,: D. Davis, Dir. Sis. & Mktg. 

AMERICAN TIME PRODS. DIV., See Frequency 
Control Prods., Inc. 

AMERICAN ULTRAVIOLET, 562 Central Avenue, Murray 
HiI~ NJ 07974, Tel: 908-665-2211, TB.EX: 13-9266, FAX: 
908-665-9523; EmpL: 26; SIs. Mgt: J. E. Moore; DIst. Mgt: 
M.C.SIInes 

AMERICAN WIRE & ELECTRONICS, 31981< Airport 
Loop Drive, Costa Meea, CA 92626, Tel: 714-957-5738, 
FAX: 714-957-1614; EmpL: 5; Sis. Mgr: Greg Corzine; 
DIst. Mgt: Ray Forbes 

FAX: 714-831-8548 
AMERICAN ZETTLER, 75 Columbia, Aliso Viejo, CA 

92656, Tel: 714-631-5000, TELEX: 67-8472; Empl.: 200; 
Sis. Mgt: Fred Harmon......... A.2167; a.1410-1413 

Local SeJes Offices & Reps 
AL Madison, Benchmark Tech. Sis. .• " .,. 205-464-0033 
AZ. Scottsdale, Luscombe Engrg. Co. ..... 602-949-9333 
CA Irvine, Interconn ...................... 714-733-1879 
,CA MoQtpark, Intereonn .................. 805-523-1582 
CA Newbury Park, Interconn . . . • . . . . . . . . . . 805-499-4024 
CA San Diego, Cetinske Sis. Co. . .. .. .. . .. 619-487-3335 
CA San Jose, Arnold Tech. Sis., Inc. ...... 406-954-0400 
CO Longmont, Luscombe Engrg. Co. ...•. 303-n2-3342 
CT Madison, Focus Ek:lm. Sfs., Inc. .....•. 203-245-4314 
IA Cedar Rapids, J.R SIs. Engrg. Inc. . • . • . 319-393-2232 
FL Ft L.euderdale, Synergistic Technlgs., Inc. 

.. . . .. . .. . .. .. . .. .. . .. . .. . .. .. .. . . .. • .. 305-791-8255 
FL Melboume, Synergistic Technlgs., Inc. 

FL Odessa, Synergistic Technlgs., Inc. .•.. 
GA Norcross, Benchmark Tech. SIs. ....•. 
IL Arlington Hgis., KMA Sis. Co. .. ...... . 
IN Csrrne~ Berndt Aseocs. ............. .. 
KS Overland PI<, AME Sis. .............. . 
MD Gaithersburg, Naudain Aseocs. So. Inc. 

407-242-9661 
813-920-5814 
404-446-1711 
706-396-5300 
317-844-0114 
913-262-3971 

· .. .. .. .. .. . .. .. .. .. .. .. . .. . .. .. .. . . .. • 301-256-5040 
MA Taunton, Focus Elctm. Sis., Inc. ....... 506-824-3940 
MI Brighion, AP Assocs., Inc. ............. 313-229-6550 
MN Minneapolis, FLW. Marshall Co. ....... 612-929-0457 
MO St Charles, AME SIs. ................. 314-926-2599 
NJ MarltOl\ Naudain Assocs., Inc. ........ 609-993-5300 
NJ Rahway, FL E. Breuer Co., Inc. . • • . . . . • . 201-386-5045 
NM Albuquerque, Thorson Desert States, Inc. 

· ..................................... , 505-293-8555 
NY Rochester, Union Mktg. Grp. .......... 716-546-7820 
NY Wantagh, FL E. Breuer Co. Inc ......... 516-783-7307 
NC Raleigh, Benchmark Tech. sis. Inc. . . .. 919-85<Hl633 
OH Cincinnati, Makin & Aseocs. ........... 513-871-2424 
OH Dublin, Makin & Assocs. .............. 614-793-9545 
OH Solon, Makin & Aseocs. ......... .. . .. .. 216-246-7370 
OR Beaverton, Thorson Co. N.W. ....•.... 503-644-5900 
TX Irving, AID EIcIms. .................... 214-79D-4761 
UT Midvale, Luscombe Engrg. Co. ........ 601-565-9685, 
WA Bellevue, Thorson Co. N.W. ..•...••... 206-455-9160 
WI Milwaukee, KMA SIs. Co. ............. 414-259-1771 
Can Bu~lngton, Ont, Alternate Source Comps. Ltd. 

• . .... .. .... .. . .. . .. . ....... .. ... .. . . .. 416-335-6385 

Local Distributors 
AL Huntsville, Electro-Wose............... 205-721-0773 
AZ. Tempe, Acacia Elclms. .•............• 602-894-2874 
CA Buena PI<, Cypress Elctms. ........... 714-521-5230 
CA San Diego, Cypress Elclms. .......... 619-535-0011 
CA Santa Clara, ~nents Ctr. ........ 406-988-3751 
CA Santa Clara, Cypress EIcIms. .•...•... 408-980-2500 
CA Santa Monica, Master DIstrs. . . . • . . . . . . 213-452-1229 
CO Englewood, Cypress Elclms. . . . . . . • • •. 303-792-5829 
CO Lakewood, AcacIa Elclms. ••..••...... 303-232-2882 
CT E. Haven, J V EIcIms. ................. 203-469-2321 
CT Wallingford, The Gr-Shaw Co. ... 203-265-3333 
FL Orlando, Time EIcIms. ................ 407-841-6565 
IL Usle, Co~ Inc. ........ .... ......... 706-652-n07 
IN Carme~ AIIex EIcIms. ................. 317-846-1323 
MD Jessup, Treeko SIs., Inc. .............. 301-470-3300 
MD Savage, Pyttronic Inds. ............... 301-953-9650 
MA Peabody, Time Elclms./New Eng. .... 506-532-6200 
MN Eden Prairie, Cypress EIcIms. •.•.•...• 612-934-2104 
MN New ~ghton, Chris ElcIms. Dlstrs. ... 612-631-2847 
MD St Louis, TIlI18 EIcIms. ............... 314-391-6444 
NJ Oaldand, Ralay Spec. ................. 201-337-1000 

NJ W. ~in, General Comps., Inc. ....... 609-766-8767 
NY Buffalo, Genesee Indl EIcIms. ........ 716-873-9661 
NY Farmingdale, Pride Elctms. ........... 516-293-4020 
NC Raleigh, Resco/Raieigh .............. 919-781-5700 
OH Columbus, Time EIcIms. .............. 614-761-1138 
OR BeavertOl\ Acacia Sis. ................ 503-84&-33n 
PA Montgomeryville, PyItronics Inds. •.... 215-643-2650 
TX Irving, Cypress EIcIms. ................ 214-255-0085 
TX Richardson, RSC EIcIms. ............. 214-644-3444 
WA Redmond, Time EIcIms. . . . . . . . . . . . . . . 206-882-1600 
WI Milwaukee, Progressive Image ........ 414-321-4722 

AMETEK CONTROLS DIV., Ametek Fiber Optic 
Products, 620 Pennsylvania Blvd., Feasterville, PA 19047, 
Tel: 215-355-8900, TB.EX: 29-1769, FAX: 215-355-2937; 
Empl.: 100; Sis. Mg,: Jon Koval, Bus. Untt Mgr. 

AMETEK, INC, Mansfield & Green Div, 8600 Sunset Dr, 
Largo, FL 34643, Tel: 813-536-7631, FAX: 813-539-6882; 
EmpL: 120; SIs. Mgt" Gary Clueensberry 

LAMB ELECTRIC DIVISION, Ametek, Inc, 627 Lake 
Sfreet Kent, OH 44240. Tel: 216-873-3451, TELEX: 
4332140, FAX: 216-673-8994; Empl.: 1,000; Sis. Mgt" 
Roger Smith 

PROCESS & ANALYTICAL INSTRUMENTS DIV, 
Amelek, Inc, 150 Freeport Road, PiItsbutgh, PA 15238, 
Tel: 412-826-9040, TB.EX: 6714789, FAX: 412-626-0399; 
Empl.: 110; Sis. Mg,: Jerry Barth 

AMF POTTER & BRUMFIELD, See Potter & 
Brumfield 

AMHERST INTERNATIONAL CORP., 540 Commercial 
St, Manchester, NH 03101, Tel: 603-844-3555, 1-800-547-

j 5600, FAX: 603-844-3550; Sis. Mg,: Brock Putney; DIst. 
Mgr: Brock Putney 

AMILON CORP, 49-12 30th Ave., Woodside, NY ll3n, 
Tel: 716-274-1794, FAX: 716-276-5621; Empl.: 50; Sis. 
Mgt: L Rosenblatt 

M AMERICAN 
ZETTLER. INC 

LOW PROFILE, GENERAL 
PURPOSE AND POWER 

RELAYS 

AMITRO 

~ 
AMITRON 
American Micro-Tronhc Inc. 

FAX: 508-686-0622 
AMiTAON, American Micro-Tronix, Inc, 65 Flagship 

D!iye, North Andover, MA 01845, Tel: 508-686-1882; SIs. 
Mg,: Raymond Simione ........................ A.1843 

Local Sales Offices & Reps 
AZ. Tempe, Cain Technlg. ................ 602-966-4322 
CA Del Mar, K L Mktg. .................... 619-755-0669 
CA Orange, Cain Technlg. ................ 714-997-7311 
CA San Jose, Precision Svcs. ............ 406-996-2608 
CA Van Nuys, Cain Technlg. ............. 816-904-9392 
CO Englewood, Cain Technlg. ............ 303-220-8118 
CT Litch Field, Intrade, Inc. ............... 203-567-5901 
CT Wethersfield, CompaI<, Inc. ........•... 203-563-4784 
FL Melboume Bch., Millett Aseocs. .. '. . . .. 305-725-5055 
MD Columbia, PSA ....................... 215-245-0513 
MA Hudson, Compak, Inc. ................ 617-566-0331 
PA Trevose, PSA .. .. ...... .. .. .. .. ....... 609-234-0861 
NY Great Neck, F&F MeIro, Inc ........... 516-482-4080 
TX Plano, BK Aseocs. .................... 214-437-4153 
VA Lynchburg, PSA ...................... 215-245-0513 
VA Oakton, PSA .......................... 215-245-0513 

Local Distributors 
CA Los AlarniIos, Semi- Dice, Inc. ......... 213-594-4631 
CA San1a Clara, Semi-Dice, North ........ 406-980-97n 
MA s. Eeston, Semi Dice, Inc. ............. 506-236-8344 
MA Stoneham, East COast Microwave.... 617-279-0900 
NY CentrallsJip, Semi Dice Long Island ... 516-234-7676 

Ove, 
8,000,000 
Relays & 
Switches 
in Stock. 

213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

l§.!tI 
BRILL 
ELECTRONICS 
(415) 834·5888 
610 E. 10th 51.. Oakland. CA 94606 

~~ 
(213) 452-8002 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 611 



AMrrRO Manufacturers . and Sales Offices Directory 
AMKEY, 1 Aegean DrIve, MeItiuen, MA 01844, Tel: 5OIHI75-· AZ Phoenix; Marshall .................... 602-49EHl29O 

5445. FAX: 508-975-0367; EI'r1ll: 35; SIB. Mgt: PhIlp P. AZ, PhoenIx, SterlIng EIctms. Corp. •.•.•.. 602-437-5565 
Tempe, Tune EIctms. •.•.•••••••••.••• 602-967-2000 Bodoni; Dist. Mgt: PhIlp P. Badonl ••.•.• 8017118-1797 AZ 

AMOCO OIL CO. Lubricants Business Unit, 2021 
Spring Ad., Ste. 500, oak Brook. II. 60521-1857, Tel: 800-
876-3221, FAX: 708-571-7174 

ANiP 
FAX: 717-986-7575 

AMP, Box 3608, Mall Slop 21026, HenisbUrg, PA 17105, Tel: 
717-564-0100. 800-522-6752, 1WX: 510-857 .... 110; ErnpL: 
24,000; Dist. Mgt: Neal Spatz •.......... 801848-1647; 

1>1173-1273 

I..ocBJ Sales OffIces & Rep8 
CA Di8mond Bar, AMP ........•....•..•.• 714-594-8388 
II. SchaumbUrg, AMP .•.. .. .. .... ........ 708-351-5020 
PA Harrisburg, AMP •..... . . . . . . .. . . . . . .• . 800-522-6752 

I..ocBJ DI8I1fbutOIs 
MA Andover, Bellinds. .' ...........•.••.... 
TX Austin, Hamiltonl Avnet E1c1ms. •••.••• 
AZ Chandler, Hamiltonl Avnet ElcIms. ..•. 
MD ColumbIa, Hamiltonl Avnet EIcIms. .... 
NC Greenboro, Hammond Elctms. .....••• 
PA Horsham, Schweber EIcIms. ••••.••.•. 
NJ Ml Laurel. Lex E1c1ms. .••.•••••••••..• 
CA Saaamen1o, Hamiltonl Avnet EIctms. 

CA Santa Clara, Cypms EIctms. .•••.•••• 
CA Sunnyvale, Hamiltonl Avnet EIcIms. • \ . 
CT WaIIIngIord,Marshalllnds. .•....•..... 
AI... Hun1sVllle, Hamiltonl Avnet ...••....•. 
AI... Hun1sVllle, Lex E1c1ms. •••••••. , .•••..• 
AI... Hun1sVi11e, Marshall ...•.•.•.•..•.•..•. 
AI... Hun1sVllle, Powell EIcIms. •••••••••••.• 
CA Woodland Hills, Hamiltonl Avnet ..•..• 
AZ Phoenix, Dalia EIc1m. Supp. .•..•....•. 

603-882-1133 
512-837-11911 
602-961-1211 
301-1195-3516 
918-275-6391 
215-441-1)600 
609-273-7900 

916-925-2216 
408-960-2500 
408-743-3300 
203-265-3622 
205-637-7210 
205-695-0480 
205-881-9235 
205-637-5300 
818-594-0404 
602-275-2885 

[§~tI 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 10th SI , Oakland, CA 94606 

(AIUIIP) 
(213) 452-8002 

AMPERITE 
Over 

100,000 
Timers 

in Stoc/<, 6) The 
Largest 
Relay & 

Switches 
Distributor 

in the World, 

Orders Placs/ by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415)835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Sante Monic., CA 90404 'o.kland, CA 94606 

AR 
AR 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 

ume Rock, Ca1Ion-Bates co. ......... 501-562-9100 
ume Rack, Electro EnIprs. ............ 501-562-8936 
Buena PIt, Cypress ................... 714-521-5230 
Calabasas, Schweber EIctms. 81B-8B0-9686 
ChatsWorth, MarshalIInds. ............ 818-.407 .... 100 
Che\sworth, TIme EIcIms.............. 811H198-7200 
Costa Meea, HamlItonI Avnet ......... 714-754-6029 
El Monte, MarshaIIInds. .............. 818-459-5500 
~ Valley, Con1JS. Ctr, Inc. .,.... 714-979-0437 
Gardena, CA SwiIch & Signal ......... 21a:.77G-2330 
Gardena, HamiIton/Avnet............. 213-217-6888 
Irvine, MarshaIIInds. .................. 714-451H5301 
Irvine, Schweber EIctms. .•.••••• • • • • • • 714-883-0200 
MenhaIten Bch, Prime Electro Prods. co. 
.. .. ......... ............ ........ .. .... 213-379-3642 

CA Milpitas. MarshaIIInds. ........ .. .. . ... 40&942-.4600 
CA Milpitas. Z8ck EIctrns., Inc. ............ 4011-942-5432 
CA Monrovia, Erik-A-EIcIms. ... .. .. .. .. . .. 818-574-1020 
CA North Hollywood, AIatec Prods. ....... 213-875-1790 
CT Oxford, Lex EIctms. ........ .. .. .. . .. .. 203-264-4700 
CA PlacentIa, Telesis EIcIms., Inc. ........ 714-578-7555 
CA Rancho Cordov .. Marshall Inds. •..... 918-635-9700 
CA Saaamen1o, Zack EIcIms., Inc. • • . • • • . . 918-388-1786 
CA Sen DIego, Cypms .................. 618-535-0011 
CA Sen DIego, Hamilton Avnet Elclms. ... 618-571-7540 
CA Sen DIego, Marshall EIcIms. Grp. ..... 618-578-9600 
CA Sen DIego, Schweber EIcIms..,....... 619-495-0015 
CA Sen DIego, Time EIcIms............... 618-588-1331 
CA Sen Diego, Western Micro Techn~ Inc. 

. . . . .. . . . . .. .. .. .. .. . . .... .. ... • . .. .... 619-453-8430 
CA Sen FrancisCo, Zack EIcIms., Inc. •••.• 415-626-1444 
CA Sen Jose, Powell Elclms. ••...•.•..••. 408-943-9020 
CA Sen Jose, Schweber EIcIms........... 408-432-7171 
CA Santa Clara, Con1JS. Ctr, Inc. ....... ; .. 405-988-3751 
CA Santa Clara, Pyramid EIcIms. ......... 408-727-9810 
FL St Petersburg, MarshaIIInds. ......... 813-573-1399 
CA Sumyvale, Tune Elctms. •. ...... ...... 408-734-9888 
CA Torrance, Kent EIctms. ............... 213-32G-2700 
CA Torrance, Time EIcIms. ..... ;......... 213-32G-0800 
CA Tustin, Tune EIcIms. .................. 714-937-0911 
CA Woodland Hills, Hamiltonl Avnet ...... 818-594-0404 
CO Colorado Springs, Hamlltonl Avr\el EIctms. 

.. ......................... , • • • •• • • • • .. 303-637-11055 
CO Denver, CSlD, Inc. .................... 303-292-9594 
CO Englewood, HamIlton Avnet EIctms. ... 303-798-0663 
CO Englewood, Time EIcIms. ............. 303-798-8851 
CO Thornton, M8IShaI11nds. .............. 303-451-11383 
CT Danbury, Hamilton/Avnet ............. 203-743-6077 
FL Pompano Bch., Schweber EIcIms. .,.. 305-977-7511 
CT Southbury, TIme EIctms. •••.•• .. • . • ... 203-271-3200 
CT Wallingford, ALMO EIcIms., Inc. •.•••.. 203-269-6801 
CT WaiUngIord, Cronin EIctms. ........... 203-265-3134 
FL Altamonte Springs, MarshaIIInds. .•... 305-767-8585 
FL Altamonte Springs, Schweber EIctms. 

............. ... ........................ 305-331-7555 
FL Ft Lauderdale, Hamiltonl Avnet .. . . • .. 305-978-2802 
FL Ft Lauderdale, Hammond EIctms.. Inc. 

FL 
FL 
'FL 
FL 
FL 
FL 
GA 
GA 
GA 
GA 
GA 
GA 
GA 
ID 
R. 
II. 
FL 
II. 
II. .. .. 
II. 
IN 
IN 
IN 
IN 
IA 

'IA 

KS 
KS 
KS 
KV 

KY 
MD 

',MD 
MD 

. • .. . .. .. . .. ... ... . .. . .. . .. .. .. • .. .. . .. 305-973-7103 
Ft Lauderdale, MwshaII .••........... 305-977-4880 
Ft L.auderdaIa, Time EIcIms. •••••.•••. 305-484-7778 
Orlando, Hammond EIctms. .•• • . • . • • • • 305-849-6362 
Orlando, Time E1c1ms. ........ d...... 407-841-6585 
St PeteisbuIg, HlmItonI Avnet ....... 813-572-.4348 
Winter PIt, Hamiltonl Avnet ........... 305-628-3888 
Atlanta, Electro AIr Corp. .............. 404-351-3545 
Nororosa, Hamiltonl Avnet ............. 404-447-7500 
Nororosa, Hammond .. . • .. • .. .. ... . .. . 404-448-1996 
Nororosa, Marshall ................... 404-923-5750 
Nororosa, Schweber EIcIms. Corp. .•.. 404-448-5842 
NOrcross. Time EIctms. ............... 404 448 4448 
Norcross, TTl, Inc. .................... 404-662-0911 
BoieI!, Kimball EIctms. ................ 208-342-3559 
aen.wule, Hamilton Avnet EIcIms. •. 708-86G-7780 
Elmhul8l, Semiconductor Spec. ..•.•.. 312-278-1000 
Orlando, TTl, Inc. ............. ,....... 407-858-1000 
PalatIne, OHM EIcIms., Inc. ........... 312-359-5500 
Schaumberg, Lex EIcIms. Corp. .. . . . . . 708-33G-2888 
Schaumbelg, Marshall................ 312-.49G-0755 
Schaumberg, TIme EIctms. •..••••.•.• 708-303-3000 
WheeIng, Hawk EIcIms. .............. 312-.458-4030 
C8rmeI, tlamiItonl Avnet .............. 317-844-9533 
Ft Wayi1e, BelInds. .................. 219-423-3422 
IncIanajIOIIs, BeHInds. Inc. .... ,....... 317-875-8200 
Irdan8poIia, Marshall ................. 317-297-0483 
Cedar Rapida, Dee EIcIms. ........... 318-365-7551 
Cedar RapldSiHamilton1 Avnet .;...... 31~757 
EdwaldsvlIIa, Schweber EIcIms. ...... 913-441-1801 
Lenexa. HamiIIon Avnet EIctms. ...•.• 913-888-1055 
Lenexa, Marshall ............... '...... 913-.492-3121 
LexIngton, Hamiltonl Avnet .EIcIms.-IBM 
................. ..... ..... ..••. ....... 608-258-1475 
l.ouievIIIe, ...... EIctms............ 502-837-7674 
AnnIipOIis Jet., Powell ..•.• , . • .. • . . .• .. 301-880-3255 
Columbia, Hamilton/Avnet .•...••..... 301-995-3559 
ColumbIa. ~ E1cIrris. ................ 301-5116-7800 

MD CoIulnbl8, Tome EIcIrna..,............. 301-884-3080 
MD Columbia, TTl, Inc. .... ................ 301011115-1331 
MD GaItheI8burg, MS EIcIms. ............. 3OHI2H)200 
MD Silver SprIngs, Marshaliinda. ......... 301-822-1118 
MA Andover, Aved EIctms. ................ 508-6BB-38OO 
MA BedIord, Lex EIctms. .................. 617-275-5100 
MA BurIIngIon. QPLEIctms. ............... 617-228-2424 
MA Middleboro, Glynn EIcIms. ............ 508-947-.4262 
MA Neec:ltwn, Ctonin EIcIms. ............. 617-.448-5000 
MA Paabody, Hamiltonl Avnet EIctms. .... 508-532-3701 
MA Paabody, TIme EIctms. ............... 608-532-8200 
MA WesIborough. In Slack Prods. ......•. 5OB-87G-5750 
MA Wilmington. Helland EIctms. ••..••.••. 508-857-.4870 
MA Wilminglon. MarshaIIInds. ............ 617-858-0810 
MA WlI1CheeIar, Webb Dietbn. ............ 617-728-5800 
MI Grand Rapids"RM EIctms. .••••. ,..... 616-531-11300 
MI Grandville, Hamilton/Avnet ........... 818-53H)345 
MI Uvonia, CheIRa Inds. ................ 313,525-1155 
MI livonia, Marshall ..................... 313-525-5850 
MI Novi, HamIlton Avnet EIctms. ......... 313-522-.4270 
MI Troy, Northern Wire/Cable ........... 313-589-0510 
MN Edina, Lex Elclms. .................... 812-941-5280 
MN Ecina, Time EIctms. .................. 812-835-1250 
MN Minneapolis, Stark EIctms. ............ 612-332-1325 
MN MinnetonI<a, HamiIton/Avnet.......... 612-932-0608 
MN Minnetonka, TTl, Inc. .................. 612-933-8555 
MN Plymouth, Marshall .................... 612-559-2211 
MN St Pau~ Gopher EIctms. eo.. Inc. ..... 612-483-3322 
MD Bridgatown, MarshalIInds. ............ 314-291-.4850 
MO CtatarIieId, Hamilton Avnet EIctms. .. 31+537-.4285 
MD Maryland HgIa., Chelsea Inds. ......... 314-997-7709 
MO St Charles, l.ecIronix .. , .............. 314-948-6424 
MO St Louis, Franklin EIctms. • • . .. .. • • .. .. 314-993-5333 
MO St louis, Time EIctms. ............... 314-391-8444 
NH Manchester, CronIn Elclms. . • • . . • . . • . • 603-824-0105 
NY Buffalo, Summit DIstfs. ...... ... ....... 718-887-2800 
NJ camden, G.R.S. EIcIms., Inc. ••..••.•.. 809-964-8560 
NJ Cheny HlI~ HamiIton/Avnat........... 609-424-0100 
NJ Fairfield, Hamilton Avnet EIctms. ...... 201-575-3490 
NJ Fairfield. Marshall EIcIms. ............. 201-882-0320 
NJ Kenilworth, Federated Purchaser .•... 201-272-0505 
NJ Marlton, TIme EIctms. .. .. .. • • .. • •• .. .. 609-598-8700 
NJ Moorestown, MarIIIc EIctms. ••..••••.• 808-234-4200 
NJ Ml Laurel, Marshaillnds. ............. 609-234-9100 
NJ Old BrIdge, BTC, Inc. ................. '201-879-9300 
NJ Pinebrook, Lex EIctms. ............... 201-227-7880 
NJ Pinebrook, TIme EIctms. .............. 201-882-4811 
NM Albuquerque, Belllnds. .•........•.... 505-292-2700 
NM Albuquerque, Hamilton Avnet EIctms. 

NY Bohemia, March EIcIms., Inc. .••...••• 
NY East Syracuse. Tune Elctms. ........ .. 
NY Elmsford, Ancar EIctms. Supp.. Inc. •••. 
NY Farmingdale, Pride EIcIms., Inc. •.••.•. 
NY Hauppage, MarshaIIInds. ............ . 
NY Hauppauge. Hamiltonl Avnet ......... . 
NY Hauppauge. Lex EIctms. ............. . 
NY Hauppauge. Time EIctms. ........... .. 
NY ~ Davis EIctms. Corp. ..... . 
NY Holbrook, DaIrn8r EIcIms. ............ . 
NY Johnson City, Help EIctms. .......... . 
NY Johnson City, M8IShaI1 .............. . 
NY Lynbrook, P-ress EIctms. .......... . 
NY Rochester, Hamiltonl Avnet .......... . 
NY Rochester, Marshali Inds. ............ . 
NY Rochester, Mas!Ine EIcIms., Inc. ......• 
NY ROIJ!8, Rome EIcIms., Inc. ............ . 
NY Syracuse, Hamilton Avnet EIctms. •• ,. 
NC c.y, Powell EIcIms. ................ .. 
NC Greensboro. Golden EIcIms. .......•.. 
NC Greensboro, Hammond EIcIms., Inc. .. 
NC Raleigh, Hamilton Avnet EIctms. •.•.•• 
NC Raleigh, Marshall .................... . 
NC Raleigh, SouIheestem EIctms. ..•..... 
OH Akron, AESCO EIcIms. ............... . 
OH BeechWood, Lex EIctms. ............. . 
OH Cincinnati, Schuster EIcIms., Inc. •.•.•• 
OH CoIumb\lS, EIctm. Mktg. Corp. ........ . 
OH Columbus, Hughillt-Peters ...•........ 
OH Columbus, Thor\1lSOII EIctms. ...•.•.. 
OH Dayton. Bellinds. ................... .. 
OH Dayton, Ben Inds. .................... . 
OH Dayton. Hamiltonl Avnet ............. . 
OH Dayton, Lex EIctms. ................. . 
OH Dayton. Marshall ................... .. 
OH Dayton, StotIH'riedman ............. . 
OH Dubl"1I\ Tune Elclms. ................ .. 
OH Solon, Hamiltonl Avnet .............. . 
OH Solon, Marshallinds. ................. . 
OH Solon, Repco E1c1ms. ................ . 
OH TwInsburg, Schuster EIctms., Inc. .... . 
OH Westerville, Hamlftonl Avnet ......... . 
OH Worthington, TTl, Inc. ................ . 
OK Oklahoma City, Electro Ent .......... . 
OK Tulsa, Cm1Ion-Bate$ ................. . 
OK Tulsa, Hamiltonl Avnet ............... . 
OK Tulsa, MarshalIInds. ................ .. 
OR Beaverton. Hamiltonl Avnet .......... . 

505-345-0633 
518-583-6000 
315-432-0355 
914-592-7100 
518-293-4020 
518-273-2424 
518-434-7420 
518-231-2500 
518-273-0100 
518-483-9200 
518-472-2400 
807-728-3528 
807-798-1811 
518-593-2121 
718-475-9130 
301-235-7620 
718-548-5373 
315-337-5400 
315-434-2438 
918-487-1212 
918-294-4653 
918-275-6391 
918-878-0819 
918-87B-9882 
918-828-2311 
21 a.:762-8618 
218-464-2970 
513-488-1400 
614-298-4161 
614-294-5351 
614-228-6191 
513-434-8231 
513-435-8680 
513-438-8700 
513-438-1800 
513-698-4460 
513-298-5555 
614-781-1100 
218-348-4910 
218-248-1788 
218-24B-8900 
218-425-8134 
614-882-7389 
614-948-5770 
405-427-8591 
916-25G-1626 
916-252-7297 
918-622-7151 
5(l3-528-62OO 

612 North American offices only. For worldwide reps" distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
OR Beavallon, Marshall ................. . 
OR Portland, Cypress .•.••.••.••.••.••..•• 
OR Portland, Radar EIec. eo.. Inc. •..•..... 
OR Portland, Time EIctrns. .•..•...•••.•... 
PA Braddock, LeII EIctrns. ....•.....•..... 
PA Essington, Tri-Com, Inc. ......•.......• 
PA Hcnham, Lex EIctrns. COIp. •..••.•..• 
PA MaIs. ALMO EIctms., Inc. ••.••.•...... 
PA PhIladelphia, Almo EIctms. COIp. •..... 
PA Philadelphia, Powell EIctms. ......... . 
PA PIttsburgh, Hamllton/ Avnel .......... . 
PA PIttsburgh, Ma!shallinds. ......•...... 
PA Wayne, Peak EIctms., COIp. •••.•.••..• 
SC Greenville, Hammond EIc\fnS, Inc. .... 
TN Nashville, Carfton.Bates ••••.••.....•. 
TX AuS1ln, Hamilton/ AVneI .............. . 
TX AuS1In, Kent EIctrns. COIp. ••..•..••.•. 
TX AuS1In, Marshall .....•................ 
TX AuS1ln, Time EIctrns. ..•.........•..... 
TX Carrollton, Comec/TeIc, Inc. .....•.... 
TX Carrolllon, Marahallinds. ....•........ 
TX Carrollton, Tone EIctrns. ..••.••.••.... 
TX Carrollon, Sterling EIctms. ........... . 
TX Dallas, Hamllton/ Avnat .............. . 
TX Dallas, Lax EIcIms. ...........•....... 
TX Dallas, Wallaca EIctms., Inc. ••....••.. 
TX EI Paso, 1daaI1nds. EIctm. Supp. •..•.. 
TX EI Paso, ManIIlaU Inds. •• " •••.•••••.•• 
TX Fl WOIth; CarRon-Bates ....•.•....... 
TX Fl Worth, TTl Inc. .•...•..•............ 
TX HerIngton, Ma!shallinds. ............ . 
TX Houston, Kent EIctrns. ..••..•.••.....• 
TX Houston, Marahall •...•.......•.•..... 
TX Richardson, Kent Elctms. COIp. ....••• 
TX Stafford, Harnillon-Avnat EIctrns. .....• 
UT Salt Lake Cfty, Hamilton Avnel EIctrns. 

UT Salt Lake Cfty, KImball EIcIms. ....... . 
UT Salt Lake City, Marahali. ............. . 
UT Waat Valley Cfty, Time EIctrns. •....•.. 
VA RIchmond, SIerIing EIcIms. COIp. ...•. 
VA Roanoka, Mexilronlcs .•...•.....•..... 
WA BoIheI, Cypress EIcIms. .........•..... 
WA Bothel~ Ma!shallinds. .........•..•... 
WA Redmond, Hamilton AVneI Elctms. .... 
WA Redmond, Pyramid EIcIms. Supp., Inc. 

WA Redmond, TIIJIII EIcIms. ••..•..•.•...• 
WA Seattle, Radar EIec. eo.. Inc. ......•... 
WA Spokane, Radar EIec. eo.. Inc. ....... . 
WI Milwaukaa, EIec1ronic Expeditors .•... 
WI Mllwaukaa, Marah EIctms., Inc. •...•..• 
WI Oshkosh, Eleclronic Inds. ..•..•..••.•• 
WI Waukesha, Hamllton/ AVneI EIcIms. ... 
WI Waukesha, ManIhaIIInds. .•........... 
PR Rio PiedraS, Hamilton/ AVneI ......... . 

503-844-5050 
503-233-8900 
503-232-3404 
503-1184-3780 
412-351-5000 
2HHi21-3080 
215-44H)600 
412-776-9090 
215-696-4000 
215-365-1900 
412-261-4150 
412-788-0441 
215-293-9000 
803-233-4121 
615-244-3562 
512-837-8911 
512-834-1900 
512-837-1991 
512-339-3051 
214-245-1266 
214-233-5200 
214-241-7441 
713-243-1600 
214-404-9906 
214-247-6300 
214-34G-04OO 
915-779-6647 
915-593-0706 
817-83H)395 
817-831-8300 
512-542-4569 
713-780-7770 
713-895-9200 
214-669-2800 
713-240-7733 

801-972-4300 
801-326-2075 
801-485-1551 
801-973-8181 
804-226-2190 
703-342-4444 
206-483-1144 
206-486-5747 
206-661-6897 

206-663-7200 
206-662-1600 
206-262-2511 
509-747-3053 
414-226-8100 
414-475-6000 
414-235-8930 
414-784-4511 
414-797-8400 
809-731-1110 

AMP-AKZO CORPORATION, 322 South Servlca Rd., 
Melvina, NY 11747, Tel: 516-454-4400, TELEX: 6652183, 
FAX: 516-454-0317; Empl: 600 

~ 
ANlPEAITE 

FAX: 201-864-3955 
AMPERITE co" INC., 600 Palisade Ava., Union City, NJ 

070117, Tel: 201-884-9503; FSC No.: 70563; Empl: 76 
................................................. S·1414 

Local Sales Offfces & Reps 
NJ Fairfield, Brunatta Mktg. Svcs. .. .. .. .. . 201-227-2522 

AMPHENOL INTERCONNECT PRODUCTS. 20 Valley 
Sl, EndIcott, NY 13760, Tel: 607-754-4444, FAX: 607-754-
4444; FSC No.: 13509; SIs. Mgt: Robert Anderson; DIst. 
Mgt: Robert Anderson 

AMPHENOI.. RF OPERATIONS, Amphenol 
Corporation, One Kennedy Avenue, Danbury, CT 06610. 
Tel: 203-743-9272, FAX: 203-796-2032; FSC No.: 74868; 
EmpI.: 600; SIs. Mgt: J. D. Norwood; DIst. Mgt: H. 
Blumenschein 

AMPHENOL SPECTRA-sTRIP/ITD, 720 Sherman 
Avenua,Hamden,CT06514, Tel: 203-281-3200, FAX: 203-
261-5872; EmpI.: 119 

.... IIIIIPL •• 

.... RIse .... 
FAX: 215-723-5688 

AMPLIFIER RESEARCH. 160 School House Ad., 
Souderton, PA 18964-9990, Tel: 21 5-723-81 81, TWX: 51 (). 
661-6094; FSC No.: 30639; Empl: 75; SIs. Mgt: L Pokorny 
. .. .. ...... ..... .... .......... 001002-1003, 1020-1021 

Local Sales Offfces & Reps 
AL Huntsville, W. A. Brown Instrs. ........ 205-113().9224 
AZ Tempe, Mar Tech Assocs. ............ 802-535-4961 
CA N. Hollywood, O'Hal1oran Assoc. ...... 213-877-0173 
CA San Jose, O'Ha11oran Assoc. .......... 406-243-1600 
CO Boulder, H. Bass. Assoc. .............. 303-530-7509 
CT Yalesville, Larry Plante ............... 203-269-3360 
FL DavIa, W. A. Brown InsIrs., Inc. ........ 305-56HI444 
FL Melbourne, WA Brown Instrs., Inc. .... 407-723-0766 
FL Orlando, WA Brown Instrs., Inc. .... ... 407-646-9660 
GA Atlanta, W. A. Brown Instrs., Inc. ....... 404-44&-7160 
IL Park Ridge, EIctm. 1nsIr. Assocs. ...... 706-266-2290 
IN Indianapolis, EIctm. Instr. Assocs. ..... 317-257-7231 
KS Lenexa, Midlec Assocs., Inc. .......... 913-541-0505 
LA Lockport, Airep Elctms. ............... 504-693-3666 
MD Severna Park, Round Bay Eng. ....... 301-647-8366 
MA Laxinglon, R J. Sickles Assoc. ........ 617-662-5100 
MN Mimetonka, EIctm.Instr. Assocs. ..... 612-933-7793 
MO St Louis, Midlec Assocs., Inc. ......... 314-275-6666 
NJ Ridgefield PI<., Scientific Ovcs. ........ 201-837-1004 
NM Alluquerque, Hewitt & Assocs. ....... 505-266-7746 
NY Rochester, Easlem Sys. of NY ........ 716-292-1460 
NO eery, W. A. Brown InsIrs., Inc. ......... 919-480-1120 
OH DubDn, Micro SIs. ..................... 614-792-9117 
OK Tulsa, The H,q, J. Daly Co ........... 916-494-7711 
PA Philadelphia, R. Meyers Assoc......... 215-224-1663 
TX AuS1In, Airep Elctms. .. .... .. .. .. .. .... 512-32B-0778 
TX Dallas, Air,ep EIcIms. .................. 214-349-4360 
TX Houston, AIrep EIcIms. ................ 713-343-9611 
UT BountiM Herb Bass Assoc. .......... 601-295-7100 
WA Seeltta, J. J. Assocs., Inc. ............. 206-246-6619 
Can Quebec, Tekron CommunIcaIions ..... 514-335-0152 

AMPlIFONIX, INc.. 2707 Black Lake Place, Philadelphia, 
PA 19154, Tel: 215-464-4000, FAX: 215-464-4001; FSC 
No.: 80979; Ernpl: 75; SIs. Mgr: Richard P. Dubois; DIst. 
Mgt: Richard P. Dubois 

AMPROBE INSTRUMENT, Core Industries, Inc. 630 
MenlckAd., Lynbrook, NY 11583, Tel: 516-593-5600, FAX:. 
516-593-5682; EmpI.: 200; SIs. Mgt: Duncan Ladd, VP 
SIs.; DIst. Mgr: W. Eagle 

AMPRO COMPUTERS,INC. 990' Almanor Ava., 
Sunnyvala, CA 94086, Tel: 406-522-2100, FAX: 406-720-
1305; EmpI.: 51; SIs. Mgt: VIctor Maccharoli/Tim 
Lavalle/Phylls ProscIa, Sis. AdmII\; DIst. Mgt: Paul Getty, 
VPSIs. 

AMPEX CORP. 401 Broadway, Redwood Cfty, CA 94063-
3199, Tel: 1-llOO-25AMPEX, TELEX: 348464, FAX: 415- AMPTEK, INC. 6 De Angelo Dr. Bedford, MA 01730, Tel: 
367-2769; EmpL: 6000; SIs. Mgt: Ronin SIanford; DIst. 617-275-2242, FAX: 617-275-3470; EmpI.: 17 
Mgt:John~ 

AMPHENOl. CORPORATION, Corporate 
Headquarters, 356 Hall Ava., Wallingford, CT 06492, Tel: 
203-265-8910, FAX: 203-265-8793; EmpI.: 3200{USA) 

AMPHENOl, Bendix Connector Operations, 40-60 
Delaware Sl, SIdney, NY 13838, Tel: 607-583-5011, 
TELEX: 932456, FAX: 807-583-5157; FSC No.: 77620; 
EmpI.: 2500; SIs. Mgr: Chas. MoIse; DIst. Mgt: Lew 
LaIomara . 

AMPHENOL CANADA CORPORATION, An LPl 
Company, 20 MeIIord Dr. Scarborough, OntarIo, Cenada 
M1B 2X6, Tel: 416-291c.wo1, lB..EX: 065-25210. FAX: 
416-292-0847; EmpI.: 197 

AMPTRONIX, INC. P.Q Box 8146, Rowland Heights, CA 
91748, Tel: 213-666-1564; SIs. Mgt: Lou Urn; DIst. Mgt: 
ChingUm 

AMRAD & TRANSCON MFG. CO, Div. of O.J. 
Assocs., Inc., 8411 South Zero Sl, FortSmllh, AR 72903-
7045, Tel: 501-452-3987, FAX: 501-452-7752; FSC No.: 
55943; EmpI.: 5; SIs. Mgt: M. P. Beck; DIst. Mgt: M. P. 
Beck . 

A MSENSORS, INC. 26 Keewaydln Dr. UnK B, Salem, NH 
03079, Tal: 603-896-1543, FAX: 603-896-1638; EmpI.: 10; 
SIs. Mgt: Marc R SaucIer 

AMTEK DIGITAL SYSTEMS, INC. See Actek, Inc. 

AMUNEA 

AMUNEAL MANUFACTURING CORP. 4737 Oerrah 
Sl, Philadelphia, PA 19124, Tel: 215-53&-3000, FAX: 215-
743-1715; FSC No.: 23740; EmpI.: 55; SIs. Mgt: Larry 
MallIn .......................................... Co1.7 

LocaJ Sales Offfces & Reps 
AZ PhoenIx, ShafIero.Kahn Co. ............ 802-257-9015 
CA Fremont, Wlilam Parks Aseoc., Inc. ... 415-770-9058 
CA La C8nada, c.E.M., Inc. ................ 816-790-8356 
CA San DIego, c.E.M., Inc. .... ,........... 619-266-8911 
CA San DIego, c.E.M., Inc. ................ 619-892-3551 
CA Santa Ana, c.E.M., Inc. ................ 714-835-2702 
CO W"-Idge, Waugaman Assocs., Inc. 

.. .. .. .. . .. ... .... .. .. .. .. .. . .. .. . .. .. . 303-423-1020 
CT Meriden, MPS EIctrns. ................ 203-235-1414 
FL Melbourne, Reynolds & Assocs., Inc. 

......................... 60().255-1966,407-259-7000 
MD Baltimore, Muncy SIs. .. .. .. .. .. ... .. .. 301-484-8376 
MA Norwood, MPS EIctrns. ............... 617-769-8700 
NJ Pennsauken, J.A. Maguire & Co. Inc. .. 609-665-5136 
111M AIbuqueIque, Sheller Kahn Co. ....... 505-286-0749 
NY Yonkers, SonIdn Assocs. .... .... .. .... 914-966-8262 
OH ~ng, F.L.Ohmer & Assoc. ........ 513-434-1454 
OR Togard, Rep-Waat, Inc. ................ 503-839-0325 
PA Philadelphia, J.A. Maguire & Co. ...... 215-627-1670 

Underwriters Safety 

The 6) Over 
Largest 8,000.000 
Relay • • Relays & 

Distributor Switches 
in the World in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

MASTER DISTRIBUTORS 
(2131452.1229 (4151835.1500 

1301 Olympic Blvd., • 1026 6th Avenue, 
Santa Monica, CA 90404 Oakland, CA 94606 

.. It's a good connection to have. 

INTERCONNECT SPECIAL TIES, INC. 

(800) 752-4777 FAX (714) 447-3976 

Amphenol' 
MILITARY AND 
COMMERCIAL 
CONNECTORS 

(800) 752-4777 
Everything For Your Connector Needs 

SPECIALIZING IN Hard to Find Components 
and Value Added Service 

[§3~ • 
BRILL 
ELECTRONICS 
(415) 834·5888 
610 E. 10th St .. Oakland. CA 94606 

(Amphenol") 
(213) 452-8002 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 613 



AMUNEA Manufacturers and Sales Offices Directory 
TX Houston, ~ Engrg. .............. ,713-688-8339 ANATECH elECTRONICS, INC. 213 Fn! St, Ho Ho WA SeaIIIe, Ali,ed EIcIms. .. .•..... ........ 20&-547-2827 
TX Roj:kwal~ ~ Engrg. ..... : ....... 214-771-1903 Kus, NJ'07423. Tal: 201-812-0066, FAX: 201-612-0404; WI,· GraItpn, LakevlewElclms. Corp. ...... 414-3n-8250, 
lIT SallLakeClty,WaugamanAssoc.Utah,Inc. "",,,-: 10 Can Rexdale,Ont.,NewarkEICIms. ........ 416-675-1130 

. . • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • . . 601-261-()802 
lIT SaIl Lake CIty, Waugaman, Assocs. Utah, Inc. 

....... ....... . ....... ...... . ....... ... 601-261-()802 
WASeaIIIe,Rep-West .................... 206-263-6351 

ANCO ELECTRONICS, INC., 9477 Archibald Avenue, ANDEEN-HAGERUNG, INC. 31899 MIles Road; Chagrin 
Rancho CUcamonga, CA 91730, Tal: 1-800-545-ANCO, Falls, OH 44022, Tel: 216-349-0370, TELEX: 4931432, 
FAX: 714-969-9935 ...................... ; ..... 1)01080 FAX: 216-349-0359; EII1lL: 14; SIs. Mgr: ErIc Whilman 

ANACOM. 1335 S. Claudina St, Anaheim, CA 92805-6235, ANCOT ANDI:RS,INC., 77 Wolcott Ad,SImebuy, CT 06070. Tal: 
Tal: 714-774-8080, FAX: 714-774-7388; EmpI.: 65 .115 Constitution Drive, Menlo Park, CA 94025, Tel: 203-651H886, FAX: 203-651-5597; FSC No.:. 52045; 

ANADEX INC. 1060 Avenida Acaso, Camarillo, CA 93012, 
Tal: 605-967-11860, TWX: 91D-494-2781. FAX: 605-366-
0133; Empl.: 15; SIs. Mgr: Ken Mathews 

ANADYIIIE POWER SUPPLY DIVISION, 14005 Stage 
Road, Sante Fe Spr1ngs, CA 90670-5216. Tel: 213-921-

, 9364, FAX: 213-921-6163; EII1lL: 100 

ANAHEIM AUTOMATION, 910 E. Orangefair La, 
Anaheim, CA 92801, Tel: 714-992-6990, TELEX: 2978217 
MC~ FAX: 714-992-0471; Empl: 35 

ANALOG & DIGITAL PERIPHERALS, INC.(ADPI).P.o. 
Box 499, Troy"OH 45373, Tel: 513-339-2241, FAX: 513-

. 339-0070; FSCNo.: 31-D94~745; EmpL: 28; SIs. Mgr: 
~arry DaviS; Dist. Mgt: Lyle EIHcott 

ANALOG DEVICE$, INC. One Technology Way, P.o. Box 
9106, NorwoOd. MA 02062-91 06, Tal: 617-32~7oo,lWX: 
71~94-6577, ESYLNK: 62996514, FAX: 617-326-8703; 
FSC No.: 24355; EmpI.: 5200; SIs. Mgt: Joe Reichbach; 
Dist. Mgr: Ed Renola ' 

ANALOG EaUIPMENT CORPORATION, 5606 PGA 
Blvd, Palm Bch. Gardens, FL 33418, Tal: 407-622-3715; 
FSC No.: 67584; SIs. Mgt: V. RaIner 

ANALOGIC CORP., B Centeoolal Dr. Peabody, MA 01960, 
Tel: 508-977-3000, FAX: 508-531CI266; Empl: 1200; SIs. 
Mgr: Martyn Culverhouse; 01111. Mgt: Bob Shipione 

ANALOGlC",. 

fAX: 617-245-1274 
ANALOGIC CORP., Data Comleraion Prods. Grp., 

Audubon Ad, Wakefield, MA 01860, Tel: 508,977-3000, 
TELEX: 466-069; Empl: 1300; SIs. Mg' :0. Travers 
........................................... 0·1145-1148 

Locaf Sales Offices & Reps 
1\1.' Scottsdale, Arcom Sis., Inc. ......... .. 
CA Huntington Bch, Mil-Com Sis. ....... . 
NY ' ' Manhasset!, W1n-Cor Elclms. ........ . 
OK Tulsa, Ncircom, Inc. .............. , ... .. 
TX Austin, NorcOm, Inc. ; ................ .. 
TX DallaS, Norcom ..................... .. 
TX Houston, Norcom; Inc. .............. .. 
TX San Antonio, Norcom; Inc. .......... .. 

ANALOG 

602-947-5745 
714-840-2424 
516-627-9474 
918-632-7747 
512-451,2757 
214-386-4888 
713-778-0392 
512-66D-4513 

MODULES INC. 

FAX: 407-834-3806 
ANALOG MODULES, INC, 126 Baywood Avenue, 

Longwood. FL 32750, Tal: 407-33~55; FSC No.: 81651; 
EmpL: 48; Sis. Mg,: w.e. HudsOn, Exec. VP; Dist. Mg,: 
Mark Roberts ................... '" .... .... . . ... 1)01004 

ANALOG SYSTEMS, P.O. Box 17389, Tucson, Az 85731-
7389, Tel: 602-290-1818, FAX: 602-885-1189; Empl: 9; 
SIs. Mg': Sharon Raban; DIal. Mgt: Sharon Raban 

ANALYTIC INSTRUMENTS CORPORATION, P.O. 
Box 542845, Dallas, TX 75354, Tal: 214-357-3882; EmpI.: 
15; SIs. Mgt: Carl Draher 

ANALYTIC TECHNOLOGY CORP., 15233 N.E.9Oth, 
Redmond, WA 98052, Tel: 206-883-2445, 8OD-428-2808, 
FAX: 206-882-2138; Empl: 10; SIs. Mgr: C. Johan 
MasreKez 

ANAREN MICROWAVE, INC., P.O. Box 178, 6635 
Kirkville Ad, E. Syracusa,Nv 13057, Tal: 315-432-6930, 
FAX: 315-432-9121; FSC No.: 31597;~: 424 

415-322-5322, FAX: 415-322-0455; EII1lL: 7; SIs. Mgr: c-L ..... ..... Donald W MIner Tom Leu _ .... : 18; _ .• n,..: . 

AND, William J. Purdy eo.. no Airport Blvd, 
Bu~Ingame, CA 94010, Tel: 415-347-9916, TELEX: 677-
1439, FAX: 415-340-1670; FSC No.: (PURDY UW); Empl: 
32; ~. Mgt: Clarence Bruce 
. .. ... .. ... . .. .. ....... ....... a.1038-1039, 1137-1139 

Locaf SBJes Offlces. & Reps 
AL Huntsville, Currie, Peak, ,Frazier ....... 205-538-1506 
CA Burbank, Darco .. .. .. .. .. .. . .. .. .. .... 818-504-2425 
CA Burlingame, W111am J. Purdy .......... 415-347-7701 
CO Englewood. W1IUam J. Purdy Assoc. ... 303-790-2211 
FL Orlando, Currie, Peak, Frazier . . . . . . . .. 407-855-0843 
IL Addison, Hedge Aseocs., Inc. .... ;.... 708-543-0688 
IN Indianapolis, John Sukup, Inc. ....... ", 317-253-5501 
MA Framingham, Gallagher Aseocs., lric. .• 506-628-2346 
MI E. Detroit, Jack M.'Thorpe Co......... 313-7~ 
MN MInneapolis, Hel-Ute SIS. .......•..... 612-550-0506 
MO Grandview, Harri&-Hanson ............ 816-763-6200 
NJ Leonia, Peter E. Schmitt Co., Inc. ...... 201-944-2806 
NY VlCIOr, Net Sis., Inc. ................... 716-924-1844 
NO ,GreensbOro, Currie, Peak & Frazier, Inc. .. 

....................................... 91~373-0380 

OH Cleveland, Marlow Assoes. .:......... 216-631-6232 
OR Baeverton, Pacific MkIg. Speciatists ... , 503-641-9373 
TN Smyme, Currie, Peak & Frazier ....... 615-45~743 
TX Dallas, Elcom MkIg. ................... 214-241-2166 
WA Redmond, Pacific MkIg. Specialists .. , 206-682,3144 

LocsJ Dlslributor.! 
AL Huntsville, Newark Elctms. ............ 205-637-9091 
,,;z T8II1l8, Newark Elctms. .............. 602-988-7441 
CA Anaheim, A 10 Z Elclrns. .............. 714-632-1820 
CA Fremont, Allied EIcIms. ............... 415-770-0590 
CA Los Angeles, Newark Elctms. ......... 213-884-5252 
CA Los Angeles, Trabor EIcIms. .......... 213-841-6304 
CA Milpitas, Sierra West Elctms. .......... 408-945-1050 
CA Sacramento, Integrated Elctms. ....... 918-363-6030 
CA San Jose, Rose EIctm. . .. .. .. .. .. .. ... 408-943-0200 
CA Sunnyvale, Penstock ... ;............. 408-730-0300 
CA Torranoe, Kent Elc1ms. ............... 213-32D-27oo 
CO Arvada, Denver Beta Wintronics ...... 303-431-7181 
CO Denver,lntegrated Elctms. ............ 303-292-6121 
CO Denver, Newark EIcIms. .............. 303-757-3351 
CT Stratford, Coghlin, Inc. ................ 203-265-2724 
CT WalHngford, Sager Electrical Supp. . . .. 203-265-4600 
FL Clearweter, Ailed EIcIms. ............. 6OD-433-57oo 
MD Gailhersburg, MS Elc1ms.lnc. ........ 301-921-0200 
FL Melbourne, Rome EIcIms. South ...... 407-242-6151 
GA Norcrose, Allied EIc1ms. . .. . . • . . . . . . . . . 404-446-6595 
IL Chicago, Feci. Screw Pnids............ 312-478-5744 
H.. Chicago. Newark EIcIms. ............. 312-784-5100 
IL Elgin. Allied EIcIms. ................... 312-697-6200 
IL Rosemont, Advent EIc1ms. ..•......... 708-297-8200 
IN Indianapolis, Advent EIcIms. .......... 317-672-4910 
IN Indianapolis, Newark EIcIms. .. .. .. .... 317-672-7070 
IA Cedar Rapids, Advent EIc1ms. ........ 8OD-332-8407 
KS Overland Park, Newark EIcIms. ....... 913-677-0727 
MA Lynn, Land EIctm. Supp. .............. '617-592-2220 
MA Wilmington, AIDed EICIms. ............ 617-942-0150 
MI Farmington Hills, Advent Elect........ 313-447-1650 
MI Grand Rapids, Newark EICIms. .......• 616-455-9190 
MI Llvonie, ShandEIcIms. .. . .. .. .. .. . .... 313-422-7000 
MN Minneapolis, Newark EIcIms. ......... 612-331-6350 
NE Omaha, Newark EICIms. .............. 402-592-2423 
NH Naehus, Newark Elctms. .. . .. .. .. . .... 603-883-9110 
NJ Cranford, Garden State Elect ......... 201-272-8400 
NM Albuquerque, Newark EIcIms. . . •. . . . . . 505-,883-6181 
NY Fairport, AiRed Elctms. ................ 71 &425-3850 
NY Rome, Rome EICIms. ................. 315-337-5400 
NY Syracuse. Newark EIc1ms. ............ 315-437-8811 
NO GreensbOro, Newark Elclms. • . . . . . . • . . 919-292-7240 
NO RaleIgh, Ailed EIcIms. ................ 919-678-5845 
OH Clevelarid, Newark EICIms. ........... 216-391-9330 
OH Daylon, Stotts-Friedman .........•.... 513-298-5555 
OH Warren, REM Elect ................... 218-373-1300 
OR Baeverton, AImac Elctms. Grp. . . . . . . . . 503-829-6090 
OR Portland, Radar EIec. Co., Inc. ......... 503-232-3404 
PA Draxal Hil~ Kaas Elect.. . .... .. .. . .. .. 215-44~2300 
PA PIttsburgh, Newark EIcIms. ........... 412-387-2790 
TX Fort Worth, Allied EICIms. .. ; ........... 817-336-5401 
TX Irving, Newark EIcIms. ................ ~14-258-1355 

lIT Salt Lake CIty, Standard Supp. Co. .... 601-486-3371 
lIT West Valley City, Saft I.,ake Beta W1ntrorilc 

............ : .......................... 601-483-1882 
VA Richmond, Newark EIcIms. ....... :;.. 804-282-5671 
WA Bellevue, AImac EIctms. Corp. ......•. 206-643-9992 
WA Richland, Radar EIec. " .. .. .. .. .. .. . .. 509-943-6338 

ANDERSEN LABORATORIES, 45 Old Iron Ore Ad, 
Bloomfield, CT 06002, Tal: 203-288-9090, FAX: 203-242-
4472; FSC No.: 03947; EmpI.: 130; SIs. Mgr: Ric:IIafd 
~ 

FAX: 814-696-0403 
ANDERSON ELECTRONICS, P. 0. Box 89, 

Hollidaysburg, PA 18848, Tal: 814-895-4428; EII1lL: 60; 
SIs. Mgr: MUle Martin .................... A.1304-1305 

Locaf Sales 0fflce8 & Reps 
CA La Habra, Cygoos Sis. Engrg. Corp. .. . 
CA Sunnyvale, Logan Sis ............... .. 
GA Lawrencev"1e, aT. Funderburk, Inc. .' . 
IL South ElgIn, R.K EIctm. ............. .. 
KS , Roel~ Park, Abrama &Assoes. .... . 
MA Wobum, Microwava Comp. MkIg, Inc. 

213-891~2993 
408-732-6020 
404-963-9495 
708-695-6552 
913-432-2303 

....................................... 617-273-3106 
MI Southfleid, R. C. Nordstrom & Co. ..... 313-5~7373 
MO St Louis, Abrams & Assocs. .......... 314-569-0447 
NO Raleigh, a T. Funderburk, Inc. ........ 91 ~~2373 
OR Baeverton, Harry Levinson Co. .. .. • ... 503-69().1312 
PA Souclerion, Intek, Inc. ................. 215-723-0433 
TX Plano, GW Prods. .. .. . .. .. .. .. .. • .. .. . 214-422-1748 
WA SeaIIIe, Harry Levinson Co. . .......... 206-382-1300 
Can Hamilton, On!., Cartwright South AU Assocs. 

. . . . • . . . • . . . . . • . . • . . . . .. . . . . . . . . . . . . . . . 416-528-0294 

ANDERSON POWER PRODUCTS, Div. of High 
Voltage Engineering, 145 Newton St, Boston, MA 
02135, Tal: 617-787-5880, TELEX: 940453, FAX: 617-254-
9217 ' 

0Al C 
FAX: 401-333-0287 

ANDON ELCTRNS. CORP. 4 Court Dr. Uncoln, RI 
02885, Tel: 401-333-0388; FSC No.: 0EBT2; EII1lL: 55; 
SIs. Mgr: Irene Small; Dist. Mgr: "- Small 
...... : ..... ... .. .... ... ...•...•..... .. .... C·1274-1278 

Locaf Sa/fIB 0fflce8 & Reps 
,,;z Tempe, EIctm. DYe. & Sis., Inc. ........ 602-438-1547 
CA Milpitas, Inter-Tech Mktg. ............. 408-263-7635 
GA Norcross, ELCOM .,'.................. 404-447-6200 
IL Rolling Meadows, Eagle Tech. Sis. •... 708-991-0700 
KS SlMIey, R. C. Napper & Assoc. ....... 913-897-3719 
MN Minneapolis, Electro Serv Co. ......... 612-338-3475 
NY Huntington, Appied Tech. Mktg........ 518-271-0200 
OH Akron, Augnat Assoes. ................ 218-273-1211 
OH DJyton. Dlrokson & Assoc. Inc. .. .. ... . 513-294-3857 
PA Montgomeryvi"e, Quick Raeponse .... 215-362-9225 
TX Dallas, SW Mktg. Aseoc. .............. 214-341-6631 
WA Lynnwood. Blair Hirsh Co. ............ 206-774-8151 

Local DisIIIbutots 
CA Milpitas, J-DOIT .................... .. 
CA San Jose, Spectra Elctms. ........... . 
CA Sante Clara, Trinity EIcIms. ......... .. 
TX Houston, Wolford EIcIms. ........... .. 

408-958-1301 
~1590 
408-980-9011 
713-847-3583 

ANDOVER, INC. 310 NoIIh Earl Avenue, LafIi.yette, IN 
47904, Tal: 317-447-1157, FAX: 317-447-1150; Empl: 
120; SIs. Mgr: Harry 0. MiMS 

ANDREW CORP. 10500 W. 153rd St, Orland Pk.,L 60482, 
Tal: 8OD-255-1479, TELEX: 25-3897, FAX: ~5943; 
SIs. Mgr: Carl Van Heeke 

ANDREW/KMW SYSTEMS, 8034 West COurtyard Dr. 
Austin,' TX 78730, Tel: 8OD-531"5167, 512-338-3082, 
TELEx:28-338-3199.FAX:51~199;EnJPI.:I35; SIs. 
Mgr: John McLeIIari, DIr. of Sis. 

614 North American offices, only •. For worldwide reps & distributors, see Vol. W., ,EEM 1991 



Manufacturers and sales Offices Directory 
ANGO ELECTRONICS CORP., 16 North Third St, 

Harrison, NJ 07029, Tel: 201-484-1115, FAX: 201-484-
0530; SIs. Mgr: Brian K Yuen ................. 1>1012 

ANGSTROHM POWER RHEOSTATS, A Sub. of 
Vishay Intertechnology, p.o. Box 1827, Hagerstown, 
MD 21740, Tel: 301-739-8722, FAX: 301-797-8852; EmpL: 
500 

ANGSTROHM PRECISION, INC., A Company of 
Vlshay, One Precision Pie. P.O. Box 1827, Hagerstown, 
MD 21740, Tel: 301-739-8722, FAX: 301-797-81152; EmpL: 
500 ............................... A·1844-1845, 2015 

Local Sales Offices & Reps 
AL Huntsville, JWI. Assocs. ............ .. 
P;z Phoenix, Howe & Howe ............ .. 
CA Redwood City, James S. Heaton Co. .. 
CA San Diego, VEC .................... .. 
CA Tustin, VEC ......................... . 
CO Loveland, VEC ...................... .. 
CT Yalesville, Comp. Rep. Assocs. ...... . 
FL A«amente Springs, Semtronic Assocs. 

FL Cleerwater, VEC .................... .. 
FL Ft Lauderdale, Semtronic Assocs. ... . 
GA Atlanta. JWI. Assocs. ............... .. 
IN IndianepoUs. Soott Elctms. ........... . 
Il SkokIe, IRI-Illinois ................... .. 
IN Ft Wayne, Scott Elclms. ............ .. 

, KS Olathe, Technical SIs. Assocs. ....... . 
MD Lutherville, JA Doughterty Sis. Co. .. . 
MA Westwood, CoIT1l Rep. Assocs. •..•... 
MI Plymou1h, Jay Mk1g. Assocs. ...•...... 
MN Bloomington, IRI of Minneeota ......•. 
MO St Louis, Technical SIs. Assocs. ..... . 
NJ Flanders, K & R Engg. Sis. Co. ...... . 
NM Albuquerque, Nelco ElecIronix ....... . 
NY Rochester, L-Mer Assocs. ...........•. 
NC Charlotte, JWL Assocs. ............. .. 
NC Raleigh, JWI. Assoc .................. . 
OH Aurora, EMA, Inc. ................... .. 
OH Centerville, EMA, Inc. ............... .. 
OR Beeverton, N. R. Schultz Co. ......... . 
PA Horsham, TMI ....................... . 
PA Malvern, Vishay Resistive Sys. Grp. .. , 
TX Dallas, Edward F. Aymond Co. ....... . 
TX Houston, Edward F .. Aymond ........ .. 
WA Bellevue, N.R. Schultz Co. .......... .. 
WI Milwaukee, IRI-Wisconsin ............ . 
PR Ceguas, CoIT1l Rep. Assocs. ....... .. 
Can Bumaby, RC. Kaytronics, Inc. .....•... 
Can Concord, Ont, Kaytronics, Inc. .•.....• 
Can Kenate, Ont, Kaytronlcs, Inc. ......... . 
Can St Laurent, Que., Kaytronlcs, Inc. ...•. 

Local DlstJibutors 
P;z Tempe, Shelley-Ragon, Inc. .......... . 
P;z Tempe, TTl, Inc. .. ................... . 
CA Agoura Hills, Zeus Comps. ........... . 
CA Chatsworth, Passive Comps. Inc. .... . 
CA Chatsworth, Shelley-Ragon, Inc. ..... . 
CA Laguna Hills, Jaco Elctrn ............. . 
CA Mllipitas, Tn, Inc. ................... .. 
CA Mission HIli, TI~ Inc. ................ .. 
CA San Diego. Shelley-Ragon, Inc. ...... . 
CA San Diego. TTl, Inc .................. .. 
CA San Diego, Zeus Comps. ........... .. 
CA San Jose, Jaco EIcIms. ............. .. 
CA San Jose, Passive Compnts. ......... . 
CA San Jose, Shelley-Ragon, Inc. . •...... 
CA San Jose, Zeus Comps. ............. . 
CA sarna Ana, TI ~ Inc. ................ .. 
CA Westlake Village, Jeco EIcIms. .•...... 
CA Yorba Unda, Zeus Comps. .......... .. 
CO Denver, TIl, Inc. ..................... . 
CT Meriden, Jaco EIcIms. ... : .......... .. 
CT Wallingford, TT I, Inc. . .............. .. 
FL Boca Raton, Jeco EIcIms. .......... .. 
FL Orlando, TT ~ Inc. ................... .. 
FL Oviedo, Zeus Comps. ............... .. 
FL Pinellas Park, MMG EIec./L & S ..... . 
FL T8IT1l8, C & 0 EIcIms. .............. .. 
FL Tempe, Shalley-Ragon, Inc. .......... . 
GA' Norcross, Jaco EIcIms. .............. . 
GA Norcross, TTl, Inc. .................. .. 
MA Chelmsford, Shelley-Ragon, Inc. ...•.. 
Il Glendale Heights, Shelley-Ragon, Inc. 

IA Cedar Rapids, Shelley-Ragon, Inc. .•.. 
MD Baltimore, RESCO/Baltimore ........ . 
MD Baftsville, RESCO/Washington ......• 
MD Columbia, Jaco EIcIms. .............. . 
MD Columbia, TT~ Inc. .................. .. 
MD Columbia, Zeus Comps. ............ .. 
MA SprIngIieId, C & 0 Elrtns. ............ .. 
MA Tewksbury, Jeco Elclms. ............ . 
MA WakeIIeId, Zeus Comps. ............. . 
MA Wilmington, TT ~ Inc. ............... .. 

205-883-1712 
602-264-7971 
415-387-9000 
619-690-5112 
714-544-7024 
303-667-7500 
203-269-1145 

407-831-8233 
813-481-4675 
305-731-2484 
404-993-0100 
317-841-0010 
312-967-8430 
219-489-5690 
913-829-2800 
301-321-7890 
617-329-3454 
313-459-1200 
612-854-6027 
314-521-2044 
201-584-5235 
505-293-1399 
716-381-9100 
704-541-5750 
919-787-4826 
216-582-6104 
513-433-2800 
503-643-1644 
215-441-4300 
215-644-1300 
214-826-7820 
713-943-3149 
206-746-1690 
414-789-9393 
609-746-6550 
604-294-2000 
416-669-2262 
613-564-0080 
514-745-5800 

602-884-2058 
602-431-1191 
818-889-3838 
818-700-8838 
818-998-3333 
714-837-8966 
408-946-5577 
818-891-8665 
619-453-7133 
619-748-2025 
619-277-9681 
408-432-9290 
408-441-1441 
408-432-0600 
408-629-4789 
714-641-9393 
605-495-9998 
714-921-9000 
303-429-8608 
203-235-1422 
203-284-7474 
80(). 776-5226 
407-859-1000 
407-365-3000 
813-545-1700 
813-839-5466 . 
813-823-6580 
404-449-9508 
404-662-0911 
508-25()"9686 

708-529-9977 
319-373-0525 
301-931-8200 
301-937-9100 
301-995-6820 
301-995-1331 
401-997-1118 
413-781-1776 
508-840-0010 
617-246-8200 
508-658-4700 

MN Minnetonka, TT~ Inc. ................ .. 
MN St Paul, Shelley-Ragon, Inc. . ....•.... 
MD Hazlewood, Shelley-Ragon, Inc. ...... . 
MO Independence, Shelley-Ragon, Inc. ... . 
NJ ML Laurel, Tn Inc. ................... . 
NY Farmingdale, Command Elctrns. Corp. 

NY Hauppauge, Jaco Elctrns. ............ . 
NY Medford, Shelley-Ragon, Inc. ......... . 
NY Port Chester, Zeus Comps. ......... .. 
NY Ronkonkoma, Mast Distrs., Inc •........ 
NY Ronkonkoma, Tn, Inc. .............. .. 
NY Ronkonkoma, Zeus Comps. ......... . 
NY Valley Stream, L & S Elctrns. ......... . 
NC Raleigh,Jaco Elclms. ............... .. 
OH Cincinnat\ G & A Sis. ................ . 
OH Dayton, Micro Mil Div. .. ............. . 
OH Dayton, Zeus Comps. ................ . 
OH Worthington, Tn, Inc. ............... .. 
TX Addison, Jaco EIcIms. .............. .. 
SC Charleston, L&S .................... .. 
TX Ft Worth, TT I, Inc. " ............... .. 
TX Ft Worth, Tn, Inc. .......... , ....... .. 
TX Houston, Texas Comps. ............. . 
TX Richardson, Zeus Comps. .......... .. 
WA Redmond, Shelley-Ragon ............ . 
WA Redmond, TT~ Inc. " ................ .. 
Can Burnaby, ac., Kaytronics, Inc. ........ . 
Can Concord, Ont. Kaytronics ............ . 
Can Kanate, Ont, Kaytronics, Inc. .........• 
Can Quebec, Kaytronics, Inc. ............ .. 

612-933-8555 
612-642-2828 
314-895-1515 
816-254-3410 
609-234-8400 

516-293-1212 
516-273-5500 
516-447-2000 
914-937-7400 
518-471-4422 
516-737-2000 
516-737-4500 
516-561-2474 
919-876-7767 
513-385-1105 
513-434-8231 
513-293-6162 
614-848-5770 
214-733-4300 
803-720-4242 
817-831-8300 
817-595-3100 
713-489-3882 
214-783-7010 
206-883-2220 
206-882-0291 
604-294-2000 
416-689-2262 
613-564-0080 
514-745-5800 

ANNULUS TECHNICAL INDUSTRIES, INC., P.O. Box 
7407,1296 Osprey Dr., Ancaster, Ontario, CAN L9G 404, 
Tel: 416-648-8100, FAX: 416-648-8102; EmpL: 21; SIs. 
Mgr_' Don MacAdam 

ANORAD CORP. 110 Oser Ave. Hauppauge, NY 11788, 
Tel: 516-231-1995, TWX: 51()"227-9894, FAX: 518-435-
1612; EmpI.: 280; Sis. Mgr: Richard Scherer,VP Sis. 

IInritsu 
FAX: 201-337-1033 

ANRITSU, 15 Thornton RcL Oakland, NJ 07438, Tel: 201-
337-1111, 800-255-7234, TELEX: 64-2141 
ANRITSUOKI.D; EmpL: 75; SIs. Mgr: Chuck SmKh 
. . . ... . . .. . .... .. . . .. .. . ... .. ........ . ... .. 001218-1219 

Local Sales Offices & Reps 
CA San Jose, Anrilsu .. .. .. .. .. .. .. .. .. ... 408-434-6686 
FL Melbourne, Anrilsu .. "............... 305-951-7302 
GA Norcross, Anrilsu ....... "............ 404-682-1541 
IN Columbus, Anrilsu ............ "...... 812-372-0516 
KS Overland Park, Anrilsu ........ . • .. .... 913-451-4438 
MD Gaithersburg, Anrilsu ................. 301-59()..()3O() 
MA Nashua, Anritsu ...................... 603-888-0230 
TX Dallas, Anrilsu ........................ 214-991-8884 

ANSLEY ELECTRONICS, DIVISION OF THOMAS & 
BETTS, See T & BI Ansley Corp. 

ANSONICS, INC. P.O. Box 910, Halfway, OR 97834, Tel: 
503-742-7475, FAX: 503-742-2991; Empl.: 6 

ANTEL OPTRONICS INC. 3325B Mainway, Burlington, 
Ontario, Canada L7M lAB, Tel: 416-335-5507, TELEX: 
061-8514, FAX: 416-335-5141; EmpL: 25; SIs. Mgr: J. D. 
Brown 

ANTENNA RESEARCH ASSOCIATES, 11317 
Frederick Ave., Battsvilla, MD 20705, Tel: 301-937-6688, 
TELEX: 374-6620, FAX: 301-937-2796; FSC No.: 23380; 
EmpL: 30; SIs. Mgr: H.W. Rapalus 

ANTENNA SPECIALISTS, The Allen Group, 30500 
Bruce Industrial Pkwy, Cleveland, OH 44139, Tel: 216-349-
8400, TElEX: 4332133 (AS INTI. CL VJ. FAX: 216-349-
8407; Empl.:.l 000; DiIIt. Mgr: Bob Levy, VP Sis. 

ANTEX DIVISION, 24 Tooga Way, P.O.Box 615, 
Marblehead, MA 01945, Tel: 617-831-7100, FAX: 617-631-
8667; SIs. Mgr: C. Loutrel; Dist. Mgr: C. Loutrel 

ANTEX ELECTRONICS CORP. 16100 S. Figueroa St, 
Gardena, CA 90248, Tel: 213-532-3092, FAX: 213-532-
8509; EmpL: 53; SIs. Mgr: Richard Gross; Dist. Mgr: 
Richard Gross 

ANTONA CORP. 1643 1/2 Westwood Blvd., Los Angeles, 
CA 90024-5803, Tel: 213-473-8995, FAX: 213-473-7112; 
Sis. Mgr: Katherine Capanna 

APPLIE 
ANZAC, MI A-COM, 80 Cambridge SI., Burlington, MA 

01603, Tel: 617-273-3333, TELEX: 200155, TWX: 71()" 
332-0258; FSC No.: 21912; EmpL: 300; SIs. Mgr: Lee 
Cooper; Dist. Mgr: Lisa Owens 

AOFR, INC., 800 E. CampbeI~ Sune 108, Richardson, TX 
75081, Tel: 214-644-1394, FAX: 214-48()-9278; EmpL: 50; 
Sis. Mgr: Dwain Lawhon 

A- P. CIRCUIT, 397 Unclen St, Brooklyn, NY 11237, Tel: 
718-456-2717, TELEX: 428759, FAX: 718-456-2717 
................................................. A·l654 

Local Sales Offices & Reps 
MI Southfield, Comtellnstrs. ............. 313-358-2505 
NJ Matawan, Reps Five .................. 201-495-2315 
OH Cleveland, Comtel Instrs. ............. 216-442-8060 
OH Dayton, Comtellnstrs. ................ 513-298-7573 

A.P.C.S. AMERICA. 3286 Kentland Ct SE, Grand Rapids, MI 
49548, Tel: 616-247-1453; Empl.: 13; Sis. Mgr: JuUe A. 
Corby 

APEX· 
iJtech 

FAX: 602-888-3329 
APEX MICROTECHNOLOGY CORP., 5980 N. 

Shannon RcL Tucson, P;z 85741, Tel: 602-742-6600. 
TELEX: 170831; FSC No.: 60024; EmpL: 100; Sis. Mgr: 
Richard Spielman; Dist. Mgr: Bridgat Riceci-Byme, Inti. SIs. 
Mgr. ............................... 001005-1007,1598 

Local Sales Offices & RePs 
AL Huntsville, Currie, Peak & Frazier, Inc. 

P;z Tucson, Apex Microtechnology ...... . 
CA Laguna Hills, Conprod .............. .. 
CA Los Aftos, Kolm Mk1g. ............... .. 
CA Los Aftos, KOLM Mk1g. ............. .. 
CT Guilford, Data Mark Inc. .............. . 
MD Elicott City, Nelson Elctm.. . ......... . 
GA Duluth, Currie, Peak & Frazier, Inc. . .. . 
IL Buffalo, Torkelson Assocs. ........... . 
IN Indianapolis, Torkelson Assocs. ..•.... 
IA Cedar Rapids, Torkelson Assocs. .... . 
MD Ellicot City, Nelson EIcIms. ......... .. 
MD Ellicott City, Nelson Elclms. ........•.. 
MA Woburn, Signal SI .. Engrg. ........ " ., 
MN Minneapolis, Torkelson Assocs. ...... . 
NJ Flanders, K & R Engrg. SIs. .......... . 
NC Greensboro, Cunie, Peak & Frazier Inc. 

IN Fort Wayne, TX Sales ............... . 
TX Dallas. Repmasters .................. . 
TX Shennan, Repmaster ................ . 
WI Waukesha, Torkelson Assocs. ...... .. 

Local DlstJibutors 
P;z Tuscon, Apex ....................... .. 
FL T8IT1l8, Currie, Peak & Frazier ....... . 
KS Olathe, Tech SIs. Assoc. ............ .. 
NY Southern, K & R Engrg. Sis. .......... . 
NY St Louis, Tech Sis. Assocs. ......... .. 
Can Mississauga, Ont bbd EIcIms. ...•.... 

205-536-1506 
802-742-8600 
714-361-0785 
415-848-2835 
415-848-2635 
203-453-0575 
301-747,7887 
404-497-8404 
312-520-0710 
317-244-7867 
319-373-0200 
301-747-7887 
301-747-7887 
617-938-7872 
612-835-2414 
201-584-5235 

919-373-0380 
219-489-4447 
214-247-8238 
214-247-6238 
414-784-7736 

602-742-8600 
813-963-1076 
913-829-2800 
8()()..631-9362 
314-521-2044 
416-821-7800 

APOLLO DISPLAY TECHNOLOGIES, INC., 182-2 
Morris Ave., Hoftsville, NY 11742, Tel: 516-854-1143, FAX: 
516-654-1498; SIs. Mgr: Richard EICher ....... a.1040 

APOLLO MAGNETICS CORP. 2720 W. Beverly Blvd., 
Los Angeles, CA 90057, Tel: 213-381-2500, TWX: 91()" 
321-4348, FAX: 213-384-4067; Empl.: 420; SIs. Mgr: 
Chartes Williams 

APPLIED COMPONENTS, AC Interlace, 22391 
Gilberto, Rancho sarna Margarita, CA 92666, Tel: 714-858-
9488, FAX: 714-589-7267; FSC No.: 5930; EmpL: 5; SIs. 
Mgr: Curtis Annijo 

APPLIED CONTROLS CO~ INC. 1275 BIoomIIeId Ave., 
Fairfield, NJ 07004, Tel: 201-227-5454, FAX: 201-882-
1422; FSC No.: 4A725; Empl: 20; SIs. Mgr: W. MereI 

APPLIED DATA COMMUNICATIONS, 14272 
Chambers Ad., Tustin, CA 92860, Tel: 714-731-9000, 
TELEX: 183823 AOC, FAX: 714-838-7172; EmpL: 50; SIs. 
Mgt: David M. Basse 

APPLIED DATA SYSTEMS, 409A East Preston St, 
BatUmore, MD 21202, Tel: 8O().541-2OO3, 41()"576-O335, 
FAX: 41()"576-0338; EmpL: 6; SIs. Mgr: Edward Shea; 
DiIIt. Mgt: Edward Shea 

EEM 1991 North American offices only. For worldwide reps & distributors, see VoL W. 615 



APPLIE Manufacturers 'and Sales OffIces Directory 
APPLIED ELECTFIO TECHNLG., INTL, see STI- APSCQ, . INC., 5976 Helsley Road, Mentor, OH 44060, Tel: A.R.F. PRODS.. 2559 75th St, Boulder, co 80301, Tat ~ 

ControtComponentsDiv. 216-352-8961, TELEX: 284580, FAX: 216'354-7306; 443-4644, FAX: 303-443-4846; FSCNo.:4G971;EmpL:10 
EmpL: 200; SIs. Mgr" Ian Davey-Turner 

APPLIED INFORMATION SYSTEMS, INC. 500 ARGA CONTROLS, 35 E Glenarm St, PasadeNi, CA 
Eastowne Dr. SuIte 207, Chapel HII~ NC 27514, Tel: 919- APS DYNAMICS, INC. 5731 PalmerWay,Ste.A, Cerlsbad, 91105, Tel: 213-6112-3314, FAX: 618-'199-$407; FSC No.: 
942-7901,600-334-5510, TELEX: 701365, FAX: 919-493- CA92OO6, Tel: 619-438-4848, TELEX: 4995113 (SHAKE). 50290; EmpL: 25; SIs. Mgr" UndaGaman 
7563; SIs. Mi1r" John Wyatt . FAX: 619-438-8845; EmpI.: 5 

APPLIED MAGNETICS, 75 Robin Hill Ad, Goleta, CA 
93117, Tel: 805-683-5353, FAX: 905-967-11227; FSC No.: 
11935; EmpI.: 12,000; SIs. Mgr" 0. M. Fundingsland 

APPLIED MICRO CIRCUITS CORP. 6195 Lusk Blvd, 
San Diego, CA 92121, Tel: 61~ "TWX: 910-337-
lIse. FAX: 619-450-9885-FAX; FSC No.: 367 4112; Empl: 
235; SIs. Mgr" Greg Barnhart 

APPLIED MICROSYSTEMS CORP. 5020 146th Ave 
NE, Redmond, WA 98052, Tel: 206-882-2000, TELEX: 
185196, FAX: 208-883-3049; Empl: 200; SIs. Mgr" Joe 
Gomula 

APPLIED MICROWAVE DIV. EPSCO, See Epsco 
Microwave ' 

APPLIED PLASTICS TECHNOLOGY, 45 
Broadcoinmon Ad, Bristo~ RI 02809, Tel: 401-253-0200; 
FSC No.: 9330; EmpL; 30; SIs. Mgr" JoIvi A. MacIntyre Jr. 

.liE APPLIED 
POWER , C CONVERSION 

FAX: 201-385-0702 
APPUED POWER CONVERSION, Technology 

Dynamlc8. Inc., 100 School St, BergenIIeId, NJ 07621, 
Tel: 201-385-0500; EmpI.: 70 ............. ,001588-1593 

Local Sales Offices & Reps 
CA Escondido, Larry Ford ................ 619-743-1557 
CO Boulder, AS Rep Co. .. .. . • .. .. .. .. .. .. 303-442-8018 
CT Cheehire, Sclentlllc Comps. ••..••..•.. 203-272-2963 
Fl Land O\.akes, AJ Power Source ..... 81:N196-2583 
Me St Louis, Abrams & Assocs. .......... 314-569-0447 
NH Salem, Integrated Technlg. .......... :. 903-898-6333 
NM Albuquerque, IMEC ................... 505-275-093C! 
NY Rochester, AJ. Electro Mktg. ..... :.... 718-428-3598 
PA Wee! Chester, TCA Inc. ............... 215-692-6853 
TX Garland, Ceray McMahill .............. 214-681-1414 
WA Edmonds,PowerSources ............ 208-743-6841 
Can Rexdale, Onl, QPL Elclrns. ........... 418-674-6858 

APPUED REASONING CORP. 66A Sherman St, 
cambridge, MA 02140, Tel: 617-492-0700,TElEX: 
6714194, FAX: 617-492-7908; SIs. Mgr" Paul B1umeuleld 

APPLIED SOFTWARE TECH, INC. 1908 Cliff Valley 
Way, N.E, AUanta, GA 30329, Tel: 404-663-6690; Empl: 29; 
SIs. MiJr" Jim A. Moss 

APPLIED STATISTICS INC. 3080 Centerville Ad, St 
Paul, MN 55117, Tel: 612-481-0202, FAX: 612-48HI410; 
EmpL:25 

APPROVED PURIF.ICATION CORP., 1068 R Hope St, 
S1emIord, CT 06907, Tel: 203-35NI141, FAX: 203-358-
1697 ........................................... 801878 

-£~ 
SWITCHES /INDICATDRS 

FULL LINE AUTHORIZED DISTRIBUTOR 

~~Ij 
ELECTRIC SWITCHES 
INCORPORATED 

2478 Fletcher Dr, Los Angeles, California 90039·2897 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SH COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-5100.FREE CATALOG 31EM on REQUEST 

APTEK TECHNOLOGIES, INC. Aptek Microsystems, 
700 N. W. 12th Ave., Deerfield Beach, Fl 33442, Tat 305-
421-11450, TELEX: 441020, FAX: 305-421-8044; FSC No.: 
36741; Empl: 150; SIs. Mgr" Jerry D. Moore. Dir. Mktg.1 
Sis.; Dist. Mgr" D.L Gilley, Sr. 

A.P.W. CO, INC. 72 w. MaIn, RocJ<8Way, NJ07866, Tel: 
201-627-0&43, FAX: 201-627-6396; Empl: 14 . 

apx 
FAX: 516-433-1457 

APX.ARSTAN PRODUCTS. 264 Dully Ave., HicksvIlle, 
NY 11901, Tel: 516-433-1313; Empl:.3OO; SIs.Mg," David 
Baum .................... A.2168-2168; 00 1584-15117 

Local Sales Offices & RepS 
CA Santa C'- Source Tronies .......... 408-988-8801 
FL Dunedin, John While Assoc. .......... 813-733-5319 
MA Framingham, Bob Mirabella ........... 617·877-C1884 
MA Welleslay, Brownstone Assoc. ........ 508-877-0B84 
MN Golden Vallay, Highland .............. 612-548-2123 
NM Albuquerque, Syntech ................ 505-266-7951 
NY Hauppauge, StIcom Sis. .............. 516-366-4221 
MO Independence, HHec Central .......... 818-796-6684 
NC Raleigh, C-Tech ...................... 919-782-8100 
TX Richardson, John Duncan Assoc. ..... 214-437-3967 
WA Redmond, EIcIn). MkIg. Grp. .......... 208-882-0962 
WA Vancouver, EIcIm. Mktg. Grp. ......... 503-684-5935 

Local DistrIbutois 
NO RaleIgh, Century EIctms. .. .. .. .. .. .. .. 919-872-2203 
PA Non1stown, Century EIcIms. .......... 215-631-s400 

AaUALARM, Marine Safety Systems, Inc., 1151 D. Bay 
BlVd., Chula VIs1a,CA91911, Tel:619-575-4011,FAX:619-
575-4012; FSC No.: 2V373; EmpL: 8; SIs. Mgr" John L 
Hooper 

ARCO ELECTRONICS, 9822 Independence Ave., 
Chatsworth, CA 91311, Tel: 818-882-8707, FAX: 618-882-
6513; FSC No.: 84171; Empl: 10; SIs. Mgr" Rendy Ryan 
....•..................•... , . .. ..•.... . .... A·1855-1657 

Local SaJe8 Offices & RepS 
CA ChatswOrth, Arco ..................... 818-882-8707 
IN Granger, Gregory SIs. .. .. .. .. .. .. .. ... 219-272-9629 
MA Taunton, Focus EIcIm. SIs. ........... 617-824-3840 
MN St Pau~ Northport Eng. ............... 612-457-8000 
NY Syracuse. PyTronics ................. 315-454-9348 
CA Chatsworth, Area EIcIms. ............. 818-882-8707 

ARCOLECTRIC CORP., 9001 canoga Ave., 'canoga 
Park, CA 91304, Tel: 818-700-1933, FAX: 8111-700-9541; 
SIs. Mgr" Csrrie Donze; DiBt. Mg," Carrie Donze 
.. .. .... .. .... .. .... .. ........ .. .. ........ a.1141, 1848 

LoceI DIstrIbutors 
CA Haywood, Electro Comps. ............ 415-763-5BOO 
FL Lakeland, Wesgerde .................. 813-844-7584 
CA Los Angeles, Electric Switches ........ 800-252-4640, 

aoo-421-6855 
CA Tustin, Weelern Switches ............. 213-627-6128 
CA Van Nuys, Wesgarde Comp. .......... 818-768-3724 
CT HlIItIorcl, Wesgarde Camp. .... .. ... ... 203-527-7705 
IL carol Stream, Wesgerde Camp. .. .. ... 708-853-1480 
KS Overland Park, Wesga"de Comp. ..... 913-262-2718 
MD W. Springlield, T. F. Cushing .......... 413-788-7341 
MI Madison HIs., Galoo Ind. .............. 313-542-9090 
MN Minneapolis, Scorpio ................. 612-473-8656 
MOSt Louis, Wesgarde Comp. ........... 314-587-7776 
NH Nashua, Wesgarde Comp. .........•.. 803-680-1971 
NJ Denville, lashen EIctms. . . . .•..... ..•. 201-627-3783, 
NJ Mt Laurel, Wesgerde Comp. .......... 909-778-8190 
OH Westerville, Wesgerde Comp. ......... 614-885-0319 
OR Eugene, Larsco ...... .. .. .. .. .. .. .. .. . 503-484-7491 
TX Dallas, Wesgerde Camp. . . ..... .... ... 214-357-1768 
TX Garland, Barcon ...................... 214-414-1663 

ARC SYSTEMS, INC. 209OJoehuasPath, Hauppauge, NY 
11788, Tel: 518-582-9020, FAX: 518-582-8036; FSC No.: 
67245; SIs. Mgr" Robert Miller / 

AREMCO PRODUCTS, INC. Box 429, OsSining,' NY 
10582, Tel: 914-762-0685, FAX: 914-762-1663; EmpL: 30; 
SIs. Mgr" BrIan Milee. 

ARGO ELECTRONICS, INC. 5054 BIeeckar St, Baldwin 
Park, CA 91706, Tel: 8t8-982-6422, FAX: 818-960-7312; 
Empl:12 . 

ARGOS PRODS. BOO S. Sycamore St., Genoa, IL 90135, 
Tel: 815-784-5118; Empl: 35; SIs. Mgr" Ron Evers 

Local Sales Offices & Reps 
CA BurlIngame, Mayer, Ross & Flaming .. 415-348-8800 
Fl Ocala, Bencalk Assoc. ................ 904-132-11775 
GA Atlanta, Murphy & Cota ............... 404-675-2525 
Il Ar1ingIon Hgts., Arch Hoyne........... 708-398-1681 
IN Mulberry, MaIsh Sis. .................. 317-298-2322 
MA North ScituaIe, WA Hendrickson ..... 617-545-0652 
MN Edna, Foster Tech. SIs. ............... 612-94HIBOO 
Me Kansas City, Navco................... 8\8-421-1751 
NJ Fort Lee, JMC SIs. .. .. .. .. ... .. .. .. .. • 201-944-5685 
NY Syracuse, lewis & Dumlgan ...... :.. 315-448-5522 
01-1 Dayton, Shamrock Elctm ............. 513-258-1227 
PA WynMWOOd, Stinson Assocs. ......... 215-698-7378 
WA Lynnwood, Pacnor MkIg. .......... .. .. 208-284-8020 
EXP N.Y. New York, Robum Agenciee ..•.• 212-989-5939 

ARGO TRANSDATA CORP. 1 HerItage PIt, Clinton, CT • 
08413-0554, Tel: 203-689-2233, .FAX: 203-689-4318; 
EmpL: 20 

ARIEL CORPORA 'nON, 433 River Ad, Highland PIt, NJ 
08904, Tel: 908-249'2900. FAX: 908-249-2123; SIs. Mgr" 
Irene Getvay 

RRIES 
ELECTRONICS, INC. 

FAX: 908-996,.3891 
ARIES ELECTRONICS, Box 13o,Franchtown, NJ 08825. 

Tel: 908-998-6841; FSC No.: 51167; EmpL: 190; SIs. Mgr" 
Frank FoImsbae .. . . . .. A.1722; 801849; C.1281-1_ 

LoceI Sales Offices & Reps 
Al Malison, Benchmark Tech. SIs. ••.•.•. 205-484-0033 
AZ Fountain Hills, Contact Aries EIcIms. .. 908-IIII8-6841 
CA San Mateo, Larsen Assoc. ............ 415-358-9559 
CA WeetlakeVIg.,EIkins&Assoc. ........ 818-597-1075 
CO Denver, Wee! Inc. .... ...... .... ....... ~77-6190 
Fl Melbolme, The R-Rep Co. .........•. 407-242-9800 
GA Non:ross, Benchmark Tech. Sis. ...... 404-448-1711 
iL Bloomingdale, Orion Mktg. ............ 708-893-2111 
WI Hartland,SelecllveSIs. ............... 414-367-1133 
IN Indianapolis, HI-Tek SIs. .............. 317-687-2584 
Me Glen Burnie, MaCrotech Assoc. Ltd. ... 301-788-1111 
MA Harvard, Enterprise Tech. ...... .. .. .. . 508-772-6003 
Mi Novi, J:E Hampton & Assoc. .......... 313-344-8880 
Mi St.Joseph, LE Hampton & Assoc. ...•. 616-938-0682 
MN MinneepoJis, Holmgren Assocs. ....... 612-574-9983 
Me Florissant, Delilron eo. Inc. ........... 314-839-0033 
Me Kansas City, DeIItron Co. ............. 818-438-6445 
NJ Ho-Ho-Kus, OJ FiSher Co. ............ 201-652-0080 
NY Fairport, TAO Sis., Inc. ................ 718-377-2250 
NC Raleigh, Benchmark Tech. Sis. ...•.... 919-850-0633 
OH Willoughby Hills, Venalron ........... 21 B-844-OO82 
OR Hillsboro, Doran Sis. Assocs. .•••••••• 503-640-4500 
PA Harrisbu'g, AH-Tech MkIg. ............ 717-540-1204 
PA Wee! Chester, All-Tech MkIg. ......... 215-344-0134 
TX Dallas, REM Camps. .... .............. 214-234-1069 
TX Houston, REM Camps. ................ 713-589-9721 
WA Redmond, Doran Sis. Assocs. ••••••••• 208-685-1885 

Local DIstrIbutors 
Al Huntsville, Comp. DIst. ................ 205-863-7501 
Al Huntsville, Gateway Megatech •.. . • . •• 205-830-5955 
Al Huntsville, Gateway MegaTech. . • •• . • • 205-830-51155 
AZ Phoenix, ArIzona Camps. •...•.•.•...• 802-289-5855 
A2. Phoenix, DaDs ............ ;........... 802-275-2826 
CA canoga Park, TIrnco Camps. ;.. .. .. .. • 81 H92-504O 
CA Compton, Harper SID ................. 213-979-5090 
CA Fremont. Frys EIcIms. ................ 415-770-3743 
CA Gardena, Cal, SwItch & Siglal ........ 213-~2330 
CA Irvine, IEC ............................ 714-837-9960 
CA Sacramento. lEO ..................... 1116-363-8030 
CA San Diego, Harper SID .. .... .. .... .. .. 619-578-2500 
CA San Franciaco, Peters De L88I . •• . . • . • 415-873-9595 
CA San Joee, Harper SID .. .. .. .. .. .... .. • 4Iia-943-94IIo 
CA Santa Clara, Pyramid EIcIrna: ......... 408-727-9810 
CA Sunnyvale, Fry's Elect. .. .... ..... .. .. . 408-733-1770 
CA SUnnyvale, Frys EJctms. .............. 408-733-1770 

616 North American offices only. For worldwide reps & distributors, see VoL W. EEM 1991 



Manufacturers and Sales Offices Directory AROMAT 
CA TOI1'8I'IC8, PyramId/Kent .............. 714-773.Q781 
co Denver, LEe. ......................... 303-292-6121 
CO Englewood, Component DIsl •........ 303-799-4915 
CO Englewood, IndeIco ...•.. . . . . . . . . . . . .. 303-694-9444 
CT Danbury, Pilgrim .• . . • • . . . . • • . • . . • • • . •• 203-792-7274 
CT WaHinglord, Cronin ................... 203-265-3134 
Fl Ft Lauderdale, KSM ...•.............. 305-971-5900 
Fl Melbourne, CDI ....................... 407-724-9910 
Fl Pompano Bch., PMrIeas Radio ....... 305-973-4141 
GA Atlanta, Gateway Megatech ... . . . . . . .. 404-497-0799 
GA Atlanta, KSM ......•........•......•.. BO().554-9227 
ID BoIse, Kimball ..•..................... 2()80342-3559 
IL HoIIamn Estates, IEC ................. 70&0843-2040 
IL Northbrook, Classic. . • . . . . . . . . . . . . . . . . 312-272-9650 
CT Norwalk, Cobra Camps. ... ........•. .. 203-847-6442 
IN Indianapolis, Gateway Megatech ..•.•• 317-844-3906 
IN IndIanapoUs, Meunier .............•... 317-635-3511 
Me BaltImore, Rasco .•................... 301-529-0500 
Me Beltsville, Rasco Washington ....•..•• 301-937-9100 
MO Columbia, Peertas Radio ............ 301-997-1717 
MD Jessup, Gateway MegaTech ...•...... 301-792-7527 
MA MIddleboro, Glynn Elctms. ...•........ 508-947-4262 
MA ~ Cronin EIcIms. ............. 617-449-5000 
Mt Ann AIbor, G_ay Megatech ....... 313-761-29BO 
Mt Grand RapIds, Calder Elect........... 616-698-7400 
Mt Southfield, Michigan l.ectroIs ......... 313-353-1350 
MN Minneapolis, Bergquist Elect ......... 612-835-2322 
MN New Brighton, Civis ......•........... 612-831-2647 
MO St Louis, BeckwIth Computer .. .. . .. .. 314-343-6463 
NH Manchester, Cronin . . . . . . . . . . . . . . . . . . . 603-624-0105 
NH Manchester, Glynn ..•..•......•.....• 603-622-6131 
NJ Lynbrook, NY, PMrIeas Radio .•...... 201-906-1181 
NJ Moorestown, Marlac Elect •..........• 609-234-4200 
NM Albuquerque, International Elect ...... 505-291-9951 
NY Lynbrook, "-less Radio............. 516-593-2121 
NY Rochester, Simeone EIcIms. .......... 716-326-3230 
NC Cary, Powell EIcIms. •..•............•. 919-467-1212 
OH Columbus, Gateway Megatech ....... 614-447-0222 
OH Dayton, G_ay Megatech ..•....... 513-296-6342 
OH Warren, REM EIc:Ims. ..•.........•.... 216-373-1300 
OH Willoughby, Gateway Megatech .•.••• 215-953-0333 
OK Tulsa, Altair Co. .•.•. " ..•.• ..•..••. ••• 916-252-5781 
OR Beavarton, IEC .........•............. 503-641-1690 
PA Bristol, AIM Elect ..................... 215-785-3500 
PA Erie, REM Elect .......... .. .. .. •. .. ... 814-453-5826 
PA N.Versailes, CMD EIcIms. ............ 412-676-6020 
TX Addison, Connec-Tek ................. 214-245-1266 
TX Austin, Wofford ....................... 512-339-1131 
TX Dallas, Wofford ....................... 214-320-0294 
TX EI Paso, Internationat ................. 915-598-3406 
TX Houston, Altair Co. ... . ..... .. ......... 713-462-3029 
TX Houaton, Wofford '" .. ..... .. ......... 713-847-3583 
TX Irvtng, Harper SID ..................... 214-621-0500 
TX Richardson, Altair Co. ................. 214-231-5155 
UT Salt Lake City, Kimball............ .... 801-326-2075 
UT West Valley, IEC •. .. ... .. .•..•... . .••. 801-977-9750 
WA Bellevue, IEC ......................... 206-455-2727 
WA Redmond, Pacilic ..................... 206-881-2363 
WA Redmond, Pyramid ................... 208-88307200 
WA TukwiUa, Carlyle ...................... 206-251-0700 
WI Milwaukee, Progressive ............... 414-321-4722 
WI New Berlin, Classic Camps. . •• . . • . . . . . 414-786-5300 
Can Toronto, Alternate Source ............ 416-335-6385 
Can Toronto, SEMAD ..................... 416-475-8500 
Can Vancouver, DeskIn Sis. ............... 804-273-4983 

ARIINDUSTRIES, INC. 381 ARi CoIM1, Addison, IL 80101, 
Tel: 706-953-9100, BO().237-6725, FAX: 708-953-0590; 
FSC No.: 04B49; En1II.: 58; SIs. Mgr: D. J. MacKenzie; 
Dist. Mgr: D. J. MacKenzie 

ARISTO GRID LAMP. PRODS., 35 Lumber Road, Roslyn, 
NY 11576, Tel: 516-464-6141, FAX: 516-4114-6992; EmpI.: 
21 

ARIUM CORPORATION, 1931 WrIght Circle, Anaheim, CA 
92B06-6052, Tel: 714-976-9531, TELEX: 7S4903 ARlUM 
UD, FAX: 714-976-3341; Empl: 40; SIs. Mgr: Dave 
Blakemore 

ARKAY ENGRAVERS, INC., 10-3 Drew Court, 
Ronkonkoma, NY 11779, Tel: 516-467-7795, FAX: 516-
467-8310; FSC No.: 6Z099; SIs. Mgr: Kenneth Kaplan 

ARK ElCTRNS. CORP. 1325 Industrial Hwy. 
Southampton, PA 18966, Tel: 215-322-6510. FAX: 215-
322-4231; EmpI.: 20 

ARK LES CORPORATION, 51 W_ St, Watertown, MA 
02172, Tel: 617-924-2330, TELEX: 24-4659, FAX: 617-
924-5460; Empl: BOO; SIs. Mgr: Tlid Davnew 

ARK-LES CORP, P.Q.BOX 14466, Raleigh, NC 27620, Tat 
919-231-2000. FAX: 919-231-9625; EmpI.: 350 

ARLON, Flexible Technologies Division, P.o. Box 4305, CA Garden GlOve, Aroma! Corp. ......... . 714-685-7707 
714-891-4821 
406-433-04BB 
406-727-9800 
303-762-1921 
203-6B6-B03O 
407-680-9800 
407-655-1075 
404-256-9640 
706-593-6535 

199 Awarial St, E Providence, RI 02914, Tel: 401-434- CA Garden Grove, EIsco ................ . 
2340, l-BO().735-234O, TELEX: 6972802, FAX: 401-434- CA San Jose, Aroma! Corp. .•..•.•.•••.••• 

Senta Clara, Fahrner-M1l1er •.••..•.••. 2557; EmpI.: 60; SIs. Mgr: Herbert A Howard; Dist. Mgr: CA 
WilHam Pollock CO Englewood, Omega Lid. ............. . 

CT 
FL 
Fl 

Plainville, Northeast Reps. .......... .. 
Maitland, EIR, Inc:. .................... . 
Orlando, Aroma! Corp. ............... . a ARMBAR INDUSTRIES INCORPORATED r At/anIa, Beacon EIcIms. Assoc. ...... . 
EI~ Grove Village, Aroma! Corp. ..•.... 
Elk Grove Village, Carlson EIcIm. SIs. 

FAX: 908-679-3222 
ARMBAR INDUSTRIES, INc., 139 While Oak Lane, Old 

Bridge, NJ 08657, Tel: 906-676-3377; FSC No.: 2R610; 
Empt: 11; SIs. Mgr: Stephen Gregg ........... A.1011 

LocsJ Sales 0Ificas & Reps 
AL Huntsville, Eictm. Prods. .............. 205-116().1158 
MD Potomac. C.E Tech. EIcIms. .......... 301-235-1942 
MA Lowel~ Underwood Sis. ............... 617-258-6191 
MO Grandview, R R Burton Assocs. ...... 816-763-5385 
NJ BrIelle, EMC Technlgsts. .............. 906-223-6699 
PA Saegertown, Mulli-Phase ............. 814-763-3840 
TX Dallas. Blackbum Assocs. ............ 214-750-6464 

ARMEL ElECTRONIcs, 1801 75th St, N. Bergen, NJ 
07047, Tel: 201-669-4201, TWX: 710-992-8642, FAX: 201-
869-4304; FSC No.: 91683; EmpL: 55; SIs. Mgr: V. A 
Pasquaino 

ARNOlD ENGINEERING COMPANY, Sub. SPS 
Technologies, 300 West S1reeI, Marengo, IL 80152, Tel: 
815-568-2000, FAX: 815-586-2228; Empl.: 650; SIs. Mgr: 
E F. Migely, V.P. Mktg./SIs. 

ARNOLD I MAGNETICS 

FAX: 805-484-4113 
ARNOLD MAGNETICS. 4000 Via Pescador, Camarillo, 

CA 93012, Tel: 805-464-4221, TWX: 910-343-6468; FSC 
No.: 04879; Empl: 130; SIs. Mgr: Glen Underwood 
. ... ......................... ........ .. .... 0·1589-1603 

Loesl Sales Offices & Reps 
AL HuntsviUe, Arnold Magnetics Corp. .... 800-421-6181 
AZ. Phoenix, Arnold Magnetics Corp. ..... 800-421-6181 
CA Los Angeles, Amold Magnetics Corp. 

CA San Jose, Stout Inds. ............... .. 
CO Denver, Arnold Magnetics Corp. ..... . 
FL Melbourne, Amold Magnetics Corp. .. . 
GA Atlanta, Amold Magnetics Corp. ....•.. 
IL Chicago, Amold Magnetics ......... .. 
MD Silver Springs, Youth Assocs. ........ . 
MA Wayland, High-Tech ................ .. 
MN Minneapolis, Arnold Magna1ics Corp. .• 
MO St Louis, Arnold Magnetics .......... . 
NY BuIfaio, Amold Magnelics ............ . 
NY New Rochelle, Ascor EIctms. .....•... 
OH Cleveland, Amold Magnetics ..•..•..•• 
OH Dayton, Arnold Magnetics .......... .. 
OK Tulsa, Kruvand Assoc. .............. .. 
OR Portland, Amold Magnetics Corp. .... . 
PA Philadelphia, Amold Magnetics ..•..•. 
TX Dalles, Kruvand Assoc. ............. .. 
TX Houston, Kruvand Assoc. ........... .. 
WA Seattle, Amold Magnetics Corp. ...... . 
WI Milwaukee, Arnold Magnetics ........ . 
Can Montreal, Que., Arnold Magnetics Corp. 

805-464-4221 
406-746-0470 
800-421.0-8181 
800-421-6181 
800-421-6181 
800-421-6181 
301-598-5740 
508-653-3838 
800-421-8181 
800-421-6181 
800-421-6181 
914-235-8838 
800-421-6181 
800-421-6181 
214-437-3355 
800-421-8181 
800-421-6181 
214-437-3355 
713-956-8741 
800-421-6181 
800-421-6181 

.. .. . . .. .. .. .. .. .. .. . .. . .. .. . .. . .. .. ... 800-421-6181 

FAX: 908-464-8714 
AROMAT CORP., Matsushita Electrical Works 

Ltd., 829 Central Avenue, New Providence, NJ 07974, Tel: 
9OB-464-355O, TELEX: 4754170; Empl: 3BO; SIs. Mgr: 
Bob ZegaraId; Dist. Mgr: Bob ZegarsId 
..... ......................... 801415-1427,1650-1851 

LocsJ Sales OffICeS & Reps 
AL Huntsville, Beacon Elctms. Assoc. .... 205-881-5031 
AZ Mesa, Sys. Sis. 01 Arizona, Inc:. ........ B02-464o:99B9 

IN Indianapolis, Precision EIcIm. Camps. 

IA Cedar Rapids, Carlson EIcIm. Sis. ..... 
IA Davenport, Rush & WaeI Assocs. •.••. 
KS Olathe, Rush & West Assocs. ....... .. 
MD Upperco. Imagi1ron Sis. ............. .. 
MA Hingham, Northeast Reps. .......... .. 
MI Detroit, R P. Urban & Assocs. ....... .. 
MI Grand Rapids, R P. Urban & Assocs. 

708-95B-824O 

317-842-3740 
319-376-1450 
319-386-9494 
913-764-2700 
301-374-5800 
617-749-8700 
313-535-2355 

....................................... 616-245-0511 
MN S. St Pau~ Nor\hpoIt Engrg. .......... 612-457-6000 
Me St Louis, Rush & Wee/. Assocs. ••• " .• 314-965-3322 

[§~. 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 101h Sl Oakland. CA 94606 

(213) 452-8002 

Aromat 
RELAYS 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 617 



AROMAT 
NH Ml Vernon, Northeast.Reps. •.••...••. 603-880-8199 
NJ NeW Providence, Aroma! Corp. .•••••• ~ 
NJ W. C&IdweI~ Marinlello Tech. Sis. eo. 

................................... ,.... 201-228-4418 
NM Albuquerque, SSA Inc. of New Mexico 

NY . Rochester, Ontec ................... .. 
NO Raleigh. Beacon EIc\ms. Assoc. ....... . 
OH Dubin, J. R Thornbeny Co. .......... . 
OH Solon, J. R Thombeny Co. .......... . 
PA Allison Park, Bear Mktg. .............. . 
TX Austin. Component Technlg. ......... ; 
TX Dallas, Component Technlg. ........ .. 
TX Houston, Component Technlg. .••.••.• 
TX Richardson, Aroma! Corp. ............ . 
WA Redmond, Sis. & Engrg. .............. . 
WA Vancouver, Sis. & Engrg. ............ .. 
WI Milwaukee, Carlson Elclm. ·SIs. •••••.•• 
Can Mlssissauga, Ont, Aroma! canada, Inc. 

Can MIssIssauga, Ont, Tech-Trek Lid. ...•. 
Can Nepean, Ont, Tech-Trek, Lid. ......... 
Can RIchmond, ac., Tech-Trek Lid. ....••. 
Can Stlaurent, Que.. Tech-Trek Lid. .....• 

505-889-2901 
716'464-8636 
919-787-0330 
614-792-5171 
216-248-4995 
412-492-'1150 
512-250-2450 
214-783-6831 
713-961-1282 
214-235-0415 
206-883-4999 
206-573-4161 
414-476-2790 

416-624-3777 
416-238-0366 
613-225-5161 
604-276-6735 
514-337-7540 

The 8 Largest 
Relay . • • 

Distributor 
in the World. 

Over 
8,000,000 

Relays 
Photo 

Electronics 
& Fans 

in Stock. 

Orders Plac«i by 3:00 pm. are 
Shipped the Same Day 

3) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica,CA 90404 Oakland, CA 94606 

~ 
COOPER 
INOUSTRIES 

ARROW HART 
SPECIALTY SWITCHES 

WIRING DEVICES 
CQNTACTDRS 

fUll.lINE AUTHORIZED DISTRIBUTOR 

oot;t5 
ELECTRIC SWITCHES 
INCORPORATED 

2478 fletcher Dr, l~s Angeles, California 9U'039·2897 

213-660-1310 8,00-421"'8855 
FAX' 213-660-5130 

The 8 Largest 
Relay & 

Switches • • 
Distributor . 

in the World. . 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

. Orders Plac«i by 3:00 p.m. are 
Shi'DI18'd the Same Oay 

3) 452.1229 (415).835·1500 
1301 Olympic !!Ivd., • 1026 6th AvenUe, 

Santa Monica, CA 90404 Oakland, CA 94606 ' 

Manufacturers and Sales Offices . Directory 
Local DiBtributonI 

AL Huntsville, PIoneer Technlgs. ....... .. 
P;z Tempe, AcacialDeanco ............ .. 
P;z Tempe, Beliinds. .......... , ........ .. 
P;z Tempe, J. C. Intl .................... .. 
AR LiHIe Rock, NeWer!< EICIm& .......... . 
CA AnaheIm, Control Design Supp. ..•.... 
'CA Angoura HUla, BelIInds..; .•• , .•..•..•. 
CA ChatsworIh, Mil-Comm Diet ......... .. 
CA ~ BeIIInds. ................... . 
CA Fremont, Acacla/Deanco ............ . 
CA Gardena, Self Inds. ................. .. 
CA Inglewood, NewaIk Elcims. .•••••...•• 
CA L.ps Angeles, Master Distrs. ......... .. 
CA Oakland; BeIIInds. .................. .. 
CA Oakland, BriO Elclms. ................ . 
CA Oaldand, Master DisIs. .............. .. 
CA San Diego, Acacia/Deanco ......... .. 
CA San Diego, Bellinds. ................ .. 
CA San Jose, Sierra West .............. .. 
CA Santa Ana, Norstan ................. .. 
CA Santa Monica, BrIll EIcIms. .......... .. 
CA Sunnyvale. Bell Inds. ................ .. 
CO Denver, NewaIk EICIm& ............ .. 
CO Englewood, Indeico ................. .. 
CO Lakewood, ACacialDeanco .......... . 
CO Wheal Ridge, -Bell Inds. .............. . 
CT Wallnglord, Crotin Elclms. ..•.....•.• 
CT Wallingford. Sager .................. .. 
CT Yalesville, Glynn EIc\ms. ............. . 
FL Altamonte Springs, Bell 100 .......... . 
FL Altamonte SprIngs, Pion5" Technlgs. 

Clearwater, Pion5" Technlgs. •.. , ••.. 
DeerfIeld Bch., Pioneer Technlgs. ....• 
Orlando, Sager ..................... .. 
Concord, Dixie Elcims. .............. .. 
Noroross, Beliinds. .................. . 
Norcross, Pioneer Technlgs. •.•....... 
Bensenville, Magnuson Elclms. ...••.. 
Elk Grove VI., BeU Inds. .............. . 
Ft Wayne, Bellinds. ................. . 
IndIanapoHs, Bellinds. .............. .. 
Indianapolis, Control Design •. ,.,., •.. 
Indianapolis, Newark Elcims. •••.••.••• 
Indianapolis, RM Electronics .•.....••. 
GaIthersburg, PIoneer Technlgs. ...• ,. 
MeIar1e, Newark EIcIms. ............ .. 
Andover, BeH Industries ............. , . 

205-837-9300 
602-894-2874 
602-966-7800 
602-966-0893 
501-225-8130 
714-821-1516 
81&-706-'1608 
213-996-3111 
714-895-7801 
415-823-7500 
213-515-1800 
213-671-7066 
213-399-8800 

MD Colombia, OK EIcIms. ................. 301-995-1950 
MD CoIuml!le, Sager .................. : ... -301-995-8580 
MA Canton, Richey Imapact Elect ........ ,6c17-821-1sOo 
MA. Hingham,SagerElect.~Co. ...... 617-749-6700 
MA Middleboro, Glynn EIc\ms. ........ ,... 506-947-4262 
MA Needham, Cronin EICIm& .•••. • •• . • . .. 617-449-5000 
MA Wincheeter, Bell IneIS. ..... .. ... .. .. ... 617-729-5800 
MI Ann Arbor, Bellinds. .................. 313-971-9093 
MI Grand RapkIs, AM EIec;IIonIcs .•.. ..•. 616-531,-8300 
MI 'Oak Pit, Newark EIcIms. ...... :....... 313-967-0800 
MI SouthIl,1d, AM EIecIms. .............. 313-282-1582 
MN Eden Prairie, Magnuson Elcims. . 61 a.829-0583 

. MN Fridley, Voyager Elcims. .............. 612-571-n66 
MN Minneapolis, Control DesIgn SUpp:1nc. 

415-835-1500 ....................................... 612-721011555 
415-834-5888 MN MInneapoUs, Newark Elcims. '612-331011350 
415-835-1500 Me Marytand Heights, L-Comp ............... 314-291011200 
619-565-4365 NH Salem, Sager ............... ,......... 603-89&-1348 
619-288-1277 NJ Mountainside, Mars Elcims. ........... 201-233-0044 
408-435-74n NJ Oakland, Relay Specialties............ 201-337-1000 
213-924-7651 NM Albuquerque, Beliinds. ............... 505-292-2700 
213-452-8002 NC Durham, Pion5" Technlgs. ... ,....... 919-54+5400 
406-734-6570 NY Farmingdale, Belllnds. ............ ;... 516-752-9303 
303-757-3351 NY Hauppauge, Sager.................... 516-34&-1300 
3Il3-694-9444 NY Lynbrook, Peerless Radio Corp. •..•..•• 51&-593-2121, 
303-232-2882 716-523-3458 
303-424-1985 NY Rochester, Masline EICIms. ........... 716-546-5373 
203-265-3134 NY Rochester, Simcona EIc\ms. .......... 716-326-3230 
203-285-4800 NO Charlolta, bixie EIc\ms. ........ ; ..... : 704-377-5413 
203-265-2498 NO CharIotta, EIcIms. Mktg. Corp. . . . • . • . .. 704-394-6195 
407-339-0078 NC Charlotte, Poo-Technlgs. .......... 704-527-8198 

407-834-9090 
613-536-0445 
305-428-88n 
407-240-3114 
800-277-5916 
404-662-0923 
404-448-1711 
706-595-7575 
708-640-1910 
219-423-3422 
317-875-8200 
317-786-4614 
317-259-0085 
317-291-7110 
301-921-0680 
504-836-9771 
508-474-8880 

NO Raleigh, Sager .... ; .. . .. .. .. . .. .. .. . .. 919-850-9550 
NO Winston-Salem. Dixie EIctms. •....•... 919-724-5961 
OH COlumbus, EIctms. Mktg..Corp. (EMC) 

....................................... 614-299-4161 
OH Dayton, Ben Inds. ..................... 513-435-8680 
OH Dayton, Bellinds. ..................... 513-434-8231 
OH Highland Heights, Elclms. Mktg. Corp. (EMC) 

. .. .. .. .. .. . .. .. . .. .. .... .. .. .. . .. .. .. • 216-442-3441 
OH Kellering. EIcIms. Mktg. Corp. (EMC) •. 513-439-4711 
'OH Valley View, Newark EIcIms. .•• ,...... 216-447-8860 
OK Oklahoma CRy, NewaIk Elcims. •• . . • • • 405-495-5000_ 
OK Tulsa, Newark EIcIms. ................ 9.16-632-7\lO'1 
OK Tulsa, Norvell E)cIms. ................ 916-254-8806 
OR Beaveiton, ACecialDeanco ..........• 503-646-33n 
OR . Lake Oswego, BelllneIS. .............. 503-835-8500 
OR Porttand, PaR Inds. ................... 503-292-8882 
PA Horsham, PlonMr/Dal Vall .......... 215-874-4000 
PA McKean, Advacom ......... ,......... 814-476-n74 
PA Philadelphia, Sager ................... 215-464-4336 
PA PIttsburgh, Sager ..................... 412-n2-2233 
PA Wayne, Peak Elcims. ................. 215-293-9000 
SC CoIurnbie, DOO, EIcIms. .. .. .. .. .. .. .. . 803-779-5332 
SC GI"fI8I1viIIe, Dixie EIc\ms. .............. 803-297-1437 
TN Gray, Dixie EIcIms. .................... 615-4n-2131 
TN Oak Ridge, Dixie EIcIms. ,............ 615-481-3393 
TX Austin, Newark Elcims. ............... 512-338-0287 
TX Austin, Norvell Elcims. ................ 512-837-5555 
TX Austin, SouIhwest EICIm& 512-837-8971 
TX Corpus Christie, Douglas EIcIms. ..... 512-883-5103 
TX Dallas, Comput8r Comps. Corp. .••••• , 214-239-0271 
TX Dallas, Newark EIcIms. ............... 214-340-3585 
TX Dallas, Norvell Elcims. .••.•.••.•••.••• 214-233-0020 
TX Dallas, SouIhwest Elcims. ............ 214-234-3050 
TX Garland, Newark Elcims. ............. 214-494-5911 

FROM STOCK 
TX Houston, Newark EIcIms. •.•.•••.•.•.. 713-82700830 
TX Houston, Newark Elcims. ............. 713-782-4800 
TX Houston. Newark EIctms. ............. 713-827-7040 

SOLID STATE TIMERS, 
FLASHERS & CONTROLS. 

TX Houston, Norvell EIcIms............... 713-777-1666 
TX irving, NewaIk EIcIms. ................ 214-256-6585 
TX Richardson, SelII,nds. ...••..•....•..•• 214-690-0466 
TX San Antonio, Newark EIcIms. 51~2641 
TX Stafford. SouIhwest EIctms. •••••.••••• 713-240-4000 
UT Midvale, Bellinds. .................... 801-25&9611 
VA Roanoke, Mexilronics Corp. .. .. .. .. ... 703-342-4444 
WA Redmcind, BeHInds. ................ ,. 206-885-9983 
WA seattle, Pacific EIc\ms. .......... ;..... 206-575-1050 
WI MEIquon, Taykx EIec. ................. 414-241-4321 
WI WaukllShe, Bellinds. ................. 414-547-8879 
Can Calgary, Alberta, lenIronIcs........... 403-272-1021 
Can Edmonton, AIbeIIa, Deskin Sis. Corp. 

...... , .................... , ........... ,403-466-2106 
Can Markham, Ont, DeskIn SIs. Corp. ••.••. 
Can Missiaaauga, Ont, ZenIronics ..•...... 
Can Montreal. Que., Ferro Technique Lid. .. 
Can Nepean. Ont, Carsten EIcIms. ...... .. 
Can Nepean. Ont, Zentronics ....... : ..... .. 
Can Richmond, Be, Z<llllronlcs .......... .. 
Can Scarborough, Ont., Car-. EIcIms. •• , 
Can St Laurent, Que., Carsten EIctrris.· ..... 
Can St Laurent, Que., Zentronics ....•..••. 
Can Vancower, ac., Deskin Sis. Corp. .... 

416-496-2511 
416-564-9600 
514-341-3450 
613-728-9250 
613-226-i!840 
604-273-5575 
416-495-n05 
514-334-8321 
514-737-9700 
80:4-324-8343 

ARRAY CONNECTOR CORPORATION,P.e. Box 
521250, Miami, FL 33152-1250, Till: 306-591-7530, FAX: 
305-592-2428; Empl: 69;SI8. MgrJ.FUchard Sugarman 

ARRAY MICROSYSTEMS, 1510 QuaIl I.8ke Loop, 
Colorado SprIngs, CO 80906. Tel: 719-540-3842 
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Manufacturers and Sales Offices nir.IIII't.r'Iorv 

ARREM PLASTICS, INC., 502 Vista Ave., Addison, IL 
60101, Tel: 708-628-2450, FAX: 708-628-1855; EmpL: 70; 
SIs. Mgr: Jack Schriefler 

ARROW FASTENER, 271 Mayhill Sl, Saddlebrook, NJ 
07662, Tel: 201-843-6900, FAX: 201-843-3911; Empl.: 
600; Sis. Mgr: Robert Hand 

ARROW HART COMPONENTS, Cooper Industries, 
P.O. Box 9050, Charlottesville, VA 22906-9050, Tef: 804-
974-5100, FAX: 804-973-2236; Empl.: 1000; Sis. Mgr: 
Paul Schnackenberg; Dist. Mgt': Paul Schnackenberg 

ARSTAN PRODUCTS INTL, See APX Arstan 
Products InIL 

ARTEL COMMUNICATIONS CORP. 22 Kane Industrial 
Dr. Hudson, MA 01749, Tel: 508-562-2100, FAX: 508-562-
6942; EmpI.: 70; SIs. Mgr: Jugtar S. Basi 

ARTISAN CONTROLS CORP., P.O. Box 233, 5 Eestmans 
Rcl,Ste.l00, Parsippany, NJ 07054, Tef: 201-428-1no, 
FAX: 201-428-1426; EmpL: 100 

ARTRONIC INSTRUMENT CO. INC. 9 Division Sl, 
Sidney, NY 13838, T ef: 607-563-8444; FSC No.: 09446; 
Ernpl: 12 

ARTRONICS. CORPORATION, 124 Heritage Dr., P.O. 
Box 5070, Portsmouth, NH 03801, Tel: 603-433-3111, 
FAX: 603-433-4684;' Empl.: 20; SIs. Mgt: Anthony 
Santornango 

ART WIRE/DODUCO, 9 Wing Dr., Cedar Knolls, NJ 07927, 
Tel: 201-267-2000, FAX: 201-267-3267; Empl.: 110; Sis. 
Mgt': Alan Egler 

ASC~ 
(J)CAI'ACITORS 

FAX: 308-284-8324 
ASC, 301 W 0 81., Ogallala, NE 69153, Tel: 308-284-3611; 

EmpL: 1000; SIs. Mgr: Jim Ratliff; Dist. Mgr: Diane 
Lawrence ................................ A·1012-1018 

Local Sales Offices & Reps 
At. Huntsville, R O. WhHese11 & Assocs. .. 2Q5.883-5110 
AZ Phoenix, Compass MkIg. & Sis., Inc. . .. 602-996-0635 
AZ ScottsdeIe, Compass MkIg. & Sis. .. . .. 602-585-0202 
AZ Tucson, Compass MkIg. & SIs., Inc. '" 602-293-1220 
CA ChatswoIth, WCV-Raltech, Inc. ........ 818-701Hl933 
CA Redwood CHy, James S. Heaton Co., Inc. 

.. .. .. .. .. .. . .. . .. . . . . .. . .. . .. .. . . . . . .. 415-367-9000 
CO Wheatridge, Waugaman Assocs. ...... 303-423-1020 
GA Norcross, R O. WMeseU & Assocs. ... 404-448-9190 
IL Itasca, CircuH Sis., Inc. ................ 312-773-0200 
IN Fl Wayne, R O. WhHeseIl & Assocs. •. 219-432-5591 
IN Indianapolis, R O. WMesell & Assocs. 

. . .. . .. . . . . .. .. . . . .. .. .. . .. . .. .. . . . . . .. 317-35~9283 

IN Kokomo, R O. Whitesell & Assocs. ... 317-457-9127 
IA Cedar RapIds, C. H. Hom & Assocs. .. 31 ~393-8703 
KY Pewee Valley, R O. WhHeseIl & Assocs. 

....................................... 502-241-1441 
LA Hammond, Design Mktg. & Assocs. '" 504-542-1115 
LA Hammond, Design Mktg. Of LA. Inc. ... 504-542-1115 
Me Annapolis, EES, Inc. .. .. .. .. .. .. .. .. .. . 301-269-4234 
MI Grand Blanc, R O. WhHesell & Assocs. 

. .. .. . .. .. . . . .. .. .. . .. . .. .. • • . • . . . . .... 313-695-0770 
MI Grand Rapids, R O. WhHesell & Assocs. 

............................... :.. . .... 616-942-5420 
MI Southfield, R O. Whitesell & Assocs. •• 313-55~5454 
MI 81. Joseph, R O. WhHeseIl & Assocs. 

•. .. . •.. .. ... •• •. .. .. ..• ... .• .. . •• . . .•• 616-983-7337 
MO 81. Louis, John G. Macka Co. ......... 314-432-2630 
NH Salem, SIs. Engrg. Co. ................ 603-693-5521 
NM Albuquerque, Compass Mktg. & Sis., Inc. 

.. .. .. .. .. . .. .. .. . .. .. .. .. .. . .. • . .. .. .. 505-888-0800 
NY Buffalo, Quatlty Camps. ............... 718-837-5430 
NY Great Neck, F & F Metro .. .. .. .. ...... 518-482-4060 
NY ManliUs, Quatlty Comps. .............. 315-682-8685 
NJ MarHon, BGR Assocs. .... :........... ~1020 
OH CinclMBIi, R O. Whitesell & Assocs... 513-521-2290 
OH Cleveland, R O. WhHeseIl & Assocs. .. 216-447-9020 
OH Columbus, R O. WhHeseII & Assocs. 

... . .. .................. ..... .... . ..... 614-888-9396 
OH Dayton, R 0. WhHesell & Assocs. . . . .. 513-298-9546 
OR Beaverton, Unlcomp, Inc. ............. 503-643-1644 
PA PltIsburgh, R 0. WhHeseII & Assocs. 

....................................... 412-936-6161 
TN Knoxville, R O. WhHeseIl & Assocs. ••• 615-684-9476 
TN Nashville, Ro. Whitesell & Assoc. .... 615-352-4760 

TX Austin, Design MkIg. & Assocs. ....... 512-263-9151 
TX Dallas, Design Mktg. & Assocs. ....... 214-460-8151 
TX Houston, Design MkIg. & Assocs. ..... 713-550-3318 
UT Satt Lake CHy, Waugaman Assocs. ... 801-261-D802 
VA Midlothian, EE8, Inc. .................. 804-794-8939 
WA Snohomish, Unicomp, Inc. ............ 20&-568-0511 
WI Brooklleld, Circuft Sis. Inc. ............ 414-784-7n3 
Can Riehmond Hill, Renmark Elclms., Lid. 

Local Distributors 
At. Huntsville, Bell ...................... .. 
At. Huntsville, Hall-Mark ................ .. 
AZ Phoenix, Arizona Comps. ............ . 
AZ Phoenix, Hall-Mark .................. . 
AZ Tempe, Bell ........................ .. 
CA Chatsworth, Passive Technlg. .....•... 
CA ChatswoIth, Petefl/Passive Comps. .. . 
CA Garden Grove, Bell .................. . 
CA Gardena, Bell ........................ . 
CA Half.Mark, Canoga PI<. .............. .. 
CA Milpitas, Cal Cap .................... . 
CA MilpHas, Projections Unltd. .......... .. 
CA Sacramento, Bell .................... . 
CA Sacramento, Hall-Mark .............. . 
CA San Diego, Bell ...................... . 
CA San Diego, Hall-Mark ................ . 
CA San Diego, Projections Unltd. ........ . 
CA San Jose, Hall-Mark ................ .. 
CA San Jose, Passive Teelmlg. ..•.....•.• 
CA Santa Ana, Petell/Passive Comps. ... . 
CA Sunnyvala, Bell ...................... . 
CA Thousand Daks, Bell ................ . 
CA Torrance, Hall-Mark ................ .. 
CA Tustin, Half.Mark .................... . 
CA Tustin, Projections Unltd. ............ . 
CO Denver, Hall-Mark .................. .. 
CO Wheal Ridge, Bell .................. .. 
CT Wallingford, Hall-Mark .............. .. 
FL Deerfield Bch, Bell .................. . 
FL Fl Lauderdale, Hall-Mark ............ . 
FL Largo, Bell .......................... .. 
FL Orlando, Hall-Mark .................. .. 
FL Pompano Bch, P_1ess ............ .. 
FL Sl Petersburg, Half.Mark ............ . 
GA AIIanta, Hall-Mark ................... .. 
GA Norcross, Bell ...................... .. 
IL Chicago, Hall-Mark .................. . 
IL Chicago, PEl/Genesis .............. .. 
IL Elk Grove VI. Bell ................... . 
IL Urbana, Bell ........................ .. 
IN Fl Wayne, Bell ...................... . 
IN IrdanapoIis, Bell .................... . 
IN Indianapolis, Hall-Mark .............. .. 
IN South Bend, PEl/Genesis .......... .. 
IA Cedar Rapids, Bell .................. .. 
MD Bettimore, Half.Mark ................ .. 
MD Baltimore, PEl/Genesis .............. . 
MA Boston, Hall-Mark .................. .. 
MA Winchester, Bell .................... .. 
MI Ann Arbor, BeR ...................... . 
MI Uvonia, Hall-Mark .................. .. 
MN Edina, Bell IneIs. .................... .. 
MN Minneapolis, Half.Mark .............. . 
MO 81. Louis. Half.Mark .................. . 
NH Hudson, Bell. ........................ . 
NJ Edison, Peerless .................... .. 
NJ Fairfield, Hall-Mark .................. .. 
NM Albuquerque, Bell .................... . 
NY Farmingdale, Bell .................... . 
NY Lynbrook, "-less .................. . 
NY Rochester, Half.Mark ................ . 
NY Ronkonkoma, Half.Mark ............ .. 
NC Charlotte, EMC ...................... . 
NC Raleigh, Hall-Mark .................. .. 
OH Cleveland, Hall-Mark .......... " ..... . 
OH Columbus, EMC .................... .. 
OH Columbus, Hall-Mark ............... .. 
OH Dayton, Bell ........................ .. 
OH Dayton, EMC ........................ . 
OH Highland HeightS, EMC .............. . 
OK Tulsa, Hall-Mark .................... .. 
OR Portland, Bell ........................ .. 
PA Philadelphia, Hall-Mark .............. . 
PA Philadelphia, PEI-Ganeels ........... . 
TX Austin, Hall-Mark .................... . 
TX Dallas, Hall-Mark .................... . 
TX Houston, Half.Mark .................. . 
TX Richardson, Bell ..................... . 
UT SaH Lake CHy, Bell .................. . 
UT SaH Lake CHy, Hail-Mark ............. . 
WA Bellevue, BeH 11Ids.· .................. . 
WA Redmond, Prtebe EIctms. ............ . 
WA SeaItIe, Bell ........................ .. 
WI Milwaukee, HalI-Mark ................ . 
WI Waukeehe, Bell ...................... . 

416-881-11844 

205-837-1074 
205-837-8700 
602-269-5655 
602-437-1200 
802-968-7800 
818-882-22n 
818-341-1745 
714-695-7801 
213-515-1800 
818-716-7300 
408-262-8000 
406-942-1717 
916-9~100 
916-722-8600 
61~268-12n 

61~268-1201 
61~53-78OO 

406-946-0900 
408-435-5566 
714-541-5959 
408-734-6570 
605-49&-6821 
213-217-6400 
714-66~700 

714-544-2700 
303-790-1682 
303-424-1965 
203-2~100 

305-421-1997 
305-971-9280 
813-541-4434 
305-655-4020 
305-973-4141 
813-530-4543 
404-447-8000 
404-662-0923 
312-860-3900 
312-232-0394 
312-640-1910 
217-328-1Dn 
21~3-3422 

317-875-8200 
317-872-8875 
317-87~700 

31 ~395-0730 
301-988-9800 
301-5~22OO 
617-935-9n7 
617-7~58OO 

313-971-9093 
313-462-1205 
612-941-1493 
612-941-2600 
314-291-5350 
803-882-1133 
201-906-1181 
201-575-4415 
.505-292-2700 
516-752-9303 
516-593-2121 
716-244-9290 
516-737-D600 
704-394-6195 
91~72-0712 

21~2 
614-~161 

614-888-3313 
513-435-8680 
513-43~711 

216-442-3441 
918-251-1108 
503-241-4115 
215-355-7300 
215-673-0400 
512-258-8848 
214-553-4300 
713-781-8100 
214-89<Hl466 
801-972-6969 
801-972-1006 
20&-747-1515 
206-881-2383 
20&-747-1515 
414-797-7644 
414-547-8879 

ASe 

FROM STOCK 

SOLID STATE TIMERS, 
FLASHERS & CONTROLS 

Underwriters Safety 

Over •• -'. 1.000.000 
Termmal 
Blocks 

in Stock. 

Over 
8.000.000 
Relays & 
SWitches 
m Stock. 

Orders Plae. by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

~ 
COOPER 
INDUSTRIES 

ARROW HART 
SPECIAL TV SWITCHES 

WIRING DEVICES 
CONTACTORS 

FULL LINE AUTHORIZED DISTRIBUTOR 

~t;tj 
ELECTRIC SWITCHES 

INC 0 R P O.R ATE D 

2478 Fletcher Or, Los Angeles, California 90039·2897 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SEE COMPLETE PROOUCT LINE UNDER SWITCHES 
SECTION-5100.FREE CATALOG 31EM on REQUEST 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 619 



ASCENT Manufacturers and Sales Offices Ditectory 

E' 5_'e=;; = ~ =!= 
,;, ;~~~~=iL 
PONERTECHNOLOG'( INC,', 

FAX: 416-660-956'7 

ASPEN TEST ENGRG., INC.466s Nautilus Ct. Boulder, 
CO 80501, Tel: 303-530-1468, FAX: 303-530-9363; EmpL: 
25; SIs. M.gr: M8JI< L Buchhelster .' 

ASSEMBLY SPECIALISTS, 14 Alpha Rd., Chelmsford, MA 
01624, Tel: 508-250-5900, FAX: 508-250-5902; EmpL: 15 

ASSEM-PRO INSTRS., See Overnight Engineering, 
Inc. 

ASCENT POWEft TECHNOLOGY, 146 Adesso pr. ASSMANN ELECTRONIcs, INC. Assmann 
CoIlCOl'd,Ont,CanadaL4K3C3, Tel: 416-66o-sa19; Empl.: Electronics GMaH. 7402 W. DeIroIt St Sle. 140, 
80; SIs. Mgi: Greg Andereon ................. '. 1)01605 ,Chandler, I'>Z 85226, Tel: 802-94G-0004, FAX: 602-961-

NJ ~ TAL Corp. ............... 809-77&'5353, 
FAX:809-7711-7626 

NM Albuquerque, Odessey I (New Mexico) 
......... : .......... 505-345-9658,FAX:505-345-7269 

NY E. Rochester, Tn-Tech Elclms. ......... 716-385-8500. 
FAX:716-365-7655 

NY Endwell, Tn-Tech EIcIms. .............. 807-754-1094, 
FAX:607-754-1094 

NY Fayetteville, Tn-Tech EIcIrns. ...... ; ... 315-446-2881, 
, FAX:315-446-3047 

NC Davidson, A.W. Milscher Co., Inc. ...... 704-896-7434, 
FAX:704-696-7642 

NC Raleigh, A.W. Mllscher Co., Inc. ........ 919-9411-0941, 
FAX:919-946-9156 

OH Dayton. Lyons Corp. ................... 513-276-0714, 
4735; EmpI.: 20; SIs. Mgr: Milch Simpson 

ASC SYSTEMS, 26401 Harper, Box 570. Sl Clair Shoree, 6H 
' MI'48080.,Tel: 313-882-1133; Ernpl: 15; SIs.Mgr: A. ASSOCIATED CIRCUITS INC. 188 ConstiIuIion Dr. 

FAX:SI3-276-3809 
Richfield, Lyons Corp. .................. 216-659-9224, 

Martin; DIst. Mgr: D. Leadomon 'Menlo Park, CA 94025, Tel: 415-32~78, FAX: 415-329-

ASELCO, INC. 429 E. Diamond Ave., Suite Eo Gai1hersburg, 
MD 20877, Tel: 301-1383-1937, FAX: 301-840-1~; EmpL: 
7; SIs. Mgr: Yoon Kim 

ASHLAND ELEC. PRODs., INC. 10 Industrial WayfOB 
1380, Rochester, NH 03887, Tel: 603-335-11 00, FAX: 803-
335-1120; FSC No.: 04610; EmpL: 30; SIs. Mgr: T.G. 
Dolan, Jr.; Dis!. Mgr: Roxanne Rarnaey 

ASIINSTRUMENTS, INC. 8570Katy Freeway, Suite 116, 
Houston, TX 77024, Tel: 8()().245-7056, FAX: 713-461-
7348; EmpL: 15; SIs. Mgr: Bill Walker 

,AS.L MICROSYSTEMS. INC. (Fonnerly Andrich 
Systems. Inc.), 1531 SmRhIown Ave., Bohemia, NY 
11716, Tel: 51~56, FAX: 516-51»-8094; 'SIs. Mgr: 
Robert G., Andrews 

FAX: 818-575-0394 
ASLAN COMPUTER CORPORATION, 10922 

Klingerman Ave., Bldg.4, S. EI Monte, CA '91133, Tel: 816-
575-527,1; EmpL: 20; SIs. Mgr: Chris WHham 
.......................................... ;. 1)o1585-1!187 

1829; EmpL: 34; SIs. Mgr: Karen caldwell 

ASSOCIATED ENVIRONMENTAL SYSTEMS, 
Eastern Technologies, 10 Industrial Way, Amesbury, 
MA 01913-4948, Tel: 50&-388-7241, 1WX: 710-347-0590. 
FAX: 509-386-0845; EmpI.: 145; SIs. Mgr: John M. 
O'Rourke; DIst. Mgr: John M O'Rourke 

ASSOCIATED MAGNETICS INTERNATIONAL, 1949 
, West Sequoia Ave., Orange, CA92ssa. Tel: 80D-854-1881 , 

CA:800-472-6421 

ASSOCIATED RESEARCH, INC.,905 Carriage' PI<. 
Ave., Lake Bluff, IL 80044, Tel: 7Q8-295-3312, FAX: 708-
295-9165; FSC No.: 04273; EmpL: 58; SIs. Mgr: Joe 
Guerriero; 0Ist. Mgr: Joseph Guen1ero ... 1)01220-1221 

ASSOCIATED SPRING. BARNES GRP., 10 Main St, 
~~ CT06010, Tel: 203-583-1331, FAX: 203-584-0727; 
EmpL: 2800; SIs. Mgr: O. A. Hamish 

ASSOCIATED TESTING LABS:HANSON PlC, 53 
Second Ave., Bu~inglon, MA 01803. Tel: 617-272-9050. 
FAX: 617-272-8184; SIs. Mgr: Robert Croft 

(HHJ 
ASTEC 

FAX: 619-439-4243 

FAX:216-859-9227 
OH Westerville, Lyons Corp.. .. .. .......... 614-895-1447 
OR TIQ8I'd. Earl & Brown Co. •..••.•...••••. 503-839-2100. 

FAX:503-684-2001 
TN Johnson City, A.W. Mllscher Co.. Inc. , 

.................... 615-929-7258,FAX:615-929-0786 
TX Austin, OM Assocs. .................... 512-794-9971, 

. FAX:512-784-9987 
TX Houston, OM Assocs. .•.•..........•... 713-769-4426, 

FAX:713-769-4625 
TX Richardson, Om Assocs. ............•.. 214-69D-6746, 

F,4\X:214-1i9O-11721 
VA Midlothian, Dalla III Assocs., Inc. ....... 804-379-1816, 

FAX:804-379-3474 
WA Redmond, Earl & Brown Co. •••••••.••• 206-665-5084, 

, FA)(:206-885-2262 
WI BrookIIeld, Tri-Star GIp., Inc. ........... 414'782-2870. 

FAX:414-782-2187 
can Brempton,Ont, cantec Reps. .. : ....... 418-791-5922, 

FAX:418-791-794O 
can Ottawa, Ont, cantec Reps. ............ 613-725-3704, 

FAX:613-72~90 
can St Eustache, Que., Cantec Reps. ...... 514-674-9204, 

. FAX:514-623-5462 

I..ooel Distributors 
CA Milpitas, Compumech .. .. .. .. .. .. .. ... 406-945-9100 
CA sanra Clara, ~ EIcIrns. ......... 408-96D-84OO 

CA ~~~~.~~.~.~.~.~4lia-727-2500 
IL Chicago, Newar1< EIcIms. .,........... 312-784-5100 
IN Indianapolis, Custom Svc. EIec. ....... 317-879-9119 
MI Flint, Royelile .. .. . . . . . . . . . . . . . . . . . . . . . 313-236-4841 
NH Hudson, Diamond .................... 803-894-442Q 
NY Fanningdale,Milga,y EIcIms. ........ ~ 516-42D-9600 
NY Hauppauge. Sager EIcIms. .. .. .. .. .. .. 516-348-1300 
OH Cincinnati, Hughes Peters ............ 513-351-2000 
TX Dallas, Hall-Mark EIcIms. ............. 214-553-4300 
can Scarborough, Ont, Carsten ........... 416-495-7705 Local Sales Offlces & Reps 

CAJhaousand Oaks, The Tricamo Co. •.• 
MN Minneapolis, GTS .................... . 

805-388-0039 
812-835-3370 
913-451-11785 
512-836-8323 
214-934-0067 

ASTEC AMERICA, 401 Jones Rd.,0ceanside, CA 92054, ASTER CORPORATION, 113 Cedar StreeI, Milford, MA 
, Tel: 619-439-4200; EmpL: 600; SIs. Mgr: Ray Burchil~ 01757, Tel: 508-478-5995, FAX: 506-478-6909; EmpL: 80 MO Kansas City, GTS .................... . 

TX Austin, Brovo Sis. .................... . Dis!. Mgr: Bev Montgomery .............. 1)01608-1613 
TX Dallas, Brovo Sis. .................... . Local Sales Offlces & Reps 

ASM CORPORATION, 525 Truck Lane. P.O. Box 880. 
SmithjteId, NC 27577, Tel: 919-934-3104, FAX: 919-934- I'>Z 

AL Huntsville, A.W. MRscher Co. Inc ....... 205-882-8050, 
FAX:205-862-0075 

Phoenix, Odessey ~Arizona) ...•....... 602-246-8846, 
FAX:602-87o-1340 

CA Cameron Park, Emerging Technlgs. .... 916-676-4387, 
FAX:916-676-3030 

, 1781; FSC No.: 31338; ErnpL: 12; SIs. Mgr: P. A. Medicks 

ASPECT ELECTRONICS INC. 725 San Aleso. 
Sunnyv~, CA 94086, Tel: 408.737-229D, FAX: 406-737-
7345; EmpL: 42; SIs. Mgr: Donald Roalands 

ASPEN IMAGING, International, Inc.. 555 Aspen Ridge 
Dr. Lafayette, CO 60026-9300, Tel: 303-886-575D, 1-800-
955-5555, TaEX: 45-0055; FSC No.: 84-0724629; EmpL: 
380; SIs. Mgr: EIizabeIh Ems' 

CA Milpitas, Emerging Technlgs. ........... 408-283-9366, 
FAX:406-283-9566 

CA San Diego. SC Cubed ....... : ......... 619-456-5808, 
FAX:619-456-5823 

CA Thousand Oaks, SC Cubed ............ 805-496-7307, 
FAX:805-495-3601 

CA Tustin, SC Cubed ...................... 714-731-9206, 
FAX:714-731-7801 

ASPEN POWER, INc., 4733 N. 43rd Ave., Phoenix, I'>Z CO Englewood, Omega Ud. ........... , ... 303-762-1921, 
FAX:303-762-1928 85031, Tel: 802-937-4784, FAX: 602-249-4055; EmpL: 15 

II's a good conneclion 10 have. 

INTERCONNECT SPECIAL TIES, INC. 

(800) 752-4777 FAX (714) 447-3976 

ASSMANN 
Electronics. Incorporaled 

CONNECTORS (IDC, DIN, D-SU8) 

IC SOCKETS 

(800) 752-4777 
Everything For Your Connector Needs 

SPECIALIZING IN Hard to Find Components 
and Value Added Service 

CT WailngIord, Technlg. Sis. Inc. .......... 203-289-8853. 
FAX:203-289-2099 

Fl Maitland, EIR ...... 407-66D-9I!OO,FAX:407-860-9091 
GA Lawrenceville, A.W. MRscher Co., Inc. 

. .. . . .. .. .. .. . .. . ... 404-923-3239,FAX:404-923-4179 
IL Elk Grove, Tri-Star Grp., Inc. ........ : .. 708-593-0200, 

FAX:708-364-6507 
IN Indianapolis, CC Electro Sis. ........... 317-921-5000, 

FAX:317-921-5005 
MD Columbia, Dalla IU Assocs., Inc. .... , ... 301-730-4700. 

FAX:301-73D-0790 
MA Needham. CorrH3aIe, Inc. .............. 617-444-8071, 

FAX:617-449-8047 
MI Canton, CC EIecIro Sis. ................ 313-861-9296, 

FAX:313-981-0188 
MI GIlIIld Rapids, CC Electro Sis. ......... 618-281-8800, 

, FAX:616-281-9139 
MN edina, Ohms Technlg.. Inc. ............. 612-932-292D, 

FAX:612-932-2918 
MO Blue Springs, Palallne Engrg. .......... 816-229-4007, 

FAX:818-229-4471 
Me Florissant, Palatine Engrg. ............. 31.H39-08OD, 

FAX:314-839-6023 
NJ Hackensack, Coakley, Boyd & Abbett. Inc. 

.................... 201-440-4114,FAX:201-440-4623 

ASTON ELECTRONICS, INC., Aston Electronic 
Designs, Ltd,346 N. Undenwood, Olathe, KS 66062, Tel: 
913-782-4007, FAX: 913-762-1881; EmpL: Paul Stewart; 
SIs. Mgr: Mike Brunsky 

ASTRO CABLE CO. INC. Carol Cable Co., Inc.. Box 
15066, WOroes\er, MA 01615-0088, Tel: 508-754-3281, 
FAX: 508-755-5189; EmpL: 150; SIs. Mgr: Peter 
Kunlgonis; DIst. Mgr: Mike Koshgarian 

ASTRO DYNAMIcs, INC. 2 Gill St, Woburn, MA 01801, 
Tei: 617-935-4944, FAX: 617-935-4962; ~: 50; SIs. 
Mgr: Leo Donahue 

ASTRo-GEo-MARlNE, INC. 2188 Knoll Dr. a. Ventura. 
CA 93003, Tel: 805-854-9300, FAX: 805-654-9314; FSC 
No.: 51473; EmpL: 12 

ASTRO INSTRUMENT CORP. 450 Goolsby Blvd., 
Deerfield, Fl 33442"3019, Tel: 305-698-6000, FAX: 305-
698-8011; FSC No.: 51761; SIs. Mgr: Peter J. Sinatra, Jr. 

ASTRO INTERNATIONAL CORP. 100 P8JI< Ave., 
, League City, TX 77573, Tel: 713-332-2484, FAX: 713-554-

6795; ~: 50; SIs. Mgr: Curt Nicholls 

ASTROMEC, INC. 2950 Arrowhead Dr. carson City, ,NIl 
69706, Tel: 702-883-9226, FAX: 702-883-9228; EmpL: 40; 
SIs. Mgr: Ken Irvin 

m 1 
FAX: 401-822-2430 

ASTRO,MED, INC., 800 East GreenwIch Avenue. w. 
Waiw!ck, RI 02693, Tel: 401-828-4000, TWX:71D-362-
6409; FSC No.: 8825; ~: 225; SIs: Mgr: Everett V. 
PIzzuti; DIst. Mgr:VoncentA.'Paolno .... 1)014111-1418 

620 North American offices only. For worldwide rep$& distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory AUGAT 
Local D/slrlbuIoI8 

Can Toronto, Ont, RCC EIctms. ••......... 41&-252-5094 

ASTROSYSTEMS, 6 Nevada Dr, lake Success. NY 
11042. Tel: 51&-32&-1600,1WX: 51()'223-0411, FAX: 51&-
328-1658; Ernpl.: Mark DeLauro; SIs. Mgt" Howard 
Lazarus; DiBt. MgT: Roy Hartman. SIs. Mgr. 

ASTRO TOOL CORP, 21615 Southwest Tualatin Valley 
Hwy, Beaverton. OR 97006, Tel: 503-642-9853, FAX: 503-
591-7766 ...................................... C.1702 

Local SsJes Offices & Reps 
NJ Nutley, Astro Tool Sis. ..•............. 201-661-1299 

Local DistribuIms 
FL Zephyrhills, TooHronlcs Hyd"ospace.lnc. 

•.••.••••.•........•.....•............. 813-782-7177 
PA Philadelphia, Powell EIctms.. Inc. . . . . •. 215-365-1900 
TX Fl Worth, Connector Micro-Tooling Sys. 

. . . . . . . . . • . . . . • . . . . . • . . . • . . . . . • . . . . . . .. 817-283-4883 
WA Auburn, Wast-Air Internalional, Inc. . . .. 206-939-2322 
WA Seattle, Radar EIec. eo.. Inc. ........•. 206-282-2511 

ASTRO-VALCOUR INC, Buhnnann-Tetterode, 100 
Thomas Road NortI). Hawthorne, NJ 07507, Tel: 201-423-
3000, TaEX: 130545, FAX: 1-201-423-1987; Empl: 500; 
SIs. MgT: Dennis Tillis 

ATHENA CONTROLS, INC.. 5145 Campus Dr, 
WIitemaJsh 100 Campus. PIymou1h Meeling. PA 19482, 
Tel: 215-828-2490, FAX: 215-828-7084; EmpI.: 70; SIs. 
Mgt: Devid A Tryon; DiBt. MgT: Douglas Crowel~ Prod. 
Mgr. 

ATI (AHAM TOR INC.), 999 Company, P.o. Box 9019, 
Temecula. CA 9239<Hl739. Tel: 714-676-4151, FAX: 714-
676-3031 

ATKINS TECHNICAL INC, 3401 S.W. 40th Blvd.. 
Gainesvilla. FL 32608, Tel: 904-378-5555, FAX: 904-335-
6736; Ernpl: 45; SIs. Mgr: Robert M. Aikins; DiBt. MgT_' 
Liddon Dell 

ATLANTA SIGNAL PROCESSORS, INC., 770 Spring 
Street N.W, Atlanta, GA 30308, Tel: 404-662-7265, FAX: 
404-662-2512; Empl: 20; SIs. MgT: William E. Jouris 

ATLANTIC MAGNETICS, INC, 1441 S.W. 30th Ave., 
Pompano Beach. FL 33069, Tel: 305-979-7920, FAX: 305-
977-5128; Ernpl.: 37; SIs. MgT: Edward Canvnarata; DiBt. 
Mg,: Scott Thompson 

ATLANTIC OPTICAL MOULDING, EIUs S1.. P.O. Box 309, 
Webster, MA 01570, Tel: 508-943-1746; Empl.: 6 

Local Distributots 
CA Anaheim, Bisco IneIs. ............... .. 
CA Sen Jose, Bisco IneIs. ............... .. 
IL FrankUn Pk,. Bisco IneIs. ............. .. 
MA Marlboro, Hardware Specialties , •..•.. 
MA N. Andover, Atlea. Direct ......... , .. .. 
MA Winchester, Rush IneIs. ............. .. 
MA Woburn. Bisco IneIs. ................ .. 
MN Minneapolis. Aerospace Computer ... . 
NJ Paramus. N.Y. Fastener .............. . 
NY Bayshore, Merrit Festenar .......... .. 
NY Long Island City, Hardware Specially 

NY Plainview, EIctm. Precepts .......... .. 
NY Plainview, G & B Festenars ......... .. 
NY Rochester, Summitt Elec. ........... .. 
TX Richardson, Altair Co. ................ . 

714-635-0360 
408-948-6960 
312-451-1230 
617-481-8822 
508-681-1003 
617-729-5600 
617-938-8590 
612-864-4725 
201-265-8770 
51&-242-1800 

212-361-9393 
518-293-7441 
516-694-0990 
71&-334-8110 
214-231-5166 

ATMEL CORPORATION, 2125 O'Ne! Drive, Sen Jose, CA 
95131, Tel: 408-441-0311, FAX: 408-436-4200; Empl: 
1026 

ATOCHEM NORTH AMERICA, Three Pkwy, 
Philadelphia. PA 19102, Tel: 215-587-7520. TELEX: 64-
5234, FAX: 215-587-7497 

A-SYSTEMS INC., 1500 Avon St ExId., Charlottesville, VA ATLANTIC SCIENTIFIC CORPORATION, 2711 s. 
Harbor City Blvd, Melbourne, FL 32901, Tel: 1-800-544-

ATOMERGIC CHEMETALS CORP. 222 Sherwood Ave., 
Farmingdale, NY 11735-1718, Tel: 516-694-9000, TELEX: 
144612, TWX: 6652269, FAX: 516-894-9177; Empl: 40; 
SIs. MgT: M. Hollander 

22901,Tel:804-295-7200;Empl.:45; Sls.MgT:F.M.Artrip 4737, FAX: 407-727-0736; EmpL: 50; Sis. Mgt: George 

ATlaT 
Microelectronics 

FAX: 215-778-4106 
AT&T MICROELECTRONICS, 555 Union Blvd.. 

52AL040420. Allentown, PA 18103, Tel: 1-80().372-2447, 
In Can.: 1-8O().553-2448 .. A.2170-2173; D.1815-1617 

Local Sales Offices & Reps 
AZ Phoenix.. .. .. .. .. .. .. .. . .. .. .. .. .. .. . 602-844-6529 
CA Cypress.... .... .. ........ ............ 714-220-6223 
CA Sunnyvale.. . .. .. .. .. .. . .. .. .. .. .. .... 408-522-5555 
CO Denver, AT&T Microelectronics ....... 303-29G-3706 
FL Maitland/Orlando ................ , ..•. 407-875-4620 
GA Norcross.. .. .. .. .. .. .. .. .. .. .. .. .. ... 404-446-4700 
IL Hasca. .. .. . • .. .. .. .. . ... .. .. .. .. .. .. . 7OB-29G-2ooo 
MA Framingham.......................... 508-62&-2161 
MN Bloomington... .. .. .. . .. . .. .. . .. . .. .. . 612-885-4300 
NJ Berkeley Hg1s. ........................ 908-771-2000 
NY PoUghkeepsie, AT&T Microelectronics 

NC Raleigh .............................. . 
OR Portland ............................. . 
PA AItentown. AT&T Microelectronics •..• 
TX Irving .............. : ................. . 

Local DistribuIms 
AL Huntsville, Schweber ............... .. 
AZ Phoenix, Schwaber ................. .. 
CA Irvine, Schwaber .................... .. 
CA Sacramento, Schweber ............. .. 
CA S." Diego. Schweber ............... .. 
CT Danbury, Schweber ................. .. 
FL Pompanc Bell., Schweber .......... .. 
GA Norcross, Schweber ................. . 
IL Elk Grove VI, Schweber ............. . 
IA Cedar Raplde, Schwaber ............ . 
KS Kansas City, Schweber .............. . 
MD BaI1iomore, Schweber ............... . 
MA BedsIord. Schweber ................. . 
Me St louis. Schweber ................ .. 
NH Manchester, Schwaber ............. .. 
NJ Fairfield, Schweber ................. .. 
NY Rochester, Schweber ................ . 
NY Westbury, Schweber ................ .. 
OH Dayton. Schweber .................. .. 
OK Tulsa, Schweber .................... .. 
PA Pittsburgh, Schweber ............... .. 
TX HoUston. Schweber ................. .. 

914-465-7744 
919-861-8023 
503-244-3883 
215-77()'2100 
214-669-2040 

205-695-0460 
602-997-4874 
714-863-0200 
916-929-9732 
619-45G-0454 
203-748-7060 
305-977-7511 
404-449-9170 
312-364-3750 
319-373-1417 
913-492-2922 
301-792-4025 
617-275-5100 
314-739-0526 
603-825-2250 
201-227-7860 
716-424-2222 
51&-334-7474 
513-439-1800 
918-622-8000 
412-782-1600 
713-764-3600 

AT&T NETWORK SYSTEMS,NETWORK CABLE 
SYS. OIV, 111 Madison Ave., MorrIstown, NJ 07962, Tel: 
1-80Q-344-0223. Ext 1027 

ATC POWER SYSTEMS, INC, 472 Amherst Street. 
Nashua. NH Q3063, Tel: 603-6112-1366, TELEX: 756779, 
FAX: 603-862-2994; FSC No.: 61814; Empl.: 40; SIs. Mgt_· 
Andrea Onufer, 011. Mgr. 

A TEC, INC, 8219 Kerf1JWOOd Dr., Hous1on, TX 77055, Tel: ' 
713-468-7971, FAX: 713-468-6565; FSC No.: 09552; 
EmpL: 70; SIs. MgT: R.L Rainwater 

Mayle; Dist. MgT: William PurceI~ MkIg. Mgr. 

ATLAS ENERGY SYSTEMS, INC, 16672 Millken 
Avenue, Irvina, CA 92713, Tel: 714-863-0900, FAX: 714- ATV RESEARCH, INC, 1301 Broadway, Dakota City, NE 
553-8191; Empl.: 30; SIs. Mgt: Steven LafIond; DiBI. MgT: 68731, Tel: 402-967-3771; SIs. MgT: Mel ShadboR 

Gene Weaver 

ATLAS ENGINEERING CORP., 10 Cheney S1.. 
Dorchester, MA02121, Tel: 617-445-7100, FAX: 617-445-
4942; FSC No.: 07001; Empl: 75; SIs. Mgr: Norman 
Scotch 

ATLAS/SOUNDOUER, 18591n1ertech Or, Fenton, MO 
63026, Tel:314-349-311O, 1WX:91()'76G-165O, FAX: 314-
349-1251; Empl.: 700; SIs. MgT: Gary Shamel 
•.............•......................•........... C·1013 

Local Sales Offices & Reps 
AL Huntsville, Saber Assocs., Inc. ........ 80().327-0653 
AZ Tempe, Henna-HiI~ Inc ................ 602-431-1771 
CA Laguna Niguel, AkIron SIs. ............ 714-498-5057 
CA Sunnyvale, Logen SIs. ................ 408-732-6020 
CO Denver, Hann&-HiI~ Inc. ...........•... 303-252-1154 
FL Melbourne, Saber Assocs., Inc. .. . . . . .. 407-724-0920 
GA Lawrenceville, Saber Assocs, Inc. . • . .. 80().327-0653 
IL BuHalo Grove, Torkelson Assocs., Inc. 

.. .. .. .. . . . . .. .. .. . .. . .. . . . .. . . .. . . . . .. 7OB-52G-0710 
KV Springfield, O'Daniel & Co. .......... :. 606-33&-9479 
MD Ellicott City, Technology SIs, Inc. ..... 301-481-7802 
MI Madison Hgts.. WKM Assocs., Inc. .... 313-568-2300 

·MN Minneapolis. Torkelson Assocs.,Inc. .. 612-835-2414 
Me Maryland Hgts.. Dytec/South, Inc. •..•. 314-739-066,5 
NJ Sparta, Laironics Assocs., Inc. . . . • . . . .. 201-72&-5303 
/11M Albuquerque, Hanna-HiI~ Inc. •........ 505-268-0950 
NC Clayton. Saber .. .. .. .. .. .. .. .. .. .. .. .. 80().327-0653 
OH Dayton. WKM Assocs., Inc. .. .. .. .. .... 513-434-7500 
OK Stillwater, Acudata Inc. ................ 405-743-1886 
OR Beaverton. Northwest Test & Meas. Inc. 

THE AUBURN MANUFACTURING COMPANY,29 
Stack S1reet/P.O. Box 251, Middletown. CT 06457, Tel: 
203-346-6677, FAX: 203-348-1334; EmpL: 45; SIs. MgT: 
Gary L Mittelman, VP 

AUDIO PRECISION, INC, PO BoX 2209, Beaverton, OR 
97075, Tel: 503-827-0832, TELEX: 263957 AUDIO UR, 
FAX: 503-641-8906; ErnpL: 25; SIs. MgT: Thomas Mintner 

AUDIOSEARS, South St, Stamford. NY 12167, Tel: 607-
652-7305, 80().533-7663, FAX: 607-852-3653; FSC No.: 
97101; Empl: 120; SIs. MgT: Fred Rosscoe 

AUDIOSONE, INC, 335 Benton S1.. Stratford, CT 08497, 
Tel: 203-377-4475, FAX: 203-377-3374; SIs. Mgr: 
Rudolph Duris 

AUDIOTRONICS CORP, 7428 'Bellaire Ave., N. 
Hollywood. CA 91605, Tel: 818-765-2645, TaEX: 69-
1241; Ernpl: 15; SIs. Mgr: Gordon Anderson 

AUDRE, INC, 10915 Technology Place, San Diego, CA 
92127, Tel: 619-451-2260, FAX: 619-451-0267; Ernpl: 25 

AUGA T INC, 33 Perry Ave.. Box 779, Attleboro. MA 02703, 
Tel: 617-222-2202. 1WX: 71().391-(1644, FAX: 617-228-
5257; FSC No.: 91506; Empl: 2500; Sis. Mgr: Jim 
Fuchs/Jeff Maha/I; DiBt. MgT: WiIUarn Hall . 

............ .. ........ .. ...... ..... .... 503-645-9000 AUGAT ALCOSWrrCH, Augat Inc., 1551 Osgood St, N. 
PA Pittsburgh, WKM Assocs.,lnc. ..•..•... 412-692-2953 Andover, MA 01645, Tel: 506-665-4371, TELEX: 275423, 
TX Plano, Acudate Inc .................... 214-424-3567 FAX: 508-66&-9545; FSC No.: 95146; Empl: 150; SIs. 
UT lake City, Hanna-HiII, Inc. ........••... 601-364-0606 Mgt: Robyn Goodwin; Dist. Mgr: Jon Siccoe 
WI Waukesha. Torkelson Assocs., Inc. .... 414-764-7736 1.-------------------, 

Local Distribulol8 
WA Redmond, Northwest Test & Meas. Inc. 

206-661-8857 

FAX: 508-686-2934 
A TLEE INC., 10 Bayfield Dr., North Andover, MA 01645, Tel: 

508-661-1003. TELEX: 928252; FSC No.: 99378; Empl: 
40; SIs. Mgr: Tom Fiocco; Dist. Mgr: Tom Fiocco 
.. . .. ..••. ..•..• .. . . ... .•.. .. . .•.•.. . .. . .. C.1014, 1679 

Local SsJes Offices & Reps 
CA Irvine, The Hapco Grp. ................ 714-474-6474 
FL Cesselberry, T -squared Mktg. • • . • • . . • • 407-899-9992 
MA Sharon, CUmmings Assocs. • • • • . • . . . .• 617-764-5600 
PA Paoli, Stitzer Assocs. ................. 215-644-5500 
TX Arlington, Rem-Air Corp. .............. 214-234-1069 

QuoUty and InnolJOlion 

SWITCHES • ISOLATION RELAYS 
KNOBS ·INDICATOR LIGHTS 

FULL LINE AUTHORIZED DISTRIBUTOR 

.qj~~ 
ELECTRIC SWITCHES 

NCORPORATED 

2478 Fletcher Or, Los Angeles, California 90039·2897 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-5100.FREE CATALOG 31EM on REQ~EST 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 621 



AUGAT, 

. Quality -
~ 

'. . .' and Innovation 

FAX: 508-222-0693 
AUGAT, INC., Interconnection Produc:t8 Group, 

33 Perry Ave.?.o. Box 779, Attleboro, MA 02703, Tel: 50&-
222-2202, lWX: 710-391-()$44; SIs. Mgr: GUlis Mellen; 

• DIIt. Mgt: Dick Thorpe ••.•••••••••••••••• <>1a-1211 

LoceI Sales Offices & F/ep8 
AL Hunlllvllle, Interap Assoc. ..••......... 205-881-1096 
AL Daphne, Interap Assoc. •.•.•...•.••... 205-621-1036 
AL HuntsvIlle, AJpha MkIg. • . • • • . • ••• . • • . • • 205-533-0766 
ftIZ. PhoenIx, Augat SIS. .............•..... 602-224-6104 
ftIZ. Scot\adaIe, Spectrum Mktg. •••.••..... 602-890-9000 
CA Los Angeles, Wiley Co................ 213-666-1611 
CA Montrose, Signal EnIprs. •...•.....••.. 818-95NI640 
CA San 0Iag0, Wiley Co. ...•.........••.. 618-453-9018 
CA San Joae. Augat SIs. .... . . . . . . . . . . • . .. 408-249-8801 
CA SAnIa Clara, Interconnect Sis. Grp. .. . . 408-980-1166 
CO Denver, Spectrum Mktg. .•..••...•.•.. 303-480-9991 
CT Noack, Augat SIs. . . . . . . . . . . . . . . . . . . • .. 203-572-7503 
R. Lantana. Augat Sis. .............•..... 407-967-6150 
R. Orlando, Augat Sis. ................••. 407-352-2020 
GA Norcrosa, Interep •.•• ;................ 404-449-8660 
HI Honolulu. Hawaii EIctms. ...........•. 808-845-6207 
10 BoIse, J.J. Becker Co. ..••.•......•.... 308-378-4680 
IL Downers ·Grove, Rockford Controls .•• 312-960-2046 
IN indianapolis, Luebbe Sis. ..•.......... 317-845-7389 
IN Incianapolis, Luebbe Sis. Co. ......... 317-845-7387 
IA Cedar RapIds. Dy-Tronlx . .. .. ...... ..• 318-377-6275 
KS Leawood. Dy-Tronix ..........•....... 913-338-6333 
KS Wichita, Dy-Tronlx ..................... 316-83&-0884 
MA Sharon, Augat Sis. .................... 617-784-7766 
MI Farmington Hills, Luebbe Sis. ......... 313-489-6828 
MN Minneapolis, H.M-A. •.••.•.•••••.•••.•. 612-888-2122 
MN Sl Pau~ Count/Man Assoc..,......... 612-645-9151 
MO Bridgeton, Dy-Tron!x .......•.......... 314-291-4777 
NJ Cherry Hill, Trinkle Sis., Inc. ........•.. 608-795-4200 
NY Syracuse, Leonard O. Allen, Inc. . • . .• .. 315-437-6387 
NY Yonk8l's, Sonkin Assoc. .... . . . . . . . . . .. 914-968-8282 
NY YonkeI's, Sonkin Aasocs. . .. ..•....•. .. 914-968-8282 
NC Charlotte, Quantum Mktg. .. . • . . . . . . . .. 704-523-6828 
NC Kerneraville, Wallace Elect. Sis. ....... 918-996-2742 
NC Raleigh, Quantum Mktg. ..•...•...•... 918-846-5728 
Ott CIncinnati, Luebbe SIS. ............... 513-53tHl6OO 
Ott Dayton, Luebbe Sis. .................. 513-294-0426 
NH Manchester, Augat Sis. ............... 603-647-7276 
OH Westlake, Luebbe Sis. ................ 216-898-0070 
OR Beeverton. J.J. Backer Co. ............ 503-627-0775 
PA PIttsburgh, Luebbe Sis. ............... 412-384-0490 
TN Greenville, Interep Assoc. ............. 615-638-3491 
TN Murfaesboro, Alpha Mktg. ............. 615-696-6102 
TN Qakridge, Alpha Mktg. ................ 615-482-4661 
TX Austln,Augut SIS. ..... ;............... 512-272-9060 
TX Dallas, Augat SIS. ..................... 214-766-4211 
TX Houston, Augat Sis. ................... 713-781-9343 
lIT san Lake CIIy, Butterworth Mktg. . . . . . . 801-972-5566 
VA Charlottesville, Trinkle Sis. Inc. ........ 608-795-4200 
WA Seattle, J.J. Backer Co. ................ 206-285-1300 
WI Madison, Rockford Controls .......... 608-223-6750 
PR Rio Piedras, OK Mktg. ................ 808-765-5380 
can Mississauga. Ont, Augat EIctms. Inc. 

416-677-1500 

Local Di8tributoI3 
CA Chatsworth, Time EIctms. .. .. .. .. .. .. . 816-9911-7200 
CA Gardenia. Celswilch .................. 213-770-2330 
CA San Joae. Cepstone .................. 408-453-9804 
CA Sumyvele, Abacus ................... 408-732-2000 
CA Sunnyvale, TIme Elclms. .. . • . • . . •• .. • . 408-734-9668 
CT Wallingford, Sager Elec. • . . . . . . . . . . . . .. 203-265-4800 
R. Orlando, Sager EIec. ... .. ............. 407-240-3114 
R. Orlando, Time EIctms. ................. 407-841-6565 
IL Addison, PIoneM ..................... 312-495-9680 
IL Bensenville, Hamilton/ Avnet EIctms. .. 312-660-7700 
IL Itasca, Cepstone. . . . . . . . • . . . ... • . . . . . • . 708-250-0200 
L Shaumburg. Time EIctms. ............ 708-303-3900 
MD Columbia. Sager EIec. Supp. .......... 301-995-6580 
MA Hingham, Sager EIec. . .. .. .. .. .. .. .. .. 617-748-6700 
MA Lexington, Pioneer ..... .. . .. .. . .. . .. . . 617-661-9200 
MA Peabody, Hamilton/Avnet Elclms. .... 50&-531-7430 
MA Wilmington, Capstone ................ 508-657-5874 
MA Woburn, Sterling EIctms. .. ~ .. .. .. .. .. . 617-1138-6200 
NH Salem, Sager EIec. ................... 803-898-1348 
NJ Cherry HII~ Hamilton/ Avnet EIctms. ... 808-424-0100 
NY E Syracuse, Time EIctms. ............ 315-432-0555 
NY Hauppauge, Sager EIec. .............. 516-348-1300 

, NY Hauppauge, Time EIctms. ............. 516-273-0100 
NC Raleigh, Sager EIec. Supp. ............ 919-650-9550 
PA Mars, Sager EIec. Supp. .............. 412-772-2233 
PA Philadelphia. Sager EIec. Supp. ....... 215-464-4338 
TX AusIIn. Hamilton/Avnet Elclms. ....... 512-837-6911 

. TX Auslln, Tome Elcims. .................. 512-339-3054 
TX carrollton, Cepstone .................. 214-347-4301 

Components 
MA Norwood, Gerber Elect. .............. . 
MA Peabody, Tome Elect. ............... .. 
NY Buffalo, SummH DIstrs. ............... . 
NY Fenningdala. Milgray Elect. ......... :. 
NY Melville, CapstoneElec. ............. .. 

617-768-8000 
50&-532-6200 
716-664-3450 
516-420-9800 
516-391-1300 

Manufacturers and Sales Offices Directory 
Ott Cleveland. ~ Technigs. ......... 216-587-3600 
TX Houston. SterlIng EIect........ ........ 713-623-6600 

Systems 
CA MonrovIa, Erik-A Elect ................ 213-574-1020 
IN . IndIanapoIs, BaH Inds./Graham DIv. .. 317-634-8202 . 
IA Cedar RapIds. Deeco Inc. ............. 318-385-7551 
NY BohemIa, Car-lac Elect ........ ....... 516-567-4200 
TX EI Paso, Ideal Elect ................... 915'779-6647 

Test Probee and FIxtures 
ftIZ. Tempe, o.c. Elect Supp. .............. 802-438-1234 
CA Costa Mese, Hamilton Electro SIs. .... 714:641-1850 
CA Santa Clara, o.c. Elect. Supp, ......... 408-980-1199 
CA Tustin, DC Elect Supp. .... ...... .. .... 714-258-9066 
IL AddIson,PIo~ ............. : ....... 312-495-9680 
IL Chicago. Newark Elect ............... 312-784-5100 
MA WaHham, Vector SIs................... 617-693-7780 
NJ Union, MericIan Supp. Co. ....•.••..•.. 800-648-8378, 

201-687-6220 
OR Beeverton, Camp. Resources ......... 503-841-6488 
TX EI Paso, REM Elect. Supp. ............ 915-77IH333 
TX Houeton, Arrow Elcims. ........... .... 713-530-4700 
WA Redmond, Camp. Resources . . . • . . . . . • 206-454-6666 

Test Probee and Fixtures 
CT WailngIord. Arrow EIctms. ............ 203-285-7741 
CT Wallingford, Sterling EIctms. .......... 203-265-9535 
R. Altamonte SprIngs. Pioneer /Technlgs. 

.. .. .. .• .. .. .... .. .. .... .. . .. .. .. . .. .. . 305-634-9090 
R. Winter PI<, Hamilton/ Avnet EIctms. •. , 305-828-3888 
R. Winter PI<, Milgray/FIorida............ 305-647-5747 

AUGAT /PYLON CO. INC., P.O. Box 2510, Attleboro Falls, 
MA 02783, Tel: 50&-698-9800, TB..EX: 948095; EmpL: 400; 
SIs. Mgr: GiiNs Mellon 

AUGAT IRD~ 525 Randy Rd., Carol S1ream, IL 80188, Tel: 
708-662-4100. FAX: 708-662-4582; FSC 'No.: 53337; 
EmpL: 85; SIs. Mgr: Jim Steranka, Mktg. Mgr.; Disl. Mgr: 
Jim Steranko, Mktg. Mgr. 

FAX: 612-493-1911 
AULT, INCORPORATED, 7300 Boone Ave. N, 

MinneapoIs, MN 55428, Tel: 612-493-1900; EmpL: 300; 
. SIs. Mgr: Greg Harris .................... £101618-1619 

Local Sales Offices & F/ep8 
AL Huntsville, L & O,Inc. ................. 205-637-1469 
CA Santa Clara, Magna SIs. .............. 408-727-8753 
CT Wallingford, Maralhon SIs., L TO . . . . .. . 203-663-2734 
R. Deerfield Boh.. SIs. Engrg. Concepts Inc. . 

.. . .. .. .. . .. . .. .. . .. .. .. .. .. .. . . . .. .. .. 305-428-4801 
GA Atlsnta. L & 0, Inc. .................... 404-395-7079 
II. Itasca. MSI ........................... 708-285-1000 
IA Des Moines, Beams Co. .............. 515-255-1148 
KS Shawnee Mission, Beams Co. ........ 913-631-0300 
MA Framingham, Maralhon Sis., L TO .•..• 508-875-3566 
MI Plymouth, Jay Mktg. Aasocs. .......... 313-458-1200 
MN Mlnneapols, Cahil~ Schmitz & Cehill •. 612-846-7217 
Me Sl Louis, Beams Co. .. .. .. ..... ....... 314-434-8448 
NJ Fairfield, TAM ........................ 201-575-4130 
NC Raleigh, L & 0, Inc. ................... 918-876-5301 
OH Beachwood, EIctm. 8alesmesters. Inc. 

OR Poriland, Jes. J. Backer Co. .......... . 
PA Philadelphia, AHech Mktg. ......... .. 
TX Austin, A. F. Kimball Co. ............. . 
TX Richardson, A. F. Kimball Co. ; ...... .. 
WA Seattle, Jes. J. Backer Co. ........... . 
can Toronto, Deskin Sis. ................ " 

LoceI DIstrtbutors 

216-831-9555 
503-627-0775 
117-540-1204 
512-443-5284 
214-231-3447 
206-285-1300 
416-475-1,\12 

can Markham, Deskin Sis. ................. 416-475-1412 
CA Van Nuys, NeIL EIecIro Sis. Corp. •..• , 800-423-2664 
CO Littleton, Lange SIs. ................... 303-795-3600 
MA Sharon. Adcour ....................... 617-764-6123 
MO Sl Charles, Finnigan EIcInis. ..... . ..•. 314-948-620t 
Ott Cincinnati, Hughes Peters ............ 513-351-2000 
TX Fori Worth, AUied Elcims. ............. 800-433-5700 
lIT Salt Lake CiIy, SId. Supp. Co. ...... .... 801-453-3371 
WA Saa\IIe, Radar Elec. ................... 206-282-2511 
can Sl Laurent, Que., Tec~ EIcIms.. lid. 

....................................... 514-331-2880 

AURIC CORP. 470 Frellnghuysen Ave., Newark. NJ 07114, 
Tel: 201-242-4100. FAX: 201"242-5796; EmpI.: 80; SIs. 
Mgt: Micheel Alekainas 

AUSTRON, INC., See FTS Austron 

AUTEC POWER SYSTEMS, 9301-101 Jordan Ave., 
ChaIsworIh, CA 91311, Tel: 818-341-6123, FAX: 818-341-
5726; EmpI.: 100; SIs. Mgr: Jeanne HIIach 
• ......................................... ;. £101Il10-1124 

LoceJ Sales Offices & F/ep8 
CA Los AlamItos, Power SpeciaIIsI&, Inc.. .• . 213-594-9418 
CIWI Etobicoke, Ont. CanadIan Mktg. Techntg. 

............. :.. ........................ 416-740-4005 
Can Pointe Claire, Que., CanadIan Mktg. Techntg. 

.•........• :........................... 514-6114-8088 

AUTOMATED PRODuCTION CONCEPTS, 83 HIIIIIde 
Terrace. WayNJ, NJ 07470, Tel: 201-631-8300, FAX: 201-
633-7755; EmpI.: 4 

AUTOMATED PROD. EQUIP. CORP. 142 Peconic Ave., 
MedIon:t, NY 11783, Tel: 516-854-1197, TWX: 510-226-
2120, FAX: 516-288-4735; FSC No.: 5721.8; SIs. Mgr: 
Arthur Ayala 

AUTOMATIC COIL CORP., A DSG Company, 3645 
N.W. 71s! Street, Miami, R. 33147, Tel: 305-686-6680, 
FAX: 305-696-0826; FSC No.: 03765; EmpI.: 245; SIs. 
Mgr: Roger Milheim .. Aoll58-1183, 1495-1488,2174 

LoceI Sales Offices & Repe 
AL Huntsville, MountaIn Electro Mktg. •..• 
CA San CIerraQ, Com-Star ............ . 
CT Glastonbury, LibeI1y EIec:Iro. ......... . 
FL· SprIng Hil~ MountaIn Electro Mktg. ...• 
GA Norcrosa, MountaIn Electro Mktg. ..•.• 
IN 1nd'1B/18POIIs, Joe KeIth ............... ; 
KS Kansas CiIy, Hilec CeatnII .......... .. 
MA Topsfield, Uberty EIecm ............ . 
MD Bridgeton. Hi\ec CeatnII ............. . 
Me Bridgeton. HlTec Central .•........ c ••• 
NJ Cherry Hil~ Vantage SIS. Co. .......... 
NJ 8.Orange. Kahgan Brody Assoc. ..•... 
NY Hempstead, Kahg8n Brody Assoc. .•.. 
TX Plano, CorwIn Assoc. Inc. ............ . 
NC Raleigh, MountaIn EIactJO Mktg. •••••• 
OK Bre\hany, Destgn Mktg. .............. . 
PA Pittsburgh, CaIaIyst SIs., Inc. ........ .. 

205-881-3937 
714-498-8722 
203-857-8023 
813-996-7653 
404-44IHi594 
317-656-3819 
816-796-6664 
508-887-6855 
314-291-5920 
314-291-5920 
809-424-6m 
201-763-8038 
516-538-2300 
214-424-6333 
919-678-6806 
405-788-5911 
412-826-3434 

AUTOMATIC SWITCH co.. 50-60 Henover Road, 
Florham Park, NJ 07932, Tet 1-201-968-2000, TEI..EX: 
136422, FAX: 1-201-968-2828; EmpI.: 1,200; SIs. Mgt: 
Wayne Bouchard 

AUTOMATIC SYSTEMS DEVaOPERS. p.o. Box 
3210, Industry SL PoughkeepaIe, NY 12803, Tel: 914-473-
5530, FAX: 914-454-2538; EmpL: 850; SIs. Mgt: Stanley 
Bachman 

AUTOMATIC nMING & CONTROLS CO, 201 So. 
Gulph Rd., King of Prussia, PA 19408, Tel: 215-337-5500, 
800-441-8245, TB..EX: 84-6437; EmpL: 300; SIs. Mgt: A. 
L swanson ..................................... 001129 

LoceI Sales Offices & F/ep8 
ftIZ. Chandler, AutomatIon West ..•..••.•.. 602-940-0II84 
CA Gardena, Instn.ment Lab. ............. 213-327-3282 
CA San Francisco, InsIr. Lab ............. 408-434-0180 
CO Englewood. E & M SIs. ............ .... 303-761-6202 
R. LakeIancl,AAEIec.DIv ................ 81~1 
GA Norcross, AAEIectric Div. of /IE ..... 404-449-B67O 
IL DowneIs Grove, Rockford Controls •.. 708-960-2046 
KY louisville, AIr-Hydro Power ........... 502-451-1000 
LA New Orleans, Mid South SIS. ......... 504-641-7480 
MD BaIIImora,.lobe & Co. .... ... .......... 301-288-0580 
MA Hingham, Hingham Bay Corp.......... 617-740-1900 
MI Brighton. H. H. Barnum Co. ........... 313-228-2961 
MN Minneapolla. DanIel J. MInor Co. ...... 612-885-0622 
Me Salina, Kriz Davis Co. ................. 913-627-4487 
MO Sl Louis, E Mooney Co. ............... 314-878-9910 
NE Omaha, Lakeland Engrg. ~pl ...... 402-734-2600 
NJ Newark, ATC ......................... 201-278-1121 
NM Albuquerque, E & M SIS. .............. 505-883-8955 
NY Buffalo; NIagara Electric SIS. .......... 716-625-3100. 
NY Rochater, Niagara Electric SIS. • . . . . . • 716-272-9150 
NY Syrecusa.1IIagara EIec. SIS. .......... 315-437-1858 
NC Charlo\te, Brown & Morrison •.....••.. 704-554-8570 
OH ClncinnaII, Anderson-Bolds ........... 513-528-5680 
OH Cleveland, Anderson-SoId!l ...•..•.... 218-380-9800 
OK Tulsa, DrIscoll Auto. Control .......... 918-663-6625 
OR Portland, Coons Western ............. 603-29&0411 
PA King of PrussIa, Applied Controls ..... 215-~ 
PA PItIsbuIgh, Gilson Engrg. SIS. ......... 412-389-0100 
TXHouston, GEA ofT_ ............... 71$0781-0005 
lIT san Lake CiIy, Control Equip. ..... .... 801-487-7741 
VA Richmond, .lobe & Co. ................ 804-672-8508 
WA Everett, T&T InsIr. Co.. ................ 206-742-9633 
WI CediIrtug. AutomatIon Engrg. ........ 414-377-7500 

AUSTRIA MIKRO SYSTEME' INTERNATIONAL, 
Schloss Premstaetten. U~en, AustrI8 A-6141, AUTOMATION DISPLAYS INC. 3533 N. white Ave., Eau 
Tel: (03138)3866-0, TB..EX: 312547·AMS A, FAX: (03138) Claire, WI 54703, Tel: 715-834-9595, FAX: 715-834-9596; 
2501,3850; EmpI.: 550; SIs. Mgr: Mr. WlIIried Beie ErI1>L: 21 

622 North American offices only. For worldwide rep$ & distributors, see Vol. W. EEM 1991 



Manufacturers and SaleS Offices Directory AVTEL 
AUTOMATION ELCTRNS., R.JA Inds.. Inc., 9640 

Topanga Cyn PL Bldg. J, ChaIswoIth, CA 91311, Tel: 81&-
99&-5124, FAX: 81&-998-6654; EmpL: 25; SIs. Mgr: 
Robert J. Aiani 

AUTOMATION PRODS., INC. 3030 Max Roy, Houston. 
TX 77008, Tel: 713-869-0361, TELEX: 775-959, FAX: 713-
86&-7332 

AUTOMA TIX INC. 755 Middlesex Turnpike, Billerica, MA 
01821, Tel: 50&-667-7900, FAX: 50&-663-5482; Empl.: 92; 
SIs. Mgr: Peter Mayek. Dir. 01 Sis. 

AUTOMOTION, INC, 683 Airport Blvd.. Am Arbor, MI 
48108, Tel: 313-662-7771, FAX: 313-862-3707; EmpL: 25; 
SIs. Mgr: David E. Drenning ................... a0 1245 

/..Deal Sales Offices & Reps 
CA Laguna Hills, South Rap .............. 714-951-1084 
CT Seymour, Sturdy Corp.. .. .. .. .. .. .. ... 203-888-1480 
FL Ft Lauderdale, Motion Controls, Inc. " 305-434-5662 
MA Wellesley Hills, Sturdy Corp. .......... 617-235-2330 
MN Little Canada, Assured SIs. ........... 612-482-1309 
NH Derry, Sturdy Corp... .. .. .. .. .. .. .. ... 603-434-8440 
KS Shawnee Mission, J.F. Gleeson & Assoc. 

.. .. . . . . .. .. . . . . . . .. . .. . . . . .. . . . . .. .. .. 913-362-4422 
NY Sidney, Charles Co. .... .. .. .. .. .. .. ... 607-563-8084 
MO Florissant, J.F. Gleeson & Assoc. ..... 314-921-8446 
OR Portland, Controltek, Inc. .............. 503-641-()876 
PA Wexford, Intek Sys. ................... 412-935-0440 
TX Richardson, Control Dynamics ....•.•. 214-844-6945 
WA Spokane, ControItek, Inc. . . . . . . . . . • . . .. 50&-922-2971 

AUTOROLL MACHINE CORPORATION, 11 River St, 
Middleton, MA 01949, Tet:.50!I-777-2160, TELEX: 940250, 
FAX: 50&-777-9453; EmpL: 120 

AUTOSPLICE, INC. 10121 Barnes Canyon Ad., San Diego, 
CA 92121, Tel: 61&-535-0077, FAX: 61&-535-0130; EmpL: 
197; SIs. Mgr: Ken Krone 

AUTOSWAGE PROOUCTS, 726 River Ad., Shelton, CT 
08484, Tel: 203-92&-1401, FAX: 203-92&-6187; EmpL: 
170; SIs. Mgr: R. O'Autrechy 

/..Deal Sales Offices & Reps 
PZ. PhoenIx, McKee & Assoc.. Inc., L ....•. 802-494-1020 
CA Glendale, Haldeman & Frazier ........ 81 &-957-4554 
CO Arvada, Darrell Higgins & Assoc. .. .. .. 303-421-8601 
IN Greensburg, Comp. Resources ....... 812-863-5608 
Me Upperco. Berwanger & Co. ...•..•..... 301-374-5354 
MI Harper Woods, Wm S. Turner & Co. " 313-881-8595 
MN Minnetonke, Crum eo.. Inc. .. .. .. .. .... 612-938-2573 
Me Maryland Heights, Meiners Sis. ....... 314-738-1114 
NY PIttsford, Production Mktg. Grp. ....... 716-24&-5835 
PA Mechanicsburg. Par Assocs.. Inc. ..... 717-761-1797 
SC Fort Mills, Eagle Sales, Inc. ........... 803-54&-2222 
TX Arlington, Paine & Murray, Inc. ........ 817-461-6331 
WA Bellevue. HJ. Sis. Co. .. .. .. .. .. .. .. ... 206-453-1957 
Can Candiac. Que. W. H. EIctms. Registered 

....................................... 514-632-3695 

AUTOTROL CORPORATION, P.O. Box 557, Crystal 
Lake, IL 60014, Tel: 815-459-3060, TELEX: 72-2417, FAX: 
815-45&-3227; EmpL: 140; SIs. Mgr: Debora L DeVries 

AUTRONICS CORP., 314 E. Uve Oek, SIe. A, Arcedia, CA 
91008, Tal: 818-445-5470, TWX: 910-592-3216, FAX: 81&-
44&-0014; FSC No.: 03972; Empl: 100; SIs. Mgr: 
Annabelle Cloud, Contracts Mgr.; Dis!. Mgr: Gary Noyes 

AVA ELECTRONICS CORPORATION, P.D. Box 184, 
4000 Bridge St, Drexel Hill PA 19026, Tel: 215-284-2500, 
TELEX: 3711411, FAX: 215-25&-8379; EmpL: 100; DiBl. 
Mgr: Martin Bisk 

AVA INSTRUMENTATION, INC. 6010 Highway 9, Ben 
Lomond, CA 95005, Tel: 408-33&-2281, FAX: 40&033&-
5049; FSC No.: 61933; EmpL: 7; SIs. Mgr: Allan Hughes 

AVANTEK, INC. 481 Co\tonwood Dr. MIlpitas. CA 95035-
7492, Tel: 408-432-3080, TWX: 310-371-8717, FAX: 40&-
954-0633; EmpI.: 2300; DiBl. Mgr: John Locke 

I..Dcal Sales Offices & Reps 
CA Wea\leke VL, Avantek, Inc. .....•...... 805-373-3670 
IL Pafalina, Avantek, Inc. .. .. .. .. .. .. .. .. . 708-358-8963 
Me Columbia, Avantek, Inc. ............... 301-381-2600 

Local DisJJibutors 
PZ. TIIIJ1I8, Sartek, Inc. ................... 600-334-7127 
CA San 0ieg0.1nsighI EIctms. ••.••••..••• 600-677-7718 
CA Sunnyvale, Penstock, Inc. ........•.•.. 40&-730-0300 
CA Westfaka VI. Sartek, Inc. .............. 600-334-7127 
FL Ft Lauderdale, Nu Horizons .......... 305-735-2555 
FL Melbourne, Comp. 0IsIs. Inc. .•. ,.. . •. . 600-55&-2351 
... Palatine, Penstock MIdweaI •.•.•.•.••• 70&-934-3700 
Me BellsvUIe, ApplIed SpecjaIslB, Inc. ..... 301-595-5395 
Me CoJumbla, Nu Horizons ....... ~ .. .. ... 3OHI95-6330 

MA Wakefield, Nu Horizons ............. " 617-24&-4442 
NJ Fairfield, Penstock-East .......... ,.... 201-608-1414 
NJ Marlton, Nu Horizons ................. 215-557-6540 
NJ Pinebrook. Nu Horizons .............. 201-1162-6300 
NY AmItyville, Nu Horizons ............... 516-226-6000 
NY Rochester, Nu Horizons ..•.......•... 716-248-5960 
NC Raleigh, Comp. Oists. Inc. ............. 91~1 
PA Ardmore, Penstock East .............. 201-608-1414 
TX 0elIas, Insight EIctms. ................ 600-677-7716 
TX 0eI1as, Thorson Ois1bg. Co. ........... 214-233-5744 
WA Bellevue, Penstock, Inc. . . . . . . . . . . . . . . . 206-454-2371 
Can Sertek, Inc. ........................... 600-548-040II 

AVANTI CIRCUITS,INC. 17650 N. 25th Ave., Phoenix, PZ. 
65023, Tel: 1-600-234-1556, FAX: 1-602-375-1909; EmpL: 
65; SIs. Mgr: Steve Tappan 

AVX CORPORATION, Box 867, Myrtle Bch., SC 29577, 
Tet: 803-44&-9411, TWX: 810-661-2252, FAX: 603-626-
2442; FSC No.: 91<916; SIs. Mgr: Allan Cole; DiBl. Mgr: 
Robert Bums 

AVX FILTERS CORP, 11144 Penroae St, Sun Valley, CA 
91352, Tel: 818-767-6770, TWX: 91Q.498-4998; FSC No.: 
59942; Empl.: 210; SIs. Mgr: Tarry Cantina, Prod. Mktg. 
Mgr. 

AXEL ELECTRONICS, INC. 134-20 Jamaica Ave., 
Jamaica, NY 11418, Tel: 71&-291-3900, FAX: 718-52&-
0248; FSC No.: 13056; EmpL: 160; SIs. Mgt: J. Alaimo, VP 
Sis. 

AVASEM CORPORATION, 1271 Parkmoor Ave., San NORMAN N. AXELROD ASSOCS.: ELECTRO-
Jose, CA 95126, Tel: 40&-297-1201, FAX: 408-925-9460; OPTICAl., LASER, & MACHINE VISION DIY. 445 
EmpL: 55; SIs. Mgr: Richard Konred East 86th Street, New York, NY 10028, Tal: 212-22&-0900 

AVELEM, La Billardiera, Gargilesse, France 36190, Tet 33- AXIAL MAGNETIcs. Tencal Inc., 450 W. Los Angeles 
54478672, FAX: 33-54477799; EmpL: 20 Ave., Simi Valley, CA 93065, Tel: 805-527-0900, FAX: 805-

527-4968; SI:J. Mgr: K G. Kroll 
AVEL-UNDBERG INC., 5 Old Town Park Rc1. Unn 47, 

New Milford, CT 06776, Tel: 203-355-4711, FAX: 203-354-
8597; EmpI.: 225; SIs. Mgr: Melanie B. Roman 
.. .. ..... . ..... .. .... . ....... .... A0 2175-2177; 001825 

I..Dcal Distributors 
CT Wallingford, Sager EIctrL Supp. Co. . . .. 203-265-4600 
MA Hingham, Sager Elctrl Supp. Co. ...... 617-74&-6700 
MA Hingham, Sager ElaclricalSupp. Co. .. 617-74&-6700 

I 

AVENS CORP,,256 Lincoln Ave., Brooklyn, NY 11206, Tel: 
718-627-5991,600-452-1966, FAX: 718-235-9605; EmpL: 
15; SIs. Mgr: Peter Eng ........ .......... A01658-1860 

AVEX ELECTRONICS. 1663 Winchester Ad., P.O. Box 
1026, Bensalem, PA 19020, Tel: 215-638-1515, 600-345-
1295, FAX: 215-63&-9108; FSC No.: 58414; Sis. Mgr: 
Dona Logan; Dim. Mgr: Michael S. Batley VP IGM 
........•........................ '.' ..... ... 001431-1433 

I..DcaI Sales Offices & Reps 
CO Denver, Tessco .. .. .. .. .. .. .. . .. .. .... 303-77&-1119 
IL Cary, Bob Bums Assoc. .. .. .. .. .. .. ... 70&-51 &-3322 
IN Carrnet New Era ..................... 317-844-4530 
NM AIluquerque, GenL Mktg. .......•..... 505-892-3426 
PA Philadelphia, Alipower Tech. .......... 215-26&-8025 
TX Rowlett, Campion Sis. ................ 600-877-7623 

AVIBANK MANUFACTURING, INC. 210 s. Victory Blvd, 
P.O. Box 391, Burbank, CA 91503-0391, Tel: 818-843-
4330, TYfX: 910-49&-2215; FSC No.: 64256; EmpL: 495; 
SIs. Mgt: O. Ledin 

FAX: 908-382-4996 
AVIONIC INSTRUMENTS, 1414 Randolph Ave., Avenel, 

NJ 07001, Tel: 201-368-3500, 908-36&-3500, TELEX: 
844413; Empl.: 160; SIs. Mgr: Bryce WrecIeman; DiBl. 
Mgr: Mike 8emaba ...................... 002160-2188 

/..Deel DisIributDr8 
NJ Avenel, REA IntL Ltd................... 201-362-7100 

AVTECH 
FAX: 613-226-2802 

AVTECH ELECTROSYSTEMS LTD., p.o. Box 5120, 
SIn F, Ottawa, Ontario, Canada K2C 3H4, Tel: 613-22&-
5772; EmpL: 8 .. .. .. .. .. .. .. .. .. .. .. .. .. .... .... 001222 

/..Deel Sales Offices & Reps 
MA Westford, res Assocs, Inc. .•..•..••... 50&-692-3545. 
NM Albuquerque, Tech. Mktg. Specialists 

.. .................................... . 505-1184-3444 
NY Ogdensburg, AV1ech Electrosystems Ltd. 

.. .. .. .. .. . .. .. . .. .. . . . .. .. .. . .. .. .. ... 315-472-5270 
Can ottaWa, Ont, AV1ech EIectrosys1ems Ltd. 

.. . .. .. .. . . . .. .. . . .. .. . .. .. .. .. .. .. .. .. 613-22&-5772 

A vra DIV, UNITRON INC. 10925 Miller Ad., 0eI1as, TX 
75238, Tel: 214-340-8600, TELEX: 882511, FAX: 214-341- ' 
2099; FSC No.: 6130; EmpL: 75; SIs. Mgt: Fred CUllum 

AXIS CORPORATION, 4715 VIewrIdge Ave.,Ste. 110, San 
Diego, CA 92123, Tel: 61&-560-7737, FAX: 819-560-6260; 
FSC No.: 9SII49; EmpL: 21; SIs. Mgr: MarkJ. Prager; DiBl. 
Mgt: Jack RobInson 

AYDIN CORP, 700 Oraeher Ad., Horaham, PA 19044, Tel: 
215-657-7510, TELEX: 6115-1211, FAX: 215-657-3630; 
EmpI.: 2,000; SIs. Mgr: B. Jack Miller 

AYDIN CORPORATION (WEST), 30 Greet Oaks 
Boulevard, San Joaa, CA 9511&-1371, Tel: 408-62&-1100, 
TWX: 910-373-1238, FAX: 40&-224-4625; FSC No.: 
ZV23-1686608; SIs. Mgr: R. Hartung; DiBl. Mgt: 0. 
Rutledge 

AYDIN VECTOR DIV. Aydin Corp., Box 326, Newtown, 
PA 18940-0328, Tet 215-968-4271, TWX: 510-667-2320, 
FAX: 215-968-3214; FSC No.: 13923; EmpI.: 400 

AZCO CORP, 395 Falmouth Ave., Elmwood Park, NJ 
07407, Tal: 201-791-1426, FAX: 201-791-6420; EmpI.: 11 

AZIMUTH ELECTRONICS, INC. 2605 So. EI Camino 
Reel San Clemente, CA 92672, Tel: 714-492-6461, FAX: 
714-492.0744; SIs. Mgr: Kenneth C. Johnsen 

AlZ-TECH, INC. R&D LAB, Indiana Institute of 
Technlg., 1600 East Washington Blvd, Fort Wayne, IN 
48803, Tel: 21&-422-5561, FAX: 219-422-7896; EqlI.: 25 

• 11 aZTeC I INDUSTRieS 

FAX: 602-844-9625 
AZTEC INDUSTRIES, INC- 333 S. Mna DrIve, Mesa, AZ 

95210, Tal: 602-833-3131, 600-729-3132; EmpI.: 40; SIs. 
Mgr: Anthony G. Shumway ..................... 017111 

Local Sales Offices & Reps 
CA San Joaa, Landia SIs. Grp. ............. 408-453-5695, 

FAX:408-453-5899 
.IL Glendale Heights, Synergistic Sis., Inc. 

.. . . . .. .. .. .. .. .. .. .. .. . .... .. .. .. .. ... 70&-951H1886 
Kl'\ Shawnee Mission, Marc E Netson Assoc. 

............................ : . .. .. .. .. . 913-268-9099 
NE Omaha, Label Concepts ............... 402-496-3997, 

FAX:402-496-3855 
TX 0eI1as, Kay Todd Assocs. .............. 214-458-6633, 

FAX:214-458-6837 
WI Mukw~ Synergistic Sis., Inc. ..... 414-363-2020 

BABCOCK, INC, 1717 Weal Collins Ave., Orange. CA 
, 92667, Tel: 714-633-3700, TWX: 910-595-1517, FAX: 714-

53&-9740; FSC No.: 58623; EmpI.: 270; SIs. MgT: BoaIe 
White; DiBl. Mgt: Bosie While ................. 801~1 

I..DcallJistrfbutrn 
CA Santa Ana, Nor8tan EIctms. ........... 714-667-7626 

BABCOCK DISPLAY PRODUCTS, INC., A 
Subsidiary of B!lbcock, Inc., 1051 S. East St, 
AnaheIm, CA 92605, Tel: 714-491-5100, TELEX: 249648. 
FAX: 714-490-1368; EmpL: 150; ~. MgT: BrIan 
Lundstram ..................................... 80.1041 

EEM 1991 North American offtces only. For worldwide reps & distributors, see VoL W. 623 



BACON ManufacturerS. and· Sales Offices Directory 
BACON INDUSTRIES, 192 Pleaslint' St, Watertown, MA CA Huntington Bch. Scientific Dvcs.- West 

02172-2399, Tel: 617-926-2550; lWX: 710-327-6518, ........................... _ ........... 714-640-3501 
FAX: 617-926-2022; FSC No.: 99098; Empl.: 25; Sis. Mgr; WA Bellevue, Seltech ............. ........ 206-746-7970 
R S. Cess Can Woodbridge, Ont, Tele Radio Sys. kid. 

BAILEY CONTROLS CO.,29801 Euclid Ave., Wickliffe, 
OH 44092, Tel: 216-585-8500, TELEX: 980621, FAX: 21.6-
944-4160; Empl.: 2300 

BAKER CO. INC. Drawer E - S8I1ford Airpotl, Sanford, ME 
04073, Tel: l-eoo-992-2537; EmpL: 150 

BAKNORINDUSTRIES INC. 2209 OUnwin Drive, 
Mississauga, Ont, Canada L5L lXl, Tel: 416-828-2400, 
FAX: 416-828-5500; Empl.: 25; Sis. Mgr; M. E. Sawickt 

BALOOR ELECTRIC COMPANY, P.O. Box 2400, Fort 
Smith, AR 72902, Tel: 501-646-4711, TELEX: 53-7425, 
FAX: 501-646-5792; Empl.: 2000; Sis. Mgr; Harold Kosten 
V.P.SIs. 

BALLANTINE LABORATORIES, Noise Unlimited Inc., 
9 Saddle Ad., Cedar Knolls, NJ 07927, Tel: 201-984-1900, 
FAX: 201-964-1479; FSC No.: 50423; EmpL: 30; SIa. Mgr; 
Joe Deery; DisU,fgr; Joe Deery 

BALLARD TECHNOLOG'f, 1216 toNI 75th Street, SaatUe, 
WA 98117, Tel: 206-782-8~04, FAX: 206-782-6174; Empl.: 
7; SIs. Mgr; Kevin S. Christian 

BALLCO INC. P.O. Box 1078, Snellville, GA 30278-1078, 
Tel: 404-979-5900, FAX: 404-979-3785; Empl.: 49; SIs. 
Mgr;W. Kann 

BALL CORP., EFRATOM DIVISION, 3 Parker,lrvine, 
CA 92718-1605, Tel: 714-770-5000, TELEX: 68-5835, 
FAX: 714-770-2483; Empl.: 225 ................ A.1307 

Local Sales Offices & Reps 
CA Los Altos, KeIrn Mktg. Assoc. ......... 415-948-2635 
CO Parker. Howard Assoc. . . . . . . . . . . ... . . .. 303-841-5755 
FL Sarasota. Bass Assocs. •. . • . . . . . . . . . .. 813-922-9538 
GA Atllinta, Beacon Microwave ...... . . . .. 404-256-9640 
IN Fort Wayne, TX SIs. Indiana .......... 219-489-4447 
MA Natick, Wayland Engrg. SIs. ......... :. 617-655-6080 
NM Albuquerque, Mayco, Inc. ............. 505-299-4002 
NY Huntington, CDB Entprs. ... _. . . . . . . . .. 518-692-5200 
TX Dallas, Beacon Microwave ............ 214-437-1505 

Function Generators • Counters 
Oscilloscopes • TV & Video 

B & K Authorized Stocking Distributor 

For Productlnformation & Ordering, 
Call RAG Electronics ... 

800-732-3457 
818-998-6500 

~ 
RAG Electronics, Inc. 

21418 pa.rthenia st., Canoga Park, CA 91304 

....................................... 416-651-2231 

BALL CORPORATION, Industrial Systems Oivision, 
3400 Gilchrist Rd. Mcgadore, OH. 44?60, Tel: ~211/-784-
4456, TELEX: 99-6327-PVI-AKR, FAX: 216-784-9854; 
Empl.: 139; SIs. Mgt; Sandra R Don8Idson 

BALL SCREWS & ACTUATORS CO., 3616 Snell Ave., . 
San Jose, CA 95136-1305, Tel: 408-629-1132, FAX: 408-
829-2620; Empl.: 50; SIa: Mgr; Steve Trumi>auer 

BALSTON, 703 Massachusetts Ave., Lexington, MA 02173, 
Tel: 617-861-7240, TELEX: 92-3481, FAX: 617-862-4810; 
Empl.: 200; SIs. Mgt: Scott Feenan 

BAMBECK SYSTEMS INC., 1921 E. Carnegie Ave., Santa 
Ana, CA 92705, Tel: 714-250-3100, 800 334-3101, FAX: 
714-757-1610; Empl.: 25; SIa. Mgr; Robert Barnbeck 

B & B MOTOR & CONTROL CORP.B & B Long 
Island CiIy,1967State Hwy27Shi.32, EdisOn, NJ08617, 
Tel: 908-819-7070, 908-572-0500, FAX: 908-819-7010; 
EmpL: 90; SIa. Mgr: Thomas Miceli 

BAND-rr - IDE)(, INC. 4799 Dahlia Street, Denver, CO 
80216, Tel: 303-320-4555, TELEX: 45-0009, FAX: 303-
333-6549; Sis. Mgr; Terry L Joles; Dist.Mg(; Enrique J. 
Martinez 

B & K PRECISION, Maxtec International Corp. 
6470 W. Cortland, Chicago, IL 60835, Tel: 312-889-1448, 
FAX: 312-794-9740; FSC No.: 08098, 18110, 48560, 
30678; EmpI.: 200; SIs. Mgt; Richt!rd Polak 
.............................. 001223-1225,1407,1626 

Local Sales Offices & Reps 
AR MabeMl1e, ErickSon Sis., Inc .......... . 
CA Santa Ana, Mike Roth SIs. ......•..•.. 
CO'Denver, The Undberg Co ............. . 
FL Altarrionte Springs, Dynamic Mktg. ... . 
GA Tucker, Maitland K Smith ...... , ..... . 
IL Arlington Hgts., Brainard-Nielsen Mktg. 

IN Huntington, EIctm. Reps. Inc. ......... . 
IN Indianapolis, Elctm. Reps. Inc. ........ . 
LA Chalmette, Erickson SIs. .............. . 
MD Edgewood, EIectra-T8ch ............. . 
MA Woburn, W & D Mktg. .•.......•....... 
MI Farmiilg!on Hills, Rathsburg Assoc. .. . 
NJ Medford, Champion Elctm. Sis. Co .... . 
NY Bellmore, Selectra Sis. ..... : ......... . 
NY Fairpotl, Sann Tac Sis. Corp. ......... . 
OH Cleveland, Marlow AssoCs. .......... . 
OH Dayton, Marlow Assocs. .•............ 
PA Pittsburgh, MarJoW ASsoci .......... . 
TX Dallas, Erickson Sis. ......... ; .•...... 
TX Houston, Erickson SIs.; inc: .......... . 
TX Round Rock, Erickson. Sis, Inc. ....... . 
VA Dumfries, Electra-Tech .............. . 
WA Olympia, M V P Mktg. ................ . 
WI Waukesha, Brainard-Wilson Mktg. ... . 
EXP Chicago, B &K Precision ............ . 
Can Toronto, ant, Atlas Elctms. .......... . 

501-455-0618 
714-647-0606 
303-758-9033 
407-768-1878 
404-939-3322 

312-437-2700 
219-358-3513 
317-694-1414 
504-271-1976 
301-676-2254 
617-935-5610 
313-4e9-1500 
609-983-0007 
516-221-7865 
716-425-3954 
216-991-8500 
513-274-9686 
412-343-5050 
214-739-5833 
713-266-1604 
512-244-3068 
703-670-6962 
206-357-4172 
414-797-7940 
312-889-1448 
416-789-7761 

B & L COAXIAL CONNECTIONS LTD. 3251 Kennedy 
Ad., UnH No. 20, Scarborough, Canada MW 2.19, Tel: 416-
292-3906, TELEX: 065-25165, FAX: 416-298-1837; SIa. 
Mgr: J. L (Jim) Haskell; £)ist. Mgr: J. L (Jim) Haskell 

BANNER ENGINEERING CORP. 9714 - 10th Ave. N. 
Minneapolis, MN 55441, Tel: 612-544:3164, FAX: 612-
544-~573; SIa. M9(; .. Floyd Schneider 

BARADINE PRODUCTS L TD,P.O. Box 86757, North 
Vancouver, B.C. Canada V7L 4L3, Tel: 604-968-9653, 
FAX: 604-968-9699; Empl.: 2; SIa. Mgr; GarryJ. Anderson; 
Dist. Mgr; Garry J. Anderson 

BARBER-{)OLMAN CO, Indl. Inslrs. Div., P.O. Box 7040, 
555 Colman Center Dr. RockIord,R. 61125-7040. Tel: 815-
877-0241, TELEX: 4330183 BCEC, FAX: 815-97.7-0299; 
Empl.: 5000; SIs. Mgr; David Boxall 

BARBER COLMAN cO. (A SIEBE CO.), Motor 
Division, P.~ Box 7040, RockfQrd, IL ,61125-7040, Tel: 

(815-397-7400, TELEX: 4330183, FAX: 815-398-3885; 
Empl.: 300; Sis. Mgr; Manny Amato 

BARKSDALE CONTROLS DIV. Imo Industries Inc., 
3211 Fruitland Ave., P.O. Box 58843, Los Angeles, CA 
90058, Tel: 213--589-6181; EmpL:·.234; SIa. Mgr; J. 
Do/lglas Holland 

BARNES ENGINEERING. 11145 So. Claudina. Way, 
Anaheim, CA 92B05, Tel: 714-533-7530; FSC No.: 53823, 
SIC 3400; enpI.: 47; . SIa.Mgt; Gordon Mackenzie 

BARNES ENGINEERING DlV., EDO Corporation, 
86 Long Hill Crees Ads. Shelton, CT 06484, Tel: 203-926-
1777, TELEX: 6819115, FAX: 203-926-9285; Empl.: 250; 
SIa. Mgt; M. L Marusic .•....................... A.1357 

BARR ASSOCIATES, INC. 2 Lyberty Way, Westford, MA 
01886, Tel: 508-692-7513, TELEX: 710-347-0657, FAX: 
508-692-7443; FSC No.: 65808; EmpL: 81; SIa. Mgr; Jack 
Boach;Dist. Mgr; Jack Beech 

BARRINGTON PLASTICS, 3838 Church Road, Ml Laure~ 
NJ 08054, Tel: 609-235-5151, FAX: 609-778-9032; Empl: 
120; SIa. Mgr; Gary Brown 

BARSOM INC, See IR Scientific 

BARTLETT INSTRUMENT CO., 14th & Ave. 'M', P.O. Box 
445, Ft Madison, IA 52627, Tel: 319-372-8366; EmpL: 10; 
SIa. Mgt: David P. Bartlett 

BAS BLEU INDL CO. LTD. Rm 815, No.ll0, Han-Kow 
ST., Sec;l, Taipei, T8Iwan 10008, Tel: (02)331-8519, 
TELEX: 23015 HJIC, FAX: 888-2-381-8812; EmpL: 20; SIa. 
Mgt: Alhilna W.R. La, VP 

BASCOM-TURNER INSTRUMENTS,lll Downey St, 
NorwOOd, MA 02062, Tel: 617-769-9860, TELEX: 92-2413, 
FAX: 617-551-0283; EmpL: 35; SIa. Mgr; D. Weiae 

BASIC ELECTRONICS, INC. 11762 Western Ave. "Q", 
Stanton, CA 90680, Tel: 714-530-2400; EmpL: 50; SIa. 
Mgr; Tom Jones; Dist. Mgt; Tom Jones 

BASIC MEASURING INSTRUMENTS, 335l.akes1de Dr • 
Foster City, CA 94404, Tel: 415-570-5355, TWX: 910-374-
3059, FAX: 415-674-2176; EmpL: 90; SIa. Mgt: John 
DiGir8limo 

BASICON, INC. 14273 toNI Science Park Drive, POrtland, 
OR 97229, Te~ 503-628-1012, FAX: 503-643-4686 

BASIC SYSTEMS, See J. L Moon & Co. 

§ Basler Electric 
ElectrOniC Product Group 

FAX: 618-654-2351 
BASLER ELEC., Electronic Product Group, Rle. 

143, H~Iand, u.. 82249, Tel: 618-654-2341, 8OQ-645-
2074, lWX: 510-100-3641; enpI.: 1299; Dist. Mgr; Dennis 
Faires ........................ , ....... ',........ . .• 001627 

Local Sales 0Ifica8 &'Reps 
AL Huntsville, E1ectro-Mech Sis. Engrg. Co. 

. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 205-880-0592 
I\Z. Tempe, Trembly Assoc, Inc. ....•.•... 802-967-2058 
CA Newburg PI<, S. P. A, Inc. ............. 805-499-4510 
CA Newport Beach, S.PA Inc. ............ 714-883-1193 
CA Sarrta Clare, Sourcetronics, Inc. ....... 408-968-8801 
CA Torrance, Printed ClrcuH Board Specialists 

...........•..................•........ 213-320-3022 
CO Wheat Ridge, Trembly Assocs., Inc. ... 303-421-6900 
CT Woodbury, Power Factor & Assocs. .•. 203-284-9912 
FL Fl Lauderdale, Sunland Assoc. ....••. 305-561-1303 
FL Largo, Sunland Assoc. ....•••.•..•.... 813-536-2955 
FL Winter Springs, Sunland Assocs. . . . . . • 407-365-9533 
GA Norcroas, Electro Mach SIs. Engrg. Co. 

.....................•. '" ............• 404-447-6478 
IL Chicago, G. Mel. Cole Co. ... : ....... " 708-692-6040 
IA Cedar Rapids, Thomas L Dowell & Assoc, Inc. 

...•..•........ ,...... .................. 319-364-3880 
KS Overtand, Thomas L Dowell & Assocs., Inc. 

...•................................... 913-599-1100 
MD Glen Burnie, Faion Lott Co. ........... 301-744-4611 
MA Braintree, R F. Duffy Assocs. ......•.. 617-648-3550 
MA Monson, R F. Duffy Assocs. ..... ,.... 413-267-9884 
MA Whitinsville, Power Factor & Assocs. .. 508-234-6415 
MI Ypsilanti, Meta Tach Sis. Inc. ......•.. 313-485-0553 
MN. Sl Pau~ Arkco SIs..................... 612-777-7454 
MN NewUIm, Arkco Sis. ..•..•..........•. 507-354-7568 
Me Sl louis, Thomas L Dowell & Assoc, Inc. 

..•..•.........•..•....•............... 314-649-4234 
NV Las Vegas, Trembly Assoc, Inc.. .. . ... 702-739-9770 
NJ CI\erry HiI~ L H. Walke Co. ........... 609-424-3768 
NJ Glassboro, L H. Walke' Co. .. ; ... ,: . . • . 609-863-0496 
NJ Newton, T & K Sis. ................... 201-579-7654 
NJ Upper Montclaire, T & K Sis. ........• : 201-783-3112 

624 North American offices only. Fc:>rworldwidereps &, distributors, see Vol. w~ EEM 1991 



Manufacturers and Sales Offices Directory 
NM Albuquerque, Trembly Assoc., Inc. .... 505-268-8616 
NY Srnith1own. T & K Sis. .. .. .. .. • .. .. .... 516-724-3456 
NY Canandaigua, Mamula SIs. • . . . . . . . . . .. 716-394-5560 
NY Memphis, Aero Sis. Co. ............... 315-635-1481 
NY Schnectady. MSI Tech SIs. ........... 516-346-7138 
NC Raleigh, Electro Mech. Sis. Engrg. Co. 919-790-9300 
OH Aurora, Meta Tech. Sis., Inc. .. .. .. .. .. . 216-562-8772 
OH Hillsboro, J. P. Woods & Assocs. ...... 513-393-9582 
OH Maineville, J. P. Woods & Assocs. . .. . . 513-677-8352 
PA Ex1on, Linear Sis. ..................... 215-524-8080 
PA Pittsburgh, Gonnley EIec. Co. ......... 412-795-8010 
TX Dellas, Welsler & Assoc.. Inc. ......... 214-437-2386 
TX Houston. Weisler & Assoc. Inc ........ 713-467-1847 
lIT N. Sal Lake City. Trembly Assocs. .... 801-295-4703 
VA Ashland, Glasscock & Assoc. ......... 804-796-2125 
WA Chattaroy. EIctrn. MkIg. Grp. .•........ 509-236-6307 
WA Redmond, Elctm. MkIg. Grp. .......•.. 206-882-0962 
WA Vancouver. Elctrn. MkIg. Grp. •..•..... 206-254-4572 
PR Rio Piedras. Klarnco Elctms. .......... 809-752-6225 

+ PRIMACELL-
High Fnergy Lithium Ballel), 

FAX: 617-361-1835 
BATTERY ENGINEERING, INC •• 1636 Hyde Park Ave.. 

Hyde Park, MA 02136, Tel: 617-361-7555; FSC No.: 60289; 
Empl.: 50; SIs. Mgr: R. yetman ............. ". D.l435 

Distributor 

•••• •••• BATTERY SPECIALTIES 
•••• 3530 Cadillac Avenue 

•••• Costa Mesa. GA 92626 

FAX: 714-755-0889 
BATTERY SPECIALITIES, 3530 Cedillac Ave. Costa 

Mesa, CA 92626, Tel: 714-755-0888. 1-8Q().352-3706 (Toll 
tree in CA); Empl.: 30; Sis. Mgr: Michael Meurer; Dis!. 
Mgr: Mlchll9l Meurer. .... . .. .. .. .. .. . .. . .. ..... D·1438 
......................................... 662.668. 685. 766. 777. 794 

NH Amherst, DACrcwley & Assoc. ....... 603-673-7050 
OK Tulsa, Comptech Sis. Inc. ............. 916-622-7744 
NJ Lawrenceville, DVS Co. ............... 809-696-1112 
NJ W. Caldwel~ Grimm Siegel & Assoc. .. 201-575-9300 
NY Syracuse. Pi'ronics, Inc ............... 315-455-7346 
NC Raleigh. Electro-Mech Sis. Engrg. ..... 919-790-9300 
OH Beechwood, Electronic Salesmasters Inc. 

· . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 216-831-9555 
OR Beaver1on, Pacific MkIg. Specialist, ... 503-641-9373 
TX Irving, Comtech Sis. Inc. .............. 214-751-1181 
WA Redmond, Pacific Mklg. Specialists. ... 206-682-3144 

BEAU TECH. 98 Elm Street, Portland, ME 04101. Tel: 207-
775-6139. TELEX: 95()'()27 Attn Beau. FAX: 207-775-
7710; Empl.: 6; Sis. Mg': Jean M. Wong, Credit Mgr.; Dist. 
Mgr: Barbara Pike 

BEAVER LABS. P. O. Box 202, Kingston, MA 02364. Tel: 
617-585-5666; Empl: 5 

BEC INC.lCERTIFIED CALIBRATION LABS. 945 
Horsham Rd. Horsham. PA 19044. Tel: 8()Q.523-3808, 
FAX: 215-675-0966,8Q().523-3808; Empl.: 13; Sis. Mg,: 
Herb Miller 

Bec"nJan Industrial 
AfMalc 01 ['rk~r!)'011 E::.leclr1(; Co 

FAX: 714-447-2400 
BECKMAN INDUSTRIAL CORP., Affiliate of 

Emerson Electric Co..4141 Palm Street, Fullerton. CA 
92635, Tel: 714-447-2300. TELEX: 7607569; Empl: 1900; 
SIs. Mgr: Ron· SulUvan. SIs. & Mklg. V.P. 
.................................... A·1M7.2016-2017 

Local Sales Offices & Reps 
AL Hun1sville. Elctrn. Sis., Inc. •..•........ 205-533-1735 
I\Z. Scottsdale, Thorn Luke SIs. ........... 602_941-1901 
CA Escondido. Clim Bradley SIs. .......... 619-743-0138 
CA Santa Ana, Jones & McGeoy SIs. ..... 714-547-6466 
CA Sanla Clara, Criterion Sis. . . . . . . . . . . . .. 408-986-6300 

I CO Uttleton. Simpson Assocs. ............ 303-794-8381 
------------------ CT Cheshire. Dalatrack Engrg., Inc. ....... 203-271-1311 

BAXTER-INDUSTRIAL DIVISION. 272QO N. Tourney 
Rd. Valencia, CA 91355. Tel: 805-253-7466. FAX: 805-
253-7486; Empl.: 50; Sis. Mgr: Dick Brown 

BAYLEY INSTRUMENT COMPANY. Box 357. 
Kenwood, CA 95452. Tel: 707-833-6014 

BAYSTAT. Bay Packaging & Converting Co .• Inc. 
3575 Haven Ave. Menlo Park, CA 94025.-Tel: 415-364-
3205, FAX: 415-363-8079; EmpL: 100; Sis. Mgr: James V. 
Travis 

BAYTRON. See M/A-Gom Millimeter Products Inc. 

B C SYSTEMS, INC. 200 tenninal Road, Setauket, NY 
11790. Tel: 516-751-9370, FAX: 516-751-9378; Empl.: 50; 
Sis. Mgr: G. Blazek 

BEAD RECTRONICS, Div. Bead Industries. Inc. 110 
Mountain Grove St. P.O. Box K, Dept. 100. Bridgeport, CT 
06605-0571. Tel: 203-334-4124. FAX: 203-367-9957; 
Empl.: 175; Sis. Mgr: Keith Lebo 

BEA ELECTRO-OPTICS. INC. 640 Pearson. Ste. 200. 
Des Plaines. IL 60016. Tel: 706-296-1420, FAX: 706-296-
1423; SIs. Mg,: George E. Magert; Dist. Mg': Vic Halkyn 

BEARING INSPECTION. 10041 Shoemaker Ave., Senta 
Fe Springs, CA 90670. Tel: 213-944-6251, FAX: 213-946-
9670; Empl.: 31 

BEAU PRODUCTS DIV., Vernitron Corp .. Box 10. 
Laconia, NH 03247. Tel: .603-524-5101. FAX: 603-524-
1627; FSC No.: 13150; Empl.: 165; Sis. Mg,: Wayne 
Eshelman; Dist. Mgr: Larry Murphy ...... C·1292-1294 

Local Sales Offices & Reps 
AL Humsville, Electro-Mech SIs. Engrg. . .. 205-68()'0592 
I\Z. Phoenix. SheHer-Kahn ................ 602-257-9015 
CA Anahaim, Westrep .................... 71.4-527-2822 
CA Santa-Clara, WesIrep ...............•. 408-986-8833 
CO Englewood. DeIUron .............. :... 303-741-2122 
GA Norcross, Electro-Mech SIs. Engrg. :.. 404-447-6478 
IL Usle. W-G (,.entrols .. .. .. .. .. .. .. .. .. . 312-963-5954 
MD Sykesville, DVS Co. ................... 301-781-4080 
MN Minneapolis. PSI ........ . .. . .. .. .. .. .. 612-944-8545 
MO Sl Loul!!. KKB & Co. .................. 314-847-2400 

FL Fl Lauderdale, OXI. Inc. . . . . . . . . . . . . . .. 305-976-0120 
FL Sl Pe1ersburgh, OXI. Inc. ............. 813-894-4556 
GA Norcross, Elctrn SIs.. Inc. ............. 404-446-6554 
IL Elk Grove Village; carlson Elctrn SIs. Co. 

· . . . . . . . . . . . . . . . .. . . . . . . .. . .. . . . . . . . . .. 706-956-8240 
IN Indianapolis. Precision EIec. Comp .... 317-842-3740 
IA Cedar Rapids, Carlson Eictms. ........ 319-378-1450 
KS OVerland Park, Electri-Rep, Inc. ....... 913-649-2168 
MD Columbia, Robert Elctrn. Sis. . . . . . . . . .. 301-995-1900 
MA Farmingham, Gallagher Assoc. ....... 506-626-2346 
MI Brigh1on. AP. Assoc. ..... .... .. .. . . . .. 313-229-6550 
MN Minneapolis, Comstrand, Inc. .......... 612-786-9234 
MO Sl Louis. Electri-Rep ................. 314-993-4421 
NJ Fairfield. Tech. ApplicationS & Mklg.. Inc. 

....................................... 201-575-4130 
NM Albuquerque, Rep1ronix. Ltd .......... 505-292-1718 
NY Fairpot1, LamTec Sis. Corp. ........... 716-377-1210 
NY Manlius. LamTec Sis. Corp ............ 315-682-4780 
NC Cary. Electronic SIs., Inc. ..... " .. . . ... 919-467-8486 
NC Charlotte, Electronic SIs. Inc. . . . . . . . . .. 704-543-8705 
OH Cen1erville. Omega Sis., Inc. .......... 513-434-5507 

. OH Cleveland, Omega Sis. Inc. ........... 216-751-9600 
OR Portland. Ven1ure Elctms.. Inc. ........ 503-624-0617 
PA Trevose. Omega SIs. ................. 215-947-4135 
TX Austin. Norcom.lnc ................... 512-451-2757 
TX Dallas, Norcom, Inc. .................. 214-386-4888 
TX Houslon. Norcom, Inc. ................ 713-776-0392 
lIT Midvale, Simpson Assoc. ............. 801-566-3691 
WA Bellevue, Ven1ure Elctrns.. Inc. ..•...•. 206-454-4594 
WI Milwaukee, Carlson Elctrn. Sis. Co. .... 414-476-2790 
Can Bramp1om, Ont. Design1ronics ........ 416-793-5155 
Can Poima Claire, Que .• Design1ronics . . . .. 514-695-3124 
Can Richmond, B.C. Blakewood Elctrn Sys., Inc. 

• . . .. . . .. . . .. .. .. . . .. .. • . . . . . .. .. . . .. .. 604-273-9910 

BECKMAN ·INDUSTRIAL CORP, An Affiliate of 
Emerson Elec. Co .• 3883 Ruffin Road, San Diego. CA 
92123-1898, Tel: 619-495-3200. TELEX: 249031. FAX: 
619-266-0172 

BECKMAN INSTRS .• HELIPOT DIV. See Beckman 
Inslrs .• Electro-Prods. Grp. . 

BEEDE ELECTRICAL INSTRUMENT CO, INC. S. 
Main Sl, Penacook, NH 03303, Tel: 603-753-8362. FAx: 
803-753-6201; FSC No.: 06555; Empl: 620; SIs. Mg': Dan 
Russeil; Dist. Mgr: Brende Beaudet 

BEl MO 

BEHLMAN 
FAX: 805-642-0790 

BEHLMAN ELECTRONICS, INC. 2021 Sperry Ave.,No. 
18. Ventura, CA 93003, Tel: 805-642-0660; FSC No.: 
53636; SIs. Mgr: Jerry Zechmeister ..... 1)02188-2175 

Local Sales Offices & Reps 
CA Carson. Tritek SoJutions.Inc. ........... 213-515-1590, 

. FAX:213-515-7oo7 
CA San Carlos, WDI ... 415-591-6535.FAX:415-591-9180 
FL Melbourne. Reynolds & Assocs. ....... 407-259-7000. 

FAX:407-242-8031 
IL Whaeling, Ed Joyner & Co. ............ 312-520-1200. 

FAX:312-52(H927 
IN Fishers, R&D .............. :.. .. .. ... 317-649-2026 
KS Lenexa, Midtec Assocs. ................ 913-541-0505, 

FAX:913-541-1729 
MN Eden Prairie, Professional MkIg. Svcs. Inc. 

................. '" 612-934-5939,FAX:612-934-9433 
NH Nashua, Imersell . .. 803-88().65Q(),FAX:603-595-0050 
NY Fayel1sville, Martin P. Andrews ...•..... 315-637-5291. 

FAX:315-637-9734 
NY Greal Neck, Industron Assocs. ....•...• 516-487-2620, 

FAX:516-482-6698 
OH Cleveland, Technical SIs.Assocs. ...... 216-481-Q826. 

FAX:216-461-5811 
PA Doylestown, Tech.lnstr. Sis. ........... 215-345-4110. 

FAX:215-345-4138 
TX Dallas, The Thorsen Co. S.W ........... 214-233-5744, 

FAX:214-702-<J993 
WA Seattle •. Datacom Assocs. .............. 206-285-2525. 

FAX:206-285-0772 

FAX: 619-931-1212 
BEl MOTION SYSTEMS COMPANY, Corporate 

Off •• 2111 Palomar Airport Ad.. Ste. 250. carlsbad, CA 
92009, Tel: 619-931-1500. TWX: 91()'380-5402; Empl.: 20 
. . .. . . .• .. . . . .•.. . . . .. .. .. . . . .•.. .•••.•. •.. a·1879-1881 

Local Sales Offices & Reps 
CA Garden Grove. BEl Motion Sys. eo. ... 714-534-5830 
CA San Ralae~ BEl Motion Sys. Co. ...... 415-492-2840 
CO Wes1minster. BEl Motion Sys. Co ...... 303-426-1566 
FL Clearwaler. BEl Motion Sys. Co. ...... 813-791-8043 
IL Rockford, BEl Motion Sys. Co. ........ 815-968-9528 
MA Needham Hgts.. BEl Motion Sys. Co. .. 617-455-1414 
MA Norwel~ BEl Motion Sys. Co. ..•....... 617-878-9820 
MI Plymouth, BEl Motion Sys. Co. ........ 313-451-0359 
NJ Parsippany. BEl Motion Sys. Co. ...... 201-984-5600 
OH CinciMati, BEl Motion Sys. Co. ....... 513-232-4545 
OR Beaverton. Thorson Co. NW .•........ 503-644-5900 
PA Lancaster. BEl Motion Sys. Co. ....... 717-299-8243 
TX Cleburne, BEl Motion Sys. Co. ........ 817-556-2211 
WA Bellevue, Thorson Co. Northwest ..... 206-455-9180 
Can Willowdale, Wilier Engrg., Ltd .......•. 416-499-4421 

Bel MOTION SYSTEMS COMPANY, Computer 
Products Div •• 1755 B La Costa Meadows Dr. San 
Marcos. CA 92069. Tel: 619-471-2600. TWX: 911l-333-
4534. FAX: 619-471-2675; Sis. Mgt: Hank Robinson 
•...............•.........•..........••.......•.. 801879 

Refer 10 BEl Motion Sys. eo.. Corporate 011. Carlsbad, CA 
lor sales off. info. 

BEl MOTION SYSTEMS COMPANY, Digital 
Products Diy •• P.O. Box 3838, Little Rock, AR 72203, 
Tel: 501-851-4000. TWX: 91()'722-7384. FAX: 501-851-
5476; SIs. Mgt: Mike Jumper .................. 801879 

Refer 10 BEl Motion Sys. eo.. Corpora1e 011. Carlsbad, CA 
lor sales office inlormalion 

BEl MOTION SYSTEMS COMPANY, Industrial 
Encoder DiY •• 7230 Hollister Ave., GOleta, CA 93117. 
Tel: 805-968-0782, TELEX: 888069. FAX: 805-966-3154; 
SIs. Mgt: Glenn Avolio ............. ,........... 801.79 

Refer 10 BEl Motion Sys. eo.. Corporale 011. Carlsbad, CA 
lor sales office inlonnation. 

BEl MOTION SYSTEMS COMPANY, ltek Encoder 
DiY •• 178 A Street, Needham Hgts.. MA 02194. Tel: 617-
455-1414, FAX: 617-455-6514; SIs. Mgt: Marvin Kansky 
....... .. ...... . ... .... .. .. .... .. ...... .... a·1879-1881 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 625 



BEIMO 
ReIer 1G BEl Motion ~ eo.. Corporate 011., Carlsbad. 
CA fof sales oIIIce info. 

BEl MOTION SYSTEMS COMPANY, Kimco 
~ DIY;, 150 VaIIecIIo8 de Oro, San Marcos, CA 
92089, Tel; 819-74+5671 , 1WX: 910-322-1168, FAX: 619-
744-8615; SIB. MgT" Mike Lopez ............... 801879 

ReIer 1G BEl Motion ~ co.. Corporate 011. Carlsbad. 
CA for saIee oIIIce Info. 

Bel MOTION SYSTEMS COMPANY, Chatsworth 
Encoder DiY. 9223 DeerIng Avenue, ChaI8wor1h, CA 
91311, Tel: 818-30\1-11181, FAX: 81~; SIB.MgT" 
Ken RendIer • ...... ................. ............ 801879 

ReIer to BEl MotIon Sys. eo.. Corporate OII.,CarIsbad, CA 
for sales oIIIce InforrnaIion. . 

BElDEN WIRE AND CABLE COOPER INOS.. See 
Cooper Industries/Belden 

bel BEL FUSE INC. 

FAX: 201-432-9542 
BEL FUSE. 198 Van vorst St, Jersey CIty, NJ 07302, Tel: 

201-<<32-0463;~: 225; SIs. MgT" A. SutIa; DiBl. MgT" 
DemIs Ackerman ••.•. Aol492, 1499-1528, 2178-2181; 

aol348, 1362-1355: 001829-1830 

Local Sales OIIices & Reps 
CA irvine, Groh Assoc. ................... 714-837-9871 
FL MaiItand, D.J. Ellis & Assoc,Inc. ....... 407-645-1101 

Fuses 
AL Huntsville, Beacon Elect .............. 205-881-5031 
CA Irvine, Groll Assoce. .................. 71+837-9871 
CA Redwood City, James S. Heeton Co... 415-367-9000 
FL MaiItand, Beacon Elect ............... 305-647-3498 
FL Boca Reton, Beacon E1ec. ............ 305-997-5740 
IL Chicago, L 10 . .. .. .. .. . .. .. .. . .. .. .... 70&-773-2900 
FL Clearwater, Beacon Elect ............. 813-789-2378 
FL Melbourne, Beacon EIecit. ............. 305-72+8010 
GA A1Iant8. Beecon Elect ................ 404-258-9640 
ID Boise, N.R. Schultz Co. ............... 209-3n-9888 
MN St Pau~ Northport Engrg. ............. 612-457-8000 
IN Indianapolis, InsuL Reps., Inc. ......... 317-251-1994 
KS Leewood, Dy-Tronix .................. 913-339-8333 
MD Randallstown, Beacon North, Inc. ..... 703-479-2480 
NH Amherst, David A. Cowley Assoc. ..... 503-673-7050 
NY Rochester, Tri-Tech EIec. ............. 719-~ 
NJ New Brunswick, WInch Sis. Assoce.... 201-613-1515 
NO ReIeigh, Beecon Elect ... ... . ......... 919-787-0330 
OH Cleveland, Arthur Baler Co. ........... 216-461-6161 
OR Beaverton, N.R. Schultz Co. . . . . . .. . .. . 503-643-1644 
PA Hatboro, AQS ........................ 215-67+3562 
TN Knoxville, Insul-Reps., Inc. ............ 615-691-7566 
VA Sterlng. Beecon North, Inc. ........... 703-479-2480 
WA BellevUe, N.R Schultz Co. ............ 206-454-0300 
PR Hsto Rev, Max Anderson eo.. Inc. . . . . . 809-751-2026 
Can Scarboro, Ont, Cantronics, Ltd. ....... 416:-297-6868 

Daley lines 
AL Hunstville, Beecon Elect .. .. .. .. . .. • .. 205-881-5031 
AZ ScotI8daIe, SMS & Assoc. ............ 602-999-0831 
CA Irvine, Groll Assoc.................... 71+837-9671 
CO Boulder, Front Range Mktg. •••. • . . •• • • 303-443-4780 
FL Longwood, D-Assocs., Inc. .••....••.•• 407-630-6976 
CA Redwood CIty, James S. Heaton Co. .. 415-367-9000 
ID BoIse, N.R Schultz Co. ............... 209-3n-9888 
II. Chicago, LTD ......................... 70&-773-2900 
GA Atlanta, Beacon Elect ................ 404-259-9640 
KS Leewood, Dy-Tronix .................. 913-339-8333 
MD Randallstown, Beacon North, Inc. ..... 703-479-2480 
MN S. St Pau~ Northport Engrg. .......... 612-457-8000 
IN Indianapolis, InsuL Reps., Inc. ......... 317-251-1994 
NH Amherst, David A. Cowley Assocs. .... 503-673-7050 
NJ E. BrunswIck, WInch Sis. Assoc. ...... 201-613-1515 
Me St Louis, Dy-Tronix ................ ... 314-291-47n 
OH Cleveland, Arthur Baier Co. ........... 216-461-6161 
NY E. Roc~, Tr1-Tech E1ec. .......... 71~ 
OR Beeverton, N.R. Schu!lZ .. .. .. .. .. .. . .. 503-643-1644 
PA Halsbaro, AQS ....................... 215-674-3582 
NO Raleigh. Beacon Elect ................ 91s:.787-0330 
TX AustIn, OeIer & Menetaides ........... 512-453-0275 
TX 0aDas. Dalar & Menetaides ........... 21+361-9676 
UT Midvale, Front Range MkIg. .••. . •• • . • • 801-569-2500 
VA Sterling, Beacon North, Inc. ........... 703-478-2480 
WA B81~ N.R. Schultz Co. ............ 206-454-0300 
TN Knoxville, InsuL Reps. ..... , ........... 615-691-7566 
PR Hsto Rev, M. Anderson eo.. Inc. ....... 809-751-2020 
Can ScaIboro, Ont, Cantrontcs, Ltd. ....... 416-297-6868 

Manufacturers and Sales Offices [)Irectory 
Local DiIII1IbuInIs 

FL BoCa Reton, 0 & R ................... 407-977-6751 
PA Bristol, Aim EIcIrnS. .................. .215-785-3500 
Can ScarIlorough, Ont, CaIaten EIcIrnS. ... 416-411Scn05 
AL Huntsville, all ........................ 205-883-7501 
CA Anaheim, Deco ................. i..... 714-630-8252 
~ CIty oIlrDJsby, ItaI EIcIrnS. ........... 619-9611-8515 
CA EI Segundo. Foree EIcIrnS. .. ... .. ..... 213-n:~·1324 
CA ~KlIaElclrnS. ............. : .. 415-667"2900 
CA San DIego, SIgma EIctms. ... ......... 619-565-2000 
CA San Jose, Foree EIcIrnS. .............. 409-943-1324 
CA Santa Clara, PymmId ................. 40&-727-9810 
FL Ft lauderdale, ax ................... 305-971-4950 

BELL INO$., J. W. Millar Div.306E.AlancftBlvd.P.o. 
Box 2859, Gardena, CA 90247-1059, Tel: 213-515-1720, 
FAX: 213-51!H962;FSC No.: 78493; Empl: 30 
........................................... Ao·1114-11. 

Local Sales Offices & Reps 
AZ Mese, FettyfSchoenclive, Inc. ...... .. 
CA ~ Shur SIs. ................. .. 
NO RaleIgh, Co Tech SIs. Co. ............ .. 
CO ~,WeaI, Inc. ................... . 
FL CIearwatar, tliP Assocs., Inc. ........ . 
FL ~ Bell, HHP Assocs., Inc. ••..• 
FL WInter PIIItI, HHP Assocs., Inc. ........ 
II. EI< Grove VL, Levy, Grams & I.asser8 

602-644-6289 
409-37+55n 
919-782-6100 
303-4n-6180 
813-797-4447 
305-971-5750 
407-740--0320 

GA Norcrosss, ax ....................... 404-441-3320 .. .. . .. . .. . .. .. .. .. . .. .. .. .. . .......... 70&-272-8500 
MD CoIumbla,DKEIcIrnS. ................ 301-965-1950 IN carme~CunantEJctmMklg.,Inc., ..... 317-64+1770 
MO St Charles, Fmnigan EIctms. .......... 31+946-6201 MD Sykesville, DJC EIcIm. SIs., Inc. ....... 301-795-7020 
MA Marlboro, Hardware SpecIalty ......... 617-481-6622 MA BurlIngton, ConII-Younger Assocs., Inc. 
MN New Brighton, Chris EIctms. .......... 612-631-2647 Me 
NH Hudson, BeD Inds. ........... ....... .. . 603-662-1133 MI Woodbine, DJC EJctm SIs. ........... . 

617-273-1582 
301-795-7020 
313-n9-8383 
612-944-5850 
601-264-4755 
201-569-7800 
315-673-1009 
719-244-1100 

NY 8oherrIa, Key Comps. ................ 519-567-7500 MN 
NO Raleigh, ax .......................... 919-787-7311 MS 

E. DeIroII, Jack M. Thorpe Co. ....... . 
Eden PrairIe, Electro Mark, Inc. ....... . 

OR Beeverton, Comp. Resources. .... .. .. 503-641-8488 NJ 
PA eor-au Hgts., RaIiance MerohandIsing NY 

HaIIIesburg, MIgs. SIs. & MkIg. SVca. •. 
Englewood, Epstein & Siebel Assoc. •• 
Marcellus, J.G. Welch Sales .......... 
Rochester, J.G. Welch Sales •.•.••.••. 
St Maly's, Thomas Shelby & eo.. Inc. 

................... : .. .. • .. .. .... ... ... 215-838-8200 NY 
PA Harrisburg, Ct.mbetIand EIctms. ...... 717-232-9715 OH 
TX Dallas, Fuses Inc...................... 214-341-6407 
VA Faits Chun:h, ax..................... 703-241-6227 
WA KenL PyramId ........................ 209-672-5800 

BELL, FLOYD, INC., 697 Higgs Ave, Columbus. OH 
43212, Tel: 614-294-4000, FAX: 614-291-0823; FSC No.: 
56493; SIs. MgT" Tom ShakI ............. 001028-1029 

Local Sales Offices & Reps 
IL Mt. Prospect, Robert Adams Sis. Co... 312-297-6733 
MD CoIumbIe, Tyler GrIIIIn Co. ............ 301-965-1215 
PA Paoli, Tyler Griffin Co. ................ 215-647-1550 

BELL, F. W., INC., 6120 Hariging Moss Ad, Orlando, FL 
32807, Tel: 407-679-8900, 1WX: 610-653-3115, FAX: 407-
an-5765; FSC No.: 18479; SIs. MgT" Stephen L DakeI; 
Dist. MgT" Stephen L DakeI .......... a.l882: 001130, 

1226-1228 

. LOCBI Sales 0Ifices & Reps 
AL AdamsvIlle, Southrep ................. 205-674-3056 
AZ Tempe, Trembly Assoc. .. .... .. . .. .. .. 802-967-2058 
CA ArcadIa, Jim RobIns Assocs. .......... 819-57+0049 
CA Milpitas, Maxim EJctm. Sis. .••.•.••. • •• 408-946-6001 
CO Wheat Ridge, Trembly Assoc. ..... ; ... 303-421-6900 
FL WIIIIer Springs, Ughthouse MkIg. •••.• 407-366-0073 
IL Palatine, GoIbeck Mitota IvI.wc. • . • • . . • 70&-705-0602 
KS l.awxa, DytacfSoulh, Inc. ............ 9t3-888-0215 
KS Wichita, DytacfSoulh, Inc. ............ 319-263-7090 
ME Bethel, Shain IvI.wc. .................. 207-836-3200 
MD ~ Technicallnstr. Sis. ...... 301-239--4452 
MA Bellmont, Shain Assocs. .............. 617-489-3598 
MA Hingham, Shain Assoc. ............... 617-740-2334 
MO Maryland HgIs. DytecfSouth Inc. ..... 314-739-0665 
NE Omaha, DytacfSoulh, Inc........ ..... 4O~1222 
NV Las Vegas, Trembly Assoc. ........... 702-739-9nO 
NH Nashue, Shain Assoc. ................ 603-881-4881 
NJ RIdgewood, Ballou, Inc. ............... 201-444-6990 
NM AIbuqueRJJe, Trembly Assoc. ......... 505-269-8816 
NO Raleigh, Eastern EIctms. .............. 919-879-7591 
PA Lansdale, Technicalinstr. SIs.......... 215-361-7850 
PA Pi1Isburgh, Technical Instr. SIs. ........ 412-767-5110 
TX C8rr0Uton, Seaton CoIp. .............. 214-980-9880 
UT Salt Lake CIty, Trembly Assoc. ••. • • • •• 801-295-4703 
WA BellevUe, Scientific Dvcs.-NW ......... 209-747-5169 
WI Madison, Golbeck Milota IvI.wc. ...... 509-222-7037 

Local DistributDts 
AZ Phoenix, Jensen Tools & AlloYs ...... 602-968-6241 
AL Birmingham, Argo & Co. .............. 205-787-1100 
I) Boise, Radar E1ec. Co. Inc. ............ 208-336-2227 
CA Milpitas, Maxim EIcIm. SIs. . . . . . . . .. . . . 40&-946-8001 
MA N. Andover, ConIacI East ....•........ 508-6112-2000 
CA Pomona, Inspection Technlgs. ........ 714-629-2600 
CA San Marcoe, MIIcheIIInstrs. ........... 619-74+2690 
OR Portland, Radar E1ec. Co. ............. 503-232-3404 
GA Atlanta, P & R InsIrs. .... . .. .. .. . .. .... . 404-391-9117 
IN Muncie, Wesco ....................... 317-28+8335 
II. Mattoon, Electronic Lab & SIs. ........ 217-235-0546 
IL Palallne, GoIbeck Milota Assocs. . . . . • . 70&-705-0602 
MD Baltimore, Davis InsIrmn. .. ,.......... 301-359-3900 
MA Hingham, Shain Assoce............... 617-740-2334 
MI Livonia, EIecIro Sis. Assoc. ........... 313-421-7500 
NY Rochester, Transcat ....... : .......... 800-629-1470 
NY Whitehouse, Power EIecIro SujlpIy.... 719-787-1447 
OH Chesterland, EIecIro Sis. Assoc. ...... 219-729-0190 
OH Dayton, EIecIro SIs. Assoc. ........... 513-429-5551 
TX Dallas. Seaton EIcIrnS. ................ 214-980-9860 
PA Reading. Barbey EIctms. .............. 215-379-7451 
SC· Charleston, cameron Barkley Co. ..... 803-745-2837 
TN Chattanooga, edwin Bohr EIcIrnS. ..... 615-6n-6207 
PA Pi1Isburgh, EIecIro SIs.IvI.wc. ........ 412-322-9000 
WA Seattle, Radar EIec. Co. ........... .. . . 209-282-2511 

OR Pottland, caruso Assoc. Inc. ........ .. 
TX Ft WOIIh, Chat Walls & Co. .......... . 
WA BellevUe, caruso Assoc. Inc. ........ .. 
EXP N.Y. Yonkers, Robum AgencIes, Inc. .. 
can Calgary, Alberta, Cans Rep Group •••• 
can Montreal, Qje., Cana-Rep. Grp., Inc. ..• 
Can Surrey, B.C., Cans Rep Group ........ 
Can Willowdala, Cana Rep Group ..•.••.•• 

4111-394-3377 
503-246-5439 
817-284-0281 
209-455-8811 
914-969-1016 
403-243-5148 
514-276-44n 
60+589-6593 
419-250-6883 

BELLOFRAM CORPORATION, State Route 2, Box 305, 
Newell, WV 28050, Tel; 30+367-1200, 800-727-5648, 
FAX: 3O+367-1212;~: 300; SIs. Mgt" DavId Lewis; 
DiBl. Mgt" David lewis 

BELTING INDUSTRIES CO, INC., 20 Boright Ave, 
Kenilworth, NJ 07033, Tel; 201-272-6591, TB.EX: 228854, 
FAX: 201-272-3625; EmpL: 125; SIs. Mgt" Gene Hobaon 

BELMONT INSTRUMENT CORP. PineIust pi(" 8 
Cook St, BIllerica, MA 01621, Tel: 508-883-0212, FAX: 
509-883-0214 ••..•.••.•.•••.••••••.. .••• ..• •••• 002179 

BEMCO, 2255 Union Place, SImi Valley, CA 93065, Tel: 80s-
583-4970, FAX: 805-583-5033; EmpI.: 43; SIs. MgT" Glenn 
Elliott 

BENCHMARO MICROELECTRONICS, INC. 2611 
WesIgroVe 101, CarroIHon, TX 75006, Tel: 21+407-0011, 
FAX: 21+407-9845;~: 35; SIs. MgT" John Landau 

BENDIX CONNECTOR OPERATIONS, See 
Ampheno~ Bendix ·Connector Cps. 

BENDIX CORP, MOTOR COMPS. DIV, See Facet 
Entprs. 

BENDIX ELECTRIC POWER DIVISION, Allied Signal 
Aerospace, 118 Hwy. 35, Eatontown, NJ 07724, Tel: 201-
542-2000, TB.EX: 132-444, FAX: 201-389-n56; FSC No.: 
83298;MuJtipIe;~: 1,000: SIs. MgT" R. Freeman 

BENJAMIN INTERNATIONAL, INC. 16 Newtown Plaza, 
Plainview, NY 11803, Tel: 519-753-0700, FAX: 519-753-
0839 

BENTLY NEVADA CORP. P.o. Box 157, Minden, NV 
89423, Tel; 800-227-5514, 702-782-3611, TELEX: 354437, 
FAX: 702-782-9253; FSC ~ 1561105 

BERG, W. M., INC., 499 Ocean Ave, East Rockaway, NY 
11518, Tel: 519-599-5010, TB.EX: 9103508178, FAX: 
516-599-3274; EmpL: 150; SIs. MgT" MarIe Raitz 

BEaaQUI5T 
It'lU'II/'l'I'fimllllll((' COlfll/S 

FAX: 612-83S-4156 
BERGQUIST, 5300 Edina Ind'L, Mi1neapoIs, MN 55435, 

Tel: 800--347-4572; FSC No.: 55265; ErI1ll: 170; SIs. MgT" 
Bob Savage; DiBl. Mgt" nu-Dung8y 
............... aol800-1801: C>117O-1173, 1714-17111 

Local Sales Offices & Rep8 
CA Foster CIty, BeIgquIst................. 415-572-9439 
CA s.u ARe, BeIgquIst Co. ............. 714-542-3383 

626 . North· American offices only •. For worldwide reps & distributors, see Vol. ,W. EEM 1991 



Manufacturers and Sales Offices Directory 
FL Clelllwater, Tech-fIep ................ 813-53CH618 
MI Minneapolis, Bergquist . • . . • • . • . • •• . • •• 612-835-2322 
MA Brookline, Harman Aasocs. ........... 617-:!32-8687 
NY L~brook, P. Saltier Aasocs. .......... 516-583-7880 
NY No. Syracuse, Leonard D. Allen •..•.•. 31~7470 
OH Cleveland, Staff Co.................... 216-331-5100 
OR TigaId, EIcIm. Comp. Sis. ••.••.•..•..• 503-245-2342 
TX Lewisville, Bergquist .................. 214-317-1502 
WA Meroer Island, EIcIm. Comp. SIs. ..•... 206-232-8301 

LocBI DIsIribulDrs 
AL Huntsville, Component Oist, Inc. .••... 205-883-7501 
CA Fountain Valley, Components Center 

CA Hawthorne, Electrosonlc .........••••. 
CA MIn. V_, Energy Sis. .•.....•.....••. 
CA San Diego, Southland Fasteners ..... . 
CO Aurora, JET EIctms. ................. . 
FL Fl Lauderdale, Cemponents DIst Inc. 

GA Norcross, Components Dial Inc. .....• 
IL Chicai/O. NEP EIctms. ............... . 
MA Brookline, Hannan Sis. .....••..•...... 
NO Raleigh, Components Dial Inc. .•...... 
TX Dallas, Components Dial Inc. ........ . 
WA Redwood, Murphy EIctms. ........... . 

213-562-Cl667 
213-87~7 

415-861HlBOO 
619-576-6630 
303-364-1000 

305-973-6815 
404-441-3320 
312-625-8400 
617-232-8687 
919-834-8465 
214-684-0373 
205-881-1234 

BERKELEY NUCLEONICS CORP., 1121 RagattaSq, 
Richmond, CA 84804, Tel: 510-234-1100, TELEX: 677-
1167, FAX: 51 0-236-3105; Empl: 30; SIs. Mgt" E. J. Buchs 
................................................. 0·1229 

For invnedlate assistance pleaSe contact: Tel&88les 
DeparImenI (510-234-1100) All sis. engrg. BVes. in US & 
Canada are provided by our factory-<;Iirect sis. & 
applicelions stall. 

BERKELEY PROCESS CONTROL, INC, 5327-K 
Jacuzzi St, Richmond, CA 84804, Tel: 415-526-3333, FAX: 
415-525-1884; EmpL: 33; Sis. Mgr: Ken Shane; Dist. Mgt: 
Ken Shane 

BERKSHIRE TRANSFORMER CORP, Route 341, P.O. 
Box 129, Kent, CT 06757, Tel: 203-827-3541, FAX: 203-
927-4583; FSC No.: 88670; EmpL: 105; SIs. Mgt: Janis R. 
Donovan 

BERK-TEK INC, 132 While Osk Road, New Holland, PA 
17557-9722, Tel: 717-354-6200, FAX: 717-354-7944; FSC 
No.: 19448; Empl: 350; SIs. Mgt: Brad Hubinek, Jerry 
Petty, NaIl. SIs. Mgrs.; DIsI. Mgr: Allan Schoonover, Mktg. 
Mgr. 

BERMAR CORP, P.O. Box 12844, Research Triangle Pari<, 
NO 27709, Tel: 819-4119-4316; SIs. Mgr: M. Ccnland 

IiPli 
FAX: 516-935-1766 

BERTAN ASSOCS., 121 New South Ad., Hicksville, NY 
11801, Tel: 516-433-3110, TWX: 510-221-2144; FSC No.: 
6130; EmpI.: 140; SIs. Mgr_' Jim Donley ... 001831-1136 

Local Sales Offices & Reps 
AL Huntsville, CUrrie, Peak, Frazier ....... 205-536-1506 
/IZ. Phoenix, Thor Engrg. ................. 602-437-1483 
CA encino, King-WayAssoc. ............. 818-788-4124 
CA Los Altos, Cain-While & Ce. .......... 415-846-6533 
CO Boulder, H. Bass Assocs. •.......•.•.. 303-530-7509 
CT Farmington, Ray Perron & Co., Inc. . . •• 203-673-4625 
GA Norcross, Currie, Peak, Frazier . . . • . . • • 404-44!H662 
IL Arlington Hgts., Coombs Assocs. .. .. • • 312-439-9810 
KS Lenexa, Midtec Assoc. ................ 913-541-0505 
Me Randallstown, Beacon North.......... 703-591-1300 
MA Needham, Ray Perron & Co., Inc. ..... 617-449-6182 
MI Detroit, Geotronlx, Inc. ................ 313-559-2440 
MN Mlnneepols, Electronic Inslrs.......... 612-374-5628 
MO Sl Louis, Mldtec Assoc. ............... 314-275-8866 
NM Albuquerque, Thorson/Desert States Co. 

• . . . . • •• . . . . . • • . . . • . . . . • .. . • . . . . • . • • . .. 505-293-8555 
NY Elmont, Crane & Egert Cerp. .......... 518-872-0800 
NY HlcksviUe, Bertan Asaocs., Inc. ••.••... 516-433-3110 
NY Liverpool, Northern Tech. Sis. Co. ..... 315-451-1091 
OH Cleveland, GeoIroriix ................. 218-658-6100 
PA Audubon, Holmes Assocs. ............ 215-668-0836 
TX Dalles, A~ Motion CcnIroI .•.. 214-340-4182 
UT Bountiful, H. Bass Assoc. ............. 801-295-7100 
VA Fairfax, Beacon North ................ 703-591-1300 
WA Bellevue, Cain-While & Co. Inc. . . . . . .. 206-462-2118 
WI Milwaukee, Coombs Assocs. .......... 414-351-6123 
Can Downsvlew, On!., Aayonics Sci, Inc. •. 416-736-1600 

BERTSCH U.S. 

FAX: 619-727-4436 
BERTSCH u.s.. 2142F Industrial CL Vista, CA 92083, Tel: 

619-727-7420; FSC No.: 619-727-4436; EmpL: 25; SIs. 
Mgr: B. Linko ............................ 801248-1247 

BEST POWER TECHNOLOGY, INC., P.O. Box 280, 
Necedah, WI 54646, Tel: 606-565-7200, BOo-356-5794, 
TELEX: 701934, FAX: 609-565-2221; EmpL: 6006; SIs. 
Mgr: Donald Soe ........ '" ................... 002177 

Lccal Sales Offices & Reps 
WI Necedah, Beet Power Technlg. Inc. .•. 800-356-5784 

BEST TECHNOLOGY INC., 400 Boren Ave. North, 
Seattle, WA 98109, Tel: 208-382-1300, FAX: 206-"382-
0186; Empl.: 8 . . .. . . . ..•..... .. ... ..•.. .. . .. .... 801633 

Local Sales Offices & Reps 
CA Mountain V_, Straube Assocs. ...... 415-869-6060 
CO Weatrninsler, Straube Assocs. .....•.. 303-426-0890 

BESWlCK:COOPER UK LTD, Alert Works, Frome, 
United Kingdom BAll lPP, Tel: (0373) 64311, TELEX: 
448196 G, FAX: (0373) 73175 

BETA AUTOMATION, INC., 3541 Old Ccnejo Ad., 
Newbury Pari<, CA 91320, Tel: 805-489-5785, FAX: 805-
499-8071; EmpL: 8; SIs. Mgt: Jarnee Valentino 

BETA REVIEW, INC. PO Box 38, Millwood, VA 22646, Tel: 
703-837-1436, FAX: 703-837-3063; EmpL: 2; SIs. Mgr: 
Norman M. Fine 

FAX: 508-842-0748 
BETATHERM CORP. 910 Tumpike Ad. (Ate. 9), 

Shrewsbury, MA 01545, Tel: 508-842-0516; Empl.: 80 
... . ••.•. .•.. . . . . . .... . . . .. . .. ..•.. ... . . . .. 801834-1837 

BEY ELECTRIC. INC., Z82 Main St, Box 546, Uocoin 
Pari<, NJ 07035, Tel: 201-694-5000, FAX: 201-694-7975; 
SIs. Mgr: Fred DeMauro, Gao. Mgr. .. . . . . . . . • . .. A·2162 

BG ELECTRONICS, EPC Corp., 518 South 5th 
Avenue, Ml Vernon, NY 10550-4430, Tel: 914-664-5591, 
FAX: 914-664-4729; FSC No.: 33791; EmpL: 6; SIs. Mgr: 
Don Edwards .................................. 001081 

B-G INSTRUMENTS. INC. P.O. Box 1667, Vashon, WA 
98070, Tel: 208-567-5000, FAX: 206-567-5010; Sis. Mgt: 
John Baum .... " .• .. . . . . • . .•.. ... ... . . ..•. . .•.• 001081 

Lccal Sales Offices & Reps 
WA Spokane, B-G Instrs., Inc. •..••..•..••. 509-238-4757 

a G. LABORATORIES, INC, 75 Travis Ave., Blnghainton, 
NY 13904, Tel: 607-722-2376, FAX: 807-722-4204; FSC 
No.: 26522; EmpL: 150 

X BH Electronics 

FAX: 612-894-9380 
BH ELECTRONICS. INC., 12219 Wood Lk. Dr. 

Bumsville, MN 55337, Tel: 612-894-9590; FSC No.: 08450; 
EmpI.: 300; SIs. Mgr: Fred LaMarche 
.............................. A.1170-1171,2184-2185 

Local Sales Offices & Reps 
/IZ. Fountain Hills, Halber Assocs. .....•.. 802-837-2484 
CA San Mateo, HaIbar North, Inc. ......... 415-349-4700 
CA Van Nuys, Halbar Assocs. ............ 616-905-3841 
CO Denver, Electro Ccmp. Sys. ........... 303-762-9576 
NJ Montville, PAF Assocs. ............... 201-335-0880 
MA Norwood,'Torn Maguire Assocs. ...... 617-551-0500 
MI Detroit, I. E. Hampton & Assocs. . . . . . . • 313-344-9880 

BIRDE 
MI Sl Joseph, I. E. H~ & Assocs. ••• 816-983-01182 
MN Osseo, GaIIney Sis. Co. . . . . . . . . . . . . .. . 612-425-5484 
NO AaJeigh, T1ngen Tech. Sis. ............ 919-870-6870 
OH Worthington, R J Mktg. ............... 614-988-7838 
NY Smithtown, PAF Aasocs. .............. 516-380-0940 
PA West Chester, TCA Assocs. •.••. .• •. •• 215-892-6853 
TX Dallas, Precision Sis. ................. 214-701-9031 
WA Redmond, Halbar PNW, Inc. .......... 208-882-0990 
WI Theinsvllle, TFLAssoc. ............... 414-242-8800 
Can Toronto, Strategic EIctms. ............ 416-602-0855 

BlBCO. INC., 258 Territorial, Benton HaIbor, MI49022, Tel: 
616-925-8445, BOo-851-5701, FAX: 618-925-3081; EmpL: 
160; SIs. Mgr: carol MoMellen 

BlCC-VERO ELECTRONIcs, INC, 1000 Sherman Ave, 
Hamden, CT 06514, Tel: 203-286-8001, TWX: 510-227-
8890, FAX: 203-297-0062; EmpL: 60; SIs. Mgt: John 
Bruno 

Local Sales Offices & Reps 
AL Huntsville, ACM, Inc. .................. 205-881-5483 
CA Sunnyvale, Logan Sis. ................ 408-732-8020 
CA Walnut, Cook Entprs., Inc. ............. 714-594-0091 
CO Littleton, Simpson Assocs. ............ 303-794-8381 
FL Coral SprIngs, CBC Elclms. ........... 305-755-1111 
GA oululli, A C M, Inc. •••.••• . • • .. • .. . .. • • 404-447-5488 
IL Hollman Estates, Panatek Tech. SIs. .• 706-518-Cl667 
IN Indianapolis, Mohrfield Mktg. ••••.•.•.• 317-546-8989 
KS Overland ParI<, MaJIdine Technologies 

MD 
MA 
MI 
MN 
NY 
NM 
NY 
NO 
OH 
OH 
OR 
PA 
PA 
TX 
TX 
WI 

913-681-11880 
Lutherville, J. A. DougherIy Sis. •.•..•• 301-321-7890 
Plainville, EnIprs. Tech. ............... 617-695-4700 
Brighton, EIctm Sources, Inc. ......... 313-227-3598 
Chanhassen, Jen-Ray Sys. ...•..•.... 612-934-8807 
Centerport, Big Apple Reps............ 518-281'3012 
Albuquerque, BSE, Inc. ...•...•.•..... ·505-283-2562 
Rochester, Apex Assocs. ............. 718-254-6050 
Greensboro, Magero Assocs. ..•••.•.• 919-294-4783 
Cleveland, KT/Depco ................. 216-442-6200 
Columbus, KT/Depco ................ 614-282-9159 
Beaverton, Luscombe .••••••.••.•.••• 503-638-6864 
Holicong, John Bell Aasocs. ...•...... 215-794-7075 
Pittsburgh, KT/Depco ................ 412-387-1011 
Houston, Microklg .....•.......•....•. 713-956-0837 
Richardson, Microlog ................. 214-844-2945 
Madison, Panatek Tech. SIs. ••.••.•.•• 808-831-3103 

BICRON ELECTRONIcs, 50 Barlow Streat, Canaan, CT 
08018, Tel: 203-824-5125, FAX: 203-824-1137; FSC No.: 
10617; E~: 120; SIs. Mgt: Frank PIerzga 
•..•••••.•......••.. '.' • . • .. A·2188-2187; 801615. 1883 

Local Sales Offices & Reps 
AL Madson, Southern EIec. Rep. •.•.• • • •. 205-461-6925 
CA San Clemente, ATA Assocs. .......... 714-488-7180 
CO Denver, Omega, Ltd. .................. 303-762-1821 
MN MinneepoUs, PSI. . . . . .. . . . .. .. . . .. .... 612-844-9545 
NY PiIIsIord, WA Franklin Sis. ............ 716-246-8251 
NO Jamestown, Homeramith, Inc. ......... 919-983-3898 
PA Media, Hornersrnith Co. .. . . . . . .. . . . . . . 215-543-2434 
PA Pittsburgh, S.KA Co. ................. 203-562-5897 
UT Salt Lake City, Omega, Ltd. ••.••.••••. 303-762-1921 
VA ArlIngton, Homersmith ................ 215-543-2434 
VA Salem, Hornersmlth, Inc. .............. 703-367-1600 
WI Milwaukee, KMA Sis. Co. ............. 414-259-1771 

BIDDLE INSTRUMENTS, 510 Township Line Ad., Blue 
Bel~ PA 18422, Tel: 215-846-9200, TB.EX: 685 1045 
JGBCO, FAX: 215-643-2870; EmpL: 285 

BIKOR, Microsemi Corporation, 1504 w. 228th St, 
Torrance, CA 90501, Tel: 213-539-6320, FAX: 213-539-
0286; FSC No.: 58986; E~: 70; SIs. Mgt" James Rorke 

BINDICATOR, P.O. Box 61009, 1915 Dove St, Port Huron, 
MI 46061-()009, Tel: 313-987-2700, TWX: 810-231-5281 
BlNDICATOA P THY, FAX: 313-987-4478; EmpL: 80; SIs. 
Mgr: Rick Secord; Dist. Mgr: Rick Secord 

BIOMATION INSTRUMENTS, 335 Perth St, PO Box 156, 
Almonte K0A1Ao, Tel: 613-258-2821, FAX: 613-256-4707; 
FSC No.: 0AG953; E~: 3; SIs. Mgt: Ardy Guest 

BIOMATION, 19050 Pruneridge Ave., CUpertino, CA 95014-
0718, Tel: 408-988-8800, FAX: 408-998-1647; SIs. Mgt" 
Mark Zamoyski 

BIOSOFT, P.U Box 10838, Ferguson, Me 83135, Tel: 31 .... 
524-8029, FAX: 314-525-8129 

BIRD ELECTRONIC CORP, 30303 Aurora Ad., 
Cleveland, OH 44139-2794, Tel: 218-248-1200, TELEX: 
708886 Bird EIec. Uo, FAX: 216-248-5428; FSC No.: 
70986; E~: 287; SIs. Mgr: W. F. KalI; DIst. Mgr: Greg 
Johns 

EEM 1991 North American offices only_ For worldwide reps & distributors, see Vol. w. 627 



BIRTCH 
BlRTCHER CORP. See EG & G Birtcher 

Manufacturers and Sales Offices Directory 
PA west Chester, AII-Tech Mktg. ...•..... 
TX Plano, Richmar Elec. Corp. .......... .. 

can ~I\ Ont., Carsien EIctms. ... 418-495-9999 
can SL Lauren!, Quebec, Carsten EIctms. 

BISHOP ElECTRONICS CORP. 3729 San Gabriel RIver WA Redmond, Eclpse Mktg. Grp. ••.•... :. 
Pkwy. PicoRlvera, CA 90660, Tel: 213-695-0446, 213- WI Butler, Richmar EIec. Corp. .......... . 

215-344-01'34 
214-424-6388 
·20&-685-6991 . • . • . • • . • . • • . . • . • • . . • • . • • • . • • . . . . • . • • • . 514-334-8321 

can Surry. British Columbia, Mernco •...•• ', 604-590-1553 
692-9391, FAX: 213-692-4008 can Mari<ham, Ont., Avotronics, LTD ..... .. 

NY Victor, Net SIS. ...................... "' 
::~~t~: 
716-924-1644 ' BIW CABLE SYSTEMS, INC. 22 Joseph E Warner Blvd., 

N. Dighton, MA 02764, Tel: 508-822-6600, TELEX: 94-
0604, FAX: 508-622-1944; Empl.: 230; SIs. Mgr: S. Adema 

BISHOP GRAPHICS, INC. 5210 Lewis Ad., Agoura, CA 
91304, Tel: 818-991-2600, TaEX.: 88-2400 BISHOP 
WKVG, FAX: 818-869-3744; EmpL: 140; SIs. Mgr:: Robert 
ReIss 

BIT 3 COMPUTER CORPORATION, 8120 Penn Avenue 
S. Minneapolis, MN 56431-1393, tel: 612-881-6955, FAX: 
612-981-9674;FSC No.: 7Y590; SIs. Mgr: Merle Lonnon 

Div", 
FAX: 714-951-3974 

QIVAR, INC. 4 Thomes, Irvine, CA'92718, Tel: 714-951-
9608, TaEX.: 852348; FSC No.: 32559; EmpL: 20; SIs. 
Mgr: Thomas Silber; DIst. Mgr: Thomas Silber 
................................................. C·1015 

Local Sales 0fflce6& Reps 

local DisIJ1bIJ1ors 
AI.. Huntsville, Century Fasteners ... • . . . . • 205-883-5344 
AZ Phoenil!, Aero-Space sw ....... '. . . . . .. 602-582-2779 
AZ Phoenil!, EKO Sales .................. 602-437-4646 
AZ Tucson, PSN DisIbn., Inc. ............. 602-623-9800 
AR Ultle Rock, Carfton Bates Co. .. . . . • . . • 501-562-9100 
CA Chalsworth, Jacon Fasteners ......... 818-700-2901 
CA Fountain Valley, Components CIr. . . . • . 714-979-0433 
CA Fremont, Alatec .... .. .... ........ ..... 415-657-7701 
CA Fremont, Vic/Tal SIs. ................. 415-65HI42O 
CA Manhattan Beacl\ Prime Electro Prods. 

.. .. . .. .. . . . . .. .. .. . .. .. .. .. .. .. . .. • ... 213-379-3642 
CA MiI~ MS Inserts ................... 408-94&-6565 
CA Mission Hills, Coast Air Inc. .•....•.•.• 818-698-2288 
CA Mission Viejo, Opto Plus, Inc. .....•.•. 714-380-B654 
CA Morvovia, Erik-A-Elctm Distb. .....•..• 818-574-1020 
CA , North Hollywood, EIctm. Hardware Ltd. 

....................................... 818-982-6100 
CA Oxnard, R C. Dudek .................. 805-988-4882 
CA San Diego, Sigma EIctms. ............ 619-565-2000 
CA San Diego, Western Fasteners ....•.•• 619-292-5115 
CA Santa Ana, 80S Elctms. .............. 714-882-1050 
CA Santa Clara, Components CIr. ........ 408-988-3751 
CA Santa Fe Springs, F T R Fasteners .... 714-957-()202, 

BKL, 421 Feheley Dr. King of PrussIa, PA 19406, Tel: 215-
277-2910, FAX: 215-277-2956; EmpL: 34 

BLACKHAWK NETWORKS CoRP, 14 N. Parker Dr~ 
P.o. Box 919, Janesville, WI 53545, Tel: 608-752-8701, 
FAX: 608-752-9701; FSC No.: 12724; EmpL: 10; SIs.Mgr: 
D.Adee 

BlACKHOLE TECHNOLOGY, 225 East SL, Wlncheeter, 
MA 01890, Tel: 617-721-7690, FAX: 617-721-7260; Empl: 
5; SIs. Mgr: John W. McDonougl\ Jr. 

BLATEK, 
, INC. 

AZ Phoenil!, Jarko Assocs. .............. . 602-243-4387 CA Sunnyvale, R C. Dudek .............. . 
213-94&-6464 
408-734-3830 
213-539-1530 
303-795-3431 
303-431-4334 
203-677-2723. 
203-265-9900 
407-880-4777 
407-272-3100 
813-544-3636 . 
407-677-8191 

F N,<: . 814-231-2087 
BLA TEK, INC., 2820 E College Ave., Ste. F, State College, 

PA 16801, Tel: 814-:/31-2065, 814-231-2088; EmpI.: 20 AZ Tempe, Jarko Assocs. .............. .. 602-243-4387 CA 
61 il-753-7272 CO 

Torrance, MS Inserts ................ . 
CA San Diego, Cook Entprs. ............ .. Littleton, Indelco .......... , .......... . 
CA Solana Beach, Cook Entprs. .•.••.•.•• 619-753-7272 CO Wheatridge, ColoradO Elctrn. Hdwr. .., 

.................................................. 8·1885 

CO Englewood, Dalltron Co. ............ .. 303-741-2122 CT MiHord, Plastic & Metal Co"1l9. Co. .. . BLH ELECTRONICS, INC. 75 Shawmut Road, Can1on, 
MA02021-9111, Tel: 617-821-2000, TELEX: 172116, FAX: 
617-628-1451; FSC No.: 93069; EmpL: 170; SIs. Mgr: 

FL Indian Harbour Bch., Post Mktg. .•..••. 
FL Indian Harbour Beach, Symco, Inc. '" . 
GA Norcross, Twentieth Century Mkig .•..• 

407-777-()994 CT Wallingford, Midstale EIctms. ........ . 
407-777-()994 FL 
404-44e:1999 FL 

Apopka, Tropic Fasteners ............ . 

IL Downers Grove, Richmar Eiec. Corp. FL 
FL 
GA 

~~n~ . ,Dalray Beach, Fastbolt Corp. •......... 
Largo, EIctm Precepts of FL ........ . 

IN 
IA 
MN 
MA 
NC 
OH 
NY 
OR 

Incianapo6s, Richmar EIec. Corp. .... . 
Iowa CiIy, Richmar EIctms. .......... . 
Mimeepolis, Holmgren Assocs. .....•. 
Norwood, The Macinnis Co. ........ .. 
Raleigh, 20th Century Mktg. Inc. . .... . 
Cleveland, Marlow Assocs. .......... . 
Glen Cova, Dyno Rep, Inc. .......... .. 
Beaverton, Eclipse Mktg. Grp. ........ . 

BlueM 

708-968-0118 
317-577-9950 
319-354-9894 
612-574-9963 
617-782-8090 
919-790-9363 
218-631-8232 
516-678-1596 
503-642-1881 

Big Savings with Used 

Environmental 
Test Chambers 
Sales • Rentals 

Mechanica~ (02, & LN2 
Systems Available 

Specialists in reconditioned chambers from: 
Blue M, Delta Design, Ransco, 

, Tenney, & Thermotron 

For Product Information & Ordering, 
Call RAG Electronics.,. 

~ 800-732-3457 
U .818-998-6500 

~ 
RAG ElectroniCS, Inc. 

21418 Parthanla St., Canoga Park,CA 91304 

Wmter Park, Servtronics ............ .. 
Norcross, AtIan1a Hardware SpecIally 
...................................... , 404-449-3000 

GA Peachtree CiIy, Engineered Comps. •. , 404-487-7600 
IL Chicago, EMF ........................ 312-689-6323 
IL Downers Grove, S.W. Anderson Co. ... 708-964-2600 
IL Elmhurst, Mihex SIs. .................. 708-941-7100 
IL Lisle, Comps. Inc. ..................... 312-952-7707 
IN Carme~ Allex EIctms. ................. 317-648-1323 
IN Indianapolis, MAR EIctms. ............ 317-633-6699 
MD Qeltsville, Pelricko Sis. ................ 301-937-4960 
MD Gailhersburg, Capital Fasteners ...... 301-948-6310 
MA Ashland, Quality Comps. ......... : . . . . 508-88HI504 

BULEY ELECTRIC CO" 2545 W. GrandView Btw.; Eria, 
PA 16506, Tel: 814-638-3571, FAX: 814-633-2712; FSC 
No.: 71034;3096; EmpL: 135 .••.•••••.•.•.• A·1308-1317 

Local Sales Office& & Reps 
AI.. Huntsville, RW. Mitscher Co. Inc. ..•.• 
AZ Tempe; Csin Technology Inc ......... . 
CA Orange, CaIn Technology, Inc. ...... .. 
CA SantaCiara, SyneIect Mktg. Co. ...... . 
CA Van Nuys, cain TechnolOgy, Inc. •..•.. 
CT Plainfield, R W. Mltscher Co. Inc. .... . 
FL Tequesta, RW. Mitscher Co. Inc. .: .. . 
GA Lawrenceville, R W. Mltscher Co. Inc. 

205-464-0745 
802-968-4322 
714-997-7311 
408-244-9900 
818-904-9392 
203-564-1691 
407-575-4465 

.. .. .. . .. . . .. .. .. .. .. .. . . .. . • . .. .. .. ... 404-923-3239 MA BiUerica, MS Inserts .. .. .. .. .. .. .. .. .. • 508-670-5600 
MA Marlborough, Hardware Spec. Co. .... 508-481-8622 IL 
MA Wa/Iham, Electronic Fasteners ........ 617-990-7780 MD 

Chicago, Tech. Salas, Inc. .....•.•••. " 312-237-7210 
Laurel, R W. Mitscher Co. Inc. ........ 301-498-8090 

MA Winchester, Webb Distbn. ............ 617-729-5600 MA 
MI Uvonia, Tri-West Prods. .............. 313-422-7900 NJ 

Needham, S1urgeon Tech. SIS.. • . . . . • . . 617-444-6603 
ColHngswood, R W. Mitscher Co. Inc. 

MN Bloomington, ~pace Computor Supp. 
....................................... 612-984-4725 

.. . . . .. .. .. .... . . . . • .. .. .. . . .. .... .. ... 809-65&-6440 
NM Albuquarque, C. T. Carlberg & AssOcs., Inc. 

................... , ......... :.. ....... 505-899-2155 MN Eden Prairie, S. W. Anderson Co. ..... 612-934-2700 
MN Hibbing, Minn-Tech EIcIms. ........... 218-267-5228 NY 
MN New Brighton, Chris Elctrns. .......... 612~1-2647 NY 

Binghamton, RW, MItscher Co. Inc. .. 807-724-6561 
Clarence, R W. Mitscher Co. Inc... . . . 716-759-2350 
Hauppauge, Aurora-Schmitl Assocs. .. 516-434-1313 Me Stlouis, Eleciro-Mechco Co. .. .. .. ... 314-993-4063 NY 

NH Amherst, Main Source EIctms. ........ 603-883-6996 NY Pittsford, R. W. Mitscher Co. Inc. ...... 718-586-4012 

NJ So. HackensacI<, Fastboll Corp. ....... 201-440-9100 ~ 
NY Bohemia, Key Comps. ................ 516-567-7500 NC 

Rochester, R W. Mitscher Co. Inc. .•.• 718-227-0639 
Davidson, RW. Mitscher Co. Inc. ..... 704-896-7434 
Releigl\ R W. Milscher Co. Inc. . . . . . .. 919-1148-0941 
Alpha, PolI""in & Co. Inc. .•.. • . . . • . •• . 513-428-8055 
Portland Temper Tech. Mktg. •..•...•. 503-292-8201 
Johnson City, R W. Mitscher Co. Inc. 

NY Buffalo, Summk Dists. ................ 71&-687-2800 
NY Elmhurst, Century Fasteners ..•.. \.. .. 718-448-5000 OH 
NY Holtsville, Tower Fastener Co. ........ 516-289-8800 OR 
NY L.on9 Island CiIy, Hardware Specialty Co. TN 

.. .. . .. . . . .. • . . .. ... .. .. .. ... . .. . .. .. •. 615-929-7258 ....................................... 718-361-9393 
NY Mt Vernon, All American. . . • . . . . . . . . .• 914-699-2224 
NY Rochester, Masline Elctms. ........... 718-548-5373 
NC Ralelgl\ Century EIctm. Co"1l9. .. ..... 919-782-2116 
NO Raleigh, Century Fasteners ........... 919-787-1600 
OH Cincinnati, Hughee-Peters ............ 513-351-2000 
OH Columbus, Hughes-Peters ...... _ ..... 614-294-5351 
OH Englewood, ADS ................... c.. 513-638-8636 
OH Solon, Repco ......................... 218-248-6900 
OR Beaverton, Component Resources. . • . 503-641-8488 
OR Beaverton, Murphy Elctms. ........... 503-642-2001 
PA Huntingdon Valley, Plastic & Metal Prods. 

.. .. •. . . .. .. . . .. . . .. .. . . .. . .. .. . .. .. ... 215-322-2000 
PA Norristown, Century Elctms. .......... 215-631-5400 
SC West Columbia, CenturyFastaners ... aOO-791-1600 
TN Nashvi"e, T~ Prods. ..... .......... 615-255-1234 
TX Da"as, Global Fasteners... •... ... .. .. 214-340-6088 
TX Houston, Relnbow Fasteners Co. ..... 713-957-()500 
TX Richardson, RSC EIctms. ............. 214-644-3444 
WA Redmond, Murphy EIctms. ............ 206-961-1234 
WA Seattle, ~ Resources. ..•.•. 20&454-8688 
WA Seattle, Radar Elec. Co. Inc. .... . ... ... 206-282-2511 

. EXP . CA/Bakerslield, Gray-Wealherhead E""ip. , 
.•......•...•.•..•.....•.............•• 805-397-4281 

can M~uga, On!. Gould Fasteners... 41~7"8253 
can 0n1ari0, Rush EIctms. Ltd. ............ 41 &-677-7280 
can Richmond Hil~ On!., Irwin IndL ........ 418-869-9100 

TX Dallas, Electra Reps, Inc. .. .. .. .. .. .. .. 214-248-3852 
VA Richrnond,R. W. Mitscher Co. Inc ..... 804-320-7350 
EXP CT, S1amIord, Dage Corp. .. •. .• .••.••• 203-324-3123 

BLUE M, A UNIT OF GENERAL SIGNAL, 2218 W. 
1381h SL, Blue Island, IL 60406, Tel: 708-385-9000, FAX: 
708-331-2515; EmpL: 300; SIs. Mgr: Gary Carlin 

BMW, INC.lATLAS TACK CORP. 1-7 Willow SL, Lynn, 
MA 01903, Tel: 617-593-0200, FAX: 617-592-0964; Empl: 
25; SIs. Mgr: WI"iam J. Valles; DiBt. Mgr: Richerd Pelletier 

H:i.8·"M'~ 

""'N" '*W4Vl' 
FAX: 31 ~-4'Z8-3232 

BODINE ELECTRIC COMPANY, 2500 w. Bradley PI., 
Chicago, IL 60618, Tel: 312-478-3515, TaEX.: 25-3648; 
EmpL: 800; SIs. Mgr: R J. S1uchly;DiBt; Mgr: R J. Stuchly 
....... ; ......................................... 801248 

628 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
Local Sales Offlces & Reps 

CA Saratoga, E. W. Duenvn1eln ........... 408-253-1201 
CA Yorba Unda, Bodine EIee. eo. ........ 714-974-8650 
KS Shawnee Mission, J. F. Gleeson & Assocs. 

....................................... 913-362-4422 
MD Denton, Molian Specialists South, Inc. 

..•.•...........•..•.........•.....• 301-479-1164,65 
MA Woburn,J.A.Cascino ................ 617-93&-1446, 
MI Southfield, Bodine Elec. Co. .. . . . . . • . .. 313-350-3610 
MN Mound, John F. Rynkar ............... 612-472-4252 
NY Commack, Motion Specialists NorIh, Inc. 

. . . . . • . . . . . . • . . . . . . . • . • . . . . . • . . . • . • . . . . 516-366-0383 
NY E. Syracuse, Application Specialists, Inc. 

................ ....................... 315-437-2814 
NY Rochester, AppIlcaiion Specialists, Inc. 

....................................... 716-586-6226 
OH Hudson, J. A. Basten .. .. .. .. .. .... .. .. 216-656-4226 
TX Richardson, Control Dynamics .•..•... 214-844-6945 
VA Mclean, J. S. Hsia """'''''''''''''' 703-734-1739 
EXP It.., Chicago, Export Dept, Bodine EIee. 

....................................... 312-478-3515 
Can Vancouver, 00, Madison IndL Equip. Ltd. 

• . . . . • . . . . .. . . . . . . . . . . . . . . . . . . . • .. .. . . . 604-872-8155 

Local Dlsttibulonl 
AZ Phoenix, Motion Solutions, Inc. • • . • . . .. 602-437-5255 
CA San Diego, Sloan EIee. eo. ........... 619-239-5174 
CA Benicia, Republic Supp. eo. 01 CA .•.. 707-746-6960 
CA Fremont, Elec. Motor Svc.............. 415-651-2706 
CA Fullerton, South Coest Controls. . . . • . . 714-525-0471 
CA Santa Fe Springs, Power Transmission Specs. 

....................................... 213-907-7650 
CO Denver, W_ EIee. Co. .. ..•. . .. . . . .• 303-623-8658 
CO Englewood, Motion Solutions, Inc. • • ... 303-792-5518 
CT Berlin, B & B Motor & Control . . . . . . . . • 203-828-8550 
CT Hartford, Mechine Drives & Controls .. 203-728-0403 
CT Norwalk, Machine Drives & Controls " 203-848-2007 
FL Hialeah, Condo EIee. & Ind. Supp., Inc. 

....................................... 305-691-5400 
FL Orlando, Brownell Electro, Inc. ..•..... 407-843-6770 
FL Tampa, Electrical-Mech. Dr. Inc. ...... 813-621-8675 
GA Forest Park, Brownell ElectrO, Inc. ..... 404-362-9009 
GA rucker, Research DesIgns, Inc. . ••••.. 404-491-0745 
IL Chicago, Excel Elee. Svc. eo. ......... 312-421-7220 
II.. Franklin PI<, Fiola Corp. ............... 708-595-1010 
IL Loves Park, Tek-Matic, Inc. ........... 815-282-1775 
IN Indianapolis, B & B Molor & Control ... 317-248-0396 
KS Kansas City, Kornfeld Thorp EIee. .•... 913-321-7070 
PA Bridgeport, Advent Electric Inc. ........ 215-277-8610 
MA Medford, Empire ElctrL Co ............. 617-395-5000 
MA Somerville, Electro Sis. Co., Inc. ..•..•• 617-668-0500 
MI 0eIr0~ Howard Elec. eo. ............. 313-923-0430 
MI Grand Rapids, MacKay Ind. SIs. .•..•.. 616-241-1671 
MI Southfield, Reserve Motion Control Sys. 

....................................... 313-557-D800 
MN Minneapolis, Boustead Elee. & MIg. •.. 612-544-9131 
MO Sl Louis, State EIee. eo. .............. 314-569-2140 
MO Sl Louis, Zeller EIee., Inc. ............. 314-638-9641 
NE Omaha, Precisian Bearing eo. ........ 402-593-7050 
NH Manchester, Empire EIcIrf. eo. ........ 603-627-6630 
NJ Cherry Hill, Jos. T. Fawkes & eo. ..... 609-424-3932 
NJ Edison, B & B Motor & Control ........ 201-819-7070 
NY Long Island City, B & B Motor & Control 

........................................ 718-784-1313 
NY Rochester, B & B Motor & Control .... 716-424-7040 
NY Syracusa, K J. EIee. Corp. ............ 315-454-5535 
NY Victor, Vordex, Inc ..................... 716-924-4360 
NC Charlotte, Brownell Electro. Inc. .•..•.. 704-597-1270 
NC Charlotte, PIedmont Motor &Control ltd. 

....................................... 704-523-7121, 
OH Deyton, Thai MOl Assoc., Inc. .....•..• 513-298-9939 
OH Middleburg Hgts., Reserve Motion Control Sys. 

....................................... 216-626-0290 
OK Oklahoma City, Evans EIee. MIl. Ctrs., Inc. 

....................................... 
OK Tulsa, Southwest Drives, Inc. ......... 
OR Portland, NorIh Coest EIee. ........... 
PA Altoona, Miller EIee. Svc. & Supp. ..... 
PA Pittsburgh, Braunlich-Roessle .•.•..•.. 
SC Taylors, B & B Motor & Control ....... 
TN Cookeville, Cookeville EIec. Motor, Inc. 

TN Memphis, Brownell ElectrO, Inc. •..•..• 
TX Dalles, Motion Ind .................... . 
TX Dalles, Purvis Bearing Svc. .......... . 
TX Houston, B & B Motor & Conlrol .•..•. 
TX Houston, Reseerch Des., Inc. ..•.••.•. 
VA Richmond, Inc:!. Supp. Corp. ......... .. 
WA Redmond, Cascade Conlrols Corp. .. . 
WA Seattle, IndL EIee. Mtr. & Mach., Inc. .. . 
WI Milwaukee, Trester Svc. EIec. ••...••.. 
WI New BerNn, Elee. Sis. & Engrg. ..•..•.. 
Can Oon-Mllls, R.G. Shelley L TO. ......... . 
Can Edmonton, Alberta, Soper's Supp. Ltd. 

405-631-1344 
918-665-1455 
503-281-1!888 
814-942-9943 
412-471-6995 
803-268-5702 

615-528-5461 
801-795-8487 
214-351-2211 
214-358-5588 
713-444-9260 
713-995-6591 
804-355-8041 
206-681-8843 
206-329-3900 
414-264-8170 
414-782-2400 
416-447-8471 

.. . • . . .. . . . . . . . . .. . . . . . . . .. . . . . . . . . . . .. 403-423-4066 
Can Scarborough, ant, Toronto EIee. eo. .. 418-755-7716 
Can Sl Laurent, SaItron, Inc. ..• . . . . • .. . • . . • 514-341-3685 
Can Vancouver, ac., Armature EIec. •.• . . . • 604-879-6141 

BOGEN COMMUNICATIONS, INC. MPD PRODs.. 
See Memory Protection Devices, Inc. 

BOGEN COMMUNICATIONS, INC., Sound Prods., 50 
Spring St, P.O. Box 575, Ramsey, NJ 07446, Tel: 201-1134-
8500, FAX: 201-934-9832; SIs. MgT" David A. Chambers; 
Dist. MgT; Christopher WlldIoerster 

BOKER'S, INC. 3104 Snelting Ave., Minneapolis, MN 
55406-1937, Tet 612-729-9365, FAX: 612-729-8910; FSC 
No.: 65446; EmpI.: 110; SIs. Mgt: Andy Tscholl 

BOMAR CRYSTAL COMPANY, 201 Blackford Ave • 
Middlesex, NJ 08Il46, Tel: 808-356-7787, 800-528-3935, 
FAX: 1-808-358-7362; Empl.: 40; SIs. MgT; Beth Shapiro, 
OEM Sis. Mgr ............................. A0 1318-1320 

Local 0istJibut0rs 
TX Ft Worth, Allied EIctms. . . . . . . . . • . . •. H!00-433-5700 

BOMCO, See MuShield Co. 

BOMEM INC. 450 Ave. St-Jean Baptiste, Quebec, Canada 
G2E-5S5, Tel: 418-877-2944, H!OD-88B-FTIR, TELEX: 
051-31543, FAX: 416-677-2834; EmpI.: 120; SIB. Mgt" 
Henry Buijs 

BONAR-KARD-O-LITE, See BKL (formerly Bonar
Kard-O-lite) 

BOONTON elECTRONICS CORP., 791 Route 10, 
Randolph, NJ 07869, Tel: 201-584-1077, TWX: 710-986-
8215 BOONTRONICS, FAX:. 201-584-3037; FSC No.: 
04801; Empl.: 180; SIs. MgT; R Morretl 

BOPLA ENCLOSURES, 7330 Executive Way, Frederick, 
MD 21701, Tel: 301-698-9300, FAX: 301-898-9494; FSC 
No.: 4Y520; EmpL: 35 .......................... C0 1016 

LocsJ Sales Offices & Reps 
CA Irvine, Comp. Mktg. Assocs. ........... 714-951-5950 
FL Tampa, FL Comp. Sis. ................ 813-960-7044 
u.. Chicago, Paddock Mktg./SIs. ......... 312-452-7852 
MA Needhern. T.E.S.C.O ................... 617-444-7925 
PA Lancaster, IndL Comps.lnc. •.......... 215-889-0650 
WA Federal Way, K R Jensen Sis. .. . •.. .. 206-874-2772 

LOCBl DIstrIbutors 
OR Portland, Radar EIctms. .•. . . . . . . . . . . .. 503-232-3404 
PA Harrisburg, Cumberland Elctms. .. :;.. 717-232-5999 
PA Lancaster, Peak Elctms. ...•.......... 215-293-9000 
WA Seattle, Radar EIee. .. .. .. .. •. . .. .. .... 206-262-2511 

BORG-WARNER THERMOELECTRICS, BORG
WARNER CORP., See TECA, ThermoElectric 
Cooling America Corp. 

~ BOSCH 
FAX: 708-865-5203 

BOSCH, ROBERT, CORP., 2800 s. 25th Ave., 
BroadvIew, IL 60153, Tel: 708-865-5200; SIs. MgT" Dieter 
BIoecks; Dist. MgT" Dave Robson ....•......... · a0 1429 

LOCBl Sales Offices & Reps 
AL Huntsville, Hughes Assocs. ........... 205-533-9108 
CA Los Gatos, Luscombe Engrg. ...... ... . 408-370-2020 
CA Montrose, Luscombe Engrg. .......... 818-249-9000 
CO Longmont, Piper Sis. . .. . . . . . . . . . • . .. .. 303-443-5337 
IL Woodridge, Trenc:i-Tronlcs, Inc. . . . . . . .. 708-972-1166 
MA Burlington, Conti-Younger Assocs. .... 617-273-1582 
MN Minneapolis, H.M.R., Inc. .............. 612-888-2122 
MO Sl Louis, Rush & West Assocs. .. . . . .. 314-965-3322 
OH Richfield, Geotronlx Inc. ............. " 21 &-659-61 00 
PA Norristown, Brandon Assocs. ......... 215-278-0500 
TX The Colony, Juliana Co. .............. 214-625-1075 
WA Mercer Island, Electronic Comp. Sis. .. 206-232-9301 

LOCBl Distributors 
AL Huntsville, World Distrs. . . . • . . . • . . . • . • . 205-539-0441 
CA Cerson, AcoeIe EIcIms. ............... 213-837-3533 
CA Cenitos, David Levy eo. .............. 800-421-3536 
CA N. Hollywood, Mobile Sound .......... 213-86&-1899 
CA Santa Monica, Oistr. SpecIalities ...... 213-452-3445 
FL Naranja, LE.S. Distrs. ................. 305-246-6701 
GA Norcross, Whitehead EicIm. .......... 404-923-6867 
u.. Lemont, Trend-Tronlcs, Inc. ..•.•.•.... 708-972-1186 
IL N. Chicago, Sound Quest/Dena .•.•.• 708-473-1200 
MA Burlington, Conti-Youriger Assoc. ...•. 617-273-1582 
MI Livonia, Delta Supp. Co. ..•....•.....• 313-525-5858 
MN Mlmeapolis, Control Design Supp. .... 612-721-1826 
MO Sl louis, Wes Garde Camp. ......•... 314-567-7776 

BOURNS 
NY Elmsford, Kin-Tronica, Inc. ••......••.. 914-968-7736 
PA Norristown, Brandon Assocs. ......... 215-278-0500 
TX The Colony, The Juliana eo. .... .. .... 214-625-1075 

BOSCHERT, INC. Computer Products/Boschert, 
3797 Spinnaker Ct, Fremont. CA 90\538, Tel: 415-657-
6700, FAX: 415-6Il3-6400 

ReIer to Computer Products, Inc., Fremont, CA, lor sales 
offices, Reps. and Distributors. 

BOSCHERT, INC, See Co~uter Products, Inc. 

FAX: 714-781-5273 
BOURNS, INC., Electronic Components SI8., 1200 
CoIu~ Ave., Riverside, CA 92507-2114, Tel: 714-781-
5500, 800-782-2070, 801-750-7200; EmpL: 5000; SIs. 
MgT; Dennis Lause; Dist. MgT" Patricia Moorman 
•. . . .• ... .. . ... ... . . . ... A0 1848-1849, 2012, 2018-2029 

Local Sales Offices & Reps 
AL Huntsville, CSR EIctms. . . • . . . . . . . . . . . • 205-533-2444 
AZ Soottsdale, Summft Sis. .. . . . . . . . . . . . .. 802-998-4850 
CA Agoura, QuadRep. Southern .......... 818-597-0222 
CA Auburn, QuadRep Inc. ...•..•.....•.•. 918-289-2701 
CA Irvine, CluadRep. Southam ............ 714-727-4222 
CA San Diego, CluadRep. Southern . . . . . . . 619-560-8330 
CA San Jose, QuadRep, Inc. .. . . . . . . . . . . . • 408-432-3300 
CO Parker, Parker Webster ............... 303-841-4888 
CT Wallingford, John E. Boeing Co., Inc. .• 203-265-1318 
FL Casselberry, Dyne-A-Mark ............ 407-831-2822 
FL Ft Lauderdale, Oyn ... A-Mark . . . . . . . . . . 305-771-il501 
GA Atlanta, CSR Elctms. . . • • . • .. .. . . . • . • . • 404-396-3720 
10 Meridian, Intermountain Technlg....... 208-888-6071 
u.. Elk Grove Village, OasIs Sis. Corp. . . .. 708-640-1850 
IN Cerme~ Technlg. Mktg. Corp. ......... 317-844-8462 
IN Ft Wayne, Technlg. Mktg. Corp. . .. . . .. 219-432-5553 
IN Kokomo, Technlg. Mktg. Corp. ........ 317-459-5152 
IA Cedar Rapids, REP Assocs. Corp...... 319-373-0152 
KY Louisville, Technlg. Mktg. Corp. ....... 502-893-1377 
MD Baltimora, Micro-Comp. ............... 301-644-5700 
MA Chelmsford, John E. Boeing eo. ...... 508-258-5800 
MI Farmington Hills, Rathburg Assocs. '" 313-489-1500 
MN Edna, Mel Foster .. .. . .. .. . . . . . . .. . . . . 612-941-9780 
MD Bridgeton, Centech •..•............... 314-291-4230 
MO Rayiown, Centech .................... 81 &-358-81 00 
NH HookseIt. John E. Boeing Co., Inc. .... 508-25&-5800 
NJ Moorestown, Thomes Assocs. ........ 609-778-7828 
NM Albuquerque, Surrvnit SIs. ............ 505-345-5003 
NY Hicksville, J-Square Mktg. . • .. . . . • . . . . . 516-935-3200 
NY Hhaca, Bob Dean ..................... 607-257-1111 
NY Wappingers Falls, Bob Dean, Inc. ..... 914-297-6406 
NC Charlotte, CSR Elclms. ............... 704-847-7878 
NC Raleigh, CSR Elctms. ................. 919-878-9200 
OH Centerville, Bear Mktg., Inc. ........... 513-436-2061 
OH Richlield, Bear Mktg. .................. 21&-659-3131 
OK Tulsa, Ammon & Rizos ............... 918-749-6116 
OR Beaverton, J. J. Backer ............... 503-627-0775 
TN Knoxville, CSR Elclms. ............... 615-669-7911 
PA Allison Park, Bear Mkig., Inc; .......... 216-859-3131 
TX Austin, Ammon & Rizos............... 512-454-5131 
TX Houston, Ammon & Rizos ............ 713-781-il24O 
TX Richardson, Ammon & Rizos ......... 214-644-5591 
lIT Murray, Pari<er Webster •............... 801-268-9939 
WA Seattle, J. J. Backer .•.. ....... ... .. ... 206-285-1300 
WI Brookfield, OasIs Sis. Corp. ........... 414-782-6660 
Can Burnaby, ac., Devetek Mktg. Inc. •...• 804-430-3680 
Can Dorval, Quebec, John G. Weiss eo. ... 514-885-8644 

Local Dislrlbutors 
AL Huntsville, Allied Elclms. .............. 205-721-3500 
AL Huntsville, HaI~Mark Elctms. .. . . . . . . •. 205-837-1!700 
AL Huntsville, Hamilton/Avnet Elctms. ... 205-837-7210 
AL Huntsville, Hammond EIctms. ......... 205-830-4784 
AL Huntsville, Marshall Inc:!. . . . . . . . . • . . . . . • 205-881-9235 
AZ Chandler, Hamiltonl Avnet ..•......... 602-961-8400 
AZ Phoenix, Allied EIctms. .............•. 602-437-8080 
AZ Phoenix, Hall-Mark EIcIms. ........... 602-437-1200 
AZ Phoenix, Marshall Inds. •.......••...•. 802-498-0290 
AZ Scottsdale, Spirit EicIm. .. • • . . . . ... . . . . 602-998-I 533 
AZ Tempe, Betllnds. ..................... 602-986-7800 
AZ Tempe, TTL Inc. ...................... 602-431-1191 
CA Irvine, HaI~Mark EIctms. .............. 714-727-soOo 
CA Los Angeles, Belllnds................. 213-826-6778 
CA Agoura Hills, Bell Inds. ................ 818-706-2806 
CA Anaheim, Compumech ............... 714-826-0666 
CA Calabasas, Schwebel' Elclms. .•.•.... 818-880-9686 
CA Chatsworth, Allied Electronics .•...... 818-862-8981 
CA Chatsworth, Hall-Mark EIctms. .•.•.... 818-773-4500 
CA Chatsworth, MarshaIIInd. ............. 818-407-4100 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. Wo 629 



BOURNS 
OA CcIn1lfon, Harper 8.LD. .............. , • 213-979-5080 
CA CoaIa Mesa, HamlItOnI Avnet ElCIma. 

CA Culver CIty, HamlIIonI Avnet •.•••.•..• 
CA ~ s./Ilnds. ••••••••.••••••••••• 
CA DelMar,~ ..............•. 
CA EImonIe, ManIhaIIInd. ••• ; •.••••••.•.• 
CA E1mante, ManIhaIIIndusIries ••.••.•••• 
CA E1mante, ManIhaIIIndusIries ••••••.••. 
CA Fremont, Allied ElCIma. •.••..•.•.••••. 
CA Gardena, Hamillonl Avnet ••..••.••.••• 
CA irvine, Allied ElCIma. ••••.••..•••••.••. 
CA irvine, HalI-Mark EIecIma. ••••••.••.•.• 
CA irvine, MarehIIIIInd. •..•••.••.••.••••.• 
CA Mi/piID, Con\:IUInIICh •••..••.....•...• 
CA Mi/piID, ManIhaIIInd. •.•..••..••.•...• 
CA MlfpiIaa, TTl, Jnc. •••.•••••••••.•••••••• 
CA MIssian HIls, TTl, Inc. ••.•.•••.••••.•.• 
CA Oakland, BIIIt EIcIrns. ..........•...... 
CA Rancho Cordova, Marahalllnd. 
CA RlvenIIde, EIctm Supp. Corp. ••••.•.•. 
CA F1ockIn, Allied EIecIma. .•.•••••••..•.• 
CA F1ockIn, BeHinds. • , •..•.••••••••...•.• 
CA RocIcIn, H8II-Mark EIcIrns. •••••••..•.. 
CA SacramenIo, HamllIon/Avnet •. : ••.•.. 
CA San DIego, Allied EIcIrns. •......•.•.•• 
CA San Diago, BeHInda. ..••...•.••.•.•••• 
CA San Diago, EIctm. SUpp. •••••••.•••••• 
CA San DIego, HalJoMark EIcIrns. .••.••.•. 
CA San Diago, HamIIIon/Avnet •....•.•.•• 
CA San DIego, Harper aLD. ..•........... 
CA San DIego, MIll8halIInd. •..•......••.• 
CA San Diego, TTl, Inc. ..••..•••...•..•••• 
CA San Joee, EIeetronIc Supply ....••.•.. 
CA San Joee, HaII-MaIk EIctma. •...•.••.. 
CA San Joee, Harper aLD. .............. . 
CA Santa Ana, TeIcnopak ••••••.••••••••.• 
CA Santa Ana, TTl, Inc. ••.•..••.••.••..•.. 
CA Santa Fe SprInga, BeHI JIT Inda. 
CA SUnnyvale, BelIInda. •..•.••.•••• '.' .••• 
CA SUnnyvale, HamIRon/Avnet •••••.•.••• 
CA Torrance, Allied EIcIrns. ••••.••.....•.• 
CO Denver, Newark EIcIrns. •.••.•.....• " 
CO Denver, TTl, Inc. •.•..••.••••••.....• ' .. 
CO Englewood, Allied EIctma. 
CO Englewood, HaII-Mark EIctma. 
CO Englewood, HamiItonI Avnet •..•..•••. 
CO 1bomIon, MIll8halIInd. .•.•.•..•..••.• 
CO Wheal RIdge, BeHInds. •.•••••.••...•. 
CT Cheshke, AllIed EIcIrns. ••••••••••••••• 
CT CheaI1InI, HalI-Mark EIcIrns. .••.•••..•. 
CT Danbury, HamlltonI Avnet •.......•..•. 
CT Norwalk, PIoneer SId. .... '.' .••.•.••••• 
cr Wallngford, MarahaIIInd. .•.••..•.•..• 
cr Wallingford, MIdan EIcIrns. •..•...•••.• 
cr Wallingford, TTl, Inc. •....... , •....••.• 
FL AIIamonIe SprInga, ManIhaIIInd. ..•••• 
FL C8ae1beny, AJUed ElCIma. .......... .. 
FL CasseIbeny, HaIJ.Mark EIctma. ...•...• 
R. Fl Lauderdale, HamlIIon/Avnet ....... 
FL Fl Lauderdale, Hanmond EIctma. 
R. Fl Lauderdale, ManIhaIIInd. ......... . 
FL '--90. Allied EIctma. ................ .. 
FL Largo, HalJoMark EIcIrns. ............ .. 
FL MeIboume, Rome EIcIrns. 
FL Orlando, Hemmond EIctma. .......... . 
FL Orlando, TTl, Inc. .................... . 
FL PoqIano Beach, Allied EIcIrns. ..•..•. 
FL PoqIano Beach, HalJ.Mark EIcIrns. .•. 
R. St Pelenlburg, HamIIIon/Avnet ...•.•• 
FL St PeIenIburg, ManhaIIInd. 
FL Wln\a" Park, Hamillonl AvneI ........ .. 
GA IIIon:IOIe, MarahaIIInd. .............. . 

71+841-4100 
213-558-2071 
71+895-7801 
819-792-7800 
819-307~188 

819-350-3341 
819-307-«100 
415-77lHl69O 
213-217~ 

714-727-3010 
714-727-«100 
714-459-5301 
409-1145-9100 
4OIHI42-48OO 
4011-94&-6577 
811H91-8885 
415-834-5888 
918-835-9700 
714-883-7300 
918-632'-3104 
91&-652-0414 
918-624-9781 
916-925-2216 
619-279-2560 
819-~1277 

619-693-6222 
619-~1201 

819-571-7500 
619-579-2500 
619-579-9600 
619-748-2025 
409-297-3726 
409-432-4000 
408-943-9490 
714-559-6840 
71 +841-9393 
213-921-3811 
409-734-8570 
409-743-3355 
213-373-8826 
303-757-3351 
303-429-6806 
303-790-1684 
303-790-1882 
303-799-7800 
303-451-8383 
303-424-1965 
203-272-7730 
203-271-2844 
203-797-2600 
203-653-1515 
203-265-3822 
203-265-2077 
203-264-7474 
407-767~ 
407-831-3331 
407-831Hi855 
305-971-2900 
305-973-7103 
305-977-4880 
813-541-4880 
813-541-7440 
407-242-8151 
407-849-6080 
407~1000 
305-978-3008 
305-971-9260 
613-573-3930 
813-573-1399 
407~8-3866 
404-923-5750 

BRILL 
ELECTRONICS 
(415) 834·5888 
610 E. 10th St.. Oakland. CA 94606 

(213) 452·8002 

Manufacturers and Sales . Offices Directory 
GA Norcroaa, AllIed EIcIrns. ............... 404 448 8595 
GA Norcroaa, AIled EIecIriIs. ............. 404-44IHI585 
GA IIIon:IOIe, Bel EIctma. .•..•.•••..••... 404-882-0923 
GA IIIon:IOIe, HaH4!Irk EIcIrns. ......... .. 404-447-«100 
GA IIIon:IOIe,HarnIIIonI Avnet ............ 404-447-7507 
GA IIIon:IOIe, Hammond EIctma. .. :....... 404-449-1998 
GA Nori:mea, TTl, !ric. .................... 404-662-0911 
L Addson, PIoneer SId.................. 312-495-9680 
L aa-wtIIe, HIImi\IIOnI AvneI .......... .312-880-7700 
L ChiCago, Newaik EIcIrns. ............. 312-784-5100 
D.. Dee PIaInea, AllIed EIcIrns. .. .. . .. .. .. • 312-803-1040 
L Elk Glove VIIIaga, BaIIInda. .. .. .. .. .. . 31 H40-1910 
L PaIaIIne, Ohm ElCIma. ............... , 312-359-5500 
L SchIunburg, Marsh EIectms. ..... ;... 312-240-9290 
L Schaumburg, ManIhaIIInd. . . . •• .•. • . • . 708-490-0155 
L Wood Dale, Allied EIectms. ........... 312-880-0007 
L WoodDale,Hall-MarkEIctma. 31~ 
IN cannel, HamIIIon/Avnet .............. 317-844-9333 
IN FOIl Wayne, BaIIInds. ................ 219-423-3422 
IN JndIanapoIls, AJUed EIctma. ............ 317~5-0448 
IN indianapolis, Bel Inds. ........ ......... 317~5-8200 
IN indianapolis, Bel Inda./JIT D1v. 317-299-5467 
IN indianapolis, HaII-Mark EIcIrns......... 317~2-8875 
IN indianapolis, PIon8er SId. EIcIrns. ..... 317-573-0880 
'IN IndIanapoIIa, AS EIctma. .............. 31N!53-9065 
IA Cedar RapIdt, HamiIton/AvneI........ 319-382-4757 
KS Lanexa, Allied EIctma. ................ 91~ 
KS Lanexa, HalI-Mark EIctma. ............ 9.13-688-4747 
KS Lanexa, HarnIIIon/Avnet EIctma. ...... 913-888-1055 
KS Lanexa, MarshaIIInd. ................. 913-492-3121 
KS OVerland, Chelaea Edg ............... 913-382-1923 
KY lDulsville, Allied EIctma. .............. 502-452-2293 
Me BaIIimonI, RadIo EIec. SVc. Co. 301-931~ 
MD BeIIsvIIIe, RadIo EIec. SVc. Co. ........ 301-837-9100 
MD CoILaTtIia, AllIed EIcIrns. .............. 301-381-1580 
MO CoILmbIa, GAS. EIcIrns. ...... .. .. .. .. 301-995-6744 
MO CoIumbie, HaIJ.Mark EIcIrns. .......... 301~ 
MD , Columbia, Hamlltonl AvneI . . .• . •• .•• .. 301-995-3500 
MD Columbia, TTl, Inc. .... ................ 301-995-1331 
MD Silver SprInga, MarshaIIlnd. .. .. .. .. .. . 301~1118 
MA Andover, BeHinds. .................... 509-474-8880 
MA Billerica, AllIed EIctma. ................ 509-887-7921 
MA Billerica, HaII-Mark EIctma. . .. . • . . • . •.. 617~7-0902 
MA Lexinglon, PIoneer SId. ............... 617~1-9200 
MA Norwood, Gerber EIcIrns. ............. 617-769-6000 
MA Peabody, HamIIIon/AvneI ............ 506-531-7430 
MA WIIm1ng11On, MarshaIIInd. ............. 509-65&0810 
MA Wilmington, TTl, Inc. .................. 5011-65&4700 
MI Ann Arbor, BeHinds. ............ ...... 313-971-9093 
.M\ FlInt, AS EIcIms. ...................... 313-742-5000 
M\ Grand RapIds, HamiItonI Avnet ....... 816-243-6805 
MI GrandRaplds,~SlD 816-989-1800 
M\ Grand RapIds, AS EIctma. ............ 816-241-3483 
M\ UvonIa,.A11ied EIcIrns.................. 313-462-0190 
M\ Uvonia, HalJoMark EIcIrns. ............ 313-462-1205 
MI Livonia, Marshaliind. ................. 313-525-5650 
M\ Livonia, PIoneer SId. EIcIrna. .......... 313-525-1800 
MI Livonia, AS EIctma. ................... 313-525-1155 
M\ Novi, HamlIIon •..••....•..•.•..•.•..•. 313-347-4270 
MN Eden PraIrie, Ailed EIcIms. 612-829-7554 
MN Eden Prairie, HalJoMark EIcIrns. ....... 612-941-2600 
MN EdenPralrla, PIoneer SId. EIctma. ••.•. 812-844-3355 
MN Minneapolis, Newark EIctma. 612-331-8350 
MN MinneIonka, Hamillllln/AvneI.......... 612-932-0600 
MN MinneIonka, TTl, Inc. .................. 812-933-8555 
MN Plymouth, Masshalllnds. ............. 612-559-2211 
MN ThielRIverFaIIs,DigIIcey .... : ......... 219-681~74, 

BOO-344-4539 
MO Bridgeton, MarshaIIInd. ............... 314-291-4850 
MO ~ HamllIon/Avnet ......... 314-537-1600 
MO Earth CIty, HaII-Mark EIcIrns. .... ...... 314-291-5350 
MO Maryland HgIs., Chelsee Inds. ......... 314-997-7709 
Me St LouIa, PIoneer Standard •.••.••••.. 314-432-4350 
NH M~, Hamllon/Avnet ......... 1103-624-9400 
NH Nashua, Allied EIcIrna. ..... :.......... 803-B63-3OO6 
NJ camden, GAS EIcIms. ................ 609-964-8580 
NJ Cherry HIlI, HamiItonI AvneI .........•.. 809-424-0100. 

aoo-257~110 
NJ Fairlleld, HamlIIonI AvneI ............. 201-575-3390 
NJ Fairlleld, MarshaIIInd. ................ 201-882-0320 
NJ Fairlleld, ~ SId. ................. 201-575-3510 
NJ MooreaIown, Hall-Mark EIcIms. •..••.. &235-1900 
NJ Mllalnl, AllIed EIcIrns. .............. 809-234-7789 
NJ Ml Laurel, Malshalllnd. .. .. ...... ..... 809-234-11100 
NJ Ml Laurel, TTl, Inc. ................... 809-234-6400 
NJ ParsIppany, AIled EIcIrns. ..•....•..•.. 201-429-3350 
NJ Parsippany, Hallmark EIctrns. ......... 201-515-5000 
NJ T~ EAC ...... ................. 201-288-4477 
NM AIluquerque, BeIIInds. ............... 505-292-2700 
NM Albuquerque, HamllIonl Avnet EIctma. 

NY Rome, Rome EIcIrns. ................ . 
NY BinghamIIOn, PIoneer SId. ............ . 
NY BuIIaIo, SurnnWt DIsb8. .............. .. 
NY E. RocheaIar, Rome EIctma. 
NY Fairport, Allied EIcIrns. .............. .. 
NY Fairport, HaIJ.Mark EIcIrna. •••••••••••• 
NY Fairport, PIoneer SIandard ........... . 

505-345-0633 
315-337-5400 
807-722-9300 
719-687-2600 
716-248-0180 
718-425-3aso 
716-425-3300 
718-381-7070 

NY Fairport, PIoneer/Slandard 
NY FmmingdaIe, BeHinds. .............. .. 
NY Heuppeuge, HamIIIonI Avnet •.•.•..•.. 
NY Hauppauge, MarahaIIInd. ........... .. 
NY Hauppauge, AS EIctma. ............. .. 
NY Johnson CIty, MaI8haIIInd. .••••. , •••• 
NY L.aGrangeviIIe. Allied EIcIrns. ..•• .' ••••• 
NY MIneola, Allied EIcIrns. ............... . 
JoN RocheaIar, HamiIIon/Avnet ElCIma. .. . 
NY RocheaIar, ManIhaIIInd. ............. . 
NY Rochester, SummIt DIsb8. 
NY RonkGnkoma, HaJI.Mark ElCIma. .•.•.• 
NY RonkGnkoma, Mast DIsIbIrs. ; ........ . 
NY Roukoukoma, TTl, Inc. ................ . 
NY Syracuse, HamIIIonI Avnet •••••••.•.•. 
NY WIIIIIIlury, HamiItonI Avnet .......... .. 
NY WoocIlury, PIoneer/Standard •.••• , ••• 
NO ~ Hammond ElCIma. .•••••• 
NO Raleigh, AllIed EIctma. .............. .. 
NO Raleigh, HeII-Mark EIcIrns. ..... ~ .... .. 
NO Raleigh, HamIIIon/AvneI ............ .. 
NO Raleigh, ManIhaIIInd. ................ . 
NO Raleigh, $ChWeber EIctma. ••••.•••••• 
OH Dayton, ManIhaIIInd. ................ . 
OH Clncinatti, AS EIcIrns. ................ . 
OH Clncinnall, HugheItoPatars .......... .. 
OH Cleveland, PIoma" SId. .............. . 
OH Columbus, HamlIonI AvneI ......... .. 
Otl" Columbus, HugheItoPatars ..••.•••...• 
OH Columbus, TTl, Inc. ................. .. 
OH Dayton, IIeIIInds. .................... . 
OH Dayton, BeD Inda. ................... .. 
OH Dayton, HarnIIIon/Avnet ............ .. 
OH Dayton, PIoneer SId. ................... . 
OH Maumee, AS EIcIrns. ................ . 
OH Reynoldsburg, PIoneer Tech; 
OH Solon, AllIed EIcIrns. ................ .. 
OH Solon, HalJoMark EIctma. ............ .. 
OH Solon, HamlIIonI Avnet .............. . 
OH Solon, MarshaIIInd. .................. . 
OH WorthingllOn, AllIed EIcIrns. 
OH Worthinglon, HaII-Mark ElCIma. 
OK Tulsa, HaII-Mark EIcIrns. ............ .. 
OK Tulsa, HamlIIonI Avnet . ; ............ .. 
OR Beeverton, AImee EIcIrns. ............ . 
OR Beeverton, HamiIIonI AvneI EIcIms. .•. 
OR Beeverton, MarshaIIInd. ............ .. 
OR Lake Oswego, IIeIIInds. ............ .. 
OR Portland. AJIIed EIcIrns. ............. .. 
PA Camp HII, Allied EIctrns. ............. . 
PA McKean, Advacom, Inc. .............. . 
PA PI\IsbUrgh, AllIed EIctma. ............ . 
PA PIttsIlwgh, HamlItonI Avnet .......... . 
PA PIttsIlwgh, MarahaIIInd. ..... ; ...... .. 
PA PIttsburgh, PIoneer SIandard 
SC ~ EMSCO/Hanmond EIctma. 

716-381-7070 
516-752-9303 
516-231-9800 
516-273-2424 
516-231-3313 
807-796-1811 
914-452-1470 
519-248-2380 
716-475-9130 
716-235-7620 
716-334-8110 
516-737-0800 
516-471-4422 
516-737-2000 
315-0437-2641 
515-997~ 
51e-921~ 
919-275-6391 
919-879-5845 
919-672-0712 
919-676-0810 
919-871HB82 
919-679-0000 
513-896-4480 
513-793-2450 
513-351-2000 
216-587-3800 
614-882-7389 
614-294-5351 
614-848-5770 
513-434-8231 
513-435-8680 
513-439-6700 
513-236-9900 
419-1193-0721 
614-221000043 
216-248-4200 
216-349-4632 
218-349-5100 
219-248-1788 
614-785-1270 
614-886-3313 
916-~110 

916-252-7297 
503-629-6090 
503-627-0201 
503-&14-5050 
503-241-4115 
503-245-4225 
717-975-3585 
814-476-7774 
412-367-4124 
412-261-4150 
412-788-0441 
412-782-2300 

. •.•...•....••.......•.•... ,........... 803-233-4121 
TN Men1Phi&. AllIed EIctrns. ............... 901-367-2895 
TX AddIson, HamlIIon/AvneI ............. 214-404-9908 
TX Austin, AIHed EIcIrns. ................. 512-389-3771 
TX Austin, HaIJ.Mark EIcIrns. ............. 512-258-8848 
TX Austin, HamlIIonI AvneI ............... 5120.637-6911 
TX Austin, ManIhaIIInd. ................... 512-837-1991 
TX, Austin, PIoneer Standard ............. 512-835-4000 
TX CarroIIon, ManIhaIIInd. ............... 214-235-5200 
TX Dallas, Alied EIcIrns. ................. 214-553-4370 
TX Dallas, HaJl..Mark EIcIrns. ............. 214-343-5000 
TX Dallas, HaJI.Mark EIctma. ............. 214-553-4300 
TX Dallas, Han1aon E\JJIp. Co. • . • . ••• . • . •• 214-239-2750 
TX Dallas, PIoneer Standard ............. 214-386-7300 
TX EI Paso, AIled EIcIrns. ................ 915-779-6294 
TX Fort WorIh, AHied EIcIrns. ............. 817-595-3500 
TX Foil WorIh, TTl, Inc.................... 817-429-1991 
TX FOIIWorIh, TTl, Inc. ................... 817~7~ 
TX Fort WorIh, TTl, Inc. ................ ... 817-5115-3100 
TX Houaton, HaII-MaIk EIctmS. ........... 713-761~100 
TX Houston, ManIhaIIInd. ................ 713-895-9200 
TX Houaton, PIoneer SIandan:I ........... 713-495-4700 
TX Humble, AIHed EIcIrns. .... ............ 713-448-8005 
TX Irving, HamIIIonI Avnet ................ 412-550-8200 
TX Inring, Harper SID ..................... 214-82H)500 
TX Richardson, BelIInda. ................. 214-811()O488 
TX StaIIord, HamlIIon/Avnet............. 713-240-7733 
TX StaIIord, Han1aon EquIp. .............. 713-679-2600 
UT MIdvale, BelIInds. .................... 801-255-9611 
UT Salt Lake City, HamllIon/Avnet ....... 801-288-2022 
UT Salt Lake CIty, MarshaIIInd. 801-485-1551 
VA Vorginia Beach, AJIIed EIcIrns. ......... 804-363-8662 
WA !IeJIeVUe, AImac EIcIrns. •• ,........... 206-643-9982 
WA Bothell, ManIhaIIInd. ................. 2Of!.4II8'5747 
WA Redmond, BeHinds. ................... 206-8115-9963 
WA Redmond,HamIIIonIAvnet ........... ~1~7 
WA Redmond, TTl, Inc. ~ ................... 209-882-0291 
WA SeaItIe, Allied EIcIrns. ................. 2<MH47-2627 
WA SeaItIe, HalJ.Mark EIcIrns....... ....... 2<MH47-0415 
WA SpOkarIe.AImac EIcIrns. .............. 509-924-9500 
WI BrooIdIeId, PIoneer Standard ... ;; .....• ·.414-784-3480 
WI MilWaukee, ~ EIcIrns. ............ 414-475-8000 

630 North American offices only. For worldwide reps & distributors, see VoL W. EEM 1991 



Manufacturers and Sales Offices Directory 
WI New Berlin, Allied Elctrns. ... . . . . . . . . .. 414-796-1280 
WI New Berlin, Hall-Mark EIctrns. ........ 414-797-7844 
WI Waukesha. Bellinds .••..............• 414-547-8879 
"", Waukesha, HamiRon/Avnet ..........• 414-784-4510 
WI Waukesha, Marshalllnc1 ...•.......... 414-797-8400 

BOURNS INSTRUMENTS INC, 1200 Columbia, 
Riverside. CA 92507. Tel: 714-781-5148. TWX: 910-332-
6103; Empl: 220; Sis. Mg,: Dennis Dalbeck 

BOWMAAI ALI, See Weschler Instruments, Hughes 
Corp. 

BOWMAR INSTRUMENT CORP., Aerospace Div, 
8000 Blufflon Ad, Fl Wayne, IN 46809, Tel: 219-747-3121, 
FAX: 219-747-9601; FSC No.: 99479; Empl.: 215; Sis. 
Mg,: Gary McClintick, V.P. SIs. 

BOWMAR INSTRUMENT CORP., 4640 126th Ave. N., 
Clearwalar, Fl34622-4796, Tel: 813-573-2525, TWX: 81 0-
863-0375, FAX: 813-573-1317; Empl.: 100; SIs. Mgr: 
WalterKunz 

BOWMAR TELECOMMUNICATIONS DN., 531 Main 
St, Ac1on, MA 01720, Tel: 508-263-8365, TWX: 710-347-
1441, FAX: 617-263-3358; EmpL: 60; SIs. Mgr: John Hyatt 

BP MICROSYSTEMS, 10681 Hadding1on, Ste. 190, 
Houston, TX 77043, Tel: 713-461-9430, 1-800-225-2102. 
TElEX: 1561477, FAX: 713-461-7413; Empl.: 10 

BRADFORD ELECTRONICS, INC., See Dale 
Electronics, Columbus Div. 

BRADY, W. H. CO., Indl. Prods. Div, 2221 W. Camden 
Ad, Milwaukee, WI 53201, Tel: 1-800-537-8791, TElEX: 
26-677, TWX: 910-262-3151, FAX: 1-800-292-2229; Sis. 
Mg': M. O. Williamson; Dist. Mg': M. O. Williamson 

BRADY W.H, CO. NAMEPLATE DIV., See Brady, 
WH, 'Co., Elctm. Prods. Div . 

BRADY, W. H., CO, Xymox Div., 8225 W. Parkland Ct, 
p.a Box 571, Milwaukee. WI 53201, Tel: 414-355-8300, 
TElEx: 26-677, TWX: 910-262-3151, FAX: 414-354-0453; 
FSC No.: 85480; Sis. Mgr: F. P. Yorio 

BRAEMAR CORP., 11400 Rupp Drive, Burnsville, MN 
55337, Tel: 612-890-5135; EmpL: 130; SIs. Mgr: Ron 
Zylstra 

BRAILSFORD & CO, 670 Milton Ad., Rye, NY 10580, Tel: 
914-967-1820, FAX: 914-967-1836; EmpL: 25 

BRAND DIELECTRICS, INC, Route 203, N. Windham, CT 
06256, Tel: 203-423-6321, FAX: 203-423-4406; EmpL: 5; 
Sis. Mgr: Philip Harvay 

BRAND-REX, Blec, 1600 W. Main St, WilNmantic, CT 
06226-1128, Tel: 203-456-8000, TElEX: 99-4444, TWX: 
710-440-2248, FAX: 203-423-8128; FSC No.: 71124; 
Empl.: 1000 

BRANDT ELECTRONICS, INC., 815 E Middlefield Road, 
Mountain Voew, CA 94043, Tel: 415-967-4844, FAX: 415-
967-9105; FSC No.: 57837; Empl: 30; SiS, Mg': Tamra 
Demello 

BRANMAG, INC., 908 Niagara Falls Blvd., North 
Tonaw8nda, NY 14120, Tel: 716-e93-5994, FAX: 716-693-
5848; FSC No.: 9V968; Empl.: 6; SIs. Mgr: a Veljkovic 

BRAXTON MFG., Echo Lake Ad N, P.O. Box 429, 
Watertown, CT 06795. Tel: 203-274-6781. TWX: 710-477-
0621, FAX: 203-274-9195; Empl.: 115; Sis. Mgr: Richard 
Rosa 

BRENTEK INTERNATIONAL, INC., 150 Baavar St, 
Hallam, PA 17406. Tel: 717-755-8000. FAX: 717-840-
0968; SIs. Mgr: Roberta Breneman 

BREN-TRONICS, INC.. 10 Brayton Ct, Commack, NY 
11725, Tel: 516-499-5155, TELEX: 22-1213 TTCUR, FAX: 
516-499-5504; FSC No.: 51828; Empl.: 75; SIs. Mg': Don 
Fagan 

------' Distributor 

BRILL ELECTRONICS, P.O. Box 25662, Los Angeles, CA 
90025, Tel: 213-452-1229 
...•... A.1676, 1846, 2044, 2196, 2240, 2370; 8.1166, 

1250, 1428, 1536, 1580, 1674, 1744, 1844; C.1042, 
1295,1507.1744,1603; Do1137, 1296, 1314 

.... , ........................................ 609.611.612.613. 
617,630,631,635,639,641,651,652.661.672.680. 
692,695.724.727.728,729,737.738, 753, 757. 762, 

763, 786. 789, 792. 793, 804, 807 

BRIM ELECTRONICS, P.O. Box 336 E, Fair Lawn, NJ 
07410, Tel: 201-796-2886, FAX: 201-776-2792; FSC No.: 
57834 . . . ..•.. . . ... . . . . .. . . . . . . .. .. ..•. ... C.1716-1725 

Local Sales Offices & Reps 
AZ Phoenix. Mactronix ................... 602-998-1848 
MA Stow, GH Assocs. .................... 617-897-1741 
EXP NY, N.Y.C, Raburn Agencies ......... 212-989-5939 

Local Distributors 
AL Dothan, Carmichael Whls. Supp. ...... 205-793-7066 
CA canoga Park, Tim-Co. SIs. ............ 213-992-5040 
CA San Diego, Shanks & Wright.. . . . . .. .. 619-239-0176 
CT Manchester, IMS .. .. .. .. .. .. .. .. .. .... 203-849-4415 
CT Watarbury, Century Elec. ............. 203-755-0405 
Fl Lake Mary. Electronic Fasteners ...... 305-321-4000 
KS Topeka, Acme Radio Supp. Co. ....... 913-235-1363 
LA New Orleans, Radio Parts ............ 504-581-5959 
MA Billariea, Eastern Video Sys. .......... 617-667-0Q09 
MA Lexington, Wholesale Elect Supp. .... 617-662-3590 
MA Springfield, Electro-Tenn .. .. .. .. .. .... 413-734-8469 
MA Waltham. Unear Elect ................ 617-894-7300 
NH Davar, American Radio Corp. ......... 603-742~ 
NJ Hackensack, Milcor ................... 201-489-1313 
NY LIC, H.L Dalis ........................ 212-361-1100 
NY N.Y.C, Center IndL .................... 212-YU9-6363 
OK Tulsa, Radio, Inc. ..................... 918-587-9123 
RI Newport, J & S Elctm. Disth .......... 401-847-2977 
TN Knoxville, Bondurant Bros. Co ......... 615-573-9151 
TX Denison, Denison Elctrns. . . . . . . . . . . . .. 214-465-0341 
TX Texarkana, Lavender Elec. . .. .. . . . . . .. 501-773-4631 
TX Texarkana, McCulloch Elctrns. ....•... 214-792-6923 
VT Cavendish, C S Svc. & SUpp. Co. ..... 802-226-7582 
VA NorIolf<, Todd Elec. ................... 804-655-3111 
WA Seattle. Amateur Radio Supp. ......... 206-767-3222 
MN Minneapolis, Boargar & Assoc. ., . . . . . . 612-580-3435 

BRINKMANN INSTRUMENTS, INC., One Cantiague 
Road, P.O. Box 1019, Westbury, NY 11590-9974, Tel: 516-
334-7500, TElEX: WUI6852174, FAX: 516-334-7506 

BRISTOL BABCOCK ·INC, 1100 Buckingham St, 
Watertown, CT 06795, Tel: 203-575-3000. 800-243-3576. 
TELEX: 962417, FAX: 203-754-1477; Empl.: 520; Sis. 
Mgr: Frad Marrill 

BROOKS ELECTRONICS, 4001 N. American St, 
Philadelphia, PA 19140, Tel: 215-228-4433, FAX: 215-227-
7687; Empl.: 100; Sis. Mg,: Gary J. Brooks; Dis/. Mg,: 
Gary J. Brooks 

BROOKS INSTRUMENT DIV., Emerson Elec. Co., 407 
W. Vine St, Hatfield, PA 19440, Tel: 215-362-3500, TELEX: 
4975082, FAX: 215-362-3745; Empl.: 1500; Sis. Mgr: 
Harry Lund 

BROOKS POWER SYSTEMS. 1400 Adams Rd Unit E, 
Bansalem, PA 19020, Tel: 215-244-0284, 1-800-523-1551, 
FAX: 215-244-0160; EmpL: 90; SIs. Mg,: Grace Rogers 

BROWN APPLIED TECHNOLOGY INC., 31 Progress 
Ave., Scarborough,Ont, Canada M1P 456, Tel: 416-296-
0560, FAX: 416-29&-0806; Empl.: 135; Sis. Mgr: Sam 
Lagis; Dist. Mgr: Nick Markoff 

LoceJ Sales Off~ & Reps 
CA Los Alamitos, Power Specialists Inc. .. 213-594-9418 
CA Santa Clara, Brown Applied Technlg. IntL 

.. . . .. .. . . . . . . . .. .. . . . .. .. .. . . . .. .. . ... 408-727-8551 
CT Madison, Focus EIctm SIs. ........... 203-245-4314 
FL Land O'Lakes, AJ's Power Source ...• 813-996-2583 
MA Taunton, Focus EIctrn. SIs. ..•........ 506-824-3840 

B.R.T.B. INC., 80 Citizen CRT 7, Markham, Ont, Canada LeG 
lA7, Tel: 416-475-8903. FAX: 416-475-0157; Empl.: 12 

BRUEL & KJAER INSTRS. INC., 185 Forest St, Marlboro, 
MA 01752-3093, Tel: 508-481-7000, TWX: 710-347-1187, 
FAX: 508-485-0519; Empl.: 100 . 

BRUSH INDUSTRIES INC. 3rd & Raagan Sis., P.O. Box 
638, sunbury, PA. 17801-0638, Tel: 717-286-5611, 800-
233-0362, FAX: 717-286-2849; FSC No.: 19418; Empl.:' 
100 

BT & D TECHNOLOGIES, 2 Rightar Pkwy II Sle. 200, 
Wilmington, DE 19803, Tel: 302-479-0300, FAX: 302-479-
9560; Empl.: 350; Sis. Mgr: Paul V. O'Donnell 

FAX: 908-679-9311 
BTC ELECTRONIC COMPONENTS, 139 White Oak 

Lane. Old Bridge, NJ 08857, Tal: 908-679-9300 
...................................... c. ... C·12116-1306 

BUCHAN 
Local Sales Offices & Reps 

AL Huntsville, Elctrn. Prods. Co. ........... 205-88G-1156, 
FAX:205-881-7787 

AZ Phoenix, Double U Tech. SIs. •......... 602-246-3223; 
FAX:802-981-7235 

AZ Tuscan, Double U Tech. Sis. ........... 602-742-7021, 
FAX:602-742-0583 

CA Irvine, Gemtech Mktg. Network ........ 714-733-8202, 
FAX:714-733-2371 

CT Thomaston, ERG SIs. .. . . . . . . . . . . . . . .. 203-263-4679 
FL Satellite Beach, Tech. Prods. SIs. ..... 407-777-3937 
Me Lee's Summit, Omni.Tech. Sis. ......... 816-579-4221, 

FAX:816-774-2265 
NY East Satauket, Centaur SIs. Co. . ....... 516-689-2000, 

FAX:516-689-2008 
NY New York, Eastern Elctms.lnc. ........ 212-956-8100, 

FAX:212-956-8104 
PA Springfield, Quantum Sis. ....•........ 215-326-5540 
TX CarrolHon, Macktech .. .. .. .. .. .. .. .. .. 214-492-1640 
VT Essex Junction, Quantum SIs. ......... 802-879-9151, 

FAX:716-833-5433 
Inti Israel, ROT Elctrns. Eng. Ltd ........... 972-3-483211, 

FAX:972-3-492190 
Can Rexdale, Ont, QPL Electronics ...•..... 416-674-8859, 

FAX:416-675-6871 

BTU INTERNATIONAL, INC,:BTU SYSTEMS 
DIVISION, 23 Esquire Ad, N. Billerica, MA 01862, Tal: 
506-667-4111, TELEX: 94-7489, FAX: 508-667-9088; 
EmpL: 500; SIs. Mgr: H..l. Gislee 

BUBBL-TEC, 6805 Sierra Ct, Dublin, CA 94568, Tel: 415-
8~8705, TWX: 910-389-6890, FAX: 415-629-9796; 
EmpL: 19; Sis. Mgr: Bob Nelson 

BUCHANAN, Amerace Corporation, 530 W. Mt 
Pleasant Ave. Uvingston, NJ 07039, Tel: 201-992-8400, 
TELEX: 138403, FAX: 201-992-9416; EmpL: 300 
. . . . . .. .. . . . . . ... . . . .. .. .. . . . . . . . . .. .. . . ... C·1307-1309 

Local Sales Offices & Reps 
AL Huntsville, Brandel-Stephens & Co. ... 205-833-0445 
AZ Phoenix, Marcury Engrg. SIs. . . . . . . . . . • 602-265-0344 
CA Los Altos, J.W. WilhoH Co. ............ 415-961-3660 
CA Tustin, Schoen\lachler-Dobson Co. ... 714-544-1888 
CO Littleton, The Cliff Beabout Co. .. .. .... 303-795-1000 
CT Glastonbury, Tulimieri Assocs. ........ 203-657-3532 
Fl Orlando, Brandel-Stephens & Co. ..... 407-425-3202 
GA Decatar, Austin-Brown Inc. . . . . .. .. .. .. 404-370-7500 

~.!tt 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E. 101h St., Oakland. CA 94606 

(BUCHANAN] 
(213) 452-8002 

1220 Olympic 81 . Santa Monica. CA 90404 

BUCHANAN 
Over 

1,000,000 
Terminal 
Blocks 

in Stock. 

Over 
8,000.000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue. 

Sant.a MQnica. CA 90404 Oakland, CA 94606 
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BUCHAN Manufacturers and Sales Offices Directory 
HI MIIianI, He Burgess & Assocs. ........ 808-623-3118 CA San1a C'- Ei1Qrg. Assocs. ............ 406-986-5001, 
IL Bollngbrool<. Amerace Corp.-RegionaI 011. FAX:4Q6-727-1860 

...•.•....................•.•.....•.... 708-759-3810 CO Aurora, Moss Mktg. .................... 303-340-8535, , 
IA Des MoInes, Jerry Shumway Assocs. 

. . . . . • . . . . . . . . .. • . . . . • . . • .• .. . . . . . . . . .. 515-285-0704 FL 
FAX:303-341-7930 

Indian Rock Bch., PAR Aesocs., Inc. .... 813-598-8841, 
FAX:813-595-8523 KS Lenexa, Midtec Assoc. .....•.......... 913-541-0505 

ME E Sebago, EIctrL Camps. Inc. ......... 508-855-2225 GA Atlanta, Par Assoc. .................... 404-391-9117, 
Me Mt. AiIy, Strayton Assoc. ;........ •..... 301-831-7007 
MA Hingham, Northeast Reps. ..... : ...... , 617-749-8700 L 

, FAX:404-395-8346 
Long Grove, Robert Adams Sis. .•...•.. 708-834-3384, 

FAX:7Q8-834-3385 MI Royal Oek, HiliIrOnics Inc. •. ; . . . . . . . . . . 404-370-7550 
MN Bloomington, Amerace Corp.-RegiOnal 011. KS 

....................................... 612-854-2030 
Lenexa, Midtec Assoc. ................. 913-541-(lSOS, 

MS Madison, SL Welch & Assocs. ........ 601-858-5471 MD 
Me Sl Louis, The Lassen Co. ............. 314-741-7710 

FAX:913-541-1729 
Columbia, Tyler Griffin Co. ............. 301-895-1215, 

NE Omaha, Jerry Shumway Assocs. .. . . . . 402-334-5302 MA 
NJ BerkeIay Heights, Cambridge Allen & Assocs. 

FAX:301-895-Q344 
Belmont, EIctm. Comps. & Svc. ........ 617-484-8680. 

FAX:617-484-8693 
Beachwood, Elctm Sis. MasIara, Inc. , .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. • .. 908-464-0203 MI 

NM Corrales, Sun SIs. Co. ................ 505-898-1780 
NY Victor, Nat Sales Co. .. .. .. .. .. .. .. .. .. 718-924-1844 MN 
NC Greensboro, Hile Assocs. ............. 919-288-1500 MO 

........ ~ ......... :. 21B-831-8555,FAX:21B-831-8647 
Minneapolis, A J. Warner Co. ......... 612-823-8272 

OH Willoughby, Versatron ................ 216-944-0082 Sl Louis, Midlec Aesocs., Inc. •.....•..• 314-275-8886, 

OK Broken Arrow, Arrow lnell Mktg. ....... 916-258-4991 NJ 
OR Portland, Dayne Hansen & Assocs. ... 503-297-1656 

FAX:314-275-8859 
Ocean, P. Saltier AsSocs. .•.....•..•..• 906-922-3014, 

FAX:908-922-8198 
Albuquerque, Moss Mktg. .•...•.......• 505-292-7505, 

FAX:602-249-4767 

PA Pittsburgh, Foster-McCftnton Co. ...... 412-831-8330 
PA Willow Grove, Cusick ElectrL SIs. ..... 215-659-6686 NM 
TN Knoxville, EMR Inc. ................... 615-691-1025 
TX Houston, R-8quared EIctrns. .......... 713-8~210 NY Fulton, P. SafIIer Assocs. .............. 315-592-7184, 

FAX:315-592-4152 WA Seattle, Dayne Haosen & Assocs. ..... 206-246-1884 
Wi Appleton, Harold Mercer Co. .......... 414-739-6223 NY Lynbrook. P. SaltIer Assoc. ............. 518-593-7880, 
WY LiItIeIon, The Cliff Beabout Co. .. .. .... 303-795-1000 
Can Markham, Ont, Birtle Mktg. ........... 418-477-7722 NC 

FAX:516-593-7837 
Charlotte, PAR Aesocs., Inc. ..........•. 704-535-9858, 

FAX:704-535-5347 

I~ 
FAX: 614-445-8224 

BUCKEYE STAMPING CO,555 Marion Ad., Columbus, 
OH 43207, Tel: 614-445-8433; EmpL: 85; SIa. Mgt: Jim 
Willcox ........................ ,................ C.-l017 

Local Sales Offices & Reps 
AZ Phoenix, Moss Mktg. ............... ; ... 602-433-9349, 

FAX:602-249-4767 
CA Irvine, Vale Elctms, Assocs. .....•.•.... 714-551-4004, 

FAX:714-551-2886 

I~------....;Buckeye 
CASES-CARD CAGES-KNOBS 

FUllllNE AUTHORIZED DISTRIBUTOR 

,qj~ 
ELECTRIC SWITCHES 
INCORPORATED 

247B Flelcher Dr, los Angeles, California 90039·2897 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SEE COMPLETE PROOUCT LINE UNDER SWITCHES 
SECTION-5100.FREE CATALOG 31EM on REQUEST 

Over 
10.000 

Cabinets 
in Stock 

, BUD 
The 

Largest 
Relay & 

Switches 
Distributor 

in the World. 

Orders PlacfK/ by 3:00 p.m. are I 

Shipped the Same Day 

OH Columbus, McFadden Sis. ............. 614-761-3177, 
. FAX:614-761-2467 

OK Tulsa, Advance Tech. Sis. ....... : ....• 918-684-0482, 
FAX:918-664-5467 

OR Hillsboro, Doran SIs. Aesocs., Inc. ...... ~ 
FAX:503-840-4555 

PA Paoli, T. Griffin Co. ..................... 215-647-1550, 
FAX:215-640-4652 

TX Austin, Advance Tech. Sis. ............. 512-467-9209, 
FAX:512-467-94G5 

TX Dallas, Advance Tech. SIS .............. 214-34G-13OO, 
FAX:214-340-5598 

TX Houston, Advance Tech. SIs. .......... 713-440-3888, 
FAX:713-44G-4437 

UT SaIl Lake CIty, Moss Mktg. ....•.....•.. 801-383-5875, 
FAX:801-326-6236 

WA Redmond. Doran Sis. Aesocs., Inc. ....• 208-885-1885, 
FAx:206-B69-1887 

Local Distributors 
AZ Phoenix, DaRs EIctrns. ................. 602-275-2626, 

FAX:602-275-0578 
CA Los AngaIes, Elect Switches ......... 213-664-1141 
CO Littleton, Display Plus ................. , 303-73().7333, 

FAX:303-795-6296 
GA Marietta, PeaCh Slate Ins1rs. .......... 404-971-5050 
10 Boise, Radar EIec. ........ , ............ 206-338-2227, 

FAX~2322 
MA Waltham, Unser EIctms. .............. 617-894-7300 
MI Ann Arbor, Wedemeyer EIctms. .. ...... 313-865-8611 
NJ Dover, Electrospec .................... 201-361-8300, 

FAX:201-361-7868 
NM Albuquerque, Beslech ................. 505-298-0034, 

FAX:505-29B-3422 
NY Hauppauge, Broadline EIctm. Dist .... 516-231-4100 
NC CharIoHe, Lakeland Engrg. & E",1p. .... 704-597-1lO44, 

FAX:704-597-7957 
OR Portland, Radar EIec. .................. 503-232-3404, 

FAX:503-235-0428 
TX EI Paso, IdealIndL EJctm. ............. 915-779-6647 
WA Richland, Radar EIec. .................. 509-943-8336, 

FAX:509-943-879Q 
WA Seattle, Radar Else. .................... 206-282-251" 

FAX:2OB-282-1598 
WA Spokane, Radar EIec. ................. 509-747-3053 

BUD INDUSTRIES, INC., 4605 E 3551h Sl, Willoughby, 
OH 44094-0431, Tel: 218-946-3200, FAX: 216-951-4015; 
FSC No.: 71218; EmpL: 200; SIs. Mgt: Bill DeRoche; DiBt. 
Mgt: a K Haas 

BUEHLER PRODUCTS, INC. P. Q; Box 33400, Raleigh, 
NC 27636, Tel: 919-469-8522, TWX: 510-924-2474; Efr1lI.: 
400; SIa. Mgr: O. Frank Sfighlom 

BUGGIE H. H. See Caton Connector Corp. 

BUlBlRONIcs, INC. 45 Banfi Plaza, Farmingdale, NY 
11735, Tel: 516-246-2272, 1-80().654-8542, FAX: 516-
249-8086; FSC No.: 6240; EmpI.: 55; SIs. Mgt: I.inda 
Darms!ad; Dist. Mgt: Elayne Gray 

BUlOVA WATCH CO. See Frequency Control 
Prods., Inc., American Time Prods. Oiv. 

BUNTING MAGNETICS CO. 500 So. Spencer AcL, 
~ KS 67114, Tel: 316-284-2020, Il00-835-2528, 
FAX: 316-283-4975; Efr1lI.: 120; SIa. Mgt: Robert J. 
Bunting 

BURBANK SHEET METAL WORKS INC. 156 W. 
Verdugo Ave.. Burbank, CA 91502, Tel: 818-846-0316, 
FAX: 816-846-0359; Efr1lI.: 12 . 

Burgess SAIA INC 

FAX: 708-215-9606 
BURGE5S-SAIA. INC. 1335 Barclay Blvd.. Buffalo 

Grove, n. 80089, Tel: 708-215-9600; FSC Ib: 6U850; SIa. 
Mgt: AlIbin Dick; D/sl. Mgt: Robin Dick ' 
..•. .••.•. .•.••.••..••.. ..•. .•• ...•• 8012411. 18112-18&3 

LocBI Sales CIffic88 & Reps 
CA Milpitas, Maxim EIi:tm. SIs. ........... . 408-946-aool 

415-861-1422 
714-731-3411 
303-795-5545 
303-866-9177 

CA Mountain VIew, Westech SIs. ........ . 
CA Tustin, Sierra PaciIIc Engrg. .......... . 
CO Littleton, Harthun Assoc. ............ .. 
CO Louisville, MJM Mklg.1nc. ............ .. 
FL Fl Lauderdale, SynergistiC Technigs. 

FL 
FL 
FL 
FL 
FL 
GA 
L 
IL 
IN 
KS 
KS 
KS 
Me 
MA 
MA 
MI 
MI 
MI 
MI 
MN 
MN 
MO 
NH 
NH 
NJ 
NJ 
NY 
NC 
OH 
OH 
OH 
OR 
PA 

305-791-8255 
Melbourne, Synergistic Tilchnlgs. •...• 407-242-9661 
Odessa, Synergistic Tilchnlgs. ........ 813-920-5614 
Orlando, Motion Prods. Inc. ......... ,. 407-381-8480 
Palm Hwbor, Synergistic Technlgs. ... 813-795-7238 
Pompano,Bch., Motion Prods. Inc. .•.•. 305-783-9003 
Atlanta, MI.rphy and Cota .. .... .. .. .. . 404-875-2525 
Des Plaines, Uncoln Hodges Inc. .••.. 708-297-3810· 
Schaumburg, Tecn-Tron Sis., Inc. ..... 708-843-7530 
Indianapolis, Wilson Tech. SIs. ...••... 317-872-2513 
Overland PI<, Singer IndI. Sis. ...... ;.. 913-897-2008 
Overland PI<, Singer IndI. SIs. ......... 913-381-3684 
Shawnee MISsion, Marlena Co. .•.•.•. 913-432-9323 
Glenarm, Hodgins Aasocs. . ..•..•.•.•. 301-592,7047 
BraIntree, RF. Dully Assocs. .......... 817-846-3550 
Monson; RF. Duffy Assoc.Inc. ........ 413-267-9884 
Grand Haven, HlIIrOnics .............. 616-847-1010 
Royal Oak, EIctrL Sys. Co. ............ 313-542-1747 
Royal Oak, HlItIronIcs .............. ... 313-435-0920 
Warren, AEC/APG.................... 313-751~ 
Sl Pau~ KencoIronIcs ................ 612-645-7717 
Sl Pau~ VikeIand Sis. Inc. ... ....•..... 612-845-4647 
Sl Louis, Mer1_ Co. ................ 314-Il93-6800 
Manchester, Peak Sis. ................ 603-485-7325 
Sandown, Peak Sis. .................. 603-887-2404 
Palisades Park, A P. Technical SIs. ... 201-461-8675 
Sussex, Carbone Aasocs. •.••.....•.... 201-875-1882 
R~, AppJicsIion SpeciaIsIs .... 718-586-8228 
Burlington, Murphy & Cota .. • . . • • . . . . . 919-584-8450 
Cincinnati, ArIderson-BoIds, Inc. . . . . • . . 513-528-5680 
Cleveland, ArldersclM!oIds Inc. . . . . • . . 216-360-9800 
Wor\hington, Anderaon-BoIds Inc. •.•.. 614-885-3933 
Hillsboro, Doran Sis. Assocs. .......•. 503-84().4500 
Philadelphia, Kenneth a Erdman, Co. 

PA Wayne, HodgIns Aasocs. ............ . 
215-233-0172 
215-688-9056 
817-362-4159 
208-885-1885 
606-754-4214 

TX Denton, Motion Reps Inc. ............ .. 
WA Aadmond, Doran Sis. Assocs. .•..•.••• 
WI Janesville, AnIak Mktg. Corp. .......... 
Can Scarborough, Ont, Burgess Switch Co. 

LocBI DIsttibuIots 
AL Muscle Shoals, Jones EIctms., Inc. •.•• 
CA Anaheim, ConIroI Design Supp. •.•.••• 
CA Fresno. Control EIec. ................ . 
CA Long Beech, EIctrL Power & ConIrots 

CA 
FL 
FL 
FL 
R. 
IL 
MA 
MA 
MA 
NJ 
MI 
MI 
MN 
NE 
NH 

Redwood CIty, HdB EIec. ............ . 
Boca Raton, Zelcon Inc. ............ .. 
Miami, B & R EIctms. Supp. Inc. ...... . 
W. Palm Bch., Atlantic EIec. Inc. ...... . 
Chicago, Leeds Electro ConlI- ....... . 
Harvey, George EIctms. .............. . 
Fall River, Broadway EIec. Sis. .•...•.. 
Holyoke, F~ & CIerI< EIec. ...... .. 
Medford, Empire EIec. ............... .. 
Rockaway, NASCa .................. . 
Grand Rapids, S & F EIctms. ~ .. . 
Sl Clair Shores, Spernco ............ . 
Minneapolis, EtCtrn Center Inc. •..•.•. 
L\nCOIn. Scott EIec. Supp. , .......... .. 
ManchesIer, Cohen Machinery Co. Inc. 

NJ Oakland, Relay SpecialtIes .......... .. 

416-299-0852 

205-383-1241 
714-821-1516 
209-266-4411 

213-496-6699 
415-366-1388 
407-451-1600 
305-255-4510 
4Q7~ 
312-825-3800 
708-331-1983 
508-673-3339 
413-532-9402 
617-395-5000 
201-825-7777 
618-459-0216 
313-771-2700 
612-376-2442 
402-466-8221 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

BUMPER SPECIALTIES, INC., 14 KingSl, P.O: Box 45, NJ South Hackensack, NASSoA ....•.... 

803-824-4324 
2OH137-1ooo 
201-1141-3737 
212-324-1190 
516-538-7417 

Santa Monica, CA 90404 Oakland, CA 94606 Mt. Holly, NJ 08060, Tel: 809-281,11100, 800-541-2500, NY Bronx, Equlptex Ind. Prod. .......... .. 
FAX: ~261-7300; SIa. Mgt: Ed Rosenthal NY AooseveII, Automated EquIp. Co. .... . 

632 North American officeS only.' For worldwide reps & distributors, see Vol. w. EEM 1991 



Manufacturers and Sales Offices Directory CADDEL 
NY Woodside, Switches Unlimited .....•.. 
NC Durham, Triangle EIec. Motor ........ . 
NC Gastonia, JMT EIctms. & Control .... . 
OH Cincinnati, Richards Eiac. Supp. ••..... 
PA Bristol, Aim Elclms. •..•............... 
PA HarrIsburg, Cumberland EIctms. ..... . 
PA Lansdale, County Eiac. .•...•..••..... 
RI Providence, J & H Eiac. Co., Inc. .•.•.. 
SO GlMllville, Sawyer EIcIms. Corp. ..... . 
TX San Antonio, Sherman EIec. Supp. Inc. 

718-478-5000 
918-596-1333 
704-867-4401 
513-242-8800 
215-785-3500 
717-232-5999 
215-368-1960 
401-421-7840 
803-235-0438 

. . • . . . • . . . . . . . • . • • . . • . • • • . . • • . • • . • • . . . • 512-224-1004 
VA CharIotIsville, Virginia Elect. Comp. ... 804-298-4184 
WI Milwaukee, Midwestem Eiac. Co. ..... 414-463-1500 
WI Racine, Badger EIacI. Parts •...•...•.• 414-637-1256 

BURLEIGH INSTRUMENTS, Burlaigl PI<, Fishers, NY 
14453, Tel: 716-924-9355, TELEX: 978379, FAX: 716-824-

BYTEX CORP. 120 Turnpike Bd., Southborough, MA 
01772, Tel: 508-480-0840, TELEX: 951151; EmpL: 250; 
Sis. Mgr: Stephen Giambra, vP, Sis. 

CABLEFORM INC., Zion Cross Roads, Troy, VA 22974, 
Tel: 804-589-8224, TELEX: 822434. FAX: 804-589-3803; 
SIs. Mgt: Richard L Shannon •.. A.1850-1851; 001840 

Local Sales Offlces & Reps 
VA Troy, CabIaIorm, Inc. .................. 804-58&-8224 
EXP Troy, VA, cableform, Inc. . .•. . .. ... . . .. 804-58&-8224 

CABLESCAN, INC. Subsidiary of Eubanks Engrg. 
Co. 145 E. Emerson Ave., Orange, CA 92665, Tel: 714-
998-1961, TELEX: 291693, FAX: 714-921-2493; SIs. Mgt: 
Richard Heintz 

PA Blue BeI~ Comp. for Elctms. •..•..•... 215-825-3939 
TX Dallas, Dunbar Aseocs. ............... 214-23&-7151 
lJT Holladay, Sierra Tech. Grp. •.•••.•.•.• 801-272-3733 
WA Kirkland. McLaren .................... 206-827-9400 

CAC MICROCIRCUITS INC., Bel FUI8, 2 Southgate 
, Dr. Ml Carme~ IL 821163, Tel: 618-283-4343, FAX: 618-

263-4295; ~L: 149; SIs. Mgt: Warren Milch 
. ........•.•.........•...•.•........•......•..... A·1723 

Local Sales Offlces & Reps 
AL Huntsville, Interep .....•••......•..... 
AZ. Scottsdale, Alcorn Sis. •.........•..... 
CA Redwood City, James S. Heaton Co. .• 
CA Valencia, C & N and Assoc. •......•... 
CO Boulder, Front Range Mktg. .......... . 

9072; EmpL: 85; SIs. Mgt: llmothy Van Slambrouck; Dis!. CABLEST AR, INCORPORATED, 310 S. Franklin Sl, 
Mgt: llmothy Van Slambrouck Glasgow, KY 42141, Tel: 8OG-338-8223, FAX: 502-651-

FL Longwood, D-Aseocs. ................ . 
GA Norcross, Interep .................... . 

205-881-1096 
602-947-5745 
415-367-9000 
805-254-5844 
303-443-4780 
407-83G-8976 
404-449-8880 
700-n3-2900 . 
317-251-1994 
31&-377-8275 
316-838-0884 
612-457-8000 
913-229-6333 
314-291-47n 

BURLING INSTRUMENTS, INC. P.O. Box 298, Chatham, 
NJ 07928-0298, Tel: 201-635-9481, FAX: 2OH135-953O; 
E~L: 23; SIs. Mgt: Roger Nation 

BURNDY CORPORATION, An FCI Company, 
Richards Ave., Norwalk" CT 06852, Tel: 2Q3-838.<4444, 
FAX: 203-852-6228/6227; E~: 3500; SIs. Mgt: Frank 
Zanattaro 

BURR-BROWN CORP, P.O. Box 11400, Tucson, AZ. 
85734, Tel: 602-746-1111, TElEX: 66-6491, TWX: 91G-
1111, FAX: 609-741-3895; EmpI.: 1500; SIs. Mgt: M. 
Dickey/a McGraIh/J. Stoup& ...•.••..•.. 001637-1839 

LocsJ Sales Offlces & Reps 
AL Huntsville, Rep Inc. ................... 205-881-9270 
CA Los Angeles, Burr-Brown Corp. .•.•.... 818-991-8544, 

805-498-7581 
CA San Jose, Burr-Brown Corp. ...•...... 408-558-8800 
CA Santa Ana, Burr-Brown Corp. ......... 714-835-0712 
CO Den_, Burr-Brown Corp. ........•... 303-452-3545 
GA Atlanta, Rep Inc. .••..•.•......•...•... 404-938-4358 
IL ArIngton Hgts., Burr-Brown Corp. ..... 708-437-28n 
IA Cedar Rapids, Rep Assoc. Corp. .. ":,~19-373-0152 
KS Kansas City, Be EIcIm Sis., Inc. ...•.•• 913::;l42-1211 
MD Hunt Valley, Marktron Inc. .•.•••••••.•. 301-628-1111 
MD Rockville, Marktron Inc. ......... ....... 301-251-8990 
MA N. Billerica, Burr-Brown Corp. ........• 508-87G-9800 
MI Farmington, Burr-Brown Corp. ........ 313-474-8533 
MN Bloomington, Electronic Sis. Aqency .. 612-884-8291 
Me Bridgeton, Be Elcim SIs., Inc. ......... 314-73&-6683 
NM Albuquerque, Morrison & Fern, Inc. .• , 505-271-8433 
NY Endicott, Advanced Comps. Corp. ..... 607-785-3191 
NY Rochester, Advanced Comp. Corp. .... 716-544-7017 
NY Scottsville, Advanced Comps. Corp. ... 716-88&-1429 
NY Syracuse, Advanced Comps. Corp. .... 315-89&-2671 
NY Syracuse, Expert Inds. •...•.....•..... 315-455-2469 
NY Yonkers, Burr-Brown Corp. •....•....• 914-964-5252 
NC Winston-Salem, MurcoIa Corp •........ 91&-722-9445 
OH Aurora, Meta Tech. Sis. Inc. .•...•..... 216-562-8n2 
OH Cincinnati, Burr-Brown Corp. •......... 513-891-4711 
OH Cleveland, K-T/Depco Mktg. •..•..••.. 218-442-8200 
PA Pittsburgh, K-T/Depco Mktg. ......•... 412-367-1011 
PA Spring House, QED EIctms. . . . . . . . . . .. 215-843-9200 
TN Jefferson City, Rep Inc. ............... 615-475-4105 
TX Dallas, Burr-Brown Corp. .......•..... 214-783-4555 
TX Houston, Acudala Inc. ..•............. 713-58G-2451 
TX Houston, Burr-Brown Corp. .•.•.•..•.. 713-988-8546 
TX Plano, AcudaIa Inc. ..•..•.....•...•.•. 214-424-3567 
UT Saft Lake City, Aspen SIs., Inc. ••.•..•. 801-467-2401 
WA Kent, Burr-Elrown Corp. ............... 206-85&-9220 

BURR-BROWN/INTELLIGENT 
INSTRUMENTATION, See Intelligent 
Instrumentation/Burr-Brown 

BURTON ELECTRICAL ENGINEERING, Wyle 
Laboratories, 111 Maryland StreeI, EI Segundo, CA 
90245, Tel: 213-322-0615, TELEX: 858485, lWX: 91G-
346-6699, FAX: 213-322-4520; FSC No.: 81861;~: 55; 
SIs. Mgt: Bill Owen 

BUSSCO INC. 119 Standard Sl, EI Segundo, CA 90245, 
Tel: 213-322-8580, lWX: 910-348-6295, FAX: 213-322-
8130; FSO No.: 29593; Empl.: 55 

BUSSMANN:COOPER INDUSTRIES, P.O. Box 14460, 
Sl Louis, Me 83178, Tel: 314-394-28n, TELEX: 44 841; 
FSC No.: ;Multiple; ~: 3000; SIs. Mgt: John Monter; 
DIBt. Mgt~ John Monter 

BYTE CRAFT LIMITED, 421 KIng Sl N., W_1oo, On!. 
CAN N2J 4E4, Tel: 51&-888-8911, FAX: 51&-746-8751; 
~: 5; SIs. Mgt: Judi Banks 

BYTEK CORP. Instrument Systems Div. 543 tNl77th 
Sl, Boca Raton, FL 33487-1323, Tel: 407-994-3520, 
TELEX: 41198389 BYTEK, FAX: 407-994-3615; ~L: 45; 
SIs. Mgt: MadeUne SaIwiIz 

2973; EmpI.: 25; SIs. Mgt: Larry Hollon 

CABLE SYSTEMS, INC., 210 Broadway, Everett, MA 
02149, Tel: 617-38&-7080, FAX: 617-389-4758; FSO No.: 
33426; EmpL: 70; SIs. Mgt: James R Collmer 

§j CABllTIST 
FAX: 416-475-2609 

CABLETEST INTERNAnONAL INC., 951 Denison Sl 
E. Unit 21, Markham, Ont, Canada L39 3W9, Tel: 418-475-
2607; EmpL: 50 ..•.•...•......•...•.•.... 001230-1233 

Local Sales Offices & Reps 
NJ Toms RI_, Heyco Stamped Prods. .. 900-26G-1800 

IL Itasca, L TO Technlgs. •........•....... 
IN Indianapolis, Insul-Reps, Inc. ......... . 
IA Cedar Rapids, Dy-Tronlx ...••.•....... 
KS WIChita, Dy-Trani. Inc. ............... . 
MN S. Sl Pau~ Northport Engrg. ....•..•.. 
Me Raytown, Dy-Tronix ..•..•.••.....•.•• 
Me Sl Louis, Dy-Tronix .................. . 
NH Amharst, D. A Crowley & Assocs., Inc. 

NJ Ft Lee, Neptune •.........•.•...•..... 
NY Plainview, Neptune .................. . 
NC Raleigh, Beacon Elclms. ....•...•..•.• 
OH Cleveland, Arthur H. Baier, Inc. .•..••.. 
OR Beaverton, N.R. Schullz Co. ....••..... 
PA Hatboro, AQS Electro ................ . 
TN Knoxville, Insu~eps .•.•..•.......... 
TX Austin, 0eIer & MeneIaides, Inc. ...... . 
UT Saft Lake City, Front Range Mktg. ••.•. 
VA Charlottesville, DVS ................. . 
WA Bellevue, N.R. Schullz Co. .....•...... 
WI Milwaukee, L TO Technlgs. ....•....... 

803-673-7050 
201-461-2789 
516-34&-1800 
91&-787-0330 
216-461-8161 
503-843-1844 
215-674-3562 
615-691-7586 
512-453-0275 
801-566-2500 
804-973-0303 
206-746-1890 
414-n4-1 000 

CADDELL-BURNS MFG, 258 E. 2nd Sl, Mineola, NY 
CABLETEST PRODUCTS CO. P.O. Box 494, Malden, 11501-3508, Tel: 516-746-2310, FAX: 516-742-2416; 

MA 02148, Tel: 617-865-2932; ErnpL: 28; SIs. Mgt: H. E. EmpI.: 30 ................................. A.1172-1188 
Holley; DIst. Mgt: H. E. Holley 

CADDELL COIL CORP. P.U Box 1235, South Sl, 
CABLETRON SYSTEMS, INC, 35 industrial Way, Middletown Springs, VT 05757, Tel: 602-235-2019; ~L: 

Rochaster, NH 03867, Tel: 803-332-9400, FAX: 603-332-
4616; EmpL: 1500; SIs. Mgt: Jack Branowskl 6; SIs. Mgt: Jamee Caddell 

CABLE USA, INC. 2584 So. Horseshoe Dr. Naples, FL 
33942-3560, Tet 813-843-8400, FAX: 813-843-4230; FSC 
No.: 67050; EmpL: 55; SIs. Mgr: Joe Giordano 

CABLEX. INC. 96 Inverness Dr. E. Ste. J, Englewood, CO 
80112, Tel: 303-792-5760, FAX: 303-792-3006; ErnpL: 50; 
SIs. Mgt: Ken Harms; DIst. Mgr: Reed C. Mulder 

CABOT BERYLCO, DIV. OF CABOT CORP. See 
NGK Bery/co, Div. of NGK Metals Corp. 

CIJ8TIION 
srsr~IIIIS ,,,C. 

FAX: 708-272-1095 
CABTRON SYSTEMS, INC., 200 N. Anets Dr. 

Northbrook, IL 60062, Tel: 708-498-8090; EmpL: 45; Sis. 
Mgt: Mike Gober ....•.................... '" .,. C·1018 

LocsJ Sales Offices & Reps 
AZ. Tempe, Sierra Tech. Grp. ...•....•.... 602-894-2335 
CA Hayward, ~ Aseocs. ............. 415-358-9559 
CA Orange, XBX SIs., Inc. .. .. .. ........... 714-998-8200 
CA San Diego, XBX Sis., Inc. ....••....... 61&-586-15n 
CO Englewood, Sierra Tech. Grp. ......... 303-79G-17oo 
CT W~ May Tech .....•.......... 203-274-37n 
FL Orlando, DAI. ........................ 407-29&-n54 
GA Ulbum, PhilHp Matthews Corp. ........ 404-381-1882 
IN Incianapolis, Uberty Sis. •....•.•..•..• 317-888-8396 
KS Wichita, Buckman & Aseocs........... 316-267-2052 
MD Silver Spring, Ansell Engrg, ..•.•..•.•.. 301-84&-1655 
MA Reading, May Tech. ..•.•....•....•..• 617-942-7135 
MI Uvonia, Lowell-Wendt ............•... 313-464-2722 
MN Sl Pau~ Countryman Aseocs. ......... 612-845-9151 
MO Sl Char1es, Buckman & Aseocs. ...... 314-947-4727 
NJ Kenvi~ Components tor EIctms. .•..... 201-927-8882 
NM Organ, SiemlTech. Grp. ..•.•..•...... 505-382'5542 
NC Kings, Phillip Matthews Corp. ..•...... 91 &-983-9790, 
OH Dayton, Geotronix ••••.•..••••....•..• 513-854-5839 
OH Richfield, GeoIronil< .....•••••.•••.•••• 216-856-8100 
OR Portland. McLaren, Inc................. 503-297-2248 
PA AlHson PI<, Geotronix .....•.•.•......• 412-487-1770 

~l 
l~oopd BUSSMANN 

Over 
5.000,000 

Fuses 
in Stock. 

Over 
8.000.000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 (415) 835·1500 

1301 Olympic Blvd., • 1026 6th Avenue, 
Santa Monica, CA 90404 Oakland, CA 94606 

!lilt'S a good connection to have. 

INTERCONNECT SPECIAL TIES, INC. 

(800) 752-4777 FAX (714) 447-3976 

SBURNDV 

CONNECTORS AND 
I C SOCKETS 

(800) 752-4777 
Everything For Your Connector Needs 

SPECIALIZING IN Hard to Find Components 
and Value Added Service 

EEM 1991 North AmerIcan offices only. For worldwide reps & distributors, see VoL W. 633 



CADDOC 

HIGH PERFORMANCE FllM .. RESISTORS 

FAX: 714-369-1151 
CADDOCK ELECTRONICS, INC. 1717 Chicago Ave., 

RiverSIde, CA 92507, Tel: 714-78&-1700, 'TWX: 91<l-332-
6108; FSC No.: 19647; EmpL: 300 .... ;, .. A.1852-1879 

Local Sales Offices & RBps 
OH Cieveland, Arthur H. Baier Co. ........ 216-461-6161 
OH Dayton, Arthur H. Baler Co. ........... 513-276-4126 
OR Beaverton, Elctrn. Sources •. :.. . . . . . .. 503-627-0838 
WA Bellevue, EIctm. Sources ............. 206-451-3500 

LDaal DistrlbUlols 
TX Houston, Lenert Co. .................. 713-225-1465 

CAD ENGRG. & ASSEMBLY INC. B663 Tyler Blvd., 
Mentor, OH 44060, Tel: 215-255-7744, FAX: 215-255-
.5900; EmpL: 28 

CADILLAC PLASTIC & CHEM. CO. DIV. OF MA 
HANNA. 143 Indusco Ct., Troy, MI48083, Tel: 313-583-
1200, TWX: 810-232-1886, FAX: 313-583-4715; EmpL: 
1000 

CAD UTILITY CO. 21115 Davonshlre St, Ste.318, 
Chatsworth, CA 91311, Tel: 805-527-8630, FAX: 805-526-
5093; EmpI.: 6; SIs. Mgr: S1an Chambers 

CAIG LABS. 1175-0 Industrial Ave., Escondido, CA 92029-
1431, Tel: 619-743-7143, FAX: 619-743-2480; Empl.: 15; 
SIs. Mgr: Laurie SkuHety; Dist. Mgr: Laurie SkuHety 

CALABRO INDS. INC., See UNITRACK Div., CSlabro 
Inde., Inc. 

CAl-AV, INC. 515B Wastchaster Drive, Campbel~ CA 
95008, Tel: 408-371-0666, FAX: 408-371-0672; EmpL: 8 

CALAY SYSTEMS, INC. 16842 Von Karman Ave., No. 
100, Irvine, CA 92714, Tel: 714-963-1700, TELEX: 
6711321, FAX: 714-863-0310; Empl.: 70 

CAL CRYSTAL LAB., INC. 1142 N. Gilbert, Anaheim, CA 
92801, Tel: 714-991-1580,,800-333-9825, FAX: 714-491-
9825; EITlPL: 30; SIs. Mgr: Audrey Gevers 

CALEX MFG. CO., INC., 3355 Vincent Ad., PIeasan1 Hill, 
CA 94523, Tel: 510-932-3911, TELEX: 269888, FAX: 510-
932-6017; FSC No.: 29988; Empl.: 75; SIs. Mgr: Steve 
Mathias ..................... ".... 001008,1641-1648 

Local Sales Offices & Reps 
CA Long Beh., Saber Entprs., Inc. ......... 213-595-5646 
CA M1n. View, Saber Entprs., Inc. ......... 415-98&-0427 
CA San Diego, Saber Entprs., Inc. .. , . . . . . . 619-271-1523 
CO Parker, Davis AssoCs. .............. .. . 303-841-6648 
qr Tolland, R.G. Assocs. ................. 203-675-4201 
GA MarieHa, Tastech Entprs., Inc. ......... 404-971-2296 
IL Carpentersville, Precision Meas. Prods. Inc. 

. . .. . . . . .. . . . . . . . . .. . . .. .. .. . .. .. .. .. .. 708-426-4446 
MA Hanover, RG. Assocs. ................ 617-293-5233 
MA Lowel~ RG. Assocs. .................. 508-458-9802 
NJ Cherry HIli, AnaIectro Tech. Rep., Inc. 

NC Richfield, Geotronlx .................. . 
OH Trotwood, Geotronix ................ .. 
OR Portland, Topp Engrg. ................ . 
PA AIUsOn Pk., Geotronix ................ . 
';"1 ~Ing HQ1s., Geotronix ............ .. 
TX Houston, ChaUvin Engrg. Co. ........ . 
TX Richardson, Chauvin Engrg. Co. ..... . 
VA Burke, Analectro Tech. Rep., Inc. ..... . 
WA Bellevue, Topp Engrg. SIs. Co. ...... .. 
WA Greenacres, Topp Engrg. SIs. ........ . 

LDaalDlstrtbutois 
OH Richfield, AlphaDistr. .. .............. . 

609-795-6676 
215-659-6100 
513-654-5939 
503-244-7265 
412-487-1770 
313-254-0520 
713-6~770 
214-220-1234 
703-922-4317 
205-747-5400 
509-926-4177 

216-659-7100 

cALiBRON INSTRUMENTS, Burton-Rogers Co., 220 
Greve St, Waltham, MA 02154, Tel: 617-894-6440, FAX: 
617-693-8393; Empl.: 14; Dist. Mgr: W. Burien 

CALIFORNIA AUTOMATION' INC. 11815 Sorrento 
Valley Ad. San Diego, CA 92121, Tel: 619-452-1341 

CALIFORNIA AVIO~ICS LABS. See cru-:Av, Inc. 

, CAliFORNIA DC, 2150 Anchor Ct., NewbUry Park, CA 
91320, Tel: 805-499-3621, FAX: 805-498'831\1; EmpL: 
100;. SIs. Mgr: c. P'!Ion; Dist. Mgr: C. Palon . 

Manufacturers and Sales Offices Directory 
CAliFORNIA EASTERN LABS. INC. 4590 Patrick Henry 

Dr. Santa Clara, CA 95055-0964, Tel: 408-986-3500, 
TELEX; 348393, TWX: 171197; E.: 118 

California 
INSTRUMENTS 

FAX: 619-279-8139 
CALIFORNIA INSTRUMENTS CORP.~ 5125 Convoy 

St, Ste. 201, San Diego, CA 92111-1216, Tel: 619-279-
8620, 8OQ-355-2244, TELEX: 695047 CALICO SDG; FSC 
No.: 16067; EmpL: 70; SIs. Mgr: DR Chilcoat, G.R Holland 
.................. ,. . .. .... .. . . ....... . .. .. D·2179-2181 

Local Sales Offices & Reps 
AL Huntsville, Sci. OVes.-sE .............. 205-536-1969 
lIZ Tempe, ScL Dvcs.-Wast .... ,.......... 802-730-9774 
CA Huntington Beach, Sci. Oves. Wast ... 714-640-3501 
CA San Jose, Scientific Dvcs. ........•... 406-554-0455 
CO Broomfteld, Sci. Dvcs.-Wast ..... '.... .. 303-469-5145 
CT Mt Carme~ Sci. Dvcs.-NE .... . . . . . .... 203-246-9361 
FL Ortando, Scientific Dvcs.-SE .......... 407-841-6180 
IL ArUngton HIs.. Barndt Assoc. . . . . . . . . •. 708-632.()90() 
IN Cannel, BerndtAssoc. ................ 317-844-0114 
KS OVerland Park, Ramsey Assocs. ...... 913-541-1007 
LA MetaIrie, Da1a Mktg. Assocs. ...•...... 504-833-3655 
MD Hunt Valley, Electronic Resources, Inc. 

....................................... 301-584-7547 
MA Wanham, Sci. Dvcs.-NE ............... 617-890-5816 
MN Minneapolis, Berndt Assoc. ........... 612-546-2021 
MO St Louis, Ramsey Assocs. ............ 314-532-9366 
NJ Ridgefield Park, Sci. Dvcs. East, Inc;. .,. 201-440-3430 
NM Albuquerque, ScL Dvcs.-Wast ... . . . . .. 505-883-36Il8 
NY Rochaster, T AE-Rep, Inc. ............. 715-586-8710 
NY Whitney PI., TAE-Rep, Inc. '............ 607-692-3705 
NC Raleigh, Sci. Ovcs.-SE ................ 919-859-0868 
OH Cincinnati, Dietrich & Assoi:. .......... 513-984-6924 
OH Independence, Dietrich & Assoc. ...... 215-842-1965 
OK Tulsa, Dala Mktg. Assocs. ............ 916-494-2711 
OR Beaverton, Northwast T&M ........... 503-645-9000 
PA Horsham, Sci. Dvcs. East ............. 215-956-0700 
PA Pittsburgh, Diatrich & Assoc. .......... 412-892-2992 
TX Austin, Data Mktg. Assocs. ............ 512-336-4701 
TX Dallas, Data Mktg. Assocs... .. .. .. .... 214-66HI3oo 
TX Houston, Da1a Mktg. Assocs. ........• 713-579-2995 
TX San Antonio, Data Mktg. Assocs. ... . • • 512-342-3031 
WA Bellevue, N.W. Tast & Measqrement " 206-661-8857 
WI Milwaukee, Barndt Assocs. •...•...... 414-545-8400 
Can Markham, Ont.. Multitast EIctms. ...... 416-470-2929 
Can N. Vancouver, ac., Jereme & Francis Co., Ltd. 

..... .. .. .. . . .. .. . .. .. . . .. .. . .. .. .. . .... 804-965-1266 

CALIFORNIA MICRO DEVICES, INC., 215 Topaz Street. 
Milpitas, CA 95035, Tel: 408-263-3214, FAX: 408-263-
7846; FSC No.: 56427; Ernpl.: 70; SIs. Mgr: Stephen R. 
Pass 

CAliFORNIA MICROWAVE, 990 Almanor Ave. 
Sunnyvale, CA' 94088, Tel: 406-732-4000, TELEX: 35 
2016, 'TWX: 910-339-9231, FAX: 408-732-4244; Empl.: 
1020 

CdLmdAK 
CORPORATION 

FAX: 818-287-7350 
CALMARK CORP., 4915 Walnut Grove Ave., San Gabriel, 

CA 91776. Tel: 816-287-0451; FSC No.: 52094; EmpI.: 90; 
SIs. Mgr: Peter Jeanseau; Dist. Mgr: Peter Jeanseau 
....................... : ......................... C·1019 

Local S8Jes Offices & Reps 
lIZ Phoenix, Howe & Howe Sis. .......... 602-264-7971 
CA Oceanside, Noc Rep. Tec.h. Sis. . . . . . . . 619-941-0558 
CA' San Gabriel, calmark CoIp. ........... 815-287-11451 
CA Santa Clara, calmark CoIp. ;.......... 406-966-1280 
FL Winter Springs, Sunland Assocs. . . . . .. 407-365-9533 
IL Dcwners Greve, GoHen Assoc. ....... 708-512-0093 
IA Cedar Rapids, S1an Clothier Co. ...... 319-393-1576 
KS Olathe, S1an Clothier Co. ............. 913-629-0013 
MD Cockeysville, Dalbrook CoIp. • . . . . . . . . . 301-666-2212 
MI Farmington Hills, W.RHummon ....... 313-474-0661 
MN SL Paul, Innovate Sis. .. • . . . . • . . . . . . . .. 612-225-9772 
MO St Charles, S1an Clothier Co. ......... 314-926-6078 
NJ Fort Lee, Neptune Elect .............. 201-461-2769 
NY E Syracuse, Fountain, Young & Co. ..315-437-7733 
NY Plainview, Neptune Elect ............. 516-349-1600 

NC Matthews, Arthur, Harris & Aaaoc8. .-:.. 704-845-1085 
OH Miamisburg, Electronics Camps., Inc. . . 513-68&-3340 

. OH Rocky River, Electronic Compe., Inc. •. 215-331-5330 
OR Beaverton, UniCOft1), Inc. ............. 503-643-1645 
PA Colmar, Dalbrook Corp. ............... 215-997-2770 
TX Richardson, Zonk Assocs. .. ,......... 214-238-7651 
TX Stafford, Zonk & Aaaoc8. .............. 713-561-7777 
WA Snohomish, UnIcomp, Inc. , •..•...•... 206-568-0511 
EXP Ireland/Cappoquin, CaImark Ireland, Ltd. 

. .. • .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. 353-5&-54205 
EXP San Gabriel, CA, Camark CoIp. . . . . . .. 818-267-0451 
PR Sanlr\Jce, SISCO ................ ,.... 809-725-3137 
Can islington, Ont.. Pipe-ThompsOn Ltd. ... 415-235-2355 

Local DistrlbUlols 
lIZ Phoenix, Aero-Space Southwast ..•... 802-582-2779 
CA FreIT1clf1t, Terminal Sis. Corp. ..... : .... 415-655-7722 
CO Denver, Solder Tee. .. .. .. .. .. .. .. .. .. . 303-623-5000 
IL Elk Grove, Martec Aaaoc8. ••••••••••.• 708-955-8090 
MD Beltsville, Petricko, Inc................. 301-837-4960 
MA Haverhill, Cord........................ 617-374-0100 
MN MinneapoUs, Aero-Space Computer Supp. 

. .. . .. . .. .. .. . . .. .. .... .. . .. .. .. . .. .. .. 612-884-4725 
NJ Corbin Ci1y, Index ................. ;.. 809-628-4040 
NM Albuquerque, BaIaIron .. .. .. .. .. .. .. .. 505-821-1122 
NY Elmsford, Muilimetrics Co. ............ 914-347-3667 
NY Endwel~ Pryrne-Llne 0Istrs. ........... 807-749-5200 
OH Miamisburg, Eel 0Istrs. .............. 513-68&-3340 
TX EI Paso, International EIex. . . . . . . . . . . . . 915-598-3406 
TX Richardson, Zec Sis. ...... ............ 214-969-0895 
Can Mississauga, 0nL, Rush Elex. Ltd. .. .. • 415-677-7260 

CALMOS SEMICONDUCTOR, INC. 20 Edgewater 
Street. Kanata, Ontario, Canada K2L lV8, Tel: 613-835-
1014, 8OQ-267-7231, TELEX: 053-4501, FAX: 613-831-
1742;EmpI.:52; SIs.Mgr:VlnceVenebs; Dist.Mgr:CarcI 
Ncrton 

CAL-R, INC. See Sfemice, Inc. 

CAL-SCOPE, Exceltron Inc. 473-707 Macera. Ave., 
Sunnyvale, CA 94086, Tel: 408-730-4573, 1-800-826-
3547, FAX: 408-730-9537; EmpL: 4; SIs. Mgr: Michi A 
Kawaguchi 

CAL -TEK ENGINEERING, 36 Riverside Drive, Kingston, 
MA 02364, Tel: 617-585-5666; EmpL: 5 

CAMBRIDGE AEROFlO, INC. 900 Mt Laurel CIrcle, 
Shirley, MA 01464, Tel: 508-45-2348, TELEX: 948503, 
FAX: 508-425-2338; EmpL: 25 

CAMBRIDGE ELECTRONICS LABORATORIES,2O 
Chaster SL, Somerville, MA 02144, Tel: 617-629-2805, 
TELEX: 948580 RACE 

CAMBRIDGE FILTER CORP., P.O. Box 4906, Syracuse, 
NY 13221-4906, Tel: 315-457-1000. TELEX: 322096, FAX: 
31~7-7341; Empl: 400-500 

CAMBRIDGE INSTRUMENTS, INC., Optical Systems 
Division, P.O. Box 123, Buffalo, NY 14240, Tel: 716-891-
3000, TELEX: 91-265 REICHERt BUF UW; EmpI.: 650; 
SIs. Mgr: Ronald Armstreng, VP Sis. & Mktg. 

CAMBRIDGE PRODUCTS, 244 Woodland Ave., 
Bloomfield, CT 06002, Tel: 203-243-1761, 8OQ-243-8814. 
FAX: 203-242-7006; EmpL: 32; SIs. Mgr: Bill PHcher; Dist. 
Mgr: Bill PHcher . 

CAMBRIDGE TECHNOLOGY, INC. 23 Elm Street, 
Watertown, MA 02172, Tel: 617-923-1181, TWX: 910-250-
7539 CAMTECH BSN, FAX: 617-924-8378; EmpL: 33; SIs. 
Mgr: BrucEI Rohr 

CAM. GRAPHICS CO. INC. 15 Ranick Dr. W. AmItyville, 
NY 11701, Tel: 515-842-3400, FAX: 515-842-1005; FSC 
No.: 63203; EmpI.: 50; SIs. Mgr: Michele Forbes 

CANADA WIRE AND CABLE L1MITED,250 Ferrand Dr. 
Oon Mills, OntarIo, Canada MaC 3J4, Tel: 416-424-5000, 
TELEX: 065-24120, FAX: 416-424-1008; EmpL: 5,000; SIs. 
Mgr: John Murphy (Long Beach) 

CANADIAN THERMOPlASTICS ' OP. FERRO 
CORP., Ferro IndL Prods. Ltd. Thermoplas.Div. 354 
oa,tis Road, Oakville, ONT. L6J 2Xl, Tel: 416-845-4277, 
TElEX: 06-962218; SIs. Mgr: Wayne Smllh 

CANADIAN THERMOSTATS & CONTROL DEVICES 
LTD •. 8415 Mountian Sights, Montreal, , PO. Canada 
H4P2B8, Tel: 514-739-3274, TELEX: 05-825619, FAX: 
514-739-2902; EmpI.: 20; SIs. Mgr: Richard W. Murk 

C & C JETRONIC, INc;, R-.:h Pk. 318 Wall St, 
Princeton, NJ 08540, Tel: 809-921-8540, FAX: 809-921-
7871; EmpL: 30; SIs. Mgr: C. Jerry Chiang ..... A.Z188; 

<>1393; 001852 

634 North American offices only. ,For worldwide reps & distributors, see VoL W. EEM 1991 



Manufacturers and Sales Offices Directory 
C & C TECHNOLOGY INC. Bldg. 9, Unit SQ, 245 W. 

Rooseveb Rd., west Chicago,lL 60185, Tel: 708-231-0015, 
TaEX: 4974611, FAX: 708-231-C1345; Empl.: 6; Sis. Mgr: 
Randy Cochran 

C&D CHARTER POWER SYSTEMS, 3043 Walton Rd., 
Plymouth Meating. PA 19462, Tel: 215-628-9000, TELEX: 
665 1059 CD BAT UW, TWX: 510-660-6436, FAX: 215-
628-6579; Empl.: 1500 

C &. K COMPONENTS, INC., 2035 Hwy. 70 East, 
Clayton, NC 27520, Tel: 919-553-3131, ESVLNK: 
62951859, FAX: 919-553-4758; Empl.: 250 ..... 801655 

The Primary Source Worldwide~. 

FAX: 617-527-3062 
C &. K COMPONENTS, INC., 15 Riverdale Ave., Newton, 

MA 02158-1082, Tel: 617-964-6400, TELEX: 92-2544, 
TWX: 710-335-1163; FSC No.: 09353; EmpL: 450; Sis. 
Mgr: T. Hankins; DiBI. Mgr: James MarUnec, Gen. Mgr. 
................................................. a·l654 

Local Sales Offices & Reps 

Canon 
FAX: 516-354-1114 

CANON U.S.A., Elctrn. Comps. Div., One Canon 
Plaza, Lake Success. NY 11042, Tel: 516-488-6700, 
TELEX: 516-354-1114; Empl.: 500; Sis. Mgr: Ron Travis 
............. : . . . .. . . . . . . .. .. . . . .. .. . ...... a·1886-1887 

Local Sales Offices & Reps 
CA Santa Ctara, Canon USA. Cor11l8. Div. 

408-988-8780 

CANYON ELCTRNS. 2001 w. North Lane, Phoenix, AZ. 
85021, Tel: 602-944-4421, FAX: 602-943-0739; SIs. Mgr: 
George J. Mitlak .. .. . . . . .. . .. . . . . .. . .. . . . .. .. ... a.1043 

CAPACITOR SPECIALIST, See CSI Capacitors 

CAPACITOR TECHNOLOGY PRODUCTS,INC., 5015 
Speedway Dr. Ft Wayne, IN 46625, Tel: 219-484-9054, 
FAX: 219-484-8275; Sis. Mgr: Kevin Kurtz 

CAPCON, INC. 147 Wesl25th Street, New York, NY 10001, 
Tel: 212-243-6275, FAX: 212-645-0185; Sis. Mgr: Ed 
Reeves; DiBI. Mgr: B. Cameron 

AL HunisviUe, Beacon Elctms. ......•..... 
AZ. Tempe, Reptronix, Lid. .•.........•...• 
CA Auburn, EwinlrFoley, Inc. ....•..•..... 
CA LOs Altos, Ewing-Foley ...•.....•..... 
CA MonIroee, Luscombe Eng. •.....••.... 
CA San Diego, Luscombe Eng. •...••..... 

:Oot:~~ CAPINTEC INSTRUMENTS, 6 Arrow Rd., Ramsey, NJ 
07446, Tel: 201-825-9500, TELEX: 642375, FAX: 201-625-
1336; FSC No.: 6666;6685; Ernpl: 150; Sis. Mgr: Eric 
Weis; Dis!. MgT: Robert Kanzler 

CD Boulder, Front Range Mklg. .......... . 
FL Boca Raton, Beacon Elctms. ......... . 
FL Longwood. Beacon Elctms. .•...•..... 
GA Atlanta, Beacon Elctms. •.•..•.•...•... 
IL Elk Grove VIg., Control Sis. ••..•...... 
IN Canne~ Technlg. MkIg. Corp. ........• 
IN Ft Wayne, Technlg. MkIg. Corp. ...... . 
MO Raytown. Can Tech, Inc. •..•......•... 
KY Louisville, Bromberg & Assoc. ....... . 
KY Loulsvllle, Technlg. MkIg. Corp. . .•.... 
MD Randallstown, Beacon North, Inc. .... . 
MI Farmington Hills, Rathsburg Assoc. .. . 
MN Minnetonka, Gibb Belms. .....•....... 
MO Bridgeton. Can Tech, Inc. . ........... . 
MO Kansas City, Hili & Co. ............... . 
MO St Louis, Hill & Co. .................. . 
NM Albuquerque, Reptronix •........•..... 
NY Port Washington, Ashtec, Inc. ...•..... 
NY Victor, Net SIs. .....••.•............... 
NO Raleigh, Beacon EIctms. ............. . 
NO Raleigh, Jl.S Assoc. ................. . 
OH Baachwood, Thompson & Assocs. ... . 
OH Dayton, Thompson & Assocs. ......•.. 
OR Tigard, LD Elctms. .......•............ 
PA Santurce, Baacon Elelms. ........•... 
PA Wayne, Quality Comps. .....•......... 
TX Austin, R. F. Kimball Co. Inc ..•.•...... 
TX Richardson, R. F. Kimball Co. . ....... . 

CAPITAL EQUIPMENT CORPORATION, 99 South 
Bedford St, Burlington, MA 01803, Tel: 617-273-1818, 
FAX: 617-273-9057; FSC No.: 3625; Sis. Mgr: Sid Mayer 

CAPITOL 
SWITCH INC. 

FAX: 203-744-3304 
CAPITOL SWrrCH INC., Box 609, Bethel, CT 06801, Tel: 

203-744-3300; FSC No.: 01546; Empl.: 30 . . . . .• a·l656 

Local Sales Offices & Reps 
CA LOs Abos, Frauman Assoc. .......... . 
CA San Diego, Tauber & Assoc. ......... . 
GA Marietta, B-C Elctm SIs. Inc. ......... . 
IL BaningIon, Richard Fisk MkIg., Inc. ... . 
NY Marcel/us, Mullahy Sis., Inc ..•.....•... 
OH Dayton, Lessis Assoc. ............... . 
PA Southampton, Campbell Assoc. ...... . 

415-941-C1660 
619-274-7247 
404-565-2068 
312-381.-0653 
315-685-6280 
513-294-1551 
215-322-6630 

THE CARBORUNDUM COMPANY, Electric 
Products, P. O. Box 156, Niagara Faile, NY 14302, Tel: 
716-278-2521, FAX: 716-278-2298; EmpL: 2000; Sis. 
Mgr: G.G Innocenti; DiBI. Mgr: D.E. Cocka, Prod. Mgr. 
....... '" .. ..... . .. . . . ..... . . . . . .. . .. .. ... A·1880-1881 

CARCO ELECTRONICS, 195 Constitution Drive, Menlo 
PI<., CA 94025-1106, Tel: 415-321-11174, TELEX: 346462, 
FAX: 415-321-1890; FSC No.: 21875; Empl.: 85; SIs. Mgr: 

CARCO 

FROM STOCK _&.,® The Primary s:"rce 

...... Worldwlde~ .. , 

SWITCHES 
Miniature, Subminiature, Toggle, DIP, 

Rocker, Lever, Pushbutton, Slide, 
~otary, Thumbwheel & Switchlock 

Gk./UnimaX 
Over 

8.000.000 
Relays & 
Switches 
in Stock, 

The 
Largest 
Relay & 

Switches 
Distributor 

in the World. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

UT Salt Lake City, Aspen Sis., Inc. ....•... 
VA Sterling. Beacon North ....•...••...... 
WA Snohomish, LD Elctms. ..............• 
WA Spokane, LD EIctms. •................. 
WI Brookfield, Control SIs. .•..•..••.....•. 
Can Markham, Ont, Avotronlcs, Lid. .....•• 
Can Pointe Clare, QUE, Avotrorics, Lid. .... 

918-885-8591 
415-941-4525 
818-249-9000 
619-292-4323 
303-443-4780 
407-997-5740 
407-332-1940 
404-256-9640 
708-595-2110 
317-844-8462 
219-432-5553 
818-358-8100 
502-458-1498 
502-893-1377 
703-478-2480 
313-489-1500 
612-935-4600 
314-291-4230 
818-361-1669 
314-842-6868 
505-292-1718 
516-767-0336 
718-924-1844 
919-787-0330 
919-646-6445 
216-831-6277 
513-435-7733 
503-684-6221 
809-728-5040 
215-667-3553 
512-443-5264 
214-231-3447 
801-467-2401 
703-478-2480 
206-568-0511 
509-922-4883 
414-797-9500 
418-475-2024 
514-697-2135 

C & K/UNIMAX, INC, C & K Components, Inc., Ives Rd., 
P.O. Box 152, WalUngford, CT 06492, Tel: 203-269-6701, 
FAX: 203-265-5398; FSC No.: 80207; EmpL: 250; Sis. 
Mgr: B. D'AmIoo 

PauIJ.Roberts IA~ 
CIC 
The Prlm~ry Sourer Worldwld~l: 

CANDELA LASER CORPORATION, 530 Boston Post 
Ad., Wayland, MA 01178, Tel: 508-358-7637, TELEX: 
216475, FAX: 506-358-5802; Empl.: 171; SIs. MgT: Philip 
Crowby 

CANFIELD CONNECTOR, Canfield Industries. 6433 
South Ave., Bldg. 1, Suite 4, Youngstown, OH 44514, Tel: 
218-758-6299, FAX: 218-758-11912; EmpI.: 35; SIs. Mgr: 
Todd Harmon; DisI. MgT: Todd Harmon 

CANOGA-PERKINS CORP, 21012 Lassen St, 
Chatsworth, CA 91311, Tel: 816-718-6300, TELEX: 
182341, TWX: 510-6013-836, FAX: 81&718-6312; EmpL: 
107; SIs. Mgr: Paul Stennes 

over. 8.000.000' •• 
Relays & 
Switches 
in Stock. 

The 
Largest 
Relay & 

Switches 
Distributor 

in the World. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

BRILL 
ELECTRONICS 
(415) 834-5888 
610 E. 10th SI. Oakland. CA 94606 

Ga 
The Primary Source Worldwide"" 

(213) 452-8002 

EEM 199.1 North American offices only. For worldwide reps & distributors, see Vol. W. 635 



CARDIN 

CIlR .... GSWITCH 
.SWITCHES ANOCIRCUITBREAKERS 

FULL LINE AUTHORIZED DISTRIBUTOR 

~iJJ 
ELECTRIC SWITCHES 

INC 0 R PO R AT E D 
2478 Fletcher Dr, Los Angeles, California 90039·2897 

213-660-1310800-421-8855 
fAX' 213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-SIOO.FREE CATALOG 31EM on REQUEST 

CAR ..... OSW.TCH· 

LIGHTED, TOGGLE,PUSH, SLIDE, 
ROTARY, ROCKER & TRIGGER 

SWITCHES 
MAGNETIC CIRCUIT BREAKERS 

BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 10th SI .. Oakland. CA 94606 

(-) 
(213) 452-8002 

Manufacturel'$ and Sales OffIces Din~jMV 

CARDINAL CONTROL CO, 110 KensIngton Ad., 
KensIngIon. cr 06037, Tel: 203-828-6379; SIs. Mgr: LEP. 
BeaIman; 0Ist. Mgr: LEP. B8aIman 

CARDINAL PR()DS.. INC, 2840 CrocIdy Way, Santa Me, 
~ 92704, Tel: 714-54&-1224, FAX: 714-54&-1254; EmpI.: 
,20; SIs. Mgr: John.HasIImam 

CARDION ELCTRNS.,.See ISC CerdIon Electronics, 
Inc. . 

CARDON CORP, One Exeter Plaza, Boston, MA 02118, 
Tel: 617-267-1760; Empl: 10 

CAREY ELECTRONICS ENGINEERING co.. 1660 
CIIIIon Ave., SprIngIteId, OH 45505, Tel: 513-323-6300; 
Empl: 10-25 

CARIBBEAN ASSEMBLIES, INC. 404 Stale Ad. 434, 
WIntersprIngs, FL 327011, Tek 407-327-D602, FAX: 407-
327-D602; EmpL: 200 . 

CARISTRAP INTERNATONAL, INC. 1760 Fortin Blvd., 
Chomedey, Levee, Cluebeo, Canada H7SIN8, Tel: 514-667-

. 4700, lB..EX: 05-24463; FSC No.: 
05-24463;;;514-66a-152O; Empl: 50; SIs. Mgr: IwafII 
KarEs; DIst. Mgr: IwafII Kara. 

CARITRONICS INC. PO Box 621 Dept. E89M, West 
CaJdweI, NJ 07007, Tel: 201-575-8916; Empl: 30; SIs. 
Mgr: Richard NeIeon 

CAAUNG8wrrcH, INC, 60 Johnson Avenue, Plainville, 
err 06062-1158, Tel: 203-793-11261, FAX: 203-793-9231; 
EmpI.: 1200; SIs. Mgr: Alex Jamieson, NalLSIB. Mgr. 
•.•.•.•..•.. .. ....••.•.•..•... 801358-13111, 11157-1858 

. C811 toll free 1-800-243-8556 lor IocaIIons 01 
~ and DisIribuIors. 

LDca/ SaIea 0tfIcea & Reps 
AZ ScoItadeIe, Advent Con1I- Corp. •••••• 
CA Weellake VL, Scott Johnson .: ....... . 
CO Denver, Advent Con1I- Corp. ........ .. 
cr PIainYlIIe, CarIingawiIch, Inc; .•.••....• 
FL TIIfI1l8, FlorIda Con1I- SIs. InC. ....... . 
IN indianapolis, [)oM As8oc. ............. . 
KS MIssion, MemIns Co. ................ . 
MO GaIthersIlurg, Naudain Aaaocs. ...•... 
MA HopIcInton,BerlcshlreEJcVns. ...•...•. 
MI Laituup WIage, R. Co Nordstrom & Co. 

MN CIystal, Technical Con1I- ............ . 
Me> Clayton, MemIns Co. ................ . 
NH Nashua, Berkshire EJcVns. ......•...•. 
NJ Burlington, VIlE EJcVns. ............. . 
NJ EaIontown, PacenI Engrg. ........... . 
NY Great Neck, Pacent Engrg. .•.••.•.•.•• 
NY Rocheeter, VIlE EIcIme; ............. . 
NO Siler CIty. Crossroads ElcIms. As8oc. 

OH Columbus, Gerry Bryant •...•.••..•••. 
OR HiIIaboro, Temco Northwest ......... . 
SO W. Columbia, Crossroads EIcIm8. .... . 
TX Dallas, ConIroI eon.-. ............. .. 
UT Salt Lake CIty, Quorum 3 SIs. Grp. •..• 
WA BoIheII, Temco Nor\hwest ........... . 
WI Mequon. Wm. Bolles Aaaocs. •.•.•...• 
Can Markham, Ont. Deeldn SIB. ........... . 

LDca/ DiIIttibuIot8 
AL MonIgomery, SclutMn ConIroIs ...•.. 
AZ TIIfI1l8, L~ Inc; ................. . 
AR UtIle Rock, CarIIan Betee ............ . 

602-481~ 
605-494-9823 
303-465-1965 
203-793-9281 
613-873:-3622 
317-842-4424 
91 a-432-9323 
301-258-5040 
506-435-9356 

313-55&-7373 
61~12 
314-993-6600 
603-88&-1668 
609-387-9331 
9011-389-1409 
516-462-4678 
716-473-5015 

919-742-2372 
614-670-7338 
503-645-2030 
1103-791-6696 
214-458-88n 
601-943-92.27 
205-461-11150 
414-241-:1320 
416-475-1412 

205-2n-5030 
602-730-1633 
501-562-9100 

Underwriters Safety 

The 6) Largest 
Relay •• 

Distributor 
in the World 

'Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 pm. are 
Shipped the Same Day 

213J 452·1229 (4151835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monlca,CA 90404 Oakland, CA 94606 

CA Buena Park, CypresS EJcVns. ......... 213-744-0355 
CA ChaIaworth, Poco Sis. ................ 811HD0-6727 
CA G ... C81Swi1ch ................... 213-770-2330 
CA HayWard. Electro eon.-. ............. 415-783-5600 
CA Los AngeIas, Electric SWIIchee ....... 213-860-1310 
CA San DIego, CypresS EJcVns. .......... 619-535-0011 
CA Santa Clara, CypresS EJcVns. •.••••••• 40H80-2500 
CA Van IikJys; Wee-Garde Compa. • • •• • • •• 819-78&-3724 
CO EngIewOod,.CypresS EJcVns. ..•.•••••. 303-792-6829 
KS Overland Park, Wee-Gaide eon.-. ,.. 913-262-2718 
cr Hartford, Wee-Garde Compa. ......... 203-627-7705 
cr WaIIingIortI, Sager Baa. Supp. ........ l!03-2e6-I8OO 
FL I.ekeIend, Wee-GaIde Compa. ........ 813-844-7564 
L CeroI SIJeam, Wee-Garde Compa. .... 70&-653-1460 
L WheeIng, Hawk EJcVns. .............. 706-459-4030 
IN IncIanapoIs, [)oM As8oc. ........... .•. 317~ 
IN indianapolis, Mar EIctms., Inc. ... ,..... 317-633-6699 
IA Daver1XJrI, InclJaIrIaI Eng. Equip. ...... 31H23-8721 ' 
KS WIchIta, RSC EJcVns. ......... ~....... 319-267-5213 
MEl CoIuntia, Sager EIec. Supp. •••••••••• 301-995-6580 
MD ~ Treeko SIs, Inc; ............ 1-800-639-0562 
MA Hngham, Sager EIec. Supp. .......... 617-749-6700 
MI St Clair Shoree, Spemco .... \........ 313-nl-2700 
MN Mlm\eapoIIs, Bergquist Co. .••..•..• ..• 612-635-2322 
MN MlmeapoIie, Stark EJcVns. ............ 612-332-1325 
II. I..incomhIre, Grainger ................ 70&-913-8333 
Me> St Louis, Wee-GaIde Con1I- .......... 314-567-7776 
NH Nashua, Wae-Garde Con1I- ........... Il03-880-1971 
NH Salem, Sager EIec. Supp. ............. 1103-896-1346 
NJ . 0aIdand, Relay SpeciaIIIea ............ 201-337-1000 
NY Hauppauge, Sager EIec. Supp. ........ 616-348-1300 
NY RocMaer, Simcona EJcVns. Corp. •••• 719-329-3230 
NY WoodsIde, SwlIches Unltd. .. . • . .. • • . .. 716-478-5000 
NO Raleigh, Sager Baa. Supp. ............ 919-850-9550 
OH CIncinnatI, SchuaIer ...•.• ,.;......... 513-489-1400 
OH Cleveland, Repco EJcVns. . •• . • •• .•• •• • 219-249-8Il00 
OH WeetarvllIe, We&-Garde Compa. ...... 614-8115-0319 
OK 0Idah0ma CIty, RSC EIcIms. ...... . .. • 405-631-7729 
OR Beaverton, ~ Resources •••• 503-841-11466 
OR Beaverton, CypresS EJcVns. ........ ... 503-841-2233 
OR Portland, ~ Supp. •••.••••••.• 503-231-4633 
PA Mars, Sager EIec. Supp. .............. 412-772-2233 
PA McKean, Advacom, Inc. ............... 814-479-7774 
PA Philadelphia, Sager EIec. • • • • • ... • .. • .. 215-484-4336 
SO Columbia, DIxie EJcVns................ 1103-779-5332 
L Chicego;Newark EIcIms. ............. 600-36N1673 
TX Dallas, CypresS EIcIms. ............ ... 214-1189-1435 
TX Dallas, Wee-GI!rde eon.-. ........... 214-357-1766 
TX Ft Worth. Ailed EIctrns., Inc. .......... 817-336-5401 
WA BoIheII, CypresS EIcIms. .............. 206-483-1144 
WA Kent, ~ ResourI:ea .. ~...... 206-454-6686 
WA SeetIIe, Radar EIec. ................ • . . 206-262-2511 
WI Cedarburg. A.A. EIec. ...... ........... 414-377-8000 
WI Waukesha, Hawk EIcIms. ............. 414-547-4457 

CARLON, A Div. of Lamson & Sessions, 25701 Science 
Park Drive, Cleveland, OH 44122, Tel: 216-831-4000, 
TELEX: 35300 BCWD, FAX: 216-831-32011; EmpI.: 120 

CAROL CABlE co. INC., 249 RoaeeveIt Ave., PawIuckaI, 
RI 02662, Tel: 401-728-7000, TELEX: 927-750; FAX: 401-
724-3446; FSC No.: 53909; Empl: 3000; SIs. Mgr: 11m 
Danby 

CAROlINA STEa & WlRE,P.e. Box 829, LexIngton, SO 
29073-0829, Tel: 803-359-5501, lB..EX: 573355, FAX: 
803-359-1201; FSC No.: 72954; EmpI.: 125 

CAROL METAL PRODUCTS, 3949 Grove Ave., Gurnee, 
a.. 60031, Tel: 708-244-3230, FAX: 7OH62-5292; EmpI.: 
23; SIs. Mgt: Tany Pullega 

CARPENTER TECHNOLOGY CORP. p.o. Box 14662, 
Reeding, PA 19612, Tel: 215-371-2000, TELEX: a3e-432; 
Empl: 3,600; SIs. Mgr: W. M. Me Cue 

, CARROll. TOUCH, INC. P.O. Box 1309, Round Rock, TX 
76660, Tel: 512-244-3500, FAX: 512-244-7040; EmpI.: 75; 
SIs. Mgr: Jim Welchly 

CARROT COMPONENTS CORPORATION, 4620 
C811e CueIzaI, CemeriIIo, CA 93012, Tel: l105-484-O64O, 
FAX: 605-484-7458; Empl: 14; SIs. Mgt: KannaIh E. 
Rhines; 0Ist. Mgt: KannaIh E. Rt*Iee 

LDca/ SaIea 0tfIcea & Reps 
AZ ScoItadeIe, 9MB & Aseocs. ••...••..•. 602-996-0631 
CA Anaheim, NeIIon8, EPC ............... 714-630-8994 
CA Los AIIoII, NIckeraon-Gray ............ 415-941-5777 
CO ~1fIwood, Sage Asrioc:. ............. 303-79G-lln 
FL AIIamonIe SprIngs, DHR MIdg. ........ 407-331-1199 
a.. BensenvIlle, Hortzon Tech. SIB. ....... 312-860-7900 
IN IndIanapoIa, Current EIelC. Mkig. ...... 317-257-1651 
MEl GaItheraburg. CaIwIthen Assoca, Ii1c. 

....................................... 3OH121-9545 
MI NorIhvtIle, Shanmck SIs. ..... ~ .. . . .. . 313-344-2566 

I~---------------I MN Mimeapolie, Microelectrollic SIB....... 612-829-0948 

636 North American offices only. For worldwide reps & distributors, see Vol w. EEM 1991 



Manufacturers and Sales OffIces Directory CHALCO 
MO Manchester, Urna & Asaocs. .......... 314-256-4727 
KS PraIrie Village, Urna & Asaocs. ........ 913<642-7471 
NJ New Brunawk:k, Synergy Sis. .....•.•. 2OHI28-5090 
NY Dryden. Sturges EIc:tm Inc. ••..•..•.•• 607-844-8604 
NC Raleigh. DHR Mkig. •.••. •••••• ••.. •.•• 918-829-1970 
Ott Dayton. Shamrock EIex. Sis. .......... 513-258-1727 
OR Beaverton, N.R. Schultz Co. •• . . . . . . . . . 503-643-1644 
PA Proapect PIt, EW SIs. .... . . . . . . .• . • . . . . 215-534-3340 
MA Manomet, RJR Asaocs. ............... 5OB-85B-398O 
TX Dallas, HamIlton EIctms. ......•..•.... 214-987-3326 
WA IIeIIewe, N. R Schultz Co. ...........•. 206-454-0300, 

206-455-1601 
can MonIreaI, Que., Shelley Newman •••••. 514-48H9114 

CARSON MANUFACTURING CO. INC. 5451 N. RtnI 
&; P. O. Box 20464, hdlanapoIs,1N 46220, Tel: 317-257-
3191, FAA: 317-254-2667; EmpL: 85 

CARTER MANUFACTURING CORPORATION, 237 
Sugar Road, Bolton, MA 01740, Tel: 508-779-5501, FAX: 
508-779-6166; FSC No.: 03929; EmpI.: 30; SIs. Mgr: Leo 
T. NIchols, VP Sis. 

CARTER MOTOR. 400 Stagecoach Trai~ Warren. L 
61087-11647, Tel: 815-745-2100. FAA: 815-745-2135; SIs. 
Mgr: John W. SmIth 10 

CASEMAKER, Stebco Industries, Inc.. 1020 West 40th 
SIr8et, Chicago, IL 60609, Tel: 312-254-1221, TWX: 91()' 
221-2470. FAX: 312-254-4030; FSC No.: 38-2405334; 
EmpI.: 25 

CASSO-SOLAR. PD. Box 163, U.s. Route 202, Pomona, 
NY 10970, Tel: 914-354-2soo. TELEX: 475-4099, FAA: 
914-362-1856; EmpL: 50; SIs. Mgr: T. Carl 

TX Dalles, R Squared EIc\ms. .......•.... 214-408-1117 TX Dallas, REM Comps. •.•.•..•..•.•...•• 214-234-10611 
can ConconI, C8C ........................ 416-86().1616 Local DisI1IbuIot8 
can Toronto, TLS ......•..•...........•... 41&-479-1911 PA Bensalem, Scott's Emergency UghIIng 
can Toronto, ant, TLS .......•............ 41&-479-1911 

ceo IMAGING, Fairchild Weston Systems, Inc.. 1601 
McCarthy Blvd.. Milpltes, CA 95035, Tel: 40&-433-2500; 
SIs. Mgr: .1m Johnson 

215-839-1777 

CENTECH CORPORATION, 200 w. 88Ih St, 
MinneapoIs, MN 55420, Tel: 612-661-6245, TWX: 431-
0015-U1M, FAX: 612-661-4137 

c-coR 8..CTRNS.. 60 DecIbel Ad., State Collage, PA 
16601, Tel: 614-238-2461, 60().233-2267, FI\X: 814-238- CENTENT CO. 3879 S.MeinSt,SantaAna,CA92707, Tel: 
4085; FSC No.: 12775; EmpL: 530; SIs. Mgr: J. Hastings 714-979-6491; EmpI.: 14; SIs. Mgt: A FI'8irnIroI8 

CCP/TECHNICAL DEVICES, 8529 North Dixie Dr. 
Dayton. Ott 45414, Tel: 513-89().7661, FAX: 513-89(). 
5138; EmpL: 12 ..........•............•........ 001648 

Local SeJes Offices & Reps 
AL Hunl!Mlla, BCI, Inc. •..•............•.. 205-539-4411 
GA .ChembIee. BCI, Inc. . . . • . . • . . . . . •• . . • . • 404-455-0405 
II. Darien, RaIl Asaocs. .................. 708-963-5401 
MN Plymouth, C & L EIc\ms. ........•..... 612-557-9944 
NH ~ Primary Source ............ 603-928-6044 
NC RaleIgh, Speers & Asaocs. ............ 918-79().7606 
Ott Dayton, Tech. Dvcs. .•.... '" ..•..•... 513-89().6811 

COAL DATA, INC. 21642 North 9th Ave.. SuRe 103, 
Phoenix, IV. 85027-2823, Tel: 602-562-8844, FAX: 602-
582-2199; FSC No.: 56060; EmpI.: 25; SIs. Mgt: Roy T. 
Alberti 

CENTRALAB, See Mepco/Centralab 

CENTRAL DATA CORP. 1602 Newton Dr.~'" 
61821, Tel: 217~10, FAA: 217~; EmpI.: 60; 
SIs. Mgt: Avon Morgan; DIsI. Mgr: Avon Morgan 

CENTRAL SEMICONDUCTOR CORP. 145 Adams 
Ave.. Hauppauge. NY 11768, TeI:51&-435-1110, FAX: 518-
435-1824; EmpI.: 50 

CENTRONIC, INC., THE MORGAN CRUCIBLE 
COMPANY, SPEC. MAns. & TECH DIVISION. 
1829 B DeHevIIIand Dr. Dept. E, Newbury Park, CA 9132(). 
1702, Tel: 805-49IHi902, FAX: 805-<499-7770; FSC Il10.: 
83334; EmpL: 23; SIs. Mgt: Geo!ge Pankau; DIsI. Mgr: 
Yuval Temari •.•.• •. ... .. .•. ..•..•••. ..•.•••.••• a.1322 

CDS - COLORADO DATA SYS, 3301 w. Hampden. UnR Local SeJes Offices & Reps 
C. EngleWood, CO 60110. Tel: 303-762-1640, 8()().C[)S.. CA Newbury PIt, CentronIc,Inc., E-OComps.Oiv. 
ATE1, TWX: 910-933-0193, FAX: 303-781-(1253; EmpL: 60; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .. • 1105-48&-5902 
SIs. Mgr: Bob Frodge 

CENTURION INTERNATIONAL., INC. 3425 N. 44 St. 
CASTALL INC. Weymouth Ind. PIt, E. Weymouth, MA CEC, 330 W. Taft Ave., Orange. CA 92665, Tel: 714-637-

02189, Tel: 617-337-6075, FAX: 617-337-2820; FSC No.: 2970. FAX: 714-637-8654; EmpL: 58 
Lincoln, NE 66504, Tel: 402-467-4491, FAX: 402-467-
4528; EmpI.: 160; SIs. Mgr: Steven C. Bowles; DIsI. Mgr: 

04-2459700; EmpI.: 32; SIs. Mgr: Charles Howland; Dist. 
Mgr: Joseph Me Donough 

CATALYST RESEARCH, Mine Safety Appliances 
Co., Inc.. 3706 CrondaH La., OwIngs Mills, MO 21117, Tel: 
301-356-2400, TB.EX: 87768, FAX: 301-581-(1346; FSC 
No.: 00681; EmpI.: 275; SIs. Mgr: Mark Dilliplalne; Dist. 
Mgt: Edward S. Hatch, Jr. 

CATAMOUNT MANUFACTURING, 158 Governor Dr. 
P.O. Box 720, Orange. MA 01384, Tel: 1-800-222-5869, 
FAX: 508-544-8351; FSC No.: 65884; EmpL: 120; SIs. 
Mgt: Henry SchwaiIzer; Dist. Mgr: Henry Schweitzer 

CATEL TELECOMMUNICATIONS, 405OTechnoIogyPI. 
Fremont, CA 94537, Tel: 415-659-8968, FAX: 415-651-
8437; EmpI.: 150; SIs. Mgr: James F. CeIdweII 

CATON 
FAX: 617-585-2973 

CATON CONNECTOR CORP. Jones River IndL PI<, 20 
Wapping Ad.. Kingston, MA 02384, Tel: 617-585-4315; FSC 
No.: 52196; EmpL: 28; SIs. Mgt: D. Galambos 
•...............•... , ....•. .... . ......•.... <>1311-1315 

Local Sales Offices & Reps 
CA Fairfield, Baribeauft Asaocs. .•.•...•... 707-428-6095 
CA LeHabra, ~8 Sis. Engrg. ••••.••.. ~ 213-691-2993 
GA Atlanta, i3ecrro Tech. Prods. .......... 404-282-1522 
MA Tewksbury,8ecJJaI Asaocs. . ..... .. ... 617-851-4010 
NM Albuquerque, Waslfehl & Asaocs. ..... 505-661-0995 
NY Plainview, Neptune EIctms. ........... 516-349-1600 
OH Cincinnati, Della Sales................ 513-271-5444 

CITIZEN 
FAX: 213-828-0846 

CBM AMERICA CORP. 2020 Santa Monica Blvd. Ste. 
410. Santa Monica, CA 90404, Tel: 213-828-8245, TELEX: 
1825OB; EmpL: 20; DItit. Mgr: RobIn PIerce 
•. ..•..•.•••.••. •..•. ..•.••..... ••.•.•.•.•. 001082-1063 

Local Di8lributors 
CA LaaAngelea, MFI •••.•••••.•...•...... 213-828-8133 
NY Hewlett, Metropolitan Sis. ..•...•...•.. 518-599-7900 

CEAG 
FAX: 516-582-4922 

CEC ELECTRONICS CORP" 1324 Mo1or Pkwy. 
Hauppauga, NY 11768, Tel: 518-582-4422; FSC No.: 
57973; EmpI.: 200; SIs. Mgt: John Carroll 
..... ...•. ............. ....... ... ..•....... 0018511-1851 

Local Sales Offices & Reps 
Me ElIIcoD City, MD, Tytronics Tech. ....•. 301-465-5944 
TX Richardson, TX, Jim Gray & Asaocs. •. 214-699-9976 
VA Fairfax, VA, Tytronlcs Tech. ........... 703-323-9640 
VA Reston,vA, Tytronlcs Tech. ........... 703-820-4600 

CEC INSTRUMENTS,lmo Industries Inc. 955 Overland 

Bob Bonebright 

C.E. PRECISION ASSEMBLIES, INC. 101 S. McKemy 
Ave.. Chandler, IV. 85226, Tel: 602-94().0740, FAX: 602-
961-4754; FSC No.: 67810; EmpL: 24; SIs. Mgt: Henry 
RIchan:Is 

CERAMASEAL. Box 260, New Lebanon, NY 12125, Tel: 
518-794-78QO, TELEX: 14-5442, FAX: 518-794-6060; FSC 
No.: 07601; EmpI.: 85; SIs. Mgr: Gene D. 8ewin 

CERAMAWIRE, Box 1084, CranIoId, NJ 07016, Tel: 908-
276-1170; EmpI.: 4; SIs. Mgt: Edward Hamilton 

CERAMIC DEVICES INC. 8145 Ronson Ad., Sen DIego, 
CA 92"" Tel: 61tH;6().7575, FAX: 619-560-4906; FSC 
No.: 66230; EmpL: 40; SIs. Mgr: UncIa Parrish 

CERAMIC MAGNETICS, INC. 18 Law Dr. Fairfteld, NJ 
07004, Tel: 201-227-4222, FAX: 201-227-8735; EmpL: 90 

Ct., Sen Dimas, CA 91773, Tel: 714-394-4410. TELEX: CERA-MITE CORP. 1327 Sixth Ave., Grafton, WI 53024, 
200445 RCA; EmpL: 200; SIs. Mgt: Jim Eakins Tel: 414-377-3500, FAX: 414-377-7309; EmpL: 215; SIs. 

C8..ADON CORPORATION, 400 Fifth Ave., Waltham, MA 
02154, Tel: 617-29().5775, FAX: 617-890-1340; SIs. Mgr: 
Ms. Corinne Schneider 

C8..CO, 70 ConstenIIne Dr. Mahwah, NJ 07430, Tel: 201-
327-1123, TWX: 71()'98B-1018; FSC No.: 05954; EmpL: 
25; SIs. Mgr: Art Welrgen, Engrg. Sis. Mgr. 

CElESCO TRANSDUCER PRODS. INC. 7600 
Deering Ave.. Canoga PIt, CA 91304-5005, Tel: 818-664-
6660, TB.EX: 491H1137; SIs. Mgt: Richard Proud 

CELESTION INDUSTRIES, INC. 89 Doug Brown Way, 
Holliston, MA 01746, Tel: 506-429-6706, TELEX: 946417, 
FAX: 508-429-2428; SIs. Mgt: Brian Coviello; Olst. Mgt: 
Steve Chandler 

FAX: 215-363-8719 
CELL-CON, INC. 305 Corrmerce Dr. Exton, PA 19341, 

Tel: 215-383-8552; EmpL: 14; SIs. Mgt: Gene Kiley Jr. 
.•.••.••.•.•••.......•...•...•••...•.••.•..•.•.•. 001436 

Local Sales Offices & RBps 
CT Essex, Winslow EIec: Co. ............. 203-767-6229 

Mgr: Claude Marquardt 

CERCAST GROUP HOWMET CORPORATION. 3905 
InduslrialBIvd.. MonIreaI-North, Clue H1H 2Z2. Tel: 514-
322-2371, FAX: 514-322-1340; EmpL: 1100; SIs. Mgt: 
Dieter Rupp 

CERMETEK MICR08..ECTRONICS INC.. 1308 
Borregas Ave., Sumyvale, CA 94089, Tel: 408-762-5000, 
FAX: 408-752-5004; EmpL: 50; SIs. Mgr: Thomas Newton 

C.G. INSTRUMENTS CORP. Eleclromatic Controls 
Corp., 2485 Pembroke Ave.. Hollman EstaIes, .. 60195, 
Tel: 708-662-5757, FAA: 708-882-7234; EmpI.: 27; SIs. 
Mgr: Mike Meurer; DItit. Mgr: Mike Meurer 

CGRS MICROTECH, P.o, Box 102L. I..anghorne, PA 
19047, Tel: 215-757-0284; EmpI.: 5; SIs. Mgt: J. Swope; 
DIst. Mgr: J. Swope 

CHACE PRECISION METALS, INC. 1704 Barnee St, 
ReIdsvIlle, NC 27320, Tel: 919-342-2381, FAX: 919-342-
4012; EmpL: 190; SIs. Mgr: PBt J. Urban 

CHA INDUSTRIES, 420111usiness Center Dr. Fremont. CA 
94538, Tel: 415-883-8554, TELEX: 334426, FAX: 415-663-
3848; SIs. Mgr: Jack Patten 

CHALCO ENGRG. CORP. Chalco Industries, Inc.. 
15126 s. Broadway, Gardena, CA 90248-1898, Tel: 213-
321-0121,213-323-5525, FAX: 213-323-0405; EmpI.: 95; 
SIs. Mgr: Steven KIerman, Dir. Sis. 

EEM 1991 North American offices only; For worldwide reps & distributors, see Vol. W. 637 



CHAMPI 

FAX: 708-451-7585 
CHAMPION TECHNOLOGIES, INC.. 2553 N. 

Edglngtoo. Franklin Park, IL 60131. Tel: 708-451-1000; 
EmpL: 175; 818. MgT: Greg Dec .•.. ; ...... ~: ... A.I321 

Local Sales Offices & Reps 
At. Huntsville, L & 0, Inc. .:............... 205-837-1469 
CA Campbel~ KoIImeier Assocs. . . . . • . . . .. 408-371-8700 
CA Irvine, PrismAssocs. .................. 714-252-1208 
CA San DIego, SpInnaker SIs. ............ 619-451-8595 
FL Longwood. Delmac Sis. ............... 407-831-0040 
GA A1IanIa, L & 0, Inc. .................... 404-395-7079 
IL Itasca. MIcro SIs. ..................... 708-285-1000 
IN Indianapolis, Schank Elctm. Mldg. ..••• 317-842-8204 
AZ Phoenix, Integrated Sys. & Dvc. Sis. .•. 602-971-6250 
MD Columbia. Third Wave Solutions ...... 301-290-5990 
MA Natick. Wayland Ensr!J. Sis. .•.•••••••. 508-E!55-6060 
MI Farmington Hills, Schank Elctm. Mk1g. Inc. 

........ .. . . ..... .. .... .. .. . .... .. . . . .. 313-626-2551 
MN Minneapolis, Horizon ................. 612-884-8515 
CO UUleton. Contec Mk1g., InC. • . . . . . . . . . . • 303-973-8490 
NY E. Rochea1er, 'fl. Kreger Assocs. .•.•.. 716-381-4430 
NY Grasl Neck, Trionic Aaaoc. ............ 516-466-2300 
NC Raleigh, .Godwin Asaocs. ............. 919-878-6000 
OH Solon, J.R. Thornberry Co. ............ 218-248-4995 
TX Austin, Electra Reps. .. .. .. .. .. .. .. .. .. 512-338-1183 
TX Dallas, Electra Reps. .. .. .. ............ 214-248-3852 
Can Bramp1on, Ont, Can1ec Reps. Inc. .• • . . 416-791-5922 
WA Redmond, Electronic Mk1g. Grp. ., • • . . . 206-882-0962 
WI Brookfield, Micro Sis. ................. 414-766-1403 
IL Franklin PIt, Champion Technlgs. ..... 708-451-1000 

Local DIstributors 
CA San Jose, Passive Technlgs. ...•..... 408-435-5588 
IL Palatine, OHM Elctrns. ................ 706-358-5500 
NY Bayshore. Brookdale Elctms. ......... 516-242-8033 

CHAMPLAIN CABLE CORP, Huber & 
Suhner(USA)Corp., 12 Hercules Dr, Colchester, VT 
05446, Tel: 602-855-2121, FAX: 802-855-2025; FSC ,No.: 
05973; E"1lL: 3000; 818. Mgr: M.Brennan; DiM. Mgr: J. 
Brooks 

CHANDLER PRODUCTS, 1491 ChardOn Rd., Cleveland, 
OH 44117, Tel: 216-461-4400; 818. Mgr: NlckAndos 

CHANNEL INDUSTRIES, 839 Ward Dr, San1a Barbara, 
CA 93111, Tel: 605-987-0171, TELEX: 656416, FAX: 605-
883-3420; EmpL: 75 

CHAPMAN CORP, P.O. Box 10700, 125 Presumpscot St, 
Portland, ME 04104, Tel: 207-773-4726, TELEX: 493 '1536 
CHAP U~ FAX: 207-775-7369; Empl: 42; '818. Mgr: John 
Goodwin; Dist. MgT: PeIer DeFlIIpp 

CHARLES INOS. L TO., Charles Center, 5600 Apollo 
Drive, Rolling Meadows, IL 60008, Tel: 708-606-8300. 

"TWX: 910-887-3375, FAX: 708-606-6231; EmpL: 100; 818. 
MgT: Laurie Goro 

CHARLES RIVER DATA SYSTEMS, INC., 983 Concord 
St, Framingham, MA 01701, Tel: 508-626-1000, TELEX: 
681-7373, FAX: 508-626-1046; ErnpL: 170; Sis. Mgr: 
David Greer; DiM. Mgr: David Greer 

C-aICDaY.L .--~---.----"'~ ~T 
SWITCHES· KEYBOARDS· DISPLAYS 

FULL LINE AUTHORIZED DISTRIBUTOR 

. ~~¢ 
·ELECTRIC SWITCHES 
INCORPORATED 

2478 Fletcher Dr, Los Angeles, California 90039-2897 

213-660-1310 800-4_21-8855 
FAX' 213-660-5130 

SEE CDMPlETEPRDDUCT LINE UNDER SWITCHES 
SECTIDN-Sl00_FREE-CATALDG 31EM on REQUEST 

ManUf8CturersandSales' Offices Directory 
CHASSIS-TRAK, See General Devices 

CHATHAM CONTROLS. 33 River Ad, Chatham, NJ 
07928, Tel: 201-835-8892, FAX: 201-835-8345; FSC No.: 
04614; EmpL: 11 

CHATSWORTH DATA CORPORA110N, 20710 
Lessen St, Chatsworth, CA 91311, Tel: 818-341-9200; 
Empi.: 95; 818. MgT: Hank Boehm ........ , ..... 001234 

CHAUVIN ARNOiJX. Chauvin Amoux-France, 15' 
Faraday Dr" Dover, NH 03820, Tel: 6OS-749-6434, FAX: 
6OS-742-2346 

CHEMICAL ABSTRACTS SERVICE, Arnericar1 
Chemical Society, 2540 Olentangy River Road, 
Columbus, OH 43202-1505, Tel: 614-447-3600; FAX: 614-

_ 447-3709; 818. MgT: Tom Gornick 

CHEMREX INC, ResTech Prods. Div, 6120 E. 58th 
Ave., Commerce City, CO BOO22, Tel: 303-269-5651, FAX: 

, 303-289-5283; 818. Mgr: Michael P. Manegold 

CHEMTRONICS INC, 681 Old Willeis Path, Hauppauge. 
NY 11788, Tel: 516-562-3322, 600-645-5244, TELEX: 
986567, FAX: 516-582-3046; FSC No.: 21267; EmpI.: 112; 
818. MgT: Louis Friedman; DiM. MgT: Scott Friedman 

CHENANGO INDUSTRIES, INC, 200 Stege Road, 
Vestal, 'NY 13650, Tel: 607-748-1572, TWX: 510-252-
0899, FAX: 717-879-4220; 818. MgT: Rick Hammond 

CHEROKEE INTERNATIONAL, INC., Core 
Industries. 2841 Dow Avenue. Tustin, CA 92880-7211, 
Tei: 714-544-6685, TWX: 510-101-0493, FAX: 714-838-
4742; EmpI.: 350; 818. Mgr: Dennis Pouliot 
...........................•............... 001653-1657 

Local Salas Offices & Reps 
CA San1a Clara, Ci~ Inc. ............ .. 
FL Del Ray BeacIl. Phelps Aaaoc. •...•... 
GA A~an18; Naylor Aaaoc. ............ ; .. . 
AZ Phoenix, Chaparral Elclms. •.... , ...•. 
IL DOwners Grove, Rip/lmar Elctms. .... . 
IL Prairie VI., CroSslink EIcIrns. .... i .... . 
IN Indianapolis, RiChmar ElcIms. Corp. .. . 
KS Prairie Village, Crosslink EIctms. ..•... 
MN Minneapolis, Robt W. Marshall eo.. Inc. 

408-988-8331 
407-276-7591 
404-373-5036 
602-998-5909 
70lI-968-0118 
913-648-7100 
317-846-8383 
913-648-7100 

....................................... 612-929-0457 
NH Amherst. Bennetron .................. 603-88().700B 
NJ Englewood, Sprung/Nussbaum .. .. ... 201,569-5668 
NJ Lawrenceville, DVS Co. ............. :. ~96-1112 
NY Ithaca. Bob Dean. Inc. ................ 607-257-1111 
NY Wappinger Falls, Bob Dean, Inc. ..•... 914-297-6406 
NC Reach. Triangle PIt, Naylor Assocs., Inc. 

.. . .. . .. .. .. .. .. . .. . .. .. . .. .. . .. .. . . . .. 919-544-6830 
OH Richfield, Geotronix ................... 216-659-8100 
OH Trotwood, Geotronix,lnc. ............. 218-859-8100 
OR Beaverton, EIctms. N.W. .. ....... :.... 503-829-9241 
PA Allison PIt, GeoIronix,1nc. ............ 412-487-1710 
TX Dallas, RichmarElctms. .............. 214-424-8388 
VA Charlottesville, DVS Co. .............. 804-973-0303 
WA Redmond, EIctrns. N.W. • . .•• .. •.•• . • .. 206-557-0851 
Can Downsview, Onl, EIbI1 EIctms. ........ 416-833-5050 

FAX: 708-36Q-3566 
CHERRY ELECTRICAL PRODUCTS, Cherry 

Corporation, 3600 Sunse1 AVenue, Waukegan, IL 
60087, Tei: 708-662-9200; Empi.: 1,000; DiM. MgT: 
George Di Martino . .... 801044-1045, 1661-1&65, 1802 

Local Salas OffiCes & Reps 
AZ Phoenix, O'Donnell Asaocs. S.W .•.•... 
CA San Diego. O'Donnell Assocs., Inc. .... 
CA San Jose, O'Donnell Asscl<:& N, Inc. .• 
CA Torrance, O'Donnell Asaocs.; Inc. ' ..... 
CO Perwer, Spectrum Mk1g. Asaocs., InC. 

CT Brantord, Coakley; Boyd & Abbett, inc. 

602-944-9542 
619-578-1645 
408-432-1940 
213-539-9664 

....................................... _ 203-481-2218 
FL O~ando,CahiIi Asaocs. ............... 407-262-5117 
FL Palm City, Cahill Assocs. ....... :..... 407-288-3113 
IL Waukegan, Cherry EIcIrL Prods. • . . . • . • 708-662-9200 
IN Ft Wayne, Menze Sis., Inc............. 219-747-5616 
.... Cedar Rapids, Dy-Tronix, Inc. ......... ,319-377-8275 
KS Leawood, Dy-Troni", Inc. .. .. • .. .. .. .. • 913-339-8333 
KS Wichita, Dy-Tronix, Inc. ............... 316-838-0884 
MA Framingham, Coakley, Boyd & Abbett, Inc. 

...................................... , 508-820-0800 

MI Farmington Hills, Cherry EIctr1. Proda.,Automo1Ive 
........................................ :313-477-.44n 

MI Grarid Rapids, MiRimore Sis.; Inc. ..... 616-942-9731 
MI NovI, Millimore Sis.; Inc. ., .. ; ; .... , . .. . 313-349-0260 
MN St Pau~ Cahil~ SchmiIz & Cahill ...... 612-846-7217 
MO Bridgeton, Dy-Tionix, inc. ............. 314-291-4m 
NJ Pitman, CoIrud Corp. .. .... .. .. .. .. ... . 609-589-51188 
NJ W. CaJdweI~ Grinrn, SIegel Assocs.. Inc. 

'" ...... ... . .. . .. .... ........... .. .... 201-575-9300 
NM AIbuq.lerque. O'Donnell Assocs., S.W. 

NY Pi11sIord, Eicom Sis.; Inc. ............. . 
NY SkaneaIeIes, Eicom SIs., Inc. ........ .. 
NC Raleigh, CSR EIcIms., Inc. .......... .. 
OK Tulsa, Comptech SIs., Inc. ............ . 
OR Beeverton, Westmark Etctms., Inc. .••.• 
TN Knoxville, CSR EIctrns. ............. .. 
TX Austin, Cornptech Sis.; Inc., .......... .. 
TX Houston, Comptech Sis.; Inc. ......... . 
TX Irving. C!m1>tech Sis. Inc. . ~ .......... . 
lIT Ogden, Spectrum Mk1g. Assocs.. Inc. .. 
VA Fairfax, CoIrud Corp. ................ .. 
WA Bellevue, Wes1maIk Elclma., Inc. .•.••• 
<;an CoquI1Iarn. B.C., rA Longman Sis.; Inc. 

Can Kirkland, Clue.. r.n. Lorvnan SIs.,,1nc. 

5OW89-4522 
716-385-1400 
315-885-8967 
919-878-9200 
918-822-n44 
503-841-8760 
615-689-7911 
512-343-0300 
713-492-0005 
214-751-1181 
601-972-8552 
703-904-0240 
208-454-1944 

604-931-4744 

....................................... 514-894-3911 
Can Mississauga, Onl, rA i.Or,1gman Sis.; Inc. 

. . . . . . . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . 416-670-8100 
Can Ottawa, Ont.. rA Lorvnan Sis.; Inc. ... 613-564-0100 

Local DfstributDrs 
At. BirrningharTi, Ack Radio Supp. Co. ..•. 205-322-0588 
At. Huntsville, Powell EIctms. .. .... .. .. ... 205-837-5300 
CA Inglewood, Newark EIctms. ........... 213-87,1-7377 
CA San Jose, Powell EIctms. ............. 408-943-9020 
AZ Tempe, L Comp, Inc. ................. ; 602-730-1833 

cAR Little Rock, CarJtoo.Bates .......... . . . 501-562-9100 
CA Compton, Harper S.LD....... .. ........ 213-979-5090 
CO Denver, Newark EIctms. .............. 303-757-8531 
CA Gardena, Cal Switch ................ :. 213-770-2330 
CA Los Angeles, EIec. Swilches ......... ; 213-860-1310 
CA Oakland, Brill EIctrns. .......... .-...... 415-834-5888 
CA Sacramento, Integrated EIec. .......... 916-363-8030 
CA San DIego, Harper 8.lD. .. .. .. .. .. .. .. 619-578-2500 
CA San Jose, Harper S.LD. ....... ;....... 408-943-9490 
CA Sunnyvale, Target EIctrns. ............ 408-733-0364 
CT Wallingford, Cronin EIctms. ........... 203-265-3134 
CT WaHingford, Sager EIctrns. ,........... 203-265-4600 
CO Arveda, Denver Bela Wintronics .•..•• 303-431-7161 
CO Denver, Integrated EIec. .............. 303-292-8121 
CT WaHlngIord. GAS. MIdan EIec.. Inc. .•• 203-285-2On 
FL Ft Lauderdale, KSM EIctms. •.....•.•• 305-971·5900 
FL Ft Lauderdale, Powell EIctms. ........ 305-484-8377 
FL Ft Lauderdale, Reptron EIctrns. ....... 305-735-1112 
FL Tampa, Reptron EIctms. .............. 813-855-4858 
GA Allanta, Ack Radio Supp. Co. • . . • . . . . .• 404-351-8340 
It. Champaign. Klaus Radio, Inc. ......... 217-356-1896 
IL Chicago, Newark EIctms. ............. 312-784-5100 
IL Ft Wayne, Bellinds. .................. 219-423-3422 
IL Palatine, OHM EIctms., Inc. .•..••••••• 706-35905500 
IL Wheeling, Hawk EIctms. ••.••...••.••. 708-458-4030 
IN Indianapolis, Balllnds./Graham •.• . . .. 317-875-6200 
IN IndianapoUs, PEl Genesis EIec. ....... 317-879-0700 
IN South Bend, PEl Genesis Elect •...... 219-267-2911 
IA Cedar Rapids. Advent Elec.. Inc. ...... 319-383-0221 
GA Norcross, Reptron EIctms. ............ 404-446-1300 
MD Annapols Jet, POWell EIctms. . . . •. . .• . 301-953-3435 
MD Savage. Py\1ronic IneIs., Inc. ........... 301-792-0760 
MA Needham, Cronin EIctms., Inc. ........ 617-449-5000 
MA Newton. Greene-Shaw Co. ........ .. .. 617-989-8900 
MI Uvonia. Rep1ron Elect. Inc. •..•.•..•.. 313-525-2700 
MN Minneapolia. Newark EIctms. ......... 612-331-8350 
MN Minneapolis, Stark EIctms. .. _ ......... 612-332-1325 
MN Minneapolis, S1er11ng EIctrns. . • • • • • . . •. 612-831-2666 
Me Kansas City, L Comp, Inc. .... ,_....... 816-241-0111 
MO MBI}'Iand Hgts.. L Comp, Inc. :......... 314-291-8200 
MOSt Charles, Flmigan Elctrns. .. _....... 314-946-8201 
NH Salam, Sager EIctms. ................. 603-898-1346 
NJ 0ekIand, Relay Specs. ................ 201-337-1000 

'NJ Teterboro, EAC. Elec..lnc. ••.••.••..•• 201-288-4477 
NM Albuquerque, Walker EIctm. Supp. _.,. 505-883-2992 
NY Buffalo, Sunmtt DisIs. ................ 716-887-2800 

-MD COIurr!bia. Sager EIctms.,............. 301-995-8580 
NY HaupPauge, Sager EIctrns. ............ 516-346-1300 
NY HerT1lsteed. Davis EIctms. ............ 518-483-9200 
NY Rochester, Summtt DisIs. ........... :. 71l1-334-8110 
NC Cary, Powell EIctms. .................. 919-467-1212 
NC Raleigh, Sager EIctms. .. .. .. .. .. .. .. .. 919-850-9550 
NC WinsIon-SaJem, Kirkman Elect........ 919-722-9131 
OH CincinnSti,Hugha.PeIers, Inc. ....... .513-351-2000 
OH Columbus, Hughe&-Peters, Inc. .••..•• 614-294-5351 
OH Dayton, B8111nds. ........ .' .... ~....... 513-435-8660 
OH Valley \IIew, Newark EIctrns. .......... 216-447-8880 
OH Warren. REM EkiIms. Supp. Co. .. :: ... 21&-373-1300 
OH Wor1hlngtoo. Reptron EIctms. ......... 614-436-8675 
OK Tulsa. Radio, Inc. ..................... 918-587-9123 
OR Baeverton, Integrated EIec. ........... , 503-841-1890 
OR POriIand, Radar EIec. ................. 503-232-3404, 

638 North American offices only; For worldwide nps,& distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
OR Portland, Tek-EIec..................... 503-246-5451 
PA Erie, REM Eletms. Supp. Co. .......... 814-453-5626 
PA Montgomeryville, Pyttronics Ind$., Inc. 

. . . . . . . . . . . ... . . . . . . . .. . . . . . . . . . . . . . . .. 215-643-2850 
PA Philadelphia, Powell Elctrns. .......... 215-365-1900 
PA Philadelphia, PEl Genesis Elect ....... 800-523-0727, 

800-222-1772 
PA Philadelphia, Sager Elctrns. ........... 215-464-4336 
TX Garland, Newark Elctms. ............. 214-487-8144 
MA Hingham, Sager Elctms. .............. 617-749-6700 
TX Houston, Newark Eletrns. ............. 713-271>-4800 
TX Irving, Harper S.I.D. ................... 214-621-0500 
TX Irving, Powell Eletrns. ................. 214-550-0547 
MI Oak Park, Newark Eletrns. ............ 313-967-0600 
TX Stafford, Southwest Elec. Inc .......... 713-24G-4ooo 
UT N. SaH Lake City, Integrated EIctms. .. 801-296-1869 
UT SaH Lake City, Stand. Supp. Co. . . . . . .. 801-486-3371 
VA Richmond, Sterling Elctrns. ........... 804-226-2190 
WA Bellevue, Integrated Elctrns., Inc. ...... 206-455-2727 
WA Seattle, Radar Eletrns. •............... 206-282-2511 
WI Milwaukee, Marsh Elctms., Inc ......... 414-475-6000 
WI Waukesha, Hawk Elctms. ............. 414-547-4457 
Can Burnaby, B.C. nT/Rae Ind. Elect ..... 604-291-8866 
Can Calgary,Alberta, nT/Rae Ind. Elect ... 403-273-2780 
Can Concord, Ont. nT/RAE Ind. Elect .... 416-736-1144 
Can london, Ont. C. M. Peterson Co. lid. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 519-434-3204 
Can Mississauga, Ont, Newark Elctms. .... 416-67(}-7799 

CHERRY SEMICONDUCTOR CORP, 2000 S. County 
Trail, East Greenwich, RI 02818, Tel: 401-885-3600, 
TELEX: WUI 6817157; FSC No.: WUI 
6817157;;;401-885-5786; Empl.: 365 

CHESSELL CORP., 1 Pheasant Run, Newtown, PA 18940, 
Tel: 215-966-0660, FAX: 215-968-0662; Empl.: 82; SIs. 
Mgr: Richard Veit; Dis!. Mgr: R Veit 

CHESTER CABLE CORP., Sub. Alcalel NA Cable 
Sys. Inc., 15 Oakland Ave., Chester, NY 10918, Tel: 914-
469-2141, TWX: 51 (}-249-4813, FAX: 914-469-9935 

CHESTERFIELD PRODUCTS, INC., 37 Midland Ave., 
Elmwood Park, NJ 07407, Tel: 201-797-9655, FAX: 201-
797-9504; Empl.: 35; SIs. Mgr: Bob Fiordallsi 
........................................... A·1661-1663 

Local Sales Offices & Reps 
NM Phoenix, CPS Assocs., Inc. ............ 602-246-1097 
CA Carlsbad, MTM Inll. Inc. .............. 619-729-6338 
Il Chicago, Tech. SIs. ................... 312-237-7210 
MD BaHimore, Advanced Tech. SIs. ....... 301-323-3140 
MA Framingham, Bengal Assocs. ......... 617-877'2639 
MA Randolph, Bengal Assocs. ............ 617-961-4120 
NY Syracuse, Rep Tech, Inc. ............. 315-437-2845 
TX Richardson, Carl TInch SIs. Co ....•... 214-231-1322 

CHICAGO BLOWER CORP., 1675 Glen Ellyn Rd., 
Glendale Heights, Il60139, Tel: 706-858-2600, ESYlNK: 
62912209, FAX: 708-858-7172; Empl.: 250; SIs. Mgr: R.w. 
Wessel 

CHICAGO CONDENSER CORP., 2900 West Chicago 
Ave., ChiCago, 1l60622, Tel: 312-227-7070, FAX: 312-227-
6646; FSC No.: 5910; Sis. Mgr: Joan Looi ..... A·1019 

CHICAGO LASER SYSTEMS, INC. 4034 N. Nashville 
Ave. Chicago, Il 80634, Tel: 312-282-2710, TElEX: 
6711269 lASER llW, FAX: 312-282-8455; SIs. Mgr: 
Bannard Alpiner, V.P. 

CHICAGO LOCK CO., 4311 W. Balmont Ave. Chicago, Il 
60641, Tel: 312-282-7177, TElEX: nT 4994023, FAX: 
312-282-8199; Empl: 375; Sis. Mgr: Dale N. Padjen 

CHIU TECHNICAL CORP., 252 Indian Head Rd., Kings 
Park, NY 11754, Tel: 516-544-0806, FAX: 516-544-0809; 
FSC No.: 36-32, 36-41; Empl.: 25; Sis. Mgr: Frank A. 
Denny, V.P. Mktg, 

FAX: 716-538-6345 
CHLORIDE ELECTRO NETWORKS, Chloride 

Power Electronics, Inc., 1 Technology PlaCe, 
Caledonia, NY 14423, Tet: 716-536-4421, TWX: 51(}-254-
0422; Empl: 350; SIs. Mgr: Gary BeHour ...•.. A·2189; 

. 0.1658, 2182 

Local Sales Offices & Reps 
CA Mlssion·Veijo. Jim Ani ................ 714-454-8997 
Fl Lakeland, Robert Coughlin .. .. .. .. .... 813-667-1663 

MD Leurel, RW. Milscher Co. ............. 301-496-8090 
NH Nashua, Bell Clrts. .................... 603-882-6994 
NY Uverpool, Thomas Ealy . .. . . . .. .. .. . .. 315-652-3149 

CHLORIDE EL PASO, Chloride Power Elctms., 10931 
Pellicano Drive, EI Paso, TX 79935, Tel: 915-592-9965, 
FAX: 915-595-1664; FSC No.: 08715; Empl.: 1000; SIs. 
Mgr: Robin lee 

CHOMERICS, INC_:W.R_ GRACE & CO.,77 Dragon 
Ct, Wobum, MA 01688, Tel: 617-935-4850, TWX: 71 (}-393-
0173; Empl: 650; SIs. Mgr: louis M. Yantosca; Dist. Mgr: 
Gary L Wood .................................. C·1674 

Local Sales Offices &' Reps 
AZ Mesa, Chomerics ......... .. . . .. .. .... 602-964-0771 
CA Carson, Chomerics ................... 213-516-.6921 
CO Boulder, Front Range Mktg, . . . .. . . . . .• 303-443-4780 
CT Trumbul~ Chomerics ................. 203-452-0253 
Fl Longwood, Chomerics . . .. .. . ... .. . . .. 407-876-5800 
GA Kennesaw, Chomerics . . . . . . . . . . . . . . .. 404-926-4243 
Il Chicago, Chomerics .................. 708-458-0649 
MD Elliott City, Tech. SIs. ................. 301-461-2400 
MA Woburn, ChomerIcs .................. 617-935-4850 
MN Eagan, Chomerics .................... 612-681-1615 
NH Hudson, Chomerics . . . . . . . . . . . . . . . . . .. 603-68(}-4807 
NY Bohemia, Chomerics ................. 516-567-6186 
NC Greensboro, Chomerics .............. 919-674-3144 
OH Beavercreek, Chomerics . . ..• . . . . .. . .. 513-427-0002 
TX Dallas, Chomerics .................... 214-96(}-7236 
WA Seattle, Chomerics ................... 206-624-3763 

Local Distributors 
AZ Tucson, Cupps Indl. Supp ..........•.. 602-294-1922 
CA Santa Clara, KR. Anderson, Co. ....•.. 408-727-2959 
CO Denver, R.S.I .......................... 303-373-1812 
CT Bloomfield, E.I.S. ...................... 203-243-9440 
Fl Orlando, E.I.S. . . . . . .. . . .. . . .. . . .. . . .. .. 407-855-7100 
GA Atlanta, UnRed Seal & Rubber ........ 404-454-9912 
Il Hillside, E.lS. ......................... 708-547-5400 
MD Baltimore, Sosco Corp. ............... 301-574-7555 
MA N. Andover, Mktg. East . . . . . . . . . . . . . . .. 506-689-9565 
MI Mt Clemens, E.1.s ..................... 313-791-8510 
MN Mounds View, IndL Gasket. . . . . . . . . . .. 612-785-2266 
MO Kansas City, e.1.8. .................... 816-471-5968 
NJ Branchburg, Robert McKeown ........ 201-216-9000 
NY lancaster, Sealing Dves. .............. 714-684-7600 
OH Chargin Falls, Electrolock . . . . . . . . . . . .. 216-543-6826 
OR Portland, E.I.S. ........................ 503-227-3601 
PA Essington, Tri-COm, Inc. . . . . . . . . . . . . . .. 215-521-3080 
SC Greenville, Electrolock ................ 803-297-9830 
TN Memphis, E.I.S ........................ 901-947-4176 
TX Dallas, Oriental Gasket ............... 214-956-9100 
UT Sail Lake City, E.I.S. ... . .. .. . .. . . .. . . .. 801-463-1226 
VA Bluefield, E.1.8. ........................ 703-322-5424 
WA Tukwilla, E.1.s ......................... 206-241-1010 
WI Mequon, Fabrico ..................... 414-241-5300 
Can Markham, Ont, Matrix Technlg., ....... 416-477-4442 

CHR, Furon, 407 East St, P.O. Box 1911, New Haven, CT 
06509, Tel: 203-777-3631, TWX: 71D-465-0264; Empl: 
116; Sis. Mgr: Joseph T. Ballentine; Dist. Mgr: Joseph T. 
Ballentine 

CHRISTIANA INDUSTRIES CORP., 6500 North Clark, 
Chicago, Il 60626, Tel: 312-465-6330, FAX: 312-465-
6271; Empl: 250; Sis. MgT: Mitchell Waters; Dist. Mgr: 
Mitchell Waters 

CHRISTIE ELECmlC CORP., 18120 S. Broadway, 
Gardena, CA 90248, Tel: 213-715-1402, TWX: 91(}-349-
6280, FAX: 213-616-8368; FSC No.: 02294; Empl: 90; SIs. 
Mgr: Scott Marvel 

CHROMALOX INSTRS. & CONTROLS, 1382 Heil
Ouaker Blvd., Le Vergne, TN 37086-3536, Tel: 615-793-
3900, TElEX: 55-5129, FAX: 615-793-3563; Empl.: 110; 
SIs. Mgr: Mary Hausman .. ...... .. .. . . .. . . . . ... 0·1131 

CHROMATICS, 2558 Mountain 100. Blvd, Tucker, GA 
30084, Tel: 404-493-7000, FAX: 404-493-1314; FSC No.: 
FSCM 59992 

CHRONO-LOG CORP., 2 W. Park Rd., Haverlown, PA' 
19083, Tel: 215-853-1130, FAX: 215-853-3972; EmpL: 20; 
SIs. Mgr: Kathy Jacobs. :. .. . . . . . . . . .. . . . . . .. .. 0·1084 

Local Sales Offices & Reps 
At. Huntsville, Dynamic Measurements ... 205-535-6863 
Can Scarborough, Canadian AppNed Technlg. 

• . . .. . .... .. . .. .. . . .... . . .... . . . .. . . ... 416-43HlOO4 

CHURCHILL CORP. 344 FrankNn St, Box G, Melrose, MA 
02176, Tel: 617-885-4700, FAX: 617-662-5291; FSC No.: 
94867; Empl.: 30; SIs. Mgr: W. Schermerhorn 

CIC COMPONENTS INOS. CO, L TO., 4Fl No. 5 lane 
130, Min-Chung Rd., Hsin Tien City, Taiwan 1'I.0.C. Tel: 
686-2-9174302, TElEX: 35261 MEISCO, FAX: 686-2-
9124480; EmpL: 30; SIs. Mgr: James Huang 

CIRCUI 

CICOIL CORP. 24980 Ave. TIbbitts, Valencia, CA 91355-
3428, Tel: 805-295-1295, FAX: 805-295-0813; Empl: 75; 
Sis. Mgr: James Alderson 

CIDTEC (CID TECHNOLOGIES INC.), 101 Commerce 
Blvd., Uverpoo~ NY 13088, Tel: 315-451-9410. FAX: 315-
451-9421 

CIMCO WIRE & CABLE, INC, See SpeciaHy Cable 
Corp. 

CINCH CONNECTOR DIVISION, Labinal 
Components & Systems Inc., 1501 Morse Ave., Elk 
Grove Village, Il 60007, Tel: 312-981-6000, TWX: 91(}-
222-1796; SIs. Mgt: James L HartranH Jr.; Dist. Mgt: 
SooII Campbell 

CINCH CYLINDRICAL DIVISION. Labinal Comps. & 
Systems, Inc. 8821 Science Canter Dr. Minneapolis, MN 
55428, Tel: 612-537-1010. FAX: 612-537-9614; SIs. Mgr: 
Jim Simmons; Dist. Mgt: SooII Campbell 

CINCINNATI ELECTROSYSTEMS, 420 Wards Corner 
Ad., Loveland, OH 45140, Tel: 513-831-6800; TElEX: 
312328, FAX: 513-831-4866; Empl.: 110; SIs. Mgt: Brian 
Doherty 

CINCINNATI SUB-ZERO PRODS. 12011 Mosteller Ad., 
Cincinnati, OH 45241, Tel: 513-772-6810, TElEX: 214390 
SUBZEROCIN,FAX: 513-772-9119; Empl.: 117; SIs.Mgt: 
Harold Zeilman 

CIPHER DATA PRODUCTS, INC., an Archive Co. 
10101 Old Grove Rd, San Diego. CA 92131, Tel: 619-576-
9100, FAX: 619-693-4435; Empl.: 1500; SIs. Mgr: Wes 
Bankston, VP SIs. 

CIPRICO INC, 2955 Xenium lane, Plymouth,!iAN 55441, 
Tel: 612-559-2034, FAX: 612-559-8799; Empi.: 79; SIs. 
Mgr: Bill Rest 

CIRCOM INC., 505 W. Main St, Bensenville, Il60106, Tel: 
706-595-4480, FAX: 708-595-4615; EmpL: 38; SIs. Mgt: R 
Alan Rosenberg 

t~ CIRCUIT ASSEMBLY CORP. ...... , 
FAX: 714-855-4298 

CIRCUIT ASSEMBLY CORP. 18 Thomas St, Irvine, CA 
92718-2703, Tel: 714-855-7687, TElEX: 183109UD; FSC 
No.: 52072; Empl: 275; SIs. Mgr: Robert R Brinckman; 
Dis!. Mgr: Robert R Brinckman .......... C·1316-1322 

Local Sales Offices & Reps 
At. Huntsville, l & 0, Inc. ................. 205-837-1489 
AZ Scottsdale, BSE, Inc. ... .. .. . .. . . . .. . .. 602-463-0373 
CA San Diego, Varigon-San Diego. Inc. ... 619-576-0100 
CA Santa Clara, Westrep ................. 408-968-8833 
CO Englewood, DeIHron Co ............... 303-741-2122 
FL Clearwater, Tecl>-Rep Assoc.,Inc. .•... 813-572-9900 
Fl Fl lauderdale, Tech-Rep Assoc. Inc. 

. . . . . . . . . . . .. . . . . . .. . .. . .. .. .. . . . . • . . . . 305-791-2708 
Fl Merrill Island, Tech-Rep Assoc., Inc. .. 407-453-3313 
Fl Winter Sprgs.. Tecl>-Rep Assoc.,Inc. .. 407-696-4010 
GA Atlanta, l & 0, Inc. .................... 404-395-7079 

[§~tI 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 100h 51 Oakland, CA 94606 

( ........ ) 
(213) 452-80'0'2 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 639 



CIRCUI 
L IIa8ca, LTD TechnIge.,lnc. .'..... •••••. 7OB-773-29QO 
LRoacoe, LTD Technlga, InC. ••..•••.•• 815-389-4316 
IN CermeI, Frank E. Kahsar SIs. . • . • •• . •• . 317-844-9353 
MO RIlIng Sun, LHR Elclms.lnc. ...•.•... 301-658-4068 
MA Randolph, The TMR Grp. .•..•..•.•..• 817-961-4488 
MI Grand Haven, Frank E. Kahsar Sis. .•. 61&-84&-7590 
MI Wanan, Frank E. Kahsar Sis. .••.••••.• 313-79~ 
MN Osseo, Gaffney SIa, InC. ••••••••••..•• 612-425-5484 
MO GrandvieW. Harris Hanson Co. .......• 8UH63-6200 
MO St louie, Harris Hanson Co. .•...••..• 314-432-3611 
NJ Berkeley HgIs., CambrIdge Allen & Assoc. 

• . •• . • • . .• . . • . . . . • . . . .• . . • • •..• . . . . . . . . 201-464-0203 
NJ Moorestown. LHR EICIms., Inc. •••••••• 609-n8-1019 
NM Albuquerque, SynTech •••. :.......... 505-268-7951 
NY Forest Hilla, CambrIdge Allen & Assoc. 

NY Roche8Ier, Apex Assoc8., Inc. .•....•.• 
NO Raleigh, L & D, Inc. .•••••••••••••.•••• 
NO WlIn*IgIon, L & D, Inc. •..•••..••.•.••• 
OH ,ClncInnaIi,Frank E. Kahsar SIs. .; .•... 
OH Columbus, Frank E. Kahsar Sis. •.•...• 
OH Mentor, Frank E. Kahsar Sis. ..•.•....• 
OR Portland, General EIcIms. ............ . 
PA SewicIdey, Frank E. Kahsar SIs. •.....• 
PA W8ldord, Frank E. Kahsar Sis. ...... .. 
TN BriSto~ L & D, Inc. .................... . 
TX Houston, Procomp SIs. Co. .......... . 
TX Hurst, Procomp SIs. Co. ............ .. 
TX RIchadaon, Procomp Sis. Co. ...... .. 
UT American Fork, DeIIIron Co. .......... . 
VA MIdIoIhian, LHR EIcIms. Inc. ........ .. 
VA RIchmond, L & D, Inc. ................ . 
WA Redmond, General EIcbns. .......... . 
WI MIIwaIkee, LTD Technlgs., Inc. ...... . 

LocsJ DIsI1IbutonJ 

718-59:M1361 
718-272-7040 
919-878-5301 
919-256-6110 
513-922-3133 
614-252-4009 
218-257-1166 
503-297-6500 
412-741-<1155 
412-935-8581 
615-878-2266 
713-681-1591 
817-589-0336 
214-669-1500 
801-263-9413 
804-794-8013 
804-257-n17 
208-667-0969 
414-n4-1 000 

AL 1I/nnIngham, Newark Elclms. ...•..... 205-942-4044 
AL Huntsville, Camp. Resoun:es ......... 205-837-1469 
AL Huntsville, Component DlSIrs. ...... .. • 205-851-7800 
AL Huntsville, Newlllk EIcIms. • . •. . . • . . . . . 205-837-9091 
AL HuntsvIlle, PoweR EIcIms. . . . .• . • . . . . • . 205-539-2731 
13. Phoenix, ArIzona Comps. .•.••..•...•. 802-269-5B55 
13. Phoenix, Newark EIcIms. ............. 802-244-0133 
13. Phoenix, Tri Tek ...................... 802-371-(1880 

. 13. Tempe, Circuit SpecIaIsI8 .•••...•..•. 602-966-0764 
13. Tucson, Newark EIcIms. .............. B02-628-7891 
AR utile Rock, Newark EIcIms. ........... 501-225-8130 
CA ChaIsworIh, Passive Camps........... 818-341-1745 
CA Costa Mesa. Powell EIcIms. .......... 714-754-1717 
CA Foster OIly, Newlllk EIcIms............ 415-572-8300 
CA Irvine, Mann ~ ............... 714-380-4170 
CA Los Angeles, All American ............ 213-320-0240 
CA Orange, Newark EIcIms. .............. , 714-634-8224 
CA San DIego, Southland Comps. Inc. .... 619-873-3800 
CA San Jose, All American ............... 408-943-1200 
CA San Jose, Powell EIcIms. •....••..•... 4OB-943-902O 
CA San Jose, Rose EIcIms. .............. 408-263-9700 
CA Santa AM, B D S EIcIms. ............. 714-662-1050 
CA Santa Clara, Trinity EIcIms. ........... 408-980-9011 
CA Santee, Mou_ EIcIms. .. .. .. .. .. .. .. . 619-449-2222 
CO Colorado Springs, Newark EIcIms. .... 719-578-2644 
CO Denver, c.sJ.D. ....................... 303-292-9594 
CO Denver, Comp. DisIributors ........... 303-770-6214 
CO Denver, Newlllk EIcIms. .............. 303-757-3351 
CO Englewood, IndeIco ................... 3Q3,694-9444 
CO Englewood, Nap EIcIms. .............. 303-799-8B9B 
CT BIoomIIeId, Newark EIcIms. .•..•..•... 203-243-3985 
CT BrIdgeport, PIIIk DISIrs. ............... 203-368-7200 
CT EasI HarIfoRI, Newark EIcIms. ........ 203-289-1416 
CT WalRngIoId, MIdsIaIe EIcIms. ...•....• 203-265-9900 
FL Clearwater, Component DIsIrs. •....•.. 813-796-0466 
FL Deerfield Beach, Vantage Camps. '.... 305-429-1001 
FL Ft LaudeIdaIe, All AmerIcan •.••••.••• 305-572-7999 
FL Ft Lauderdale, Powen EIcIms. .•...••. 305-484-6377 
FL JacIcaonvIIIe, Newark EIcIms. ....•••.. 804-399-5041 
FL Longwood, Interlec ................... 407-834-77n 
FL MaIItand, EIecIronic Equip. .•..•..•.•.. 407-539-0888 
FL Malboume, Component DISIrs. ........ 407-724-9910 
FL Miami, All American .................. 305-821-8262 
FL Miarrl, EIecIronIc Equip. ••••.••••••••• 305-528-BOOO 
FL PlanIaIion, Newark EIcIms. ...•..•.... 305-587-2372 
FL Pompano Bch., EIecIronic EquIp....... 305-980-1200 
FL Tampa, Electronic EquIp. ............. 813-968-0810 
FL West Palm Beach, AtlantIc EIecIronIcs 

407-688-8553 
GA Atlanta, Newark EIcIms. •• ',' • . . . . . • . . • . 404-951-2363 
GA Norcross, Component DlSIrs. ......... 404-441-3320 
GA Norcross, Newlllk EIcIms. ............ 404-448-1300 
HI Alee, Newark EIcIms. ................. 808-487-8951 
10 Boise, Newark EIclmS. ...... ;......... 208-342-4311 
L AddIson,BeIIord EIcIms. .............. 708-691-1000 
II.. Bensenville, Goold EIcIms. ........... 708-660-7171 
L ChampaIgn, Klaus Redo ............. 217-356-1986 
L EI< Grove, BelIInds. .................. 708-640-1910 
II. La Salle, Klaus Redo ................. 815-223-7400 
II.. PeorIa, KIaJa Redo .................. 309-891-4B40 
IL QuIncy, Klaus RatIo .................. 217-223-7580 
II. Schaumberg, Q P S EIcIms. .. ,.... .... 7OB-II84-662O 
IL Schaumburg, Newall< EIcIms. .. : . . . . . . 312-643-0700 

Manufacturers and Sales OffIces Directory 
11;, SprIngIIeId, Newark EIcIms. .. ......... 217-787-9972 
IL' Wood Dale, Nap EIcIms. .............. 708-595-8500 
IN IndianapoUe, Bellinds. .. .............. 317-875-8200 
IN indianapolis, Mar EIcIms. ............. 317-633-6699 
IN indianapolis, Newark EIcIms........... 317-a72-7070 
IN MenlIMIIe, NewIIIk EIcIms. ........... 312-768-5059 
IA Cedar RapIds, Newark EIcIms. ••••.••• 319-393-3800 
IA Des MoInes, Newark EIcIms. ......... 515-27B-0670 
IA Eldridge, Klaus Redo ................. 319-265-8464 
IA Malton, Brenneman & Assoc. ......... 319-3n-8394 
KS Overland PI<., Newark EIcIms.......... 913-6n-0727 
KS wtchIIa, Newall< EIcIms. .............. 318-267-8755 
KY lexington, Newark EIcIms. ............ 808-255-4161 
LA MeIIIIrte, Newlllk EIcIms. .. .. .... .. .. .. 504-838-9n1 
MD AnI'JllPOlls, Powell EIcIms. .• .. .. .. .. ... 301-953-3435 
MD BeltsvIlle, Newari< EIcIms. ............. 301-208-3300 
MD Columbia, Vantage Comps., Inc. ...... 301-"20-5100 
MO Gallhersburg, Axis EIcIma, Inc. ....... 301-840-8640 
MO Hanover, Newall<EIcIms. ............. 301-796-8092 
MO Rockville, All American ............... 301-251-1205 
MA Boston, All American ................. 617-846-2300 
MA HoIIston, Goold EIcIms. .............. 508-429-8154 
MA Milford, car Lee IndL .•....•...••..••.• 508-478-n97 
MA Norwood, Gerber EIcIms. ............. 617-329-2400 
MA ' W. Springfield, Newark EIcIms. ••. . . . . • 413-785-5851 
MA Westboro, In S\ock Prods. ..•...•.•..• 508-870-5750 
MA WesIborough, PoweH EIcIms. ......... 508-368-6100 
MA Woburn, Newlllk EIcIms. .. .. .. .. .. .. .. 617-932-9040 
MI Ann Arbor, Wedemeyer EJc\m. Supp. Co. 

. • . .. . • . • . • . . • . . . . . . • . . • . . . . . • . • . • . .. .. 313-685-8611 
MI Grand RapIds, Newari< EIcIms......... 616-455-9190 
MI Ml Clemens, Spec Connector Corp. .. 313-485-3232 
MI Oak Pa/k, Newark EIcIms. ............ 313-967-oBOO 
MN Bumaville, Csssidy EIcIms. ........... 612-895-9026 
MN Crystal, Newark EIcIms................ 612-535-4260 
MN MlnneapoUs, All AmerIcan ............ 612-944-2151 
MN MlnneapoUa, Newari< EIcIms. ......... 612-331-8350 
MN Vadnais HIs., N A A ConnecIron ...... 612-481-(1022 
MO Blue Springs, Newark EIcIms. .. .... .. . 816-228-3170 
MO St louie, BeckwIth EIcIms. ........... 314-343-6463 
MO St louis. Newlllk EIcIms. ............. 314-298-2505 
MT Helena, Newark EIcIms. .............. 406-443-6192 
NE Omaha, Newari< EIcIms. .. ............ 402-392-1221 
NY Las Vegas. Newark EIcIms. ........... 702-798-5090 
NY Reno, New8lk EIcIms. ................ 702-322-8090 
NH GoIIsIown, Key Comps. ...... .. .. .. .. . 603-628-1717 
NH ManchesIar, Yankee Elclms. ...... .•.. 603-825-8746 
NH Nashua, Newark EIcIms. ........ . . . . • . B03-6BB-5790 
NJ Elellmawr, Mid-Atlantic .... ;........... 809-931-5303 
NJ ClIfton, Vantage Comps. .............. 201-7n-4100 
NJ E. Hsnover, Slate EIcIms. ............. 201-887-2550 
NJ Englewood, PoweH EIcIms. ........... 201-894-0800 
NJ Pennssuken, Newlllk EIcIms. .•...•... 609-663-9490 
NJ Rahway, R.S.R. EIcIma, Inc. ........... 201-381-87n 
NJ Randolph, ~ EIcIms. .......... ..201-328-3322 
NJ . Union, Newlllk EIcIms. .. .. .. .. .. .. .. .. 908-851-2290 
NM Albuquerque. BesIech .....••.....•..• 505-298-0034 
NM Albuquerque, BeIaIron ................ 505-821-1122 
NM AlbUquerque. Connecting Comps. • • . . . 505-345-8921 
NM Albuquerque, NewIIIk EIcIms. •.... . . .. 505-8B3-6181 
NY Bohemia, car Lac 1ndL. .. .. .. .. .. .. .. . 518-567...c200 
NY BoIlema, Kay Comps. ................ 516-567-7500 
NY Cheektowaga, Newark EIcIms. ....•... 718-662-9700 
NY Comack, car Lee IneII. ................ 518-493-0556 
NY Farmingdale. PrIde EIcIms. ........... 518-293-4020 
NY Long Island, All American ............. 518-981-3935 
NY Ml Vernon, All American/OAR........ 914-669-2224 
NY Redcreek, Advacom .................. 315-754-8798 
NY SmIthtown, Vantage Comps. .......... 516-543-2000 
NY Syracuse. Newark EIcIms. ............ 315-437-8811 
NY Valley SIream, Newark EIcIms. ....... 518-561-8400 
NO cary, Powell EIcIms. ............ ,..... 919-467-1212 
NO Greensboro, NewIIIk EIcIms. . . • . • . . . . . 919-292-7240 
NO RaleIgh. Component DISIrs. ........... 919-859-3391 
NO RaJeIgh. Newark EIcIms. .............. 919-781-76n 
OH. BedIoId, Advacom .................... 216-439-03l!1 
OH Cincinnati, Newark EIcIms............. 513-nl-9700 
OH Cleveland, car Lee IndL .. .. .... .. .. .. . 218-661-0050 

. OH Comtbus, Wedemeyer EIcIms. .. . . . . . 614-438-9600 
OH WlIII8I1sv1lle HgIs., NewIIIk EIcIms. ... 218-567-1700 
OK DIdahoma OIly, Newark EIcIms. • . . . . .. 405-495-5000 
OK Tulss, Newark EIcIms. ................ 918-832-7004 
OR Eugene, Newark EIcIms. .............. 503-484-2158 
OR Portland, Newark EIcIms. ............. 503-257-0741 
PA Cornwall HgIs., Newark EIcIms. ....... 215-245-7300 
PA Export, Advacom ..................... 412-733-5910 
PA LavIIIown, G.W. EIcIms. ............... 215-547-7422 
PA McKean, Advacom ................... 814-476-7n4 
PA PhIladelphia, Powell EIcIms. .......... 215-365-1900 
PA Pltlsburgh, Newark EIcIms. ........... 412-788-4790 
SC ~1Ie, Newark EIcIms. ........... 803-298-9610 
SC N. Charleston, Newark EIcIms. •.•..... 803-764-3091 
TN Brentwood, Newark EIcIms. ........... 615-371-1341 
TN Memphia, Newark EIcIms. ............ 901-365-8060 
TX Allen, Prime DISIrs. ................... 214-231-0170 
TX, Austin, Carlton BsI8s ................. 512-458-1175 
TX DsIIas, All American .............. ;... 214-231-5300 
TX Dallas, ~ DIsirs. ............ 214-644-0373 

TX Dallas, 011 The Shell ................. 214-247-0052 
1)( Ft Worth, Carlton BsI8s ,.............. 817-831-03115 
TX GaI1and, Newark EIcIms. ••.•••...•••. 21~5911 
TX HousIon, Newark EIcIms. ............. 713-270-4800 
TX Irving, PoweI EIcIms. ...... ; ... ~...... 214-550-0647 
TX MansIIekI, Moua EIcIms. ............ 817-483-0185 
TX Richardson, 011 The Shell ............ 214-238-0808 
UTProvo, Omega EIcIms. .............. ..801-375-4664 
UT SaIl Lake OIly, Newari< EIcIms. ........ 801-464-8811 
UT SaIl Lake OIly, SIandard Supp. Co. •••• 801-486-3371· 
VT BurIIngIon, Newark EIcIms. ........... B02-8fIO.l858 
VA ArIIngIon, Newaik EIcIms. ............. 703-522-7552 
VA RIchmond, Newark EIcIms. ........... B04-2B2-5B71 
WA Bellevue, NewIIIk EIcIms. ............. 208-641-11800 
WA Spokane, Newark EIcIms. ............. 509-327-1935 
WV Dunbar, NiIwark EIcIms. .............. 304-769-6672·· 
WI Green Bsy, Newark EIcIms. ........... 414-494-1_ 
WI New Berln, Nap EIcIms. .............. 414-785-8100 
WI Wauwatosa, Newark EIcIms........... 414-453-9100 
Can DaI1mouIh, NS, Arcom EIcIms. ..••...• 902-464-1800 
Can Laval, PO, Newari< EIcIms. ............ 514-661-8478 
Can London, 0nI., Newark EIcIms. ......... 519-885-4280 
Can t.tssIssauga, 0nI., Newark EIcIms. •.•• 416-873-5449 
Can Nepean,0nI., camen EIcIms. .:...... 613-725-9250 
Can New WestmInsIar, Be, Newari< EIcIms. 

• . ... . .. . . .... . ... . • .. . . . . . • . . . .. . . • . .. B04-52CHi721 
Can Scarborough, 0nI., Carsten EIcIms. ..• 418-495-n05 
Can St Laurent, PO, Carsten EIcIms. ...... 514-334-8321 
Can St LsuranI, PO, Newark EIcIms. .•.•.• 514-73B-44B8 

CIRCUrrECH, INC. Division of Heyco, Inc., 542 
lnWsIriai WIIlf West, Eatontown, NJ Gn24, Tel: 201-542-
B55O, FAX: 201-542-1612; EmpL: SO; S/a. Mgr" Ron calvo 

CIRCUIT IMAGES, INC.. 1800 NW 167111 PI, SIe. 345, 
Beaverton, OR 97006, Tel: 503-829-2133, FAX: 503-645-
9857; ErT1Il: 5; SIs. Mgr: Tom Stevenaon 

CIRCUIT SPECIALISTS, INC. 73B S. Perry Lane, Tempe, 
13. 85281, Tel: 602-966-0764, FAX: 802-967-2539 

CIR-O-TB. MICROWAVE, INC.. 66OOVlrginiaMaoorRd.. 
BeltsvIlle, MD 20705, Tel: 301-470-29QO, FAX:301-n8-
3B82;FSC No.: 213n; EmpL: 17; SIs.Mgr: HervyD. NIbbe 

FAX: 801-973-4609 
CIRRIS SYSTEMS CORP, 1991 Parkway,SaIlLakeOlly, 

lIT 64119, Tel: 801-873-4800, 800-441-9910. TB.EX: 
446786; ErT1Il: 30; SIs. Mgr: Brent SIringham 
................................................. 001235 

CIRRUS LOGIC, INC. 3100 West Warren Ave., Fremont, 
CA II453B, Tel: 415-823-Il300, TB.EX: 171918, FAX: 415-
228-2180; EmpL: 420; SIs. Mgr" WlItiam CapareIIi; DIsI. 
Mgr" Frank Reynolds 

CITIZEN BUSINESS MACHINES, See CBM AmericiI. 
Corporation 

CP 
CORPORATION 

FAX: 312-262-7819 
c.P. CLARE· CORP., 3101 W. Pratt Blvd., ChIcago, IL 

B0645, Tel: 312-262-noo, TELEX: 210075; EmpL: 2400; 
S/a. Mgr" Thomas Cun!1een; DIsI. Mgr: WlIUam Sowa 
....... ; ..... :...................... 8013116, 1430-1431 

LocsJ Sales Offloes & Reps 
AL DecaIur, EI Tech Inc. ................. 205-353-7899 
AL Huntsville, EI Tech Inc. ............... ~ 
13. Scottsdale, Summit Sis. ............ : .. B02-89B-4B5O 
CA EI TOlD, CP. CIiIre Corp. ........ '...... 714-588-0850 
CA Los Angeles, lancia & Assocs. .•.••... 213-B7lH1770 
CA San DIego, Gary Chilcote Assocs. .... 61.9-728-7678 
CA San Jose, Ruppert Sis. & Engrg. •••..• 408-8118-8717 
CA Sar1ta Ane, lancia & Assocs. .......... 714-543-7805 
CO BroomIIeId, Western Region MkIg. •••• 303-42&-eoaa 
CT Stamford, Fran Bigoa ................. 203-322-0240 
FL Altamonle Springs, SIs. Engrg. ConcepI8 

. . . . .. . .. ... . . . •• . •• . . . • . • . . .• . . . . . . . . • • 407-882-4800 
FL o.rtield Beach, Sis. Engrg. ConcepIs 

.. .. .. . .. .. .. .. .. .... .. . .. .. .. .... .. ... 305-426-4601 
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Manufacturers and Sales Offices Directory 
GA Ulbum, EI Tach Inc.................... 404-564-1236 
H.. Itasca, Beta Tach Sis., Inc. •.•......... 708-250-9586 
IN 1ndIanapoDs, Schank EIcIm. MkIg. . . . . . 317-1142-6204 
IA Cedar RapIds, Dellbon Co. Inc. ........ 319-393-0075 
KY Fort wright, EI Tach Inc. •...••...••••• 606-331-3495 
MD Baltimore, Advanced Tach SIe Inc. •..• 301-323-3140 
MA Tewksbury, PI'OCOII1I /4ssoo. •.... . . . . . 50&-858-0100 
MI Farmngton Hills, Schank EIcIm. MkIg. 

•. ..•.. .. . .. .. ... . ....... .. .... .. . .. ... 313-62&-2551 
MN Eden Prairie, High Taclmlg. Sis. Assocs. 

....................................... 612-944-7274 
MO Florissant, Dellbon Co. Inc. ........... 314-839-0033 
MO Kansas City, Dellbon Co., Inc. . • . . . . .•. 816-43&6445 
NJ Fort Lee, Nexus Tachnlg. Sis. ......... 201-947-0151 
NM Albuquerque, SummIt SIs. ............ 505-345-5003 
NY Hicksville, CP. Clare Corp. ............ 516-933-3645 
NY RochasIar, Elecira SIs. Corp. .......... 716-427-7860 
NY Syracuae, Electra Sis. Corp. .. .. .. .. .. . 315-463-1246 
NO Raleigh, Zucker Assocs. .............. 919-762-8433 
Ott Cleveland, Baehr, Greenleaf & /4ssoo. 

....................................... 216-892-1770 
Ott Dayton, Baahr-Graenleaf & Assocs. ••• 513-439-0724 
Ott Worthington, Baahr-Graenleal & Assocs. 

.. . .. . • .. .. .. . .. . .. . .. . .. . .. .. . .. . . .. .. 614-847-0220 
OR Portland, Westmark Elclms. Inc. . • • . • . . 503-641-8780 
PA Erdenheim, Omni Sis. .... .. .. .. . .. .... 215-233-4600 
PA Warrendale, Baehr-Greenleaf & Assocs. 

.. .. .. .. .. .. . . .. .. .. .. . .. .... .. . .. . . .. . 412-934-3066 
TX Austin, Norcom Inc. ................... 512-451-2757 
TX Dallas, Norcom Inc. ................... 21~ 
TX Houston, Norcon Inc. ................. 713-779-0392 
ur Salt Lake CIIy, Western RegIon MkIg. 

.. . .. . .. .. .. . .. . .. .. .. .. . .. .. . .. .. .... . 801-268-9766 
WI Milwaukee, Bela Tach Sis., Inc. ....... 414-543-6609 
WA Bellevue. Westmark EIcIms. Inc. ...... 206-454-1944 
Can Dorval, Que., Jolm G. Weiss Co. Ltd... 514-665-6644 
Can MIssIssauga, Ont, John G. Weiss Co. Ltd. 

.. . .. . .. .. .. . . .. . . .. .. .. . .. . .. .. . .. .. .. 416-673-0011 

ClARCOR TUBUlAR PRODUCTS, Clarcor, Box 7007, 
Rockford, II. 61125, Tel: 815-962-6667, FAX: 815-962-
0417; Empl: 2000; SIs. Mgr; Douglas W. Frankln 

CLARKE-HESS COMMUNICATIONS RESEARCH 
COAP~220West 19111 SL, New York, NY 10011, Tel: 212-
255-2940, TELEX: 236667-RAPlD NYK, FAX: 212-691-
8158; FSC No.: 34423; Empl: 14 ......... 001238-1237 

LoceJ SaIe8 Offices & Reps 
CT Manchester, lOS Assocs. ••••••.•••.•. 203-849-3765 
L ChIcago, Pat Lind EIcIms.............. 312-726-3513 
IN Indianapolis, Pat lind EIcIms. ......... 317-632-7444 
MA Westford, lOS Assocs. ................ 617-892-3545 
MN Circle Plnas, Pat Unci EIcIms. ......... 612-786-5770 
OR WIlsonville, Syntek . .. .... . .. .. . .. .. ... 503-662-2750 
WI Milwaukee, Pat Lind Elclms. .......... 414-224-0146 

FAX: 603-742-0481 
CLAROSTAT MFG. co., INC" Hawker Siddeley, 

PLe., 1. Waahlngton SL, Dover, NH 03820-1507, Tel: 603-
742-1120,800-872-0042, TEI.EX: MOl 6713344; FSC No.: 
12697; Empl: 900; SIs. Mgr; AI Tapscott; DIs!. Mgr; AI 
Tapscott ............................. Ao2030; S ol888 

LoceJ SaIe8 Offices & Reps 
AL Huntsville, EI Com ... .. .. .. .. . .. .. . .. . 205-830-4001 
AZ Phoenix, More Sis. .................... 602-788-9181 
AR Little Rock, J. Y. Schoonmeker ........ 501-375-2166 
CA Irvine, Gravley & Assocs. ............. 714-852-9994 
00 Englewood, Purdy Co. Assocs. ........ 303-790-2230 
CT Meriden, Delta Conn Corp. .. . .. . .. .... 203-238-1240 
FL Coral Springs, HHP Assocs., Inc. ...... 305-753-8389 
FL Pam Bay, H H P Assocs. ............. 407-951-9236 
FL Tarpon SprIngs, H H P Assocs., Inc.... 813-937-8099 
FL WInter Park, HHP Assocs., Inc. •..••• .• 407-740-0320 
GA Atlanta, ELOOM ...................... 404-594-1392 
L Roling Meadows, Surner,Inc. ....•.... 708-991-8500 
IN Fort Wayne, Needler SIs. ............. 219-447-2123 
IN IndIanajIoIis, Needler Sis. ............. 317-255-8056 
MI Farmington Hills, W.R Hummon & Assocs., Inc. 

..... ... .. ... . ..... . .......... ..... . ... 313-474-0661 
MN Sl Paul C8hill Schmitz & Cahill Inc. 

....................................... 612-646-7217 
Me Sl Louis, K K B & Co. ................ 314-647-2400 
NH Horne 011. Clarostat 

...................... 603-742-1120, 1-800-872-0042 
NJ Cherry Hin. Trinkle Sis., Inc. ..... ,..... 608-795-4200 
NY Mantt-. Wln-Cor EIcIr. Sis. ........ 518-627-9474 
NY Syr8CIMe, L D. Allen . .. .. .. .. .. .. . .... 315-437-8387 
NO Ra/eigh, CHach SIs., Inc. .... ,........ 919-782-6100 

Ott Dayton, K.W. EIcIm. SIs................ 513-890-2150 
OH Shaker Hgts., K.W. Elclm. Sis. ......... 218-491-9177 
111M Albuquerque, More SIs., Inc. •..•.....• 505-255-6265 
OR Beavaton, Electronic Sources, Inc. ..• 503-627-0&38 
PA Pittsburgh, K.W. EIcIm. Sis. ........... 412-388-9396 
TX Dallas, J. Y. Schoonmaker ............ 214-349-1650 
WA Bellevue, Elctm. Sources, Inc. ......... 208-451-3500 
WI Brookfield, SUmer . .. . .. .. .. .. .. . . .. ... 414-78+6641 

CLARY CORP. Precision Instrs. Div. 320 w. Clary Ave., 
San Gabrie~ CA 91776, Tel: 8,8-287-6"" FAX: 818-286-
7216; Empl.: 1000; SIs. Mgr; Stewart Nowak; Dist. Mgr: 
Chris Dean 

CLAUSS CUT1.EAY CO., Alco Industries. 223 N. 
ProspactSL, Fremont, OH 43420, Tel: 419-332-7344, 800-
225-2877, FAX: 419-332-6077; Empl: 90; Sis. Mgr: 
Thomas D. Reinert; Dist. Mgr; Thomas D. Reinert 

CLEAN ROOM PRODS., 1600 Ocean Ave., Ronkonkoma, 
NY 11779-6528, Tel: 516-588-7000, TEI.EX: 645151; 
Empl: 110; SIs. Mgr; Robert S. Kearton 

CLEARPOINT RESEARCH CORP. 35 Parkwood Drive, 
Hopkinton, MA 01746, Tel: 508-435-2000, FAX: 508-435-
7504; Empl: 300; SIs. Mgr; Dennis Kirshy 

CLEVELAND CRYSTALS, Box 17157, Euclid, OH 44117, 
Tel: 218-468-6100, TWX: 81G-421-8031, FAX: 216-486-
6103; FSC No.: 8K4OO; Empl: 46; SIs. Mgr; P. 0. Marlowe 

CLIFFORD OF VERMONT,INC., Route 107, P.O. Box 51, 
Belhel VT 05032, Tel: 802-234-9921, 800-451-4381, FAX: 
802-234-5006; Empl: 47; SIs. Mgr: John F. Baxter 

CLIFTON PRECISION, Utton Systems, Inc., Marple 
at Broadway, Clifton Hgts., PA 19018, Tel: 215-622-1000. 
TWX: 510-869-9782, FAX: 215-623-6344; FSC No.: 86197; 
Empl: 1000; SIs. Mgr: CScaIes ............... Bo1251 

LoceJ SaIe8 Offices & Reps 
AL Huntsville, L&D, Inc. .................. 205-837-1469 
AZ Phoenix, CIIton Precision . . . . . . . . .. . . . 602-242-0911 
CA CUpertino, Clifton Precision •.....•..•. 408-998-7507 
CA Ontario, Clifton Precision ............. 714-983-9374, 
CA San Clemente, Clifton Precision .•.... 714-492-8904 
00 Denver, Motion Tachnlg. .............. 303-757-3003 
FL Sonento, BoeIIo Corp. ................ 904-735-0077 
KS Lenexa, Mldlac Assoc., Inc. ........... 913-541-0505 
MA W. Newton, Larcom Inc. . .. .. .. . .. .. ... 617-244-2053 
MI Grand RapIds, Midwest Meridian...... 616-698-7391 
MN Eden Prairie, PWC, Inc. ............... 612-934-1409 
Me Sl Louis, Midlec /4ssoo. Inc. .......... 314-275-8666 
NM AlbuqueRJ/e, S. W. Sis., Inc. . . . . . . . . . .. 505-699-9005 
OH Lakewood, Midwest Meridian ..•...•.. 218-228-8836 
PA ClIIon Heights, E8stem Sis. .......... 215-622-1000 
TX Garland, Cary, McMahill & Assocs. .... 214-661-1414 

CUMATRONICS, 140 Wilbur PI., Bohemia, NY 11716, Tel: 
518-567-7300, TELEX: 5101007669, FAX: 516-567-7585; 
Empl: 46; SIs. Mgr: David Gilmore 

CLIPlITE, See Visual Communications 

CLOVER ELCTRNs., INC. 136 Hiliwood Circle PO Box 
972, Newnan, GA 30264, Tel: 404-251-5323, FAX: 404-
251-7542; Empl: 75; SIs. Mgr; Patricia A Walker 

FAX: 201-471-2811 
CML MACARR, A Marine ElectrIc Syatems Co., 50 

Carol SL, P.O. Box 1135, CUlton, NJ 07014-1135, Tel: 201-
471-6800; FSC No.: 00062; Empl: 100; SIs. Mgr: Gary 
Mandell ....................... .... .... . .. .. .. ... 001009 

LDcaJ SaIe8 Offices & Reps 
WI Prembine, The Wim Agy. ............. 715-324-8129 
MI Detroit, Bill Teplltz Associates ........ 218-438-3265 
Ott Clncinatti, TepUtz Assocs. ............. 513-461-1646 
Ott Cleveland, Tepiltz Assocs. ............ 216-439-3265 
Can Montreal, MeIrone .................... 514-463-2323, 

CMV SOFlWARE SPECIALISTS INC. 5009 W. 12th SL, 
Sioux Falls. SO 57106, Tel: 805-338-6645 

COAST BOOK DISTRIBUTORS, PO Box 18418, 
Anaheim, CA 92817, Tel: 714-281-Q805, FAX: 714-281-
0806; EmpI.: 2 

COAST COIL CO., Coast Magnetics, 5333 W. 
Washinglon Blvd., Los Angeles, CA 90016, Tel: 213-938-
6188, TELEX: 666103 AMI SPACE ASk, FSC No.: 06254; 
EmpI.: 50 

COAST 

CP CLARE 

The 8 Largest . 

Di~~~~tor • • 
in the World. 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

FROM STOCK 

CPClare 
MERCURY, DRY REED 

SOLID STATE, ELECTROMECHANICAL 

RELAYS 
AND SWITCHES 

BRILL 
ELECTRONICS 
(415) 834·5888 
610 E. 10th 51. Oakland. CA 94606 

(8 CLAROSTAT) 
(213) 452·8002 
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COASTC 
. COASTCOM, .,..0: 1lOi:27oea. Concoi'd,' CA94527, Till: 

51G-825-7500,TWX:9H) .. 481.-'5781; . FSCloIO.:4)5 
682-2015; Empl: 100;. SIs. Mgr" . .JOtm Ehrig 

COAX -CONNEcnON, ··Ir36·~iontst. y~ HgIs., 
NY 10598, Tel: 914-962-2303,800-431-2103, FAX: 914-
962-2296; FSC No.: 13-32l196f!l1 .•.•...•..• : ... C·ll55 

COAXIAL DYNAMICS, ·15210. Industrial Parkway, 
Cleveland, OH 44135, Tel: 1~IAl.,FAX:216-267-
3142; Empl: 36; SIs. Mgr" R.1Scott; D/st. Mg," J. Rlttel 

COAXITUBE CORP. 245 Naylor Mill Ad... Salisbury, MD 
21801, Tel: 301-546-3911, FAX: 301-546-3911; FSC No.: 
OBV02; EmpL: 13 

COBER ELECTRONICS, 102 Hamilton Ave., Stamford, CT 
06902, Tel: 203-327-0003, TWX: 71~74-3371, FAX: 203-
359-6319; FSC No.: 28909; Empl.: 40; Sis. Mg," Art: 
Fairman 

CODAR TECHNOLOGY, INC. 2405 Trade Centre Ave., 
Longmont. CO 80503, Tel: 303-n6-0472, TB..EX: 
~=O Codar, FAX: 303-776-18011; Empl.: 125; SIs. Mgr" 

CODE.NOLL TECHNOLOGY CORP •. 1086 N. Bwy. 
Yonkers, NY 10701, Tel: 914-965-6300, TELEX: 646159, 
FAX: 914-965-9811; Empl.: 90; Sis. Mgr" Paul A O'Brien; 
Dis!. Mgr" Paul A O'Brien 

COOl SEMICONDUCTOR, 144 Market S1raat, Kenilworth, 
NJ 07033, Tel: 201-296-0400, FAX: 201-296-04n; Empl.: 
49; SIs. Mgr" JIIIl1t!S R Beamish 

CODY ELECTRONIcs, INC., 2284-C Ringwood Ave., San 
Jose, CA 95131, Till: 406-432-7570, FAX: 406-432-1891; 
Empl.: 30; SIs. Mgr" Patrick Sargent . 

COGEBI, INO. 14 Faredy Dr. DOver; NH 03820, Tel: 603-
741H1896, FAX: 603-749-6958; EmpL: 20; Sis. Mgr" M 
Chaisson 

COGENT SOFlWARE,.103Q Pine St,Menlo Park, CA 
94025-3405, Tel: 415-324-4360; SIs. Mgr" Jerry M. 
Saltzman; DI8t. Mgr" Leo D. Eskin 

COGNEX CORP. 15 Crew/ord Sl, Needham, MA 02194, 
. Tel: 617-449-6030, TELEX: 948022, FAX: 617-449-4013; 

Empl,: 111; SIs. Mg," Kris Nelson . 

COGNfTRONICS,.25 Crescent St, Stamford, CT 06906, 
Tel: 203-327-5307, FAX: 203-327-2002; EmpL: 140; Sis. 
Mg," Vincent Harrison 

COHERENT COMMUNICATIONS SYS. CORP. 60 
COmmeroe Dr. Hauppauge. NY 11766, Tel: 516-231-1550, 
TELEX: WUI96-1439, FAX: 516-231-001 8; Empl.: 1 sO; SIs. 
Mgr" Yiilliam Hendrix. 

COHERENT GENERAl.., INC. Picker Ad., Sturbridge, MA 
01586, Tel: 506-347-2681, TELEX: 95-1906, FAX: 506-
347-5134; Empl.:.200; Sis. Mg'" William H. Shiner 

cOHERENT, INC; P.O. Box 10042, Palo Alto, CA 94303, 
Tel: 415-493-2111,TB..EX: 34-8304, FAX: 415-856-7631; 
Empl.: 1640; SIs. Mg," Paul Crosby 

COHU, INC., Elctrns. Div., 5755 Kearny Villa Rcf~ San 
DI~ CA 92123, Tel: 619-277-6700, TELEX:. 910-335-. 
1244,.FAX: 619-277-0221; FSC No.: 05157; EmpL: 165; 
Sis. Mgr" Jell Tyler 

COILCRAFT, 1102.Sllver Lake Rd., Cary, IL 60013, Tel: 
706-639-2361, TELEX: 2t6378, FAX: 708-639-1469; 
Empl.: 1200; Sis. Mg'" Larry Thompson 
...........••..... , ..•....••..•••..•. , • •. .. A·1187-1192 

Local Sales Offices & Repa 
CA Rancho Santa Margarita, Stewart tJlktg. 

CA San Jose, Westron .••.....•.....••... 
KS Olathe, Advanced Tech. SIs. ......... . 
MD Silver Spring. Mid Atlantic Sis. Co. ... . 
MA BraIntree, Coilcraft ................... . 
MI Clark Lake, Dick Trull ...... : .........• 
MO Sl Louis, Advanced Tech. Sis. ....... . 
NY Rochester, Micro-Tech Mktg.· •... : .••. 
NC Matthews, Coilcrsft .....•...•• ; ...•... 
TX Richardson, COilcrell ..••..•.••....••. 
WA KIrkland, OMI, Inc ..•....•.....••...•.•. 
Call Oakville, Ont, HaItronlcs .•... , ••....••. 

714·589-2667 
408-997-7332 
913-782-8702 
301-593-n49 
61NI48-9194 
517-529-9285 
314-878-2921 
716-328-1420 
704-846-5422 
214-437-5597 
206-823-4798 
8OQ-3B7-7955 

COIL -d CORP. 340 Bronxville Ref., Bronxvllie, NY i 0708, 
Tel: 914-337-4775, FAX: 914-779-7109; FSC No.: 55940; 
EmpL:12 . 

Manufact..-rers and Sales OffIces DirectorY 
COIL WINDING EaUIPMENT CO. RR Plaza, P.o. Box 

660, Oyster Bay, NY l1nl, Tel: 516-922-5860, TELEX: 
14-3128, FAX: 516-922-5029; EmpL: 25; SIs. Mgr" Joeeph 

, Pizzo'" 

FAX: 201-371-0318 
COLBER CORP .. , 26E Buffington Sl, IrviriQton, NJ 07111, 

Tel: 201-371 '9500, TWX: 710-995-4416; EmpL: 50; SIs. 
Mgr" Roberta Bryner •............•.....•. A.1882-1663 

COLE-FLEX CORPORATION, 91 Cabot Street, West 
Babylon, NY 11704, Tel: 516-249-6150, TELEX: 35B084, 
FAX: 516-249-6186; FSC No.: 58352;EmpL: 25; SIs. Mgr" 
Weetem:Mr. Mike Stellen Mldwestern:Joseph Emma 

COLE HERSEE CO. 20 Old COlOny Ave., Beaton, MA 
02127-2467, Tel: 617-268-2100, TELEX: 84-0901, FAX: 
617-268-9490; Sis. Mgr" E. Carl Price; D/st. Mgr_' John R 
West 

CD 
INSTRUMENT CORP 

FAX: 714-241-9061 
COLE INSTRUMENT CORP., 2850 S. Croddy Way, 

Santa Ana, CA 92704, Tel: 714-556-3100; FSC No.: 31946; 
EmpL: 60; Sis. Mgr" P. Hanson; D/st. Mg," a Hendricks . 
.••••.•.•.......•.•..•...........•....•.•....•••. 8·1860 

Local Sales Offices & Reps 
AL' Huntsville, Brande~Stephens ......... 205-883-0445, 
P;z Scottsdsle, Advent COmps. ......•..•. 602-481-0044 
CA Los Angeles, Wiley Co. ...•........... 213-686-1611 
FL D8erf1eld Bch. Brandei-Stephens ••.•. 305-427-5441, 
FL Orlando, Brandel-Stephens ........... 407-425-3202 
CO Denver, Advent COmps. Corp; ......... 303-455-1985 
IL Elk Grove, Oasis SIs. CO. .....•..•..•. 708-640-1 Bso 
IN Ft Wayne, Naunas Sis. Co. ........... 216-432-4792, 
MD Gaithersburg. Carwithen Assocs. ..... 301-921-9545, 
MA Norwood, Tom Maguire & Assocs. ..•. 617-55H)500, 
CT Avon, Tom Maguire & Assocs. •..•..•. 203-673-0601 
MN Bloomington, Oasis SIs. CO .•...•.•...• 612-941-1917 
MO St Louis, Harris & Hanson ....•..•.... 314-432-3611 
NH Windham. Tom Maguire & Assocs. . . . • 603-437-1245 
NY Hauppauge, Aurora Schmitt . . . . . . • . . .. 516-343-1313 
GA Norcross, Brandel Stephens Co. ...... 404-662-6330 
NC Greensboro, BrandeI-Stephen ....... 919-274-8952, 
PA West Chester, TCA ...•.•...•..•..•... 215-692-6853, 
TX Dalles, Control COmponents Inc. .....• 214-458-68n 
WA Bellevue, Flightlines IntI. .••..........• 206-454-2026 
WI Brookfield, Oasis SIs. CO. ...•.....•..• 414-762-6660 
EXP Rishon LeZlOn, Israel, Elimec Electromechanical Ltd. 

. . . • . . . . . . . . . • • . • . . . • . . • . . • • . . . . . . . .. 972-3 985-1422 
Can Rexdale, Ont, Myelco, Inc. ..•...•....• 416-674-1636 

COLE-PARMER INSTRUMENT COMPANY, 7425 
North oak Park·Avenue, Chicago, IL 6064B, Tel: 708/647-
7600, TELEX: 26-9405, FAX: 708-647-9660 

COLLINS COMMERCIAL AVIONICS, Rockwell IntL. 
400 COllins Ref. NE. Cedar Rapids, IA 52498, Tel: 319-395-
1000, TELEX: 464-421, TWX: 910-525-1321; Empl.: 6,600; 
Sis. MgT" S.M. Murchison 

(§ ClImer Semicllllduct1ll', Inc. 

FAX: 214-233-0481 
COLLMER SEMICONDUCTOR, INC., 14368 Prolan 

Ad., Dalles, TX 75244, Tel: 800-52H)251, 214-233-1589; 
ErnpL: 85; SIs. Mgr" Gene Uecker .... A.2085; D.l859 

Local Sales Offices & Reps 
CA MiSSion Viejo, COIIiner SemicondiJctor Inc. 

.•.•....•..•...•..•.•.... , .....•....... 714-582-2188 
CA Playa Del Rey, COrcoran Assocs. •.••. 213-823-4589 
TX DalIss, COlimer SemiCOl")ductor Inc. .•. 800-527-0251 

GA ~ Tee Rep SVcs. Inc. •••••••• 404-664-0869 
p;z SoottsdaIe, Bill Eari Aseoc.Inc......... 802-994-3813 
CO Parker, TMA Colorado •..••.. :........ sOs-e41-3435. 
CA' San Jose, Comtech MI<tg. .•.••.•.• • • • . 408-249-3330 
MN Mlnileapolls, Loren Green Assocs. .•.. 612-57HI866 
MA Burtington, COn.- Semiconductor' • • • 617-229-5822 
IN FranIdort, c-s EIcIm. Sis, Inc. ..••..•.. 317-659-1874 
NY Franklin Square, Cooper Simon & Co.. Inc. 

. . • . . • . . . • . • . . . • . • . . . • . • • . . • . • . • . • • • • • • 51 B-4B9-0404 
NY Clark Mills, KLM Gamer ..• ,.......... 315-853-6126 
NY PiItsford, KLM Gamer .... . • . •. . •••. •• . 716-381-8350 
NC Cary, Tee Rep Svcs.. Inc. .•....•. ;.... 919-487-11444 
NC Charlotte, Tee Rep Svcs. Inc. •••.•..•• 704-342-3900 
OH Beachwood, EIcIm. SaI~ ••••• 216-631-9555 
OR Portland, EIctrn Engrg. Sis. •.••...•••. 503-639-3978 
PA Hatboro, AQS Electro .........•..•. ;.. 215-674-4421 
TN Brentwood, Tee Rep Svcs.lnc......... 615-832-0449 
Can MisaIssauga, Ont, Source EIctJ1ls. Ltd. 

. • . . . . . . . . . . • . . . . • • . . . • • . . • •• . • • . . . . • • • 416-676-0B30 
WI Waukesha, COI!mer SemIConductor, Inc. 

...•...•.•••...••....••..•.•..••........ 414-547-0185 
UT Murray, TMA COlorado • . . . • . • • • . • • . • • • 801-483-1009 
WA Redmond, ElcIm. Engrg. Sis. ..•..•••.. 206-883-3374 

Local Distributors 
IN . Carme~ Aftex EIctms., Inc. .•..•....•.. 317-646-1323 
AL MobIle, Allied Elctms. .•...•..• ,....... 205-476-1875 
P;z Phoenix, AiRed EIctms. ....•..•••.••.. 602-437-9080 
P;z Phoenix, Betaron EIctrris. ..•..•.....•. 602-2n-oI33 
P;z Tucson, Ailed EIctms. •.•..•.......... 602-797-8260 
AR N. UtIle Rock, Allied EIctms. ..••..••.. 501-378-0233 
CA Camarillo, Milgray/Los Angeles ... .... B05-484-4055 
CA ChatswoIth, Allied EIctms. ............ 818-682-6981 
CA Fremon~ Allied Elctms. ..•..•..••..•.. 415-n0-0590 
CA Irvine, Allied EIctms. •....•......••••.• 714-727-3010 
CA Rocklin, AUied EIctms. •....•.....•.•.• 918-632-3104 
CA S. San Francisco, Allied EIctms........ 415-952-9599 
CA San Diego. Allied EIctms. ............. 619-279-2550 
CA Torrance, Allied Elctms. .•••.•••••.••.• 213-373-6828 
CO Englewood, Ailed EIctms. ....••..•••. 303-790-1664 
CO Englewood, Nap EIctms. ••...•.•..•... 303-799-9898 
CO Littleton. Indelco .. ;................... 303-795-3431 
CT Cheshire, AIDed EIctms. . . . . . • . . . • • . • .• 203-272-nso 
CT Milford, Milgray/Connecticut ••.••. . • • . 203-878-5536 
FL Cssselberry, Allied EIctms. •.•••••..••. 407-631-3331 
FL Jacksonville, Allied EIctms. •••.••..•. , 904-346-0761 
FL Largo, Allied EIctms. •••..•••.......•.. 813-541-4660 
FL Pompano Bch., Allied EIctms. •.•.•.•.. 305-978-3008 
FL Winter Park, Milgray/Florida .••....••. 407-647-5747 
GA Duluth, Allied EIctms. .....•......•.•.. 404-497-9544' 
GA Norcross, AIDed EIctms. . . . • • . . . . • . . . .. . 404-446-8595 
GA Norcross, Milgrayl AHanta . • . . • . . • . . . .. 404-446-97n 
IL Arlington HgIs.. Mllgray/Chicago .••... 312-253-1212 
IL Des PlaInes, AiDed EIctms. ..••..•.•... 312-803-1040 
IL New Lenox, Allied EIctms. •.•....•...• 815-495-1511 
IL Schaumberg. Marsh Elctms. ••..•••.•• 706-240-9290 
IL Wood Dale, Allied EIctms. ..••...•.••• 312-1l6o-0007 
IL Wood Dsle, Nap EIctms. •.•..•..•..•.. 312-595-8500 
IN Indianapolis, Allied Elctms. •...•..•.... 317-876-0448 
IA Cedar Rapids, Dee Elctms. .....•..... 319-365-7551 
IA W. Des Moines, Allied EIctms. ..•..... 515-223-6488 
KS Lenexa, Ailed EIctms. ..........•.•... 913-599-6227 
KS Overland Pk., Milgray/Kansas City .... 913-235-6600 
KV Louisville, Allied EIctms. ..••..•.••..•. 502-452-2293 
LA Metairie, Allied Elctms. •. . . . • • • . • • • . • •• 504-885-1195 
MD COlumbia, Allied EIctms. .........•..•. 301-381-1560 
MD COlumbia, Milgray/Washinglon ..•.... 301-621-8169 
MA Billerica, Ailed ElcIms. ........•..••.•. 506-667-7921 
MA Norwood, AiDed EIcIms. ...•.•..•••... 617-255-0361 
MA Wilmington, Milgray/New England •... 508-857-5900 
MI Grand Rapids, AiDed ElcIms. •.•.•••.•. 616-949-8200 
MI livonia, Allied EIctms.................. 313-462-0190 
MN Eden Prairie, Allied EIctms. .....••..•• 612-829-7554 
MN Minneapolis, AS Elctms. •.•...•....... 612-336-4754 
MN Mirineapolis, Marsh ElcIms. •.....•.... 612-831-4640 
MO Earth City, Allied EIctms. ...•..•....•.• 314-291-7031 
NE Omaha, Allied EIctms. ................. 402-696-0038 
NH Nashua, Allied EIctms. .....•..•..••..• 603-663-3006 
NJ Ecison, Allied EIctms. ................. 908-572-9600 
NJ Fairfield, Allied EIctms. ...•.•..••.••... 201-227-8n6 
NJ Marlton, Milgray/Delaware Valley ••..• 609-983-5010 
NJ MIn.Laurel, Allied EIctms. .. . ....... ... 609-234-n69 
NJ Parsippany, AlHed EIctms. • • • . . • • . • . • •. .201-426-3350 
NJ Parsippany, MIIgray/New Jersey...... 201-335-1766 
NM Albuquerque, Betatron EIctms. •.. . . • . • 505-821-1122 
NY Fairport, Allied EIctms. •.••.•..•..•.••• 71 B-425-3B50 
NY Farmingdale, Milgray/New York •..•.• 516-391-3000 
NY La Grangeville, AlII8d Elctms. •••.••••• 914-452-1470 
NY MIneola, Allied EIctms. ••••....••.• ,... 518-248-2360 
NY PIttsford, Mllgray/Upatate NY......... 716-381-9700 
NC Raleigh, Allied EIcIrns. •..•.•••••••••.• 919-676-5845 
NC Raleigh, Mllgray/Raieigh .•••...••.... 919-790-6094 
OH Cincinnati, Allied EIctms. ••. , •.•••••• , • 513-nl-6990 
OH Cleveland, NJllgray/CleveIand ...•••..• 216-447-1520 
OH Solon, Allied EIctms. •.•....•••..•.•..• 216-248-4200 
OH Worthington, AllIed EIctms. ••..••••..• 614-785-1270 
OK Tulsa. Allied Elctms. .•.....•..•.•••..• 918-664-0644 
OR Portland, Allied EIctms. .....•..•....•. 503-245-4225 
PA Camp HII~ Allied EIctms. ................ n,7-975-3570 

642 North American offices only. For worldwide reps & distributors,' see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
PA PIttsburgh, Allied EIc1ms. ...........•. 
SO Greenville, AHled EIc1ms. ••...••.....•. 
TN Knoxville, Industrial EIc1ms. •........•. 
TN Mamphis. Ailed EIc1ms. .............. . 
TX Austin, AiMed EIc1ms. ..•.....•......•. 
TX Dallas, Allied EIc1ms. ..•.....•....•... 
TX Dallas, Milgray/Dailas .•••..........•. 
TX EI Paso, Allied EIc1ms. .•..........••.. 
TX Ft Worth, AIMed Elctms. ..••..•........ 
TX Humble, Allied EIc1ms. ...•...••....•.. 
TX Irving, AIDed EIc1ms. ......••••........ 
TX SIaIfcrd, Mllgray/Houston ••...•••.... 
UT SaM Lake City, Allied EIc1ms. ....•..... 
UT SaM Lake City, Mligray/Utah ..•....... 
VA Alexandria, AHied Elctms. •.•.......... 
VA Virginia Bch., Allied EIc1ms. .••........ 
WA Seattle, Allied EIc1ms. .......•......... 
WI Milwaukee, Marsh EIc1ms. ..•......... 
WI New Berlin, AiRed EIc1ms. ............ . 
WI New Berfin, Nap EIc1ms. ...••......... 
Can Polntclalre, Que., Mligray/Montraal ... . 
Can Willowdale, Onl, Milgray/Toronto .... . 

412-367-4124 
603-28&-8835 
615-573-7135 
901-367-2695 
512-369-3nl 
214-553-4370 
214-24&-1603 
915-n9-8294 
817-595-3500 
713-44&-8005 
214-57()'5196 
713-24().5360 
601-272-4999 
601-272-4999 
703-750-8206 
804-363-8662 
206-547-2827 
414-475-6000 
414-796-1260 
414-785-9100 
514-426-5900 
416-756-4481 

FAX: 303-667-3500 
COLORADO CRYSTAL CORP., 2303 w. 8th St, 

Loveland, CO 60537, Tel: 303-667-9248; FSC No.: 33096; 
EII1ll: 75; SIs. Mgr: DavId Und ...•...........• A·,322 

Lacel Sales 0Ifices & Reps 
CA Celabasas, She! Schreiber Assocs. ... 819-703-6083 
CA Los AMos,. Kolm Mktg. Assoc. ......... 415-94&-2835 
n.. Northfield, Feller Assocs. Inc. •........ 8()()'776-7389 
IA Cedar Rapids, Barnes Wes Tech Assoc. 

•• • • • . . . . . • . . . . . . . . . . . . • . • . . • • . . . . . . . . • 319-393-9790 
KS Overland ParI<, Barnes Midwest Sis. .. 913-489-9688 
Me Kensington, Koebert Assocs. Inc. ..... 301-493-8924 
MA Randolph, Bengal ..................... 617-961-4120 
OR Beaverton, L D. EIc1ms. . . . . . • . . . . . . . .• 503-649-6177 
PA Glenside, Koebert Assocs.lnc. .......• 215-887-2310 
TX Austin, OeIer & Menelaides .•....•.... 512-453-0275 
TX Dallas, Osler & Menelaides .•...••.... 214-361-11876 
TX Houston, 0eIer & Menelaides ......... 713-682-7001 
WA Snohomish, LD. Elctms. .....•...•...• 206-56&-0511 
WV Inwood, Koebert Assocs. Inc. ..•...... 304-229-8401 

COLORADO DATA SYSTEMS, INC. 3301 w. Hampden 
Ave., UnIt C. Englewood, CO 60110, Tel: 303-762-1640, 
6O().TEK-4VX~ TWX: 91()'933-0193, FAX: 303-781-0253; 
Empl.: 60; SIs. Mgr: Robert L Frodge 

COLORADO VIDEO, INC., Box 928, Boulder, CO 80306, 
Tel: 303-53().9560, FAX: 303-53().9569; Empl: 21; SIs. 
Mgr: Kirk Fowler 

COLORGRAPHIC COMMUNICATIONS CORP. 
30341 New Peechlree Rd./P.o. Box 30366, Adanta, GA 
30388, Tel: 404-455-3921, FAX: 404-458-0616; E~: 50; 
SIs. Mgr: Elyse Mintz 

COLT ELECTRONICS CO., INC. 15301 West 109th St., 
Lenexa, KS 88219, Tel: 913-689-1673, FAX: 913-889-
3666; SIs. Mgr: Michaal S. Lynn 

COLT TECHNOLOGY CORP. 15301 West 109th St, 
Lenexa, KS 66219, Tel: 913-689-1673, FAX: 913-689-
3666; Ernpl: 95; SIs. Mgr: Jeffrey S. Lynn 

COLUMBIA CHASE CORP. HUMISEAL DIV., See 
HumiSeaI Div. 

COLUMBIA COMPONENTS, 9 Division St, Sidney, NY 
13838, Tel: 607-563-3520; FSC No.: 59178; Empl: 12; SIs. 
Mgr" Helen Montren 

COLUMBIA ELCTRN. CABLES DIV. See Carol Cable 
Co. Inc., Columbia Elctm. Cables Div. 

COLUMBIA RESCH. LABS., Macdade Blvd. & Bullens La., 

LDcal Sales Offices & Reps 
AL Huntsville, Montgomery Mklg., Inc. . ... 
AZ Phoenix, WesIrep ..•.....•...•....••.. 
CA Anaheim, WesIrep .•••..•••..•..•..•.. 
CA San Oiego, Hedden Assocs. .•.....•.. 
CA Santa Clara, WesIrep .....•.....•..... 
CO LiIttaton, Lange Sis., Inc. ....•....•.•.. 
FL ARamonte Springs, Semtronics ...... . 
FL Clearwater, SemIronics ..•............ 
GA Norcross, Montgomery Mk1g., Inc. ..... 
II. (Northern), Sumer, Inc. •......•.•...... 
IN Fl Weyna, Frank J. Cempisano Co. ... 
IN IndianapoUs, Frank J. Compisano Co. 

205-83Q.0498 
602-620-9932 
714-527-2822 
619-585-8444 
409-989-8833 
303-795-3600 
407-831-1!233 
813-461-4675 
404-447-6124 
706-991-6500 
219-486-6443 

.•...........•..•••......•...•.....••.. 317-253-7651 
IA Cedar Rapids, S & 0 Sis. •.•..••...•.• 319-363-8878 
MA Chelmsford,.I.E. Boeing Co. •......... 50&-256-5800 
MI Farmington Hills, RB1hsburg Assocs., Inc. 

• . . • . . . . . . . . . • . . • . . . . . . . • • • . • • • • • . . . . . • 313-489-1500 
MN Mendota Hgts., G-II Sis., Inc. .••......• 612-454-3086 
MO Bridgetown, Cal Tech, Inc. •.....•...• 314-291-4230 
Me Raytown, Cal Tech, Inc. •.....•.....•. 816-35&-8100 
NJ Saugerties, CornaIr Rotron ............ 201-227-7383 
NY Saugerties, Comair Rotron, Inc. .....•. 914-246-3815 
NO Raleigh, Montgomery Mk1g., Inc. ...... 919-85HIOl0 
OH Cincinnati, FrankJ. Campisano Co. ... 513-574-7111 
OH Cleveland, Components, Inc. .......... 216-243-9200 
OK Tulsa, Ammon & Rizos Co. ........... 9111-149-6116 
PA BroomaI~ L D. Lowery, Inc. •...•...... 215-356-5300 
TX Austin, Ammon & Rizos Co. . . . . . • . . . .. 512-454-5131 
TX Houston, Ammon & Rizos Co. .. , ..... 713-781-11240 
TX RichardsOn, Ammon & Rizos Co. ..... 214-644-5591 
UT SaM Lake City, Lange SIs., Inc. .••..•.• 6Oh487-0B43 
WA Seattle, Jas. J. Backer Co. ............ 206-285-1300 
WI Brookfield, Sumar, Inc. ................ 414-764-8641 
PR Hato Rey, SamIronics ................ 6O!H66-07oo 
Can Hamiltlln, ant, cartwright/Southall Assocs., Inc. 

. . . . . . . • . . . . . . . . • . . . . . . . . • • . . • . . . . . • . .. 416-52&-0294 
Can Montreal, PQ, McIntyre Agencies Ltd. 

..•....•.•....•....•......•..•......... 514-731-9617 
Can Vancouver, AlWIn Tech. Sis. •..•.....• 604-960-4557 

Local Di8t1ibulors 
CA Garden Grove, Richey/Impact EIc1ms. 

CO Aurora, Capstone EIctms ..•.....•.... 
IL Chicago, Newark EIc1ms. •........•... 
MI UvonIa, CheIseeIRs EIctms ....••.... 
MN Minneapolis, Starting EIc1ms. ..•.....•. 
NM Thiel River FaDs, Digi-Key Corp. ..... . 
NY Bu1faIo, Summit Dlstrs., Inc. •.......... 
NY Westbury, Schweber Elctms. .•..••.... 
TX Dallas, Hall-Mark EIc1ms. ....••....•.. 
TX Ft Worth, AiMed EIctms. ...•.....••.... 
WA Bellevue, Aimee EIctms. Corp. ....... . 
WA Seattle, Radar Elec ................... . 
Can Don Mills. Onl, Seynor Vereh, Inc. ••.. 
Can Scarborough, Onl, Carsten EIc1ms. •.. 
Can Willowdale, Onl, EIectrosonic ....•.... 

714-895-0060 
303-375-1300 
312-764-5100 
313-525-1155 
812-831-2666 
218-681-6674 
71&-887-2800 
516-334-7474 
214-343-5000 
817-595-3500 
206-643-9992 
206-282-2511 
416-445-0723 
416-495-7705 
416-464-1666 

COMARK CORP. 93 West Street, Medfield, MA 02052, Tel: 
506-359-8161, FAX: 506-359-2267; Empl: 35 

COMATEl USA, INC. 22 Eagle Ad., Commerce Pk, 
Danbury, CT 08810, Tel: 203-797-9445, TELEX: 643-011, 
FAX: 203-790-9298; EmpI.: 10; SI8. Mgr: TIm Papp 

COMCAB, 8255 Black Run Ad., Nasl1lO~ OH 43830, Tel: 
614-82&-2468, FAX: 614-829-2796; EII1ll: 40; SIs. Mgr: 
Cheryl Mumma; Dist. Mgr: Cheryl Mumme 

COMCLOK, INC. 1142 N. Gilbert St, Anaheim, CA 92601, 
Tel: 714-991-1560, 60().333-9825, 213-83&-9592(Tech. 
Asst.), FAX: 714-491 -9825; EmpL: 30; SIs. Mgr: Herb 
Plumhofl ....••....•.........•...•........•..... A·1323 

LtJcaI Sales Offices & Reps 
CA ArcadIa, HMO ...•.•.....•.......•..... 
CA San Jose, Blue EIc1ms. Sis. .....•..... 
CO Danver, EIectrophase ••••••....••..•.. 
TX Rockwal~ Eatman MIg. Rep. ......... . 

Local Di8t1ibulors 
CA Fountain Valley, EcIIptek .•...••...•••• 
CA Stanton, Inductive Camps. ..•..••••... 
CA SUnnyvale, Target EIc1ms. •.•.•••.•... 

819-44HI958 
409-248-4399 
303-296-0443 
214-771-1903 

714-963-4009 
714-829-3420 
409-734-5811 

Woodlyn, PA 19094, Tel: 215-672-3900, TWX: 510-669- COMDATA CORP. 7900 N. Negle Ave., Morton Grove, II. 
3625, FAX: 215-672-3882; FSC No.: 07571; EII1!l: 95; SIs. 
Mgr: Robert R Reymoe 60053, Tel: 708-47().9600 

COLUMBUS INSTRUMENTS, 950 N. Hague Ave., 
Columbus, OH 43204, Tel: 614-488-6176, TELEX: 248514; 
SIs. Mgr: Jan CzekajewskI 

COMLiNEAR CORP. 4800 Wheaton Drive, Fort Colin&, 
CO 80525, Tel: 303-229-0500; FSC No: 62839; EII1!l: 180; 
SIs. Mgr: John Perzow; Dist. Mgr: BiN Henderson 

COMMUN 
LDcal Sales 0Ifices & Reps 

AL Huntsville, E1fec1Ive Mktg. Faroe •••••• 
AZ T~ EIctm Tech. SIs. ••...•••••.••• 
CA MonIrose. Signal Entprs. •••••••..••..• 
CA Napa, Stewart/Fullerton Assoc. •.•.•.. 
CT New Fairfield, Sales Engrg. .••.••..••• 
GA Attanta, Effective Mktg. Faroe ••.•••..• 
IL Wheaton, OS Tech. Sis. ..•....••..•••. 
NH Salem, Sales Engrg. .....•..•.•••.•••• 
NO Raleigh, Effective Mktg. Faroe ••.•...• 
OR Portland, Caruso & Assoc. ..•........• 
PA Souderton, Intek Inc. ........•.••.•...• 
TX Plano, Connector SpecIalists Inc. ••..• 
Can Markham, Matrix Technlg. Ltd. •••..••• 

LtJcaI DistIibutors 
AZ Phoenix, B&-SwIIched ••...•••..•••.•. 
CA Fremont, KEA EIc1ms. ••....•.•.•••..• 
CA Gardena, Cal Switch .•................ 
CA Riverside, EIc1m SUpp. .•..........•... 
CA Sunnyvale, PSC EIc1ms. .•••...••••••• 
CT Danbury, Heilnd EIctms •..•.•.•....•• 
GA Norcross, Cenlury EIc1ms. ••.•...••... 
IL Chicego, Leeds Electro Camps. .••.... 
MA Wilminglon, HeiIind Elctma .......... . 
MN Plymouth, Leeds Electro Camps. .••... 
NO RaleIgh. Century EIc1ms. •.••••.•••••.. 
OK Tusla, Radio Inc. ••.•.••..••........••. 
PA Norristown, Century EIc1ms. .•.•.••... 
TX RichardsOn, Duke EIctms ••••.•....•.. 
WA Vancouver, Intarconnect SIs. ...•.•••.. 
WI Milwaukee, ProgressIve Irnege •••••..• 

205-233-2947 
602-921-7122 
819-95N1640 
707-256-1160 
203-748-6905 
404-94&-6023 
706-653-6128 
603-893-5521 
919-887-6221 
503-24&-5439 
215-723-0433 
214-517-1207 
416-477-4442 

602-275-4805 
415-651-2691 
213-538-8830 
714-781-1)453 
409-737-1333 
203-797-6800 
404-449-3424 
312-625-3800 
50&-657-4870 
612-557-1277 
919-782-2116 
91&-587-11123 
215-631-5400 
214-88Q..3853 
206-258-4065 
414-321-4722 

COMM/SCOPE, INC., Network Cable Div. P.e. Box 
879, Claremont. NO 28810. Tel: 704-324-22OO,6()().882-
1708, TELEX: 602-188, FAX: 704-459-5099; SIs. Mgr: NIta 
Hunsucker 

FAX: 312-637-8564 
COMMUNICAT1ON COIL INC. 2839 N. NImIganseIt 

Ave., Chicago, IL 60834, Tel: 312-837-1333; FSC No.: 
81815; Empl: 75; SIs. Mgr: E. Goldman 
.•••••..••.•.•...•••••.••••••••.••.. A.1113, '_,2'110 
Loesl Sales 0Ifices & Reps 

AZ Chandler, Undberg & Co. ..........•.. 
CO Oen_, Undberg & Co. ......•........ 
GA Meilland, E.LR Inc. ..•••..••...••....•. 
IL Chicago, COl ........................ . 
MA Brookline, TPG Inc. ••.......•...•.•... 
NM Albuquerque, Undberg & Co. ........ . 
OH Besveroreek, EIecIro-Com •...•.•....• 
UT SaM Lake City, Undberg & Co. ....... . 

602-786-9115 
303-759-9033 
407-66().9600 
312-637-1333 
817-73HI858 
505-881-1006 
513-427-2896 
801 -277-2843 

COMMUNICATION DEVICES, INC. 1-130 Mcl.evinAve., 
Scarborough, ant, CAN M1B3A6, Tel: 416-292-4463, 
TELEX: 065-25428, FAX: 416-292-4295; EII1!l: 70 

COMMUNICATIONS INSTRUMENTS, INC., p.o. Box 
520, Hwy.74 East, Fairview, NO 2873Q, Tel: 704-629-1711, 
TELEX: 5n436, FAX: 704-82&-1439; FSC No.: 58814; 
Empl: 280; SIs. Mgr: R McClInton • . • • • •• 801432-1438 

LtJcaI Sales 0Ifices & Reps 
AL Huntsville, Daan Assocs. • . •• • . . • • • • • • • 205-534-2255 
AZ PhoenIx, CPS Assocs. .•.•.•.•.•.•.••. 602-24&-1097 
CA Santa CIera, Ross Mktg. ..•..•..•..•.. 40&-98&-8111 
CO Danver, Con-Tek Mktg. ......•.•..•.•. 303-973-6490 
CT Torrington, Phoenix SIs. •.•.••..•.•••• 203-496-7709 
FL Oviedo, Conley & Assocs. ..•..•.•••.. 305-365-3283 
GA Atlanta, Daan Assocs. •••••••••••••••• 205-534-2255 
IL Arfington HIs., MB Sis. ....•.•......•.• 312-392-9499 
IN Kokomo, SchiHInger Assocs. .•...••..• 317-455-2708 
IA Ceder Rapids, C. H. Hom & Assocs. .. 319-393-8703 
KS Lenexa, Midwest Tech. SIs. •••••..•.•. 913-88&-5100 
MA Naedhern, Component TechnIg., Inc. •• 617-449-6490 
MI Grosse Pointe ParI<, GreIner Assocs., Inc. 

....................................... 313-499-0188 
MN North Mankato, El SIs. •.•.•••••••••..• 507-345-5786 
NY BebyIon, ASTROAEP ••.••.•...•..•.•. 516-422-2500 
NY Syrecusa, M. M. Hare Co. ............. 315-457-6859 
NO ~ GodwIn Assocs. .............. 919-879-6000 
OH Vandefia, S1egman BlaIne.... ......... 513-69().7975 
PA Phlladelphle, Tech. Sis. A8eoc. ........ 215-784-0170 
WA SaattIa, Eclipse Mktg. ••••.••.....•.... 206-885-8991 
Can Montreal. Cue.. E~ Sis. Co. •.•..... 514-341-6420 
Can RIchmond Hill, ant, Renmark EIctms., Ltd. (011. No. 1) 

COMAIR ROTRON, A KLI Company, 12 North Street, 
SaugertIes, NY 12477, Tel: 914-246-3815, Ta.EX: 551496, 
TWX: 51 ().247-1841 , FAX: 914-24&-1176; FSC No.: 
5Y921; EmpI.: 800; Dist. Mgr: Ralph R Stevens 

COMM CON CONNECTORS INc.. 4111 Ocean V_ .... . .. ......... ...... ................. 41&-881-11844 

Blvd." Montrose, CA 91020, Tel: 819-957-2018, FAX: 81&- LocsI Di8Irlbutors 
957-4651;EII1!l:13; SIs. Mgr: Robert Femum; Dist.Mgr:· AZ T8II1l8, TomeEIc1ms. ••••••••••.•••••• 602-967-2000 
James Orr .••.•. .• • .••.•• •.••.• .••••••••••••.••• C.,323 CA AnaheIm, Time EIc1ms. •••....•.•.••.• 714-937-Cl911 
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COMMUN Manufacturers and Sales Offices DirectorY 
CA Chatsworth, Tome Elctrns. • . . . . . . . . . . . . 81 &-998-7200 
CA San DIego. time Elctms. .............. 619-586-1331 
CA San1a Ana. Norstan EIctrns. ........ ; . . 714-540-4165 

. CA SUnnyvale, Tome Elctms. .. . . . . . . . . . . .. 408-734-9888 
CA Toirance, Time EIctrns. ............... 213-320-0880 
CO Englewood. Time Elctms. ............ ; 303-799-8651 
Fl Orlando, T & T Prods, Inc. .. .... .. . .... 305-857-2262 
FL Orlando, Tome Elctrns. ................ 305-841-6585 
GA Norcross, Time EIctrns. ...•........... 404-448-4448 
IL Wood Dale, Time Elctrns. ............. 312-350-061 b 
MD Columbia. Tome Elctms. .. .. .. . .. .. .. .. 301-964-3090 
MA Peabody, Time Elctms. ............... 617-532-6200 
NJ Pine Brook, Tome EIctrns. ............. 201-582-4611 
NY Hauppauge, Tome Elctms; ............. 516-273-0100 
NY Lynbrook, P_less Radio ......... : . ,. 516-593-2121 
NY Centereach. Gemcap Comps. ..... ' . . . 516-736.0069 
OH Dublin. Tome Elctms. .................. 614-761-1100 
OR Portland. Time Elctms. .. . . . . . . . . . . . . . . 503-684-3780 
PA King of Prussia. Time Elctms .......... 215-337-0900 
TX CarroIton. Time EIctrns. ............... 214-241-7441 
TX Houston, Tome Elctms. . . . . . . . . . . . . . . .. 713-530-0800 
UT Salt Lake City, Time Elctrns. .......... 801-973-6161 
WA Redmond. Time Eictms. .............. 206-882-1600 

• MN Minneapolis, Cornstrand .............. 612-788-9234 
MO GrandView, R. R. Burton .............. 816-763-5385 
NY Buffalo, Upstate Engrg. Sis. ........... 716-632-001'1 
NY Rochester, Upstate Engrg. Sis. ........ 716-225-2363 
PA Conshohocken. M. Lader Co. .......... 215-825-31 n, 

1-800-442-31 n 
PA MunysvUIe,Pittsburgh Sis. Assoc. ..... 412-327-3268 
.TX Austin, Allied Cornps., Inc. ............. 512-331-4494 
TX Dallas, Allied Cornps., Inc. . .. .. .... .. .. 214-238-0408 
TX Ft Worth. Allied Comps., Inc. .......... 817-569-0458 
EXP Odessa, FL. Comp. Gen. Inc. .. . . . . . . . . 813-376-6655 

COMPONENT MFG. SVC, INC.. 1 Component Park, W. 
Bridgewater, MA 02379, Tel: .508-580-0111, FAX: 508-559-
9893; Empl: 800; SIs. Mgt: Scott Allen; DIst. Mgt: Wayne 
DouglaS . 

COMPONENT RESEARCH CO. INC., 1655-26 St, 
Santa Monica, CA 90404, Tel: 213-629-3615, FAX: 213-
829-9584; FSC No.: 12517;Multiple; ~L: 230; .SIs. Mgt: 
Sylvia Kellerman ............•..•......... A.1022-1050 

Local SaIe8 OffIces & Peps 
SC Greenville, Walter Lamphier .......... 803-232-4667 

COMMUNICATIONS SVS. TECHNOLOGY, INC, 
2018 RhOdes StreeL Hermosa Beach. CA 90254, Tel: 213-. COMPONENTS CORP, 6 Kinsey PL, Denville, NJ 07834, 
374-3849; E"1ll: 4; Sis. Mgr: AL Perry Tel: 201-627-0290, FAX: 201-361-5801; FSC. No..: 26364; 

E"1l1.: 20; SIs. Mgt: Fred Bielenberg 

FAX: 516-585-3534 
COMPAC, 1320-13 Uncoln Ave.. Holbrook, NY 11741, Tel: 

516-585-3400; FSC No.: 62099; Empl.: 35; Sis. Mgr: Paler 
C. Reo ................................... C·1021-1025 

Lcical SaIe8 Offices & Reps 
GA Atlan1a. EMA Inc. ..................... 404-44&-1215 
TX Dallas, Talo Products................. 214-844-6010 
SC Greenville, EMA Inc. .................. 803-233-4637 
CA Westlake Village, CAL-Rep. ........... 81 &-991-1940 
AL Huntsville, EMA Inc. .....•............ 205-637-7363 
CA Cempbell Senah ..................... 408-374-1031 
MA Haverill L-K Assoc. ................... 617-373-1313 
MO St Louis. Abrams & Assocs. .......... 314-569-0447 
NC Raliagh. EMA Inc. ..... ... .. ..... ... ... 919-847-6600 
OR Portland, Temper Tech Mktg. ......... 503-292-8201 
VA ) Fairfax. Schibley Assocs. ............. 703-591-3008 

Local Distrfbutoll1 
CA CUpertino. DC Elctms. .... :........... 408-996-8658 

COMPACT POWER COMPANY, 17282 Orange Drive, 
Yorba Linda. CA 92686, Tel: 714-998-5826; SIs. Mgr: 
chailes Undberg ................. :............. 002163 

COMPACT SOF1WARE, INC., 463 McLean Boulevard, 
Paterson, NJ 07504, Tel: 201-881-1200, TELEX: 130073, 
FAX: 201-881-6361; FSC Il10.: 43304; Empl: 60; SIs. Mgr: 
Ray Pengelly; Dis!. Mgr: Scott Wheeli$ 

COMPAR, D.G.W. Electronics Corporation, 65 Spy Ct, 
Markham. Ontario, Canada L3R 4Z4, Tel: 416-475-6500, 

.. FAX: 416-475-4158; Empl.: 36; SIs: Mgt: Rick Lewis 

COMPAS, 100 Chimney Point Dr., Ogdensburg. NY 13669, 
Tel: 315-393-3573, FAX: 315-393-7638; EmPL: 350; Sis. 
Mgr: Janies L Clare . 

COMPEX CORP., Taunton Professional Park, 236 Taunton 
Blvd, Medford, NJ 08055, Tei: 609-596-9388, FAX: 609-
596-3482; ~I.: 24 

COMPIX, INC, 16195 SW 72nd St.. Tigarcr, OR 97224, Tel: 
503-639-8496; Empl.: 14; SIs. Mgr: James G. Walcutt-VP 
SIs. Mktg. 

COMPLIANCE DESIGN INC., 563 Massachu~ Ave.. 
Boxboro, MA 01719, Tel: 50&-264-4668, TWX: 317-~2-
DASH; SIs. Mgr: Chip Digirolamo 

COMPONENT GENERAL, INC, 2445 Suocess Dr., 
~ Fl 33558, Tel: 813-376-6655, FAX: 813-372-
9096; EmpL: 30; SIs. Mgt: Thomas Floridio 

Local. Sales Offices & Reps . 
CASanta Ana. lancia & Assocs., Inc. ..... 714-543-7805 
CA Los.Angeles. Landa & Assocs., Inc. ... 213-679-0nO 
CA Mountain View, Bridge r .. i<Ig. • . . • • . • • • • 415-965-8045 
DC Washington. M. Lader Co. .. .. .. .. .. . 1-800-442'31 n 
GA lawrenceville, M. Lader ()Q. •••.••••• ,. 404-264-8111 
MA N. Andover, Bee Assoc; •• .. . ••.•..•. .. 50&-475-2124 

COMPONENTS ELECTRONICS CORP, 629A Lowth!lr 
Ad. lewisberry, PA 17339, Tel: 717-93&-4151, FAX: 717-
938-5910; Empl.: 45; SIs. Mgr: J.GelII; DIBt. Mgr: J.Galli 

COMPONENT SPECIALTIES CORP, 9143 E. La Rosa 
Dr, -Temple City, CA 91780, Tel: 213-263-0015, FAX: 81 &-
287-7189; FSC No.: 28984; Empl.: 45; SIs. Mgt: D.R. Heins 

COMPUCART, Versa Tee, P.o. Box 2095, Tampa, Fl 
33801-2095, Tel: 800-237-9024, 813-251-2431; Empl: 25 

COMPU-CRI\fT FABRICATORS INC. 689 Mary St, 
Warminster, PA 18974, Tel: 215-443-7107, FAX: 215-443-
7195; FSC Il10.: 789n; Empl: 18; Sis. Mgr: Stephen 
Dalton 

COMPU-MECH INC, 2375 Dorr St, Toledo, OH 43807, 
Tel: 419-535-6702, TWX: 510-601-7362, FAX, 419-535-
0805; SIs. Mgr: John Stanley IH 

COMPUMOTOR DIVISION, Parker Hannifin Corp.. 
5500 Business Par1< Dr, Rohnert Park, CA 94928, Tel: 707-
584-7558, FAX: 707-584-8015; Empl.: 150;. SIs. Mgr: K 
McNicholaS; DIst. Mgr: A WalaS 

COMPUTER AVIONICS, SeeCAC Microcircuits, Inc. 

COMPUTER CABLE & PRODS. INC, Vertex 
Computer Cable & Products 

C COMP.UTER· COMPONENTS INC. 

FAX: 914-738-6706 
COMPUTER COMPONENTS, INC. 829 Fifth Ave., 

Pelham, NY 10803. Tel: 914-73&-1611; FSC No.: 12965; 
E"1lL: 25; Sis. Mgt: John Hunsicker; Dis/. Mgt: John 
Hunsicker ...................................... 801399 

COMPuTER CONVERSIONS CORP., 6 Dunton Ct, E. 
Northport. NY 11731, Tel: 516-261-3300, FAX: 516-261-
3308; FSC Il10.: 51086; E"1lL: 1 00; SIs. Mgt: S. J. Renard 
........................................... 001150-1151 

Local Sales Offices & Reps 
IN Mishawaka, Engrd. Sis. ............... 219-255-5111 
WI Delavan. Clawson Controls ........ ; .. 414-72&-6325 
MA Brookline, Technology Prod. Grp. ..... 617-731-0858 
MI Newport. Industrial Sensors, Inc. ...... 313-269-3374 
NY Moravia. Electrotech Sys. ............. 315-497-1596 
OH Cincinnati. Rilco ..... ,................ 513-271-11630 
PA Ingoma. Greye Glass ................. 412-366-6664 
TX LewisvHIe. Automated DynamIcs ...... 214-221-11052 

COMPUTER DEVICES, 34 Unnell Clr, Nutting Lake, MA 
01885, Tel: 508-663-4980. TB.EX: 949398; E"1lL: 30; SIs. 
Mgt: Sandra R Clark 

COMPUTER DOCTORS, 9204-8 Baftimore Blvd, CoIIag9 
.Park, MD2074O, Tel: 1-800-RAM-STAR, 301-474-3095, 
FAX: 301-474-0805 

COMPUTER DYNAMICS SALES, 1G7 S. Main St,~, 
SC 29650, Tel: 803-6n-8700, FAX: 803-679-2030; SIs. 
Mgr: Barry Steele 

COMPUTER INSTRUMENTS CORP, 1000 Shames 
Drive, Westbury, NY 11590, Tel: 516-476-8400, FAX: 516-
87&-9153 

COMPUTER INsTRUMENTS DlV., 100 MallIson Ave.. 
Hempstead. NY 1155ll, Tel:51e-463-82oo, TWX: 510-222-
4189, FAX: 516-483-6327; E"1lL: 65; SIs. Mgt: Cary 
Ratner 

COMPUTERIZED COIL WINDERS, INC, 5 W. KenosIa 
Ave.. Danbury, CT 06610, Tel: 203-744-6715, FAX: 203-
798-7563; Empl: 6 

COMPUTER MAINTENANCE CORP, 405 Murray HIH 
Pkwy, East Rutherford. NJ 07073, Tel: 201-896-0707, FAX: 
201-896-8503; Empl: 105; SIs. Mgt: Arthur Young 

COMPUTER OPTICAL PRODUCTS, INC. Sub. of 
Hathaway Corp, 9321 Eton Ave.. Chelaworlll, CA 
91311-6910. Tel: 818-882-0424. TB.EX: l&-33-73-UD, 
FAX: 81 &-882-;0492; Empl: 60; SIs. Mgt: David RIchards 

COMPUTER PERIPHERALS INC., 667 Rancho Congo 
BlVd., Newbury Pi<, CA 91320, Tel: 805-499-5751, BOo-
854-7600, TELEX: 759299CP~ FAX: 805-498-8848; Empl: 
100; SIs. Mgt: Davius Antia; DIst. Mgt: MikeKrunic 

COMPUTER POWER INC, 124 W. Main St, High BrIdge, 
NJ 08829, Tel: 908-63&-8000, BOo-526-5088, TELEX: 
847481, FAX: 908-638-4831; FSC No: 3843; E"1lL: 170; 
SIs. Mgt: John Delimen; DIst. Mgr: Angela Anderson 

COMPUTER PRODUCTS, INC, Measurement & 
Control. Div, 2900 Gateway Dr, Pompano Beach, Fl 
33069, Tel: 305-974-5500, FAX: 305-979-7371; EmpL: 
150: SIs. Mgr: Gene Ackerman 

f!lI!/JconnPUTERl ~ ~RODUt:TS~ 
POWER COnlJlERS/On . 

FAX: 510-683~6400 
COMPUTER PRODUCTS INC., Power Conversion 

America, 3797 SpInnaker Ct (P.O. Box 5102), Fremont. 
CA 94537-5102, Tel: 510-657-6700; FSC No.: 62125; 
E"1lI.: 1,200; SIs. Mgt: Ken CIouther, VP, Sis.; DIst. Mgt: 
Emilie Creager, Dislbn.M9'. ....... D.1500,1681-1679 

Local Sales 0ffIcas & Reps 
lIZ Phoenix, C.T. Carlberg ... .. .. .. .. .. ... 802-488-0750 
CA Encinitas, Jones & McGeoy Sis. ...... 619-753-6784 
CA San Diego, Jones & McGeoy Sis. ..... 714-758-8289 
CA Santa Ana. Jones & McGeoy Sis. ..... 714-547-6466 
CA Santa Clara. Criterion Sis. .. . . . . . . . . . . • 408-998-6300 
CO Aurora, EIectroc:IYne . . . . . . .. . . . . . . . . . . . 303-895-8903 
CT New Milford. A~a-Omega SIs. ....•.. 203-354-2923 
Fl Oviedo, Conley & Assocs. ............ 407-365-3263 
GA Norcross, Mountain Electro Mktg. ..•.. 404-44&-5594 
IL Itasca, Janus. Inc. ........ .. .. .. .. .. • .. 70&-250-9650 
IN IndianapoUs. leslie P,t Devoe Co. ..... 317-842-3245 
IA Cedar Rapids, Dy-Tronix, Inc. ......... 319-3n-8275 
KS Leawood, Dy-tronix, Inc. .............. 913-339-6333 
KS Wichita, Dy-tronix, Inc. ................ 316-838-0884 
MD Columbia. ThIrd Wave Solutions. Inc. 

.. .. . . .. .. .. . .. .. .. . .. . .. . .. .. .. .. . . . .. 3G1-29Q-5990 
MA NOrth Reading. Alpha Omega Sis. .... 508-664-1118 
MN MinneapoHs, Stan Clothier Co. ........ 612-944-3456 
MO Brtdgeton. Dy-tronix, Inc. .............. 314-291-47n 
NJ Mt Laurel, Paragon Sis. & Mklg. ...... 609-77&-1190 
NM Albuquerque, Cot. Carlberg ........... 505-899-2155 
NY Binghamton. Empire Tech. Assocs. .•. 607-n2-0651 
NY Rochester, Empire Tech .............. 719-381-8500 
NY Rockville Centre, s-J Assocs. ......... 51 &-536-4242 
NY SkaneaIeIes, Empire Tech .. :......... 315-685-5703 
NC Raleigh, Zucker Assocs., Inc. .... ;. . . . . 919-782-8433 
OH Cleveland, EIctm SaIesmasters .••. • .• 216-631-9555 
OK Tulsa, Ammon & Rims ............... 91&-749-6116 
OR Beeverton, Micro Sis., Inc. ... .. • .. .. .. • 503-645-2841 
TX Austin. Ammon & Rims .. .. .. .... .. .. .. 512-454-5131 
TX Houston. Amnion & Rizos .. .......... 713-781-8240 
TX Richardson, Ammon & Rims ......... 214-844-5591 
UT Salt Lake City, EIectrocIyn9, Inc. •.•.•.. 801-264-8050 
WABeIIevue, Micro SIs; Inc. .............. 2()6-!451-0568 
WI Waukesha. Janus, Inc. ................ 414-542-7575 
Can Montreal, Electro Source .... ... ....... 514-630-7488 
Can Ottawa, Ont, Electro Source .......... 613-592-3214 
Can Toronto, Electro Source .............. 416-675-4490 
Can W. Vancouver.aC, BIakewood EIctrns. Sys., Inc. 

.................. ; ..................... 604-273-9910 
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Manufacturers and Sales Offices Directory 
LccsI DistrIbutors 

AI. Huntsville, Bell Inds. .................. 205-837-1074 
AI. Huntsville, Lex Elctms. •........• : . . . . . 205-895-0480 
AI. Huntsville, Marshallinds. ............. 205-881-9235 
AZ Phoenix, Lex Elclms. ................. 602-431-0030 

. AZ Phoenix, Marshall Inds. .•............. 602-496-0290 
AZ Tempe, Ballinds. ..................... 602-966-7800 
CA CBnoga Park, Lex EIctms. ............ 818-999-4702 
CA ChatsworIh, Marshall Inds. .......•.•... 818-407-4100, 

818-880-9680 
CA EI Monta, Marshallinds. .............. 818-307-6000 
CA Foun1ain Valley, Bell Micro ProducIs .. 714-963-0667 
CA Garden Grove, Bellinds ............... 714-895-7801 
CA Gardena, Bellillds. ................... 213-515-1800 
CA Irvine, Lex Elctms. ...... 714-587-0404,213-537-4321 
CA Irvine, Marshallinds. ..•.•............. 714-458-5380 
CA Los Angeles, Bell Inds. . . . . . . . . . . . . . . .. 213-826-6778 
CA Milpitas, Bell Micro ProducIs . . . . . . . . .. 408-434-1150 
CA Milpitas, Marshallinds. •. . . • . . . • . . . . . .. 408-943-4800 
CA N. Hollywood, a J. WoRe Entprs. ...... 213-877-5518 
CA Sacramento, Lex Elclms. ...•......... 916-929-9732 
CA San DIego, Bell Inds. .. .. . .. .. • .. .. .... 619-268-1277 
CA San Diego, Lex Elctrns ................ 619-495-0015 
CA San Diego, Marshall Inds. . . . . . . . . . . . .. 619-576-9600 
CA San Jose, B.J. Wole Entprs. .......... 408-371-3443 
CA San Jose, Lex Elctrns. ................ 406-432-7171 
CA Sunnyvale, Bellillds. .... 408-745-0400,408-773-1100 
CA Thousand Oaks, Bell Inds. ............ 805-499-6821 
CO Englewood, Lex Elctms. .............. 303-799-0258 
CO Thornton, Marshall Inds. .............. 303-451-8383 
CO Wheat Ridga, Bell Inds. ............... 303-424-1985 
CT Oxford, Lex Elclms. ................... 203-264-4700 
CT Wallingford, Marshall IIIds. ............ 203-265-3822 
FL Altamonte Springs, Lex Elctrns. ....... 407-331-7555 
FL Altamonle Springs, Marshallinds. ..... 407-767-6585 
FL Deerfield Beh., Bellillds. .............. 305-421-1997 
FL Deerfield Beh., Lex Elctrns. ........... 305-977-7511 
FL Fl Lauderdale, Marsha/llnds. ......... 305-977-4880 
FL Largo, Bellinds. ...................... 813-541-4434 
FL Sl Petersburg, Marshallinds. ......... 813-576-1399 
GA Norcross, Bell Inds. ................... 404-662-()923 
GA Norcross, Lex Elctrns. ................ 404-449-9170 
GA Norcross, Marshall Inds. .............. 404-923-5750 
IL Elk Grove, Bellinds. .................. 312-640-1910 
IL Schaumburg, Lex Elctms. ..... " . . . . .. 708-330-2888 
IL Schaumburg, Marsha/llnds. .......... 312-490-0155 
IL Urbana, Bellinds. ..................... 217-328-1077 
IN Fl Wayne, Bellinds. .................. 219-424-3422 
IN Indianapolis, Bellinds ... 317-675-8200,317-299-5487 
IN Indianapolis, Lex Elctms ............... 317-843-1050 
IN Indianapolis, Marshallillds. ........... 317-297-{)483 
IA Cedar Rapids, Bellinds ............... 319-395-0730 
IA Cedar Rapids, Lex Elclms. ............ 319-373-1417 
KS Lexena, Marshallinds: ................ 913-492-3121 
KS O_land Park, Lex Elclms. ........... 913-492-2922 
MD Columbia, Lex Elctms. ................ 301-596-7800 
MD Gailhersburg, Marshall Inds. .......... 301-640-9450 
MA Andover, Bell Inds. .... .. .. .. .. .. .. .... 508-474-6880 
MA Teaksbury, Jaco Elctms. .............. 50B-640-0010 
MA Wilmington, Bell Micro Products ...... 506-658-0222 
MA Wilmington, Jaco EIctms. ............. 617-273-1860 
MA Wilmington, Lex Elctms. .............. 508-894-9100 
MA Wilmington, Marshallinda. ............ 617-658-0810 
MI Ann Arbor, Bellinds. .................. 313-971-9093 
MI Livonia, Lex Elctrns. .................. 313-525-8100 
MI Livonia, LWC Dislrs ................... 313-464-7700 
MI Livonia, Marshallinds. .........•...... 313-525-5850 
MN Eden Prairie, Lex Elctms .............. 612-941-5280 
MN Plymouth, Marshallinds. .............. 612-559-2211 
MO Bridgeton, Marsha/llnds............... 314-291-4650 
NH Hudson, Bellinds. .................... 603-882-1133 
NH Manchester, Lex Elctms. ... . . . . . . . . . . . 603-625-2250 
NJ Fairfield, Marshall Inds. ............... 201-882-0320 
NJ Ml Laurel, Lex Elctms. ................ 609-274-7900 
NJ Ml Laurel, Marshallinda. ............. 809-234-9100 
NJ -Pine Brook, Lex Elctrns. .............. 201-227-7880 
NM Albuquerque, Bell Inds. ............... 505-292-2700 
NY Farmingdale, Bellinds. .. .. .. .. .... .... 516-752-9303 
NY Hauppauge, Lex Elclms. .............. 516-231-2500 
NY Hauppauge, Marshallinds. ............ 516-273-2424 
NY Johnson City, Marshaillnds. .......... 607-798-1611 
NY Pittsford, Lex Elctms. ................. 716-383-8020 
NY Rochester, Marshallinds. ............. 716-235-7620 
NC Raleigh, Century Elctrns. .............. 919-782-2116 
Nt:; . Raleigh, Lex Elctms. .................. 919-876-0000 
NC Raleigh, Marsha/llnds. ................ 919-878-9882 
OH Beachwood, Lex Elctrns. .............. 216-464-2970 
OH Dayton, Bellillds. ....... 513-434-6231,513-435-8660 
OH Dayton, Lex Elclms. .................. 513-439-1800 
OH Dayton, Marsha/llnds. " :,"""""'" 513-898-4480 
OH Solon, Marshalllnds................... 216-248-1788 
OH Westerville, Marshallinds. ............ 614-891-7581 
OK Tulse, Lex Elctrns. .................... 918-665-0277 
OK Tulsa, Norvell EIctms. ................ 918-254-6606 
OR Beavarlon, Aimac EIctms. . •. . . . . . . . •.. 503-629-8090 
OR Beaverton, Marsha/I IIIds. , •.. , .. , ..• ,. 503-644-5050 
OR Lake Oswego, Bell IIIds. .............. 503-635-6500 
PA Horsham, Lex Elctrns. ................ 215-441-0600 

PA Norristown, Century Elctrn Comps. ... 215-831-5400 
PA Pittsburg, Lex EIctms. .. .. .. . .. .. .. .... 412-963-8807 
PA Pittsburgh, Marsha/llnds. ............. 412-963-0441 
TX Austin, Marshallinda. ................. 512-837-1991 
TX Austin, Norvell Elctms. ................ 512-837-5555 
TX Carrollton, Marshallinds. ............. 214-233-5200 
TX Dallas, Lex Elctms. ................... 214-247-6300 
TX Dallas, Norvell EIctms. ................ 214-233-0020 
TX Houston, Lex Elctms. ................. 713-977-5383 
TX Houslon, Marshallinds. . . . . . . • . . . . . . .. 713-895-9200 
TX Houslon,NorveiIEIctms. .............. 713-777-1666 
TX Richardson, Bellinds. .... . .. .. .. .. .... 214-690-0466 
UT Salt Lake City, Bellinds. .............. 801-255-2477 
UT SaHake City, Marshallinds. ......... 801-485-1551 
WA Bellevue, Almac Elctms. .............. 208-843-9992 
WA Bothell, Marshaillnds. ................ 208-747-9100 
WA Redmond, Bellinds. .................. 208-667-5410 
WA Spokane, Aimee EIctms. .............. 509-924-9500 
WI New Berlin, Lex Elctrns. .............. 414-764-9451 
WI Waukesha, Bellinds. ................. 414-547-8879 
WI Waukesha, Marshallinda. ......•...... 414-797-8400 
Can Brampton, Ont., Zentronics . . . . . . . . • . .. 416-451-9600 
Can Montreal, Que., Zentronics ............ 514-737-9700 
Can Richmond, ac., Zentronics ........... 604-273-5575 
Can Saskatoon, Sasketchewan, Zentronics 

....................................... 308-955-2202 
Can Winnipeg, Mani., Zentronics . . . . . . . . . .. 204-694-1957 

COMPUTER SYSTEM ASSocs.. 7564 Trade St, San 
Diego, CA 92121, Tel: 619-566-3911, TELEX: 333693, 
FAX: 619-566-0581; Empl.: 15; SIs. Mgr: Bill Reed; Dis!. 
Mg': Bill Reed 

COMPUTER SYSTEM PRODUCTS, 14305 21 sI Ave. N., 
Minneapolis, MN 55447, Tel: 612-476-6866, 800-422-
2537, FAX: 612-476-6966; Empl.: 50; SIs. Mg': Mick 
Maher; Dist. Mg,: Tom Quanbeck 

COMPUTER SYSTEMS TECHNICAL SUPPORT, 
4015 E. Leaverton Ct, Anaheim, CA 92807, Tel: 714-632-
1300, FAX: 714-632-1937; FSC No.: 9J740; Empl.: 13; Sis. 
Mgr: Reuven Arad 

COMPUTERWARE, INC., 8480-1 Tyee Ad., Vienna, VA 
22182-2266, Tel: 703-821-8200, FAX: 703-821-1746; 
Empl.: 18; Sis. Mgr: John Cargo 

COMPUTERWISE, 302 N. Winchester, Olathe, KS 66062, 
Tel: 913-829-0600, FAX: 913-629-0810; Empl: 27; SIs. 
Mgr: William W. Brown; Dist. Mgr: William W. Brown 

COMPUTROL:AN AEG CO., 239 Ethan Allen HWV, 
Ridgefield, CT 06877, Tel: 203-431-2000, TELEX: 643358, 
FAX: 203-431-2090; Empl.: 45; SIs. Mg,: C. R WoKe 

COMPUTRON DISPLAY SYSTEMS, Xcel 
Corporation, 845 Bonnie Lane, Elk Grove Village, IL 
60007, Tel: 708-952-8800, FAX: 708-952-0832; FSC No.: 
07126; Empl.: 300; SIs. Mg,: R. Van Horn; Dist. Mg,: 
Kathy Privett ................................... a.1057 

COMSPEC DIGITAL PRODUCTS INC, 2313 W. Sam 
Houston Pkwy. N.S. 145, Houston, TX 77043, Tel: 713-461-
4467, FAX: 713-461-8846; Empl.: 15; SIs. Mg': T. A Paine: 
Dist. Mgt: T. A Paine 

COMSTRON A DIV. OF AEROFLEX, 35 S. Service 
Road, Plainview, NY 11803, Tel: 516-752-2351, TWX: 310-
497-3525, FAX: 516-694-6771; Empl: 120; SIs. Mg,: 
William J. Meditz 

COMTECH MICROWAVE CORP., Comtech Corp, 63 
Oser Ave., Hauppauge, NY 11788, Tel: 518-435-4646, 
TELEX: 221-234 CMTCH; FSC No.: 31196; SIs. Mg': J. 
Tardi 

COM-2, INC., 1556 Woodland Dr, Saline, MI 46176, Tel: 
313-429-9027, FAX: 313-429-1902; Empl.: 70; Sis. Mg,: 
Robert Green 

COMUS INTERNATIONAL, 283 Hillside Ave., Nutley, NJ 
07110, Tel: 201-667-6200, FAX: 201-667-6837; SIs. Mgt: 
GeneMoran .................................... a·1668 

Local Sales Offices & Reps 
CA Milpllas, Maxim Elect SIs. Co. ........ 408-946-6001 
CA Newport Beach, Forbe&-Pacific ....... 714-722-6174 
IL Mundelein, Dynamic Elctms. Co. ...••. 708-566-8350 
MA Andover, Grassl Assocs. .............. 508-475-3418 
MN Savage, Comps. & Controls........... 612-690-3002 
NJ Westfield, John Abruzzo .............. 201-233-4321 
PA Furlong, Avenir, Inc. .................. '. 215-348-8290 
TN MUrfreesboro, Control Comps. ........ 615-695-5175 
Can Dawn Mills, Ontario, Control Comps... 418-447-2128 

CONAP, INC., 1405 Buffalo St, Olean, NY 14760, Tel: 716-
372-9650, FAX: 71&-372-1594; Empl.: 135 

CONDOR 
CONA)( BUFFALO CORPORATION, 2300 Walden Ave., 

Buffalo, NY 14225, Tel: 716-664-4500, FAX: 716-684-
7433; FSC No.: 03888; Empl: 190; SIs. Mgt: RC. Paluch 

CONCORD ELECTRONICS CORPORATlON,3O 
Great Jones St, New York, NY 10012, Tel: 1-212-777-
8571, TWX: 710-581-4930, FAX: 1-212-995-0161; FSC 
No.: MFA 18310; Empl.: 225; Sis. Mg,: Josie Wheaton 
. .. . .. . . ... .. .. . . . . .. . ... . .. .. .. . ... C.1324-1325, 1585 

Local DistrlbutcJ13 
AI. Huntsville, Century Fasteners ......... 205-883-5344 
AZ Tucson, PSN Distrbn. ....... . • . . . . . . .. 602-623-9800 
AR Little Rock, CarIton-Betes ............. 501-582-9100 
CA Mission Hills, Coast Air ............... 818-898-2288 
CA San Jose, Bisco ...................... 408-996-8420 
CO Denver, CSIO/lntegrated ............. 303-292-5538 
CT Danbury, Heilind ...................... 208-797-6800 
DE New Castle, Electronics Exchange. . .. 302-322-5401 
FL Sanford, Electronic Fasteners ." .. ,... 407-321-4000 
GA Norcross, Atlents Hardware Specialty 

. . . . . .. .. . .. .. . .. . .. .. .. . .. .. .. . .. .. . .. 404-449-3000 
HI AIEA, Newark Elclms. .. .. .. . .. .. .. .... 80&-487-8951 
ID Coeurd' Alene, A-I Consolidated ...... 208-765-3280 
IL Franklin Park, Bisco .................. 312-451-1230 
IN Indianapolis, Mar Elclms. ............. 317-633-6699 
IA Cedar Rapids, Dee Elclms. ........... 319-365-7551 
KS Wichlta,RSCElex .................... 216-287-5213 
KY Bowling Green, Crescent EIctms. ..•.. 502-842-2444 
LA New Orleans, Radio PIs. .............. 504-581-5858 
MD Gaithersburg, MS Elctms. . . . . . . . . . . • .. 301-921-0200 
MA Billerica, MS Inserts .. .. .. . .. .. .. .. .... 508-670-5600 
MI Farmington Hills, Advent Elctms. ...... 313-477-1650 
MN New Brighton, Chris ELctms. ......... 612-631-2647 
MS Jackson, Newark Elctms. ............. 601-956-3834 
MO Sl Charles, Finnegan EIctrns. ......... 314-946-6201 
NE Omaha, Omaha Elclms. .............. 402-341-3440 
NV Reno, Richco ......................... 702-323-4939 
NH Nashua, Brevan ...................... 603-889-7230 
NJ Kenilworth, Federaled Purchasers •... 201-272-0505 
NM Albuquerque, Electronic PIs. .......... 505-293-6161 
NY Bohemia, Car-Lac .................... 51&-567-4200 
NC Raleigh, Century EIec. Comp. ......... 919-782-2116 
OH Dayton, Stotts-Friedman:............. 513-298-5555 
OK Tulsa, Altair........................... 918-252-5781 
OR Beaverton, Cornp. Resources ......... 503-641-8488 
PA Philadelphia, Pel Genasis . . • . . . . . . . . .. 215-673-0400 
RI Pawtucket, Major Edwards............ 401-725-7400 
SC Charleston, Wholesale IndL Elex •.•.•. 803-577-8388 
TN Knoxvilla, Industrial Elect ............. 615-573-7135 
TX Richardson, Aero Glen .. . .. .. .. .. .. ... 214-234-0984 
UT Saft Lake City, Kimball Elctms. .. . . . . .. 801-328-2075 
VT Colchaster, Hooker Elctms. ........... 802-664-0885 
VA Springfield, Southem Fasteners... . . .. 703-922-8046 
WA Redmond, Olender ................... 206-881-3488 
WV Beckley, State Elec. .. .. .. .. .. .. . .. .... 304-256-2219 
WI Grafton, Lakeview Elex ............... 414-377-8250 
EXP Taipe~ Taiwan, GokHek Elec. Co. ...... 20-717-2302 
Can Mississauga, Ont., Rush Elctrns. ...... 416-677-7280 

The Conden.er 
Product. Corporation 

FAX: 904-799-0221 
CONDENSER PRODUCTS CORP., 2131 Broad St, 

Brooksville, FL 34609, Tel: 904-796-3561; FSC No.: 16727; 
Empl.: 30; SIs. Mgr: David Bauerschmldt ...... A.1051 

Local Sales Offices & Reps 
TX Lewisville, EIctm Prod. Reps. ......... 214-436-4772 

FAX: 805-487-8911 
CONDOR D.C, POWER SUPPLIES, INC, 2311 

Statham Pkwy, Oxnard, CA 93033, Tel: 805-488-4565,; 
Ernpl: 250; SIs. Mg,: Michael F. KIrI<owaki, Exec. VP Mktg.; 
Dist. Mgr" Daborah Perez ............... 001680-1_ 

Local Sales Offices & Reps 
AI. Huntsville, Adams EIctms. .......•.... 205-882-2988 
AI. Huntsville, The John Todd Co. ........ 205-828-0808 
AZ Phoenix, Aztech-CPS Inc. •.. . .. .. . . .•. 602-248-1097 
AZ Scottsdale, Aztech-CPS Inc. .......... 602-991-6300 
CA Fremont, Telesis Sis. Grp. ............. 415-857-8645 
CA Glendale, TKI SIs. Co. ................ 818-546-5010 

EEM 1991 North American offices only. 'For worldwide reps & distributors, see Vol. W. 645 



CONDOR 
CA MlIpIIu, Telesis SIs; GJp. .•..•..•••... 
CA Pa8adena, A-F Sia Engrg. •.••.••.••.. 
CA W8IIIIake VIg., EIIdns & Assoc. •..••••• 
co Denver, AKI Entpra. •••••••••••••.•••.• 
CT MaIt8on, Focus EIc1ms. Sia •••.•.••.• 
FL AIIamorlIe SprIngs, SemIronIc Assoc. 

GA UIbum, Adams EIc1ms. •.••..••....••• 
IL Schaumberg, Engrg. Prods. Assoc. •••• 
IN Incianapola, CimInI EIcIma. Mktg. ••.. 
IA Ceda- RapIds, c.H. Hom & Assocs. ... 
IA Cedar RapIds, lJlrenz SIa, Inc. •••••••• 
KS 0va1and Park; lJlrenz SIs., Inc. .•••••. 
KS WIchIta, OLE EIcIrns. ••••••••••••••••• 
MD Lutherville, J. A. DoIqIerIy SIs; ••••••• 
MA Taunton, Focus EIcIms. SIs., Inc. •••••• 
MI EIIoomfteId Hills, ENCO MkIg., Inc. ••••. 
MN EdIna. Engrg. Prods. .•.•.....•.•.•.•.. 
MN MInneapolis, EIecIric Corr1>- SIs; •••••. 
MO Sf. louis, John G. Macke Co. ........ . 
MO Sf. louis, lJlrenz SIa, Inc. ............ . 
NE lincoln, lJlrenz SIs., Inc. ............ .. 
NJ Marlton, 9GR Assocs. .............. .. 
NJ Medford, Corr1>- Conalls. ............ .. 
NY PItIsIord, C. W. Beach Co. ............ . 
NY Yonkers, SonkIn Assoc8. ... : ........ .. 
OH Gahanna, Manufacturers Dlract Sales 

OR Beaverton, EcUpse Mktg. Grp. ........ . 
SC UlbIm, Adams Elctms. .............. . 
TX Dallas, M Rep ...................... .. 
WA Redmond, EcUpse Mktg. Grp. ........ . 
Can Toronto, ClnI., Duncan lnatrs. ........ .. 

LoceJ DIsItIbutots 
H.. HuntsvIlle, AllIed EIcIrns. ............ .. 
AZ PhoenIx, Aerospace S.W. .. .......... . 
CA CamarIllo, Mllgray .................. .. 
CA Costa Mesa, FLW .................. .. 
CA Fremont, FLW ...................... .. 
CA San Joae, Power & Data Tech. ...... . 
CA santa Clara, Kent EIc1ms. ............ . 
CO BroomfIeld, Future EIcIma. .......... .. 
CT Milford, Mllgray ...................... . 
FL Ft L.aucIerdaIe, AIled ................ . 
FL Orlando, Hammomd EIcIrns. ........ .. 
FL WInter Pk., Milgray .................. .. 
GA Nan:rosa, Milgray .................... . 
IL Chicago, DaIec DisIrs. .............. .. 
IL PalatIne, Milgray ..................... . 
II. Schaumberg, IIortech Sia .......... .. 
IN IndIanapoHs, Allied EIcIma. .......... .. 
KS 0va1and Pk., Milgray ................ . 
MO Columbia, Vantage .................. . 
MD Marlow HgIs., Allied .................. . 
MD Wheaton, BrImberg SIs; .............. . 
MA Billeltca, AiMed EIcIms. .............. .. 
MA Westborough, Future EIcIms. •....••.. 
MI Ann Arbor, McNaughtorHkKay ...•.• 
MI MadIson Heights, McNaughtorHkKay 

408-946-7300 
8OO-fI96.3442 
81&-587-1075 
303-38&4488 
203-246-4314 

407-83H1233 
40+-1125-9115 
701H1112-7640 
317-257-1881 
319-393-8703 
319-377-4886 
913-469-1312 
318-883-6400 
301-321-7890 
508-824-3840 
313-331H16OO 
612-835-9022 
61~2594 
31~2630 
314-997-4558 
402-475-4880 
~1020 

609-654-5300 
71 &-5B8-32OO 
914-966-6262 

614-478-3310 
503-642-1881 
404-925-9115 
214-484-5711 
402-475-4880 
416-742-4446 

205-721-3500 
602-562-2779 
605-464-4055 
714-751-7512 
41~H1511 
408-629-3550 
406-727-9610 
303-421-0123 
203-876-5538 
305-973-7103 
305-841-1010 
407-1147-5747 
404-446-9777 
312-263-0300 
706-202-1900 
7OIHIII2-7640 
317-875-0448 
913-236-8800 
301-72lHil 00 
301-423-0161 
301-946-2670 
617-867-7921 
506-366-2400 
313-995-9515 

.. . . . . .. • . . . . . . . . . . . . . . • . . . . . . . . .. . .. . . 313-399-7500 
MN Eden Prairie, Allied EIc1ms. ........... 812-829-7554 
MN Edna, IIortech Sia '................... 81~ 
MN Minneapolis, Aeroepace Corr1>- Prod. 

MO Sf. louis, Future EIc1ms. ............ .. 
NJ Marlton, MIIgray .................... .. 
NJ Mt Laurel, Allied EIcIma. ............. . 
NJ Mt Laurel, Future EIcIma. ............ . 
NJ ParsIppany, Milgray .................. . 
NY Elmsford, KInIronIcs ................ .. 
NY Farmington, Milgray ................. .. 
NY Mineola, Allied ...................... .. 
NY Rocheeter, Future EIcIms. .......... .. 
NO Releigh,' AlHed ...................... .. 
NO Raleigh, Mllgray .. , .................. . 
OH Cleveland. Mllgray ................... . 
OR Portland, EoII .. , .................... .. 
PA McKeen, Advacom, Inc. .............. . 
PA PIttaIlUIgh, AHied EIcIma. ............ . 
SC Gra.lville, Hammond EIcIma. ••••.•••• 
TX Dallas, Cypress EIcIms. .............. . 
TX Fort Worth, AUled EIcIma. ............ . 
TX RiChan:tsoo\ Future EIcIrns. .......... . 
UT Salt Lake CIty, Future EIcIrns. ........ . 
UT Salt Lake CIty. Milgray ............... , 
WA SeallIe, AHIed ........................ . 
WA VIII'ICOUWF, EoII .................... .. 
Can Toronto, ClnI., Duncan Inst Ltd. ..... ;. 

612-1184-4725 
314-469-8805 
609-983-5010 
609-234-7769 
609-776-7600 
201-335-1788 
914-347-2530 
516-391-9600 
516-246-2360 
716-272-1120 
919-876-5845 
919-790-8094 
216-447-1520 
503-222-9411 
814-476-7774 
412-367-4124 
603-232-0872 
214-889-1435 
617-336-5401 
214-437-2437 
601-972-8499 
601-272-4999 
206-547-2827 
206-694-7504 
416-742-4448 

CONDOR PACIFIC lNos.. INC, 6053 DeerIng Ave., 
Canoga Park, CA 91304, Tel: 816-347-8331, TELEX: 65-
1442, FAX: 816-713-0182;FSC No.: 24321; EmpL: 110 

CONDOR SYSTEMS, INC. 2133 Branham Lane, San 
Joae, CA 95124, Tel: 409-371-9580, FAX: 406-371-8589; 
FSC No.: 62065; EmpI.: 270; SIs. Mgt: Dave KInger; DfBt. 
Mgt: Ed Brown 

Manufacturers and Sales OfIicesDirectory 
CONDUCTIVe RUBBER TECHNOLOGY,INC.. 22125 

17111 Ave. s.E Ste. 117, BOIheI~ WA 96021, Tel: 2OIi-486-
8559, FAX: 206-487-0945; EmpI.:3O; SIs. Mf!r: K Grant 

CONDUCTIVE SYSTEM, INC.. R.D. No. 1, Box 1040, RIa. 
5 South, Arnsierdarn. NY 12010. Tel: 516-843-5740, FAX: 
518-843-5829;EmpI.: 25; SIs. Mgt: Eivind Johansen 

CONFORMING MATRIX. Box 5126, PI. PL SIa., Toledo, 
OH 43811, Tel: 419-729-3777,FAX: 419-729-3779; ~ 
35 ' 

CONKLIN INSTRUMENT CORP. Weal Rei, p.o. Box 
650, Pleasant Valley, NY 12569, Tel: 914-835-2138, FAX: 
914-835-2510; EmpI.: 110; SIs. Mgt: J8mes Taller 

CONNECT-AIR INTERNATlONAL, INC. 50 37th Sf. 
NE, Auburn, WA 98002, Tel: 206-939-4880, FAX: 206-
939-4882; EmpI.: 50; SIB. Mgt: Ron Jones 

cONNECTICUT HARD RUBBER CO. ~ CHR IneIs. 

CONNECTICUT MICROWAVE CORP. 10 B Trackaide 
Businees Park, Cheshire,; CT 06410, Tel: 203-250-9876, 
FAX: 203-250-9888; FSC No.: 50974; EmpI.: 15; SIB.Mgt: 
Joseph W. Raines 

CONNECTOR ACCESSORIES, INC. See Mueller 
EIec. Co. 

FAX: 312-539-3825 
CONNECTOR CORP,6025 N. Keystone Ave., Chicago, 

IL 60646, Tel: 312-539-3108, 1WX: 91()'221-8059; SIB. 
Mgt: Bill Anthony ............ ;........... C·1326-1327 

CONNECTOR INDUSTRIES OF AMERICA DIV. 
Microdot MIg., 10340 JuHan Dr. Cincinnati. OH 45215, 
Tel: 513-'772-3680; FSC No.: 32076; EmpL: 60; SIB. Mgt: 
Bob cain 

£onnectronics 
~rp. 

FAX: 419-537-0007 
CONNECTRONICS CORP. 2745 Avondale Ave., 

Toledo, OH 43607, Tel: 419-537-0020; FSC No.: 0LE38; 
~ 15; SIB. Mgt: Thomas L RickeIIs ....... C·1328 

Local SeJes OffIces & Raps 
OH Toledo, Connectronics ................ 419-537-0020 
OH Troy, S-Tek........................... 513-339-5882 

Local DIstJibutor.s 
MI Ann Arbor, S-TEK .................... 313-572-0516 

FAX: 708-851-5040 
CONNOR-WINFIELD CORP. 1885 Semarten Ad., 

, Aurora, IL 60505-1335, Tel: 706-851-4722, TELEX: 
270244; FSC No.: 5955; EmpI.: 35; SIs. Mgt: Tom 
Grabowski; Dist. Mgr: John Hoag ....... A·1324-1327 

LocsJ SeJes OffIces &,Reps 
H.. HuntsvIlle, Dean Assocs. . • . •• . . • . • . . . • 205-860-8200 
AZ ScoItadaIe; Spectrum Mktg. Assoc. •••• 602-890-9000 
CA ~ Shur Sia ...•. .•..•. ••.. .•.• 409-374-5577 
CA Sen Clemente, ATA................... 714-881-9700 
CA Sen DIego, ATA ...................... 619-792-6079 
co Denver, Spectrum Mktg. Assoc. ....... 303-480-99II1 
CT CheehIre, ScIentifIc Camps. .••.••.•.•. 203-272-2963 
FL Boca Raton, Perrott Assocs. .......... 407-362-0191 
FL CesseIbeny, Perrott Assocs. .......... 407-830-0094 

'IN Ft Wayne. R.D. WhIaeII ............. 219-432-5591 
IN fncIIanapoIIs, R.O. WhIteeeII ............ 317-359-9283 
IN KokomO, R.O. WhiIeseII ............... 317-457-9127 
KY V8III8IIIe8, R.O. WhIaeII ........ , .... ' 606-873-1182 
MD CockeyevIIIa, Koebert Aaaocs. •••.•.•• 301-493-6924 
MA NeecIlam HgIs., Kanan TechnIgs...... 817-449-7400 
MI Grand BIano, R.O. WhIteeeII........... 313-88&-Q77l) 
MI Grand RapIds, R.O. WhiIeseII ......... 616-942-5420 
MI SouthIIekI, R.O. WhIIaaeII ............. 313-352-5454 
MI Sf. Joeeph, R.O. WhItesell .. ...... .. ... 616-983-7337 
NO CharIoIte, Quantum Mktg. ............. 704-523-81122 
NO Raleigh, QuanIum MkIg. .............. 919-846-5726 
OH Ciilcinnati, R.O. WhIteeeII ........... ,. 513-521-2290 
OH CIIMIIancI, R.O.WhIteeeII .............. 216-447-9020 
OH Colull'lbua. R. a WhIaeII ............ 614-8811-9386 
OH Deyton. R.O.WhIteeeII ................ 513-291H1546 
OR Portland, QR. ClOwn ................. 503-820-8320 
PA Glenside, Koebert Assocs. ............ 215-867-2310 
PA Pilt8burgh, R.O. WhIaeII ............. 412-983-8161 
TX Austin, SynergIsIk: Sia .. .. .. .. .. .. .. .. 512-346-2122 
TX Houston, SynergIstic Sia ............. 713-937-19110 
TX RIchardson, SynergIstIc Sia .:........ 214-844-3500 
WA BeUevue, QR. ClOwn ................. 206-453-5100 
wv Inwood, Koebert Aaaocs. •• . • . . . • •• •• . • 304-229-8401 
WI Oconomowoc. ArImor Ltd. ............ 414-367-8769 
Can Scarborough, ClnI., CanIronIcs Ltd. •..• 416-297-8888 

CONRAC DISPlAY PRODUCTS, INC.. 1724 s. 
Mountain Ave., Duarte, CA 91010. Tel: 818-303-0095, 
TELEX: 67-0437, 1WX: 91()'584-5913, FAX: 816-303-
5484; EmpI.: 109; SIs. Mgt: G.L ~ OIr. Mktg. & SIs; 

~':" ConsoI: ....... -...a ••••• IUCI~U 
•• , electronic wire & cable 

FAX: 708-455-8979 
CONSOUDATED ELECTRONIC WIRE & CABLE, 

11044 King Sf., Franklin Park; II. 60131-1412, Tel: 706-455-
8830; FSC No.: 73612; EqII.: 97; SIB. Mgt: Karl RankIn; 
DfBt. Mgt: SIeve Boynton ............. ;.. 1>1726-1743 

LoceJ SeJes OffIces & Raps 
CT Glastonbury, Ubelty Electro Mktg. •••. 203-887-8023 
AZ.. Phoenix, Meroury Engrg. Sia . .• . •• . . • . 602-265-0344 
CA Montroea, Signal Entprs. Inc. .......... 816-957-0&40 
MA Topsfield, Liberty Electro Mktg. ....... 506-B87-B865 
CO Boulder, The StraIIord Grp. ........... 303-530-3194 
FL ca-Ibeny, T,Squared Mktg. ......... 407-899-11992 
II. Franldin Pk., Con Elec. Wire & Cable 

IL Highland Pk., Bransky SIs; .......... .. 
IN Cannel. Frank E. ~, Sia Inc. .... . 
IA Cedar RapIds, R. W. Kunz & Assocs. .. 
KS PraIrie Village, R. W. Kunz & Assocs. .. 
MD WalkenlVille, Jadeleclrollic Assocs.. .. . 
MI Warren, Frank E. ~ ............ .. 
MN Eden Prairia, PWC Inc. .............. .. 
MO Sf. Louis, R. W. Kunz & Assocs. ..••... 
NY Buffalo, NRM Mktg. Group .......... .. 
NY Woodside, Greater Metro Sia ....•.•.• 
OH Cincinnati, Frank E. Kansar SIa, Inc. •• 
OR HlIt8boro, Doran Sia Assocs., Inc. ..••. 
PA BIrchrunville, Jadelectronlc Assocs. .. . 
TX RIchardson, Barry Sia Inc. .......... .. 
WA Redmond, Doran SIs; Assocs.. Inc. •.•. 
WI MeQuon, EA DictcInson & Assocs. •... 

708-455-8830 
706-433-2375 
317-844-9353 
319-396-5388 
913-646-3535 
301-845-8036 
313-795-3530 
612-934-1409 
31~77 

716-834-4300 
716-424-1911 
513-922-3133 
503-84O-4SOO 
215-827-7122 
214-234-0255 
206-885-1885 
414-241-9140 

CONSOUNK, 600 S. Sunset, Longmont, CO 60501, Tel: 
303-651-2842, FAX: 303-676-8360; ~L: 25; SIs. Mgt: 
DanZac 

CONTACT, INC. 5 Elm Ave., Hudson, NH 03051, Tel: 603-
883-7708, FAX: 603-883-8230; FSC No.: M07015; EmpI.: 
11; SIs. Mgt: R.Reid; Dist. Mgt: R.Reid 

CONTACT EAST, 335 Willow Sf. S. N. Andovw,MA 01845, 
Tel: 506-882-2000. TELEX: 383066, FAX: 508-888-7829; 
SIs. Mgr: RIchard SUllivan 

CONTAQ TECHNOLOGIES CORP., 15 Main Sf., 
Bristol, VT 05443, Tel: 802-453-3332, FAX: 602-453-4250; 
FSC No.: B860 ................................. 1101. 

CONTEC MICROELECTRONICS USA, 2010 N. Firat 
Street, San Joae, CA 95131, Tel: 408-436-0340, FAX: 406-
436-0208; ~ 50; SIs. Mgt: Alan Yankoski 

FL C~ Beach, Perrott Assocs. .... 613-443-5414c 
CONTINENTIAl DEVICE 11II01A, LIMITED, 0-120 

Naraine Industrial Area, New Delhi, India 110028, Tel: 
536150-53 (4Inesj, TELEX: 031-78209, 1WX: 031-78230; 
FSC No.: W.; EfI1II.: 1100; SIs. Mgt: Mr. P. Gula\i, Gen. Mgr. 

FL MeIbouma, Perrott Assocs. .......•..• 407-876-0305 
ID Boise, QR. Crown .................... 206-344-9588 
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Manufacturers and Sales Offices Directory 
CONTINENTAL ElECTRONICS CORPORATION, 

P.O. Box 270879, Dallas, TX 7522.7, Tel: 21+381-7161, 
TElEX: 73-398, FAX: 214-381-4949; FSC Il10.: 52151; 
EmpL: 500 

OH Wesl8lVille, Power Com Systems ..... 614-811<).1 124 
PA Glenshaw, H.C. Johnson AgencIes Inc. 

TN 
TX 

412-487-1246 
Nashville, Jenkins & Associates ...... 615-2~7606 
Richardson, Tubbesing Sales Corp. ... 214-234-3855 

CONYER 
CONTROL TECHNOLOGY, INC. 7608 N. HUdson, 

Oklahoma City, OK 73116, Tel: 4~163, FAX: 405-
848-0469; SIs. Mgr" Charles Weddington; DIst. Mgt" 
Charles Weddington 

CONTINENTAL RESOURCES, Computer & VA 
Peripherals Div. 175 Middlesex Tpke. BecIord, MA VA 
0173().1469. Tal: 617-275-0850, 110().937-4688, FAX: 617-
275-6583; Ernpl: 250; SIs. Mgt" Mark Berling 

Alexandria, ADAPT ................... 703-664-6393 CONVER CORP. 916 W. Maude Ave.. Sunnyvale, CA 
Virginia Beach, Precision Environrnen1s !14066, Tel: 408-739-9111, TWX: 91 ()'338-2038, ESVLNK: 
....................................... 804-473-8767 62024309, FAX: 408-739-9116; EmpI.: 40; SIs. Mgr" 

Can Againcourt, Ontario, Aircom Sales Inc. Robert Lloyd; DIst. Mgt" Shen1 Kirlcpatrick 

CONTINENTAL RESOURCES, INC, Test 
Instruments Div. 175 MIddlesex Tpke., Bedford. MA 
01730, Tel: 617-275-0850, 800-937-4688, FAX: 617-275-
2046; Ernpl: 250 

CONTINENTAL SPECIALTIES CORP. See Global 
Specialties Corp. 

CONTINENTAL WIRE & CABLE. Gulton Ad., P. O. Box 
1863, York, PA 17405, Tel: 717-792-2644, TElEX: 64-
0437; Er"r1IL: 250; SIs. Mgr" Edward W. Holland III; DIst. 
Mgt" Shirley A. Eisenhart 

CONTOURS INC. 290 PraH Sl, Meriden. CT 06450, Tel: 
203-237-8331, FAX: 203-237-6353; FSC No.: 033501; Sis. 
Mgr" Eugene D. Rodman 

....................................... 416-293-3339 
Can Burnaby, BC, DaIasphere Sales Ltd. .. 604-42()'6040 
Can Calgary, AS, DaIaSphere Sales Ltd. '" 403-244-3666 
Can Oorval,PQ, Datasphere Sales Ltd. ..... 514-631-7209 
Can Edmonton, AB. Datasphere Sales Ltd. 

· . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. 403-483-7979 
Can Halifax, NX. Datasphere Sales Ltd. . . .. 902-423-2246 
Can Mississauga. ON. Datasphere Sales Ltd. 

....................................... 416-278-5501 
Can N. Vancouver, e.c, Jerome & Francis Co. Ltd. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 604-966-1266 
Can Nepan, On, DaIasphere Sales Ltd. .... 613-72a.2582 
Can Regina, SK, Datasphere Sales Ltd. .... 306-565-0421 
Can St Leonard, Quebec, e. Beaudoin & Associates 

· • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 514-328-2266 
Can Winnipeg. MB. Da1asphere Sales Ltd. 

....................................... 204-943-7102 

CONTROL CABLE, INC., 7261 Ambassador Ad., CONTROL LOGIC, See Hancock Electronics Corp. 
BaIIIrnore, MD 21207, Tel: 301-298-4411, FAX: 301-265-
1646; FSC No.: 510124759; Er"r1IL: 90; SIs. Mgr" Greg 
Jones; DIst. Mgr" Greg Jones 

CONTROL CONCEPTS CORP., Uebert Corp. P.O. 
Box 1380, Binghamton, NY 13902-1380, Tel: 807-724-
2464, TELEX: 82224380, FAX: 607-722-8713; E~l: 65; 
SIs. Mgr" Pat Gillette, VP Sis.; DIst. Mgt" Fred Zack 

CONTROL DISPLA VS, INC. 3075 Advance Lene, P.O. 

CONTROL MICROSVSTEMS INC. 2049 Cohen Sl, St 
. Laurent, QC, Canada H4R 9ZT, Tel: 514-745-1270, FAX: 

514-745-1610; Er"r1Il: 25; SIs. Mgr" Allan Erion; DIst. Mgr" 
Scott McMeekin 

CONTROL MODULE, 380 Enfield Sl, Enfield, CT 06082, 
Tel: 203-745-2433, TElEX: 643167, FAX: 203-741-6064; 
Ernpl.: 160; SIs. Mgt" James W. Bianco 

Box 227,Colmar,PA 18915, Tel: 215-822-3363, FAX: 215- CONTROL PRODUCTS, INC. 280 Ridgedale Ave., E. 
997-1232; FSC Il10.: 27878; E~L: 75; SIs. Mgr" L Hanover, N.J 07936, Tel: 201-887-9400, FAX: 201-887-
Rodrigue 5083; FSC No.: 81901; ErnpJ.: 62; SIs. Mgt" H.M. Stuhler; 

DIst. Mgr" 1tM. Stuhler 
CONTROL ELECTRONICS, Neurotech Corp. 139 

Florida Sl, Farmingdale, NY 11735, Tel: 516-694-0125, CONTROL RESOURCES INC. SMART FAN 00. 
FAX: 516-694-0133; FSC No.: 95824; Empl: 35; SIs. Mgt" FOB 315, Harvard, MA 01451, Tel: 508-772-4043, FAX: 
Harold GoldsteIn; DIst. Mgr" Barbara Kilroy 508-772-4142; Empl.: 7; SIs. Mgr" James Quirk 

CONTROL ENGRG, INC. 190 Doty Cirole, Wes1 
Springfield, MA 01089, Tel: 413-781-1330, FAX: 413-732-
3367; Ernpl: 7; SIs. Mgr" Mark Kimball 

CONTROLEX. INC. 246 Francestown Tpke., New Boston, 
NH 03070. Tel: 603-467-5512, FAX: 603-467-2524; EmpI.: 
10; DIst. Mgr" Patricia BuUer ' 

CONTROLEX/EANCO, see Fmcor 

.. -.. CONTROL 
SCIENCES 
INCORPOHATEO 

FAX: 818-709-8546 
CONTROL SCIENCES, INC., 9509 Vassar Ave., 

CONTROL LASER CORP. 7503 Chancellor Dr,OrIando, Chatsworth, CA 91311, Tel: 818-709-5510. TELEX: 

-ell;··==:: 
EKCEllfNCf IIW CONW"SION TECHNOI.06'f' 

FAX: 508-559-9288 
CONVERSION DEVICES, INC. 15 Jonathan Drive, 

Brockton. MA 02401, Tel: 508-559-0lI80; Empl: 65; SIs. 
Mgr" Wayne Carlson ..................... 001880-11191 

Local SaIe8 Offices & Reps 
AL Huntsville, Saber Assocs., Inc. ........ 407-724-0920 
AZ Phoenix, Howe & Howe, Sis. .......... 602-264-7971 
CA Camarillo. The Tricamo Co. ......•.... 805-38&-0039 
CA Redwood City, Sales One ............ 415-369-38n 
CA Sen Diego, The Tricamo Co. .......... 619-689-1000 
CO Englewood. Odyssey 1 ............... 303-n3-8176 
CT Fairfield, Bossaoo .................... 203-255-2326 
FL Melbourne, Saber Assocs., Inc......... 407-724-0920 
FL Orlando, Saber Assocs., Inc. .......... 407-724-0920 
GA Lawrenceville, Saber Assocs. ......... 404-962-8740 
.. Elmhurst, Sector E"!J'9. Sis. .......... 708-53(). 7850 
IN Indianapolis, Sector E"!J'9. Sis. ....... 317-253-8221 
KS OVerland, A1ech ...................... 913-362-1200 
MD Ellicott City, VPI ...................... 301-481-2525 
MA SciIua1e, N.EAR ..................... 617-545-6327 
MI Livonia, Electro Sis. Assocs. .......... 313-421-7500 
MN Minneapofis, Sector Engrg. SIs. ....... 612-378-2123 
MO St Charles, Atech .................... 314-949-9075 
N.J Paramus, Eltech Sis., Inc. ............. 201-967-1309 
NM Albuquerque, H.E.R. EIcIms. .......... 505-265-7893 
NY Uverpoo~ R&D Assocs. ............. 315-457-0100 
NC Clayton, Saber Assocs. ............... 407-724-0920 
OH Deyton, Electro Sis. Assocs. .......... 513-428-5551 
OK Tulsa, D. J. Sis. ....................... 916-663-8155 
OR Portland, SPS EIcIms. ................ 503-697-n68 
PA Dresher, CMS Mktg. .................. 215-885-4424 
PA P"11Isburgh, Electro Sis. Assocs. ....... 412-322-9000 
TX Austin, D.J. Sis. ....................... 512-258-3002 
TX Dallas. D.J. SIs. ....................... 214-783-8876 
UT Salt Lake City, Odyssey 1 .. .. .. .. .. .. 801-485-4728 
WA RedmOnd, SPS EIctms. ............... 206-794-0154 
WI Milwaukee, Sector Ervg. Sis. ......... 414-352-8280 
Can Mississauga. Ontario, Arvfy Bauman Assocs. Ltd. 

.. . .. .. . . .. . .. ... . .. .. .. .. . .. .. .. . .. ... 416-828-2600 
FL 32809, Tel: 407-438-2500, TELEX: 514215; Empl: 70; 4970496(CSI); FSC Il10.: 53317; Empl: 20; SIs. Mgt" Rhod 
SIs MgT' John Fitzgerald Sis. Mgr CONVERTER CONCEPTS, INC. Induslrial Pkwy. 

. • . Zirnrrwman .............................. 001152-1157 Pardeeville, WI 53954, Tel: 608-429-2144, FAX: 608-429-

CONTROLLED ENVIRONMENTAL EQUIPMENT Local SaIe8 Offices & Reps 9241; Er"r1IL: 125; SIs. Mgr" Rick Hartl ... 0011192-11193 
CORP. 3 DeI1a Drive, WestbroOk. ME 04092, Tel: 207- CA Luguna Niguel, Aktron Sis. ............ 714-496-5057 
854-9126, TElEX: 62903721, FAX: 207-854-4357; FSC CO Broomfield, Hannah-HIH ............... 303-460-0502 
No.: 25254; EmpI.: 10; SIs. Mgt" M. F. Peck IN Ft Wayne, Naunas Sis. Co. ........... 219-432-4792 e COnTROlleD poweR 

COmPAny 

FAX: 313-528-0411 
CONTROLLED POWER CO., 1955 S1ephenson Hwy. 

Troy, MI 48083, Tel: 313-528-3700, 1-800-521-4792, TWX: 
81()'2323401; EmpI.: 160; SIs. Mgt" ReggIe Peck 
........................... ..... ........... 002185-21119 

Local Sales Offices & Reps . 
AL Homewood, Control Equip. & Sis. ..... 205-945-8454 
AI< Anchorage. Alaska ~ Environmen1 

. .. ........ .. ...... ..... . .... .... .. .... 907-243-1429 
CA FOSler City, Computer SUpport Sys. ... 415-572-9994 
CA Totr8II08, EDP ENV. .................. 213-37()'7446 
CO Denver, Computer Faclli1y ComponerllS 

. .. .. .. .. .. .. . .. .. . .. .. .. . .. .. . .. .... .. 303-n8-8468 
CO Denver, ~ Facility Camps. .... 303-n8-9131 
CO Denver, Innovative Tech. ............. 603-824-4163 
.. Schaumburg. Protech .. .. .. .. .. .. .. .. . 708-885-2040 
MD Towson, H. L Frey Corp. .... .. .. .. .... 301-821-0058 
MO Stlouis, RaIl Way IndusIty . . . . . . . . . . . . 314-966-3300 
NM Albuquerque. Sun Data Systems • . • • • • 505-272-1022 
NC CharIoIIIe, Glen & Larson 01 carolina 

70+385-5917 

MA Salem, Forbes Engrg. .. .. .. .. .. .. .. ... 508-744-1893 
MD Annapolis, Homersmilh Inc. ........... 301-269-6493 
MN St Pau~ Northstar Motion & Control .. 612-n()'5311 
NY E. Rochester, A & 0 Dvcs. ............ 718-385-2778 
NY Victor, A & 0 Oves. ................... 716-385-2778 
NC Jamestown, Homersmlth, Inc. ......... 919-883-3999 
PA Downington, Homersrni1h, Inc. ........ 215-289-3637 
PA Media, Homersrnilh Inc. ........ .. .. ... 215-543-2434 
TJ( Dallas, McDonald Assocs. ............ 214-239-3293 
Can Nepean. Ont, EIectrodesign, Ltd. ...... 613-727-5220 

CONTROLS UNLIMITED, INC. 4823 North RIdQe Ad., 
Perry, OH 44081, Tel: 216-259-2500, FAX: 216-259-5015; 
Er"r1Il: 45; SIs. MgT" Paul Adams 

FAX: Fax 718-361-6386 
CONTROL TECHNOLOGY CO., INC., 41-16 29th Sl, 

Long Island City. NY 11101, Tel: 716-361-2133; FSC No.: 
14545; EmpI.: 35; SIs. Mgt" It Cooper ... 002240-2241 

Local SaIe8 offlcas & Reps 
Can Montreal, Que., Con1roI Tech. EIcIrns. CTC Canada 

.................... 514-733-3279,FAX:514-733-2132 

Local SaIe8 Offices & Reps 
AL Huntsville, E~h ............ .. 
CA Hayward, Pacific Mktg. .............. .. 
CA Irvirie, Groh Assocs. ................ .. 
CA Sen Diego, Groh Assocs. ............ . 
FL Clearwater, Tech Rep .............. .. 
CO Denver, NOW Devices .............. .. 
AZ Phoenix, Sheller-Kahn Co., Inc. ...... . 
IL Des Plaines, ConsuftFactory ........ . 
KS Shawnee, Lowell Kangas & Assocs. •. 
MD Cockeysville, Koebert Assocs. .. : .• , .• 
MA CheknsIord, IntenIIaIe Sis. Assocs. .•.. 
MI Livonia. Electro Mktg. ................ . 
MI Muskegon. Electro Mktg. ............ .. 
MN MlmeapoIis, Holmgren Assoc. ....... . 
GA Norcross, EIectro-Mech .............. . 
MO St Louis, Lowell Kangas & Assocs. .. . 
NY Rochester, APEX Assoc. ............ .. 
OH Cleveland, Electro Mktg. ............ .. 
OH Vandalia, Electro Mktg. .............. . 
PA Glenside, Koebert Assoc. ............ . 
PA Pittsburgh, JFCO .................... . 
TJ( Houston, Scientific Sis. Co. .......... . 
TX Richardson, ScientifIc Sis. Co. ....... . 
UT Salt Lake City, Consul Factory ...... . 
WA KIrkland, NotIhwes1 CQrl1:I. SIs. •.•...• 
WV Inwood, Koebert Assocs. ............ .. 
WI SUIHvan, Consul Factory Inc. ........ . 
Can RexdaIe, Valtine Mktg. .............. .. 
Can Vancouver, Be, Devetek Mktg. .•...... 

Local 0Istribut0Is 

205-88().0592 
415-887-1620 
714-837-9871 
619-673-4321 
813-572-9900 
303-7~ 
802-257-9015 
608-429-2144 
913-831-0517 
301-560-1926 
617-~2287 
313-421-7590 
616-798-1912 
612-574-9983 
404-447-8478 
314-821-4050 
716-272-7040 
216-582-0075 
513-890-8322 
215-887-2310 
412-823-5400 
713-845-6218 
214-231-8541 
608-429-2144 
206-828-2104 
304-229-8401 
808-429-2144 
416-851-11335 
604-430-3880 

CA Sen Jose, DeI1a Lu Research .•...•.•. 408-403-Q49O 
Can RexdaIe, Vallme Mktg. ................ 416-85Hl355 
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CONYER 
CONVERTER POWER, INC., 123 BrirobaI Ave.; B8ver1y, 

MA 01915, Tel: 506-927-8158, FAX: 508-922-9466; SIs. 
MgT: Barry Essig 

COOKE VACUUM PRODS., INC. 13 Merrill St. Norwalk, 
CT 06854. Tel: 203-853-9500, FAX: 203-838-9553; £nJpI.: 
45; SIs. MgT: louis W. Genuario 

THE COOL-AMP CONDUCTo-LUBE CO. 15634 
Upper Boones Ferry Ad., Lake Oswego, OR 97035, Tel: 
503-824-6426, FAX: 503-624-6436; FSC 1'10.: 31628; 

, En1>L: 7; SIs. MgT: Marian Bomber 

COONER WIRE CO. 9166 Independence Ave., 
Chatsworth, CA 91311, Tel: 818-882-8311, TELEX: 
353734 Cooner W.,.. UD, FAX: 816-709-j!281: Sis. Mgr: 
Steven W. SmRh 

COOPER INDUSTRIES/BELDEN DIV. P.O. Box 1980, 
Richmond, IN 47375; Tel: 317-983-5200, 8OO-BELDEN-l, 
TWX: 810-345-1393, FAX: 317-963-5294; Err¢: 3500; 
SIs. Mgt: Ric~ Schneidewind, Dlr. OEM Sis.; DIst. MgT: 
Mike Murphy, Dir. of Oem Sis. 

COOPER TOOLS, PO Box 30100, RaleIgh, NC 27622, Tel: 
919-781-7200, TELEX: 579497 

CO-ORD SWITCH DlV., See LVC Inds.. Inc. 

COORS CERAMICS CO. Electronic Products Group. 
17750 W. 32nd Ave.; Golden, CO 80401, Tel: 303-277-
4592, FAX: 303-277-4779; EmpI.: 1700 

COPAL (USA),INC. 2291 205th St. SIe. 105, Torrance. CA 
90501, Tel: 213-616-0225, FAX: 213-616-9964; SIs. MgT: 
Hugh Narnekawe 

CORBY INDUSTRIES, INC. 1501 E. Pennsylvania St. 
AIIenIown, PA 18103, Tel: 215-433-1412, FAX: 215-435-
1963; Empl.: 31; SIs. Mgt: Sharon Cain; DIst. MgT: Sharon 
Cain . , 

CORCOM, INC., 1600 Wlnchealar Ad., UbertYvllle, IL 
60048, Tel: 708-68().7400, FAX: 708-68<HI169; FSO Nc.: 
05245; EmpL: 600; SIs. Mgr: George Mitchel~ VP; DIst. 
Mgr: Ken Sons .......... A01810-1811: C01330-1331 

CUTLER-HAMMER IF !T·N 
MILITARY SPECIFICATION, AEROSPACE, 
COMMERC.IAL & INDUSTRIAL CONTROLS 

FULL LINE AUTHORIZED DISTRIBUTOR 

.r;J~1l3 
ELECTRIC SWITCHES 
INCORPORATED 

2478 Fletcher Dr, los Angeles, California 90039-2897 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-5100.FREE CATALOG 31EM on REQUEST 

Underwriters Safety 

~. Largest . 

DiS~~::~tor • • 
in the World 

Over 
8,000,000 
Relays & 
Switches 
in Stock, 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

Manufacturers and Sales OffIces Directory 
Local Sales OffIces ,& Reps 

AI. Huntsville, R Q Whitesell Assocs. •... 20508II3'5110 
AZ Tempe, WesIrep .. ... ...... ... .. ...... 602-~2 
CA Anaheim, WesIrep ........•....•....•. 714-527-2822 
CA MountaIn VIeW, S1raube Assocs. ...... 415-969-6060 
CA San Diego, WesIrep ...••......••..... 619-566-6580 
CO Westminster, Straube Assocs. ,.... . . . . 3()3,426-()69() 
CT Madison, eom;.Younger Assocs. ..... 203-245-1136 
GA -Norcross, Robert Q Whitesell......... 404--449-9190 
10 Boise, Jas J. Backer Co. .•..•...••.... 206-343-9831 
IL Itasc8. Beta Technlg. Sis. Inc. ......... 708-250-9566 
IN Ft Wayne. Robert O. Whitesell. . . . . . . . 219-432-5591 
IN Indianapofts, Robert O. Whitesell...... 317-876-9000 
IN Kokomo, RobertO. Whitesell ......... 317-457-9127 
KS Overland PI<, Spectrum SIs. ••...•.... 913-648-6811 
KY Versailles, Robert O. Whitesell........ 606-873-1182 
MA Burlington, eom;.Younger Assocs. .... 617-273-1582 
MI Grand Rapids, Robert Q Whitesell.... 616-942-5420 
MI Southfield, Robert O. Whitesell ..•..... 313-352-5454 
MI St Joseph. Robert Q Whitesell....... 616-983-7337 
MN Edina, Mel Foster Co. ................. 612-941-9790 
MO FIortssanI, Spectrum SIs. ............. 314-921-1313 
MO Hazelwood, Speclrum Sis. ........... .314-731-5151 
NJ Englewood, MOS Mkig. ............... 201-569-2071 
NM Albuquerque. Rontek, Inc. ....... . . . . . . 505-299-4124 
NY Great Neck, MOS MI<Ig. • . . . . • . . . • . • • .. 516-487-3966 
NY Skaneatelse. Empire Tech Sis. ........ 315-685-5703 
NC· Raleigh. Zucker Assoc. ............... 919-782-9433 
OH Cinclmati, Robert O. Whitesell........ 513-521-2290 
OH Cleveland, Robert O. Whitesell..... . .. 216-447-9020 
OH Columbus, Robert O. WhReseIl ........ 614-986-9396 
OH Dayton. Robert Q WMeseI.1 . . . . . . . . . .. 513-296-9546 
OR Beaverton, Jas. J. Backer Co. .•....... 503-827-0775 
PA Pittsburgh. Robert O. WMesell .....•. 412-963-6161 
PA Trevose. Professional Svc. Assoc. ..•. 215-245-0513 
TN Knoxville, Robert O. Whitesell ........ 615-694-9476 
TX Austin, K & H Sis. .... : ... .. .. . . . . . . . . . 512-339-7950 
TX PIario, K & H Sis. ..................... 214-423-6520 
UT Salt Lake City, Slraube Assocs. ....... 801-263-2640 
WA Seattle, Jas. J. Backer Co. .•..•....... 208-285-1300 
WI Milwaukee, Beta Technlg. Sis. Inc. .... 414-543-6609 
Can 0n1ari0. RN. Longman. . .. . . . . . . . . . . . . 416-67<H1100 

Local DIstributors 
AI. Huntsville, Pioneer ..... . . ..... ... ..... 205-637-9300 
AI. Huntsville, Marshall Inds. ............. 205-681-9235 
AZ PhoenIx. Marshallinds. ............... 602-496-0290 
CA Anaheim, Compumech ......... ;..... 714-939-9100 
CA Calabasas, Lex ....................... 818-680-geae 
CA Chatsworth. Marshallinds. ... ;........ 816-407-0101 
CA Gardena, Cal SwItCIL ................. 213-770-2330 
CA Irvine, LEX............... ..... ........ 714-963-0200 
CA Irvine, Marshailind. ..•...............• 714-458-5395 
CA Milpi1as, Marshall Ind .. . . . . . . . . . . . . . .. 408-942-4600 
CA Sacramento, LEX ..................... 916-364-0222 
CA San Diego, Lex ....................... 619-495-0015 
CA San Diego, Marshallind .......... ,.... 619-578-9600 
CA San Jose, Lex ........................ 619-495-0015 
CA Sunnyvale, CAPSCO ................. 408-734-3020 
CO Thornton, Marshallind ............... 303-451-8444 
CT Wallingford. Greane Shaw ..•......... 203-285-3333 
FL Altamonte Springs, Marshall Inds. ..... . 407-767-8585 
FL Altamonte Springs, FlOneer ........... 407-834-9090 
FL Deerfield Beech. ~ ............. 305-771-7520 
FL Fl L.auderdaie, Hammond Elclrns. .... 305-973-7103 
FL Orlando, Hammond Elclms. . . . . . . . . . . . 407-649-6060 
FL Tampe, Marshallind ................. 813-573-1399 
GA Norcross, Hammond ...... . .•..... .... 404-449-1996 
GA Norcross, Marshall Ind ...........•... 404-923-5750 
10 Boise, Radar EIec. .................... 206-336-2227. 
IL Addison, PIonear/Chicago ..•......... 708-495-9831 
IL Chicago, Newark EIctms. ............. 312-784-5100 
IL Palatine, OHM Elctms. •.. .. . . . . • .. . .. . 708-359-5500 
IN Indianapolis, Marshall .... ,..... ........ 317-297-D483 
IN Indianapolis, Plonear ............. ' ..... 317-573-0880 
MD BalUmore, Reeco/Baltimore ......•... 301-529-0500 
MD Beltsville, Resco/Washington ..... ,... 301-937-9100 
MD Gaithersburg. Pionear ................ 301-921-0660 
MA Newton, Greene Shaw. . . . . . . . . . .. . . . . 617-969-8900 
MA Norwood, GiIrber Elclms. ........•.... 617-769-6000 
MA Wilmington. Marshallinds. ......•..• ;. . 508-658-081 0 
MI Grand RapIds, Pioneer ................ 616-696-1600 
MI Livonia, MarshalllndS. ...... ,......... 313-525-5820 
MI Uvonia. Pioneer ...................... 313-525-1800 
MN Edan Prairie, Pk!neer/Twin Citias .. ... 612-944-3355 
MN Minneapolis, Newark Elect ... ; ,... . . . . 612-331-6350 
MN St Pau~ Gopher Elclms. .•........••.. 612-483-3322 
MO StChMes,FimiganEIclms. ... " ..... 314-946-8201 
NJ Bellmawr, Mid AiIantic Elcims. Corp. .. 609-931-5303 
NJ Fairfield, Marshallinds. ............... 201-882-0320 
NY Buffalo, SummR DiSlrS. ................ 716-887-2600 
NY Fairport. P"lOneer ... .... •. ..... ..•..... 716-361-7070 
NY Hauppauge. Sager .................... 516-346-1300 

OH' Cleveland, PIon_ ................... 216-567-3600 
OH Columbus, Elcims. Mkig. corj)......... 614-299-4161 
OH Dayton. Marshall ......•............•. 513-898-4480 
OH Deyton, PionHr .....••.•............. 513-236-9900 
OH Solon, Marshall ..............•....•... 216-248-1766 
OR Beaverton, AImac EIcIms. • . .•• . • . . • • . • 5Q3,629-809O 
OR Beaverton, Marshallinds. .........•.•. 503-644-5050 
OR Portland, Radar ••••••••• • • • ...• • • • . • . .• 503-232-3404 
PA Hcrsham, ~ ••••••••••..•••••.•• 215-674-4000 
PA Philadelphia, Sager .........•......•.. 215-464-4336 
PA Pittsburgh, Pioneer .. .••.•............ 412-782-2300 
TX Austin, MarshaIIInds. .•..•..•..••..•.• 512'637-1991 
TX Austin, Pioneer •..•....•.............. 512-835-4000 
TX Carrollton, Marshallinds. •..•.••••.•.• 214-233-5200 
TX Dallas, Pioneer ....................... 214-366-7300 
TX Houston, Marshallinds. ..•....•. . . . .. . 713-695-9200 
TX Houston. PIoneer ..................... 713-911&-5555 
liT Salt Lake City, Marshall Inds. ••.•.•••• 801-485-1551 
WA Bellevue, Aimac EIctms. .............. 206-643-9992 
WA BeDevue, Marshallinds. .. ..•.. ..•..... 206-486-5747 
WA Seattle, Radar .•••.•..•.•.•..•..•..••. 206-282~2511 
WA Spokane. AImee EIc:trns ...•..•.•..... 509-924-9500 
WI Milwaukee, Marsh Elcims. ...•..•...•. 414-475-6000 

CORECO, INC, 6969 Trans-Canada Hwy, SIe. 113, St 
Laurent, Que., Canada H4T We. Tel: 600-361-4914, 514-
333-1301, TELEX: 76001120 COR UC, FAX: 5140333-
1388; EmpL: 32; SIs. MgT: Pat Urbain 

CORES UNLIMITED, INC. 8311 Westminster Ave., SIe. 
230, WesIminster, CA 92683, Tel: 714-894-3082, 800-422-
CORE. FAX: 714-895-4502; EmpL: 8 

CORLUND ELECTRONICS CORP. 2330 Teller Ad., 
Newbury Park, CA 91320, Tel: 805-499-6877, FAX: 805-
499-4072; EmpI.: 80; SIs. MgT:WI!I'frI8 SmRh 

CORMAN TECHNOLOGIES INC.. 75 Bathurst Dr. 
Waterloo, Ontario, Canada N2V lN2, Tel: 519-884-4430, 
FAX: 519-884-0204; SIs. Mgr: Bill Lochead; DIst. MgT: Bill 
Lochead 

I!II!!'!I COR NELL 
... DUBILIER 

FAX: 508-996-3830 
CORNELL-DUBILIER ELCTRNS. (INTL SLS.., 

DISTBN. WAREHOUSE~ 1805E. Rodney French 
Blvd.. New Bedford. MA 02744, MA 02741, Tel: 508-996-
8561, TELEX: 929 419; EmpL: 5000; SIs. MgT: Anthony M. 
CavuIc, VP SIs. . ....••.....••... A01052-1053; Bo l4311 

Local Sales OffIces & Reps 
CA San Diego, OK Assocs. ...........•... 619-279-0420 
CA Valencia, C & N Assocs. ...•.......... 805-254-5644 
CO UttIeIon, Megatronix ......•.......• ,.. 303-73<H1282 
CT Branford. Coakley, Boyd & Abbett ..•.• 203-481-2218 
FL St Petersburg. QXIlnc. ............... 813-694-4556 
KS Overland Park, EIecIrt-Rep • . •• . . . . • . .. 913-649-2168 
MD Gaithersburg. NaudaIn Assoc. Southam, Inc. 

., .......•......•. .-. . . . . . . . . . . . . . . . . . .. 301-258-5040 
MI Madison Heigh1s, Pine Sales, Inc. ..... 313-589-0350 
MN Eden Pralre. PWC Incorporated ....... 612-934-1409 
Me Sl louis. EIecIra-Rep ................. 314-993-4421 
NJ Leonia. Peter E. Schmitt eo.. Inc. . . . . . . 201-944-2806 
NC Raleigh. Prime Ccmps:, InC:. ........... 919-1l5O-9866 
OH Richfield, The Lyons Corp. ...•........ 216-859-9224 
OR Portland, Northwest Mkig. Assoc. •...• 503-82(K)441 
SO EasIy, RA Sis. ...•••••...•.....•...•.• 803-859-1859 
TN Chattanooga. IndL MkIg. & Sis., Inc. ..• 615-894-2219 
TX Richardson, Comp. Partners, Inc. .... . . 214-644-1288 
UT Salt Lake City, Charles FIelds & Assocs. 

...•..•.•.•.••...•.•...•.........•....• 801-531-8177 
WI Waukeaha, Eagle Tech. Sis. .........• 414-896-0633 
PR San Juan, P.R., E.T.8. Inc. ......•...... 809-799-1300 
Can MIssissauga, ant, Source Elcims. •... 415-676-0830 

Local DistribuIors 
AZ Phoenix, Arizona Comps. •..••••...•.• 802-269-5655 
CA ~HarperSid ...•...•......... 213-979-5090 
CA Los Angeles, BeIIInds. . . . . . . . .. . . . . • . . 213-826-6778 
CA MIIpites, California Capacitor •..•.••• •• '408-262-8000 
CA Sunnyvale, CBpsco Sis. .........•..•.. 408-7~020 
bA Tustin, Projections Unlimited. . . . . . . • . . 714-544-2700' 
CO Aurora, Capstone Elcims. .•.••.......• 3<i3-375-1300 
CO Denver, Integrated Elclms. Corp. •.••• .303-292-5537 
FL Boca Raton. NRC EIcIms. ...•.••..... 407-241-8800 

............................. " ...... 1 NY Ml Veroon. All American.............. 914-699-2224 
NY Rochester, Lex ....................... 716-326-3230 

IL Chicago, NewarI< EIcIms. ..... •••....• 312-784-5100 
IL Chk:ago, Waidom Elclms.............. 312-565-1212 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

NY Rochester, SunvnK DiSIrS. •. .......... 716-334-8110 
NY Woodbufy, ~ ................... 518-921-9700· 
NO Charlotte, Pioneer ....•.•. _. .. .. . . . . . . 919-544-5400 
NC Raleigh. MarshaIIlnds. .•..• : .. . . . . . . . . 919-676-9682 

IL Palatine, OHM Elcims. .•.•...•.•...... 708-359-5500 
MA Newton, The Grean&Shaw Co. .•..... 617-969-8900 
MN St Pau~ShelIey/Ragon ..•.....•....• 612-642-2828 
NY CenIraI ~Slp, semi .cap EIcIms. ....••. 516-562-4400 

648 North American offices only.' For worldwide reps & distributors,' SCiM! Vol; W. EEM 1991 



Manufacturers and Sales Offices Directory CRAMER 
NY Hauppauge, JACO Elctms. .. . .. . .. .. .. 516-273-5500 
NY Mamaroneck, New Yorker Elctms. .... 914-698-7600 
NY Port Chester, Zeus Comps. ........... 914-937-7400 
NY Rome, Rome Elctms. ................. 315-337-5400 
OH Cleveland, Pioneer-standard . . . .. . . . .. 216-587-3600 
PA No. Versailles, CMD Elctms. .......... 412-678-6020 
TX Dallas, Hallmark Elctms. .............. '214-553-4300 
TX Fort Worth, TTl, Inc. ................... 817-740-9000 
TX Houston, Sterli"ll Elctms. ............. 713-627-9800 
WI Milwaukee, Marsh Elctms. ............ 414-475-6000 

CORNELL-DUBILIER ELCTRNS. (CORPORATE 
HEADQUARTERSt 1700 Route 23 North, Wayne, NJ 
07470, Tel: 201-694-8600; Empl.: 1000; SIs. Mgr: A 
Cavuto ................................... A.l052-1053 

Local Sales Offices & Reps 
CA San Diego, C & N Assocs. ............ 619-279-0420 
CA Valencie, C & N Assocs. .............. 605-254-5844 
CO Littleton, Megalronix ...•.............. 303-730-6262 
CT Branford, Coakley, Boyd & Abbett ..... 203-481-2218 
FL Sl Petersburg, OXI, Inc. •. . . . . . . .• . . ... 813-894-4556 
KS Overland Park, Electri-Rep. ........... 913-649-2188 
MD Gaithersburg, Naudain Assoc. Southern, Inc. 

. . .. . . . .. . .. .. .. . . . .. . .. .. .. .. . . . . . . ... 301-258-5040 
MI Madison Hgts., Pine Sis. Inc. .. . . . . . . .. 313-589-0350 
MN Eden Prairie, PWC Inc ..........•...... 612-934-1409 
MO Sl Louis, Electri-Rep ................. 314-993-4421 
NJ Leonia, Peter E Schmitt Co., Inc. .....• 201-944-2606 
NC Raleigh, Prime. Comps.lnc. ....••....• 919-850-9866 
OH Richfield, The Lyons Corp. ............ 216-659-9224 
OR Portland, Northwest Mklg. Assacs. .... 503-620-0441 
SC Easly, AA SIs. ........................ 803-859-1859 
TN Chattanooge, Indl. MkIg. & SIs., Inc .... 615-894-2219 
TX Richardson, Comps. Partners, Inc. ..... 214-644-1288 
UT SaK Lake CHy, Charles Fields & Assocs. 

....................................... 801-531-6177 
WI Waukesha, Eagle Tech. SIs. .......... 414-898-0633 
PR San Juan, E.T.s. Inc. .................. 809-798-1300 
Can Mississauga, Ont, Source Elctrns. .... 416-676-0830 

Local Distributors 
AZ Phoenix, Arizona Comp. Co. .......... 602-269-5655 
CA Compton, Harper Sid ................. 213-979-5090 
CA Los Angeles, Bell Inds.... .. .. .. .. .. ... 213-826-6778 
CA MilpHas, Cal.omia Capacitor. • . . . . . . . . 408-262-6000 
CA Sunnyvale, Cepsco SIs. ............... 408-734-3020 
CA Tustin, Projection UnllmHed ........... 714-544-2700 
CO Aurora, Cepstone Elctrns. ............. 303-375-1300 
CO Denver, Integraled Elctms. Corp. ...... 303-292-5537 
FL Boca Raton, NRC Elctrns. ............ 407-241-8600 
R. Chicago, Newark Elctms. ............. 312-784-5100 
IL ChiCago, Waldom Elctms. ............. 312-585-1212 
IL Palatine, OHM Elctrns. ................ 708-359-5500 
MA Newton, Greene-Shaw, Co ............ 617-969-8900 
MN Sl Pau~ Shelley-Ragon ............... 612-642-2828 
NY Cenlrallslip, Semicap Elctms. Corp. ... 516-582-4400 
NY Hauppauge, Jaco Elctrns, Inc. ........ 516-273-5500 
NY Mamaronec~ New Yorker EIctms. .... 914-698-7800 
NY Port Chester, Zeus Comps. ........... 914-937-7400 
NY Rome, Rome Elctms. ................. 315-337-5400 
OH Cleveland, Pioneer-standard .•........ 216-587-3800 
PA N. Versailles, CMD EIctms. ............ 412-678-6020 
TX Dallas, Hallmark Electronics .......... 214-553-4300 
TX Fl Worth, TTl, Inc. .................... 817-740-9000 
TX Houston, Sterling Elctms. .•........... 713-627-9800 
WI Milwaukee, Marsh Elctms .....•....... 414-475-6000 

CORNELL MANUFACTURING, An Elgin Co, 25 
Rarnland Road, Orangeburg, NY 10962, Tel: 914-365-
0400, FAX: 914-359-6809; Empl: 50; SIs. Mg,: Lou 
Schnur; Dist. Mg,: Lou Schnur 

CORNING GLASS WORKS, Materials Business, Main 
Plant, MP 21-3, Coming, NY 14831, Tel: 607-974-7149, 
TREX: 932498, FAX: 607-974-7618; Sis. Mgr: Paul Marx; 
Dis/. Mgr: DeMis Naylor 

Local Distributors 
CA LoS Angeles, Lead Plastics Cor!> ..... 213-746-5984 
CA Santa Clara, San Jose DeKa Assocs., Inc. 

....................................... 408-727-1448 
IL Addison, Circle Fabrication, Inc. ....•.. 708-543-4440 
NJ Palisades Pk., Morgan Matroc Inc. .... 201-947-8313 
NJ Washington, Accuratus Caramic Corp. 

OH Cincinnati, Astro Met Assocs., Inc ..... . 
TX Houston, EGC Cor!> ................ .. 
WI Hubertus, Tech. Prods., Inc. .......... . 
Can Ontario, Johns Scientific ............ .. 

201-689-0880 
513-772-1242 
713-447-8811 
414-628-2768 
418-699-1731 

CORNING INCORPORATED, Opto-Electronics 
Group, MP-RQ-03, Coming, NY 14831, Tel: 607-974-
7914, FAX: 607-974-4914; Empl.: 26,000 

CORTEC, INC, 15872 ch8micai La, Huntington Bah. CA 
92649, Tel: 714-897-2529, FAX: 714-897-2170; EmpL: 35 

COATRON DIV., See ITW Cortron,llIinois Tool Works 

CORTRON INC., 1 Aegean Dr., Methuen, MA 01844, Tel: 
508-975-5445, FAX: 508-975-0357; Empl: 75; Sis. Mg,: 
Philip P. Bodonl ................................ B'I803 

CORVUS MICROWAVE INC, 6075 E. Molloy Ad., 
Syracusa, NY 13211-2100, Tel: 315-437-4400, FAX: 315-
437-8095; FSC No.: 26058; Empl.: 35; Sis. Mg,: Diane L 
Conklin 

COSMO CORPORATION, 3239 W. 14th Sl, Cleveland, 
OH 44109, Tel: 216-861-5594, FAX: 216-861-0416; Empl: 
350; Sis. Mg,: B. Gordon 

COTO WABASH 
A Kearney-National Company 

FAX: 401-942-0920 
COTO WABASH, Kearney National Corporation, 

55 DuPont Drive, Providence, RI 02907, Tel: 401-943-
2688; Empl.: 300; Sis. Mg,: John E. Beigel, Dir. Mklg. & Sis.; 
Dis/. Mgr: David MacRae, Natl. Sis. Mgr. 

B'1441-1445 

Local Sales Offices & Reps 
AL Owens Cross Rds., cmrCross Assacs. 

205-883-5991 
AZ Phoenix, Spectrum Mklg. Assocs., Inc. 

. . . . . . . .. . . .. . .. .. .. .. . . . . . . . . . . . . . . ... 602-890-9000 
CA Newport Bah. Fomes Pacific Inc ...... 714-722-6174 
CA Saratoga, Testco Inc .................. 408-253-1900 
CO Denver, Spectrum Sis. ................ 303-480-9991 
DE Hunt Valley, Eagle Sis. Corp. .......... 301-666-3930 
DC Hunt Valley, Eagle Sis. Cor!> . . ... . . . .. 301-666-3930 
FL Orlando, Standard Mklg. .............. 407-858-4140 
FL Sunrise, Standard MkIg. .............. 305-749-5557 
FL Tampa, Standard MkIg. ............... 813-933-5833 
IL Arlington Hgts., MJ. Petersen & Assocs. 

•...................................... 708-577-8200 
IN Fl Wayne, MIS SIs. & Assocs. .. . . . . .. 219-436-3023 
IN Greenwood, MIS Sis. & Assocs. ...... 317-881-0110 
IA Cedar Rapids, Midwest Tech. SIs. Inc. 

KS Goddard, Midwest Tech. SIs. Inc ...... . 
KS Lenexa, Midwest Tech. SIs. Inc. ...... . 
MD Hunt Valley, Eagle SIs. Corp. ......... . 
MA Andover, Crawford Assocs. . ......... . 
MN Roseville, TLC ...................... .. 
MO Earth City, Midwest Tech. SIs. Inc. .. .. 
NY Clifton Pk., Net Sis. .. ................ . 
NY Cortland, Net SIs. .................... . 
NY Greal Neck, MOS Mklg. Assocs. . .... . 
NY Victor, Net Sis. ...................... .. 
NC Charlotte, Godwin Assacs. ........... . 
NC Raleigh, Godwin & Assoc. .......... .. 
OR Oragon CHy, Halbar Pacific .......... . 
PA Trevose, Omega Eictrn Sis. .......... . 
MA S)'Iansea. Wm. Poisson & Assocs. ... . 
TX Plano, Richmar Elctms. .. ............ . 
TX Round Rock, Richmar Elctrns. ....... . 
UT Ogden, Spectrum MkIg. Assocs. Inc. .. 
WA Redmond, Halbar Pacific ............ . 
Can Pointe Claire, Oue., A. R Gray Assocs. 

/..Deal Distributonl 

319-393-5115 
316-794-8565 
913-888-5100 
301-866-3930 
508-470-2122 
612-483-2226 
314-298-8767 
518-371-6864 
607-756-6592 
516-487-3966 
716-924-1844 
704-549-8500 
919-878-8000 
503-656-3714 
215-244-4000 
508-677-3655 
214-424-8388 
512-255-2551 
801-972-8552 
206-882-0990 

514-694-6378 

CA San Diego. Pyramid Elecl Supp..lnc ... 619-271-5404 
CA Santa Clara, Pyramid EIecl Supp. Inc. 

....................................... 408-727-9810 
CA Santa Monica, Master Distrs. ... . . . . . .. 213-452-1229 
CA Saratoga, Testco Inc. ................. 408-253-1900 
CA Sunnyvale, $pirox .................... 408-739-3334 
CA Torrance, Pyrarr)id Elect Supp.lnc .... 714-773-0781 
CO Denver, Spectrum Dislrbn. ............ 303-480-9991 
FL W. Melbourne, Astro Mklg. ............ 407-727-8817 
IL 'Bedsvilla, Voyager EIecl Corp ......... 708-860-1300 
IL Elk Grove Village, Nu-Wey Elect Disl, Inc. 

....................................... 708-437-7120 
MA Andover, Aved Elect Inc. ............. 508-688-3800 

UT Ogden, Spectrum MkIg. Assocs., Inc. .. 601-972-8552 
WA Redmond, Pyramid EIecl Supp., Inc. .. 206-883-7200 

COTRONICS, 3379 Shore Pkwy, Brooklyn, NY 11235, Tel: 
718-646-7996, FAX: 718-646-3028; Empl.: 15; Sis. Mgr: 
Alan Marks 

COUTANT LAMBDA LTD, Kingsley Ave., Ilfracombe, 
Devon, England EX34 8ES, Tel: (0271) 863781, TELEX: 
46310, FAX: (0271)64894; Empl.: 330; Sis. Mgr: Nigel 
Davies; Dist. Mg,: Nigel Davies 

COVER CRAFT CORP., See Amherst International 
Corp., Cover Craft Div. 

COVID, INC., 2400 W. 10th Place, Tempe, AZ 85281, Tel: 
602-966-2221, FAX: 602-966-6728; EmpL: 40; Sis. Mg,: 
Suzanne Jones 

COVOX, INC., 675 Conger Sl, Eugene, OR 97402, Tel: 503-
342-1271, FAX: 503-342-12B3; EmpL: 25; Sis. Mg,: Larry 
Ouateman 

CPS, INC, 47341 Bayside Parkway, Fremont CA 94538-
6517, Tel: 415-657-6363, FAX: 415-657-7220; FSC No.: 
31640; Empl.: 30; SIs. Mgr: Clifford Gaw 

CP TECHNOLOGY, INC., 21143 Christensen Drive, 
Cupertino, CA 95014, Tel: 408-996-6069, FAX: 408-986-
8278; Empl.: 6 

CRAFT DATA, INC, 27022 Cordero Lane, Mission Viejo, 
CA 92691, Tel: 714-582-8264, FAX: 714-248-2390; EmpL: 
4 

CRAIG SYSTEMS CORP., Eastern Technologies, 
Ltd., 10 Industrial Way, Amesbury, MA 01913-4648, Tel: 
508-388-5662, TWX: 710-347-0590, FAX: 508-388-0645; 
FSC No.: 81902; EmpL: 150; Sis. Mg,: Roger Chouinard 

~Cramer 
FAX: 414-377-4028 

CRAMER COIL & TRANSFORMER CO., INC., 401 
Progress Or, Saukville, WI 53080, Tel: 414-284-9425, 414-
377-7040; Empl.: 110; Sis. Mgr: Nicholas Hayes 
................................. ,... ... ... A'2191-2193 

Local Sales Offices & Reps 
CA San Dimas, Dilectron ............... " 714-394-1356 
CA Santa Clara, Flscher·Assocs. ......... 408-733-7350 
CO Monument, Sunbird Inds. ............. 303-481-2900 
CT Bethany, The Reps. Corp. .. . . . . . . . . . .. 203-393-0024 
IL Palatine, Sorners-Stanton ............. 312-994-1108 
IN Frankfort C-S Eictm. SIs. ............. 317-659-1874 
KS Ovarland Park, 00 C Inds. ........... 913-341-2214 
MA Wellesley, The Reps. Corp. ........... 617-237-6476 
MI Jackson, Norwood-Scroggs........... 517-750-1170 
MN Eden Prairie, Hanna Lind ............. 612-942-8554 
NY FuKon, Carl Truax, Inc. ................ 315-592-7164 
NC Kernersville, Wallace Elctrns. SIs. ..... 919-996-2742 
TX Richardson, Barry Sis., Inc. . . . .. .. . . ... 214-234-0255 

CRAMER CO, 139 Mill Rock Road East Old Saybrook, CT 
06475, Tel: 600-247-6764, FAX: 203-388-9631; Empl: 
210; Sis. Mgr: Joe Lenzo; Dist. Mg,: E. Latour_ 

COTO 
CORPORATION 

The. Largest 
Relay •• 

Distributor 
in the World. 

Ove, 
8,000.000 
Relays & 
Switches 
in Stock. 

MA Sandwich,J.V.EIctms. ................ 508-83~700 Orders Placed by 3:00 p.m. are 
MN Fridley, Voyager Elect Corp ........... 612-571-7766 Sh,'plJ18d the Same Day 
NJ oakland, Relay Specialties ............ 201-337-1000· 
NY BuHaIo,SummHDisl ................. 716-887-2800 1 .. 111 ......................... ., ... ... 
NY Rochester, Masline EIecl, Inc. •....... 716-546-5373 
OK Tulsa, Altair Co. .. .. .. .. .. .. .. .. .. .. ... 918-252-5781 
CA Saratoga, Testco, Inc .................. 408-253-1900 
PA Philadelphia, SHAP EIecl Co. ......... 215-969-3300 
TX Fl Worth, Allied EIec. ................. 817-595-3500 
TX Austin, Altair Co. ...................... 512-637-4970 
TX Houston, Altair Co.. .. .. .. .. .. .. .. .. ... 713-462-3029 

TX Rlchardson,AltairCO .................. 214-231-5166 IL-----------------..... 
(213) 452·1229 (415) 835·1500 

1301 Olympic Blvd., • 1026 6th Avenue, 
Sanla Monica, CA 90404 Oakland, CA 94606 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 649 



CRANE 

CRANE ELECTRONICS, INC. 4700 Smith Ad., Cincinnati, 
OH 45212, Tel; 800-67IH644, FAX: 513-631-5700; FSC 
No.: 0AKZ5; Empl: 25 

. CREARE INC. Etna Ad., P.D. Box 71, Hanover, NH 03755, 
Tel: 603-643-3800, FAX: 603-843-4657; FSC No.: 8A287; 
EIl1ll: 100 

CREATIVE AUTOMATION CO. 11641 Pendleton St, 
Sun Valley, CA 91352, Tel: 811H67-6220, FAX: 818-767-
0123; Empl: 25; SIs. Mgt: John Lee, Jr. 

CREATIVE MICRO SYSTEMS. 3822 Cerritos Ave.. Los 
AlamItos, CA 90720, Tel: 213-493-2484, FAX: 213-493-
3553; ErnpL: 15; SIs. Mgt: Margaret E Prossen 

CRESTRONICS DIV. APPLIED ElECTRO 
TECHNLG. See·STI:crest"ronics Div. 

CRISSMAN MANUFACTURING CO. 11004 Bakley St, 
Huntley, L 60142, Tel: 708-668-3895, FAX: 708-699-5166 

CRrrERION INSTRS" L TO., 30 Progress Ave., 
Scarborough. Ont, CAN M1P4W8, Tel: 416-299-6666, 
FAX: 416-299-6396; EmpL: 16 ..... 001238-1239,1684 

LoCal SaJss Offices & Reps 
II. Chicago. Rock Sis. Inc. ............... 706-351-9903 
MI Troy, Satullo Assocs. Inc........ . . . . .. 313-565-4811 
NC Selma, ShaUIronix Corp. ..•.•••••••••. 919-965-6346 
OH Cleveland, AbItec, Inc. ................ 216-531-9122 
PA AbItec, Inc............................. 216-531-9122 
TXLewlsville, EP.R. .......•..•........... 214-436-4n2 
Can Calgary, AI. LandeI Controls .......... 403-250-3553 
Can Montreal, Que., Projean lnat .......... 514-273-8331 
Can Richmond, s.c. John McMillan ..•..•. 604-273-1747 
Can ~ Landel Controls.. ... .. 403-250-3553 

FAX: 515-573-1342 
CRL COMPONENTS, INC., Roxboro Group. 

HIghway 20 west, Fort Dodge, IA 50501, Tel: 515-573-
1300; FSC No.: 71590; EmpI.: 500; DI8t. Mgt: Jim Wood 
................................• A.2031; &01868-1672 

FROM STOCK 

CRVCOM 
SOLID STATE 

POWER RELAYS 
110 MODULES 

Manufacturers and ·Sales Offices Directory 
Local SaJss Offices & Reps 

AI. Huntsville, SoIItheasI Tech. GIp. •..••. 205-534-2376 
I\Z. Tucson. CIemick & Assocs. .••..••.•• : 602-748-4003 
CA Santa Fe Sprirlgs. Beft Inds. • . • . . ••. •• . 213-826-3975 
CA Gardena. CAL Switch ..•.. . . . • . . . . . •• . 213-770-2330 
CA Pleasanton. Moulthrop SIs. Inc. •••••.• 415-463-0450 
CA Sun Valley, Richey Western EIctms. .. 714-895-0060 
CA Valencia, C & N Assocs., Inc. .:....... 805-254-5644 
CO Englewood, Quorum 3 ....... . . . . . . . • . 303-798-8100 
CT Branford. Coakley, Boyd & Abbett ...•. 203-461-2218 
FL Fl Lauderdale, Panarntech .........•. 305-567-3769 
FL Oviedo. Panamlech . . . . . . . . . . . . . .. . . .. 407-679-5506 
GA Lawrenceville, Southeast Tech. GIp. •. 404-979-2055 
L Chicago. Newark EIctms. ............. 312-784-5100 
L CI\icag!l, Waidoni EIcIms. .....•....... 312-565-1212 
L Roiling Meadows, Sumer, Inc. . . . . . . . . . 708-991-8500 
IN Indianapolis. Leslie M. Devoe Co. ..... 317-842-3245 
IA Cedar Rapids, Lorenz Sis., Inc. ........ 319-3n-4666 
KS Merriam, Lorenz Sis. Inc. ......••...•• 913-384-6556 
KS Wichita, Lorenz Sis. ..... . . . . . . . . . . . . . • 316-72H)500 
MA Framingham. Coakley, Boyd. & Abbett, Inc. 

. . • . . . . . . . • . . • . . . . . . .. . . • . . . . • . . . • • . • • • 508-620-0600 
MA Hingham, Seger EIctrL Supp. .......... 617-749-6700 
MI Grand Haven. Hilltronics, Inc. ........• 616-647-1010 
MI Royal Oak. Hilitronics, Inc. •••..•...•.. 313-435-0920 
MN Minneapolis, EIecIric Camp. Sis. Inc. .. 612-933-2594 
MS MeridIan, Southeast Tech. Grp. ....... 601-485-7055 
MO St louis, Lorenz Sis. Inc. ............. 314-997-4558 
NE Uncoln, Lorenz Sis. Inc. .............. 402-475-4660 
NJ Englewood CIIIIs, Ed Glass Assocs. ... 201-592-0200 
NY E Rochester, Empire Tech. Assocs.,lnc. 

NY Lynbrook, Peerless Radio .•..•......•. 
NY SkaneaIeIes, Errpre Tech. Assoc. ..•. 
NC Charlotte, RG SIs. eo.. Inc. ........... . 
OH Cleveland, Arthur H. Baler Co. ....... . 
OH Dayton. Arthur H. Baier Co. .......... . 
OH Dayton, Stotts Friedman Co. . ........ . 
OH West Chester, Arthur H. Baier ........ . 
OH Worthington, Arthur H. Baier Co. ..... . 
OK Tulsa, OJ Sis. & Assocs. ....•.......•. 
OR Beaverton, eclipse Mktg. GIp. .•.....•. 
PA Narberth, Bresson Assocs. ........... . 
PA Philadelphia, PB/Genesis ........... . 
PA PIttsburgh, ArthLK H.Baier •........... 

. TX AustIn, D.J. Sis & Assocs. •.•.... : •.... 
TX Dallas, OJ Sis. & Assocs. ............ . 
TX Dallas, HaI~M8Ik Elctrns. ......•...... 
lIT Salt Lake City, Quorum 3 ............• 
WA Redrnorid. Eclipse Mktg. GIp. ........• 
WA Spokane, EclIpse Mktg. Grp. ......... . 
WI Brookfield, Sumer, Inc. ............... . 
Can PIckering, Ont, McHugh EIctms. ..... . 
Can Vancouver, ac. Arwin Tech. Sis. .... . 

716-361-8500 
516-563-2121 
315-695-5703 
704-531-0096 
216-461-6161 
513-276-4128 
513-298-5555 
513-n9-2395 
614-764-1144 
916-663-8155 
503-642-1661 
215-664-6460 
215-673-0400 
412-367-n99 
512-256-3002 
214-783-6676 
214-343-5000 
601-943-9227 
208-665-6991 
509-922-3972 
414-764-6641 
416-631-4n3 
604-990-4557 

CR MAGNETICS, INC. (FORMERLY CURRENT 
RING CO., INC.1304 AxmInster Dr. Fenton, MO 63026, 
Tel: 314-343-9518, FAX: 314-343-5119; Empl: 5 
............................................... ;. A·2194 

Local SaIe8 Offices & Reps 
MO Fenton, CA Magnetics, Inc. ........... 314-343-9518 

Local Dislribulols 
MO St louis, ISL Corp. ....• 314-423-3141,800-325-8653 

CROMPTON METERMASTER INC. 2507 W. Erie Dr. 
Tempe. I\Z. 85282, Tel: 602-431-0015, FAX: 602-431-
1636; SIs. Mgr: Steve Alexander 

CROMPTON MODUTEC, 920 Candia Ad., M8nchester, 
NH 03103, Tel: 603-66!Hi121, BOo-METERS-l, FAX: 603-
622-2690,603-641-2620; FSC No.: 53498; EIl1ll: 450 

CROSS ElECTRONIcs. 100 Commonwealth Dr. 
Warrendale, PA 15066, Tel: 412-n6-1561, FAX: 412-n6-
1596; EmpL: 35; SIs. Mgr: L R Craig 

CROSSPOINT, DiY. Of Info-ute COrp.. 422 Cliff St, 
Fairvlew, NJ 07022, Tel: 201-941-4455, FAX: 201-941-
4919; EmpL: 13; SIs. Mgr: Joseph M. Cartelli ... a·1873 

Crouzet -
FAX: 214-250-3865 

CROUZET CORPORAnON. 2445 Midway Road, 
Carrollton, TX 75006-2503, TeI:214-250-1647,1-600-527-

CO Denver, Ralph R. Pence & Assocs. •. • • 303-nB-0464 
FL Lakeland, Munday SIs. Co. .•...•...•.. 813-856-5606 
GA Atlanta, Levine Lectronics ...•..••.•.•. 404-446-932EI 
IN IncIanipoIIs, Emeco SIs. & Engrg. Co. 

••..... .•...............•....•..••...•. 317-251-7074 
IA BeItendorI, Custom Controls Ltd. .•••. 319-355-4767 
MA Beverly, EIec1Jo-Kinetics •••••• ••. . •• . • 508-921-1560 
MA Wellesley, Electro KInetics •...•••.•••• 617-235-9415 
MN AlbertvIlle, J &8 Assocs. •••••••••.••• 812-497-4660 
MS Jackson, Doby Assocs. ••••.••..•..••. 601-981-1138 
MO St louis, Control Tech. Sis. I~ Inc. •••• 314-469-6004 
NY Fairport, Tee SIs. ...••..•.•..•...•.••• 716-3n-2250 
NY Plainview, Motion Control Sis. • . . . . .. • . 516-756-5656 
OH CincInnati, Bob Gilbert & Assocs. •.••• 513-574-1932 
PA Horsham, Jacobean & Assocs. . ..... .. 215-674-2937 
TX Dallas, Blackburn & Assoc. ••••••••••• 214-750-6464 
.lIT Salt Lake City, Advanced Control ~ 

......•.•....•••.••........... ....•.... 601-485-0305 
WA Redmond, 8.E.A. Inc. ......•...•.•..•. 206-883-4999 
WA Vancouver, See Inc. .••.••••••••.••••• 208-573-5161 
Can Downsview, Ont, TI&r1kay Inc. .•.•.••• 416-665-9546 
Can Longueui~ Que., Decofer ...•. ....•.. •. 514-661-1)285 

Local DI8trIbutors 
CA Los Angeles, Master DisIr. ..•..... ..•. 213-452-1229 
CA San Carlo&, Westem Camp. SIs. N. . . .. 415-594-1222 
CO Colorado Springs, Summil FesIerl8IS & EIec. Hdwe. 

..................... :...... ... .. . ... .. 303-593-noo 
FL Davie, M.P. Assocs. .•..•••.•••.••••.•• 305-37G-1317 
FL Lakeland, A. A. EIec. .................. 813-665-6941 
GA Smyma. WaHles EIec. . . . . . . . . . . . . . .• . . 404-433-63n 
IL Chicago. Excel EIec. ........•...•....• 312-421-7220 
IL. Chicago, MC Master-Carr .•.•.••..••.• 312-834-9600 
IL WhMling, Hawk EIctms. ..•.......•... 312-458-4030 
IN Fl Wayne, Bellinds. .................. 219-423-3422 
IN indianapolis, Beliinds. .........••...•• 317-634-8202 
IN Indianapolis, Control Des. Supp. •..•.. 317-786-4559 
IN Indianapolis. Vonnegut IndL Prods. 

...........•.....•............... 317-899-8800/66n 
IA Bettendort, Custom Controls Ltd. ..... 319-335-4787 
MA Norwell, E~icaI DisIr. .... 617-626-9714 
MI Comstock Park, Mar EIec. .........•.. 616-764-1121 
MI Grand RapIds. 8-F Electronics ..... .... 616-459-0216 
MI Royal Oak. George lnalr. Co. ..•.•..... 313-28()-1111 
MI Saginaw, Fischer-Flack............... 517-752-4181 
MN St Pau~ PowermaIion .•••••.•••••.... 612-645-0761 
NE Omaha, Lakeland Engrg. ...•. .. ..•.••• 402-734-2600 
NJ Edison. Howman Applied Control Prods. . 

.. .. ....•.. ... ....•.. ...•.•.•. ....•. .•. 201-797-3313 
NJ Fair Lawn, Relay Specialties ..•..•..•. 201-797-3313 
NC Asheville, EIecIric Supply Co. ......... 704-255-8899 
NC Gastonia, J.M. T. EIctrn Supp. ......... 704-667-4401 
NC WinslDn-Salem, KirIcman EIctms....... 919-722-9131 
OH Cincinatti, Hughes-Peters. ....•....... 513-351'-2000 
OH Cleveland, Reserve Motion Control Sys. 

. ...•. ......... ........ ..... . .... ..•... 216-926-0290 
OH Columbus, Hughes-Peters. .•.. ,...... 614-294-5351 
OH Dayton. Dueliman EIctms. ............ 513-461-5010 
OK Tulsa, Radio Inc. ...•.......•...•...... 918-567-9123 
PA Allentown, P. A. Peters. ............... 215-434-5237 
SC Greenville, Holder EIec. Supp. .....•... 603-271-7111 
TX Ft Worth, Swieco. ...•...•.•...•.••..• 817-335-6521 
WA Kent, Motors & Controls Corp. •...•..• 208-672-8010 
WA Seattle, EIcher-Richards Co. ......•... 206-523-7688 
WI Waukesha, Powermation .•.•........• 414-542-2666 
Can St Hubert, Que., Decofer . • . . . . . . . . . ... 514-678-2252 
Can Willowdale, Ont, PS ~ .......... 416-498-0214 

CROVEN CRYSTALS, 500 Beech St, Whitby, ON. Canada 
L1N sss. Tel: 416-666-3324, FAX: 416-668-5003; FSC 
No.: 00609; Empl: 250; SIs. Mgt: R. McCormick 

CROZIER METROLOGY LAB.529N. Wolf Ad., Wlleeling. 
IL 60090, Tel: 708-520-9085. FAX: 708-520-9150; EJ\1)L: 5; 
SIs. Mgt: Richard D. Crozier 

C:i=lVi::JOM 
COMPANY 

FAX: 213-865-3318 
CRYDOM COMPANY, p.o. Box 3899, Lakewood, CA 

90711-3699, Tel: 213-865-3538, TWX: 910-250-5756; 
Empl: 365; SIs. Mgt: James L Jenaan; DIst. Mgr: James 
L Jenaan .•.............. A.2088-2OI2; &014&0-1456 

CRYOMAGNETICS, INC. 739 Emory Valley Ad., Oak 
Ridge, TN 37630, Tel: 615-482-9551, TELEX; 663 945, 
FAX: 615-483-1253; SIs. Mgr: D. Michael Colley 

5311; Empl: 30 ....... B·1252·1253,1.u.1448,1675 CRYSTAL ENGINEERING CORP. 1119 Los OlIvos, Los 

Local Sales Offices & Reps Osos, CA 93402, Tel: 805-528-2155, 800-444-1850, FAX: 
I\Z. Scottsdale, FLEXTEC ..........•....•• 602-585-3353 805-628-3113; Empl: 10; SIs. Mgt: W~ HamarI; DIst. 
CA San Ramon, C. F. M. Sis. .............. 415-735-3601 Mgt: W~ Hamari 

650 North American offices only. For worldwide reps &distributors, see VoL W. EEM 1991 



Manufacturers and Sales Offices Directory 
CRYSTAlOlD ELECTRONICS, 5282 Hudson Dr. VA Mechanicsville, R.B. Marsland Assoc., Inc. 

Hudson, OH 44236. Tel: 216-655-2429, FAX: 216-655- ....................................... 804-746-5770 
2176; Empl: 100 

CSB/TAIWAN KOBE BATTERY CO., LTD. 3201 
Alta Mere, R. Worth, TX 76116, Tel: 817-732-2256, FAX: 
817-732-2019; SI.9. Mgr" Gregg Hubbard ...... 1)01437 

LccaI Sa/88 OffIces & Reps 
/U.. HuntsvIlle, EJec1JO Mech .•......•..... 
CA AroadJa, Van Got! & Aaaocs. ......... . 
CA Loa Alios, Fraurnan Aaaocs. ......... . 
FL DeerfteJd Bel\. Sis. Engrg. Concepts ., 
GA Noroross, EJec1JO Mech .............. . 
L PalalJne. Technlg. SIs., Inc. •••••..••.•• 
IN Granger, WolII Sis., Inc. .............. . 
MA Seekonk, Rudolph Mktg. Aaaocs. ..... , 
MI Grand Rapids, StIles & Aaaocs. ...... . 
NY FrankHn S4. Cooper-sJrnon & Co., Inc. 

205-8II(H)S92 

818-445-9728 
415-941-1)660 
305-426-4601 
404-447-6478 
708-991-6600 
219-272-4388 
508-399-6270 
616-531-7759 

• . • • • • . • • • • . • . . • • . • • . • • . • . . . • . . . . . • . . • . 516-489-0404 
NO ReIeigh, EJecIro Mach ................ 919-790-9300 
OH Lima, T.C. Co. .. .. .. .. .. .. .. .. .. .. .. ... 419-226-6952 
PA KIng of PrussIa, Freedman-Malla Aaaocs. 

.. ..•••. ..••. ..•.•. .••.•......•.• •.••.. 215-337-9211 
TX Canas. Exel Tachnlgs., Inc. ...•..•..•.. 214-239-3935 
WA Redmond, Haller PNW, Inc. .•........ 206-Il62-099O 
WI MIlwaukee, Tachnlg. SIs., Inc. ......... 414-964-5015 

LccaIlJi8tTibuIJ3Is 
CA San Diego, Tauber EJctms. .......... . 
FL Tampa, Micro Precision .............. . 
GA Doraville, Lighting Plastic SuppJieIs ..• 
GA Smyrna, ERC Parts, Inc. ............ .. 
TX Dallas, Sabayrae Power ............ .. 

619-274-7242 
813-854-2061 
404-446-9373 
404-352-1628 
214-637-5052 

CSD INDUSTRIES, INC. dba C Enterprises, 310-110 
Via Vera Cruz, San Marcos, CA 92069, Tel: 619-744-8182, 
800-334-3815, 600-423-3345, TB..EX: 8502969639MCI, 
FAX: 619-744-1659; EmpI.: 37; SI.9. Mgr: Steve Rosoff, VP 
SIs.; DIBl. Mgt: Steve Yamasaki 

COS ELECTRONIC SAlES, INC. 259 E Walnut St, 
Frankfort, IN 46041, Tel: 317-659-1874, FAX: 317-659-
4185; Empl: 4 

CII Capacitors 

FAX: 619-743-5094 
CSI CAPACITORS, CSI Technologle8, 810 

Rancheros Dr. San Marcos, CA 92069, Tet. 619-747-4000, 
TELEX: 697832; FSC No.: 10026; Empl: 50 .... A·1055 

Local Sal811 OffIces & Reps 
AZ Paradise Valley, AeIrocom MkIg. ..... . 
CA San Jose, Comtech MkIg. ............ . 
FL Ortando, SAM Rep., Inc. .............. . 
IL Chicago, Esco Aaaocs. .............. . 
KY Louisville, K. W. EIcIm. Sis. .......... .. 
MD Middletown, ST IWoolard ............ . 
MA Centon, New England EIcIm. SIs. ..•.. 
NM Albuquerque, Cleveland Entprs. " ..•.. 
NY Cazenovia, S. T. Woolard ............ . 
OH Dayton, K. W. EIcIm. Sis. ............ .. 
OR TIgat'd, Components west .......... .. 
PA AIHson PI<., KW EIcIm. SIs. .......... .. 
SC Pickens, S. T. W09lard ................ . 
VA Lynchburg, ST/Woolard ............ .. 
WA Redmond, Components west ....••... 
Can Richmond, Be, Macom Agencies ..... 

602-991-6646 
408-249-3330 
407-669-9565 
312-286-5310 
614-888-0483 
301-371-4500 
617-626-4835 
505-265-7893 
315-655-8145 
513-690-2150 
503-664-1671 
412-487-4300 
803-879-3830 
804-526-5421 
206-885-5880 
804-271-2661 

CSTS,4015 ELeevertcin Ct.,Aneheim, CA 92807-1610, Tel: 
714-632-1300, FAX: 714-632-1937; E~ 14 

CTS® 
FAX: 219-294-5718 

CTS CORPOAAnON, 905 west Blvd. North, Elkhart, IN 
46514, TeI:219-293-7511; Err1Il: 5500; DiIlt.Mgr: George 
Greener ...... A.1328-1351, 1884-1885; B.1676-1677; 

1)01030 

LccaI SaIe8 OffIces & Reps 
/U.. Huntsville, A.O. WhHesell & Associates 

................. '" 205-883-511o,FAX:205-882-9626 
AZ Phoenix, Compass Mktg. & Sis., Inc. .... 602-996-0635, 

FAX:602-996-0588 
AZ Tucson, Compass MkIg. & SIs., Inc. .... 602-283-1220, 

FAX:602-283-5115 
CA Aubum, Ewing-Foley, Inc. ••.•..•......• 916-885-6591, 

FAX:916-885-6594 
CA CaJabaSas, Cen1aur Cap. .............. 816-704-1655, 

FAX:811H04-7479 
CA Irvine, Centaur Cap. ................... 714-261-2123, 

FAX:714-261-2905 
CA Los AJtos, Ewing-FoIey, Inc. ....•..•.... 415-941-4525, 

FAX:415-941-5109 
CA San Diego, Cen1aur Cap. .............. 619-276-4950, 

FAX:619-278-0649 
CO Denver, ELCOM, Inc. •.•.......•..•..... 303-337-2300, 

FAX:303-745-0462 
CT BrookIIaIcJ, CTS Corp. .................. 203-740-9755, 

FAX:203-74G-9747 
CT Yalesville, CompRep Aaaocs. Inc. ...... 203-269-1145, 

FAX:203-269-2819 
FL Boca Raton, A.O. Whitesell & Aaaocs. 

. . . • • . . • . . • . . • . . •• •. 407-393-6193,FAX:407-393-6072 
FL Longwood, A.O. Whitesell & Aaaocs. 

.•..•.••..••••...... 407-682-6662,FAX:407-662-7038 
FL Palm Herbor, A.O. Whitesell & Assocs. 

.................... 813-787-0898,FAX:813-787-0987 
GA Norcross, A.O. Whitesell & Associates 

•.....•.....•.....•. 404-449-919O,FAX:404-449-9197 
L Northbrook, Dolin Sis. Co., Inc. ....•.•.. 708-496-6770, 

FAX:706-496-4885 
IN Huntington, EIcIm. Reps., Inc. .......... 219-356-3513, 

FAX:219-356-0337 
IN IndIanapoIls, EIcIm. Reps., Inc. ......... 317-894-1414, 

FAX:317-894-1216 
IN Kokomo, A.D. Whitesell & Assocs. .... 317-457-9127 
IA Cedar RapIds, SeIIec SIs. Corp. ........ 319-364-7660, 

FAX:319-364-7906 
KS Olathe, Advanced Tach. Sis., Inc. .•.•••. 913-782-8702, 

FAX:913-782-8641 
MD Lutherville, DGA, Inc. .................. 301-583-1360, 

FAX:301-825-5579 
MA Westwood, CompRep Assocs., Inc. 

.................... 617-329-3454:FAX:617-329-6395 
MI Fwmington Hills, J. L Montgomery Assocs., Inc. 

•...•..•...•....•... 313-489-0099FAX:313-489-0189 
MN Minneepolis, Robert W. Marshall Co., Inc. 

...••..•••...•...... 612-929-0457,FAX:612-929-8307 
MN Minneapolis, S & R Camp. SIs., Inc. .... 612-559-3090, 

FAX:612-559-3153 
MO Bridgeton, Advanced Tech. Sis., Inc. .••. 314-291-5033, 

FAX:314-291-7958 
NM Albuquerque, Compass Mktg. & SIs., Inc. 

• . . . . • . . . . . . . . . • . . .. 505-344-9990,FAX:505-345-4648 
NY E Syracuse, ~rn, Inc. •.•......•..••. 315-437-6343, 

FAX:315-437-1208 
NY RockvIlle Centre, s-J Assocs., Inc ...•.• 516-536-4242, 

FAX:516-536-9638 
NO Raleigh, Zucker Assocs., Inc. ........... 919-762-8433, 

C-TEK INC. 4 Railroad Ave., WaI<!lfIeIcJ,MAOl880, Tel: 617- OH 
246-1720, FAX: 617-246-2905; ~ 15; SI.9. Mgr: John 

FAX:919-762-8476 
Columbus, Baehr, Greenleaf & Assocs., Inc. 
.................... 614-947-D22O,FAX:614-947-0233 

OH Dayton, Baehr, Greenleaf & Assocs., Inc. 
Vanaman; DIBl. Mgt" John Vanaman 

CTI ELECTRONIcs. 200 Benton StreeI, SIratford, CT 
06497, Tel: 203-386-9779, TWX: 71Cl-465-6349, FAX: 203-
376-4988; EmpL: 19 ........ .. .. .. .. .. .. .... .... 1)01085 

LccaI SaIe8 Offices & Reps 
CA San Jose, Motion Sys., Inc. .......... .. 
CA SJgnaI Hill, Lac Miller Co. ............ . 
CT Stratford, en EIcIms. ................ . 
FL New Port Richey, Spinney Aaaocs. ... . 
GA Marietta, Minerva Automation, Inc. •... 
MN Bumsville, TECHREP ................ . 
NH Manchester, Northeast ~ .....•. 
NY New Hartford, PDQ Assocs. .......... . 
NY Northport, A.P. Luce & Co., Inc. ...... .. 
OH Columbus, McFadden Sis. .......... .. 

408-246-0641 
213-498-6063 
203-386-9779 
813-848-0333 
404-565-4528 
612-691-4641 
603-267-7702 
315-793-3666 
5t6-754-5064 
614-761-3177 

.•.••.••••...•....•• 513-439-0724,FAX:513-439-0387 
OH Westlake, Baehr, Greenleaf & Assocs., Inc. 

••.•.••...•..•..•••• 216-882-177O,FAX:216-892-1771 
OR Tigard, Vantage Cap. ................. 503-620-3280, 

FAX:503-664-0676 
PA Trevose, P.sA Inc. .................... 215-245-0513, 

FAX:215-245-4817 
PA Warrendale, Baehr, Greenleaf & Aaaocs. 

.••••....•...•.•...• 412-934-3088,FAX:412-934-3990 
TN Knoxville, A.O. Whitesell & ~ 

•••.•...••.•••.•••.•. 615-694-9476,FAX:615-691-9693 
TX AuStin, Southam States MkIg., Inc. .•••. 512-835-5822, 

FAX:512-835-1404 
TX Houston, Southam States MkIg., Inc. 

. .••••.••.••..•.•.•. 713-789-2426:FAX:713-769-3202 

CTSCO 
TX Richardaon, Southam Sta\as.MkIg., Inc. 

.................... 214-236-75OO,FAX:214-231-7662 
UT Murray, ELCOM, Inc. ................... 601-262-2400, 

FAX:601-262-2583 
WA Bellevue, Vantage Cap. ............... 206-455-3460, 

FAX:206-455-9419 
WI GJendaIa, Dolin SIs. Co., Inc. ........... 414-482-1111, 

FAX:414-351 ... 142 
PR Caguas, CompRep Assocs., Inc. ...... 609-746-6550 
Can Calgary, Alb. Longman Sis., Inc. ..•..... 403-226-8719, 

FAX:403-295-8329 
Can KIrkland, Que., Longman Sis., Inc. ...... 514-694-3911, 

FAX:514-895-4414 
can Mississauga. Ont, Longman Sis., Inc. 

.................... 416-67G-810Cl,FAX:416-670-1384 
Can Nepean, Ont, Longman Sis., Inc. .....•. 613-564-0100, 

FAX:613-596-9019 

CTS CORPORATION, Microelectronics business 
unit., 9210 Scienoe Center Dr. New Hope, MN 55428, Tel: 
612-533-3533, FAX: 612-533-3037; FSC No.: 18512; 
Empl: 300; SI.9. Mgr: Steve 0\10 . 

Refer to CTS Corp., Elkhart, IN, for saIe8 offices & 
r~ listings. 

CTS CORP.,ELECTROCOMPONENTS BUSINESS 
UNIT (FORMERLY ELKHART DlV.t 1142 W. 
Beardsley Ave., Elkhart, IN 46514, Tel: 219-295-3575, FAX: 
219-295-3580 .................. B.1676-1877; 1)01030 

Reier to CTS Corp., Elkhart, IN for saIe8 offices and 
represenIative listings. 

CTS CORP., FAEQUENCyiCONTROLS 
BUSINESS UNIT, (Formerly Knights Dlv,t 400 
Reimem Ave., Sandwich, L 60548, Tel: 815-766-8411, 
TWX: 910-642-0860, FAX: 815-786-9743; Empl: 450; SI.9. 
Mgr: RIch Henry Sis. Mgr ................. A·1328-1351 

Refer to CTS Corp., Elkhart, IN, for saIe8 offices & 
representative listings. 

CTS CORPORAnON, Microelectronics business 
unit, 1201 Cumbelland Ave., W. Lafayette, IN 47906, Tel: 
317-463-2565, TWX: 810-342-1882, FAX: 317 ... 97-5399; 
EmpI.: 505; SI.9. Mgr: DIck Kramer 

Refer to CTS Corp., Elkhart, IN, for saIe8 offices and 
representative listings. 

C::~V:::JOM -COMPA."JY 

The 8 Largest 
Relay •• 

Distributor 
in the World. 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m_ are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

~[§3~tI 
BRILL 
ELECTRONICS 
(415) 834·5888 
610 E. 101h St .. Oakland. CA 94606 

(f~~J 
(213) 452·8002 
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CTSCO 

[URTIS 
Over 8 

1,000,000 ' .• Terminal 
Blocks 

in Stock. 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

[§.!tI 
BRILL 
ELECTRONICS 
(415) 834·5888 
610 E 101h 51 .. Oakland. CA 94606 

( [URTIS J 
(213) 452-8002 

FROM STOCK 

'~CURTIS 
TERMINAL BLOCKS, 
SOCKETS,FILTERS, 

LIQUID LEVEL CONTROLS 

Manufacturers and Sales Offices Directory 
.CTS CORP., RESISTOR NETWORK BUSINESS 

UNIT, (Formerty CTS Corp., Same Div.~ 406 Parr 
Ad., Bame, IN 46711, Tel: 219-589-3111, FAX: 219-589-. 
3243; EmpL: 600; SIs. MgT: JA Long; Dist. MgT: Cliff 
Stults ... , •••••••••.•••.••••.••.•••.•••.. , .40 1884-1.5 

Refer to CTS Corp.,' Elkhart, IN, for saleS oIftces & 
RepresentativeHstings. 

CTS CORPORATION, Too~ Die & Machine, 3000 
Engle Ad., Fori Wayne, IN 46809, Tel: 219-747-Q5.31 

Refer to CTS Corp., Elkhart, IN, for sales officee end 
representative listings. 

CTS OF CANADA; LTD, 80 ThomasSt, StreetsvIUe, 
Ontario, can. L5M 1Y9, Tel: 41~1141, FAX: 416-858-
9058; EmpL: 250 

CUSTOM BOBBIN WINDINGS, A & K Co!poraIIon. 
P.o. Box 2369, lanesville, OH 43702-2389, Tel: 81-H62-
8973, FAX: 81-H62-4158; EmpL: 16 

CUSTOM CABlE CORP, 242 Buller St, Weelbury, ...-v 
11590, Tel: 516-334-3800, TB..EX: 289301, FAX: 516-334-
3989; EmpL: 20; SIs. MgT: J. Michelman; Dist. MgT: 0. 
PoIIaI:k 

CUSTOM COILS INC., Box 338, Alcester, SO 57001, Tel: 
805-934-2480, FAX: 605-934-2440; FSC No.: 34806; 
EmpL: 75; SIs. Mgr: Randy Larson .•..••..•.... A02197 

~ Sales Offices & Reps 
cA Santa Clara, Rodgers Asaoce. ....•..• 408-9114-8110 
CO Englewood, Krabill Comp. Sis.. .•..••.• 303-77Hl955 
CO. Grand Junction, KrebiH Comp. Sis. •.•• 303-243-8220 
MN Edine, M Fl. . . • . . • • . • . . •• . . • • . . • .•• • • 612-832-9017 

Refer to CTS Corp., Elkhart, IN, for sales officee and 
representative listings. CUSTOM CONNECTOR, 1738 E 30th St, Cleveland, oH 

44114, Tel: 216-241-1679, FAX: 216-241-1734; EmpL: 24; 
SIs. Mgr: Larry Weider CTSI INTERNATIONAL INC, 75 Mall Drive, Commack, 

NY 11725-5703, Tel: 516-864-5260; FAX: 516-864-5878; 
Ernpl.: 50; SIs. MgT: Paul Onish 

CUBIT, Dill. of Proteus Industries. Inc., 340 PiOneer Way, 
Mountain Voew, CA 94041, Tel: 415-982-8237, FAX: 415-
965-9355; ErnpL: 30; SIs. Mgr: Jon Heiner 

CUESTA SYSTEMS CORPORATION, 3440 Roberto 

CUSTOM CONTROL SENSORS, INC, 21111 Plummer 
Street, ChaIswoI1h, CA 91313-2518, Tal: 816-341-4610, 
FAX: 816-7~; EmpL: 350; SIs. Mgr: Charles Ritner 

CUSTOM aECTRONIcs, Browne St, Oneonta. NY 
13820, Tel: 807-432-3880, FAX: 607-432-3913; FSC No.: 
23280; ErnpL: 130; SIs. MgT: D. Hathaway 

Ct, San luis Obispo, CA 93401, Tel: 805-541-4180, BOG- CUSTOM LINEAR INC. 617-E. Arques Ave., Sunnyvale, 
332-3440, TaEX: 4949381 CUESTA; SIs. Mgr: Dee Libin CA 94066-3832, Tel: 406-749-9933, FAX: 406-738-4720; 

CUI STACK INC., 9840 S.W. Sunshine Ct, Beaverton, OR 
97005, Tel: 503-843-4699, FAX: 503-843-6129; EmpI.: 11; 
SIs. Mgr: Jim Seiler; Dist. MgT: T. Dougan K Porter 
.. . . . •.•.. .•.. .. .. . . . .•. . .•.•.. .. A02195; [)O1031, 1695 

Local Distributors 
CA CIII)OQ8. Park, RAG Elclrns. •.•.•.....• 818-998-6500 
CA Milpitas, R&D Elclrn. Parts ••.••.....• 406-262-7144 
MN Thief River Falls, Digi-Ker Corp. • . . . . .• 216-681-6674 
NJ Newfoundland, Hosica Labs. •..•. . . ..• 201-897-6111 
NY Great Neck, The lnalr. Marl ••...•..... 516-487-7430 
OR Beaverton, Norvac EIcIrns. .. • . . . • . . . .. 503-644-1052 

CUNO, INC, Process Filtration Products, 400 Research 
Pkwy, Meriden,CT 06450, Tel: 203-237-5541, TB..EX: 
221083; ErnpI.: 700; SIs. Mgr: Marlin Mshard 

EmpL: 15; SIs. MgT: Earl Wentworth 

CUSTOM LOGIC, P.e: Box 3940, Crestline, CA 92325, Tel: 
714-338-4059, FAX: 714-338-4450 

CUSTOM MICRO SYSTEMS, INC, P. O. Box 9472, 
Livonia, MI46151, Tel: 313-559-5397 

CUSTOIf POWER SYSTEIfS,INC. 

FAX: 516-467-5066 
CURRENT TECHNOLOGY, INC, 101 W. Bucklngharri CUSTOM POWER SYSTEMS, 33 Comac Loop, 

Ad., RIchardson, TX 75081-4802, Tel: 214-236-5300, FAX: Ronkonkoma, NY 11779-9998, Tel: 516-467-5328; EmpL: 
=0911; SIs. MgT: Barry EpsIein; Dist.Mgr:Steve 15 ..•.•.••••.•••...•.•...••.•.••.•....•••••.••... [)O1697 

CURTIS INDUSTRIES, P.O. Box 19910, Milwaukee, WI 
53219-0910, Tal: 414-649-4200, 'TWX: 910-262-3035, 
FAX: 414-649-4279; FSC No.: 73831; EmpL: 110; SIs. 
Mgr: WM Tennie; Dist. Mgr: AI Hungsberg 

[URTIS 
FAX: 914-666-2188 

CURTIS INSTRUMENTS, INC.; 200 Kisco Ave., Ml 
Kisco, NY 10549, Tel: 914-666-2971, TWX: 710-571-2183; 
FSC No.: 18530; EmpI.:115; Sis. Mgr: Jim Story 
........•...........•.....•.....•..•.....•....••. [)O1132 

Local Sales Offices & Reps 
fl<Z. AsIrocom Mktg. .. ' ..•..•...........•... 
CA Burlingame, NorCaI RepCo .•.... : •... 
CA Seal Beach, Texel Engrg. ............ . 
CO Littleton, J.F. Hurlbut Co ..•..•......... 
FL Longwood, NSL Assocs. ............. . 
GA L& D,Inc. ...•.....•.....•..........•. 
IL La Grange Park, Bierhaus Sis. ..•..... 
MD Advanced Tech. Sis. .....•..•......•.. 
MA Brookline, Harman Asaoce. ..•.••..•.. 
MN Mlnnelonke, 8.J. Collins & Assoc. ..... 
MO Acom EIcIms. •..•.•..•...•.......•... 
NY SmHh Tech. Sis. .•.•..••.•..•.•.•..... 
NY Manhasset, WinCor ElcIm. SIs. Corp. 

OH Chagrin Falls, T.E Murphy Co ........ . 
PA W. Reeves Assocs. .....•............. 
TX LakIron ................................ . 
WA Seattle, Evergreen Mktg. ........••..•• 

Local DIst1tbutors 

802-991-6848 
408-988-1843 
213-596-9411 
303-279-7796 
407-629-5226 
404-395-7079 
312-751-11068 
301-323-3140 
617-232-6687 
612-933-7661 
31~1-1751 

716-223-5858 

516-82;>-9474 
513-692-6713 
215-356-7500 
214-416-4585 
206-465-8083 

MO Stlouis, Aoom Elclms.lnc. .........•. '314-644-2510 
PA Newton Sq., W. Reeves Asaoce. ....•. 215-356-7500 
TX Carrollton, Laktron ....... ,............ 817-464-7784 

Local Sales OffIce8 & Reps 
fl<Z. TuCSOI\ Siegel & Asaoce. .•. • . . . . . . • . . 802-323-9655 
CA Agoura Hills, Powerdyne . . . . . . . . . . . . . . 816-99Hl832 
CA San Josa, NES .•.••.•.•••.•••..•••.•. 406-293-2800 
MD Hunt Valley, Eagle Sis. Corp. •.•.•..•.. 301-666-3930 
MA Whitinsville, Power Factor & Assoc. ... 506-234-6415 
FL Ovilido, Lighthouse Mktg. ..•.•.••••••. 407-386-0073 
NJ Clementon, Systech Assocs. .. . . . . . . .. 809-764-8300 
TX Dallas, Eatman Engrg. ••......•....•.• 214-771-1903 

CUSTOM SCI. INSTRS., 13 Wing Dr, Cedar Knolls, NJ 
071127, Tel: 201-538-8500, FAX: 201-984-6793; Empl.: 47; 
Sis. MgT: Henry Piekarski 

CUT CRAFT, INC" 1501 Northpark DrIve, Ft Worth, TX 
76102, Tel: 817-332-8151, FAX: 817-332-3304; EmpL: 90; 
SIs. Mgr: Fred A. Antonini .............. C.I675,1_ 

CUTLER-HAMMER, INC., SHALLCROSS RESISTOR 
PRODS., See ReL ShallcrosS, Inc. 

CVC PRODUCTS, INC, 525 Lee Ad., P.O. Box 1888, 
Rochester, NY 14603, Tel: 716-456-2550, TB..EX: 265240, 
TWX: 4947142, FAX: 716-458-0424; EmpI.: 180; SIs. Mgr: 
Christopher J. Mann 

CVDS INC, 8900 Trans Canada Hwy, Pte. ClaIre,Que., 
Canada H9R 1 C2,TeI: 514-694-9320, FAX: 514-894-0766; 
EmpI.: 100; SIs. Mgr: K(Georga) Sossoyan-Reg. Montreat 

III 
. FAX: 215-355-1088 

CW INDUSTRIES, 130 James Way, Southhari1pton, PA 
18968, Tel: 215-355-7080; FSC No.: 79727; Empl: 450; 
SIs. Mgr: Michael Klaids ••.• B01010-1011,1676-18711; 

C-l~-I.333 

652 North Anierican offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

AL Madison, Lamons Sis. ................ 205-461 -7871 
AZ Tempe, Westrep ...................... 602-820-9932 
AR Uttte Roc\<, Erickson Sis ............... 501-455-0618 
CA Garden Grove, ELSCO Elctms. ....... 714-892-4621 
CA Napa, Stewart-Fullerton............... 707-251H 160 
CO Englewood, Purdy Co. Assoc. ......... 303-79D-2211 
CT Guilford, Tynik, Inc. ................... 203-453-1613 
FL Tampa, Standard Mktg. ............... 813-933-5833 
GA Norcross, Lamons Sis ................. 404-242-2610 
IL Park Ridge, G. Mel. Cole Co. .......... 312-692-6040 
IN Greenfield, France Entprs. ............ 317-462-6098 
IN Greenwood, Uberty Sis ............... 317-888-8396 
MD Columbia, Delta III Assocs. ............ 301-730-4700 
MD Newton, Greene-Shaw Co ............. 617-969-11900 
MA Taunton, Focus Elctrn. Sis. ......•.... 617-824-3840 
MI Holland, Mackinaw SIs, Inc. ........... 618-399-4665 
MN Minneapolis, Robl Marshall Co. . . . . . .. 612-929-0457 
MO Kansas City, Ruffolo & Assocs. ....... 818-471-5701 
NJ Englewood Cliffs, Ed Glass Assocs. . .. 201 -592-0200 
NY Buffalo, NRM Mktg. Grp. .............. 718-634-4367 
NC Raleigh, Godwin Assocs. ............. 919-878-8000 
OH Akron, Augnat Assocs.. .. .. .. .. .. .. ... 218-273-1211 
OR Tigard, Ettech Inc. .................... 503-684-3458 
PA Hatboro, A Q 5 ....................... 215-674-3562 
TN Greeneville, Lamons Sis. Co. ......... 615-639-11711 
TX Dallas, Erickson SIs. Inc. ............ ,. 214-739-5833 
WA Bellevue, Ettech ...................... 206-643-4330 
Can Rexdale, True North Tech. Ltd. ....... 416-744-2233 

Local Distributors 
AZ Tempe, Cypress Elctrns. .............. 602-966-2256 
CA Canoga Park, Acorl Inds., tnc .......... 818-700-2991 
CA Fountain Valley, Components Ctr. . . . .. 714-979-0433 
CA Los Angeles, Elec. Swftches .......... 213-66D-1310 
CA Santa Ana, BOS Elctrns, Inc.. .. .. .. ... 714-662-1 050 
CA Santa Ana, EI-Com/cabletek ......... 714-432-6630 
CA Santa Clara, Components Ctr. ........ 408-988-3751 
CA Santa Clara, Cypress Elctrns. ......... 408-9BD-8400 
CA Santa Clara, Pyramid Elctrns. ......... 408-727-9810 
CA Sunnyvale, sell Inds. .................• 408-745-0400 
CA Torrance, Kent Elctrns. .........•..... 213-320-2700 
CO Arvada, Denver Wintronics ............ 303-431-7161 
CT South Windsor, Car-Lac Elctrns. ...... 203-282-0631 
DE Wilimington, Wholesale Elctrns, Inc. .. 302-652-3222 
FL Stuart Microwave Camps., Inc. . . . . . . .. 407-286-4455 
IL Crystal Lake, Sui>-Sem Inc. ........... 312-459-4139 
IL Wheeling, Hawk Elctrns., Inc. .. . . . . . . .. 312-459-4030 
IN Indianapolis, Bell Inds. ................ 317-534-8202 
MD Bellsville, Petricko SIs., Inc. ........... 301-937-4960 
MD Gaithersburg, Axis Elctrns., Inc. ....... 301-84D-9B40 
MA Minord, Car-Lac Elctms. .............. 617-478-7797 
MA Newton, Greene-Shaw Co. .. .. . . . . . . .. 617-969-8900 
MA Norwood, Ernlel Elctrns. .............. 617-769-9500 
Mt Sl Clair Shores, Spemco ............. 313-771-2700 
MN New Brighton, Chris Elctrns ........... 612-631-2847 
MN Thief River Falls, Digi-Key Corp. ...... 800-346-5144 
NJ Roselle, Lactron Inds. ................. 201 -245-5858 
NJ Voorhees Township, PAR-TEC Camps. Co. 

.. .. .. .. .. .. . .. .. .. .. .. . . .. .. .. . . .. . . .. 609-795-4884 
NY Amherst, Standard Elctrns. ............ 718-691-3801 
NY Baldwinsville, Scibetta Distrs. ......... 315-622-3993 
NY Bohemia, car-Lac Elctms. ............ 800-645-1192 
NY Fanningdale, Pride Elctrns. ....•...... 518-293-4020 
NC Winston-Salem, Kir1unan Elctrns. .....• 919-722-9131 
OH Englewood, Argent Inds., Inc. . . . • . . . . .. 513-636-8633 
OH Solon, Reh-Electra .................... 216-248-1636 
PA Bristol, AIM Elctrns. ................... 215-785-3500 
TX Carroltton, Connec Tal<, Inc. ........... 214-245-1266 
TX Mansfield, Edison Elctrns .............. 817-473-3322 
WA Redmond Pyramid Elctrns, ........... 206-883-7200 
WA Seattle, Preibe Elctrns. ................ 206-575-1050 

CYBERPAK CO, 251 S. Frontage Ad., Ste. 23, Burr Ridge, 
IL 60521, Tel: 708-654-3999, FAX: 708-654-4027; Ernpl.: 5; 
Sis. Mgr: R Weinbrenner 

CYBER SYS., INC., 2570 E. Cerritos Ave, Anaheim, CA 
92806, Tel: 714-722-2051, 714-634-2800, FAX: 714-937-
1955; Empl.: 35 

CYBRID INCORPORATED, 10 Woodcresl Drive, 
Woodcliff Lake, NJ 07675, Tel: 201-307-0426, FAX: 201-
391-7112; E"1lI.: 9 

CYCLD-TRONICS, INC., 1345 N. Old Rand Rd., 
Wauconda, Il 6OOB4, Tel: 708-528-0800, FAX: 708-528-
0603; E"1lL: 1 0 

THE CYLIX CORPORATION, 2637 Townsgate Rd, St.,; 
200, Westlake VL, CA 91361, Tel: 805-379-3155, FAX: 805-
379-4551; FSC No.: 59; ErnpL: 15; SIs. Mgr: William J. 
Purcell; Dist. Mgr: Peter Noonan 

CYPRESS MAGNETICS, INC., 8751 1/2 Industrial Lane, 
Rancho Cucamonga, CA 91730, Tel: 714-987-3570, FAX: 
714-98D-2006; FSC No.: 59791; Empl.: 15; SIs. Mgr: 
Robert C. Greenwood 

CgRp. 

FAX: 716-381-0475 
CYTEC CORP, 2555 Baird Road, Penfield, NY 14526, Tel: 

716-381-4740,800-348-3117; Empl.: 20; Sis. Mgr: Harry 
Turner ......................................... 001240 

Local Sales Offices & Reps 
OR Portland, Westcon, Inc. ............... 503-283-0132 
WA Kent Westcon,lnc ...........•.....•.. 206-824-8922 

IOABURNI 
FAX: 201-768-9642 

DABURN ELECTRONICS & CABLE CORP" 225 
Pegasus Ave., Northvale, NJ 07647, Tel: 201-768-5400; 
FSC No.: 25706; Sis. Mgr: Ed Rothenstein 
........................................... C'1745-1751 

Local Sales Offices & Reps 
AZ Tucson, Clemick & Assocs. ........... 602-749-4003 
CA Mountain View, Bridge Mktg. . . . . . . . . . . 415-965-8045 
CA Newport Beach, SPA Elctrns. ......... 714-863-1193 
CO Denver, Mountain Reps . . . . . . . . . . . . . .. 303-623-0972 
FL Tampa, SAT .......................... 813-884-4805 
IL Elgin, Markar Sis. ..................... 708-888-2207 
IN Indianapolis, STB & Assocs. .......... 317-644-9227 
LA Kenner, Assoc. Mktg. Grp. . . . . . . . . . . . .. 504-443-5072 
MD Bei Air, Freedman Matta Assocs. . . . . . . 301 -879-3648 
MA No. Scituate, W. A. Hendrickson ....... 617-545-0652 
MN Minneapolis, R K Sis .......... ; ...... 612-571-1001 
MO Blue Springs, KKB & Co. .............. 816-229-0001 
MO Sl Louis, KKB & Co. .................. 314-647-2400 
NJ Whippany, Robert Smith Assocs. . . . . .. 201 -54Q-0204 
NY E. Syracuse, Liberty Elec. ............. 315-437-6100 
NY Plainview, Robl Smith Assocs. ....... 518-681-3155 
PA Pittsburgh, Catalzst SIs. ............... 412-733-5450 
OR Hillsboro, Tum-A-Round SIs. .. . . . . . . .. 503-640-4641 
PA King of Prussia, Freedman-Malia ..... 215-337-9211 
TX FlWorth, Reynolds Assoc. ............ 817-429-8207 
WA Kirkland Turn-A-Round SIs. .......... 208-822-4634 
WI Menomonee Falls, Voss-Dent Assocs. 

....................................... 414-781-0555 
Can Markham, Ont, Avotronics Ltd ........ 416-475-2024 

Local Distributors 
CA Milptlas, Zack Elctms. . . . . . . . . . . . . . . . .. 408-942-5432 
CA San Carlos, Logan Elctms. .. .. .. .. .. .. 415-594-0700 
CA San Diego, Shanks & Wright .......... 619-239-0176 
CT New Haven, Hairy .................... 203-787-5921 
CT West Hartford, Signal Ctr. ............. 203-233-8551 
FL Miami, Small Parts .................... 305-751-0656 
GA Allanta, ACK Radio Supp. ............. 404-351 -6340 
IA Marion, Brenneman & Assoc. ......... 319-377-6394 
LA Harahan, Elctrn. Parts & Supp ........ 504-734-0641 
MD Gaithersburg, M S Elctrns. ............ 301-921-0200 
MA Needham, YDI Electronics ............ 617-449-1005 
MA Woburn, Pacer ....................... 617-935-8330 
NJ Beachwood, Berkley IndL ............. 201-341-9366 
NJ Cranford, GSI Elctrns. .. . . . . . . . . . . . . . . . 201 -272-6400 
NJ Kenilworth, Federated Purchaser..... 201-272-0505 
NJ Moorestown, Mariac .....•..... '....... 908-234-4200 
NY Albany, E. E. Taylor ................... 518-438-7811 
NY Buffalo, Summit Elctrns. .............. 716-887-2800 
NY Hauppauge, Broadline ................ 518-231-4100 
NY Rochester, Simeona .................. 716-328-3230 
PA Allentown, Federated Purchaser ...... 215-437-4481 
PA Philadelphia, AC Radio ............... 215-462-9379 
WA Seattle, Westlake Elctms. ............. 206-622-6600 
WI Fond Du Lac, Fedco .................. 414-922-6490 
Can Markham, Ont., Arms ................. 416-475-2024 

DADEN ASSOCIATES, 23011 Moutton Pkwy, Ste. Al2, 
Laguna Hills, CA 92653, Tel: 714-77D-1522, TWX: 91D-
596-1324, FAX: 1:14-472-0805; FSC No.: 57032; E"1lL: 49; 
Sis. Mgr: Dennis Hook ' 

DAEDAL, Sandyhill Road, Harrison City, PA 15636, Tel: 412-
744-4451, FAX: 412-744-7626; SIs.Mgr:RMitchell; Dist. 
Mgr: R. Mitchell 

DAGE-MTI, 701-N. Roeske Ave., Michigan Cfty, IN 46360, 
Tel: 219-872-5514, ESYLNK: 532521, FAX: 219-1172-5559; 
E"1lL: 51; Sis. Mgr: Paul Thomas 

DALEE 

DAGE PRECISION INDUSTRIES, INC, 46701 Fremont 
Blvd, Fremon~ CA 94538, Tel: 415-683-3930, TELEX: 
4990512, FAX: 415-683-3935; E"1JL: 1 0; SIs. Mgr: Joseph 
M.Tosta 

DAHLSTROM OF CANADA L TO, 7 Copeland Street, 
Toronto, OntariO, Canada M4G 37E, Tel: 418-421-5900, 
FAX: 414-421-3728; EmpL: 44 

DAICO INDUSTRIES, INC, 2453 East Del Amo Blvd, 
Compton, CA 90220; Tel: 213-631-1143, FAX: 213-631-
8078; FSC No.: 28983; ErnpL: 200; Sis. Mgr: Kevin 
Townsend; DiSl. Mgr: Diane Felanda 

DAICO CORP., Sumtak Electronics Division 

DAITRON, INC., 7150 aw. Hampton, Sufte 130, Tigard, OR 
97223, Tel: 503-62D-2879, TELEX: 91 D-240-4863, FAX: 
503-62D-2942; Ernpl.: 10; Dist. Mgr: Karen Semper! 

DALE ELECTRONICS, INC" Columbus Div., 1122 
23rd Street, Columbus, NE 68801-3847, Tel: 402-563-
6506, FAX: 402-563-6418; FSC No.: 91637; ErnpL: 2800; 
Sis. Mgr: Darrell Smejkal; DIs/. MgT: Jon Trabert 
..... A'1194-1200, 1352-1355, 1888-1908, 2032-2037, 

2198-2199; B'1046-1048, 1838-1841; C'1335 

Local Sales Offices & Reps 
AL Huntsville, JWL Assocs. .............. 205-883-1712 
AZ. Tempe. Dale Elctrns. Sis. .:........... 602-967-7874 
CA Fremont, Telesis Sis. Grp .............. 415-713-7300 
CA Redwood City, J. S. Heaton Co. ....... 415-367-9000 
CA San Diego, VishayECSIs.OIfice ..... 619-69D-5112 
CA Tustin, Vishey EC SIs. Office. . . . . . . . .. 714-544-7024 
CO Colorado Springs, Vishay EC Rocky Mountains 

....................................... 719-593-7529 
CO Grand Junction, Vis hay EC Rocky Mlns. 

....................................... 303-241-0150 
CO Loveland, Vishey EC Rocky Mountains 

...................... : . . . . . . .. .. .. .... 303-667-7500 
CT Riverside, Howard C. Jappe, Co. ...... 914-937-4845 
FL Altamonte Springs, Serntronic Assocs.,lnc. 

. .. .. .. .. • .. . .. .. . . . . .. . .. .. .. . . . . . . . .. 407-831 -8233 
FL Clearwater, Serntronic Assocs.,lnc. .... 813-481-4675 
FL Fl LaudardIale, Serntronic Assocs.,Inc. 

GA Roswell, JWL Assocs. .............. .. 
IL Skokie, IndL Reps. .................. .. 
IN Fort Wayne, Scott Elctrns. . .......... . 
IN Indianapolis, Scott Elctrns. ........... . 
KS Olathe, Tech. SIs. Assocs. .......... .. 
MD Glen Burnie, Tri-Mark ................ . 
MA Wakefield, Howard C. Jappe Co. ..... . 
MI Plymouth, Jay MkIg. Assocs ......... .. 
MN Bloomington, Industrial Reps., Inc. .... . 
NJ Flanders, K & R Engrg. .............. . 
NY East Rochester, L-Mar Assocs.,Inc. ... . 
MO Ferguson, Tech. Sis. Assocs. ........ . 
NC Charlotte, JWL Assocs. .............. .. 
NC Raleigh, JWL Assocs. ................ . 
OH Cincinnati, Scott Elctrns. ............. . 
OH Cleveland Scott Elctrns. ............ .. 
OH Dayton, Scott Elctrns., Inc. ........... . 
OH Westerville, Scott EIctrns. ........ : .. .. 
OR Beaverton, LD Elctms. .............. .. 
PA Horsham, TMI ...................... .. 
TX Dallas, E. F. Aymond Co ............. .. 
TX Houston, E. F. Aymond Co. .. ........ . 
WA Snohomish, LD Elctrns. .............. . 
WA Spokane, LD Elctrns. ................ .. 
WI Brookfield, tndL Reps. ................ . 

Local Distributors 

305-731-2484 
404-993-0100 
708-967-6430 
219-489-5890 
317-84HlOl0 
913-829-2800 
41D-761-6ooo 
617-245-9359 
313-459-1200 
612-854-8027 
201 -584-5235 
718-38Hll00 
314-521-2044 
704-541 -5750 
919-787-4826 
513-791-2513 
216-473-5050 
513-294-0539 
614-882-6100' 
503-684-8221 
215-441-4300 
214-349-4014 
713-943-3149 
208-588-0511 
509-922-4883 
414-789-9393 

AL Huntsville, Harnittonl Avnet ........... 205-837-7210 
AL Huntsville, Pioneer Technlgs. ......... 205-837-9300 
AZ Chandler, Harnitton/Avnet ............ 602-961-8400 
AZ Chandler, Hamifton/Avnet ............ 602-961-6613 
AZ. Phoenix, Steriing Elctrns. ............. 602-437-5565 
AZ. Tempe, Acacia Elctrns. ............... 602-684-2874 
AZ. Tempe, Shelley-Ragon, Inc. ........... 602-694-2058 
AZ. Tempe, T.T.l.lnc ....................... 602-431-1191 
CA Chatsworth, Shelley-Ragon, Inc. ...... 818-998-3333 
CA Co.sta Mesa, Hamitton Electro Sis. .... 714-754-8030 
CA Culver Cfty, Hamittonl Avnet .......... 213-558-2111 
CA Fremon~ Acacia ...................... 415-623-7500 
CA Gardena, Hamltton Electro SIs......... 213-217-6750 
CA Gardena, Hamitton/Avnet ............. 213-217-6700 
CA Inglewood, Newark Elctrns. .. .. .. .. ... 213-671 -7377 
CA Irvine, Acacia Elctrns. ................. 213-971-2428 
CA Milpitas, T. T. I, Inc. ................... 408-946-5577 
CA Mission Hills, T.T.!,Inc. .........•...... 818-691-8885 
CA Roseville, Harnitton/Avnet ............ 918-920-3150 
CA San Diego, Acacia Elctrns. ............ 619-59H1577 
CA San Diego, Hamitton/Avnet ........... 619-571-7536 
CA San Diego, Shelley-Ragon, Inc. ..•.... 619-453-7133 
CA San Diego, T.T.!, Inc. .. .. .. .. .. .. ...... 619-748-2025 
CA San Jose, Shelley-Regon, Inc. ........ 408-432-0600 
CA Santa Ana, T.T.I, Inc. .. .. .. .. .. .. .. .. .. 714-641-9393 
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DALEE 
CA Sunnyvale, HamitIon! Avnet .• . . .. . .. .. 4011-743-3358 
CA Woodland HtHs, Hamilton!Avnet ...•.• 81&-594-8224 
co Commerce OIly, Waco ElcIms. •••.•••• 3OS-289-4743 
co Denver, Newatk ElcIms. ••....•.••.•.. 303-75NI531 
co Den_, T.T.llne:. ..•..••.••........•.. 303-429-6806 
co Englewood, Hlmilton! Avnet •...•..••. 3OS-7911-7815 
co Englewood, SheIIey-fIagon, Inc. .••.••. 3OS-76H670' 
co LakewOod, AcaclalDearlco ElcIms. ••• , 3OS-232-2882 
CT Danbwy, Hamilton!Avnet .•........... 203-797-2854 
CT Norwalk, Pioneer SId ..••........ . .. . • 203-853-1515 
CT Wallingford, Sterling EIcIms. .•...•..•. 203-285-9535 
CT WalHrigIord, T.T.I., Ine. •..•.•....•.•..•. 203-284-7474 
FL AIIamonte Springs, Ploneer Technlgs. 

FL Deerfield Beach, PIoneer TechnIgs. .. . 
FL R. Lauderdale, HamiIIon!Avnet ...... . 
FL Orlando. T.TJ., Inc. •.....•.•....•...•.. 
FL St Petersburg, Hamilton! Aynat •.....• 
FL T~ RepIron EIcIms. ............. . 
FL T~ Shelley-Ragon, Inc. •..••.•••.• 
FL Winter Park, Hamilton! Avnet ......... . 
GIl Duluth, Hamilton! Aynet .............. . 
GIl Norcross, Pioneer Technlgs. .......•.. 
GIl Norcross, T.T.L, Inc. .................. .. 
IL AddIson, PIoneer Standard .......... .. 
IL Bensenville, Hamilton! Avnet ......... . 
L ChIcago. N8W8Ik EIcIms. ••.•••.••.••. 
L Elk Grove Village. Bellind. ........... . 
L Glendale HeIghts, Shelley-Ragon, Inc. 

IL Palatine, Otm EIcIms. ............... . 
IN Carme~ Hamilton! Avnet ............. . 
IN Fl Wettne, BeIIInd,Graham DiY. • .••.. 
IN lndianapoUs, Bell IIId., Graham Div .... . 
IN Indianapolis, Pioneer SId ............ . 
IA Cedar Rapids, Dee EIcIms. .......... . 
IA Cedar Rapids, Hamilton! Avnet ....... . 
IA Cedar Rapids, Shelley Ragon, Inc .... . 
KS Lenexa. Hamilton! Avnet ............. . 
KY Lexington, HamIlton! Avnet .......... . 
MD Baltimore, RESCO ................... . 
MD Beltsville, RESCO ................... . 
MD Columbia, I:tamilton! AvneI .......... ' .. 
Me Columbia, T. T. I., Inc. . ............... . 
Me GaI\hersbUrg, Pion.' TechnlgS. ..... . 

,MA Billerica, Mayer Co. ................. .. 
MA Chelmsford, Shelley-Ragon, Inc. ..... . 
MA Lexington, Pio,,", SId .•..•.....•.... 
MA Peabody, Hamilton! Avnet ........... . 
MA Springfield, C & 0 Elclms. ........... . 
MA Wilmington, T.T.lInc. ................ . 
MA Woburn. Sterling EIcIms. ............. . 
MI Grand Rapids, Pion_ SId .......... . 
MI Grand Rapids, s-F EIcIm Supp. .....• 
MI Grandville, Hamilton! Avnet .......... . 
MI Livonia, PIoneer SId ................. . 
MI Livonia, R-S EIcIms. ................. . 
MI Livonia, Reptron Elclms. ............. . 
MI Nov!, Hamilton! Avnet ................ . 
MI Oak PI<, Newatk EIcIms. ............. . 
MA Springfield, C & 0 EIec1ronics, Inc. ... . 
MN Eden PraIrie, PIoneer-Std. ............ . 
MN Minneapolis, NeWark EIcIms. ......•.. 
MN Minnetonka, Hamilton! Avnet ......... . 
MN Mimetonke, T.n, Inc. ............... . 
MN St Pau~ Shelley-Ragon, Inc. ...•...... 
Me Chesterfi,eld, HamIlton! Avnet ........ . 
Me Independence, Shelley-Ragon, Inc. .•.. 
Me Hazelwood, Shelley-Ragon, Inc. ...... . 
NJ Cherry Hill, Hamilton! Avnet .......... . 
NJ Cranford, 0.8.1. Efec. ................. . 
NJ Fairfield, Hamiltonl Avnet ........... .. 
NJ Fairfield, PionHr-standard ........... . 
NJ Kenilworth, Federated Purchaser ••.•. 
NJ Mount Laurel, T.T J. Inc. .............. . 
NM Albuquerque, \iilmiftonl Avnet ...•.... 
NY Binghampton, Pioneer SId ........... . 
NY BohemIa, March EIcImS. ....•........• 
NY BuIIalo, Summft Oistr •• , .•....••..••••• 
NY EndweI~ A.8.l Elclms. ................ . 
NY Fairport, Pion_ SId ................ . 
NY Fenningdale, Command EIcIms. ..... . 
NY Hauppauge. Fairmont ................ . 
NY Hauppauge. Hamilton! Avnet ......... . 
NY MedIon:l, LI., Shelley-Ragon, Ine. •.•... 
NY Rochester, Hamiltonl Avnet .......... . 
NY Rome, Rome EIcIms. ................ . 
NY Ronkonkoma, T.T.I., Inc. .............. . 
NY Syracuee. Hamilton! Avnet ........... . 
NY Valley Stream, LI., L&S EIcIms. •....•. 
NY Woodbury, Pion_ SId. ............. .. 
NO Charlotte, T.n. Inc. ................. .. 
NO Durham, PionHr Technlgs. .......... . 
NO RaleIgh, HamIlton! Avnet ............ .. 
NO Ra/aIgh, RESCO .................... .. 
OH Cleveland, Pioneer Standard ......... . 
OH ColumbUs, Hamiltonl Avnet .......... . 
OH Dayton, BelIInds. ................ , .. .. 

407-834-9090 
305-428-8877 
305-971-2900 
407-859-1000 
813-573-3930 
813-854-2351 
813-823-8580 
407-828-3888 
404-447-7523 
404-448-1711 
404-862-0911 
312-495-9880 
708-880-7780 
312-784-5100 
708-84<l-1910 

708-529-9977 
708-359-5500 
317-844-9333 
219-423-3422 
317-875-8200 
317-573-0880 
319-385-7551 
319-382-4757 
319-373'0525 
913-888-8900 
806-259-1475 
410-931-8200 
301-937-9100 
41 ()'995-3526 
41 ().995-1331 
301 -92HI680 
617-229-2255 
508-250-9666 
617-861-9200 
508-532-9861 
413-781-1776 
508-656-4700 
617-938-8200 
616-698-1800 
616-459-0216 
616-53HI345 
313-525-1800 
313-525-1155 
313-525-2700 
313-347-4270 
313-967-1570 
413-781-1776 
612-944-3355 
612-331-8350 
612-932-oe74 
612-933-6555 
612-642-2626 
314-537-4265 
816-254-3410 
314-895-1515 
809-424-0117 
201-272-8400 
201-575-3490 
201-575-3510 
201-272-0505 
809-234-8400 
50s-34s-0001 
807-722-9300 
516-563-8000 
716-867-2800 
807-754-3823 
716-361-7070 
516-293-1212 
516-231-3313 
516-231-9800 
516-447-2000 
716-272-2704 
315-337-5400 
516-737-2000 
315-437-2641 
516-561-2474 
516-921-8700 
704-522-0277 
919-544-5400 
919-87a-oe19 
919-781-5700 
216-567-3800 
614-862-7004 
513-435-8860 

Manufacturers and Sales Offices Directory' 
Dayton, BeIIInds., Military Div. ........ 513-434-6231 
Dayton, HamIlton! Avnet .............. 513-439-6730 
Dayton, Hamilton! Avnet .............. 513-439-8700 
Dayton, PIoneer Standard............. 513-238-9900 
Deyton, SIotIs-Frledmen Co. .......... 513-298-5555 
Solon, Hamilon! AvneI ....... :....... 216-349-5100 
Valley VIew, Newatk EIcIms. .......... 216-447-8860 
WorthingIon, T.T.llne. ................ 614-848-5770 
Tulsa, HamiIton!AvneI ................ 918-252-7297 
TulSa, RadIO, Inc. ..................... ' 918-567-9123 
TulSa, Sterling EIcIms. ................ 916-863-2410 
Beaverton, Acacia Etectronic:s •••.•••• 503-846-33n 
Beaverton, Hamilton! Avnet ....•...... 503-526-6209 
Portland, Radar EIec. ................. 503-232-3404 
Horsham, PIoneer TechnlgS. .......... 215-874-4000 
Mars, Hamilton/Aynet ................ 412-281-4151 
McKean, Aclvacom .••..•..•......•... 814-476-7774 
Pittsburgh, PIoneer SId ............... 412-782-2300 
Trevose, AImo EIcIms. ................ 215-Q53-,2800 
York, EC.I., Inc. ....................... 717-846-5334 
Austin, Hamilton! Avnet ............... 512-837-8911 
Austin, PIoneer-standard ............. 512-835-4000 
Austin, Sterlng EIcIms. ............... 512-636-1341 
Canollton, Sterling Electronics ........ 214-243-1600 

MI ,Uvonia, GeIsting & Assocs. ........... 313-478-8106 
MN St Pau~ Cahll~ Schmitz & Cahill ...... 612-846-7217 
Me St Louis, Technical SIs. Assoc. ....... 314-521-2044 
NJ HaddonIieId, SUnday O'Brien inc. ..... 609-429-4013 
NJ Ml Laurel, s-J Assocs. ............... 809-866-1234 
NY RockvIlle Centre, s-J Assocs. ......... 516-536-4242 
NO Huntersville, Glen & WhIle Assoc. . . • .. 704-875-3777 
NO RaIeig/1, H & A Sis. ................... 919-846-0082 
OH Cincinnali, GeisIIng & Assocs. ........ 513-385-1105 
OK Tusls, West Assocs. .................. 918-865-3465 
OR Beav8l1on; Westem Tech. SIs. •.....•. 503-844-8880 
TN Gray, Glen WhIte & Assoc. .. .. .. .... .. 615-4n-8850 
TX Houston, West Assocs. ............... 713-621-5863 
UT SaftLakeClty,WaugamanAssocs. .,. ,801-281-0802 
VA Falls Church, s-J Chesapeake ........ 703-533-2233 
WA Bellevue; Westem Tech. SIs. .......... 206-841-3900 
WA Spokane, Western Tech. SIs. .......... 509-922-7800 
WI BrookIie~ Sumer, Ine. ................ 414-784-8641 
Can ~ Electro-Souroe Inc. ........... 613-592-3214 

Local DIBtrIbutots 
AL Hunteville, Hall-Mark EIcIms. .•.••.••.• 
I'IZ. Phoenix, HalI-Mark EIcIms. .......... . 
CA Irvine, Insight Elclms. ................ . 
CO Wheel Ridge, Added Value Elect Dist. 

205-837-8700 
802-437-1200 
714-127-2111 
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Dallas, Hamllton/AvneI ............... 214-308-8111 CT 
Dallas, PIoneiJr SId .. . .. .. .. .. .. .. . .. . 214-366-7300 FL 

Wallingford, SterlIng EIcIms. ••••.••••• 
Winter Park, MIIgray-EIcIms. .•.••..•.• 

3OS-422-1701 
203-285-9535 
407-847-5747 
404-623-4400 
708-253-1212 

Fl Worth, T.T.I;, Inc. ................... 617-595-3100 GIl Duluth, HaJI-Mark EIcIms. ............ . 
R. Worth, T.T.L, Inc. ................... 817-831-8300 IL Arlington HeIghts, Milgray EIcIms. .... . 
R. Worth, T.T.Unc. .................... 817-847-8866 IN indianapolis, Added Value Elect Dist. 
Garland, Newark Elclms. .••.•••....•. 214-494-5911 
Houston, Newark EIcIms. ............. 713-783-1629 
Houston, Pion_ Sid. .•.•.••.• .• . • ..•. 713-495-4700 
Houston, Sterling EIcIms. ............. 713-627-9800 
Stafford, Hamilton/Avnet ............. 713-274-9338 
S8ft Lake OIly, Hamilton/Avnet ....... 801-974-9649 
Redmond, Acacia EIcIms. .. . . . . • . . • • • • 206-861-5586 
Redmond, Hamilton! Avnet ........... 206-667-0149 
Redmond, Shelley-Ragon Inc. . . . . . . . . . 206-863-2220 
Redmond, T.T.Llnc. .. .. .. .. . .. .. .. .. .. 206-862-0291 
SeeftIe, Radar EIec. .... ... ..... .. . .... 208-292-2511 
Milwaukee, Marsh EIcIms. ............ 414-475-8000 

DALE ELECTRONICS, INC., EI Paso DIv. P.O. Box 
26728, EI Paso. TX 79926-6728, Tel: 915-592-3253; FSC 
No.: 91637; Empl: 272; SIs. Mgt: Bill Buchanan; Dist. 
Mgt: Jon Trabert ......................... 801939-1841 

Reier to D8Ie Electronics, Inc., ColumbUs, NE for eaIes 
office and distributor inlormalion. 

DALE ELECTRONICS, INC., Norfolk Dlv., 2300 
Riverside Blvd., Norfolk, NE 86701-2242, Tel: 402-371-
0080; FSC No.: 91637; EmpL: 1200; SIs. Mgt: Eldon Engel; 
Dist. Mgt: Jon Trabert ................... Ao1891-1899 

Reier to D8Ie Electronics, Inc. Columbus, NE for eaIes 
office and distributor information 

DALE ELECTRONICS, INC., Tempe Div., 1155 W. 
23rd St., Tempe, I'IZ. 85282-1883, Tel: 802-967-7874; FSC 
No.: 22929; Empl: 139; SIs. Mgt: Mike Brown; Dist. Mgt: 
Jon Trabert .......•....•..•. Ao1352·1355, 2032-2035 

ReIer to D8Ie Electronics, Inc. Columbus, NE for sales 
!offIce and distributor information. 

DALE ELECTRONICS, INC., Yankton Dlv, E Hwy. 
, 50, Box 180, yankton, so 57076-0180, Tel: 805-665-9301; 

FSC No.: 09989; EmpI.: 400; SIs. Mgt: John Elliot; Dist. 
Mgt: Jon Trabert ..•... Ao1194-1196, 1198-1199, 2198; 

Co1334-1335 

ReIer to D8Ie Electronics, Inc., Columbus, NE for sales 
office and distributor Information. 

DALE WESTERN THERMISTOR DIVISION, See 
Dale Norfolk Division 

DALLAS SEMICONDUCTOR, 4401 South Bellwood 
Pkwy. Dallas, TX 75067, Tel: 214-450-0400, FAX: 214-
450-0470; EmpL: 720; SIs. Mgt: John Mattis 
. .. .. ....... ...... . . . .. ... ........ .. . .. .... Ao1529-1531 

Local Sales Offices & Reps 
AL Huntsville, Glen Whi18 & Assocs. ..... 205-882-6751 
I'IZ. Scottsdala, Haas & Assocs. ........... 802-998-7195 
AR Tusia, West Assocs. .................. 918-865-3465 
CA .,San Diego, Harvey King, Inc. .......... 819-587-9300 
CA Santa Clara, I Squared .. .. .. .. . .. .. ... 408-9Il8-3400 
CO Wheal Ridge, Waugaman Assoc. ..... 3OS-423-1020 
CT W8IHngford, Technology SIs. Inc. ••.•.. 203-289-8853 
FL R. Lauderdala, SerntronIc Assoc., Inc. 

....................................... 305-731-2484 
GIl Norcross, Glen Whi18 & Assocs. ...... 404-441-1447 
IL Roiling Meadows, Sumer, inc. '" ..•... 708-991-8500 
IN indianapolis, EIctm. Sis. & Eng. .. ...... 317-849-4280 
IA Cedar Rapids, CahlI~ Schmitz & Howe 

....................................... 319-377-8219 
KS Stanley, West Assocs. ................ 913-897-8386 
MA Woburn, Mill-Bem Assocs. ............ 617-932-3311 

317-872-4910 
IA Cedar Rapids, Added Value Elect Dist. 

........ .. .......... . ...... .. ...... .... 319-363-0221' 
KS Lenexa, Hall-Mark EIcIms. ............ 913-886-4747 
MA Wilmington, 'MUgray EIcIms. •..•.••..•. 508-657-5900 
MI Livonia, HaJI-Mark EIcIms. ............ 313-462-1205 
MN Minneapolis, Sterling EIcIms. .. .. .. .... 612-831-2866 
NJ Marlton, Milgray ElcIms. .,............ 809-983-5010 
NY FarmingdaIa, Mligray EIcIms. ......... 516-361-3000 
NO Raleigh, HalI-Mark EIcIms. ............ 919-872-0712 
OH Solol\ Hall-Mark EIcIms. .. . .. .. .. .. .. • 216-349-4632 
OK Tusla, Sterling EIcIms. ................ 916-863-2410 
OR' Beaverton. Anthem EIcIms. ........... 503-843-1114 
TX Richardson, Anthem EIcIms. .......... 214-238-1700 
UT SaUake OIly, Anthem EIcIms. ....... 801-973-8555 
VA Richmond, Sterling EIcIms. ........... 804-226-2190 
WA Bellevue; Amac EIcIms. .••••...•..••. 2Il6-643-9992 
Can Ville St Laurent, Que., ITT Multlcomponents 

....................................... 514-335-7697 

DALSA 11iIC. 805 McMurray Road, Waterloo, Onl, Canada 
N2V 2E9, Tel: 519-886-8000, FAX: 519-866-8023; SIs. 
Mgt: Dan Blacklock 

DANCER COMMUNICATIONS, INC. 162 Saxer Ave., 
Media, PA 18084-2334, Tel: 215-543-8086, FAX: 215-543-
2151; SIs. Mgt: Barbara Gordon 
Local Sales Offices & Reps 

CO UtUeton, Base Technlgs. Co. •..•.••.•• 303-979-3392 

I.DcaI DIBtrIbutots 
WI Milwaukee, NuvIsco, Ine. .............. 414-445-9206 

D & B POWER, INC. 

FAX: 516-586-5952 
D & B POWER, INc.. 204 N. Fehr Way, p.o Box 4OM, 

Bayshore, NY 11706, Tel: 516-586-5955; FSC No.: 54331; 
EmpL: 25; SIs. Mgt: Gordon Best; DIIIt. Mgt: Dan Hall 
....... ...........................•........ 1)01 ... 1_ 

Local SaIe8 Offices & Reps 
CA Pasadena, Electro Mecha.lnsIrs....... 818-795-7193 
MD Hunt Valley, Eagle Sis. .... .. .. .. .. .. .. 301-866-3630 
CA Santa Clara, Veer Mk1g. • • . • • . • • • • . • . • • 408-966-1610 

D & P MFG. INC. 32 Hamilton SL, ChaItont, PA 18914; Tel: 
215-997-1200, FAX: 215-997-1200; Empl: 7 

FAX: 407-855-6884 
DANIELS MANUFACTURING CORP, 528 Thorpe 

Ad., Orlando. FL 32824; Tel: 407-855-8181, TELEX: 
564321; FSC No.: 11851; EmpL: 180; SIs. Mgr~ Don 
MaIinovaky; Oist. Mgr: Don MaIinovsky ........ 0>1703 

654 North Americanoffices only. For worldwide reps & distributorS, see VoL W. EEM 1991 



Manufacturers and Sales Offices Directory 
/..Dc81 Sales Offices & Reps 

CA EI Taro, DMC western Reg. •......... 714-588-8090 

DAN-L INC., 229 Laurel Ad., E. Northport, NY 11731, Tel: 
516-757-8000; FSC No.: 28327; ErnpL: 22 

DANMAR INOS, 11952 Chellenger Court, Moorpark, CA 
93021, Tel: 1-805-529-3788,1~6-6268, FAX: 905-
529-3837; FSC No.: 31690; Empl.: 10; SIs. Mgt: Mukund 
Patel 

DANTEL., 2991 N. Argyle Ave., Fresno, CA 93727, Tel: 209-
292-1111, TELEX: 35-5457, FAX: 200-~92-9355; FSC No.: 
56960; Empl.: 205; SIs. Mg,: Bob Long 

DANTRONICS, INC, 3175 Hafner Ct, St Pau~ MN 55126, 
Tel: 612-484-2108; Empl.: 22 

DARE ELECTRONICS, INC., 3245 S. County Rd., 25A, 
Troy, OH 45373, Tel: 513-335-0031; FSC No.: 55901; 
Empl.: 20; Sis. Mg,: Paul J. Gilmore 

DATA, INC, n02 Emerald Ave., Box 2071, Ft Collins, CO 
80525, Tel: 303-493-1222; Empl.: 3; Sis. Mg,: Sharon 
Shilling; Dis!. Mg': Sharon Shilling 

DATA BUSINESS PUBLISHING, Information 
Handling Services, 15 Inverness Way East, P.O. Box 
6510, Englewood, CO 80155-6510, Tel: 303-799-0381, 
TELEX: 530606; Ernpl.: 30; SIs. Mg,: Tom Littman; Dis!. 
Mgt -' Ray Coakes 

DATA CHECK CORPORATION. 9918 Via Pasar, san 
Diego, CA 92126, Tel: 619-578-0101, FAX: 619-576-9215; 
FSC No.: 55792; Empl.: 45; Sis. Mg,: Bill Acosta 

DATACHRON INC., 1150 E. Stanford Court, Anaheim, CA 
92805, Tel: 714-385-1705, FAX: 714-976-2514; FSC No.: 
56259; EmpL: 19; Sis. Mg': Clyde Davis 

DATA CIRCUITS, COMPUTER LOGICS LTD., 8380 
Viscount Ad., Mississauga, Ont, Canada L4V lH3, Tel: 
416-672-3833, TELEX: 416-672-3869; ErnpL: 80; Sis. 
Mgr -' Rick Way; Dist. Mgr -' Rick Way 

DATACOM, INC., Box 278, Ft Wallon Beach, FL 32549, Tel: 
904-244-6121, FAX: 904-244-6344; FSC No.: 32365; 
EmpL: 50 

DATACON, INC, Interconnect Sub-Systems, 60 
Blanchard Rd, Burlington, MA 01803, Tel: 617-273-5800, 
FAX: 617-273-4809; Empl.: 350; Dist. Mgr: Lonise M. 
Evelyn 

DATACUBE, INC., 4 Dearborn Rd., Peabody, MA 01960, 
Tel: 506-535-6644, mEX: 6817540, FAX: 506-535-5643; 
Ernpl.: 130; Sis. Mg': Denny Maher 

FAX: 201-773-9672 
DATA DELAY DEVICES. 3 Mount Prospect Ave., Clifton, 

NJ 07013-1915, Tel: 201-773-2299 ...... A·1532-1548 

Local Sales Offices & Reps 
AL Huntsville, Hughes Assocs. ....•...... 205-533-9108 
/>Z. Phoenix, Tech SIs., Inc. ............... 602-246-1614 
AR R-5quared.. .. .. .. .. .. .. .. .. .. .. .. ... 713-820-3210 
CA Mission Viejo, Jay Mktg. Aasocs. ...... 714-766-7519 
CA Mountain VIeW, Weseloh/Swanson & Assocs. 

.. . .. . . . . . .. .. .. .. .. .. .. . . . .. . . . .. . . . .. 415-961-0565 
CT Dynamic Sis., Inc. ..................... 617-272-5676 
DE Jack McCoy Assocs. ................. 215-363-0350 
FL Pensacola, Hughes Aasocs.,Inc. . . . . . .. 904-433-1787 
GA Norcross, Hughes Assocs.. Inc. .....•. 404-662-1587 
IN J. M Finnegan & Co. .. ...... .. .. .. .... 216-238-5905 
KY J. M Finnegan & Co. .. .. .. .. .. .. .. .. .. 216-238-5905 
LA R-5quared ........................... 713-820-3210 
ME Dynamic Sis., Inc. .. ........ ...... ..... 617-272-5676 
MA Burlington, Dynamic Sis., Inc. ......•.. 617-272-5676 
MI Grand Rapids, Jim Finnegan & Co. ... 616-245-4621 
MS Corinth, Hughes Assocs., Inc .......... 601-287-2915 
NH Dynamic SIs., Inc. ..................... 617-272-5676 
NJ Medford, Jack McCoy Assocs. ........ 809-953-0nO 
NY Pittsford, James E. Zinvnmerman Sis. 

NC Raleigh, Hughes Assocs., Inc. ........ . 
OH Dayton, Jim Finnegan & Co. ....... " .. 
OK R-5quared ......................... .. 
PA Downingtown, Jack McCoy, Inc ....•... 

716-381-3186 
919-487-7029 
513-89G-8322 
713-820-3210 
215-383-0350 

PA Pittsburgh, Jim Finnegan & Co. ....... 412-823-5400 
RI Dynamic Sis., Inc. ..................... 617-272-5676 
SC Hughes Assocs., Inc ................... 919-487-7029 
TN MOrristown, Hughes Assocs., Inc. ..... 615-587-2433 
TX Houston, R-Squared .................. 713-820-3210 
VT Dynamic SIs., Inc. ..................... 617-272-5676 
VA Jim Finnegan & Co. ............ .. ..... 216-238-5905 
Can Ont. Source Elctms. .................. 416-676-0830 

Local Distributors 
CA Sunnyvale, Target Elctrns. .....•.....• 408-734-5611 
TX Dallas. Omni Pro ..................... 214-233-0500 

DATA-DESIGN LABS., P.O. Box 711, 7925 Center Ave., 
Cucamonga, CA 91730, Tel: 714-987-2511; Empl.: 1200 

DATA DEVICE CORP., See ILC Data Device Corp. 

FAX: 213-640-7639 
DATA DISPLA V PRODUCTS, 445 So. Douglas St, EI 

Segundo, CA 90245-4630, Tel: 213-640-0442, 800-421-
6815; FSC No.: 15513; Empl.: 40; Sis. Mgt: Anthony 
Toniolo; Dist. Mgr: Anthony Toniolo ..... B·1142-1144 

DATA ENGINEERING, INC., 2515 N. State Rd. 7 Ste. 207, 
Margate, FL 33063-3206, Tel: 305-971-0400; Sis. Mgt: 
Mario M. Martinez 

DATA ENVIRONMENT, INC., Box 9151" Beaverton, OR 
97291, Tel: 503-643-4292 

DATA INSTRUMENTS, INC., 100 Discovery Way, Acton, 
MA 01720, Tel: 506-264-9550, mEl<: 200081, FAX: 508-
263-0630; Empl.: 300; SIs. Mg': Ernest C. Lully 
. ................................................ 8·1891 

Local Sa/es Offices & Reps 
AL Huntsville, FLW Southeast, Inc. ..•.... 205-536-6207 
AL Mobile, FLW S.W. .. .. .. .. .. .. .. .. .. ... 205-99G-8989 
/>Z. Scottsdale, Williams Assocs. . . . . . . . . .. 602-494-0790 
CA Laguna Hills, Elotek Sys., Inc. ......... 714-830-4856 
CA Santa Clara, Johnson Assoc. ......... 408-984-4626 
CO Highlands Ranch, Valcomp Elcbns., Inc. 

.. .. . . . . . . .. . . . .. .. . . . . . . . . . . .. . . . . . . .. 303-791-0330 
FL Orlando, FLW Southeast, Inc. ......... 407-894-9671 
GA Marietta, FLW Southeast, Inc. ..•...... 404-424-1731 
IL Bridgeview, Finn & Conway, Inc. ...... 706-599-0103 
IA Cedar Rapids, Delnron Co. .. .. . .. . . . .. 319-393-0075 
MD Forest HiI~ Dick Pfeifer ............... 301-557-9167 
MA Acton, DaIs Inslrs., Inc ................. 617-264-9550 
MA Acton, Dave Hannon .................. 617-264-9550 
MI Sterling Hgts., Geo1ronix, Inc. ......... 313-254-0520 
MO FlOriSSant, Deiliron Co. . . . . . . . . . . . . . . .. 314-839-0033 
MO Kansas CiIy, Delltron Co. ............. 816-436-6445 
NM Albuquerque, Wi16ams Assocs. ....... 505-255-1638 
NY Albany, ExpeI1lndl. Sys., Inc. .......... 516-869-3355 
NY Bultalo, Expert Indl. Sys., Inc. .......... 716-827-1111 
NY Rochester, Expert Indl. Sys., Inc. ...... 716-323-1305 
NY Syracuse, Expert Indl. Sys., Inc ........ 315-455-2469 
NC Charlotte, Emco, Inc. .................. 704-372-8281 
OH Richfield, Geotronix, Inc. .............. 216-659-6100 
OH Trotwood, Geotronix Inc. .... .. .. .. .. .. 5 i 3-654-5939 
OK Oklahoma CiIy, Bauman Instr. Corp. .. 405-631-8080 
OK Tulsa, Bauman Instr. Corp. ............ 916-492-8086 
PA Allison Park, Geotronix, Inc. ........... 412-487-1770 
PA Richboro, Technical Dvcs.lnc ......... 215-953-1595 
TN Memphis, FLW Southeast, Inc. ........ 901-345-3563 
TX Grand Prairie, Collingsystems, Corp. .. 214-647-3569 
TX Houston, Collinsystems, Corp. ........ 713-464-9460 
WA Redmond, S.EA SIs. .. .. .. .. .. .. .. .... 206-683-4999 
WA Vancouver, SEA Sis. ................. 206-573-5161 
WI Brookfield, Finn & Conway Inc. ...•.... 414-764-3300 
Can Richmond, BC, Maxwell Morton Assocs. 

. . . . .. .. . . . . . . .. . .. ... .. ... . . . .. .. . . . .. 604-273-1337 
Can Woodbridge, Ont, Technel Engrg. Inc. 

Local Distributors 
CA . Milpitas, A. Biederman, Inc. " .......•.• 
CO Lafayette, Big Hom Instrmn. .......... . 
CT Meriden, Meriden Cooper ............ . 
GA Norcross, AA Elec. Inc. .............. .. 
IN Indianapolis, C & E SIs., Inc. .......... . 
MD Beltimore, Bevier .................... . 
MA Billerica, Tanyx Meas. Inc. .......... .. 
MI Taylor, North Can. Engrg, Inc. ........ . 
MN St Pau~ Power/mation .............. . 
MS Jackson, B&B Controls .............. . 
MO St Louis, ISL Corp. .................. . 
NJ Newark, Norman Bragar Co, Inc ..•.... 

416-851-4244 

406-435-0209 
303-665-4054 
203-237-6448 
404-449-8670 
317-844-9799 
301-242-8600 
506-671-0183 
313-942-0900 
612-645-0781 
801-354-0405 
314-423-3141 
201-344-1100 

NY Bultalo, KOM Lamb Inc. .............. . 
NC Charlotte, EMCO ... : ................ . 
OH Cincinnati, J.N. Fauver Co., Inc. ...... . 
OH Twinsburg, The Stanley M. Proctor Co. 

OR Portland, Branom Instr. .. ............ . 
TX Dallas. Butler and Land .............. . 
TX Sugar Land, Alpha Process Sis. ...... . 
UT SaIl Lake City, Rust Automation Equip. 

DATAK 
716-874-3530 
704-372-8281 
513-891-8400 

216-425-7814 
503-283-2555 
214-343-8800 
713-240-4505 

......•.....................•...•...... 801-486-9865 
VA Richmond, Meter Metrics Div, Fidus CofIl 

....................................... 804-275-1431 
WA Seattle, Branom Instr. ................. 206-762-6050 
WI Waukesha, Power/mation ............ 414-542-2868 
Can Don Mills, Ont., Intertechnology, Inc. . .. 416-445-5500 
Can Montreal, Que, Emaco(Canada) Ltd,/Ltee 

....................................... 514-331-0551 

DATA I/O CORP., 10525 Willows Ad. N.E., Redmond, WA 
98073-9746, Tel: 206-881-6444, TELEX: 15-2167; ErnpL: 
550 

DATAK CORP., 55 Freeport Blvd., No. 23, Sparks, NV 
89431, Tel: 702-359-7474, FAX: 702-359-7494; Sis. Mg,: 
Barry Brown· ............................. C.1583,l685 

Local Sales Offices & Reps 
AL Huntsville, DHR Mktg., Inc. .....•...... 205-722-0440 
CA Foster City, Polach & BenSinger ...... 415-578-8200 
CA Gardena, Ungar SIS. Assocs. .. . . . . . . .. 213-532-6837 
CT Lebanon, Adams McGregor Sales. . . .. 203-537-5737 
FL Hollywood, Mel Yerish & Assoc. ...... 305-985-5605 
GA Duluth, DHR Mktg., Inc. ............... 404-564-0529 
Il Sugar Grove, Manx Co. .. . . . . . . . . . . . .. 708-466-4200 
IN Indianapofis, Current Elec. Mktg. ...... 317,257-3858 
KS Overland Park, M.I.NK Associates .... 913-341-8309 
MD Silver Spring, Mid-Atlantic SIs. ........ 301-593-n49 
MI Grand Blanc, Inter-Comm, Inc. ........ 313-695-Q865 
MO Bridgeton, M.I.N.K Assocs. ............ 314-291-5454 
NC Raleigh, DHR Mktg., Inc. .............. 919-829-1970 
OH Chagrin Falls, LW. Bennett & Assoc. .. 216-247-2174 
OR Portland, Jos. V. Belusko ............. 503-222-4279 
PA Philadelphia, Instrmn. Specialties ..... 215-742-0898 
RI Covenlly, Adams McGregor ........... 401-726-1300 
SC Greenville, DHR Marketing Inc. • . . . . . • . 803-235-3594 
TN Nashville, DHR Markeling Inc. ........ 615-331-2745 
TX Dallas. J & J Sis. Co. .. .. .. .. .. .. .. .... 214-328-9739 
VA Charlottesville, Mid Atlantic Sales ..... 804-973-8099 
Can Montreal, Cantronics Ltd.lCantronlcs IntL Ltd. 

....................................... 514-848-7132 
Can Scarborough, Ont, Cantronlc. Ltd./Centronics Inti. Ltd 

.................... 416-297-8688,FAX:416-297-0107 

Local Distributors 
AL Birmingham, ACK Radio Supply Co. .. 205-322-0566 
/>Z. Phoenix, Dalis EIc1ms. ................ 602-275-2885 
/>Z. Scottsdale, D.C. Elctrns................ 602-945-7736 
CA Canoga PI<, Sandy. Elctrns. .......... 816-346-8353 
CA Milp~as. Zack Elctms. .. . . . . . . . . . . . . . . • 406-942-5432 
CA san Jose, Quement Elctms. .......... 406-998-5900 
CA Sunnyvale, Fry's Elctms ............... 406-733-1770 
CA Thousand Oaks, Pace Elctms. ........ 805-497-7515 
CA Van Nuys, All EIc1ms. ................. 818-333-8009 
CO Denver, Fistell Micro . . . . . . . . . . . . . . . . .. 303-393-8000 
CT Greenwich, Wise Comps. ............. 203-531-4880 
DE New Castle, Electronics Exch. ........ 302-322-5401 
FL Miami, Elctm. Equip. .................. 305-871-3500 
FL Orlando, Orlando Frame & Art ........ 305-898-6271 
GA Atlanta, Ack Radio Supply ............ 404-351-6340 
ID Boise, Kimball Elctrns. ................ 206-232-2201 
IL Berwyn, 80B & W, Inc. ................ 312-749-1710 
Il Mt Prospecl, Tri-Slate Elec............ 312-255-0800 
Il Niles, Joseph EIec. ................... 312-297-4200 
Il S. Holland, Union Elctms. ............. 706-333-4100 
IN Ft Wayne. Warren Radio ............. 219-426-5344 
KY Louisville, Peerless Elec ............... 502-637-7674 
LA Lafayette, Ralph's.. .. .. .. .. .. .. .. .. ... 316-233-0105 
MD Aberdeen, Herco Elctrns. ............. 301-836-7990 
MD Rockville, Capitol Radio Whlsrs. ....... 301-881-2270 
MA Needham, You-Do-ll EIc1ms. .......... 617-449-1005 
MA Norwood, Gerber EIec ................. 617-769-6000 
MI Flint, Shand Elctrns. .................. 313-743-8940 
MI Livonia, Norwest Elctrns. .............. 313-261-4551 
MN Minneapolis, AEI/Acme Elctm Paris. .. ' 612-336-4754 
MO Kansas City, Elctrn. Supp. . . . . . . . . . . . .. 816-931-0250 
MO St Louis, Gateway Elec. .............. 314-427-6116 
MO St Louis, Van Sickle .................• 314-621-5000 
NE Lincoln, Scott Elec. Supp. ...•......... 402-466-8221 
NV Las Vegas. Hurley Elec. . . . . . . . . . . . . . . . 702-384-5666 
NV Reno, Elect Distr. Co. .. .. .. .. .. .. .. .. . 702-323-2766 
NJ Greenbrook, Greenbrook Elctms. ..... 201-966-3500 
NJ Kenilworth, Federated Purchasers, Inc. 

NM La Cruces, Eictm. Parts Co. .......... . 
NY Bultalo, Summ~ Distr ................. . 
NY Hauppauge, Broedline Elctrns. ....... . 
NY Plainview, Kelvin Elctms. ............ . 
NY Rochester, Summit EIec. ............ .. 
OH Warren, REM EIc1ms. Supply ........ . 

201-272-0505 
505-523-4578 
716-887-2800 
516-231-4100 
516-349-7620 
716-334-8110 
216-373-1300 
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DATAK 
OK Oklahoma CIty, RadIo Supp. ••.•.•..•• 405-232-6127 
PA ,Harrisburg, Cumberland EIctms. ...... 717-233-5883 
PA Braddock, lei! EIctms. ................ 412-351-5000 
PA Philadelphia. AC. REodio .............. 2j 5-462-9379 
PA Reading, Barbey EIctms. .............. 21&'376-7451 
AI Pawtucket, Jabbour Electronic SuPPlY 

RI Providence, W. DandreIa & Co. ....... 
SC Charleston, Wholesale IneIs. Elctrns. .• 
TN Memphis, W & W DIstbg. ............ . 
TX Houston, EIctrn. Parts Outlet ........ .. 
TX Richardson, Off The ShaH Compa. ... . 
UT Saft Lake City, Kimball EIec. ......... . 
UT SaR Lake CIty, Standard Supp. Co .... . 
VA Annadale, Arcade ElCtms. ............ . 
VA Norfolk, Priest Elctrns. .............. .. 
WA Seattle, Radar EIeC. Co., Inc. ........ .. 
WI Milwaukee, Indl. EIctms. ............ .. 
WI Wausau, Electronics Inc. ............ .. 

401-728-4800 
401-861-2800 
803-722-2634 
901-527-4627 
713-784-0140 
214-238-0808 
801-328-2075 
801-468-3371 
703-258-4810 
804-855-0105 
208-282-2511 
414-276-1212 
715-845-4671 

DATAKEY, INC., 407 W. Travelers Tral~ Bumsville, MN 
55337, Tel: 612-890-6850, FAX: 612-890-2728; FSC No.: 
7025; EmpL: 44; Sis. MgT: Jerry Korsbon 

, In.II1.UX 
FAX: 703-662-1682 

DATALUXCORP. 2636 Cesana Dr, Winchester, VA 
22801, Tel: 703-662-1500; Empl: 25; SIs. Mgr: RH. 
Twyford ........................................ a.1804 

Local Sales Offices & Reps 
CA San Jose, Peter Lunen .............. .. 
IL Buffalo Grova, Key MkIg. ............ . 
MA Brookline, Tectmlg. Piods. •....... , .. . 
NY Hauppauge, Sticorn .................. . 
TX Richardson, R. F. Kimball ............ . 
WA Renton, Jensen Sis. ................ .. 

Local DIatrlbutors 
IL Wheeling, Hawk Elctrns., Inc. . '. , ...... . 
NY Elmsford, Klnlronlcs, Inc. ............. . 

408-496-8578 
708-45e:.69OO 
617-731-Oasa 
516-388-4221 
241-231-3447 
208-277-2772 

718-45!H030 
914-347-2530 

Manufacturers and Sales Offices Directory 

FAX: 303-451-1143 
OATA RAY CORP, 12300 Pecos, Westmnsier, CO 

80234, Tel: 1-800-926-5556, 303-451-1300; Empl: 100; 
SIs. Mgr: A Woodley ..................... a.1050-1053 

Local Sales Offices & Reps 
CA Seal Bch, Texel ...................... 213-596-9411 
OR Beaverton, Olson Tech. Sis. . . . •. . . . . .. 503-843-94B8 
WA Bellevue, Olson Tech. SIs. ............ 208-B83-n92 
Can Vanoouver, Olsen Tech. Sis. .......... 604-880-5601 

DATA SET CABLE CO, INC. 748 Danbury Ad., Ridgefield, 
CT 08877, Tel: 203-438-9684, TWX: 710-467-0668, FAX: 
203-431-4857; EmpL: 70; Sis. Mgr: T. Busch 

DATASOUTH COMPUTER CORP., 4216 Stuart Andrew, 
P.O. Box 240947, Charlotte, NC 28217, Tel: 704-523-8500, 
TELEX: B843018, FAX: 704-523-9296; EmpL: 140; Dist. 
Mgr: Ann Ve1as, National Aooounts Mg •. 

DATA SPECIALTIES, INC, See Zebra Technologies 
Corp. 

DATA TECH, DIV. OF PENRIL CORP, See Moisture 
Register Products Div, Aqua Measure Instrument 
Co. 

DATA TECHNOLOGY, INC,4 Gill Sf., Woburn,MA01811, 
T8t: 617-935-B82O, FAX: 617-935-9656; EmpL: 45; SIs. 
Mgr:LRizzo 

DATATRAN CORP, 355 Yuma Sf., Denver, CO 80223, Tel: 
303-n8-0870, FAX: 303-n8-0877; Empl: 17; SIs. Mgr: 
Cindi L Kemper; Dist. Mgr: Clndi L Kemper 

DATA TRANSLATION, INC, 100 Locke Or, Marlboro, MA 
01752, Tel: 508-481-3700, TELEX: 951646, FAX: 617-461-
8820; FSC No.: 61887; Empl.: 270; SIs. MgT: Pam Nelson; 
Dist. Mgr: Lori Dustin 

CT Hamden, Datcom ..................... 203-288-7005 
CA La Mirada, Select EIctms. ............. 213-921-5159 
FL Largo, Q-Rep ........ ................. 813-397-8431 
GA Norcross, HLV1eeAssocs.Inc. .•.. ; •.. 404-862-1587 
11. Inverness, CarVel Engrg. & Sis. ....... 708-934-9800 
IN Indian&pQ1is, Wilson Tech. Salsa •.•.•. 317-872-2513 
KS Lanexa, Mldtec Assocs................ 913-lj41-Q505 
MD Burtonsville, Chesapeake TechnIg., Inc. 

.. ................. : ... .. .......... .... 301-236-0530 
MA Waftharn, Datoom .................... 817-891-4600 
MI W. Bloomfield, Infinity, Inc. ............ 313-832-1179 
MN Edina, Mel Foster Tech. SIa, Inc. ...... 612-94 H1790 
MS Corinth, Hughes Assocs., Inc. ......... 801-287-2915 
MO Sl Louis, MIdtec Assocs. ............. 314-275-8688 
NJ HaddenIieId, G. L WiUiams Assocs. ... 609-428-8060 
NY .Ctark Mills, KI.M-G\Irner .............. 315-853-6126 
NY Elmont, Crane & Egert ................ 516-872-0800 
NC cary, Hughes Assocs., Inc. .......... .. 919-467-7029 
OH Cincinnali, Arthur Baier Co. ........... 513-779-2395 
OH Cleveland, Arthur Baier Co. ........... 218-461-6161 
OH Colurmus, Arthur Beier Co. ........... 614-784-1144 
OH Dayton, Arttiur Baier Co. .............. 513-278-4128 
PA Pittsburgh, Arthur Baler Co. ........... 412-367-ngg 
TN Knoxville, Hughes Assocs, Inc. • • • . • • . • 615-558-0283 
TX CaITolfton, Tech. Mktg., Inc. ........... 214-387-3601 
TX Houston. Technical MkIg, Inc. ....•.... 713-783-4497 
TX Round Rock, Technical MkIg, Inc ..•.. 512-244-2291 
lIT Murray, EIoorn, Inc. ................... 801-262-2400 
WA Bellevue, Advanced Power Camps. ... 208-747-9127 
WA Seattle, Advanced Power Camps. ..... 208-527-7945 
WA Spokane, Advanced Power Camps. ... 208-928-7959 
WA Vancouver, Advanced Power Comps. 

WI New Berln, C8rveI Engrg. & Sis. ..... . 
Can Calgary, Alb., Future Elctms. ........ .. 
Can . Downsview, Ont, Future EIctms. ..... . 
Can Pointe ClaIre, Clue., Future Elctrns. ... . 
Can Winnipeg. Man, Future EIctms. ...... . 

208-996-4239 
414-784-7007 
403-250-5550 
416-638-4nl 
514-694-nl0 
204-786-7711 

DA TRICON, Scientific Technologies, Inc.. 31089 
GensterAd., Hayward, CA 94544, Tel: 415-471-9717, FAX: 
415-471-8752; Empl: 42 

DATRON INSTRUMENTS, A Wavetek Company, 
Hurricane Way, Norwich, England, Unilad Kingdom NR6 
6JB, Tel: 803-404824, TELEX: 851975173, FAX: 803-
483670 

DATRON SYSTEMS, INC., 200 west Los Angeles Ave.. 
DATAMEDIA CORPORATION, 11 Trafalgar Square, DATATRONICS, INC, 28151 Highway 74, Romoland, CA Simi Valley, CA 93065-1650, Tel: 1105-584-1717, TWX: 

Nashua. NH 03063, Tel: 603-886-1570; Ernpl: 300; SIs. 92380, Tel: 714-92&'noo, FAX: 714-928-7701 910-494-2787, FAX: 1105-528-0885; FSC No.: 32255; 
Mgr: Dan Caldwell EmpL: 175; SIs. Mgr: C~ Rowley 

For all States not fisted, please contact factory In 

omfifii}r:lr.· 
FAX: 708-860-3672 

DATA MEGA INC., Mega Data. 790 Maple Lane, 
Bensenville, II.. 60106, Tel: 708-660-6501 
... .•..... .. . •.. ... .. ....... .. . . . .. ... . .. .. 001087-1089 

DATA POWER, See Beaver Labs 

DATAPROBE, 170 Coolidge Ave., Englewood, NJ 07631, 
Tel: 201-569-6464, TELEX: 200679-1'f1OB.UR, FAX: 201-
884-0939; EmpL: 30; SIs. Mgr: D. Weiss; Dial. Mgr: S. 
Weiss 

DATAPRODUCTS CORPORATION, 6200 Canoga Ave., 
Woodland Hills, CA 91367-2499, Tel: 818-668-4014, 
TELEX: 67-4734, FAX: 818-887-4789; Empl: 3500; SIs. 
Mgr: Paul [)epa; Dial. Mgr: J~hn Thorse 

DATAPRODUCTS NEW ENGLAND, INC, 50 Barnes 
Park North, Wallingford, CT 06492, Tel: 203-265-7151, 
FAX: 203-265-7601; FSC No.: 96238; Empl.: 300; SIs. 
Mgr: Robert Griffith 

DATAQ INSTRUMENTS, INC., 825 Sweitzer Ave., Akron, 
OH 4431" Tel: 218-434-4284 , BOo-553-9OO6, TELEX: 
6502817028, FAX: 218-434-5551 

DATA RACE, INC, 11550 IM-l0 West, Ste. 395, San 
AntonIo, TX 78230, Tel: 512-558-1900, FAX: 512-558-
1929; Ernpt.: 50; SIs. Mgr: Garrick C. Colwell 

. DATARAM CORP, P. O. Box 7528, Princeton, NJ 08543-
7528, Tel: 609-799-0071, eoo-a22-oo71, TWX: 510-885-
2542, FAX: 609-799-6734; Empl: 120; SIs. Mgr: Carl 
Anderson, SIs. V.P. ' 

RomoIand,CA 714-921H7oo For all states not listed, 
please contaCt factory In Romoland, CA 714-928-noo 

DATATRONIC SYSTEMS CORP., Computer 
Sciences Div, ex 44128 EEM/NMR, Panorama CIty, CA 
91412-0128, Tel: 818-988-5290; EmpL: 150 

DATAWARE ELECTRONICS INC., 6227 44th Ave. West, 
Mukilteo. WA 88275, Tel: 208-742-85n, FAX: 208-742-
8900 

DATAWRAP, INC., 37 Water Sf., Wakefield, MA 01880, Tel: 
617-246-5757, FAX: 617-246-5756; Empl.: 16; SIs. Mgr: 
Tony Lockwood 

Local Sales Offices & Reps 
FL Melbourne, R REP .. .. .. .. .... .... .... 407-242-9800 
NY Great Neck (East), F & F Metro ....... 518-482-4060 
OH Mount Drab, Benjenn Engrg. .......... 513-444-3175 
NY Syracuse (West), Labtronics .......... 315-455-7314 

DA-TECH CORP., 141 Railroad Drive, Ivyland, PA 19974, 
Tel: 215-322-8410, FAX: 215-322-9730; EmpL: 110; Sis. 
Mgr: Bradford W. Bentz 

FAX: 508-339-6356 

FAX: 714-533-6345 
DATUM TIMING, Datum Inc., 1363 s. swm College 

Blvd., Anaheim, CA 928Q&-5790, Tel: 714-533-5333, 
ESYLNK: 714-533-6345; FSC No.: 31160; EmpL: 280; SIs. 
Mgr: Charles Neumann ..... 001087, 11llO, 1184-1187 

Local Sales Offices & Reps 
AL Huntsville, Southem MkIg. Assocs. LId. 

.. .. .. . .. .. • .. .. .. .. . .. .. .. .. .. .. .. .. .. 205-534-6020 
AK Anchorage, Dryden Instnnn. .......... 907-344-4995 
CA Anaheim, DaIum .. ........ .. .......... 714-533-8333 
CA San Diego, M. Ficken ................. 619-292-9392 
CA Santa Clara, Ward/Davis Assocs. .••.. 408-245-3700 
CO UtlleIon, Vic Meyers Assocs. Inc. ..... 303-730-7313 
CT Mt Carmel, ScIenIific 0Vcs.- Connecticut 

.. . .. .. . . .. .. .. . . .. . .. .. . .. .. . .. .. .. ... 203-248-9361 
FL Longwood, Southern MkIg. Assocs. Lid. 

....................................... 407-882-7317 
FL SateIlHe, Southern Mktg. Assocs. Lid. 

407-7n-3587 
GA Marietta, Southern MkIg. Assocs. Lid. 

.. . . . .. .. . .. .... .. . .. ... . .. . .. .. .. .. . .. 404-565-0603 
II.. Des Plaines, Marsland Assocs. ....... 312-298-2620 
IN Brownsburg, Marsland Assoc. ........ 317-852-6688 
IA Marion, Marsland ..................... 319-373-0566 
LA Metairie, Data Mktg. Assocs. •......•.. '504-833-3855 
MA Waltham, ScientIIIc Devices-New England 

DATEL, INC, 11 Cabot Blvd, Manslield,MA 02048-1194, WI 
TeI:5~ TELEX: 1743B8;EmpL:550; SIs.Mgr: MN 

................... "," ... ,,, .. .. .. . .... 617-890-2252 
New Berlin, Marsland ................ . 414-788-8611 

612-545-4481 
314-991-1399 
609-428-8060 
201-984-6200 

A Risley ................................. 001158-1162 MO 
Mlmeepols, Marsland Assocs. ..•.... 
St Louis, Marsland Assocs. ......... .. 

Local Sales Offices & Reps NJ Haddonfield, G. L Williams Assocs. .. . 
AL Huntsville, Hughes Assocs. Inc. ....... 205-533-9108 NJ 
I\Z, Phoenix, Tech. Sis. ................... 602-246-1614 I11III 

Union, Friedman Assocs., Inc. ........ . 
AlbuQuerque, VIc Meyers Assocs. Inc. 

CA San Diego, Bestronics of San DIego.. 611H193-1111 .. .. .. .. .. .. .. . .. .. .. .. .. .. • .. .. .. • .... 505-884-B878 
CA Santa Clara, W. J. EIectrns. ........... 408-982-8222 
CO Denver, EIcom, Inc. .................... 303-337-2300 

NY Frankfort, I<apitaIlnstr. Sis. • ..•.. .•..•. 315-894-4245 
NC Durl1&rn. Southern MkIg. Assoc. Lid. .. 919-479-6034 

656 North Amerlean offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
OH DubNn, Micro Sia Corp. ....•.......... 614-792-9117 
TX Austin, Da1a Mktg. Assocs. ............ 512-338-4701 
TX Dallas. Da1a Mklg. Assocs. .. ... .. . . ... 214-661-0000 
TX Houston, Da1a Mklg. Assocs. ......... 713-579-2995 
TX San Antonio, Da1a MkIg. Assocs. . . . . .. 512-342-3031 
UT Salt Lake City, Vic Meyers Assocs. InC. 

..........•...•.•..••.••••.•..........• 801-581-1760 
MD Celumbia, Creative MkIg. Assocs. ..... 301-880-4161 
WA Seattle, Cemptronics ...•............. 206-284-4842 

DAVIDGE CORPORATION, 94 Commerce Dr. Buellton. 
CA 93427, Tel: 805-688-9598, FAX: 805-68&3306; EmpL: 
6; SIs. MgT: Dean Davidge 

DAVIES, HARRY, MOLDING CO., 4920 Bloomingdale 
Ave., Chicago, IL 60639, Tel: 312-622-8966; FSC No,: 
72512; EmpL: 113; Sis. MgT: Lee A. Sera; Dist. MgT: Lee 
A. Sera 

DAVIS INSTRUMENTS MFG. CO, INC., 4701 Mt Hope 
Drive, Baltimore, MD 21215, Tel: 800-38&2516, FAX: 301-
358-0252 

DAYCO PRODUCTS, INC., P.D. Box 1004, Deyton, OH 
45401-1004, Tel: 513-226-5926, TELEX: 288219, 1WX: 
81 G-459-1922; Empl.: 6000 

DA YTRONIC CORP., Hawker Siddeley, 2589 Cerporate 
PI., MiamiSburg, OH 45342, Tel: 513-886-3300,1WX: 810-
473-2978, FAX: 513-1166-3327; EmpI.: 180; Sis. MfJI: 
Ronald J. Toke 

DBA SYSTEMS, INC. P.D. Drawer 550, Melbourne, FL 
32902-0550, Tel: 305-727-D660, TELEX: 56-4383; Empl: 
740 

Del 
FAX: 913-782-5766 

DCI INC" 14812 W. 117th Street. P.O. Box 215, Olathe, KS 
68062, Tel: 913-78~5672; FSC No.: 56677; EmpL: 35; SIs. 
MgT: Larry Shelton ................... 801054; 001342 

Local SaI&8 Offices & Reps 
FL Sarasota. REP USA ................... 813-923-2897 
MA Pembroke, RG. Assocs.,Inc. .......... 617-293-5233 
MA Lowell, RG. Assocs., Inc. . . . . . . . . . . . . .. 508-458-9802 
NY PIttsford, L-Tron ...................... 716-383-0050 
WA Seattle, Brett Assocs., Inc. . • . . . . . . . . . . . 206-328-8900 

Panel Meiers 
AZ Phoenix, J.8mlth & Assoc. •........... 6O~267-0981 
CA Los Angeles, Power Partners ......... 213-215-0800 
CA MIn. V_, xa ....................... 415-969-1222 
CO Colorado Springs, J. Smith & Assoc. .. 719-597-5343 
CT Tolland, RG. Assoc. .................. 203-875-4201 
FL Sarasota, REP USA ................... 813-923-2897 
IL Chicago, Cemmodore I ............... 31 ~94-5441 
IL RolHng Meadows, Commodore Hnc. .. 708-394-5441 
MO Reytown, Varlec Assocs., Inc. ......... 816-737-0377 
MI Clarkston, Bradcor Elclms. . . . . • . . . • . . . 313-325-0941 
MN MinneapoJls, Trask Engrg. ............ 61~537-2434 

NJ Manchester, Variac ................... 314-394-6242 
NY Las Vegas, Jim Smith & Assocs., Inc. 

. . • . . . . • • . . • • • . . • . • • • • • • • • . . . . • • . . • • . .. 702-799-5053 
NJ Cherry HilL Analectro, Inc. . • . . . • . . . . . •. 800-795-6676 
NM Albuquerque, J. Smith & Assoc. Inc. •.. 505-345-6501 
NM Albuquerque, Jim Smith & Assocs., Inc. 

505-345-6501 
NC Charlotte, Zelco Assocs. Inc. .......... 704-541-6122 
NC Charlotte, ZeIco Assocs., Inc. ......... 704-541-6122 
MI Clarkston, Bradcor EIctms. . . . . . . . • . . . . 313-325-0941 
OH CleVeland, Bradcor EIcIms. ........... 218-671-1200 
TX Dallas, Mess. Inc. .. .. .. .. .. .. .. .. .. .. • 214-661-8292 
TX Dallas, Measurements, Inc. ........... 214-661-8292 
Can Montreal, Que., MorrIson & Force Dvcs. 

514-737-()072 

Displays 
FL Longwood. CBC EIcIms. .............. 407-831-5380 
GA Norcross, The Novus Grp. ............ 404-263-0320 
IL Elmhurst, Utronix SIs. Inc. .. .. .... .. ... 31~11 00 
KS Olathe.. .. .. .. .. .. .. .. .. .. .. .. .. .. .... 913-829-2600 
MI Clarkston, Bradcor EIcIms. • . . • • . • . • . • • 313-325-0941 
MO Manchester.. .. .. .. .. .. .. .. .. .. .. .. ... 314-394-6242 
MO St louis, Technical Sia Assocs. ...... 314-521-2044 
NY Las vegas ............................ 702-799-5053 
NJ Cherry HilL AnaIectro, Inc.............. 800-247-3581 
NY PIttsforcI. L-Tron Corp. ................ 716-383-0050 
NC Gary, The Novus Grp. ................ 919-48D-7771 
OH CleVeland, Bradcor Elctrns. ........... 218-671-1200 
OR Portland.. .. .. .. .. .. .. .. .. .. .. .. ... ... 503-241-9776 

RI' Warwick, Ertronics, Inc. ............... 401-732-3567 
TX Dallas, Kay Todd Assocs. ............. 214-458-8833 
Can StLaurent, Que, Ccmponetics ..•..•.. 514-331-9930 

DOl INC. 5 Dodge St, SIs. 310, Beverly, MA 01915-1703, 
Tel: 508-927-7976, FAX: 508-921-8388; Empl.: 4; Sis. 
MfJI: Erik Valeur; Dis/. MfJI: Erik Valeur 

FAX: 416-470-1479 
DDK ELECTRONICS, INC., 401 Bentley Street , 

Markham, ant, Canada L3R 9T2, Tel: 416-470-1348; 
EmpL; 25; SIs. MfJI: S1even Norton ...... C·1337-1345 

Local Sales Offices & RepIl 
CA Fremon~ OOK Elclms, Inc. .. .. .. .. .. .. 415-226-0400 
CA Laguna Hills, 001< EIcIms., Inc. ....... 714-455-9874 
CT Guilford, OOK EIctms. ................ 203-458-2563 
NC Cary, DDK EIctms., Inc. ............... 919-48D-8577 
TX Dallas, DDK Elclms., Inc. .............. 214-48D-1348 
Can Markham, DDK EIctms. ............... 418-470-1348 

Local Distributors 
IL Bensenville, V<JIf8I¥Jf Elctrns. ......... 708-860-1300 
MN Fridley, Voyager Elclrns. .............. 706-86D-1300 
OH Akron, AESCO .... .. .. .. .. .. .. .. .. .... 216-762-8818 
TX RIchardson, Altair ..................... 214-231-5166 
UT Sail Lake City, Kimball Elclms. . . . . . . .. 801-328-2075 
Can Montreal, ElcIm. Wholesalers ......... 514-769-8651 

DEAK TECHNOLOGY, INC., See Elpaz Instruments, 
Inc. 

DE ANZA MFG. SVCS. INC. 310 E. caribbean Dr, 
Sunnyvale, CA 94089, Tel: 408-734-2020, FAX: 406-734-
2580; FSC No.: 5935 & 5965; EmpI.: 100; SIs. MfJI: 
M"ochael A. Takahara 

DEARBORN WIRE & CABLE, INC., 250 w. Carpenter, 
Wheeling, II. 60090, Tel: 708-459-1000, 800-323-0198, 
FAX: 708-459-0170; FSC No.: 28105; Empl.: 135; SIs. 
MgT: Ray GrabowSki; Dist. MfJI: Donna KudJicki 

DE COURSEY ENGINEERING LABORATORY, 
11628 W. Jefferson, Culver City, CA 90230, Tel: 213-EX7-
9668; EmpI.: 7 

DEGUSSA CORP, Temperatur(! Sensing Products. 
104 New Era Drive, So. Plainfield, NJ 07080, TELEX: 
4754247, FAX: 906-757-8581; FSC No.: 630673043; Sis. 
MgT: Ron Fich1er 

DEI, 230 N. Market PI., Escondido, CA 92029, Tel: 619-743-
8344, FAX: 619-743-5297; EmpL: 30; Sis. MfJI: Mall 
Pedote 

DEI<, INC., 3840 Swenson Drive, St Charles, IL 60174, Tel: 
708-377-2575, FAX: 709-377-0372; Empl.: 115; Sis. MgT: 
Mark N. Cchen 

DELBERT BLINN CO., Box 2007, Pomona, CA 91769, Tel: 
714-629-3900, FAX: 714-622-6218; Empl.: 6 

FAX: 914-699-4005 
DEL ELCTRNS. CORP,. 250 E. Sandford Blvd., Mt 

Vernon, NY 10550, Tel: 914-699-2000, TWX: 710-562-
0130; FSC No.: 01378; EmpL: 95 .. A·1058-1057,2200; 

001700-1705 

Local Sales Offices & RepIl 
CA Alhambra (So. CA), MW.Riedel & Ce. 

CA Santa Clara (N.CA), Sourcatronics, Inc. 

MA Burlington, Tritel< Inc. .. .............. . 
PA Glenside, Koebert Assoc. ............ . 
WV Inwood, Koebert Assoc. .............. . 
MD Kensington, Koeber! Assoc. .......... . 

213-283-7694 

408-88B-B801 
617-272-4550 
215-987-2310 
304-229-9401 
301-493-8924 

DELEVAN DIY" American Precision Inda.lnc., 270 
Quaker Rd., E. Aurora, NY 14052-0449, Tel: 718-652-3600, 
FAX: 716-65~14; FSC No.: 99800; EmpI.: 300; SIs. 
MfJI: Denis Kohlhagen ................... A·1202-1205 

DELTA 
Local Sales Offices & Reps 

AL Decatur, EI Tech.. .. .. .. .. .. .. .. .. .... 205-353-7889 
AZ Phoanix, Toward Engrg. .............. 602-955-3193 
CA Chatsworth, Firat Rep. 01 S. CA ....... 818-718-6155 
CA Milpitas, Advanced Technlg. SIs. ...... 408-946-4111 
CA Solana Beh, Cerco .. .. .. .. .. .. .. .. .... 619-792-5555 
CO Parker, TMA .......................... 303-841-3435 
FL Deerfield Beh. Electro Camp. ......... 305-429-0802 
IL Downers Grove. Momak Sis. . . . . . . . . .. 31 ~963-6400 
IN Fort Wayne, Uberty SIs. .... .... .. .. ... 317-886-8396 
IN New Albany, Liberty Sia .............. 317-888-6396 
IA Cedar Rapids, C. Horn & Asst ........ 319-393-8703 
KS Parker, S. W. Wollard ................. 913-899-6552 
Me Lutherville, D. A. Dougherty SIs. Co. ... 301-321-7890 
MA Sler6ng, Compatible Cemps. ....•.••.. 508-4~3327 
MN Mendola Hgts., G-II Sis. .. .. .. .. .. .. .. . 612-454-3088 
NJ Morreslown, TAl ...................... 609-778-5353 
NJ Ridgewood, Bellou ................... 201-444-6890 
NY Manhassett, Ballou, Inc. ............... 516-627-1151 
NY Mendon, Tech-Mark .................. 718-624-3840 
NY Utica, Tech-Mark ..................... 315-733-0575 
NC Raleigh, Godwin ...................... 919-878-6000 
OH Mason, S-Tel< ........................ 513-399-5843 
TX Irving, Kite EIcIm. SIs. Co. .... . . ..... .. 214-98&0321 
WA BalleVue, N.R Schultz ................ 206-746-1890 
Can Mississauga, J. G. Weiss Co. Ltd. ..... 418-673-0011 
Can Nepean, J. G. Weiss Co. Ltd. .......... 613-825-0545 
Can St Laurent, J. G. Weiss Co. Ltd. ....... 514-337-5022 
Can Vancouver, J. G. Weiss Co. Ltd. ....... 604-873-1112 
Can Winnipeg. J. G. Weiss Ce. Ltd. ........ 204-783-4387 

Local Distributors 
CA Fountain Valley, Ecliptek " . . . . . . . . . . .. 714-963-4009 
CA Garden Grove, National EIcIms. ...... 714-892-7749 
CA Irvine,lTT Multicomponents .......... 714-727-4001 
CA San Diego, Neumann ................. 619-895-3005 
CA Santa Clara, Trinity EIcIms. •.......... 408-98D-9014 
CA Stanton, Inductive Cemps. ............ 71 B-828-3420 
FL Ft Lauderdale, Bros. EIec. 01 FI ......• 600-342-6700 
Me Savage, Pyttronics Ind. ............... 301-79~0708 
MA SlerNng, Compatible Comps. .......... 617-422-6762 
NJ E. Brunswick, Ilrothers Elclrns. • . . . . . . . 201-238-2200 
NJ. Fairfield, Micross Ccmps. ............. 201-227-6007 
NY Bohemia, Car-Lac .................... 516-567-4200 
NY Buffalo, Summil Oistrs................. 716-887-2600 
NY Farmingdale, Milgray/New York ...... 800-645-4729 
NY Plainview, ACI Elclms. ................ 518-293-6630 
PA Norristown, Century EIcIm.~. .... 215-631-5400 
TX Fort Worth, Patco Supply ............. 817-429-6596 
Can Burnaby B.c., R-A-E IOOL Elclms. Ltd. 

....................................... 604-291-8886 
Can Don Mills, Ontario, Saynor Varah EIcIms. 

.. . .. .. .. .. . .. .. . . .. .. .. .. . .. .. . . . . .... 416-445-2347 
Can MontreaL Quebec, Prelco EIctms. Ltd. 

....................................... 514-389-8051 
Can Pointe-Claire Quebec, Future EIcIm... 514-694-7710 
Can Willowdale. ant, Milgray EIctms. ...... 416-756-4481 

DELTA CONTROlS CORP, 565 Fortson Sl, Shreveport. 
LA 71107, Tel: 316-424-9471, TELEX: 794554, FAX: 318-
425-2421; EmpL: 32; SIs. MgT: Howard Entwistle, VP. Sia 

DELTA WIRE & CABLE CO. 2550 Ccmmonwealth Ave., 
P.O. Box B33, North Chicago.1l60064, Tel: 708-473-4990, 
FAX: 708-473-2425; EmpL: 12; SIs. MgT: PerrySlein 

DEL TAELECTRONICS MFG. CORP. 416 Cabot St, 
Beverly, MA 01915, Tel: 506-927-1080, T8..EX: 710-347-
0631, FAX: 506-92~; FSC No.: 00795;EmpI.: 108; 
Sis. MgT: CoIIean Lassiter; Dist. MgT: CoIIean Lassiter 

DELTA M CORPORATION, 525 Warehouse Ad., Oak 
Ridge, TN 37B3O, Tel: 615-483-1569, FAX: 615-483-1142; 
EmpL: 18; SIs. MfJI: Robert CHne 

A"ELT~ 
FAX: 415-770-0122 

DELTA PRODUCTS CORPORAnON, 3623 
Spinnaker Ct, FrerI)OI1I. CA 94538, Tat: 415-770-D660; 
EmpI.: 3000; DiBt. MgI:: Karen McMillan 
.'... A.1612-1613; C.1348, 1610-1611; 001706-1707 

Local Sales Offices & RepIl 
AL Huntsville, Electra-Mark. . . . • • • . • . . . • .. 205-830-4400 
CA Newport Bch, Elkins, Assocs. ......... 714-648-6475 
CA San Diego, Falcon Sis., Technlg. ...... 819-591-0504 
CA Santa Clara, GII!JI9I'-Toomey Assocs. 

• . . . .. . .. .. .. .. .. .. .. .. • .. . • . • ... .. • ... 408-244-2200 
CT North Haven, KItchen & Kutchen ..... 203-239-0212 
CO oan-, Moss MId. ...... .. .. .. .. .. .. .. 303-340-8535 
Il RoI6ng Meadow, Eagle Tech. Sis. ..... 706-991-0700 
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DELTA 

Il WheellrlQ. United Prods. Co. .......... 312-459-1222 
MA Burlington, Kitchen & Kutchen •.....•. 617-229-2660 
MN Edina, Hanna lind lId ........•.....•. 612-925-5700 
NJ Berkley Hgts., cambridge & Allen Assocs. 

...•........ , .•........................ 201-464-0203 
OH Shaker Hgts., Omega Sis., Inc. .... :... 513-434-5507 
OH University Hgts., Omega SIs.-<:leveland 

OK Tulsa, Advance Tech. SIs. ........... . 
OR POrtland, Tum Around Sis. .........•.• 
PR San Juan, Eictm. Tech. Sis. ...•......• 

LDCaJ DIstributors 
Al Huntsville, Hammond Elctrns. •.•...•.. 
P;z Phoenix, Future Elctms. .•.........•. ,. 
CA Buena Park, Cypress Elctms. ........ . 
CA Fullerton, Kent EIctms. ............... . 
CA San DI9go, Cypress Elctrns. ......... . 
CA San Diego, Sigma Elctms. ........... . 
CA San Jose, Compass Comp. .......... , 
CA San Jose, Sierra Weal ............... . 
CA Santa Clara, Cypress Eictms. .......• , 
CA Santa Clara, Kent Elctms. ............ . 
CO Wheatridge, Cypress EIctms. ....•.... 
CT Wallingford, Cronin Elctrn. •......•.... 

216-751-9600 
918-664-0482 
503-640-4641 
809-720-1300 

205-830-4764 
602,966-7140 
714-521-5230 
714-773-0781 
619-535-0011 
619-565-2000 
408-432-7575 
408-435-74n 
408-980-2500 
408-727-9810 
303-431-2622 
208-265-3134 

Delta Design 
Big Savings with Used 

Environmental 
Test Chambers 
Sales • Rentals 

Mechani(a~ C02, & lN2 
Systems Available 

Specialists ill reconditioned c"amb,rs from: 
Blue M, Delta Design, Ranseo, 

Tenney, & Thermotron 

For Product Information & Ordering. 
Call RAG Electronics .... 

~ 800-732-3457 
U 818-998-6500 

<€9> 
RAG Electronics, Inc. 

21418 Parthenia St., Canoga Park, CA 91304 

DELTROL 
l10ntipo/s 

RElAYS·SO LENOIDS·TIME RS·SOLENOID VAL VES 

FULL LINE AUTHORIZED DISTRIBUTOR 

l~l:!5~rA 
@ . ~ @ 

ELECTRIC SWITCHES 
.INCORPORATED 

2478 Fletcher Dr, Los Angeles, California 90039·2897 

213-660-1310 800-421-8855 
FAX- 213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION·-5100.FREE CATALOG 31EM on REQUEST 

Manufacturers and Sales Offices Directory 
FL Ft lauderdale, Hanvnond EIctms. .•.. 305-973-7103 
GA Norcross, Hammond EIctms. .•... '; . . .. 404-449-1996 
MD Beltsville, Perlricko SIlL ...•..• ,....... 301-937-4960 
MA Needham. Cronin..................... 617-449-5000 
MA Wilmington, Freedom Elctms. ........• 617-273-4300 
MN Mlnneapolill, Berquist Co. ............. 612-835-2322 
NJ Camden, General Radio .............. 609-964-8560 
NY Mt Vernon, All American .. .. ... ..•..•• 914-699-2224 
NC G..-.sboro, Hammond Elctms. ..•..•. 919-275-6391 
OH CinciMati, Schuster .................. 216-425-8134 
OR Beaverton. Cypnsss Eictrns. •..•.. . . . • . 503-641-2233 
TX Allen, Prime Distrll\J Co. .............. 800-526-7478 
TX Dallas, Cypress .... _.................. 214-869-1435 
WA Bothell,Cypnsss EIctms. .............. 206-483'1144 
WA Kent Kent Elctms. ..................... 206-672-5600 
Can Montreal, Future EIctms. .•.•......•..• 514-389-8051 

OELTA DESIGN, 5n5 Kearny Villa Ad., San Diego, CA 
92123-1111, Tel: 619-292-5000, TWX: 910-335-1215, 
FAX: 619-277-7984; ErnpL: 198; SIs. Mgr: Bob WlIUams 

DELTEC CO., 13065 HTom While Way; Norwalk, CA 90650, 
Tel: 213-926-2304, FAX: 213-926-8536; Ernpl.: 7; SIs. 
Mgr: Dennis Orman 

DEL TEC, 2727 Kurtz St, San Diego, CA 92110, Tel: 619-
291-4211, 800-854-2656, TElEX: 910-335-1241, FAX: 
619-299-612~; FSC No.: 52297; EmpL: 250; SIs. Mgr: Jeff 
Frank; Oist. Mgr: Gary Page 

DEL-TELEPRODUCTS, See DEI 

DELTROL 

FAX: 414-671-6809 
DEL TROl CONTROLS. 2745 S. 191h SI., Milwaukee, WI 

53215, Tel: 414-671-6800, TElEX: 28871; EmpL: 250; SI8. 
MgT: Frank Stadler; Oist. Mgr: Frank Stadler 
.............................. a'1456-1457,1616-1619 

Local Sales Offices & Reps 
Al HuntSville, JWL Assocs. .............. 205-883-1712 
P;z Tucson. Earl Clemick & Assocs. ... ,.. 602-749-4003 
CA Canago Park, C & W Camp. SIs. ...... 818-700-2664 
CA Santa Clara, Gagner-Toomey Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408-244-2200 
CT Waterbury, Cannon Assocs., Inc. ....•. 203-597-0240 
Fl DeerfIeld Bch., Jack Krutek & Assocs. 

GA Roswell, JWL Assoc. ................ . 
Il Elk Grove Village, Tristar Group ..... . 
IN Ft Wayne, Nationwide Comps. ....... . 
MA Chelmsford, Cannon Assocs., Inc. .... . 
MN St Paul, Kencotronics, Inc. ........... . 
MO Chesterfield, Weisler & Assocs. ...... . 
NY Pt Washington, Ashtec Inc. ..........• 
NY Rochester, Omni SIs. ................ . 
NC Charlotta, JWl Assocs. .............. . 
OH Willoughby, Nationwide Camps. ..... . 
PA Valley Forge, Providence Mkig. •...•.. 
RI Warwick, Cannon Assoc. ............ . 
TX Houston, Weisler & Assocs. .......... . 
WA Redmond, Halbar-PNW, Inc. .......•.. 
Can Pointe Claire, Nobel-Teck Inc. ..•..... 

I..DCaJ DIstributors 

305-42704202 
404-518-8500 
708-593-0200 
219-423-9535 
508-649-3809 
612-645-7717 
314-537-0010 
516-767-0336 
716-248-0340 
704-541-5750 
216-946-3226 
215-935-3300 
401-732-1570 
713-467-1862 
206-i3B2-0990. 
514-695-7498 

Al Birmingham, American Eictm. Supp. •. 205-942-4656 
Al Montgomery, Southam Controls ...•.. 205-277-5030 
P;z Tempe, Control Design ............... 602-829-7981 
AR lillie Rock, Carfton:-Baies Co. '" . . . . .. 501-562-9100 
CA Anaheim. Control Design ............. 714-821-1516 
CA Qanoga Park, C & A Eictms. .......... 818-340-6022 
CA San Jose, ConsolIdated Parts . . . . . . . • . 408-435-1200 
CA Tustin, Wealem Switches............. 714-259-8144 
CA Van Nuys, We&Garde Camps. .. " ., .. 213-873-4602 
CO Denver, Integrated EIctms. .......•.... 303-292-.6121 
CT Hartford, Hatry EIctms. ..... . ..•.. ... .. 203-527-1681 
CT Waterbury, Century Elec. ..•.......... 203-755-0405 
FL Altamonte Springs, Control Des. ...... 407-788-3220 
Fl Ft lauderdale, SE EIctms. ............ 305-583-4131 
Fl lakeland, Wes-Garde Comps. ........ 813-M4-7564 
FL Orlando, EMSCO .•.• ;................ 407-849-6362 
GA Stone Mountain, Control Des. .....•... 404-979-3500 
II. Bensenville, Gould EIctms. .•.....•... 708-860-7171 
IL Geneve, Melvin Elctms.. .•. . . . . . ..•... 708-232-7300 
IN Indianapolill, Control Design .......... 317-788-4559 
IA Davenport. Warren Radio •..•......... '319-322-5301 
IA Dubuque, Miller EIec. Supp. ........... 319-588-1469 
IA Marion, Control Des. ... :.............. 319-373-2923 
IA Weal Des Moines, Ramoo Co ......... 515-225-8933 
KS Kansas City, Kornlleld Thorp EIec. .... 913-321-7070 
KS Wichlla, Kriz-Davis Co. ............... 316-267-4354 

KY louisville, Peerless I[:Ictm. equip. ..•.• 502-837-7674 
MD Aberdeen, HIlroO EIctms. ............. 3OHI38-7990 
MA Brighton,lnterstate EIctms. Equip...... 617-782-9000 
MA WiIstborough, In Stock Prods. •..•.•.. 508-870-5750 
MI Jackson, Fulton RadIo Supp........... 517-764-6107 
MI Madison Hgis.. Galcd IndL EIctms. •.•. 313-542-9090 
MN MInneapolis, Control DesIgn ..••••.••. 612-721-8555 
MO St louis, Wa.Garde Comps. ••.•... ", 314-567-7n6 
NH Keena, Tradesmen EIctrl Supp. •...... 603-352-1205 
NJ Qakland, Relay Specialiles ... ...... ... 201-337-1000 
NJ Raritan, Masters EIcIm •.......•.•.... 201-725-3533 
NY Hauppauge, BroadIine EIctms. ........ 516-231-4100 
NY Hempstead. Davis EIctms. .•..•.•...•. 518-483-9200 
NY Rochester, MasUne EIctms. .•..•...... 718-546-5373 
NY Vesta~ Wholesale EIec. SUpp. ...... :.. 607-729-1526 
NO Fargo, WESCO •••••••••.••••••••.••.. 701-232-4446 
NO MinaI, J.L Company .... .•..•.•.••••• .• 601-852-4486 
OH Akron, AESCO EIctms. ................ 216-782-8818 
OH Willoughby, Gateway Megatech ...•.• 216-953-0333 
OK Ardmore, AIdmore EIec. Supp. ..•.•... 405-223-3571 
OK Tulsa, Radio, Inc. ..................... 918-587-9123 
OR Portland, Dunn EIec. .................. 503-286-0214 
PA Erie, Rem EIctms...................... 81~ 
PA Malvern, Control DesIgn .••.••.•••.••. 215-296-0150 
PA Philadelphia, lindley EIec. ......•..•.• 215-329-7005 
TX Dallas, ConIroI Design ... . .. . • . . • . . . . . 214-358-1441 
TX Lubbock, R & R EIec. Co. ......•...... 806-765-n27 
TX San Antonio, Blackbum Drives ConIroIs 

. •• . •. . . • . . . • . • . . . . . . . . . • . . . . • . . . . . • • • • 512-349-2621 
UT Salt lake City, Kimball EIctms. ......•. 801-328-2075 
VA Glen Allen, Hermitage DisIrS. .•...•.•• 804-550-3030 
VA Staunton, Southam EIec. ...•.•..••.•• 703-886-6218 
WI Manitowoc, Englewood EIec. • • . • • • . . .. 414-684-6853 
WI Milwaukee, Marsh EIctms. ....•...•.•. 414-475-8000 
WI New IIeI1in, Control Design ........... 414-784-1015 

DEL TRON, INC. 290 Wissahickon Ave., No Wales, PA 
18454-9990, Tel: 215-699-9261, FAX: 215-699-2310; 
EmpL: 175-160 ' 

DEL-TRON PRECISION, 5 Trowbridge Drive, Bethel, CT 
Q6601, Tel: 800-245-5013, FAX: 203-n8-2721; ErnpL: 50; 
SIs. MgT: Emil Melvin 

DENNIS CHEMICAL, 2700 Papin St., St louis, MO 63103, 
Tel: 314-n1-18OO, FAX: 314-nl-8399; EmpI.: 70; SIs. 
MgT: Charles F. Seger HI; Oist. MgT: Charles F. Seger III 

DENNISON MFG. CO., 300 Howard St., Framingham. MA 
01701, Tel: 508-879-0511, TElEX: 948-478; FSC No.: 
5975;2310; ErnpI.: 8000; SIs. Mgt: GeOrge Curtis; Oist. 
MgT: Mike Comers 

DENSEPAC MICROSYSTEMS, INC., 7321 lincoln Way, 
Garden Grove, CA 92641-1428, Tel: 714-898-0007, 800-
64-<:HIps, FAX: 714-897-1 n2; FSC No.: 86647; Empi.: 50; 
SIs. Mgt: Noonan Taylor 

......c:: DENSITRDN 

....., CDRPDRATIDN 

FAX: 213-534-8419 
DENSITRON CORPORAnoN, Densltron 

International 3425 w. lomita Blvd., Torrance, CA 
90505, Tel: 213-530-3530, TWX: 910-349-6200; FsC No.: 
62483; EmpL: 42; SIs. MgT: Richard Driscoll;. Oist. Mgr: 
Richard Driscoll ...•..... :...................... 801056 

LDCa/ Sales Offices·& Reps 
Al Huntsville, E.MA ..................... 205-536-3044 
Al Huntsville, EIctrn. MkIg. Inc. ... . •• . . . .. 205-837-7363 
P;z Phoenix, Chaparral Eictm. Inc. ........ 602-996-5909 
CA Irvine, Comp. Mkig. Assocs. ••••.•••••. 714-727-11688 
CA Milpitas, ~ Mkig. Assocs. (Telesis) 

. • • • . • . • . • . • . • . . . . . . • . . • . . . . . . . . . • . . . . . 408-946-7300 
CO Englewood, ~ SIs. •.••........•.. 308-779-8080 
CT W. Hartford, Nova Assocs. (~ Tech. Sis.) 

. .. ... . .. .... .. ..... ... .. .... ... ... .. .. 203-521-2101 
FL Margate, E.PM. Corp. ................. 305-977-0331 
FL Orlando, EPM Corp. .................. 407-425-6149 
GA Acworth, EAR. Inc. ••.••..•..•........ 404-975-3860 
IL NorUiIJrook, H. iIer1amin & Assoc. .... 312-272-2900 
IN FtWayne, RL Bontempo Assocs. .... 219-478-1057 
IN Inclanapolls, RL Bontempo Assocs. .• 317-299-8270 
KS lenexa, Midtech Assoc. . . . . . . . . . . . . . . • 913-541-0505 
MA Braintree, Nova Assocs. .............. 617-848-9330 
MI Southlielcl, R C. Nordstrom & Co. ..•.• 313-559-7373 
MN Minneapolis, ~ ..•....•...•. 612-338-3475 
MO St louis, Mldtech Assocs. ........•... 314-275-8886 
NY Marcellus, J. G. Welch Assocs......... 315-673-1009 
NY Patchogue, OptImum Sis. •.•..•......• 516-758-0644 
NY Rochester, J. G. Welch Assocs. ....... 716-244-1100 
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Manufacturers and Sales Offices Directory 
NY Rochester, Mullahy-Welch Sis. ..• . . • . . 716-266-279B 
NC Raleigh, Q-Tech SIs. .................. 919-782-8100 
OH Aurea, Engrg. Mktg. Assocs. ....•..... 216-562-6104 
OH Centerville, Engrg. Mktg. Assocs. ...... 513-433-2800 
OH Worthington, Engrg. Mktg. Assocs. .... 614-436-9452 
OK Tulsa, 0eIta Comp. Inc. ............... 916-592-7711 
PA Wynnewood, Metz-Benhem Assocs., Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. • . • . 215-896-7300 
TX Seagoville, 0eIta Comp. Inc. ...•...... 214-287-6333 
UT Salt Lake City, Wasalau/Prorep Mklg. 

. . . . . . . . . .. . • . . . . . . . . .. . . . . . . . . . . . . .. •. 801 -266-3434 
VA Sterling. BeIlCOll-North . . . . . . ... .. . . ... 703-476-2480 
WA Seattle, J. J. Assocs., Inc. ............. 206-246-6619 
Can Mississauga. Ont, IntelaTech •........ 416-629-0082 

DEPAC CORP., 201 Mill St, Rome, NY 13440. Tel: 315-
339-1265; Empl: 3 

DERINGER MFG. CO., 1250 TownHne Road, Mundelein, IL 
60060, Tel: 706-586-4100, TWX: 910-885-4231; SIs. Mg,: 
W.Johnston 

DESIGNATRONICS, INC., See Automatic Coil Corp., 
Sub. Designatronics, Inc. 

DESIGN AlITOMATION, INC., BOO Massachusetts Ave., 
Lexington. MA 02173-3992, Tel: 617-862-8998, FAX: 617-
862-3769; FSC No.: 40417; Empl.: 8 

DESIGN COMPONENTS, INC. 1 Kenwood Circle, 
Franklin, MA 02038, Tel: 506-52!1-73oo, 8O().341-4811, 
FAX: 506-52()"1424; Ernpl: 60 

DESIGN TECHNOLOGY, 105()"R Pioneer Way, EI Cajon. 
CA 92020, Tel: 619-44()"7666, FAX: 619-44()..8048; FSC 
No.: 619-44()..8048; Empl.: 50; Sis. Mg': Jell .Ionas; Disl. 
Mg,: Sharry Golden 

DESPATCH INDUSTRIES, 63 St Anthony Parkway, P.O. 
Box 1320, Minneapolis, MN 55418, Tel: 612-781-5363, 
TELEX; 29-0704, TWX: 6266-5512; Empl: 360; SIs. Mg,: 
P. Olson 

DETORONICS CORPORATION, 10660 E. Rush St, S. EI 
Monte, CA 91733, Tel: 816-579-7130, TWX: 91()"587-
3436, FAX: 816-579-1936; FSC No.: 29867; Empl: 45 

DETROIT COIL CO., 2435 Hilton Rd., Ferndale, MI 48220, 
Tel: 313-396-5600, FAX: 313-396-0481; Empl.: 120; Sis. 
Mg,: T. Dougherty ............................. 8·1620 

Local Salas Officas & Reps 
CT Bristo~ M.L Assocs. . . . . . . • . . . . . . . . . . .. 203-589-2856 
GA Decatur, Austin Brown Assocs. ....... 404-37()" 7500 
MA Waytand, M. L Assocs. ............... 506-356-5540 
MI Ferndale, Detro" Coil Co. ............. 313-396-5600 
MN Little Canada, Assured SIs. ........... 612-482-1309 
NJ MorriStown, Andrews & Andrews. . . . .. 201 -569-8600 
NY Glen Haad, Andrews & Andrews ...... 516-892-8666 
PA Tamaqua, Loman Co. •..•.....•....... 609-796-0055 
WA Kent. C. a Parsons Co. ............... 206-762-7373 

DETROIT TESTING LABORATORY, INC., 7111 E. 
Eleven Mile, P.O. Box 869, Warren, MI 4809()"0869, Tel: 
313-754-9000, FAX: 313-754-9045; FSC No.: 0739; Empl.: 
100 

DEVAR, INC., 706 Bostwick Ave., Bridgeport. CT 06605, Tel: 
203-366-6751, TELEX: 96-4234, FAX: 203-366-3747; 
Empl: 80; SIs. Mg,: T. W. Tomasko 

DEVELCO, INC., 175 Nortech Pkwy. San Jose, CA 95134-
2306, Tel: 406-945-6500, TWX: 91()"339-9295, FAX: 406-
945-6504; Empl.: 50; Sis. Mg': W. J. Baker 

DEXTER RESEARCH CTR., INC., 7300 Huron River Dr. 
Dexter, MI 48130, Tel: 313-426-3921, TELEX: 757075 
DEXTER RES UD; Empl.: 22; Sis. Mg': Robert Toth Jr. 

DEXTER SCIENTIFIC, 308 Benham St, Palatka, FL 32177, 
Tel: 904-326-2450; Empl.: 1 

DE YOUNG MFG, INC, 12920 N.E. 125th Way, Kirkland. 
WA 98034, Tel: 206-823-4798, FAX: 206-821-8633; FSC 
No.: 54937; Empl.: 70; SIs. Mg,: Tad Johnson 

DGH CORPORATION, P. O. Box 5638, Manchester, NH 
03108, Tel: 603-822..()452, FAX: 603-622-0487; Ernpl.: 10 

DH PRINT, DIV. OF DH TECHNOLOGY, Technical 
Research Park, Riverton. WY 82501, Tel: 307-856-4821, 
FAX: 307-856-0412; Empl: 230; SIs. Mgr: Rich PhiJllps; 
DiSI. Mgr: Rich PhilHps 

DIAGOSTIC INSTRUMENT CORP, 4 Copeland Dr., Box 
J, Ayer, MA 01432, Tel: 506-772-4572, FAX: 506-772-
5210; Empl: 125; SIs. Mgr: Brad Barone 

DIALIGHT CORPORATION. 1913 Atlantic Ave. 
Manasquan, NJ 06736, Tel: 906-223-9400, FAX: 906-223-
8786; En'1:>l: 400; SIs. Mgr: W. Moore ... 8·1145-1150 

Local Sales Offices & Reps 
AL Huntsville, cartwright & Bean ......... 205-B3(J..1540 
AZ Phoenix, Sheller-Kahn Co .........•... 602-581-0864 
CA Los Angeles, Landa & Assocs. ........ 213-879-0770 
CA Pleasanton, MouHhrop Sis. .. : . • • . . . . . . 415-463-0450 
CA Santa Ana. Landa & Assocs. .......... 714-543-7805 
CO Boulder, Comp. Prods. SIs. . . . . . . . . • . .. 303-53()..28OO 
FL Ft Lauderdale, Panamtech, Inc ....•... 305-587-3769 
FL Oviedo, Panamtech Inc. ... .. . . .. . . •. .. 407-879-5506 
GA Norcross, Cartwright & Bean . . . . . . • . .. 404-366-0160 
IN Indianapolis, EJctm. Reps .............. 317-894-1414 
IA Cedar Rapids, LoweIJ..Kangas & Assoc. 

.. • . . . . . . . . . . . .. . . . . . .. . . . .. . . . . . . . •. •. 319-362-9290 
KS Shawnee, Lowell Kangas & Assocs. .. 913-631-3515 
LA Covington, Cartwright & Bean ........ 504-892-1780 
MA Chelmsford, John E. Boeing Co.. Inc. .• 506-256-5800 
MI Royal Oak, Hilftronics .,............... 313-435-0920 
MN Minneapolis, Professional Sales For Ind 

· . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. •. 612-944-8545 
MS Jackson, cartwright & Bean .......... 601-961-1170 
MO St Louis, Lowell Kangas & Assocs. .,. 314-821-4050 
NY Liverpoo~ Gen-Tech ............ :..... 315-451-3480 
NY Melville, Parallax •...............•..•. 516-351-1000 
NC Charlotte, Cartwright & Bean . . . . . . . . .. 704-536-0303 
NC Raleigh, cartwright & Baan ........... 919-876-4130 
OH Dayton, Baehr, Gresnleaf & Assocs. .. 513-439-0724 
OH Westlake, Baehr, Greenleaf & Assocs. 

· . . . • . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . .. 216-892-1770 
OH Worthington. Baehr, Greenleaf & Assocs. 

....................................... 614-84H)220 
OR Togard, Earl & Brown Aasocs. ......... 503-639-2100 
PA Broomall, LD. Lowery .•. ....•. .. . .. . .. 215-356-5300 
PA Warrendale, Baehr, Gresnleaf & Assocs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 412-934-3086 
TN Knoxville, cartwright & Bean .......... 615-693-7450 
TN Nashville, Cartwright & Bean ......... 901 -362-8345 
TX Austin, Tesco ........•................ 512-834-8374 
TX Dallas, Tesco ......................... 214-553-1200 
TX Houston, Tesco, Inc. •................. 713-69()..4909 
VA Earlysville, LD. Lowery, Inc. .•......... 804-973-6672 
WA Radmond, Earl & Brown Assocs. . . . . .. 206-885-5064 
Can Kirkland, PO, Longman SIs., Inc. ....... 514-894-3911 
Can Mississauga. Dnt. Longman SIs., Inc. 

Can Vancouver, B.C. Arwin Tech. Ltd. ..... 

Local Distributors 

416-67()"81oo 
604-98Q..4557 

AR Little Rock, carlton Bates ............. 501-562-9100 
CA Garden Grove, Richey Impact, Inc .... : 714-895-0060 
CA Gardena, California Switch ............ 213-77()"2330 
CA Los Angeles, Bell Inds. . . .. . .. . .. .. . . .. 213-826-6778 
CA Sante Clara, Cypress EJctrns. ........• 406-980-8400 
CO Denver, CSID . . • . .. . . . . . . . . .. . .. . . . . .. 303-292-9594 
FL Orlando, EMSCD ..................... 407-849-8362 
FL Orlando, Hammond EJctms. •.. . . . . . . .. 407-849-8060 
GA Norcross, Dow Elctms. ...•.........•. 404-446-4004 
IL Chicago, Newark EJctms. ............. 312-784-5100 
IL Palatine, Ohm Elctrns. ................ 706-359-5500 
IL Peoria, Klaus Radio, Inc. .............. 309-691-4840 
LA Lafayette, Ralph's of Lafayette........ 316-233-0105 
LA New Orleans, Southern Radio ........ 504-524-2343 
MD Baltimore, Resco ..................... 301 -931 -8200 
MA Hingham, Sager EJctms ............... 617-749-6700 
MA Norwood, Gerber Elctrns. ............. 617-769-6000 
MI Livonia, Chelsea Ind/RS Elec. ........ 313-525-1155 
MN St Paul, Gopher Elctrns. .............. 612-483-3322 
MO Kansas C"v, Wafters Indl. ............. 816-531-7015 
MO Maryland His., L Comp ............... 314-291-6200 
NJ Kenilworth, Federatad Purchaser ..... 906-272~ 
NY Buffalo. Summit Distrs. ................ 716-867-2800 
NY Elmsford, Ancar Elctrns. .............. 914-592-7100 
NY Hauppauge, BroedUne EJctrns. ........ 516-231-4100 
NY Lynbrook, Peerless Radio Corp •.•..... 516-593-2121 
NY Melville, Arrow EJctms. ................ 516-391-1300 
NC Raleigh, Southeastern EJctms. ........ 919-826-2311 
OH Akron, Aesco Elctrns., Inc. . . . . . . . . . . • .. 216-762-8818 
OH Columbus, Hugh ..... Peters, Inc .....•.. 614-294-5351 
OH Dayton, Stotts Friedman ...........•.. 513-296-5555 
OH Warren, Rem EIctrn Supp. ...........• 216-373-1300 
OK Tulsa, Radio. Inc. ....••........•...... 916-587-9123 
PA Philadelphia, PEl/Genesis. . .. . •. . •. .. 215-673-0400 
PA Reading. BarbeyEJctms. .. : ........... 215-376-7451 
PA Trevose, A1mo Elctrns. ................ 215-953-2800 
TX Dallas, Norvell EJec.. Inc. ••............ 214-233-0020 
TX HOUston; Harrison Equip. Co. .• :...... 713-879-2600 
VA Chartottesville, Virginia EJctms. ...... .' 804-296-4184 
WA Bellevue, AJmac Elctrns. .............. 206-843-9992 
WI Milwaukee, Marsh EJctms. .......•..•. 414-475-6000 
Can Don Mills, On!., Saynor Varsh .•.•...•. 714-895-0060 
Can Edmonton, Alb., Cardinal Ind Elec. .... 403-483.6266 
Can Willowdale, Ont., Electro Sonic •.•.. . .. 416-494-1666 

DIANACHART INC., 101 Round Hill Or. Rockaway, NJ 
07866. Tel: 201-825-2299, FAX: 201-825-2449; Empl: 10; 
Sis. Mgr: a McWilliams 

DIGITR 
Dli AN CONTROLS, INC, 16 Jonathan Drtve, Brockton. 

MA 02401, Tel: 506-599-8000, FAX: 506-599-8658; FSC 
No.: 06900; Empl: 25; SIs. Mgr: Raymond SteIIQrd 

DICKINSON USA INC, Dickinson Manufacturing Co. 
Ltd. 11324 MuJcifteo Speedway, Lynnwood, WA 98037, 
Tel: 206-742-3677, 80()..659-9768, In Canada 804-525-
6444, FAX: 206-347-8502; ErnpJ.: 30; SIs. Mgr: Robert Farr 

DIELECTRIC COMMUNICATIONS, General Signal, 
Tower Hili Ad, RaymoncJ. ME 04071, Tel: 207-855-4555, 
8O().34HI678, TELEX: 71 ()"229-6890, FAX: 207-855-
4669; FSC No.: 08441; EmpL: 220; Sis. Mg': RoN Olsen 

DlaECTRIC LABS. Rle. 20 E, cazenovia, NY 13035, Tel: 
315-655-8710, TELEX: 682-B91 Dielectric Labs., FAX: 315-
655-8179; FSC No.: 55153; ErnpL: 100; SIs. Mgr: Gunter 
VorJop 

DIE· TECH INC., 295 Sipe Ad, RDI, York Haven, PA 17370, 
Tel: 717-938-8771, FAX: 717-936-8099 ........ <>1347 

DIETERICH STANDARD, A Dover Industries 
Company, P.O. Box 9000, Boulder, CO 80301, Tel: 303-
53()..9600, FAX: 303-53Q..7064; Empl: 105; SIs. Mgr: 
Robert Heiser; Dist. Mgr: Robert Heiser 

DIETZ DESIGN, INC, 100 Electronics Pkwy, Belton, Me 
64012, Tel: 816-331-4911, FAX: 816-331-4914; FSC No.: 
93652; Empl: 75; SIs. Mgr: Chaa A. McMurray 

DIGJ.·DATA CORP, 8580 Dorsey Run Ad, Jessup, MD 
20794, Tel: 301-496-0200, TELEX: 87-580, FAX: 301-496-
0771; Empl.: 40; Sis. Mg,: Allen Grams 

DIG I-KEY CORP, 701 Brooks Ave. South, Thiel River Falls, 
MN 5670H)677, Tel: 216-681-8674, 1-8O().344-4539, 
FAX: 216-681-3380 

DIGITAL DATA SYSTEMS, 1551 N.W. 65 Ave. Ft 
lauderdale, FL 33313, Tel: 305-792-3290, TWX: 91 ()..997-
4751 (Dig~), ESYLNK: 62756087, FAX: 305-581-13; FSC 
No.: 65136; EmpL: 20 

DIGITAL DYNAMICS, INC., 5274 Sootts Valley Dr. Sootts 
Valley, CA 95068, Tel: 406-436-4444; FSC No.: (8.I.e. Code 
- 3823); Empl.: 15 

DIGITAL EQUIP., One Iron Way, Marlborough, MA 01752 

DIGITAL MOTOR, INC., 1075 N.W. Murray Ad, Ste. No. 
255, Portland, OR 97229-5501, Tel: 503-629-9682, FAX: 
503-69()..9876; ErnpJ.: 6 

DIGITAL PRODUCTS, INC. 108 Water Street, Watertown, 
MA 02172, Tel: 617-924-1680, 80().243-2333, TELEX: 
312345, FAX: 617-924-7814; Empl: 100; Dist. Mg,: Neil 
Peterson 

DIGITAL RADIO CORP. 601 8. Pacific Coest Hwy, 
Redondo Beach, CA 90277, Tel: 213-316-4114, FAX: 213-
543-1258; Empl: 27; Sis. Mg,: Arvin L Perry 

DIGITEC, 959 Cheney Ave., Marion, OH 43302, Tel: 614-
387-3444, TELEX: 3775688; FSC No.: 16152; Ernpl: 45; 
SIs. Mgr: Bruce Poplin; Dist. Mgr: Bruce Poplin 

DIGITRRn® 

FAX: 714-391-4558 
DlGITRAN DIVISION, Xcel CorporatiOn. 4290 E. 

Brickell St, OntarIo, CA 91761, Tel: 714-391-4321; FSC 
No.: 07126; Empl.: 300; SIs. Mg,: W. Miller; Dist. Mgr: 
Kathy Simonds.. .. ..• .. ... .. . •.. ..•.•.•. 801880, 1805 

Local Distributors 
AL Huntsville, Comp. Oistrs. .............. 205-883-7501 
AL Huntsville, Powell Elec. ............... 205-539-2731 
AZ Tempe, PoweH Elctms. ............... 602-967-7536 
AR Little Rock, Comp. Distrs. ............. 501-227-6278 
CA Cerroo.. EH:om ...................... 213-404-2961 
CA Fullerton, Pyramid ••... 714-773-0781,213-891-0561 
CA San Diego, EJ..Com ................... 619-576-0900 
CA San Jose, Powell Elctrns. .........•... 408-943-9020 
CA Sante Clara, Pyramid EIec. ..•...•.•... 406-727-9810 
CT HamcJen, Impact EJctms. .............. 203-281-1331 

-FL Ft Lauderdale, Comp. Distrs. . . . . . . . . . . 305-971-4950 
FL Ft Lauderdale, Powell EIectr.lFIa . . . . • 305-972-4300 
GA Norcross. Comp. Disl/s. .... .. . .. . • . . . • 404-441-3320 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 659 



DIGITR Manufacturers and Sales Offices Directory 
R. Mt. ProapacI, Magnuson EIcIms. •..•.• 
IN IndanapoIi8, Graham Else. ~ ••••••••••• 
Me Columbia, Powell Electr ..........•.... 
MA Canton, Impact SIs. Co. .•....•..••.•.• 
MA west BoIougI1, Powell EIecIma. .•..••. 
MI Uvonia, P\On88r/Michigan .•.......... 
MI St. Clair Shores, Speclallies MIg; .•..•. 
MN St. Pau~ Magnuson EIec. ••..•••.••••• 
~ Hasbrouck HgIs., Tory SIs. ••.•.••...•. 
NY RochesIer, ModuIex Corp. •••••••••••• 
NO Cary, Powell Else. •...•...•..•...•..•. 
NO Raleigh, Camp. DiaIrB. •.• ' .•••.•••••••• 
PA PhIladelphia, Powell Electr. • ••..•.•..• 

312-956-0700 
317-634-8202 
301-621-4070 
617-621-1500 
617-336-6100 
313-525-1600 
313-n1-2700 
612-227-6496 
201-2811-5656 
716-647-11700 
919-467-1212 
919-634-9465 
215-365-1900 

DILL INSTRUMENTS INC. 436 W. Willard, Kalamazoo, MI 
49005, Tel: 616-38&-5706, FAX: 616-38&-5704; EmpL: 10; 
SIs. Mgr: Terry Simpson; Dist. Mgr: Robert Boyle . 

. OH MedIna, J.C. HofsIeIIer Co .•..•.••..•... 216-241'4660, 
FAX:216-725-4471 

OK Belhany, DesIgn Mk1g. •.• •• . • • . •• • . • . • 405-7119-5911 
OR Beaverton, Westmark EIcIms. Inc. ..•... 503-641-8780, 

FAX:503-641-t1763 
·OR Tigard, EIcIms. Comps. SIs. •.•.....••• 503-245-2342 
PA ErIe, J.C. Hofs1IItIer Co. ••.••...• ;..... 412-355-7303 
TN Hemi1age, Hughe$ Assocs. •.••••••••• 615-871-()906 
TN KnoxvIlle, Hughes Assocs. ••.••••••••• 615-558-0283 
1)( Austin, Design Mktg. ••••••••.•••••••••. 512-263-9151, 

FAX:SI2-2S3-3447 
1)( Dallas, DesIgn Mktg. .•...•....•........ 214-4110-8151, 

FAX:214-480-6214 
1)( Fait Worth, Design Mktg. •.••...•••... 817-232-3155 
1)( Houaton, Design Mktg. •..•.•.•....•.••• 713-550-3318, 

FAX:713-55G-9114 
UT Salt Lake CIty, Wasatch Reps. ......... 801-268-3434, 

DILLON, Weigh-Tronilc, Inc., 1000 ArmsIrong Dr. VA 
Fairmont, MN 56031, Tel: 507-l!36-4461, TELEX: 756594, 
FAX: 507-:!38-4195; Empl: 500; SIs. Mgr: Randy NewlIn; VA 

FAX:801-286-9021 
Lynchburg, Jim GriIIin •..•..••.•.••.•. 804-237-0596 
Sterling, Beacon North •........•..•.••. 703-478-2480, 

FAX:703-435-7115 
WA Bellevue, W8SImark EIctms. Inc. •.....• 208-454-1944, 

FAX:208-454-2488 
Meroerlsland, EIctms. Comps. Sis. •••. 208-232-9301 
Caguas, CarIbbean Elclms. ..•...•..... 8011-748-9697, 

FAX:1lO9-748-9441 

0/fJt. Mgr: Torn Gallagher 

DlLOG. 1555 S. Sinclair St, AnaheIm, CA 92606, Tel: 714- WA 
937-5700, 1-6OCHl1LOG 32, TELEX: 81136051, FAX: 714- PR 
976-2420; FSC No.: 95-3205555; EmpL: 250; SIs. Mgr: 
Dennis Edwards 

DIlWOL WIRE & CABLE INC. 435 Enfield Rd., Burlngton, 
0nI., Canada L7T 2X5, Tel: 416-6111-2343, FAX: 416-6111-
8440; SIs. Mgr: J. R Mattie 

DlMCQ-GRA Y, 6200 S. Suburban Ad., Dayton, OH 45456, 
Tel: 513-433-7600, FAX: 513-433-0520; i:mpL: 120; SIs. 
Mgt: James L Hart 

Can calgary, Cane Rep. Grp. Inc. .......•..• 403-255-0294, 
FAX:403-255-4902 

Can Montreal, c-Rep Grp.1nc. .......... 514-278-44n, 
FAX:514-278-3646 

Can SUrrey, Cana Rep Grp.Inc. ...•...•..... 604-598-1232, 
FAX:604-599-3616 

Can WlIIowdaIe, c- Rep Grp.lnc. ..•..... 418-200-6683, 
FAX:416-250-6684 

DIMENSIONS UNLIMITED, INC. 1636 Gervais Ave., St. DIONICS, 65 Rushmore St, WestI:Iury, NY 11590, Tel: 516-
Pau~ MN 55109, Tel: 612-no-563O, FAX: 612-770-0647;' 997-7474, FAX: 516-997-7479;FSC No.: 50657; ErnpL:45; 
SIs. Mgr: DavId Flod SIs. Mgt: Ron CoIiI1O 

DIODES INC., 9957 Canoga Ave., Chatsworth, CA 91311, 
Tel: 818-882-4920, 800-821-1178, FAX: 818-341-1736; 
FSC No.: 12060; Empl: 55; SIs. Mgt: MarvIn ZldeI; Dist. 
Mgr: Sue Reiniah .•..•.•..•.•.•••.••••.•••••••. Ao2093 

I..oceI Sales 0Iti0es & Reps 
AL HuntsvIlle, Hughes Assocs. •••••• : ••••• 205-533-9108, 

FAX:205-533-4667 
p;z Phoenix, Sanford Sis. ..•..•...•..•.•... 802-957-3570, 

FAX:802-955-2636 
CA Los AngaIse, Landa & Aasoc. ..•..•...• 213-679-0770, 

FAX:213-478-0190 
CA Los Gatos, NorcaI •..•.•..•...•..•...• 408-355-7n1 
CA Sen Diego, Costal EIctms. Sis. •••••.••• 618-459-4148, 

FAX:619-454-2611 
CA Santa Ana, Lande & Assocs. ••••••••••. 714-543-7805, 

FAX:714-543-1380 
CO Denver, AKI Entps. ......•.•...•..•... 303-368-4488 
FL MeiItand, HLqIes Assocs. .••.•••.•..• 407-629-5933 
FL Tamaroc:, Hughes Assocs. .•••.•..•... 305-72()-1674 
GA NoIcross, Hughes Assocs. •....••••..•• 404-662-1567, 

Dla-REV, Dlv, of Info-Ute Corp., 422 Cliff St, FairvieW, 
~ 07022, Tel: 201-1141-4455, FAX: 201-1141-4919; EmpL: 
13; SIs. Mgr: Joeeph M. carteIIi ..•.••... 801056-1064 

DIRECT AID, 31332 Via CoIinas, Ste. 102, WesItake VI., CA 
91362, Tel: 818-889-1013, 8OO-443-8Oeo; SIs.Mgr:TOdd 
Smi1h; Dist. Mgr: TOdd Smi1h 

DIRECT .CONVERSION TECHNIQUE, INC. 1245 
Fogest Ave. 12, Des Plaines, IL 60016, Tel: 708-827-2282, 
FAX: 708-827-2260; EmpL: 6; SIs. Mgt: Thomas A. 0chaI 

DIRECT SOUND CORPORATION, 150 Fifth 'Ave. 
SuI1e 645, New York, NY 10011, Tel: 212-691-9050, FAX: 
212-807-1598; EmpI.: 3; SIs. Mgt: A. Takayama 
.....................................•. B0 1881; C>1348 

I..oceI Sales 0Iti0es & Reps 
NY New York, DaHchi Shoji of America, Inc. 

•..••....•.•.•.....•......•.••..•..•... 212-691-11050 

DIVB.BISS CORP. m6 Ml Gilead Road, FrecIerIcktown, 
OH 43019, Tel: 614-694-9015, FAX: 614-894-9035; EqlI.: 
40; SIs. Mgr: Terry Divelbiss; 0/fJt. Mgr: Tlm Kneu~ Rick 
Reed 

DIVERSIFIED CASE CO. Ells Ave., 011. 2, WhIIeeboro, NY 
13492, Tel: 315-736-3028, FAX: 1-315-738-2049; Empl: 
75; SIs. Mgr: ChartIs Rsher 

DIVERSIFIED ElECTRONIcs. INC. p.o. Box 1140, 
Evensville, IN 4n06-1140, Tel: 812-428-2608, FAX: 81~ 
425-6930; EmpL: 55; SIs. Mgt" John L Smi1h 

DIVERSIFIED OPTICAL PRODUCTS, INC. 282 Main 
St, SeIem, NH 03079, Tel: 803-898-1680, 'TWX: 
7103366747, ESVLH<: 62229740, FAX: 603-698-3970; 
FSC No.: IHT10; EmpL: 49; SIs. Mgt: James A. Greene 

DIVERSIFIED SYSTEMS, INC. 6232 La Pas Trai~ 
IncianapoIIs, IN 46268, Tel: 317-299-9547, FAX: 317~296-
2055; FSC No.: 
5693;5999;R212;R496;R698;S901 ;S902;S903;S906; 
EmpL: 1000; SIs. Mgt: Paul Madden 

DIVERSIFIED TECHNLG., p.o. Box 748, RIdgeland, MS 
39157, Tel: 801-856-4121, TELEX: 565326, FAX: 601-858-
2888; EmpL: 1000; SIs. Mgr: Barrie McArthur; Dist. Mgr: 
Barrie McArthur 

DIXSON, INC. 287 27 Ad., Grand Junction, CO 81503, Tel: 
303-244-1241, FAX: 303-245-6267; ErnpL: 250; SIs. Mgt" 
Ray Carlson 

OJ INSTRUMENTS, INC. 18 RepubHc Ad., N. Billerca, MA 
01862, Tel: 508-667-5301, FAX: 508-667-8804; FSC No.: 
5n47; EmpI.: 30; SIs. Mgr: David Fist 

A o LCustom 
FAX: 416-475-0602 

D. L CUSTOM, 7250 VICtoria Park Ave., Markhem, On!, 
Canada L3R 2M5, Tel: 416-475-0275; SIs. Mgr: Las Hul, 
Jr .••..••.•.••••.•••••.••.••••.•••.•.•••••..•••.• C>1026 

D. O. INDUSTRIES, 200 cOmmerce Dr. Roches1er, NY 
14623, Tel: 716-359-4000, )'B.EX: 200802, FAX: 71~ 
4999; SIs. Mgr: Jeremy Goldstein 

DOLAN-JENNER INOS.. Box 102Cl, Wobum, MA 01801, 
Tel: 617-935-7444,.TELEX: 94-6161, FAX: 617-938-7219; 
E~: 120; SIs. Mgt: B..I. Dolan; Dist. Mgt: S. Futran 

DOLPH, JOHN c.. CO. New Ad., Monmouth Junction, ~ 
06952, Tel: 201-329-2333, FAX: 201-328-1143; SIs.Mgt: 
J. E. Rooze 

FAX:404-662-1561 
II. . Highland Park, Bransky Sis. •..•.••...•• 708-433-2375, 

FAX:708-433-23n 
IL McHenry, Mesa .... 815-344-2B2O:FAX:815-344-2730 

DISC INSTRUMENTS, Honeywel~ 102 E. Baker St, DOMINO, INC. P.e. Box 9309, Fort Wayne, IN 46699, Tel: 
Costa Mesa, CA 921128, Tel: 714-433-0043, 'TWX: 910- 219-456-5512;FSC No.:9Y350; EmpL: 19; SIs.Mgr:Rick 

IN IndIanapoIs, Mktg. Engrs. Inc. ..•...••.• 317-872-5565, 
FAX~17-872-5668 

IA Cedar RapIds, KKB& Co. .. : •......•... 318-373-1730, 
FAX:318-373-2019 

KV Louisville, Mktg. Engrs. Inc. ........•.•. 502-267-7093, 
FAX:502-267-8533 

MO RandaIIs1own, Beacon NoIth . . . . . • . . . . 3OHI55-2265 
MA Needham HeighIs, The NewscoIt eo. Inc. 

· . . . • .. . . . . . • . .• . . •. 617-444-1923,FAX:617-449-4669 
MI FarmIngIon Hills, J.L Montgomery Aasoc. 

• ...••.•...•.•...•... 313-468-0099,FAX:313-489-0169 
MN St. Pau~ Proud Inds. •••.••••••••••••••. 612-648-9428, 

. FAX:812-648-6109 
MS ComIth, Hughes Assocs. ••••••.•• ..••• 801-267-2915 
MO Blue Springs, KKB & Co. ••.•••.•.•••.•. 818-228-0001, 

FAX:818-228-1466 
Mel St. Louls, KKB & Co. ................... 314-647-2400, 

FAX:314-647-3773 
~ BeIkeIay HeIghts, Cambridge Allen & Asaoc. 

•• ; .•.•..•••••..•..• 201-464-0203,FAX:201-464-3030 
NY BInghamton, Ontec EIcIm. Mkg., Inc. ... 807-724-5266 
NY Forest HIlls, CambrIdge Allen & Aasoc. 

· . • . . • . . • . .. . . . . •. . . . . . • . . • . . • • .. • . . • • . 718-592-6361 
NY Rocheeter, Ontec ElcIm Mkg., Inc. •••.. 718-464-8636, 

FAX:718-464-0122 
NY Syracuse, Ontec EIcIm. Mkg., Inc. •....• 315-425-9600, 

FAX:315-478-6108 
NY Wappingers Faile, Ontec EIcIm. Mkg., Inc. 

.••..•.•••. _ ..••.•.. 914-462-7188,FAX:914-462-6708 
NO Gary, Huges Assocs. ..••.••.••.•.••••. 919-467-7029, 

FAX:919-461-9255 
OH Dayton, J.e. Hof8IeIIer Co. ....•...•.... 513-296-1010, 

FAX:SI3-296-1274 

595-1987, FAX: 714-432-7567; ErI1IL: 150 Smi1h 

DISPlAY DEVICES,INC. p.o. Box 2308n. Encini1as, CA 01 INTEFlNAnONAL, INc.. 95 E. Main St, Huntington, 
92023, Tel: 619-753-0113; FSC.No.: 26107 NY 11743, Tel: 516-673-86611, FAX: 516-673-6893; EmpL: 

24; SIs. Mgr: Bron Kutny .•••.•...•..••.•.••.•. 1)01343 
DISPLAYS, INC. 31 Industrial Park Ad., Lewistown, PA 

17044, Tel: 717-242-2541, FAX: 717-248-8680; ErI1IL: 65; 
SIs. Mgr: Richard Crawford 

DISPlA YTECH, INC., 2200 Centrel Ave., Boulder, CO 
a0301, Tel: 303-449-8933, FAX: 303-449-6934; ErnpL: 26; 
SIs. Mgt: Ann Perry; Dist. Mgt: Ann Perry 

DISPLAY TECHNOLOGIES, 1355 Holmes Ad., Elgin, IL 
80123, Tel: 708-931-2100, FAX: 708-931-2120; Empl: 
220; SIs. Mgr: Robart Valentine; Dist. Mgt: TIITlOIhy 
Knutsen 

DISTRIBUTED LOGIC CORP. See DILOG 

DISTRIBUTED PROCESSING TECHNLG. CORP. 
140 candIioe Dr. Maitland, FL 32751, Tel: 407-830-5522, 
FAX: 407-:!60-5366; SIs. Mgr: Steve Holler 

DlSTRleUToR & SPeCIAL PRODUCTS, Thoinson 
Consumer Electronics, Inc., 2000 Clements E!IkIge Ad., 
DepIIord, ~ 08098, Tel: 609-853-2525, FAX: 609-853-
2231;EqlI.: 250; SIs. Mgr" M.J. Ceshen; Diet. Mgr: R 
McKInsIry, R.M. 

DISTRIBUTOR SPECIALISTS, 1942 14th Street, Santa 
Monica, CA 90404-4808, Tel: 213-452-3445 

DONTECH,INC. 700 Airport Industrial Blvd., Doylestown, 
PA 18901, Tel: 215-348-5010, TELEX: 685 1155 OONTK, 
FAX: 215-348-9959; FSC No.: 63009; SIs. Mgr: Jordan e. 
Miller, SIs. Mgr. 

Local Sales 0Iti0es & Reps 
CA Cupertino, SoIartse SIs. Inc. .•.......•. 408-446-9343 
CA Tarzana, Au10mated Mac:h. Prod SIs. . 

Me Rockville, Integral Sis. Inc. •..•.•...••. 
MA S. Easton, Intel< SIs. ....•.....••.••..•. 
MN Golden Valley, J.H. Hanson Co. •••..•. 
~ Brielle, EMC Technologists ......•.... 
OR Beaverton, EIctms. Nor1hwesIInc. ..•. 
PA Sewickley, T~ Byrne Assocs. •..•• 
1)( Richardson, ScIenIiftc Dvcs. ......... . 
WA Redmond, EIcIms. Northwest Inc. •..•. 
Can British Columllia, As1en HoIcings ...•. 
Can Montreal, Telcron Comms. Inc. .•..•..• 

818-881-4481 
301-871>0373 
508-238-9263 
612-3n-4997 
201-223-6699 
503-829-9241 
412-741-3626 
214-231-8108 
208-683-1959 
804-853-5724 
514-335-0152 

DORAN MANUFACTURING CO. 2834 SIdney Ave., 
ClnciMllli, OH 45225, Tel: 513-661-5424, FAX: 513-661-
5504; EqlI.: 60; SIs. Mgr: Jell Stegman 

DORMEYER lNos., A. F. Dormeyer MIg. Co., Inc., 
3418 N.MlIwaukee, ChIcago, 11.60641, Tel: 312-283-4000, 
FAX: 31~263-4927;~: 250; SIs. Mgr: R SteInberg; 
0/fJt. Mgt: Ken HartI1WI .••••.•••••••.•••• 801821-1123 

660 North Americanofftces only. For worldwide reps & distiibutors, see Vol. w. EEM 1991 



Manufacturers and Sales Offices Directory 
Local SeI8s Offices & Reps 

CA Valencia, T & C Engrg. . . • . . . .. .. . .. . . • 805-25<HIn8 
IL ChIcago, ~ IIIds. .... .. . ..... .. 312-283-4000 
NY Rochester, H.C. Johnson Agencies .... 71&-~n 

Local DIst1fbuIoI'8 
AZ TeqI8, Anjon EnIprs. ................. 802-894-1332 
CA Santa Monica, Master Distrs........... 213-452-1229 
FL Lakeland, M Electric ................. 800-237-8274 
GA Norcross, A A ElectrIc ................ 404-441H1670 
MIl Lynn, Land EIc\ms. ................... 617-592-2220 
NY Buffalo, Summit Diatrs. • ••.•. . .•.. . .... 71&-687-2800 
NY Mamaroneck, Logicorr1l Elctrns. ...... 914-69&-9332 
NY Roc~, Summit Distrs. ............ 716-334-8110 
OH Aleron, Sun Redo Co. ................. 216-434-2171 
OH Dayton, Stotts Friedman .............. 513-298-5555 
PA Montgomeryville, Pyttronlc IIIds., Inc... 215-643-2850 
TX Corpus Christi, Douglas EIc\ms. ...... 512-883-5103 
WI Milwaukee, Eictm. Expeditors, Inc. ..•. 800-55&-8547 

DOTRONIX, 180 First St BE, New Brighton, MN 55112, Tel: 
612-633-1742, TWX: 91G-583-3541, FAX: 612-633-7025; 
EmpL: 470; SIs. Mgt: Len Stewart, Natl Sis. Mgr. 

DOUGLAS aECTRONICS, INC. 27n Alvarado St, ~ 
L.eendro, CA 945n, Tel: 51G-483-8no, FAX: 51G-483-
8453; EmpL: 15 

DOUGLAS RANDALL, P.O. Box 156, 100 Mechanic St, 
Bldg 26, Pawcatuck, CT 06379, Tel: 203-599-2075, FAX: 
203-599-1754; Empl: 125; SIs. Mgr: Gary Polkow 
................................. a0 145&-1461; !Jo1133 

Local Sales 0ffic6s & Reps 
AZ Tempe, Trembly Assoc. ........ ....... 802-967-2058 
CA DaIdand, PowmnaIic Assoc. • . . . . . • . . • 415-635-6825 
CA San Clemente, ATA Assocs. .......... 71~1-9700 
CO Wheel Ridge, Trembly Assoc. . . • . . . • . • 303-421-8900 
CT Yalesville, JMG-Glynn Connecticu1 

Local Sales 0ffic6s & Reps 
ill Huntsville, Southern Mk1g. Assocs. .... 
AZ Scottsdale, Detomasi & Grupp., Inc. .•. 
CA Mission Hills, Detomasi & Grupp Inc. .. 
CA Mountain VIew, Peninsula Tech. SIs. .. 
CA San DIego, Detomasi & Grupp Inc. •... 
CA Tonance, Detomasi & Grupp, Inc. ..... 
CO Englewood, Sierra Tech. Grp, Inc. ..••. 
FL Longwood, Southern Mk1g. Assocs. .. . 
GA Martella, Southern Mk1g. Assocs. .... . 
IL Palatine, Wave Mk1g. ................ . 
IN Fort WfII'/II8, Naunas Sis, Co. ........ . 
MO Maryland HIs., Dytec/Soulh, Inc. •..•.. 
KS Lenexa, Dytec/Soulh, inc. .......... .. 
KS Wichita, Dytec/Soulh, Inc. .......... .. 
MD EJIIcoIt City, VA, Inc. ................ .. 
MIl Chelmslold, Matrix Sis. Inc. .......... . 
MIl Lowel~ MatrIx Sis., Inc. .............. .. 
MN Bloomington, Bill Deming & Assocs. .. 
MO Maryland Hg1s., Dytec/Soulh, Inc. .•... 
NY Hartsdale, Spectrum Sis. Inc. ......... . 
NY Rochester, Lamb ~ Inc. .•...... 
NC Durham, Southern Mk1g. Sis. ........ .. 
OH Deyton, Della Sis. .................... . 
OH Miamisburg. EIc\ms. Camps. ......... . 
PA Spring City, W. M. Assocs. Inc. ..•..•.. 
TX Garland, carey, McMahill & Assoc. ... . 
WA Kirkland, Anzak Carp. ................ . 
Can Nepean, On!. Dynasty Camps. ...... .. 

205-534-6020 
802-947-3724 
81 &-365-8265 
415-985-3636 
619-2n-oI79 
213-61&-8898 
303-79G-1700 
407-862-7317 
404-565-0603 
70Il-93+8008 
219-432-4792 
314-739-0665 
913-888-0215 
31 &-263-7090 
301-4111-2525 
508-459-4000 
50&-459-4000 
612-888-5000 
314-739-0665 
914-472-8800 
71&-272-n20 
919-479-8034 
513-435-9735 
513-866-3340 
215-948-0505 
21oH181-1414 
20&-622-1510 
613-723-0725 

DOW SWITCH, 271 Ballardvale St, P.O. Box 1332, 
Wilmington, MIl 01667, Tel: 617-935-8395, FAX: 617-85&-
2307; EmpL: 22; SIs. Mgr: Toni Stevens 

DOWTY AVIONIcs. 300 E. Uve Oak Ave., Arcadia, CA 

DUNCAN 

DUMONT IE & R aECTRONICS, INC., 26 FaIrIIeIcI PI., 
W. CeIdweII, NJ 07006, Tel: 201-575-8666, TELEX: 219236 
OOIJ-UR; FSC No.: 30669; EmpL: 30; SIs. Mgr ~ Edwanl 
PeIrasek 

I)UNCAN 
ELECTRc )N[(:~ 

FAX: 714-557-6240 
DUNCAN ELECTRONICS. INc.. 2685 Fairview Ad., 

Costa Mesa, CA 92626, Tel: 714-545-8261; FSC No.: 
5905;Mulliple; EmpL: 110; SIs. Mgr: J. CollIgan; DiIIl. Mgt: 
S. Anderson .............................. A0 2038-a03l 

Local Sa/ee 0IfIceB & F/epB 
ill Huntsville, L & D., Inc. .............. .. 
AZ TeqI8, Southwest ElM Engrg. ...... . 
AR EI Dorado, Kemp Instruments, Inc. •••• 
CA Laguna Beach, Comer Co. .......... .. 
CA Santa Clara, CaIIron Camps. ........ .. 
CO Denver, EIcom ...................... .. 
CT Cheshire, The MacInnia Co. .......... . 
FL Boca Ratan, RO. WhItesell & Assoc. •. 
FL Dunedin, RQ WhItesell & Assoc. .•.. : 
FL Longwood, RQ WhIl8seIl & Assoc. .. . 
GA Atlanta, L & D., Inc. .................. . 
R. ArIingIon Hg1s., KMA Sales Co. ...... . 
IN Indianapolis, Mk1g. Engrs., Inc. ....•..• 
KS Shawnee Mission, FIon!nce & Meyer 

205-837-1469 
802-941-2626 
501-862-5869 
714-768-4767 
406-980-0181 
303-337-2300 
203-272-3797 
407-393-8139 
813-73&-4100 
407-882-8682 
404-395-7079 
708-398-5300 
317-872-5865 

............................... " 203-265-9452/2498 91006, Tel: 818-445-5955, FAX: 81&-44Nl88O; FSC No.: LA LaIayeI1e, Kemp Instruments, Inc. .•... 
NoIwood, The MacInnis Co. .......... 
Farmington HHIs, Eicon Q.E.M. Sis. .••• 
New Brighton, The Mackubin Grp. ..•. 

913-722-5210 
318-269-9452 
617-762-8090 
313-855-3240 
612-83&-5533 
518-499-8759 
807-785-3191 
315-899-2671 
71&-544-7017 
71&-689-1429 
919-87&-5301 
513-433-8n6 
216-899-9370 
614-885-4644 

FL Oldsmar, Boggs & Assocs. .. .. .. .. .... 813-855-1812 
IL Arlington Hgts., Tharmek Inc. ......... 708-5n-8900 
MIl Norwood, JMG, Inc. ................... 617-762-5333 
MN St AnthOny, RCOM ................... 612-76&-3605 
NY Las Vegas, Trembly Assoc. ........... 702-739-9nO 
NJ Watchung, Dolan Assocs. ............. 201-753-2671 
NM Albuquerque, Trembly Assoc. .. .. . .... • 505-26&-6616 
NY Rooc~, J. G. Welch Assoc. ....... 71&-244-1100 
NY Syracuse, Multahy/Welch ............ 315-885-6280 
OH Cleveland, Geotronix Mk1g. Assoc. .... 21 &-659-81 00 
OH Trotwood, Geotronix, Inc. ............. 513-252-8700 
PA Newtown, Total Control ............... 215-86G-5333 
TX Carrollton, High Point Sis. .. .. .... .. ... 214-446-0406 
can Mont, Que., Solid Stele Engrg. Co. .... 514-481-3313 

Local DIst1fbuIoI'8 
CA Chatsworth, Mill-Comm Dist ..•. . . . . . . 213-998-3111 
CA S. San Francisco, Steven Engrg. ...... 415-599-9200 
CA San Clemente, ATA Assocs. .......... 71~1-9700 
FL Hollywood, MAO EIctm. Distrs. . . . . . . .. 305-96&-4847 
FL Orlando, Accurate Temperature Controls. 

.. . . .. .. . .. .. .. . .. .. .. .. . . .. .. . .. . .. .. . 407-292-8800 
IL Palatine, Promerk Sys. .......... .. .. .. 706-60EHl066 
LA New Orleans, Buller & Land .......... 504-734-8888 
MIl Middleboro, Glynn E1ec. .. .. .. .. .. .. .. . 50&-947-4262 
MN Minneapolis, Control Design .......... 612-721-1626 
NC Burlinglon. AC DC EIc\ms. ............ 919-22&-0498 
OH Cleveland, Alpha Corp. ............... 21&-659-7100 
OK Tulsa, Buller & Land .................. 91&-665-7979 
PA Narbet1h, Power Modules .. .. .... .. ... 215-66&-0664 
PA Yeadon, Y-L Prods. ................... 215-583-2800 
TX Dallas, Buller & Land ................. 214-343-8800 
TX Houston, Buller & Land ............... 713,896-0806 

10412; EmpL: 164; SIs. Mgr: Robert Taylor; DiBt. Mgr: MIl 
Mgr. Business Dev. MI 

DOWTY CONTROL TECHNOLOGIES, Powerville Ad, 
Boonton, NJ· 07005-0239, Tel: 201-334-3100, TELEX: 
215071, FAX: 201-334-3663; FSC No.: 49873; EmpI.: 300; 
SIs. Mgt: Kenneth J. Fodero, Tech. Sis. Mgr. 

DOWTY CUSTOM ELCTRNS., INC. , Thermocontrol 
Div. Prospect St, p.o. Box 250, Brandon, VT 05733, Tel: 
802-247-8611, FAX: 802-247-3946; EmpI.: 150; SIs. Mgt: 
John DeCicco; DiBt. MgT: John DeCIcco 

DOWTY INTERCONNECT, Dowty Electronic 
Components LTD, Knaves Beech Business Centre, 
Loudwater, High Wycombe, Bucks, ENGLAND HP10 9lJT, 
Tel: G-626-810810, TELEX: 646674 DEI UKG, FAX: G-629-
810813 

DOWTY RFL INOS.INC.lINSTRUMENTATION DIV, 
The Dowty Grp. PLC, Powerville Ad, Boonton, NJ 
07005-0239, Tel: 201-334-3100, TELEX: 215071 (ANS BK: 
DRFL UR~ FAX: 201-334-3663; FSC No.: 49673; EmpL: 
300 

MN 
NY 
NY 
NY 
NY 
NY 
NC 
OH 
OH 
OH 

Dix Hills, Sencor .................... .. 
EndIcott, Advanced Camps. .......... . 
N. Syracuse, Advanced Camps. ••.••.. 
Rochester, Advanced Camps. ..••.•••. 
Sco1tsvIIIe, Advanced Camps. ..•....•. 
Raleigh, L & D. Inc. ................. .. 
Dayton, Dolluss-Root & Co. .......... . 
Westlake, Dolluss-Rool: & Co. ........ . 
Worthinglon. Dollus.Root & Co. ..•... 

~2DORMEYER 

Over 
100.000 
Solenoid 
in Stock. • 

Over 
100.000 

7i"ansformers 
in Stock. 

Orders Placed by 3:00 p.m_ are 
Shipped the Same Day 

DOVA CONTROLS, 4052 1481h Ave. N.E., Redmond, WA 
98052-5165, Tel:· 20&-881-7414, FAX: 20&-881-8080; 
EmpL: 6; SIs. Mgt: Phil Johnson 

DRACON DIV, See Harris Corp., Dracon Div. 

DRANETZ TECHNOLOGIES, INC. 1000 New Durham 
Ad, P.O. Box 4019, edison, NJ 06619-4019, Tel: 90&-287-
3680, TELEX: 499-706, TWX: 71G-997-9553, FAX: 90&-
287-8627; FSC No.: 23207; E"1lI.: 230; SIs. MgT: Chris 
Fensham (213) 452·1229 (415) 835·1500 

1301 Olympic Blvd., • 1026 6th Avenue, 

DOVER ELECTRONICS MANUFACTURING, 
Kirkwood lndusIriai Park, p.o. Box 5212, Binghamton, NY 
13902-5212, Tel: 807-n2-7563, 1-8OG-PWB-ASSY, TWX: 
51G-252-1990, FAX: 807-n2-9274; ErnpL: 371; SIs. MgT: 
Robert P. Egan ................................. !Jo2234 

Local Sa/ee Offices & Reps 
NY BInghamton, Dover EIc\ms. MIg. .•.•.. 807-n2-7563 

DREEFS SWlTCH,INC. 3782 HawIhom Ct, Waukegan,IL 
80067, Tel: 708-862-7667, 800-323-9805, TELEX: 703784 
MTL DREEFS UD, FAX: 701H162-0906; EmpL: 29; $Is. 
Mgt: Ed Magiera; Dist. MgT: Ed Magiera 

DRUMLIN, Micro/Sys, Inc. 1011 Grand Central Ave., 
Glendale, CA 91201-3010, Tel: 818-244-4800, FAX: 81&-
244-4246 

DOW CORNING CORP., Box 0994, MIdland, MI 48666- DSA, INC. DIRECT SOUND CORPORATION, See 
0994, Tel: 517-498-4000, TELEX: 227450, TWX: 81G-26&- Direct Sound Corporation 
9006; E.: 7,000 

FAX: 805-650-1734 
DOW-KEY MICROWAVE CORPORATION, 1667 

Waller St, VenlUre,CA 93003, Tel: 805-850-0280; FSC No.: 
00471; EmpL: 69; SIs. Mgt: NlckPene, Jeyne Larson; DiBt. 
Mgt: Jack Dysart .............................. 801662 

DSP TECHNOLOGY, 46500 Kato Ad., Fremont, CA 
9453&-7338, Tel: 415-857-7555, TELEX: 263808, FAX: 
415-857-7576; EmpL: 80; SIs. MgT: Robert LeBrun 

DUBBELDEE HARRIS DIAMOND CORP.:D. 
DRUKKER & ZN. N. V. 100 Stlerll Ct, Mt Arlington, NJ 
07858, Tel: 201-nG-1420, TELEX: RCA 238064, FAX: 
201-nG-I549; S!s. MgT: KeIth Harris 

DUKANE CORP, Communications Sys. Div. 2900 
Dukane Dr. St Charles, II. 80174-9984, Tel: 70&-584-2300, 
TELEX: 720426, FAX: 70&-584-2370; EmpL: 650; SIs. 
Mgr: Warren Anderson, Dir. SIs. & Mk1g.; DiIIl. MgT: Sam 
Boekovlch, DisIr. DeveL Mgr. . 

Sanla Monica, eA 90404 Oakland, CA 94606 

l§~ 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E. 1Q1h 51. oakland. CA 94606 

(~DORMEYE~ 
(213) 452-8002 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. w. 661 



DUNCAN 
01< Tulsa, Kemp Instruments, ,Inc. .. • . . • . .• ,918-663-4501 
WA Vancouver, Elclrn. MkIg. Grp. ••••..•.• 206-254-4572 
PA Birchrunville, Jadeieptronlc Assocs., Inc. 

. . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 215-296-3800 
TX AddIson, Kemp Instrs.lnc. .•..••.••.••• 214-931-7100 
TX Austin, Kemp Instruments, Inc. .....•.• 512-263-3322 
TX HouSton, Kemp Instruments, Inc. ,..... 713-466-1465 
UT Munay, Elconi ...... :d ...... ',' :... ... 801-262-2400 
VA Rlchmonct L & D,I~: ...•.....•...•..• 804-257-7717 
WA Redmond, EIcIm. MIiIg. Grp. ...•..•••• 206-882-09fl2 
WI Milwaukee, KMA Sales Co. ...••....... 414-259-1771 

DUPLICON, INC. 516 E Second St, S. Boston, MA 02127, 
Tel: 617-269-5659, FAX: 617-269-5464; FSC No.: 0ASD6; 
EfI1lL: 3; 818. Mgr: William A Currier 

FAX: 302-892-1274,5 
DUPONT ,CONNECTOR SYSTEMS, DuPont 

Elctrns.. Barley Mill Plaza, P.e. Box 80019, Wilmington, 
DE 1968O-()()19, Tel: 800-237-2374; S18.Mgr: Ken Rygler; 
DiBI. Mgr: Bill Van Heer\um ............. C'1350-1358 

Local SaIe8 Offices & Reps 
DE Wilmington, DuPont Elclrns ..••..... . . 800-237-2374 

Local DistributorS 
AL Huntsville, Capstone Elclrns. •.. • . . •• • • 800-368-2277 
AL Huntsville, Hammond Elctms. •.••.••.. 2~764 
AZ. Phoenix, Aerospace Compuler;Supply Southwest 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• . . 602-582-2779 
AZ. Phoenix, Capstone EIcIrns. .•..••.••.• 800-388-2277 
AZ. TIIfI1l8, Bell 100 ••........•..••....•.• 602-986-7800 
CA Agoura, Bell Ind. ....•..........•..•..• 8111-706-2608 
CA Cypress, Bell 100 ••••••.•••.•.••..•... 714-895-7801 
CA EI Secundo, Force EIcIrns. •••.•..••..• 213-772-1324 
CA Freernont. Acacla/Deanco EIcIrns. •.•.•• 406-745-720 
CA Irvine, Acecia/Deanco EICtms. •••.•.•. 714-660-0834 
CA LosAngeles, Bell 100 ...•..••••.•••.•. 213-826-6778 
CA Orange City, Capstone EICtms. • • . . .. .. 800-388-2277 
CA Rocklin, Bell 100 .••.•• ; .•..••.••.••••. 916-652-1l414 
CA San Carlos, LoDen EICtms. •...•.••.•. 415-592-4800 

DURACELI: 
IS OUR BUSINESS 

• Largest distributor/assembler 
in the West 

• Technical design assistance 
• Same day & next morning 

shipments 

(800) 854-5759 
CALIFORNIA 

(800)' 352-3706 • (714) 755~0888 

FAX 
(714) 755-0889 

LEADERSHIP IN 
PORTABLE POWER SOLUTIONS 

•••• •••• BATTERY SPECIALTIES ....'500 C" d 'I' , A' •••• . ". :~u .• , 'd,c "'II LJ " 

Co"t" CA 

Manufacturer:s and sales Offices Directory 
CA San DIego, AcaclafDeenco EIcIrns. •.. ,619-565-4365 
CA ,San DIego, Beliind. .,................. 619-268-1277 
CA San Oiego, Force EIcIms. ... . .... . .. .. 619-569-9661 
CA San Jose, Capstone EIcIrns. .......... 800-388-2277 
CA Santa Clara, Force ElCtms. .. . • .. .. .. • . 408-74&-1324 
CA Sunnyvale, BeIIInds. •..•... ,.......... 408-7;34-8570 
co Denvw, AcaciafDeenco EIcIms. ...... ,303-232-2882 
co Denvw, Capstone EIcIms. •......•.... 800-388-2277 
CO Wheal Ridge, Bell Inds. • ," • .. • .. .. .. • . 303-424-1985 
CT Waltinglord, Almo EIctms. ••.•••.••.. " 203-269-6801 
CT Wallingford, Capstone EIcIms. ........ 800-388-2277 
CT Wallingford, Sager EICtms. ••..••••..•. 203-265-4600 
,CT Yalesville, Schaal Assocs. •.•.•...•..• 203-269-3779 
FL Capstone EIcIrns. . , 
FL Fl Lauderdale, Hammond EIcIrns. .... 305-973-7103 
FL Largo, LoDen EIctms. ................. 803-586-2851 
FL Orlando, Capstone EIcIms. . . . . • . . . . • . • 8QO-38&-2277 
FL OrIando,HaIT)mOnd EIcIms. .•. . . • . . . . • 407-849-6080 
Ft.. WlrrIer Park, Deenco Inc. .............. 407-671-5100 
GA Atlanta, Bellinds. ..................... 404-662-0923 
GA Atlanta, Capstone EICtms. . . . . . . • . . . . .. 800-388-2277 
GA Atlanta, Hammond EIcIms. .. . . . • . . . . • . 404-449-1996 
GA Marietta, Deenco Inc. ................. 404-429-0126 
IL chicago, Belford Elclrns. Inc. .... ; .. .. • 708-691-1100 
IL ChIcagO. Bellinds. .................... 312-640-)910 
IL ChIcago, Capstan EIcIrns. ••.•.....•.. 8QO-38&-2277 
IL Chicago, loDen EIctms. .............. 708-398-5311 
H. Chicago, Newark EICtms. ............. 312-784-5100 
IN Fort Wayne, Bell Inds. ................ 219-423-3422 
IN Indianapolis, Bellinds. ................ 317-875-8200 
IN Indianapolis, Capstone Elclms. . . . . . . .. 800-388-2277 
IA Cedar Rapids, Aero-Space Cofl1luter 

. . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 800-234-4725 
IA Cedar Rapids, Bellinds. .............. 319-395-0730 
IA Cedar Rapids, Capstone Elclms. .••. . • 8QO-38&-2277 
KS Aero-Space Computer SUpply .•.....• 800-234-4725 
KS Cspstone EICtms. .... .. .. .. .. .. .. .. .. . 800-38&-2277 
MD Baltimore, Capstone EICtms. .......... 800-38&-2277 
MD Baltimore, RescofBaIlimore .......... 301-931-6200 
MD BeltsvIlle, Rasco/Washington......... 301-937-9100 
MD Columbia, Sager EIcIms. . . . . . . . . . . . . .. 302-995-65eo 
MD Gaithersburg, Deanco, Inc. .. .. .... .. .. 301-948-5444 
MD ,Jessup, Almc),EIclms. ......... ,....... 301~792-9197 
MA Andover, Bellinds. .••..•.•...•... c. • • •• 508-474-8880 
MA BosIon, Almo EIcIrns. ................. 617-821-1450 
MA BosIon, Capstone EIcIrns. •.......••.• 800-368-2277 
MA Boston, Sager EIcIrns. ................ 617-749-6700 
MA Boston, Schaal Assocs.Inc. ........... 617-272-2940 
MI Ann Arbor, Bell Inds. .................. 313-971-9093 
MI AM Arbor, Capstone EIctms. •........ 800-388-2277 
MN Minneapolis, Aero-Space Computer SUpp. 

... . .. ... . .. ... .•. . ..... .. .... .. ... .... 612-884-4725 
MO Aero-Space Computer SUpp. . . . . . . . . • . 800-234-4725 
MO Capelane EIcIrns. ........ .. .. .. .. • .... 800-38&-2277 
NE AerO-Space Computer SUpp. . . . . . . . . . . 800-234-4725 
NE Capstone EIctms. .... .. .. .. .. .• .. .. .. . 800-38&-2277 
NH Salem, Capstone EIctms. ............. 800-38&-2277 
NH Salem, Sager E1ctms. ................. 603-898-1348 
NJ East BrunSWIck, Aimo EIctms. ........ 201-613-0200 
NJ Falrfield, Deenco Inc. ................. 201-575-7960 
NJ Marlton, Sager EIcIrns. ... • .. • .. • .. .... 609-984-0830 
NM Albuquerque, Bellinds. ............... 505-292-2700 
NM Albuquerque, Capstone ,Elctrns. • . . . • . • 800-388-2277, 
NM Minneapolis, Capstone EIcIrns. •.•.•.• 800-388-2277 
NY Farmingdale, Bell Inds. ................ 518-752-9303 
NY Fermil!{ldale, Capstone Elclrns. ....•.. 8QO-38&-2277 
NY Hauppauge, Sager EIctms. ............ 518-348-1300 
NY Hauppauge, Schaal Assocs., Inc. ...... 516-434-7100 
NY Hhace, Deanco, Inc. ................... 607-257:04444 
NY Ronkonkoma, Conco EIcIrns. ......... 516-467-6200 
NC Greensboro, Hammond EIcIrns. ., ..... 919-275-6391 
NC Raleigh, Capstone EICtms. ............ 800-388-2277 
NC Raleigh, Deenco,lnc. ................. 919-851-2085 
NC Raleigh, Sager EIcIrns. .. : . • .. .. .. .. ... 919-850-9550 
OH Akron, AESCO EIctms. ................ 218-762-8818 
OH Dayton, Bell IneIs. ..................... 513-435-8660 
OH Dayton, Cspstone Elclms. .••.....•... 8QO-38&-2277 
01< Capstone EIcIrns. .. .. • .. .. . • .. .. .. • ... 8QO-38&-2277 
01< Norvell ElCtms. ....................... 918-254-8806 
OR Beaverton. AcaclalDeenco .•..•...... 503-648-3377 
OR Beaverton. Capstone EIctms. ..•....•• 800-388-2277 
OR Beaverton. Component Resources Inc. 

503-641-8488 
OR Lake Oswego, Bell Inds. ..•....•..••.. 503-635-6500 
PA Philadelphia, Almo EIcIms. ............ 215-698-4000 
PA Philadelphle, Capstone EIcIrns. •...•.• 800-388-2277 
PA Philadelphle, Sage EIcIrns. •..•. • . . . • .. 215-464-4338 
PA Pittsburg, Aimo EIctms. ............... 412-931-5990 
TX Austin, Norvell EIctms. .... • .. .. • • .. . • . 512-837-5555 
TX Dallas, Beliinds. ....... '" ......... .•. 214-690-0486 
TX Dallas, Capstone EIcIms. ............. 800-388-2277 
TX DaUas, Force EIctms. ................. 214-247-9955 
TX Dallas, NoNell EIctms. ••.••.••...•.... 214-233-0020 
TX Houston, Force EIctms. ............... 713-561-11844 
TX Houston, Norvell EIcIrns............... 713-777-1666 
UT Salt Lake City, Beliinds. .............. 801-255-9611 
UT Salt Lake City, Capstone EIcIms. . . . • . • 8QO-38&-2277 
VA Capstone EIctms. ••. •. .••.• •••. •• .••.• 800-388-2277 

, 
VA Deanco, Inc. ...................... ;. ," 800-444-4603 
VA Virginaia EIec. ........... ~............ 804-296-4184 
WA Kent, Components Reeources ....•..• 206-454-8868 
WA SeettIe, AcacialDeanco EIctms. ...... ~1-5568 
WA Seattle, Bellinds. ..................... 206-451-3883 

,WA Seattle, Capstone EIcIms. . . . • . . • . • . . .. 800-388-2277, 
WI Milwaukee, Aero-8paI:e Computer Supp. 

....... , ........................ , .. ,..... 800-231-4725 
WI Milwaukee, Belford Inds. .............. 800-323-1231 
WI Milwaukee, Bell IIIds. ................. 414-547-8897 
WI Milwaukee, Capstone EIctms. ••.•..•.• 800-388-2277 

DUPONT, ELECTRO-OPTIC PRODUCTS, Dupont 
Electronics, P.e. Box 13825, Reeearch Triangle Park, NC 
27709, Tel: l-aoo-aas-t.AN1, 919-481-5100, FAX: 919-
481-0753; EfI1lL: 60; 818. Mgr: Glem A. Constable 

DUPREE, INC., 14395 Ramona Ave., Chino, CA 91710, Tel: 
714-597-4889, FAX: 714-597-3043; EmpL: 85 

DURACELl! 
FAX: 203-791-3273 

DURACEU INC.: OEM SALES & MARKETING, 
Berkshire Industrial Park, Bethel, CT 06801, Tel: 203-791-
3274, TElEX: 6972165; Empl.: 8000; 818. Mgr: R. 
D'AIessandro ............................. 001439-1443 

Local SaIe8 OffICes & Reps 
CA Irvine, Duracell Inc. :.................. 714-478-1811 
CT Southbury, Duracell Inc. ••••.•.•••.•.. 203-264-3935 
IL Oak Brook, Duracellinc. .............. 708-954-2714 

Local Disl1ibutorS 
CA Costa Mesa, Bettary Speciaftiee Inc. .. 714-755-0888 
CA MIn. View, Energy Sis. Inc. ............ 415-969-0800 
CA San Diego, Tauber Elctms.lnc. ....... 819-274-7242 
CO Englewood, AVT,Inc. ................. 303-798-1958 
Il Downers Grove, Telecommunication Dvcs. 

....................................... 312-971-3480 
MA Sharon, Adcour ....................... 617-784-8123 
MN St Pau~ DC Bettary Prods. ........... 612-848-7478 
NY Bohemia, Bettary Assemblers, Inc. .... 518-567-11855 
NY Commack, Bren Tronics Inc. .......... 516-499-5155 
NY ML Kleco, MuHiplier Inds. Corp. ........ 914-241-9510 
NC Winston Salem, PlO!J'8SSive Technlgs., Inc. 

....................................... 919-761-1375 
TX Stafford, Southwest EIcIrns. Inc. . • • . . • . 713-240-4000 
WA Redmond, Energy Sis. Inc. .•..•..••... 206-883-2343 

DURAKOOL; INC., American Electronic 
Components, 1010 N. MaIn St, Elkhart, IN 48514, Tel: 
219-264-1116, TElEX: 25-8482, FAX: 219-264-4681; 
EfI1lL: 230; 818. Mgr: JuNan Wills .............. 801883 

Local SaIe8 OffICes & Reps 
AZ. Mesa, H-D Assocs., Inc. .•••. • . . . • • . • • . 602-784-2944 
CA Canoga Parkk, C & W Camp. Sis. ..... 818-700-2684 
CA Sunnyvale, Pass Assocs. ............. 406-735-9040 
CO LiIIleton, Harthun Assocs. •..•.. .• . . . .. 303-795-56'45 
FL Clearwater, J. J. Gallaher Co. ......... 813-461-7706 
GA Smyrne, Tech Controls, Inc. ...... .. .. . 404-333-9883 
IN Mishawaka, Power Cornps. of Midwest 

IA Davenport. Volco Co. ............... .. 
KS OVerland Park, A. Greene Co. ... ; .... . 
MA Hingham, Hingham Bay Corp. ........ . 
MI Novi, Advanced Controls & Technlg. .. 
MN Minneapolis, Volco Co. .............. . 
MS Corinth, World DIsIs. ................. . 
MO St louis, A. Grea18 Co. ............ .. 
NE Omaha, Volco eo.: ................... . 
NY Butlalo, Itagara EIec. Sis. Co. ........ . 
,NY Wantagh, DONY Tech. SIs. .......... . 
NC Pineville, Mel Sis. .................... . 
OH Parma, Orr Assocs. .................. . 
OR Portland, Branam Instr. Co. .......... . 
PA Narberth, Power Modules Inc. •.......• 
TX Dallas, Dawson & Assoc. ............ . 
UT Salt Lake City, Western Controls ..•..• 
WA Bo\heI~ Temco N.W ................. .. 

Local Di8tributoi-a 

219-256-6630 
319-326-5233 
913-482-8886 
617-740-1900 
313-349-0280 
612-933-6631 
205-533-91 OS 
314-9114-0222 
402-348-2203 
718-825-3100 
518-826-5550 
704-541-5750 
218-871-1800 
503-283-2555 
215-888-0684 
214-241-3843 ' 
801-292-5900 
206-481-6150 

CA Burlingame, CaIr¢eII & George...... 415-697-2965 
IN MiShawaka, Power Camps. of Midwest 

219-256-6630 
PA N~'~'Mc;d~~::::::::::::: 215-839-1331 

DUREL CORPORATION, Affiliate of 3M & Rogers 
Corp., 645 W. 24th St, TIIfI1l8, AZ. 85282, Tel: 802-731-
6200, FAX: 802-731-8210 

DURGIN &BAOWNE. See Tridy!ie Process Systems, 
DBllnds. 

662 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory EAOSW 
DUTEC, INC. 4801 James McOMIt, P.O. Box 964, Jackson, 

MI49204-01164, Tel: 800-248-1632, FAX: 517-750-4740; 
SIs. Mgr: Bruce Reynolds, Gen. Mgr. 

DY-4 SYSTEMS INC. 21 CretIt Union Way, Nepean, ant, 
Canada K2H 9J4, Tel: 613-596-9911, TELEX: 0534111, 
FAX: 613-59lHl574; EmpI.: 280; SIs. Mgr: Milch Robinson 

DYlON GRAPHITE COMPANY, Dylon Industries, 
Inc. 7700 Clinton Ad., Cleveland, OH 44144, Tel: 216-651-
1300, FAX: 216-651-1777; EmpI.: 45; SIs. Mgr: LC. Eucher 

DYMEC INC., 8 Lowell Ave., Winchester, MA 01890, Tel: 
617-729-7870, TELEX: Hank Diamond; EmpL: 50; SIs. 
Mgt: Hank Diamond ........................... 0 0 1241 

DYNACAST INC. 1401 FrontS1reel, Yorktown Heights, NY 
10598, Tel: 914-962-6300, TELEX: 6716096, FAX: 914-
245-7185; EmpL: 150 

DYNACIRCUITS INC., 1123b W. Addison, Franklin Park, IL 
60131, Tel: 706-451-1700, FAX: 706-451-9266; EmpL: 
300; SIs. Mgt: Dennis A. Oworzak 

DYNAGE/CONTROLS, INC. P.O. Box 95, 551 Third 
Avenue, Canistot&, SO 57012, Tel: 605-296-3487, TELEX: 
753243 (OAKLEAFINC), FAX: 605-296-3231; EmpL: 12; 
SIs. Mgr: Sidney C. 0akleaI 

.. :OYN".A..G-E Power 

FAX: 605-296-3231 
DYNAGE/POWER & MAGNETICS, Division Of 

oakleaf, Inc., P.O. Box 95, 551 Third Avenue, Canistota. 
so 57012, Tel: 605-296-3462/3487, TELEX: 753243 
(OAKLEAFINC); FSC No.: 9Y852; EmpL: 25; SIs. Mgt: 
Sidney C. Qakleal ........ A0 2201-2204: 0 0 1708-1710 

DYNALLOY, INC. 18662 MacArthur Blvd., Ste.103, hvine, 
CA 92715, Tel: 714-476-1206, FAX: 714-476-3167; Empl.: 
25 

DYNALOY, INC. 7 Gras! Meadow La., Hanover, NJ 07936, 
Tel: 201-887-9270, FAX: 201-887-3678; FSC No.: 27908; 
EmpL: 19; SIs. Mgt: Jay Parton 

Local Sales Offices & Reps 
CA Westminster, Contronlc Devices •..... 714-897-2266 
CO Commerce City, WACO .. , ., ••... " .. , 303-289-4743 
MA Newbury Port, William MacDcnaid .... 617-465-2768 
MA Waltham, Etchomalic ................. 617-893-2020 
MN Minneapolis, International Sis. ......... 612-831-8423 
EXP Scuth Orange, NJ, KL IntI. . . . . . • . • . . . . 201-762-8299 

DYNAMIC AIR ENGRG.INC., 620 E. Dyer Rd., Santa Ana, 
CA 92705-5697, Tel: 714-540-1000, FAX: 714-545-9145; 
FSC No.: 4140-6105; Sis. Mgr: Carl A. Grisier 

DYNAMIC POWER SYSTEMS, Div. Onset 
International Corp., 12 Sunhill Road, Nesconset, NY 
'11767-2611, Tel: 516-361-6771, FAX: 516-361-6361; 
En1lL: 50; Sis. Mgt: Michael Allen 

DYNAMICS, Div. of Waugh Controls Corp. 9001 
Fullbright Ave., Chatsworth, CA 91311, Tel: 818-996-6281, 
TELEX: 69-6171, FAX: 818-407-1320; EmpL: 100; Sis. 
Mgr: Tony Mastroianni 

DYNAMICS RESEARCH CORP. Encoder Division, 60 
Concord St., Wilmington, MA 01887-2193, Tel: 508-858-
6100, FAX: 506-658-0522; Empl.: 125; Sis. Mgt: Joe 
Por1eda 

DYNAPAR, 1675 Delany Ad., Gumee, IL 60031, Tel: 312-
882-2666, TWX: 91 ()'235-1eas; EmpL: 150 

DYNAPOWER CORPORAnON, Box 3180, 
Farmington Hills, MI48333, Tel: 313-553-4300, FAX: 313-
553-9096,802-884-3782; EmpL: 75 .•..... 001712-1713 

DYNAPOWER CORPORATION, Box 9210, S. 
Burlington, VT 05407, Tel: 802-8B0-72OO, FAX: 802-864-
3782; EmpL: 100; SIs. Mgr: William E. Fail 
. •• .••.•.•• . . .•..•.. •. •.•..• •.•..• .••. .•... 001712-1713 

DYNAROU. CORPORATION, 551 Fifth St, San 
Fernando, CA 91340, Tel: 818-837-3456, FAX: 818-837-
3488; SIs. Mgt: Roy Wilson; Dist. Mgt: Molly Kosmek 

DYNATECH COMPUTER COMPANY, 280 Bernardo 
Ave., p.a Box 7400, Mountain VIew, CA 94039-7400, Tel: 
415-964-7400, TWX: 910-379-696B, FAX: 415-989-3350; 
Ernpl.: 49; SIs. Mgr: Chris Lynch; Dist. Mgr: Anita WHIiarns 

DYNATECH COMPUTER POWER, INC. 5800 BuUer 
Ln., Scotts Valley, CA 95066, Tel: 408-438-5760, TELEX: 
887-247, FAX: 408-438-5793; FSC No.: 7045 

MN Minneapolis, Ohlin Sis. Co. . . . . . . . . . . . . 612-929-6924 
OH Cincinnati, M & B Battery ............. 513-385-5900 
PA Bensalem, Scotts Emergency Ughting 

...•••••..••••.••.•....•.••.•.•.•.••.•. 215-639-1777 
TX Austin, WoHord Elclms. ............... 512-339-1131 
TX Dallas, WoHord Elclms. ............... 214-320-0294 
TX Houston, Wolford EIctms. ............. 713-847-3583 
UT Salt Lake City, Standard SUpp. Co. .... 801-846-3371 
WA Ses!tIe, Radar Electric ................ 206-282-2511 

DYNISCO, 4 Commerical St., SharOn, MA 02067, Tel: 617- WI Milwaukee, Battery Shop ............. 414-384-5410 
764-8400, TELEX: 174-292, FAX: 617-764-2902; FSC No.: Can Mississauga, ant, Battery Tech. ...... 416-67()'7373 
15887; EmpL: 153; SIs. Mgr: Warden B. Hunt Can New Westminster, B.C. Magnecharge Battery 

· .. .. .. .. . .. . .. .. . . . .. .. . .. . .. .. • .. .... 604-525-0391 

DYTRONICS CO., See Ryan IntI. Corp. 

DZUS FASTENER, 425 Union Blvd., W. Islip, NY 11795, 
Tel: 518-669-6000, FAX: 516-669-0785; FSC No.: 72794; 
Empl.: 140: SIs. Mgt: Stephen Meshover 

EAGLE ELECTRIC MFG. CO. INC. 45-31 Court Square, 
Long Island CIty, NY 11101, Tel: 718-937-6000, FAX: 718-
492-0180; EmpL: 3000; SIs. Mgt: Joseph Mannarino; Dist. 
Mgt: Bob Lofgren 

EAGLE MAGNETIC .COMPANY, INC., P.O. Box 
24283, IndianapcHs, IN 46224, Tel: 317-297-1030, FAX: 
317-299-1323: Ernpl: 44; SIs. Mgr: Rebert Jackson 
................................................. C01688 

Local Sales Offices & Reps 
FL Jupiter, CherTy Assocs. ............... 305-746-4591 
FL Oviedo, Lighthouse Mktg. ............. 407-366-0073 
GA Roswel~ Electro Comp. Sis. ...•.•...•. 404-992-2344 
KS Wichita, Lorenz Sis. ..... .. .. .. .. .. . ... 316-721-0500 
ME Bethe~ Shain Assoc. ............... ... 207-836-3200 
MO Hingham, Shain Assoc. ............... 617-74()'2334 
MO Kensington, Koebert Assoc. . . . . . . . . . .. 301-493-8924 
IA Cedar Rapids, Lorenz SIs. ............ 319-377-4666 
MO Sl Louis, Lorenz SIs. ................. 314-997-5829 
NE Lincoln, Lorenz SIs. ................... 402-475-4660 
NH Nashua, Shain Assoc. ................ 603-881-4881 
NY Commack, R.C. Engrg. ................ 516-543-3325 
PA Glenside, Koebert Assocs. ............ 215-576-1329 
WA Kirkland, NorIhwes1 Comp. SIs. ....... 206-628-2104 
WA Vancouver, Northwest Comps. ........ 206-695-1331 
WV Inwood, Koebert Assoc. .. . . . .. . . . . .... 304-229-8401 

EAGLE-PICHER, Box 47, Joplin, Me 84801, Tel: 417-623-
8000, TWX: 91 ()'774-45OB, FAX: 417-623-8000; En1lL: 
700 ...................................... 0 0 1444-1450 

EAGLE SIGNAL CONTROLS:A MARK IV INos. CO. 
8004 Cameron Ad., Austin, TX 78753, Tel: 512-837-8300, 
FAX: 512-837-8488; EmpL: 300c); Sis. Mgt: Patrick Short 

WICHITA 

FAX: 316-942-5190 
EAGLE WICHITA, P.O. Box 9446, Wichita, KS 67277, Tel: 

316-942-5100 ............................ A0 1888-1889 

Local Sales Offices & Reps 
AZ Mesa, Sedco ......................... 602-461-9069 
MA BrainTree, Lancer Assocs. ............ 617-849-3083 

EALING ELECTR~PTICS, New Englander Industrial 
Park, Holliston, MA 01746, Tel: 508-429-8370, 1-800-343-
4912, FAX: 508-429-7893; Sis. Mgr: Brian Gaynor 

E & L INSTRUMENTS, Interplex Electronics, Inc. 70 
Funon Tensee, New Haven, CT 06512, Tel: 8O().368-0880, 
FAX: 203-468-0080; EmpI.: 70; SIs. Mgr: Kalina Boulais 

EAO SWITCH CORP., 198 Papa's Farm Ad., p.a Box 552 
MO, Milford, CT 06480, Tel: 203-877-4577, TELEX: 96-
4347, FAX: 203-877-3694; FSC No.: 61706; EmpL: 19; SIs. 
Mgt: George T. Bracci ................... a0 1884-1885 

Local Sales Offices & Reps 
AZ Sco1tsdaIe, Luscombe Engrg. Co. of AZ 

· . . .. .. .. . • .. . . . .. . . . . .. . . . .. .. .. .. .. .. 602-949-9333 
CA Los Gatos, Luscombe Engrg. Co. of $.F. 

.. . . .. .. . . . . • . . .. .. . . .. . .. .. .. .. .. .. . .. 408-37()'2020 
EAGLE-PICHER, P.O. Box 130, Bethel Road, Seneca, MO 

84885, Tel: 417-776-2256, FAX: 417-776-2257; FSC No.: CA 
Montrose, Luscombe Engrg. Co. of LA. 
· .. . . .. .. . .. ... .. .. .. . . .. . .. .. .. .. .. ... 818-249-9000 

3L498; EmpL: 400; SIs. Mgr: H. M. York; Dist. Mgr: H. M. 
York •..•..................•.............• 001444-1447 

Local Sales Offices & Reps 
AL Huntsville, L & 0 Inc. ................. 205-837·1469 
AR Hot Springs, Automstion Supp. Inc. (ASI) 

....................................... 501-767-5444 
CA San Jose, O'Donnell Assocs.-North ... 408-263-6500 
CA Torrance, O'Donnell Assoc. ........... 213-539-9664 
CO Broomfield, Connors Co. .............. 303-466-9628 
CT Bloomfield, Zaslow Sis. Co. ........... 203-242-7781 
FL Longwood, NSL Assocs., Inc. ......... 305-629-5226 
GA Atlanta, L & 0 Inc. ....... ,............ 404-395-7079 
IL Dcwners Grove, Goltan Assocs. .....• 708-512-0093 
KS Overland Park, Spec1rum Sis. ......... 913-648-6811 
MA Westboro, Zaslow SIs. Co. ............ 617-393-8150 
MI Livonia, EIecIro-Mktg. Grp., Inc......... 313-421-7590 
MN Minneapolis, Ohfin SIs. Co. . . . . . . . . . . .. 612-929-6924 
MO Florissant, Spectrum Sis. ............. 314-921-1313 
NH Londcnderry, Zaslow Sis. Co. ......... 603-432-8907 
NY Massapequa Pk., He Assocs. ......... 516-541-0262 
NY Morrisville, Naylor Elec. Co. ........... 315-884-9820 
NC Raleigh, L & 0 Inc. .................... 919-876-5301 
OH Dayton, Eleclro-Mktg. Grp., Inc. ..•. .'... 513-89()'8322 
OH Dayton, Lyons Cotp. .................. 513-278-0714 
OR Beaverton, Pacific Mktg. Spec. ........ 503-641-9373 
PA Exton, Kiley Elec. Co. ................. 215-363-8550 
TX Oallas, Rem Air Comps. .. .. .. .. .. .. ... 214-234-1069 
VA Richrncnd, L & 0 Inc. ................. 804-359-0125 
WA Redmcnd, Pacific Mktg. Spec. . . . . . . . .. 206-882-3144 

I.DcBI Di8trIbutor8 
AI( Anchorage, Frigid North Co. .......... 907-561-4833 
AZ Tempe, Lynntronics .. .. . .. . .. .. .. .. ... 802-433-0288 
AR Hot Springs, Automation Supp.lnc. ... 501-767-5444 
CA Anaheim, Carefree Unltd. .....•....••. 714-630-3433 
CA Mountain View, The Power Source •.. 415-98().O700 
CO Denver, Hensley ...................... 303-455-3643 
FL Dunedin, Battery Powered Ughting & Sys. 

....................................... 813-734-9498 
GA Smyrna, MSrk C. Pope Assocs. ....... 404-435-2471 
IN Muncie, Sealed Energy ............... 317-358-4749 
KS WIChita, RSC Elctms. ................. 316-267-5213 
LA New Orleans, William B. Allen ....•... 800-535-9593 
MA HIngham, Sager EIctms. ............... 617-749-6700 

CA San Diego, Luscombe Engrg. Co. of S.O. 
....................................... 619-292-4323 

CO Longmont, Luscombe Engrg. Co. of CO 
· '" ... , ...•... " ., ..•.... , ., . .• . . . .. .. 303-772-3342 

CT Bethe~ Ray Perron & Co. ............. 203-798-0261 
CT Waterbury, Ray Perren & Co., Inc. ..... 203-756-9664 
FL Tampa, Florida Camp. sis. ............ 813-873-3822 
GA Norcross, MIn. Electro Mktg. .......... 404-448-5594 
IL ArUngIon Hgts., Brainard-Nielsen Mktg., Inc. 

.•.•... , •. " . . .• .. ..•.. .. ... ••.. .. .. ... 708-437-2700 
IN Fl Wayne, MIS Sis. & Assocs. . . . . . . .. 219-436-3023 
IN Greenwood, MIS Sis. & Assocs. ...... 317-881-0110 
IA Cedar Rapids, Delnron Co. Inc. ....... 319-393-0075 
MO Columbia, Dena III Assocs., Inc. ....... 301-7a0-4700 
MA Needham, Ray Perron & Co., Inc. ...... 800-225-4280, 

617-449-6162 
MI PIymcuth, Jay Mktg. Assocs., Inc. ..... 313-459-1200 
MN Golden Valley, Highland EIcIm. SIs. ... 612-548-2123 
MO Florissant, Delnron Co., Inc. ........... 314-639-0033 
MO Gladstone, Delltron Co., Inc ............ 818-436-6445 
NM Albuquerque, Luscombe Engrg. Co. ... 505-888-0333 
NJ Englewood, SprunglNussbaum ...•.. '. 201·569-5666 
NY Rochester, Apex Assocs., Inc. ......... 718-272-7040 
NC Raleigh, C-Tech SIs., Inc .............. 919-782-8100 
OR Lake Oswego, Luscombe Engrg. Northwest 

.. .. . .. .. .. .. .. .. .. .. . .. . .. .. .. . . .. .... 503-636-6664 
PA Horsham, Jacobsen Assocs. .......... 215-674-2937 
PA Pittsburgh, R w. Kneip ............... 412-623-0169 
TX Dallas, Glidden Electro Equip. Co ..... 214-341-D610 
TX Houston, Glidden Electro Equip. Co. .. 713-681-1415 
UT Midvale, Luscombe Engrg. Co. ........ 801-565-9885 
WA Bellevue, Luscombe Engrg. N.W.. .. .. . 208-223-1541 
WI Mequon, Badgerep ................... 414-241-9200 

Local Distributors 
AZ Phoenix, Minarik EIec. ................ 602-233-3000 
AZ Scot1sdaIe, Electronic SUpp. ........ 1-800-622-3726 
CA Anaheim, Minarik EIec. Co. ............ 714-964-2251 
CA Fremont, KEA EIcIms. ................ 415-651-2600 
CA Gardena, Califomia Switch & Sig. ..... 213-77O,233Q 
CA Glendale, Minarik Elec. Co. ........... 818-507-6500 
CA Riverside, Electronic Supp. ............ 714-883-7300 
CA S. San Francisco, Ball EIctrI. SUpp. .... 415-589-7055 
CA SaUnas, Bell ElctrL Supp. .............. 408-758-6110 

EEM 1991 North American offices only. For worldwide reps & distributors, see Volo Wo 663 
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EAOSW Manufacturers· and Sales Offices Directory 
CA San DIego, EIacIrOnic supp. .......... 61HQ3.8222 
CA San DIego, MInarIk EIec. Co. •••.•••.•• 619-560-6632 
CA San Jose, EIecIronIc Supp. •••••.••••• 40lI-463-377O 
CA SMIa Clara, Ball ElctrL Supp. .••.••••• 409-727-2365 
CA Santa CIanI, Minarik EIec. Co. .••.•.••• 409-727-0575 
CA SumyvaJe, Target EJctrns., Inc... •••••• 409-733-Q3B4 
00 Commerce CIty, MInarIk EIec. Co. ••••• 303-269-5800 
00 oanv., OSlO, Inc. .•.••..•.• ;......... 303-292-9594 
CT WalllngIord, Sager EIec. SUpp. co. . . . .. 208-265-4600 
R. Lakeland, We&-GartIe/Swltch Controls, Inc. . 

•..•••.•••••.••.•••..•.•...•.••..•.••.• 813-644-7564 
R. Orlando, Sager EIcIms. •.••...••.•.•.. 407-20-3114 
R. OvIedo, DIxie Sis. .. .. .•••.•...•.•..•.• 407-$5-5211 
R. Port1Jano Beach, Control DesIgn Supp.. Inc. 

•.•.•••••..••..••.•.•••••..••.•..•.•... 305-782-1331 
GA Atlanta, MotIon EIcIms. .•.••.••.••.•.• 404-455-8282 
L CryataII..ake, Sub-Sem, Inc. ......... :. 815-459-4139 
L Elk Grove, Mar\ec Aseoc. .:........... 708-956-8090 
L Rosemont, Advent EJctrns., Inc. ...•.•• 70&-297-6200 
L SchaLmbuIg, MIIISh EIctms. •••••.•.•• 70&-240-9290 
L SchaLmburg. MInarIk EIec. Co. . • . . • . •• 708-685-11337 
IN indianapolis, Advent EIctms. •... -...... 317-872-4910 
IN indianapolis, Mar EIctms. ••••.••..•.•. 317~ 
IA Cedar RapIds, Advent EIcIme., Inc. ..•. 319-363-0221 
KS WIchIta, Radio, Inc. ..•..•..•.......... 31&-264-2798 
KY LoulsvIu., "-Iee8 EIcIms. .•..•....•. 502-637-7674 
LA Balon Rouge, Menard EIcIms.. .•..•.•. 504-355-0323 
LA New Orleans, Menard EIcIms. .•.•••.• 504-734-6445 
ME W. Buxton, Nelson & WtIghI .•....•.•. 207-929-6238 
Me CoII.mbIa, Sager EIctms. . ............. 301-995-6580 
MD GaIthersburg, Axis EIctms. .•.••..•.••.• 301-640-9640, 

800-492-3190 
MD Jaesup, TraeIcoSis. ...•••.....•.••.•.• 301-792-0112 
MA Canton, Richey in1I&CI EIctms. •.•••••• 817-821-1500 
MA ~SagerEIec.Supp.Co. .•.••. 617-749-6700 
MA N. Billerica, Minarik EIec. Co. ..•..•.. . . 508-663-0740 
MI Farmington Hilla. Advent EIctms. .•...• 313-4n-l850 
MI C3rand RapIds, R. M. EIcIms. Co. •...•• 61&-531-9300 
MI St Claire Shores, SPEMCO SWItchee 

•••.•..•.••..• ..•.......•.......•...... 31~nl-27oo 
MN Fridley, Voyager EIcIms. .•.••.••..•.•. 612-571-n68 
MN MlnneapoIs, EIecIronIc Ctr.lnc........ 612-37&-2442 
MO St louis, Beckwith, Inc. ..•..•..•..•... 314-343-6463 
,NH Salem, Sager EIec. Supp. Co. .•..•••.• 603-888-1346 
NJ Cranford, Ganlen Stale IndL EJctrns., Inc. 

..•.•.•••.•••••..• ..•.•. .. ... ••... .••.• 201-272-5400 
NY BohemIa, Key~ Inc. ..••.....•.. 51&-567-7500 
NY Buffalo, Summit DisIrs., Inc. ..•..••.••. 71&-687-2600 
NY Hauppauge. Sager ElctrL Supp. _. _ . • . • 51&-348-1300 
NY New York, M8Itin-AudioIVIdeo ...... , 212-541-5900 
NY Rochester, SImcona EIctms. .•.......• 71&-328-3230 
NY Rochester, Summit EJctrns., Inc. •..•.•. 71.&-334-8110 
NY Woodside, Switches Unlimited.... ..•. 71&-478-5000 
NO CharIoIte, Ollde EIctms. •.•.....•....•. 704-3n-4348 
NO CharIoIte, EIctms. Mktg. Corp. .•..•..•. 704-394-6195 
NO RaleIgh, Sager ServIce Plus •.••.••.•. 919-850-9550 
NO Winston-Salem, KIrkman EJctrns., Inc. 

...••...................• 919-722-9131,8C1O-334-8686 
OH Columbus, Electronics Mktg. Corp. ...• 614-299-4161 
OH Highland HgIs., EIecIronIcs Mktg. Corp. 

OK Tulsa, Radio, Inc. •••..•..•..•......... 
OR Portland, Minarik EIc. Co. ••••..•..••.• 
PA HarrIsburg, Ad-TechElctms. •..•..•... 
PA Mars, Sager Elclms. •••.•...•..••.•.•. 
PA McKean, Advacorn ................. .. 
PA NonisIown, KlnOIrIy-James Co. •••.•. 
PA PhlIacIeIphIa, Sager EIctms. •.••••••••• 
PA PiIIabu~ Grant IndL ConIroIs. Inc. ..• 
PA Wayne, Peak EIcims. Corp. ..•........ 
SO . Columbia, Dixie EIctms. ••••••••.•••••. 
TX Houston. Minarik EIec. Co. •••••••••••• 
TX Irving. Harper SlD. ..•.•..•....•.••... 
TX Irving. Minarik EIec. Co. •...••••••••••• 
WA f!edmond, Minarik EIec. Co. •.••••••••• 
TX San Antonio, MInarik EIec. Co. ••.••.•. 
WA SeetIIe, Plett EIec. •••••••••••••••••••• 
WI Milwaukee, Marsh EIctms. Corp. .••.•• 

216-442-3441 
91&-567-9123 
503-~3402 
717-561-9905 
412-n2-2233 
614-471Hn4 
215-668-7286 
215-464-4336 
412-787-9nO 
215-29S-9000 
803-n9-5332 
71~748-0806 
214-621-0500 
214-402-6168 
206-885-0832 
512-822-7097 
20&-624-4083 
414-475-6000 

E-A-R SPECIAL TV COMPOSITES, Cabot Safety 
Corp., 7911 Zionsville ReI., indianapolis, IN 46286, Tal: 
317-872-1111, TWX: 810-341-3412; SIs. Mgr" Greg R. 
Hendy 

EASCO/K 0 TOOLS, See Hunter Tools, Easco/K 0 
Tools 

I.coeI SaJea 0ffIce8 & RBpB 
CA Glendale, EIec1ricMolor E"9' .... ,.,.. 81&-502-1868 
CA San Jose, Motion Sys. ................ 409-24&-0641 
00 Boulder, R. G. EnIprs. ................. 303-447-9211 
R. WInter Park, HHP Assocs. ............ 407-740-0320 
KS Shawnee Miesion, LSC Co. ........... 91~2121 
MN EdIne,.ley Borman SIs. ............... 612-922-5525 
NH DQvw, Eastern Air DIIs. ............... 803-742-3330 
NJ RIdgefield, RtceI Assocs. ...... .. .. .. .. 201-945-5250 
NY Rochester, Eicom SIs. ................ 71&-385-1400 
NY Syracuse, ELOOM Sis. ................ 315-685-8245 
NO Charlotte, Jeke RudIsIU Assocs. ••••••• 704-3n-8901 
OH CIncinnaII, KCH Co. .. .. ...... .. .. .. .. • 51 ~1-1668 
OR Portland, DA Sulfivan Co. ••.•..•..•.. 503-292-2448 
PA Paoli, ETC SaJea ....... ;............. 215-29&-3527 
TX DeIIas, D.J. Sis. Co. ................... 214-7~76 
TX Richardson, D.J. Sis. .................. 214-~6 
WI Racine, KMG SIs., Inc. ................ 414-639-9005 

Local DiaIribuIoI8 
CT HartIord, BearIngs, Inc. ................ 208-249-1691 
CT No. Haven, BearIngs, Inc. ...........•. 208-28&-2201 
CT Waterbury, Bearings, Inc. ............. 208-755-3151 
ME Auburn, Bearings, Inc. ........ ......... 207-794-3769 
ME Bangor, BearIngs, Inc. .. .. .. .... .. .. .. . 207-947-8563 
MA Avon, BearIngs, Inc. ........ .. .... .. .. . 50&-564-9200 
MA W. springfield. BearIngs, Inc. .......... 41~739-4701 
MAWakeIIaIcI, BearIngs, Inc. .............. 617-246-3906 
MA Worcester, Bearings, Inc............... 617-852-1050 
NH BerlIn, Bearings, Inc. .................. 803-752-5001 
NH Dover, Bearings, Inc. .................. 603-749-2121 
NH M~, BearIngs, Inc. ..•......... 603-823-8897 
NY Pleinview, Controls Sis. Inc. ........... 51 &-75&-5652 
NO Charlotte, MoIIonex ...... .. .. .. .. .. .. . 704-3n-6901 
PA PittsbuIgh. EXONIC Sys. .............. 412-784-8400 
RI W8IWick, Bearings. Inc. ............... 401-732-2600 
VT Rutland, Bearings. Inc.. .. .. .... .. .. .. .. 802-n5-3550 

EASTERN ELECTRONICS MFG. CORP., National 
Patent Dev. Corp., 180 Roberts St, East HartIord, CT 
06108, Tal: 2O:Hi28-9B21, FAX: 208-289-7639; FSC No.: 
208-289-7639; EmpL: 200; SIs. Mgr" Wayne M. Baker 

EASTERN MARKING MACHINES, 422 S Franklin St, 
HempsIeeci, NY 11550, Tel: 516-463-7070, TELEX: 
968095, FAX: 516-463-7071; EmpL: 8;. SIs. Mgr" L 
Sherman; DIst. Mgr" L Sherman 

EASTERN MICROWAVE. 40 Rev Ave., Burlington, MA 
01803, Tel: 617-273-4700; FSC No.: 30616; EmpL: 25; SIs. 
Mgr" s. C. Lowe 

EASTMAN KODAK COMPANY, Motion Analysis 
Systems Division. 11633 Sorrento Valley Road, San 
Diego. CA 92121-1095, Tel: 619-535-2908, FAX: 619-481-
6254; SIs. Mgt" Don PIke 

EAST PENN MANUFACTURING, Lyon Station, PA 
19536, Tel: 215-682-5361, FAX: 215-682-4781; EmpI.: 
2000; SIs. Mgr" Paa' GrImes 

EASY HEAT WlREKRAFT, See Electrical Systems, 
Diy. of Bristol Corp. 

EATON CORP, Durlint Products, 901 S. 12th St, 
Watertown, WI 53094, Tel: 414-261-4070. 800-289-3Il68, 
TWX: 910-26().3713, FAX: 414-261-9097; EmpL: 350 

EATON CORPORATION, Electric Drives Division. 
3122-141h Avenue. Kenosha. WI 53141, Tal: 414-656-
401 I, TELEX: 910-274-2356, FAX: 414-656-4370; EmpL: 
Approx.300 

EATON CORP. Electronic Instrument Div. 5340 AHa 
ReI., Lee Angeles, CA 90068, Tal: 213-822-3061, TWX: 91 0-
343-6969; EmpL: 200; SIs.·Mgr" L.ewrence Caney Jr. 

EATON (LORUN) CORP. See LorIin. DiY. ofAxiam. 
Inc. 

EATON CORP.lCUTLER-HAMMER PRODS, 
Aerospace & Commercial Controls Div.4201 N. 27111 
St, Milwaukee, WI 53216, Tel: 414-449-7487. TELEX: 2&-
716, FAX: 414-449-6780; FSC No.: 81640; SIs. Mgr" 
I!ern..-cI c. Hey 

I.coeI SeJes 0IfIces & RBpB 
CA Lee Angeles, Eaton Corp./A & ceo... 714-549-8553 

EASI FILE CORPORATION, 6 Wrigley St, irvine, CA CA San Francisco, Eaton Corp.! A & ceo 
92716, Tal: 714-855-4121. FAX: 714-380-0561; EmpI.: 10; 415-967-0606 

81~&-4717 
404-3lI4-091 I 
70&-530-7980 
913-384-0081 
301-29&-9640 
617-683-5427 
313-354-7513 
612-631-6688 

SIs. Mgr" Jean A James 

EAST CONTROlS, 6681 Church St, Hanover Park, IL 
80103, Tal: 70&-837-7709, TELEX: 708-837-8235; EmpL: 1 

EASTERN AIR DEVICES,INC., 1 Progres Dr. Dover, 
NH 03820, Tel: 803-742-3330, FAX: 803-742-9080; ErI1IL: 
150 ..................................... ;...... a.1254 

R. T8I\ll8. Eaton Corp./A & ceo ...... .. 
GA AIIanIa; Eaton Corp./A & ceo ...... .. 
II. Chicago, Eaton Corp.! A & ceo ...... . 
KS Kansas CIty, Eaton Corp./A& ceo .:. 
MD Baltimore, Eaton Corp.I A & ceo .... . 
MA IloaIon, Eaton Corp.I A & ceo .. : .... . 
MI DeIroit, Eaton Corp.I A & ceo ...... .. 
MN MInneapolIs, Eaton Corp.! A & ceo .. . 

NJ Mt.1.aIA'eI, Eaton Corp./A & ceo ..... 809-n'&-11oo 
NY Long Island, Eaton Corp.!A& ceo ... 51H64-8065 
OH CIeveIan4 Eaton Corp./A & ceo -..... 21&-836-4554 
OH Deyton, Eaton Corp./A & ceo ........ 51~294-1an 
Can . Bumllby, B.C.. Solution EIcIms. LId. .•. 804-439-9004 
TX Dalles, Eaton Corp./A & ceo ......... 214-38&-4121 
WA SeelIIe,EatonCorp.!A&CCD ........ ~157 
WI Milwaukee, Eldon Corp.! A & ceo .... 414-449-6709 
Can ScaIboJough, Ont.. Eaton lid. ......... 41.&-291-2563 

EBERHARD MFG. CO. DIY. Eastern Co., 21944 Drake 
Rel.,StrongaviIle, OH 44136, Tel: 21&-23&-9720, FAX: 21&-
572-2732; FSC No.: 19220; SIs. Mgr" Edward Hongoah 

EBG-ELEKTRONISCHE BAUELEMENTE, 
GeseIlschaft m.b.H.. 8082 KIrchbe/lh 384, AusIria, Tel: 
(43) 03116 2625, TELEX: 312540, FAX: 43/3118/27540; 
EmpL: 63; SIs. Mgr" Mag. G. ~ 

EBM INDUSTRIES, INC., 110 Hyde Road, FiInNngton, 
CT 08034, Tel: ~74-1515, lWX: 710-423-8723, FAX: 
~4-8536; FSC No.: 62292; SIs. Mgr" Robert 
Sobolewski •.••. .••.•..•.. .. .•. .••.•.••.•. «>1.12-1.13 

I.coeI SaJea 0IfIces & Reps 
At Huntsville, cartwright & Bean ......... 205-11»1540 
p.;z Phoenix. c. T. CIIrIberg ................ 802-488-0750 
CA Lee Angeles, WIley Co. ............... 213-86.&-1611 
CA San Diego, WIley Co. ................. '81~18 
CA Santa Clara, Ross Mktg. Assocs. .••.•• 408-988-8111 
00 L.ittJaIon, Simpeon Assocs. ..•.••.••.•• 303-794-8381 
CT CNnton, SeImark Assocs. ••.•.•• ;..... ~~ 
R. Apopka, CerIwrighI & Bean ........... 407-8811-9100 
R. Deerfield, Certwright & Bean ..... . . . . . 305-429-3400 
GA Norcross, Certwright & Bean .......... 404-3eIHl180 
L Chicago, Vogel & As8oc. .. .. .. .... .. .. 70&-268-8633 
II. Itasca, Beta Technig. SIs. ............. 70&-250-9568 
IN Greanwood, Uberty SIs. .............. 317-888-8386 
IN Nob1esvlIIe, Powaoon ................ 317-~n45 
KS 0veIIand Park, Web EIctms. .......... 913-381-7988 
Me Baltimore, Bramman Co. .............. 301-367-9111 
MA MiUls, SeImark Assocs. ............... ~7&-2914 
MI Warren, Burcaw Co. .................. 31~73-4806 
MN St Pau~ AIkco SIs..................... 612-7n-7454 
MS Jackson, Cartwright & Bean .......... 801-981-1170 
MO Florissant, Web EIcIms. •••••.•.•.•.••. 314-921-5720 
NH HopIdnton, SaImark Assocs. .......... 803-748-3299 
NJ MarItan, b.gr. Assocs. ...... ........... 809-983-1020 
NM ~ C.T. CIIrIberg .. _.... .... 506-899-2155 
NY Buffalo, NRM Mktg. Grp. .............. 71.&-634-4300 
NY Frankilin Sq., Cooper-slmon & Co., Inc. 

NY S~ NRM Mktg. ClIp. ........ . 
NO Raleigh, Certwright & Bean .......... . 
OH KeIlertng. VersaIJOn ................ .. 
OH Willoughby HUla, Versatron .......... . 
OR Hillsboro, Tamco NorthweiIt ........ .. 
TN Knoxvills, CerIwrighI & Bean ........ .. 
TN MemphIs, CerIwright & Bean ........ .. 
TX Austin, eor--Philhower SIs. ........ . 
TX Houston, eor--Philhower SIs. ...... . 
TX Richardson, eor--PhiIhower SIs. .•.• 
lJT Midvale, Simpson Assocs. .......... .. 
VA Birch Bay, Tamco NorthweiIt ........ . 
VA Chantilly, Colrud .................... .. 
WA Bo1haI~ Temco NorthweiIt .......... .. 
WA Spokane, Tamco NorthweiIt ........ .. 
WI Milwaukee, Bela T~ Sis., Inc. ..• 
PR Bayamon, SaImark .................. . 

Local DiaIribuIoI8 

51&-489-4838 
315-685-6891 
919-67&-4130 
51 ~293-8506 
216-944-0082 
503-645-2030 
615-893-7450 
901-362-8345 
512-34&-9168 
71~782-4144 

214-234-8438 
801-56&-3691 
20&-371-0423 
703-904-0240 
20&-481-8150 
509-927-9392 
414-543-6809 
809-797-9176 

AL HuntsvIlle, Pawen EIec. ............... 205-837-5300 
AK Anchorage, Alaska EIctms. ............ 907-563-3n4 
AZ Phoenix, Arizona Camps. Co. •.••..•.• 802-269-5655 
p.;z Tucson, SclII"-I Sis. ............... 802-828-1613 
CA Anaheim, Deco EIec. .................. 714-830-8252 
CA Co&ta Mese, Powell .................. 714-754-1717 
bA Hollywood, Yale EIctms. .............. 213-465-3188 
CA Irvine, InIegraIed EIctms. .............. 714-637-9980 
CA Sacramento, InIegraIed EIctms. •••.... 916-363-8030 
CA San Diego, Deco EIcIms. ............. 61~1595 
CA San Diego, Pyremid .................. 619-271-1i404 
CA San Jose, InIegraIed .. .. .. .. .. .. .... .. 409-435-1000 
CA San Jose, PaweQ EIctms. ............. 408-943-9020 
CA San Joee, PoweR EIec. • • • . •• • • • • • •• • • • 408-943-9020 
CA Santa Clara. Pyremid EIctms. ......... 409-727-9810 
CA Sunnyvale, Power Supply Camps. .... 408-737-1333 
CA Torrance, Pyremid .................... 213-320-2700 
CO Denver,lrQgraIed EIctms. ............ 303-292-6121 
00 Danver,IntegreIed EIctms. .••.••..•.•. 303-292-5537 
00 WMaI RIdge, Added Value ........... 303-422-1701 
CT Danbury, Pilgrim EIcIms. ...... ........ 208-792-7274 
CT E. Haven, J. V. EIcIms. ................ 208-469-2321 
CT Southbury, HeIIind EIctms. ............ ~282-17oo 
CT Wallingford, Cronin EleC. .... .......... 208-265-3134 
CT YaIeavIIIe, Glynn EIcIms. .............. 208-265-2488 
R. A. LauderdaJe, Powell EIec. . . • • • • . •• • • 305-484-8377 
R. Largo, E1ecIronic PnIcepIs ............ 813-544-3636 
GA AIIanIa, ACK RadIo Supp. .. .... .. .... • 404-351-6340 

664 North American offices only. For worldwide reps & distributors, see·VoI. W. EEM 1991 



Manufacturers and Sales Offices Directory 
GA Fayetteville, Frankland •••.•.•..•.•..•• 
IL Chicago, Leeds EIcIm8. Comps. •••.•. 
II. Hollman EsIaIes, I.E.C. InIercomp .... . 
II. RoaemonI, Advent EIctms. .......... .. 
IN indianapolis. Advent EIctms. .......••. 
IN indianapolis, Chelsea/AS EIctms. ..•.. 
IA Cedar Rapids, AdvenI EIcIm8. ........ 
KS Overland Pall<, Chelsea/AS EIcIms. ., 
KY FlOrenCe, URI. EIcIms. .............. . 
MD Annapolis Jet, Powell EIcIms. .••.••.•. 
MD Ballimola, Rasco/Baltimore ........ .. 
MD BaIIsvIIIe, Rasco/D.C. ................ . 
MD Columble, Peerless Radio ......•••... 
MA canton, Richey Impact .............. .. 
MA Middleboro. Glynn EIcIms. .......... .. 
MA Needham. Cronin .................... . 
MA Westborough, Powell ................ . 
MA WilmingtOn. Helind EIcIms. .......... . 
MI Battle Creek. Great Lakes Elctms. .•.. 
MI Farmington Hills, Advent Elctms. ..... . 
MI Grand Rapids, Chelsea/AS Elctms. '" 
MI Grand Rapids, S.F .. Elctms. .......... .. 
MI Uvonie, Chelsea/AS EIcIms. ........ . 
MN Minneapolis. Control Des. Supp. ...•.• 
MN PIymouIh. Leeds EIcIrn Camps. ..•..• 
Me Kansas CIIy. L Camp ............. , .. .. 
Me Maryland Hgts.. Chelsea/AS EIcIms. •• 
Me Maryland Hgts.. L Camp ............ .. 
Me St Louis. Control DesIgn Supply .•...• 
NH Manchester. Cronin ................ ' .. 
NH Manchester. Glynn Elctms. •.... , •..•. 
NH Nashue, Brevan EIcIms. ............ .. 
NJ Englewood, Powell Else. ............ .. 
NJ Rockaway. Tonar .. ' ................. . 
NJ W. Berlin, General Camps. ........... . 
NM Albuquerque, Betatron ........ ' ...... . 
NY Falconer. Falconer EIcIms. ........••.• 
NY Hauppauge. Addem Distbg. Grp. ..... . 
NY Hauppauge. Broadllnll EIec. Distr ..... . 
NY Hauppauge. Chelsea/AS Elctms. .... . 
NY Hicksville, Janesway EIctms. ...•....•• 
NY Lynbrook. "-less Radio ............ . 
NY Ml Vernon, Janasway Elctms. •..•...• 
NY Rochester. Simeone ................ .. 
NY Suffern. Nobel EIctms. .............. .. 
NY Syracuse, Stewart W. Smith ........ .. 
NC Boone, LRS/Tresco ................. . 
NC Cary. Powell EIec. ................... . 
NC Raleigh. Century ..................... . 
OH Akron. Akron ElClms. ................ . 
OH Broadview Hgts.. Retated Comps. .••.. 
OH Cincinnati. Chelsea/AS Elclms. .•..••. 
OH Cincinnati. URI EIctms. .............. .. 
OH Dayton. Related Comps. ............ .. 
OH Maumee, Chelsea/AS Elclms. ....••.. 
OH Stow. Advacom Inc. ................. .. 
OR Bae\lerton. Integrated EIctms. .... : ••.. 
PA Export. Advacom .................... . 
PA Malvern, ConIJOI Design Supp. " ' ...•. 
PA McKean, AdvacomlErie ............ .. 
PA Norristown. Century Elclrn Comp. Co. 

PA Phildelphia. Powell .................. . 
TN Saddy Daisy. Technl-Tronies ........ . 
TX Austin, Omni Pro EIcIms. ........... .. 
TX Dallas. Omni Pro EIcIms. ........... .. 
TX Houston, Kent EIctms. .............. .. 
1")( Irving Powell EIcIms. ................ . 
UT Salt Lake City. Standard Supp. Co. ... . 
UT Weal Valley. Integrated Elctms. ......• 
WA Bellevue, Integrated EIctms.I Jaco ... . 
WA Redmond. Pyramid EIctms. ......... .. 
WA W. SeaItIe, Radar Elclms. ........... .. 
Wi Mequon. Taylor Elec. Co. . .•........•. 
WI Milwaukee, Progr.sive Image •.....•. 
WI New Berlin, Control DesIgn Supp. ..... 

404-461-4026 
7~ 
708-843-2040 
708-297-6200 
317-872-4910 
317-253-9065 
319-363-0221 
913-362-1923 
606-371-4423 
301-880-3255 
301-831-8200 
301-837-9100 
301-997-1717 
617-821-1500 
508-947-4262 
617-449-5000 
508-3§6100 
508-657-4870 
616-963-6282 
313-4n-1650 
616-241-3483 
616-459-0216 
313-525-1155 
612-721-1629 
812-557-12n 
816-221-2400 
314-997-7709 
314-291-8200 
314-426-3150 
603-824-0105 
603-822-8131 
603-889-7230 
201-890-0010 
201-586-9000 
609-768-8767 
505-821-1122 
716-665-4176 
516-273-67n 
516-231-4100 
516-231-3313 
516-935-1627 
516-593-2121 
914-899-8710 
716-328-3230 
914-357-4500 
315-437-7636 
704-264-8861 
919-467-1212 
919-782-2118 
216-782-8818 
216-836-4838 
513-793-2450 
513-761-4030 
513-253-6116 
419-893-0721 
216-686-5311 
503-641-1 B90 
412-733-5400 
215-296-0150 
814-476-7n4 

215-631-5400 
215-365-1900 
615-332-2119 
512-794-9200 
214-233-0500 
713-780-7n0 
214-~547 
801-486-3371 
801-9n-9750 
208-455-2727 
206-883-7200 
206-282-2511 
414-241-4321 
414-321-4722 
414-784-1015 

EBY COMPANY. 4300 H StreeI. Philadelphia. PA 19124. 
Tal: 215-537-4700, FAX: 215-537-4780; FSC No.: 72825; 
EmpL: 75; -SIs. Mgr: Alan S. Olshansky 

ECl YPSE INTERNATIONAL CORP. 2042 S. Grove 
Ave., Ontario, CA 91761-9925, Tel: 714-947-8839. FAX: 
714-947-9395; EmpL: 9; SIs. Mgt: Chrls10pher J. Gilbert; 
Dist. Mgt: Christopher J. Gilbert 

ECOSOFT. INC. 8295 Indy Court. Indianapolis, IN 48214. 
Tel: 317-271-5551. FAX: 317-271-5561; EmpI.: 2; SIs. 
Mgr: Emma Alkire 

tl 
ECS COMPOSITES 

FAX: 503-474-2479 
ECS COMPOSITES, 35eO Rogue River Hwy. Box 188, 

Grants Pass, OR 97526, Tal: 503-476-8871. lWX: 510-
755-07n; FSC No.: 24995; EmpI.: 165; SIll. Mgt: Jill K. 
Gleysleerl ...................................... Co1027 

Local SeJes Officss & Reps 
AL Huntsville, EMA .. .. .. .. .. .. .. .. .. .. ... 205-830-4030 
KS Lenexa. MidIec Assocs., Inc. .......... 913-541-0505 
CA Min. View. Kim Bullrma .. . . . . . . . • . • • . . 415-982-9027 
CO Englewood, Elec1ronic Camp. Sys. .... 303-782-9576 
FL Largo. Burke Assocs. Inc. ............. 818-536-4335 
II. Wilmette. Joel Wasserman Assocs. ... 708-256-3566 
MD Baltiinore, Burgin-Kreh Assocs. ....... 301-265-8500 
MA WesIwood. Apex Assocs. ............. 617-32&-5042 
MN Minneapolis. MS J Mktg., Inc. ......... 612-755-1685 
NY New York CIIy. SmHh Engrg. Sis. . • . . .. 516-689-6514 
OH Cleveland, Ashby Assocs.. Inc. ........ 216-461-()826 
OR Grants Pass, ECS Inc. ................ 503-476-8871 
TX Dallas, Advance Tech. Sis. ....... .. ... 214-340-1300 
WA Bellevue, Comtec ..................... 208-453-1188 
Can Stittsville, On!.. Produclion Case Co. " 613-836-2248 

FAX: 619-278-0372 
ECTRON CORP •• 8159 Engineer Ad., San DIego, CA 

92111-1980. Tal: 619-278-0600, TWX: 910-335-1259; 
FSC No.: 24856; EmpL: 50; SIll. Mgt: W. W. Hanford 
. ................................................ 1)01010 

LoceJ Sales Offices & Reps 
AZ. Tempe. Aztec En1prs.'................. 602-431-8401 
CA Csnoga PI<., FLW Inc. ................. 816-719-0037. 
CA Costa Mesa, FLW Inc. ................ 714-751-7512 
CA Fremont FLW Inc. .................... 415-651-6511 
CO Denver. Aztec Entprs. ..... .. . .. .. .. ... 303-779-5285 
FL Melbourne, Saber Assocs. ............ 407-724-0920 
GA Norcross, Saber Assoc. Inc ..... ' .... " 800-327-0653 
IL Elmhurst, SecIor Engrg. Sis. .......... 708-530-7650 
IN Indianapolis. SecIor Engrg. SIs. ....... 317-253-9221 
KS OVerland PI<., Ramsey Assocs. ........ 913-541-1007 
MD Laurel. EIcIrn Mktg. Assoc. ........... 301-792-9300 
MA Needham, Addelco Corp. ............. 617-444-4754 
MI Troy.SatuIIoAssocs. .... : ............ 313-585-4811. 
MN Minneapolis, SecIor Eng. Sis. Inc. ....• 612-378-2123 
Me St Louis. Ramsey Assocs. ............ 314-532-9388 
lIN Albuquerque. WestfhaJ & Assocs. ,.... 505-268-1433 
NY Plainview. Eastem-Metro Assoc ....... 516-931-1414 
NY Victor. Sanwal Technlgs. .. .. .. .. .. .. .. 716-924-1950 
NC Clayton. Saber Assocs. ............... 800-327-0653 
OH Cleveland, Instrmn. Sys. .............. 216-845-8800 
OH Dayton,lnstrrnn. Sys. ................. 513-294-2838 
PA Pittsburgh. Instrmn. Sys. .............. 412-823-7005 
UT Ogden. Aztec En1prs. ................. 801-821-1655 
WA Seattle, Datacom Assoc. Inc. . . . . . . . . .. 206-285-2525 
WI Milwaukee. SecIor Eng. Sis. Inc. . • • . . .. 414-352-6290 

EDA INC. DiY. of Connector. 637 S. Palm St Sle. F. La 
Habra. CA 90631. Tel: 213-697-7151. FAX: 213-691-1509; 
EmpI.: 160; SIs. Mgt: Roy Wang 

EDAC INC. 40 Tiffield Ad., Scarborough. On!.. CAN MIV 586, 
Te~ 416-754-3322, FAX: 416-754-3299; FSC No.: 31781; 
EmpJ.: 110; SIs.Mgr:TerryThomton; Dist.Mgr:W.Mango 

EDAK INC. EDAK ltd.. 265 North Drive,Sle.H. Melbourne, 
FL 32934, Tel: 407-242-2953, 800-482-8478, FAX: 407-
242-3430; FSC No.: 8145; Empl.: 210; SIll. Mgr: Max 
Reichin; Dist. Mgr: Jack Lenett 

Local Sales Officss & Reps 
CA Palos Verdes. Zimmennan Assocs. ... 213-378-3088 
MA Wakefield, Instr. Dynamics ............ 617-245-5100 
TX Dallas, Space Elclms. ................. 214-251-3838 
VA Springfield. PANTECH ................ 703-451-5700 

EDA INSTRUMENTS. INC .• 4 Thomcllffe Park Dr •. 
Toronto, ON. Canada M4Hl Hl. Tal: 416-425-78DO, TB.EX: 
08 23222 FEDA TOR, FAX: 416-425-8135; EmpL: 100; SIs . 
Mgr: Bill Laham 

EOCLIFFE DIV, BEl Electronics Co. 13100 TeHsir 
Avenue. Sylmar. CA 91342, Tal: 818-382-7151. FAX: 818-
362-2487; FSC No.: 00153; EmpI.: 110; SIs. Mgr: Cosmo 
L AvellIs; Dist. Mgt: R P. Bastone 

EDl 780 Creel. Wood Dele, IL 80191. Tel: 708-660-5838. 
FAX: 706-880-0502; EmpL: 13; SIll. Mgr: J. HolmbeIg 
................................................. a·1065 

EDITRON SYSTEMS INC. 1580 Teaneck Ad., Teaneck, 
NJ 07886. Tel: 201-837-D051. FAX: 201-837-0504; SIll. 
Mgr: L G. Mansoor 

EDl., INC .• At 5. Box 1398, Danville, VA 24540, Tal: 804-799-
0807. 1-800-DlALEDL, FAX: 804-799-0647; EmpL: 35; SIll. 
Mgr: Jean Moore 

EG&G 
EDO CORP., ELECTRO-ACOUsnc DlV. 2845 

South 300 Weal, Salt Lake City. UT 84115, Tal: 801-486-
7481. TB.EX: 386-315, FAX: 801-484-3301; EmpL: 380; 
SIs. Mgr: Fran GareIIa ......................... A.1367 

EDO CORPORATION, Electro-CeramIc DIvision, 
2645 South 300 Weal, Salt Lake CIIy. UT 84115, Tal: 801-
486-2115, TB.EX: 386-315. FAX: 801-484-3301; EmpL: 
300; SIll. Mgr: Yvonne Bartho~ .•........ A.1367 

EDO CORP.lELINCO DN. See Electrical Indicator 
Co. Inc. 

EDSYN. INC .• 15958 Arminta Ave., Van Nuys. CA 91408, 
Tel: 816-999-2324, 213-873-5115, TB.EX: 65-1489; SIll. 
Mgt: Wayne Murry 

EDWARDS CO. Signaling Prods. DiY. P.O. Box 1188, 
Fanninglon. CT 08034. Tel: 203-678-0410; EmpL: 1000; 
SIs. Mgr: AI Canevari; Dist .. Mgt: AI Canevari 

EDWARDS HIGH VACUUM INTERNATIONAL. DiY. 
of the BOC Group. 301 Ballardvale St. WdmlngtOn. MA 
01887. Tal: 508-858-5410. FAX: 508-656-7969; EmpL: 
2000; SIs. Mgr: Frank Carpino 

EECO INCORPORATED. 1801 E. CheslnutAve., P.D. Box 
659. Santa Ana. CA 92702-0859. Tel: 714-835-8000, FAX: 
714-953-3747; FSC No.: 97525; EmpL: 95; SIs. Mgr: Scott 
Thorpe; Dist. Mgt: Sleva Hyler 

EEMCO. Datron. Inc.. 4585 EIecIronics Pl, Los Angeles. CA 
90039. Tal: 818-247-7080, lWX: 910-497-2269. FAX: 818-
244-8821; FSC No.: 72121; EmpI.: 300; SIs. MgT: Russell 
johnSon 

EEV INC. 4 Westchester Plaza. Elmsford, NY 10523. Tel: 
914-592-8050. TB.EX: 8818096, FAX: 914-882-8922; 
EmpL: 42; SIs. Mgt: Stuart Hesselson 

EFECTOR. INC. 805 Springdale Dr. Exton. PA 19341. Tet 
215-524-2000.800-441-8248, FAX: 215-524-2010; EmpL: 
35; SIll. Mgr: J. Kelly 

EFI ELCTRNS.. 2415 South 2300 Weal, SaIl Lake CIIy. UT 
84119, Tal: 801-9n-9009:800-221-1174. FAX: 801-977-
0200; EmpL: 90; SIll. Mgr: Mark A Norrie 

EFOS INC .• 5716 Coopers Ave., Unit 1-5, M'1SIIisaauga. Ont.. 
Can l4Z 2E8, Tal: 416-568-4268, FAX: 416-588-4280; 
EmpL: 25-50; SIll. Mgr: Beverley BarI:ler 

EFRATOM. See Ball Corp.. Efralom Diy. 

EG&G. INC. Electro-Optics Diy. 35 Congess St. Salem, 
MA 01970. Tal: 508-745-3200. TELEX: 881-7405 EGGSA; 
FSC No.: 25506; EmpL: ,84; SIll. Mgr: J. Murachver 

EG&G. INC. Electronics Components DiY. 35 
Congress St. Salem, MA 01970. Tal: 508-745-3200. 
TB.EX: 881-7405 EGGSA; FSC No.: 25508; EmpL: 329; 
SIll. Mgt: J. Murachver 

EG & G BIRTCHER. EG & G, Inc.. 4505 N. Arden DrJP. 
O. Box 5268, El Monte, CA 91734-1268, Tel: 818-442-
2572, FAX: 816-442-8127; FSC No.: 16915; EmpL: 135; 
Sis. Mgt: Bill Heyee; Dist. Mgr: Bill Hayes 
.................. ......... .... .. .. ..... ... Co1028-1021 

Local Sales Officss & Reps 
AL Huntsville, Remco .................... 205-533-3763 
AZ. Phoenix, Mercury Engrg. Sis. • . • . . •• . . . 802-244-0123 

EECDc 
Over 

8.000.000 
Relays & 
Switches 
in Stock. • 

The 
Largest 
Re/ay& 

Switches 
Distributor 

in the World, 

Orders Placed by 3:00 p.m. are . 
Shipped the Same Day 

(213) 452·1229 (415)835·1500 
1301 Olympic Blvd.. • 1026 6th Avenue. 

Santa Monica. CA 90404 Oakland. CA 94606 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 665 



EG&.G 
AZ Phoenix, Mercury Engrg. SIs., Inc. ••••. 602-285-0344 
CA IrvII!e, EngIish/DamCo ••.. ••••.••••••• 714-753-1950 
CA Santa Clare, Interconnect Sis. Gop. .•.. 406-900-1166 
CO Broomfield, Connors Co. •.••.••••••••• ' 303-466-9828 
Fl Clearwater, HHP, Assocs. ..........•.. 813-797-4447 
Fl Pompano Beach, I+IP Assocs., Inc. ••• 305-971-5750 
GA Atlanta, Remco ................• ;..... 404-44NI637 
... Rollings M8acIows. Heartland Tachnlg. Mktg., Inc. 

•• • . • • •• • . • . . . . • . • . • • . • • . • . • . • . . • • • •• •• 312-577-9222 
KS Shawnee Mission, M-s-B Assocs., Inc. 

.•••••••••••..•.••.•...•..•...•..••.•.. 913-432-2131 
MD Towson, Arbotek Assoc. ...........•.. 301-825-0n5 
MA Framingham. Coakley, Boyd & Abbett 

..••. , . . • • • • . • • • • • • • • • . • • . • • • . • • . • . . • . . 5O&-82<Hl8OO 
MN MinneapoUs, Hei-LiIe Sis., Inc. •.. .. ..•. 61 iMl61,eosl 
NY Hackensack, Coakley, Boyd A BettlTylinsky 

•..•.•..••••.•••••••••••.•.•..•.••.•••• 201-440-4114 
NY Syracuse, IA Hotze Assocs. •.••••.•••• 315-45!H1807 
OH Dayton, Electro Mktg. Grp . • • • . • . . • . • •• 513-890-8322 
OH N. Royalton, Electro Mktg. Gop. ,.. ... .• 216-582-0075 
OR TIg8Id, RTS .......................... 503-684-1803 
PA Doylestown, Monteiro Assocs., Inc. . . . • 215-345-5855 
PA P"1Itaburgh, Electro Mktg. Gop. ..•.•...• 412-823-5400 
1)( Dallas, EI-Com Mktg., Inc. •.••.••..••.. 214-241-2166 
1)( Houston, EI-Com Mktg. .•••.• ::....... 713-35().8()64 
WA Vashon, RTS ......•.................. 206-285-1363 
can Bollen, Onl, P..l. tt.nan. lid. •........ 416-657-4741 

I..oc8I DIstributor8 
CA Manhattan Beach, Prime Electro Prods. 

CO Aurora, Jet EIctms. Supp. Co., Inc. •.... 
CT S. Windsor, Car-lac EIctms. .••.•••••• 
MA Milford, Car-Lac EIcIms. ••...••..•...• 
MA WIIIChes!er, Rush Inds., Inc. .......... . 
MN MIhneapoJis, Stark EIcIms., Inc. ...... . 
NY Bohemie, Car Lac IneIs. Sis., Inc. ..•... 
. NY Buffalo, Summll Dislrs. ............... . 
NY Rochester, Summlt DisIrs. ........... . 
OR Beaverton, Murphy EIcIms. ........•.. 
1)( Ft Worth, IndustrialEIclms. •.•..•.••.• 
WA Redmond, Murphy EIctms. .•.•..•.••.• 
can Mississauga, Ont, Rush EIctms. ...•.. 

213-379-3842 
303-384-1000 
203-282-0631 
506-479-7797 
617-729-5800 
612-332-1325 
516-567-4200 
716-887-2800 
716-334-8110 
503-842-2001 
817-731-7321 
206-661-1234 
418-6n-7280 

EG & G FLOW TECHNOLOGY, INC., Box 52103, 
Phoenix, AZ 85072, Tel: 602-437-1315, TELEX: 187-163, 
FAX: 602-437-4459; Empl.: 100; SIs. Mgt: Ron Madison 

EG & G FREOUENCYPRODUCTS INC., EG & G Inc., 
4914 Gray Ad., CIncinnati, OH 45232, Tel: 513-542-5555, 
FAX: 513-542-5146; FSC No.: 58997; En1lL: 163; SIs. 
Mgt: C. FIIhen, Sis. Engr. 

EG&G GAMMA SCIENTIFIC, Diy. of EG&G Inc., 8561 
AMo 0rIve, San Diego, CA 92123, Tel: 619-271H1034, 
TaEX: 897938, FAX: 619-576-9288; EmpL: 50; SIs. Mgt: 
RobartRuII 

EG&G GEOMETRICS, Diy. of EG&G Inc., 395 Java Dr. 
Sunnyvale, CA 940B9, Tel: 408-734-4616, TELEX: 357-
435, FAX: 408-745-8131; FSC No.: 34314; Dist. Mgt: 
DougCrIce 

EG & G JUDSON, 221 CornmerceDr. Montgomeryville, PA 
1 B936, Tel: 215-366-6900, TaEX: 846120, ESVLNK: 
B2820476, FAX: 215-382-8107; En1lL: 65; SIs. Mgt: 
Andrew Allen 

EG&G . OPTOELECTRONIcs. EG&G Canada LId. 
22001 Dumberry Road, Vaudreull, Quebec, canada J7V 
8P7, Tel: 514-424-3300, TELEX: 05-823846, FAX: 514-
424-3411 

EG .. G POWER SYSTEMS, INC., 1330 E. Cypress SL, 
CovIne, CA 91724, Tel: 816-987-9521, TWX: 911>-564-
1320, FAX: 816-967-3151; EmpL; 490; SIs. Mgt" Dave 
AdamS ................. ...... .......... ... 001714-1715 

Local Sales OffIces & Reps 
AZ ScoItsdaIe, Faser-Tach Sis. •.•..•..... 602-946-4404 
CO UttIeton, L.angeSaIes .•.•.•••••..•.... 303-795-3600 
FL Deland, World Sis. oav. ..... ........ .. 904-229-2727 
Fl Orlando, Truex Assocs. ••••.•.••••.•.. 305-859-2160 
MD ColumbIa, Avtek •.••.•.•.••••.•.••.•.• 301-740-5100 
MA Dover, George Utban Assoc. . . . . . . . . . . 617-329-4066 
NY EndweI~ Tn-Tach E!cIms..Inc. .•.....• 607-754-1094 
PA BroomaI~ Robert J. Sapanosa ••••...• 215-353-7287 
TN NashvIlle, MIL-8PEO SIs. ............. 815-387-2427 

EG&G RETICON,· Diy. of EG&G, 345 Potrero Ave. 
l:\unnyvele, CA 94066-4197, Tel: 408-736-4266, FAX: 408-
736-8979; SIs. Mgt: John Skurla 

EG & G ROTRON, Custom DiY., Hasbrouck La, 
Woodsiock, NY 12498, Tel: 914-679-5201, FAX: 914-679-
7080; FSC No.: 828n; SIs. Mgt: ~ik8 L~ DiBt. Mgt: 

. MaIy Fellows 

Manufacturers and Sales Offices Directory 
EG&G ROTRON, Industrial Division, North Street, 

Saugerties, NY 124n, Tel: 914-246-3401, TaEX: 981511, 
FAX: 914-246-3802; FSC No.: 551498; EmpL: 55; SIs. 
Mgt: Jay Jarboe; DIst. Mgt: Jay Jarboe 

EG & G VACTEC, 10900 Page Blvd,St Louis, M6 63132, 
Tel: 314-423-4900, TWX: 91(H84'0811, FAX: 3140423-
3956; "",,L: 250; SIs. Mgt: D. Hartley; Dist. Mgt: D. 
Hartley ... c ..•.•.....•.....•...•••.••.•••••••.•. 801319 

Local Sales OffIces & Reps 
CA Sumyvele, EG & G Solid State Prods. 

FL Orlando, EAB Assocs. ..•...••....•..• 
n.. Highland Park, T. a Hunter Assocs. ••. 
IN Fort Wayne, Scott EIcIms. ••.•.••.•••. 
IN Indianapolis, Scott EIcIms. ••.•.••.•••. 
MD Laurel, R W. Mitscher Co. ...•..••.•.. 
MA NoIwood, MacInnis Co. ....•.•..••.••. 
MI Bloomfield Hills, Triolgy MkI. .••.••..•. 
MN Eden Prairie, Rockmore Sis. .•........ 
MO St Louis,Acron EIcIms. ••.••.•........ 
PA Newtown Sq., W. Reeves Assoc. ..... . 
NY PiIIsIord, C. W. Beach Co. .••..••..•... 
NY Syracuse, C. W. Beach Co. ••.••. : ...• 
OH Cincinnati, Scott ElCIms. ..•.•..•..•..• 
OH Cleveland, Scott EIcIms. •..•....•.•..• 
OH Dayton, Scott EIcIms. .•.•...•...•.••.• 
OH Westerville, Scott ElCIms. .........••.. 
1)( Richardson, Interactive Camps. ...... . 
VA Shipmen, R W. Mitscher Co. ....•..... 

I..oc8I DislriIMms 

408-736-4266 
305-896-7444 
312-438-7000 
219-484-7865 
317-841-0010 
301-498-8090 
617-762-8090 
313-335-1244 
612-941-1390 
314-421-1751 
215-356-7500 
716-586-3200 
315-446-9587 
513-791-2513 
216-473-5050 
513-2114-0539 
614-882-6100 
214-669-2277 
804-263-5154 

CA f'IIIo Alto, Z8ck Elclms. ...•.....••.•.. 415-326-5432 
CASanta Clars, Allied EIcIms. ...•.....•.. 408-727-1690 
FL Oriando, Moo......................... 305-896-7444 
... Chicago, Newark EIcIms. .•...•..•.••. 312-836-4411 
L Elgin, Allied EIctms. .•. . . . . • . . . • . . • . . • . 312-697-8200 
CA Mission ViejQ, Opto Plus Inc. .......... ·714-380-8654 
1)( RIchardson, Altair •••..•....•.••...•.•• 214-231-5166 
1)( Fort Worth, Allied EIctms. ..•.••...•..• 817-336-5401 

EG & G WAKERELD ENGINEERING, 60 Audubon 
Ad., Wakefield, MA 01880, Tel: 617-245-5900, FAX: 617-
246-0874; EmpL: 250; SIs. Mgt: Frank C&sdia; DiBt. Mgt: 
Harry Dorian ...•.....•.........•.•...•.•......• C>1614 

I..oc8I Sales Offices & Reps 
AI.. Huntsville, OVer & Over, Inc. .......... 205-837-7105 
AZ Phoenix, Sanford Sis. ..•..•......•.••. 602-957-3570 
CA Los Altos, Recht Assocs. .•.....••.•.• 415-964-6321 
CA San Diego, Mesa EIctms. ....•..•.•... 619-2'n1-8021 
CO Denver, Donohue SIs. ................ 303-455-1719 
FL Tampa, OVer & Over Inc. ..•.•...•.... 813-626-9100 
GA Norcross, OVer & OVer, Inc. ...•....... 404-449-8205 
II- RoIUng Meadows, Sumer, Inc. •. ..•. . •. 706-991-8500 
IA Cedar Rapids, C. H. Hom Assocs. •• . • . 319-393-6703 
MI Farmington Hills, Luebbe SIs. ..•...... 313-489-8828 
MN Mendota Heights, G-II Sis. ........••.. 612-454-3088 
MO ChesleI1ieId, Weisier & Assocs., Inc. ... 314-537-0010 
NY Commack, ERA, Inc. ........•......•.. 516-543-0510 
NY E. ROchester, Tri Tach EIctms. .....•.. 716-385-6500 
NY Fayetteville, Tri Tach EIctms. ..•...... 315-446-2881 
NC Charlotte, OVer & Over, Inc. ....•...•.. 704-542-9111 
OH Cincinnati, Luebbe Sis. Co. ..•.....•.. 513-~ 
OH Dayton, Luebbe SIs. Co. .•..•..•...... 513-294-0428 
OH Westlake, Luebbe Sis. Co. ...•..•..... 216-899-0071 
OR Togard, RTS Inc. ••.•..••...••••.••.... 503-244-4123 
PA NarbeIh, Bresson Assocs. ••.•......•. 215-664-6460 
1)( AustIn, Mlico Mktg. . . • . • . • . • • . • . . • . .. • • 512-835-5359 
1)( Houston, Milco Mktg. •.•.....•..•••.•. 713-469-5156 
1)( Plano, Milco Mktg. •.....•..•.•....•.•. 214-576-1996 
WA Vashon, RTS Inc. ••..••....•.....•..•.. 206-285-1363 
WI Brookfield, Sumer, Inc. .....•...•.•..•. 414-784-8841 

L.ocel DIstributor8 
AZ Tempe, Bell •.....•...•.....•.•...•.•. 602-966-7800 
CA Agora Hills, Bell ..•..••.•....... :..... 816-706-2608 
CA Fountain Valley, Camp. Center . .•.•. .. 714-979-0433 
CA Los Angeles, New~ ....•.••......... 213-884-5561 
CA San Diego, NewIll1< ...•.....•.....••.• 619-288-0480 
CA Santa Ana, Elcom .•.....•..•.......•. 213-404-2961 
CA Santa Clare, Comps. CIr. ... . . . . . . . . . .. 406-986-3751 
MN SL Pau~ Shelly Ragan •..•.•••..•..••. 612-642-2828 
CA' Sunnyvale, Bell ....................... 408-734-8570 
CO Denver, Newark .•..•.••.....•..••..•. 303-757-3351 
CT S. Windsor, C8rlac ........... ,........ 203-2B2'0631 
FL Ft Lauderdale, Newark •...•....•••.•• 305-587-2372 
FL lake MaIy, EJctm Fasteners .....•..•. 407-321-4000 
FL Miami EIcIm. Equip. •...•...•.••••..•• 305-526-8000 
GA Norcross, Newark •.•..••.•. : ..•.•. "'. 404-446-1300 
IL Bensenville, Goold.................... 708-880-7171 
II.. Chicago, NewIll1< ••..••.••.•.•.•.••.. '. 312-784-5100 
IN C8rmeI, Allex •.•.•... •.•.•..•.•••••...• 317-a4a-1323 
IN indianapolis, Newark ••• .• ..•. •.•• .•.•• 317-844-0047 
IA Cedar Rapids, Newark •.••...••••.•..• 319-3Q3,3800 
KS OVerland Park, Newark .••..•..•..•..• 913-6n-0727 
MD RockvIlle, Capitol Radio Whlsrs.. . • ••. 301-881-2270 
MA Canton, Richey/Impact ...........• ;.. 817-821-1500 
MA Winchester, WDI/Rush IneIs. •. .••.•..• 817-729-5800 

MA Wobuin, Newark • • • • • • • • • • • • • .• • . • . • • • 817-935-8350 
MI Ann Arbor, WecIarneyar ••••.•.••.•.••• 313-665-6611 
MI Uvonia, RS aec. ...................•.. 313-525-1155 
MN St Pall, Gopher .......•.... ,.. •...•.• 812-483-3322 
MO St Louis, Nawark ..•.• ................ 314-298-2505 
NJ Camden, G.R.S. ....... . . • . • . .. ..•. . . •. . 809-984-8580 
NJ ~ Newark ••.•.•..•.•.••••. 809-883-9490. 
NJSpringIi!IId, Route Elec. ..•••.••.••..•. 201-379-nl0 
NM Albuquerque, Bell . . . . . . . . . . . . . .. . . . . • . 505-292-2700 
NY Buffalo, Summit .......... '..... •.•..•• 716-887-2800 
NY Farningdale, SeniapeciaflSls .••••.• ,. 516-293-2710 
MI Madison Hgts., GaIco •..•.•......•. , .. 313-542-9090 
NY Suffern, Nobel EIec. •.••••. •.•.• • •.•.• .• 914-357-4500 
NC Raleigh, Southeastern EIctms. .•.•.... 919-8211-2311 
OH Clncimati, Hughes Peters •.•.••.•.•.• 513-351-2000 
OH Dayton, SIotts Friedman ••••••.•.••.•. 513-296-5555 
OR Beaverton, Camp. Resources ..•...... 503-841-8488 
PA Allentown, Newark . . .. • ..•..•.. .•.••.. 215-434-7171 
PA Pittsburgh, NewIll1< ••.•••••••.•••.•.•• 412-787-n40 
RI , WalpOle, Newark ••.•.••••...•.•••••.• 401-943-3340 
TN Knoxville, Newark •.•.••••••••..•.•••• 815-588-8493 
1)( Dallas, Harrison Equip. ••••. •.•••••.••• 214-239-2750 
1)( Garland, Newark ••.•.. .•. .. ..•..•. ..•. 214-494-5911 
1)( Houston, Altair........ • ........... .••.•• 713-4112-3029 
1)( McKinney, Prime •....•• ;............. 214-542-7915 
VA Arlington, Newark • • . • . • • • • . • • • • • • . • . • • 703-522-7552 
VA Charlottesville, VIrginia EIec. .•••.•..•. 804-298-4184 
WA Bellevue, Newark •.•.•• . • . • • . • • • • • . . • • 206-84 HI800 
WI Milwaukee, Newark .•..•.•.•..•...•..• 414-4&3-9100 
WI Waukesha, Bell •.••.•...•..•..••.•..•• 414-547-8879 

EGIS CORPORA TlON, 655 Plum Tree Ad., Berrington 
Hills, a.. 80010; Tel: 708-63IH555, FAX: 708-639-8710; 
En1lL: 6 

EH ElECTRONIcs, INC, See Wavetek San Diego, 
Inc., Tel 619-279-2200 

EHRHORN TECHNOLOGICAL OPERS, INC. 4975-
North 30th St, Colorado Springs, Colorado 80919, Tel: 
719-28().1191, FAX: 719-280-0395; FSC No.: 1108;En1lL: 
·75; SIs. Mgt: Tim Coutts; Dist. Mgt: Tim Coutts 

EI & S, Prime Technology Inc., Twin lakes ~ P.O. 
Box 185, North Branford, CT 08471, Tel: 203-481-5721, 
TWX: 710-452-3092, FAX: 203-481-8937; FSC No.: 14908; 
En1lL: 80; SIs. Mgt" R A. aa-u. . . . ... 801482-1463 

I..oc8I Sales OffIces & Reps 
CA Canoga PI<, C & W Camps. Sis. •.••••• 816-700-2664 
CA Escondido, Cirolia Elctm. Sis. .•..••..• 811H43-3015 
CA Haywood, Pacific Mktg.lnc. .•......•••• 415-887-1620, 

415-887-7595 
CA Newbury PI<, Intercom Tech. Mktg. •.• 805-499-4024 
CO Golden, J. F. Hurlbut Co. ..•.•••••.••.• 303-279-n98 
CT N. Branford, EI&S ..•...•.....•..•..... 203-4111-5721 
FL lakeland, Munday Sis. .• 813-859-5806,816-859-7257 
IL Arlington HgIs., Mertons Assoc. ..•.•.. 314-993-8800 
L Arlington HgIs., MB SIs. ............... 706-392-8499 
MO EIHcottClly, Am-Tach Assoc. .•.•..•.. 301-461-5599 
MA NorweI~ Norris Assocs. ••••.•••.••.•••. 617-659-7966, 

617-659-0790 
MO St Louis, Mertens Co. •• 314-993-6800,314-993-6830 
MO St Chartes, MlcroIronIcs .............. 314-946-6500 
NY Buffalo, Lynn Assocs., Inc. ••.•.••••.•.. 716-631-0054, 

716-631-0101 
NJ Englewood Cliffs, MasiM:sco, Inc. •.•.• 201-5119-8868, 

201-589-8871 
NY Albany, Lynn Assocs. ••. 516-459-1239,516-459-4810 
NY HIqlp8IJgII, MasIM:sco, Inc. .....••.•. 516-273-3500, 

516-273-3518 
OH Westlake, Advanced Tachnlg. Assocs. 

......•.•.•.....•...•.... 216-B35-5050.21~ 
1)( The Colony, JuHana Co. •••.• •.•••.•.. 214-625-1075 
PA Malvern, StI1zer Assocs. •••..•.•••.•..• 215-664-5500, 

215-864-5503 
PA Gibsonia, Lynn Assocs. .•.•..•.•••..•.• 412-443-3870, 

412-443-3166 
WA Seattle, Datacom Assoc. ...........•.. 206-285-2525 
can St Laurent,PQ, Elactronique Versatach 

I..oc8I DIstributor8 
AZ Phoenix, Keystone Electro Sis. .•...••• 
CA San Jose, SpacIra EIcIms. .••.•.••••.• 
CA Canoga PI<., AcorIInds. ........•...... 
MD Columbia, OK EIctms. ..••..•.•..•.•.• 
MA Billerica, A. W. Mayer Co. , •.•.•...•..• 
MA Newton, The Greene-Shaw Co. .•.•••• 
NJ 0aIdand, Relay SpecialtIes ..•..... ; ... 

514-335-3833 

602-995-3005 
408-452-1590 
811HOO-2991 
301-995-1950 
506-229-2255 
617-969-8900 
201-337-1000 

FAX: 401-738-7154 
E1CHHOFF ELECTRONICS, 205 Hellene ReI.; W8IWicIc, 

RI 02888, Tel: 401-736-1440, 800-676-1040; EmpI.: 2,000; 
SIs. Mgt: Randall Jones •• ~. Ao1814-1817,2a08-2207; 

801484-1465 

666 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
Local SaIe8 Offices & Rsp& 

CA Arcadia, Van Got! & Assocs. ...••..... 
CA Mission Hills, The Pentagon Co. ..... . 
CA Mountalnvlew, The Pentagon Co. .... . 
CT W. Simsbury, Elec1rotechnlka, Inc. ••••. 
FL Tampa, SId. Mktg. Inc. ..•............. 
FL W. Melbourne, SId. Mktg. Inc. .••...... 
n. Wheaton, OS Tech. Sis. •.............. 
MA Needham, Kanan Assoc. .•••.......... 
MA Waltham, Newport Tech. Sis. ........ . 
Me Norwef~ M.l. Sis. & Engrg. Inc. ....... . 
MI Uvonia, Wenner & Assocs. ...•..•..... 
MN MiM88P011s, EIecIro-Serv Co. ........ . 
NC New Hil~ Tom Santel ................ . 
NJ Kenvl~ Con1Js. for E1cIms. ..•......... 
NJ Red Bank, Varrelman Corman ....•.•. 
OH ManafIeId, RIch Tech. SIs. ............ . 
SC Mauldin, Carl Hart Assoc. ............ . 
TN ChaIIanooga. Stetco, Inc. ............ . 
TX Missouri CIty, Intercon Sis. .•.......... 
VA Front Royal, Eitron SIs. Ltd. .......... . 

818-445-9728 
818-894-0289 
415-961-3610 
203-858-6762 
813-933-5833 
305-725-7073 
312-663-6128 
617-449-7400 
617-1190-7256 
617-962-8776 
313-591-7955 
612-338-3475 
919-362-4091 
201-927-6662 
201-219-0068 
419-756-1953 
803-288-2023 
615-899-6831 
713-499-4163 
703-635-7201 

, EIKONIX, 15 Wiggins Avenue. Bedford, MA 01730, Tel: 617-
276-7161, TB.EX: 951231, FAX: 617-276-5063; Empl: 
175; SIs. Mgr: Jim LLoyd 

ELL INSTRUMENTS, INC. 10 Loveton Circle, Sparks, MC 
21152, Tel: 301-nl-48OO, TB.EX: 8n97, FAX: 301-nl-
4629; Empl: 500; SIB. Mgr: KeIth D. Hadley 

EI MICROCIRCUITS, INc.. 1651 Pohl Road, Mankato, MN 
58001, Tel: 507-345-5786, FAX: 507-345-7559; Empl: 55; 
SIs. MgT: Perry Eimers 

NY PI\IsIord, Franklin Sis. Corp. ..........• 
NC ReIeigh, Co Tech SIs. Co. ............. . 
OH Cleveland, Allhur Baier Co. .....•..... 
OR Tigard, L D. EIcIms. •..........•...... 
PA HaIboro, A.QS. Electro ............... . 
PA Pi\1sburg, Arthur Baier Co. ...........• 
TX Dallas, M-Rep .•••.•......•..•..••.•.• 
TX Houston, M-REP .•.................... 
UT Ogden, Sunbird Inds., Inc. ............ . 
WA Snohomish, L D. E1cIms. ....•.•...... 
WA Spokane, LD EIcIms. ...•.........•...• 
WI Janesville, Uncoln,Hodges ..•..•.....• 

716-248-8251 
919-782-8100 
216-461-6161 
503-684-6221 
215-674-3562 
412-367-n99 
214-484-5711 
713-271-5635 
801-479-7151 
206-566-0511 
509-922-4663 
608-754-4214 

ELCO CORP. Electronic Connector Div. Huntingdon 
Ind'L Park, Huntingdon, PA 16652, Tel: 814-643-0700. FAX: 
814-643-0426; ErnpL: 500; SIs. Mgt: W. J. Greet. Dist. 
Mgt: W.J. Graef 

U.s. ELCO INC. 2930 Scott Blvd., Santa Clara, CA 95054, 
Tel: 1-8OO-B8B-B.CO, FAX: 406-980-9754; SIs. Mgr: 
Douglas Hemingway 

EL -coM CABLETEK, 22612 Albares, Mission Viejo, CA 
92891, Tel: 714-432-6630 

ELCOM INDUSTRIES. INC. 10268 Bach Blvd., SL Louis, 
Me 63132, Tel: 314-429-3100, FAX: 314-429-9706; EmpL: 
25; SIs. Mgr: Thomas C. Noel 

ELCOM SYSTEMS, INc.. 932 Clint Moore Rd, Boca 

ELECTR 
ELECTRICAL INSTRUMENT SERVICE, 25 Dock SI., 

Ml Vernon, NY 10550, Tel: 914-699-9717, FAX: 914-699-
9410; FSC No.: 32590;IB034A; Empl: 35 
.... ... .•....•.•.. .•.••.•..•..•.•....•....• 001322-1323 

Local Sales Offlces " Rsp& 
I\Z ScotIsdaIe, Wiliams Assocs. .•..•. . •• . 602-494-0790 
CO Commerce CIty, Wiliams Aesocs. ..•.. 303-289-5647 
IL UncoInwood, SafIro & Assocs. •.. . •• . • 706-6n-9722 
LA MetaIrie, Data Mktg. Aesocs. .......... 504-633-3655 
MA lexington, Zieco .....•. ..... .......... 817-681-9300 
MI SouthIIaId, ComIeIInstrs. Co. ••• ;..... 313-356-2505 
MN Minneapolis, Hei-UIe SIs. ••.•••..•...• 612-55CMI508 
NM Albuquerque, WIlliams Assocs. ......• 505-256-1638 
NY Mount Vernon, EIctrlInslr. Svc. ....... 914-699-9717 
OH Cleveland, ComIeIlnsIrs. Co. ......... 216-442-8080 
OH Columbus, ComIeIInsbs. Co. ..••...•. 814-678-8306 
OH Deyton, Comtellnslrs. Co. ......•...•. 513-426-5310 
OK Tulsa, Data Mktg. Assocs. ••.•.•.••.•. 916-494-2711 
PA PiIIsburgh, ComIeIInsIrs. Co. ..•.•.•.• 412-922-5720 
TX Austin, Data Mktg. Assocs. ..........•• 512-338-4701 
TX DelIas, Data Mktg. Assocs. .•.•..•.•.•. 214-661-D300 
TX Houston, Data Mktg. Assocs. ......... 713-954-5020 
TX Sen Antonio, Data Mktg. Aesocs. ...... 512-342-3031 
WI Leke Mills, SafIro & Assocs. .. ..... .. 1-800-327-D312 
can BeeconsfieId, QJe., Mesurine Ltee/Ltd. 

•• . •.••••••.••.••.•. •••• .•••. .••••.• .•• 514-630-5990 

ElECTRICAL INSULATION SUPPLIERS, INC. 300 N. 
Mamheim Road, Hillside, n. 80162, Tel: 708-574-5400, 
FAX: 708-547-7538; EmpI.:45O; SIs. MgT: RoberIGannon 

ElECTRICAL STANDARDS DIY. ES.R.S., Inc., 7337 
GIwnbush, N. Hollywood, CA 918OS, Tel: 81 &-786-4224; 
Empl:6 

EI NORTH AMERICA, 435 E. 79th SI., New York, NY Raton, FL 33467, Tel: 407-994-1n4, FAX: 407-994-1 no; 
10021, Tel: 212-517-5622, FAX: 212-517-5516; SIB. MgT: FSC No.: 32424; EmpL: 8; SIs. Mgr: D. Pollachek ELECTRIC DEVICE. PO Box337,CanfieId,OH 44406, Tel: 

Judy SImons; Dist. MgT: Adam Goodman ••.•.•....•.....•......•.....•..•...•.•......•..• A.1747 216-saa-:llll, FAX: 216-533-2839 

EIP MICROWAVE, INC., 1589 Centre PoInte Dr. Milpitas, 
CA 95035, Tel: 406-945-14n, FAX: 406-945-09n; FSC ELCON INSTRUMENTS, INC. 135-137-139 Gibraltar 
No.: 34257; EmpL: 100; SIs. MgT: RIck Bush SIreet, Annapofis, Me 21401, Tel: 301-280-6686, FAX: 

EITEL MFG. 3320B Paseo Cerveza. Ste. G, San Juan 
Capistrano, CA 92875, Tel: 714-240-3933; EmpI.: 6; SIs. 
MgT: H. Mengel 

ELAN DIGrrAL SYSTEMS, Div. of Elan Digital 
Sya. Ud. 538 Valley Way, Milpitas, CA 95035, Tel: 800-
541-ELAN, 406-946-8495, FAX: 406-946-0351; EmpL: 3 
.....................•........................... A·1724 

Local SaIe8 Offices " Reps 
CA Milpitas, Elan ••••••.•.•••••••.•••.•... 4OB-946-B495 

ELAN TECHNICAL CORP. 35 KIngs Highway East, 
FairIietd, CT 06430, Tel: 203-335-2115, FAX: 203-335-
2723 

ELANTEC, INC. 1998 Tarob CL, MIlpitas, CA 95035, Tel: 
408-945-1323, 800-921-7429, FAX: 408-945-9305; FSC 
No.: 64762; Empl: 106; SIB. Mgr: Relph Granchelli; Dist. 
Mgr: John Cha.-

301-263-5790; EmpI.: 5; SIs. MgT: Paolo Landrinl 

ELCON PRODUCTS INTERNATIONAL COMPANY, 
42700 Lewrence P,- Fremont, CA 94538, Tel: 415-490-
4200, FAX: 415-490-3740; FSC No.: 85901; Empl: 33; SIs. 
Mgt: Shirlee Gendreeu QnsIde SIs. Mgr.) 

ELDRE CORPORATION, 1500 Jefferson Rd, Rochester, 
NY 14623, Tel: 716-427-7280, FAX: 716-272-0018; FSC 
No.: 19848; EmpI.: 220; SIs. Mgr: James N. FdZpaIrIck 

Local SaIe8 Offices & Rsp& 
AL Huntsville, EIcIms. Mktg. Assocs. •.••.•. 205-880-8050 
I\Z Scottsdale, Fred Board Aesocs. ....... 602-994-9388 
CA Carlsbad, Prime Source Comps. •...•. 619-434-1297 
CA Los Gatos, Norwest ElcIms. .•..•..•.. 40&-395-1190 
CO Wheel RIdge, Waugaman Assocs. .•.. 303-423-1020 
FL T~ APM Assocs. ................. 813-888-2457 
GA Atlanta. EIec1ronic Mktg. Aesocs. .... . . 404-446-1215 
IN indianapolis, MohrfieId MkIg. ....•.•.•. 317-546-6969 
Me Towson,-Arbotek Aesocs. ....•........ 301-825-0775 
MA Brooktine, Harmen Assocs. ••...•.•... 617-232-6887 
Me SL Louis, C8don Techn. SIs. ••..•.••.. 314-645-6670 
NJ Haddonfield, Trilek SIs. •.•.••.•.•.••.. 809-429-1551 
NY Roc~, ELDRE Corp............... 716-427-7280 
NY Yonkers, SonkIn Assocs. •..••.. ..•.•.. 914-956-8282 
NC ReIeigh, EIecfronic MkIg. Assocs. •.... 919-847-8800 
NY Syracuee, Leonard D. Allen, Inc........ 315-437-8387 

FAX: 215-672-4633 OH Centerville, Omega Sis. •......•.•..... 513-434-5507 

ELASTOMERIC· TECHNOLOGIES, INC., 2940 UT ~~.~.~'.~~.~~~ 801-261-()1I02 
Turnpike Dr. HaIboro, PA 19040, Tel: 215-672-0787, 215- SC o..nvIlle, EIc\ms. Mktg. Assocs. ..•.. 803-233-4637 
672-4741, TWX: 387-236; FSC No.: 64914; SIs. Mgr: can SL L.eurenI, QJe., ComponeIics, Ltd. ... 514-331-9930 
George GImm •.•••••.••••••.•••••••.•.•.•••••.• C>1357 WA Redmond, Electronic Mktg. Gtp. • . • . •• . 206-882-0962 

LOCBI Sales Offices " Rsp& 
AL Huntsville, Remco/Huntsviile ........ . 
I\Z ScotIsdaIe, TC EIcIrn. Sis., Inc. .•...... 
CA Orange, UbraIronix ...•..••..........• 
CA San Jose, WI N •••...••..•••••••••.•• 
CO Monument, Sunblrd Inds. •.•••••••••.• 
FL Ft Leuderdale, Synerglsllc Tech. Inc. 

205-533-3763 
602-994-5153 
714-671-1513 
406-559-6118 
719-461-2900 

ELECSYS,INC., Div. of C & C Jetronic. 320 Wall SI., 
Princeton, NJ 06540, Tel: 809-921-2726, TB.EX: 4971717, 
FAX: 809-921-7971; EmpI.: 1; SIs. Mgt: c.Jeny Chiang 

ELECTRA-8SEMBL Y, Lancer Chemical 60 CUller St -
Box 30, Warren, RI 02865, Tel: 401-245-5493 

ELECTRA· TEC, Impert Industries, Inc. 557 W. M-
89, Otsego, MI49078, Tel: 800-225-3532, 616-694-2058, 

ElECTRIC INDICATOR COMPANY INC., 272 Main 
Ave., NoIwalk, CT 06851, Tel: 203-847-5661, FAX: 203-
846-3933; FSC No.: 73693; Empl: 80 

ELECTRIC MOTOR ENGINEERING, 23362 Madero, 
Suite Co MIssIon Viejo, CA 92891, Tel: 714-583-9602, FAX: 
714-5113-9765; EmpI.: 5; SIs. Mgr: Jeny Kibler; DIIlt. Mgt •• 
Frank Buday 

Distributor 

ELECTRIC SWITCHES, INC., 2478 Flelcher Dr. Loe 
Angeles, CA 90039, Tel: 213-660-1310. lWX: 91D-321· 
2971; EmpI.: 42; SIs. Mgt: Louis Lim .•... a·1780·1781 

................................. 616, 618, 621, 632, 636, 638, 
648.658.677, 691, 703, 711, 718, 723, 
731. 736, 749, 755, 773, 774, 787, 790 

ELEClRIC TACHOMETER, 88Ih & Upland SIs., 
PhiIadeIphia,PA 19142, Tel: 215-726-n23, FAX: 215-724-
35B2; FSC No.: 2OCi49; EmpI.: 50; SIs. Mgt: F. M. Porter 

8..ECTRIC TIME COMPANY, INC. p.o. Box 466, 
Medfield, MA 02052, Tel: 506-359-4396, FAX: 506-359-
4482; FSC Il10.: 8645; EmpL: 10 

ELECTRO ASSEMBLIES CORP. 425 HuehI Rd, Bldg. 
17, NorthIlrook, n. 80082-2319, Tel: 7OB-496-652O, FAX: 
708-272-2915; FSC No.: 09250; Empl: 80; SIs. Mgt: Greg 
AncfrMs 

ELECTRO 

Over 8 100,000 
Proximity • • 
in Stock. 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

FL Melbourne, Synergistic Tech. Inc. .•... 
FL Odessa, Synergistic Tech. . ..........• 
GA UIbum, Remco/Allanta •.......•.•.... 
II.. Des Plaines, Uncoln, Hodges .......•. 
IN Ft Wayne, Outman SIs. ....•........•. 
KS Wichita, Baka Corp. .•...•....•........ 
Me Gaithersburg. CerwiIhen •....•......•. 

305-791-6255 
407-242-9861 
813-920-5814 
404-447-6937 
708-297-3610 
219-489-7899 
316-682-6411 
301-921-9545 
617-449-8490 
313-643-0506 
612-654-9299 
314-676-4224 
201-286-7400 

FAX: 616-694-5880; FSC No.: 4J968; Empl: 20; SIs. Mgr: 1 .. 1iiIII1IIII ................................... ... 
William RobInson . . . . • . . . . . . • . • . . . • . • . . • •• • . • . .• C>1033 

MA Needham, Comp. Technlg., Inc. ...•.•. 
Mi Troy, C. a .Jeran & Asaocs. ••••.•••• 
MN BloomIngton, I\IoI1hmarI< Assocs. •.•.. 
Me SL John, Baka Corp. ••••••.••••••••••• 
NJ Hasbrouck HgI8., Comp-Tech ..•.•...• 

(213) 452·1229 (415) 835·1500 
8..ECTRICAL INDUSTRIES CORP. 891 Central Ave., 1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 
Murray Hill. NJ 07974, Tel: 9OB-464-32OO, FAX: 9OB-464- 1 ... ----------------7619; FSC No.: 20093; EmpL: 300; SIs. Mgr: C.V. Wilson 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 667 



ELECTR 

II 
FAX: 716-759-7390 

ELECTROCHEM INDUSTRIES, Wil8Qn 
'Greatbatch Ltd., 10000 Wehrle, CIarerlce, NY 14031, 
Tel: '7'16-759-~; FSC Il10.: 6U589; ErnjlI.:.3006; Oist. 
Mgr: Robert Aitillri ...........•..............•.. 001451 

Local SaIe8 Offices & Reps 
IN Indianapolis, STB & Assocs., Inc. .•. ... 317-844-9227 
NJ Medkird, Champion EIctm SIs., Inc. ... 6Q9-963.0932 
OH Beachwood, Eictm. Salesmasters Inc. 

216-631-9555 

Local Distributors 
AZ Phoenix, Lynntronlcs ................. 602-433-0266 
AZ Scottsdale, Electro M~ .............. 602-991-0110 
CA Costa Mesa, Battery Specialties. .•.... 714-755-0666 

ENGINEERED ASSEMBLIES & COMPONENTS 

YOUR BEST SOURCE FOR 

Lithium Batteries 

CALL TOLL FREE 

1-800-447-5639 
HEADQUARTERS: 380 North SI., Telerboro, NJ 07608 , . 

II~ 
IS OUR BUSINESS 

• Largest distributor/assembler 
in the West 

• Technical design assistance 
• Same day & next morning 

shipments 

(800) 854-5759 
CALIFORNIA 

(800) 352-3706 • (714)755-0888 

FAX 
(714) 755-0889 

LEADERSHIP IN 
PORTABLE POWER SOLUTIONS 

I 

Manufacturers and Sales Offices Directory 
CA Sen Diego, Tauber Elctms. ........... 619-274-7242 
CA .San Jose, Rose EIctms.. ..•..•••.•..•. '406-943-0200 
co Englewood, A vr, Inc. ................. 303-7es,6299 
MA Sutton, Engrd. Assemblies Corp. •..••. 506-665-0722 
FLLutz, Engrd. Assemblies Corp. ........ 813-971-9471 
GA MarIetta, Engrd. Assemblies & Comps. Corp. 

... .. .. . ..... ...... . .. ..... .. . ......... 40+951-9935 

B.ECTRD-OYNAMICS OEV. CO. 475 Mt Hood Dr. S.W. 
Issaquah; WA 98027-4038, Tal: 206-392-2493; FSC No.: 
9J838; SIs. Mgt:: w. A Pommer 

ELECTRQ-DYN ELECTRONICS, 1201-19t11 Sl, NIagara 
Falls, lIlY 14301,'TeI: 716-284-6747, FAX: 716-284-9112; 
SIs. Mgt: Ii Emes 

11.. Mortort Grove, Power Pak ............ 706-966-6000' r 
MA Sharon, Adcour, Inc. ...... ,....... ..... 817-784-6123 
MI Ann Arbor, Wedemilyer EIctms. Supp. Co. 

. . .. . .. .. . .. . . . . .. . . . . . . .. .. . .. . . . .. ... 313-665-8611 
NJ Teterboro, Engrd. Assemblies Corp. ... 201-288-44n 
NY Penn Yan, Advacom TechnIg., Inc. .... 315-536-2221 
NO Raleigh, Engrd. Aasemblies Corp. ..... 919-790-9700 
OR Baaverton, Micro Power .............. 503-626-7066 
PA McKean, Advacom, Inc. ........... :... 814-476-7774 
TX Houston, K Power Elctms. ............ 713-783-2288 
TX Stafford, Southwest EIcIms. Inc. .•.•••• 713-240-4000 
WA Redmond, Priebe Elclms. ............. 206-661-2363 
Can Brampton, innovative Power Pal< ..... 416-791-2132 
Can Calgary, Alberta, Eleclro-Sonic, Inc. ... 403-255-9550 
Can Don Mills, Ont, Saynor Varah Inc. •..•• 416-445-2340 
Can Quebec, Saynor-Varah ............... 514-630-7470 
Can Richmond, BO, Electro Sonic, Inc. .. ;.. 604-273-2911 
Can VICtoria, BC, Pacific Coast Elctrns. Ud 

604-385-5111 

ELECTROCOM INDUSTRIES, 1105 N.lronwood Dr. S. 
Bend, IN 46615, Tel: 219-232-2743; FSC No.: 27114; SIs. 
Mgt: aJeffe 

B.ECTRODAT A, INC. 23020 Miles Ad, Bedford HeIghts, 
OH 44128, Tel: 216-663-3333, TWX: 81D-427-228O,'FAX: 
216-663-0507; FSC No.:34-1173465;!'mPL: 15; SIs.Mgt: 
Anthony Cardone; Oist. Mgt: Anthony Cardone 

FAX: 708-255-3827 
ELECTRODYNAMICS, INC.,·A Taliey Inds. Co., 

1200 Hicks Ad, RoIUng MeadQws, IL 8OOOB, Tal: 706-259-
0740; FSC No.: 10236; ErnpL: 200; SIs. Mgr: Frank Rafferty 
................................................. 001134 

Local Sales Offices & Reps 
CA Alameda, Ualson, Inc. .. . .. .. .. .. .... .. 415-769-1991 
CA Alhambra, M. W. RIedel & Co. ......... 213-283-7694 
CO Denver, WeslHIgh-Tech,JV .......... 303-477-8180 
CT Old Seybrook, FJS Assocs. ........... 203-388-5374 
FL Altamonte Spgs., Quantum Sis. ....... 407-788-0550 
IL Collinsville, Magna Engrg. Sis. ...•...• 616-345-5583 
IA Cedar Rapids, J.R. Sales Engrg........ 319-393-2232 
KS Wichita, Magna Engrg. Sis. . . • . • • • . . . . • 316-744-0851 
MD Severna Park, Delmarva Engrg. Assocs., Lid. 

••...••.•....•.....•...•.....•..• ....... 301-647-8007 
MA Burlington, FJS Assocs................ 617-273-5959 
NJ Basking Ridge, ChurchillAssocs. ..... 201-204-0744 
NY E Rochester, Noeth Honsinger Assocs. 

....................................... 716-381-4430 
NY Larchmont, Hlnge10n Walsh Assocs., Inc. 

. •. . .. .. . . .•.••• ....•• . .. .•.•.•..•. . . .. 914-834-5781 
OR TIgard, 'Errech, Inc. ................... 503-6B4-3458 
PA Norristown, RivooJanuary Inc. ........ 215-831-1414 
TX . Roanoke, CMR ...... :................ 817-379-6540 
UT Centervllia, West, Inc. ................. 801-292-8787 
WA Bellevue, Errech, Inc .................. 206-843-4330 

ELE~TROL 

The e Largest . 

Relay 1 •. -Distributor 
in the World. 

Over 
8.000.000 
Relays & 
Switches 

. in Stock. 

THE B.ECTRODYNE COMPANY, INC. 4166 Taylor 
Rd, Batavia, OH 45013, Tal: 513-732-2822, TELEX: 241 
463, FAX: 513-732-6953 

ELECTROFILM, 27727 Avenue Scoti, p.o. Box 55869, 
Valencia, CA 91355, Tal: 605-257-2240, lB..EX: 65-1436; 
FSC No.: 85932; !'mPL: 95; SIs. Mgt: Richard W. "-Bon 

ELECTRO· FILMS 

FAX: 401-738-4389 
ELECTRO-FILMS, INC" 111 Gilbane Sl, Warwick 

a-al lnell PI<, Warwick, RI 02886, Tal: 401-736-9150. 
TWX: 71 <>-362-0405; FSC No.: 57252; EmpL: 275; SIs. 
Mgt: Jean Madden •. A.1748, 1910-1912; C.1880-1881 

Local Sa1e8 Offices & Reps 
AL Huntsville, BCI, Inc. ................... 205-539-4411 
CA San Jose, NES Assocs. .•.•. . . . . . . . • . . 408-437-9300 
CA San18 Ana, Weatherman Assocs. ..... 714-544-1304 
CA Sunnyvale, NES Assocs. • . • . . . • . • • . • •• 406-738-3259 
CO Ft Collins, Rep Sis. ................... 303-226-1504 
FL Apopka, Micro MkIg, Inc. ..•..•.•....•. 407-889-2022 
GA Chamblee, BCI, Inc. ..... .. • .. .. .. .. .. . 404-455-0405 
IL Palatine, M & S Sis. ..... • .. • ... .. .. .. . 706-934-1200 
IN Ft Wayne, Corrao Marsh ............. 219-482-2725 
IN Greenfield, Corrao Marsh, Inc. ........ 317-462-4446 
MA Bedford, Vector Assocs. .............. 617-271-0000 
MN Mirn'teapolis, Fenian SIs. .............. 812-721-11915 
NM Albuquerque, Western High Tech. M~ 

. .. .. .. .. .. . .. .. . .. .. .. . .. . .. • .. .. .. . .. 505-664-2258 
NY Clifton Park, Empire Techn~ Inc. ..•.• 518-371-2460 
NY Plainview, Robert Smith Assocs. ...... 516-661-3155 
NC Lewisville, Component CIrcuits, Inc. ... 919-945-5878 
OH Cincinnati, Arthur Baier Co. ........... 513-n9-9011 
OH Cleveland, Arthur Baier Co. ........... 216-461-6161 
OH Coluntbus. Arthur Baier Co. ........... 614-764-1157 
OH Dayton, Arthur Baler Co. .............. 513-276-5486 
OK Broken Arrow, Merlin EIctms. ......... 918-251-2084 
OK Broken Arrow, MerlIn EIctrrts., ......... 918-251-2084 
OR Portland, Demarest Aasocs., Inc. ...... 503-297-7327 
PA Pittsburg, Arthur Baler Co. ............ 412-367-n99 
TX Ft Worth, Merlin EIcIms., ............. 817-429-4420 
TX Missouri City, Jackson Arnold Assocs. 

....................................... 713-261-0798 
VA Ashland, Glasscock Assocs.. •..••. .. .• 604-798-2125 
WA Seattle, Demarest Assocs. ............ 206-523-3210 
Can Montreal, Que., Solid State Engr. Co... 514-481-3313 

ELECTRO FORCE CORP. 727 Oakstone Way, AnaheIm, 
CA 92806, Tel: 714-n4-366B; ErI1lL: 4 

ELECTROHOME UMITED, Circuit Board Operations, 
809 Wellington St N., Kltchener, Ontario, Canada N2G 4J6, 
Tel: 519-744-7111. FAX: 519-748-3131 

ELECTROID CO., Oiv.of Valcor Engrg. Corp., 45 Fadem 
Ad, SprIngfield, NJ 07081, Tal: 201-467-8100, TELEX: 
139241, FAX: 201-467-5856; Empl: 100; SIs. Mgt" ED. 
Lazorchak; ~. Mgt: H.R. Roche 

ELECTRO IMPUlsE, 1605 CorIies Ave. Box 278, Neptune, 
NJ 07754-0278, Tel: 906-n6-58OO, FAX: 906-776-6793; 
FSC No.: 91161; ErnpL: 79; SIs. Mgt: Mark RUbIn 

ELECTRO INDUSTRIES, Div. E.L Elctms., Inc., 1800 
Shames Drive, Westbury, NY 11590, Tel: 516-334-0870, 
lB..EX: 4946652 ELECTRO, FAX: 516-338-4741; EmpL: 
40; SIs. Mgt: S. Kagan 

For further information call toll !rea: 800-845-8342 

I::: MASTER DISTRIBUTORS I 
BATTERY SPECIALTIES 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

ELECTRO INSULATION CORP.tREMTEK CORP. 
3921 Ventura Drive, Arlington Hgts., II. 60004, Tal: 706-
632-1020, FAX: 706-632-1089; ErI1lL: 25;' SIs. Mgt: Mike 
Kamperschroer; Oist. Mgr: Mike Kamp8rscltroer 

668 

•••• 3530 Cadillac 
•••• Costa Mp·ca. CA 9262[, 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA.94606· . 
ELECTROl. CO. 321 DeWey Sl, P.O. Box 29, York, PA 

17405, Tel: 717-846-1722, FAX: 717-846-4514; ErI1lL: 30; 
SIs.Mgr: Debra Dudley; DiBt. Mgr: Debra Dudley 

North American offices only. For worldwide reps & distributors,.see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
ELECTROL, Hamlin. Inc., 812 East Lake St., Lake Mills, WI ElECTRO-METRICS, INCORPORATED, A Penril 

53651, Till: 41~ Empl: 450; SIs. MgT: Mike Corp., 100 Church St., Amsterdam, NY 12010. Tel: 518-
Bucher 1143-2800, 1WX: 71D-448-4798, FAX: 518-1143-2812; FSC 

Il10.: 18581; EmpI.: 80; SIs. Mgr: Vito L Greco 

ELECTROl/HAMllN INC, Hamlin. Inc.. 812 East Lake ELECTRO NATIONAL CORP, P.o. Box 402 Matthews 
St., Lake Mlna. WI 53551, Tel: 414-848-3000, FAX: 414- Ave., Canton, MS 39046, Tel: 801-I!58-5511, 1WX: B1()' 
848-3001; E/I1IL: 350; SIs. Mgr: MIchael L Bucher 99O-093B, FAX: 601-859-551B; FSC Il10.: M-542OB; EmpL: 

40; SIs. Mgr: Patsy Hicks 

ElECTROLOGIC, INC, 1359 28th St., Signal HilL CA ELECTRONETICS, INC, Peine Field Bldg 335, Everett. 
8OB08, Tel: 213-595-0551, FAX: 213-595-0554; EmpL: 10; WA 9B204, Tel: 208-355-1855; E/I1IL: 10 
SIs. Mgr: Tony Hudson 

ELECTRO MAGNETIC PROCESSES, INC, 9618 
Owensmouth Ave., Chatsworth, CA 91311-4B5B, Tel: B18-
B82-8333, TE..EX: 499 2240 EMP UI; FSC Il10.: 51290; 
Empl: 100 

ElECTROMATIC CONTROlS CORP, 2495 Pembroke 
Road, Hoffman Emmea, IL 60195-2010, Tel: 708-882-5757, 
1WX: 91 ()'222-3452; FSC No.: 75203; E""L: 400; SIs. 
Mgr: Mike Meurer; DiBt. Mgr: MIke Meurer 

ELECTRONIC APPLICATIONS CO. 4918 Santa AniIa 
Ave., PO Box 4308, EI Monte, CA 91734, Tel: 818-442-
3212, FAX: B18-442-6873; E/I1IL: 70; SIs. Mgr: Harvey 
Smith 

ElECTRONIC ASSOCIATES, INC. 185 Monmouth 
Pkwy, W. Long Branch, NJ 07784, Tel: 201-229-1100, FAX: 
201-229-1329; EmpI.: 400; SIs. Mgr: M8Ik H. Ellsworth 

ELECTRONIC COIL CORP. 125 Old Iron Ore Ad.. 
Bloomfield, CT 06002, Tel: 203-243-5233, FAX: 203-243-
5233; E""L: 8; SIs. Mgr: Raymond Gorski, Jr. 

ElECTRONIC COMPONENTS & MATLS. DIV., GTE 
ELECTRO MAZE AIR FILTERS,' 5936 Don Wey, Products Corp., 816 Lexington Ave., Warren, PA 16365, 

CermIchaeJ, CA 95608, Tel: 916-485-4079, FAX: 918-485- Tel: 814-723-2000, FAX: 814-723-2446; SIs. Mgr: RobeI1 
7925; EmpL: 7 Scalise ' 

FAX: 201-997-9208 
ELECTROMECH, INC., 528 Elm Street, Kearny, NJ 

07032, Tel: 201-997-<)950; E/I1II.: 40; Sis. Mgr: Solomon 
Ezra ...•.....•.....••.••..• , " ,. A.2208-2209: 001717 

Local Sales Offices & Reps 
NJ Kearny, EfecIromech, Inc. ....••.•...•. 201-997-<l950 

ElECTRO MECHANICAL SYSTEMS, INC. 801 w. 
Bradley Ave., Champaign, IL 61820, Tel: 217-359-7125, 
FAX: 217-359-2075; EmpI.: 26: SIs. Mgr: Julie L Redman 

ELECTRO-MECHANISMS, INC., 2745 E. Huntington 
Dr. Duarte, CA 91010, Tel: 818-359-2535, FAX: 818-303-
2189: FSC Il10.: 52592; Empl.: 27 •.••.•... 801624-1625 

Local Sales Offices & Reps 
CA San carlos, Hickey IndL Sis. .......... 415-594-9978 
OH Dayton, Hervey Tep/iIz •• . . . . . . • . • . . . .• 513-898-5282 

ELECTRO-MECH CO, 707 Hathaway Dr. Colorado 
Springs, CO 80915, Tel: 719-597-1620, FAX: 719-597-
1628 

ELECTRO·MECH COMPONENTS, INC., 1826 N. 
Floradale Ave., South EI Monte, CA 91733-3689, Tel: 818-
442-7180, FAX: 818-35().8070; FSC Il10.: 07150; EmpL: 25; 
SIs. Mgr: Terry Trumbun; DiBt. Mgr: Terry Trumbull 
.............. , ........................ , •. , B·1686-1687 

Local Sales Offices & Reps 
CA Irvine, Vaie EIcIm. Assoc. ..••.••••.... 714-551-4004 
CA San DIego. Qualtronlcs ....•....•...•. 619-895-0118 
CA Santa Clara, Engrg. Assocs. .. , ....... , 408-968-5001 
CO Denver, Franklin Sis. .. . • . . • .. . • . • • . . .. 303-722-8824 
FL Orlando, Publicover • . • • • . . • . • •• • • . . • • • 407-898-9361 
IL ChIcago, IRI .......................... 312-967-8430 
MD BaItimora, Callas Efctms., Inc. ...•..... 301-744-7711 
MA Needham Hgts., Todino Engrg......... 617-444-7925 
MI Livonia, leading Edge Sis. ••••.•..•... 313-478-8700 
MN Minneapolis, D. A. Case Assocs. ...... 612-831-6777 
NJ Medford, Con1l. Conalls. .•.••... ,..... 809-654-5300 
NY Mamaroneck, Bassin Tech ............ 914-698-9332 
NY Orchard PI<, SHR . . . . . . . . . . . . . . . . . . . • . 718-882-Q589 
OH Cincinnati, KCH co. . .. . . . . . .. . . . . . . . . . 513-931-1686 

.OR Hillsboro, Doran Sis. .•.••.•...•.••..•. 503-64Q..45OO 
TX Richardson, McCoy Assocs. .......... 214-864-1838 
WA Redmond, Doran SIs. ..•.............. 206-685-1885 

Local DistributoIs , 
CA Los AngjIIea, EIec. Swltches •••.•..... 213-66().1310 
CA Los Angeles, Master DisIrs. •••..••••.. 213-452-1229 
NY Buffalo, Genesee Ind. Eiac. ........... 718-873-9861 
NY Mamaroneck, LogIcomp Efctma. ...... 800-431-2625 

S ELECTRONIC 
CIMfJlONENTS 

GROUJI£ ING. 

FAX: 612-375-1905 
ELECTRONIC COMPONENTS GROUPE, Stein 

Industries, Inc.. 26 North 5th S1raeI, Minneapolis, MN 
55403, Tel: 612-375-9639, 8O().6n-6719; Sls.Mgr: Rick 
Hampton; DiBt, Mgr: Rick Hampton ...••• a.1689-1683 

Local Sales Offices & R8p8 
AL Huntsville, Cartwright & Bean ......... 205-83().1540 
/liZ. Phoenix. Howe & Howe SIs. ., .. , .. ,.. 602-264-7971 
CA Irvine, Groh Assocs. ................ ., 714-837-9871 
CA San Diego, Groh Assocs. ............. 619-673-4321 
CA Santa Clara, Cindel/Penmark " ... , ... 408-968-8331 
FL Melbourne, Phoenix Comps. .... '" ... 407-723-4414 
GA Norcross, cartwright & Bean, 1nc./GA Plv. 

'" '" ••..•..... , •...•....•.•••..•... ,. 404-368-0160 
IL Palatine, Golbeck Milota.Assoc. ...•. • . 708-639-3424 
IN Indianapolis, STB & Assocs.. Inc. , ... ,. 317-944-9227 
KS Overland PI<, Eleclri-Rep ............. 913-649-2168 
LA Covington, Cartwright & Bean, Inc. •.•. 504-892-1780 
MA Amherst, Bannetron .................. 603-88().7008 
MI Ypsilant~ Tech Rep •.•.. . . . . . . . . . • . . .. 313-5J2-1950 
Me Glen Burnie, Macro1ech Assoc. ....... 301-766-1111 
MN Oal<da/a, Complete SIs. ............... 612-731-2923 
MS Jackson, CaltWright & Bean, Inc. ...... 601-961-1170 
Me Sl Louis, Eleclri-Rap ................. 314-993-4421 
NH Amherst, Bennelron .................. 603-8BO-7008 
NY Islip, Cogent Technlg. Assoc., Inc. ..... 516-277-7101 
NY Syracuse, PiTronics .................. 315-455-7346 
NC CharIoIIe,cartwrIght & Bean, Inc. , .•. , 704-536-0303 
NC Raleigh. cartwright & Bean, Inc. " • • . •. 919-876-4130 
OH canterville, Components Inc. •.••... , ,. 513-436-0255 
OH Cleveland, Components, Inc. ., ••.•..•• 216-243-9200 
OR Hillsboro, Tum-Around SIs. •..•.....•. 503-64G-4641 
TN Knoxville, cartwright & Bean ...... ,... 605-693-7450 
TN Memphis, cartwright & Bean, Inc. •.... 901-362-8345 
TX Dallas, Ram Air Comps. Corp.......... 214-234-1069 
WA Kirkland, Tum-Around SIs. ••.•..•. ,... 206-822-4634 
WI Madison, Golbeck Milota Assocs. .,... 608-222-7037 

Local.DisltlbuIors 
AL Huntsville, C.O.L ...................... 205-883-7501 
/liZ. Phoenix, BeswItched .•......•........ 602-275-4805 
AR Lillie RocI<. C.O.l .......•.•••.••.... ., . • 501-227-6278 
CA Hollywood. Yale Else. • . . . . . . • • . • . • .. . • 213-485-3186 
CA Manhattan Be8ch, Prime Electro ... , .. 213-379-3642 
CA San C8rIos, Logan EIec. .............. 415-594-0700 
CA San Diego, Sigma EIcIms. .......•.... 619-565-7000 
CA Santa Ana. EI-Com, Inc. •.••. . •. • . • • • .. 714-432-6630 
CA Santa Ana. Sigma Elctm. • ........ ~ . .. 714-558-8800 
CA Santa Monics, Master DisIrs........... 213-452-1229 
CA SUnnyvale, Target EIctms. ............ 408-734-5611 
CA Yorba Uncia, Target EIctms. .•••..••.. 714-892-1630 
CO Englewood, COl...................... 303-799-4916 
CO Uttleton, IndeIco ...................... 303-795-3431 
CT Norwalk, Cobra Comps.,.............. 203-647-8442 
FL Fl Lauderdale, KSM Elclms. •.•••.•..• 305-971-5900 
FL Melbourne, CD! ...................... 305-724-9910 
GA Norcross, CD.L ....................... 404-441-3320 

ELECTR 
IL Blnalville, Voyager EIcIms. ..••.•.•• 708-86().1300 
II< Cedar RapIds, Dee EIcIms. .•.•.•.•.•. 319-365-7551 
KS Wichita, Radio Inc. .................... 318-264-2796 
Me Beltsville, PSI .••••• ..•. •. •••• .• .•••••• 301-937-4960 
MD Columbia, D. K. EIcIms. •..•...•.•.•... 301-995-1950 
Me Elk RIdga, In\erconnecI Elect •.•...... 301-621-5424 
MI Grand Rapids, Calder EIctms.......... 618-898-7400 
MA Nashue, Brevan EIcIms. .•..•.•.•..••. 803-889-7230 
MA Salem, Diamond Efctma. .. . . . . . . . . . . .. 803-894-4420 
MN Fridley, Voyager EIcIms. •••.•.•.•.•.•. 612-571-7768 
MN New Brighton, Civis EIcIms. .•••.•.••• 612-831-2647 
Me FIonissenI, DeIIIron eo. Inc. ...•...••• 314-639-0033 
NJ W. Berlin, G.C.L ....................... 608-768-6767 
NY Rochester, CAM-RPC . • . . . . • . . . • . • . • • • 716-427-9999 
NY Rocheeler, Masline EIcIms. •.....•.... 718-546-5373 
NY Woodside, S~ UnUmited ..... ,.' 80().221-()487 
NC Raleigh, C.O.l. • • . • . . . •• . • . . . .. . . • . . . . • . 919-834-9485 
OH Cleveland, CAM-RPC . •..•.. .•.•.•.. .. 216-481-4700 
OH COlumbus,CAM-RPC ................. 614-688-7777 
OH Dayton. CAM-RPC ••.• . .. . .. . . . . . . . . . . 513-898-1111 
OK Oklahoma City. Radio Inc. ••••......•• 405-789-0741 
OK Tulsa, Radio Inc. ...................... 918-567-9123 
OR Bseverton, Con1l. Resources .••..•..• 503-641-8488 
OR Portland. Radar Efec. •..•..•.•.......• 503-232-3404 
PA Pittsburgh, CAM-RPC ...... .. • • . . . • . .. 412-963-8202 
TX Austin, Wolford EIctms. ............... 512-339-1131 
TX Dallas, C.o.L ..•...•.. .,............... 214-644-0373 
TX Dallas, OIl-the-Sheil Comps. .......... 214-247-0052 
TX Dallas, Wolford EIctms. ••..•.•.•....•. 214-320-0294 
TX Houston, Wolford Efctms. ••• . • . . . . . . • . 713-847-3593 
TX Richardson, OII-lhe-SheK Comps. . , . .. 214-238-0808 
WA Kent, Co",,- Resources ,.... • . . . . . . . . . 206-454-8666 
WA Sea1t1e, Radar Else. eo. Inc. ••.•...... 206-282-2511 
WA Spokane, Radar EIec. •.....•.....•...• 509-747-3053 
WI Milwaukee, Progressive Image ,.,. .•.. 414-321-4722 

FAX: 908-452-0524 
ELECTRONIC CONCEPTS, INC., Box 1278, 

Eatontown. NJ 07724, Tel: 908-542-788Q, TE..EX: 
7107226861; FsC Il10.: 50558; EmpL: 240; SIs. Mgr: Philip 
N. Lepore .•......• ,. .....• ,.............. A·1058·1083 

Local Sales OffIces & Reps 
AZ. Tempe, Piper Sis. co. ... ,. .......... ,. 602-949-0048 
CA La Mirada, Select EIcIms. ..•. ,........ 714-739-8891 
CO Englewood, TMC ..•.......•..•.. ,.. '.. 303-77()'8995 
IL Wheaton, EIcIm. Concepts, Inc. ....... 312-688-8747 
MN Minneapolis, Components Grp. ....... 612-374-1250 
MO Grandview, Harri&-Hanson co. ...... ,. 816-763-6200 
NJ Ealontown, EIcIm. ConcepIs, Inc. .•. , .. 908-542-7860 
lIN Albuquerque, Piper Sis. Co. ... ,.,..... 505-883-9090 
Me SL Louis, Harris-Hanson Co .•.. ,...... 314-432-3611 

Local DlstTtbuIDrs 
NJ Clifton, Eicon Sis. ........ ,. ..•. ,...... 201-546-5022 

FAX: 503-659-4422 
ELECTRONIC CONTROLS DESIGN. 4287-A SE 

ln1emational Way, Milwaukie, OR 97222, Tal: 503-859-
6100; E"1lL: 100; SIs. Mgr: Stevan Glass .•.•.. 001189 

~ ELECTRONIC COMPONENTS 
~GROUPE 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

The 
Largest 
Relay & 

Switches 
Distributor 

in the World, 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
13010lympicSlvd" • 1026 61h Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 669 



ELECTR Manufacturers and Sales Offices Directory 
ElECTRONIC OOUNTERS & CONTROlS, INC. u=e 

Corp., 1117 S. Milwaukee Ave., Ste. B-9, Uber\yYllIe, IL 
60048, Tel: 708-362-8910. 800-422-322"; FAX: 708-362-
8953; EmpL: 150; SIs. Mgt: G. Nielsen; DiIlt. Mgt: G. 
Nielsen 

ElECTRONIC DESIGN ENGINEERING, 1820 
Tameecal Av.Noroo.CA9176O, Tel: 71+735-1761; EmpI.: 
3 . 

ElECTRONIC DEVElOPMENT ASSOCIATES, INC. 
1 W88lClIII Drive, Cix HUIs, New Vork 11746, Tel: 516-673-
3881, FAX: 516-673-5979; FSC No.: 9V841 

NJ 'Fatrlleld. VenUa SIs. Co. ..... ........ 201-227-<1414 
NY AIbany,EdwinTaytorCo. ............. 516-43&-7811 
l\1li Albuquerque, WaI<er Radio •...•....•• 505-247-2288 
NY BuIIaIo, Summit Dists. ................ 71 s-334-811 0 
NY Elmsford, MuItmetrics ................. 91+347-3666 
NC Releigh, Comp. DisIrs. ......... ,...... 91110767-2116 
OH Willoughby, Gateway Megatech ...... 216-953-0333 
OK Tulsa, Quality Comps. ................ 918-664-11812 
OR PorUand, Radar EIec. Co. ............. 503-232-3404 
TX Houston, Jeco/QC • ~................. 713-240-2255 
PA PIttsburgh, Advacom............ ...... 814-478-7774 
VA Roanoke, PeopIee EIcIms. ............ 703-342-8933 
WA SeaIIIe, Radar EIec. ..•..............•. 208-262-2511 
WI Racine, Badger EIctms. ............... 41+637-1258 
Can Ontario. Weslbume ................... 613-737-5570 

IN Ir1dIanIIplIIe, ComIeI .................. 317-263-1681 
IA Cedar RapIds, ComIeI ................ 319-377-9434 
MA Wincheeter, FJS Assoc....... ......... 817-729-3135 
MI' SouthfIeld, ComteI .................... 313-358-2510 
MN Wayzata. ComIeI ..................... 612-476-1551 
111M AIluquerque, ScI. Devioee •...•.••.•.• 505-683-3888 
NY Syracuae. T-8quarad ........ ......... 315-463-0365 
OH Dayton. WKM Assoc. ................. 513-434-7500 
PA PIttaburgh, WKM Assoc. .............. 412-892-2963 
PA PIymouIh Meeting, EIecbonIc Mktg. Assocs. 

......... .............................. 215-826-7400 
TX Houston, AccuDeIa ................... 713-580-2451 
WA Redmond, ScI. Dvcs. .••••••. . • . •• . • • . • 206-885-0004 
WI New BerIn, ComteI ................... 414-54+8042 

II ElECTRONIC DISPLAYS, INC. 780 Creel Dr. Wood ELECTRONIC MODULES, INC. 10410 Vista Park Ad.. 
Dale, L 60191, Tel: 708-880-5838, FAX: 708-880-0502 DeIIas, TX 75238-1887, Tel: 214-340-6789; EmpL: ~ 

ELECTRONIC ENCLOSURES, Dlv. Wyle 

FAX: 617-268-6754 

laboratories, 225 South Aviation Blvd., EI Segundo. CA 
90245, Tel: 213-843-8181, FAX: 213-643-8585; FSC No.: 
09097; EmpI.: 230; SIs. Mgt: Robert Sproul 
. ... .......... .. .... ....................... <>1030-1032 

ELECTRONIC DEVELOPMENT CORP., EDC, 11 
Hamln St, Boston. MA 02127-4196, Tel: 617-26I\o96Il6, 
TELEX: 951596; FSC No.: 12619; EmpI.: 25; SIs. Mgt: R 
B. Ross .................................. 001242-1243 

Local Sales OffIces & Reps 
AL Huntsville, FLW SoutheesI .•.. . . . . . . . . 205-990-8989 
AZ Phoenix, Men:ury EI9'g. Sis. . . •• . •• . • . 602-265-0344 
CA C8mpbeII. Cartson & Assocs. ......... 408-37()'1284 
CA EI Segundo, WyIe Labs.;EIcIm Encl .. 213-843-8181 
CA San Diego. McKinley EIcIm Sis. ...... 619-271-7221 
FL c-eIberry, T -Squared Mktg. . . . . . . . .. 407-699-9992 

/..oc8J ~ OffIces & Reps 
AL Huntsville, Jim SprInger .............. . 
AZ Tempe. Mesa Tech. ................ .. 
CA All oleA, FLW ..................... .. 
CO Englewood, R A Mayes Co. ........ .. 
FL QrIando, Gentry Assocs. ............ .. 
FL Tampa, Gentry EIec. & Inslr. .. ...... .. 
II. ArlingtOn Heights. Berndt Assoc. ..... . 
IN C8rmeI, Berndt Assocs. .............. . 
KS Overland Park, Ramsey Assocs. .•.... 
MA Boston. EIcIm Dev. Corp. ............ . 
MA Needham, AddeIco Corp. ............ . 
MI Hazef Patk, Toby Co. ................ ,. 
MN Minneapolis, The Mark Co. ...... '" .. .. 
MO CI)esterfieId. Ramsey Assocs. ........ . 
NJ Union, Friednian Assocs. ........... .. 
NM Albuquerque, Mesa Technlg. •..•••..•. 
NY Victor, SAN WAL TecIvIlg. .......... .. 
NC RaleIgh, Lea Assocs. ... ; ............ . 
OH Cleveland, TIby qo. .................. . 
OR Portland, Tapp Engrg. Sis. .......... .. 
PA Hatboro, Rhodes 'technlg. .......... .. 
TX Richardson. Scientific Sis. .......... .. 
VA Richmond, Advance Control Equip. .. . 
WI Milwaukee, Berndt Assoc. ............ . 
Can Mississaug8, 0n1., Omnltronix Ltd. ... . 

FL Ft Lauderdale, T -8quared Mktg. ...... 305-735-3248 

205-883-4163 
602-279-5243 
800-339-6030 
303-761-9447 
407-85!H450 
813-1186-0720 
708-632-0900 
317-84+0114 
913-541-1007 
617-268-9696 
617-444-4754 
313-547-3550 NY 

GA M8!ieIIa. FLW SoutheesI ............. 40+42+1731 
IL ArlIngton HeigIs. Coombs Assoc. ..... 708-439-9810 
MD Upperco, Irnigtron Sis. Co. ............ 301-37+5800 
MA Needham HeIghts, Todino Engrg. SIs. Inc. 

••..•......•........................... 617-44+7925 
MI Jackson, Norwood Scroggs Co. ....... 517-75()'1170 
NJ Penneauken, WyIe Labs.;EIcIm Encl 

SanquoiI. JBR Engrg. Inc. ............ . 
812-933-3026 OH Galion, J. R Bright Agy ............... . 

609-665-6810 
315-737-9432 
419-488-3787 
21+238-7851 
713-579-7777 
21+238-7651 
41+351-6123 

314-532-9388 TX 
201-964-6200 TX 
505-883-8633 TX 
718-92+1950 WI 

Ft Worth, Zonk Engrg. Co. .......... .. 
Houston. Zonk Engrg. Co. ............ . 
Richardson, Zonk Engrg. Co. ........ .. 
Milwaulkee, Coombs Assoc. ......... . 

919-648-8818 
218-371-5335 
503-244-7265 
215-672-3336 
21+231-8541 
804-282-9499 
41+545-6400 
418-828-6221 

aECTAONIC ENGRG. CO. OF CAL. See EECO 

EEM/ElECTAONIC ENGINEERS MASTER. 845 
SIewert Ave., Garden City, NY 11530. Tel: 518-227-1300, 
FAX: 518-227-1901 

elECTRONIC DEVelOPMENT LABS.. See EDL Inc. 

aECTRONIC ESSENTIALS, 6()'2O 34th Avenue, 
Woodside, NY 11377, 'TeI: 718-698-6300, TELEX: 38+ 
873, ESYLNK: 8275-6172, FAX: 716-699-7995; EmpL: 49 

ELECTRONIC DEVICES, INC, 21 Gray Oaks Ave., ELECTRONIC FILM CAPACITORS, INC. 41 Interstate' 

SIs. Mgt: Leo Rios; DiIlt. Mgt: Paul Stolar 

elECTRONIC NAVIGATION INDUSTRIES, See EN!, 
Inc. 

ELECTRONIC PRECISION COMPONENTS 
CORPORATlON, 519 South 5th Ave., Mt. Vernon. NY 
10550-4430. Tel: 91+66+2333, FAX: 91+684-4729; FSC 
No.: 59131; EmpI.: 8; SIs. Mgt: Don Edwards ... A-l870 

apt 
FAX: 617-661-2989 

ELECTRONIC PRECISION TECHNOLOGY INC. 
126 Jackson St, Cambridge. MA 02140, Tel: 617-661-
2454; Empl: 4; SIs. Mgr: Werner ChrieI ... <>1358-1381 

Local Sales OffIces & Reps 
AL Huntsville, McKay SmIIh Assocs. •••••• 205-538-8000, 

FAX:205-539-2472 
AZ Mesa, McDonald Keri' TecIvIlg. Assocs. 

• •••..••.••••••.•.•. ~7734,FAX:602-634-II339 
CA Campbel~ PCA Mktg. & Sis. Engrg. ., ••. 408-559-2886, 

FAX:408-559-6277 
CA Dana Poin1, peA ..................... 714-493-9822, 

FAX:71+240-1894 
FL QrIando, McKay SniIh Assocs. •..••.•. 407-423-4353, 

FAX:407-841-8554 
FL PInellas PIt, P & M Mktg. Assocs. •••••• 813-548-4175, 

FAX:813-544-3826 
GA Tucker, McKay SniIh Assocs. ......... 404-498-9913, 

FAX:404-498-5743 
IN Fishers; Carter, McCormic & Peiroe Inc. 

.................... 317-842-9277,FAX:317-1i77-2741 
RandelIstown, Cheeepeek Indl Mktg. Yonkers, NY 10710, Tel: 91+965-4400, TELEX: 881-8047, Lane, Waterbury, CT 06705, Tel: 203-755-5629, FAX: 203- MD 

FAX: 914-965-5531; EfI'4lL: 200; SIs. Mgt: Paul Dengler; 755-0659; EmpI.: 65; SIs. Mgt: A Jewel QuInn; Dist. Mgt: 
DIst. Mgt: Paul Dengler ........................ A-2094 A Jewel Quinn 

/..oc8J Sales Offices & Reps 
AZ Tempe. Cantec SIs. .................. . 
CA Norllvidge, Myco SIs. ................ . 
CA San Jose, Nelson EIctm. Sis., Inc. .... . 
CO Golden, Dossett EIcIm. Mktg. Inc. .•.•• 
FL Melboume. Kennedy Assocs. .•..••... 
IN carme~ Berndt Assocs. .............. . 
MA Sharon. Cummings Assocs. .......... . 
MI Uvonla, Amtech .................... .. 
MN Brooklyn Ctr. Lydon Assoc. .......... . 
MO St Louis, Rep-Ironlcs Inc. ............ . 
NY Patchogue, Optimum SIs. Co. , ....... . 
NY Victor, NeI Sis. ...................... .. 
NC Raleigh, aT. Funderburk Inc. ........ . 
OH Cleveland, Versalron ................ . 
OR Portland, Index. Inc. ................. .. 
PA Pipersville, Vax Assocs. ............. .. 
TX Dallas, Kruvand Assocs. Inc. ......... . 
WI MequOn. Stumm SIs. ................ .. 
Can MontreeI, Que., Eicom GMB Inc. ....•. 

Local DIstributors 
/oJ.. Huntsville, Comp. Dists. .............. . 
CA San Jose, Compass ................ .. 
CA Costa Mesa. Orange Cty. Comps. .... . 
CO Englewood, Comp. DIstrs. ............ . 

802-345-1276 
818-888-7101 
408-437-9300 
303-278-4820 
407-678-8875 
317-84+0114 
617-78+5600 
313-474-6300 
612-535-6526 
31+997-4707 
518-758-0644 
718-924-1844 
919-848-2373 
218-581-0090 
503-297-3364 
215-778-2100 
21+437-3355 
41+241-8414 
51 +868-3361 

aECTRONIC HARDWARE, 320 Broad Hollow Ad.. 
Farmingdale, NY 11735, Tel: 518-752-195D, FAX: 518-
752-1971; EmpI.: 110; SIs. Mgt: June Franke 

elECTRONIC INDUSTRIES ASSOC. 2001 
Pennsylvania Ave. NW, Washington. DC 20006, Tel: 202-
457-4900, FAX: 202-457-4985 

elECTRONIC INNOVATIONS CORP. 3107 W. 
Hampden Ave., Englewood, CO 80110, Tel: 303-789-0424, 
FAX: 303-789-0809; EmpI.: 4 

@ ELECTRONIC 
(~I MEASUREMENTS 
~INC. 

FAX: 908-922-9334 
ELECTRONIC MEASUREMENTS, 405 Essex Ad.. 

Neptune. NJ 07753, Tel: 908-922-9300, TELEX: 132-424; 
, FSC No.: 89022; EmpI.: 250; SIs. Mgt: CharIee Lehmann 

... , ................ 3OHI53-0476,FAX:301-653-4875 
MA Concord, Noyes Assoc. ................ 50lI-388-0425, 

FAX:508-371-2931 
MI Farmington Hills, Carter, MoCormIc & PIeroe Inc. 

....•..........•.... 313-477-77OD,FAX:313-477-4149 
NC Raleigh, McKay SmIth Assocs. ••..•..•. 919-847-2277, 

FAX:919-847-ooSB 
OH Englewood, Carter, McCormic & Pelrae Inc. 

.................... 513-638-0951,FAX:513-638-2358 
OH Parma, Carter,McCormlc & Peirce Inc. 

. ................... 216-398-04OO,FAX:218-398-0768 
PA PIttsburgh. Carter, McCormic & Peiroe Inc. 

... : .. .. .. .... .. . ... 412-828-38OO,FAX:412-828-3800 
TX Plano, CoMector Specs. ............... 21+517-3680, 

FAX:21+517-1207 

/..oc8J DIstributors 
CA Costa Mesa, Eric EIcIms. .............. 71+751-1185, 

FAX:619-238-9910 
CA San Jose. Eric EIctms. ................. 408-432-1111, 

FAX:4OII-433-0570 
CA Sante Anna. EIcom C8bIeIek •..•.•...•. 714-432-6830, 

FAX:714-558-0468 
CA Sunnyvale. PSC ... 800-654-1516,FAX:4011-737-<l502 
MD Beltsville, PSC/PeIricko SIs. ...•..••..• 800-333-5282, 

FAX:301-937-5299 
Me Gaithersburg. Axis EIcIms. .... , ........ 1\00-368-2615, 

FAX:301-f14Oo9299 CT Greenwich, Wise Comps. ........... .. 
FL Melboume. Comp. Cists. ............. . 

205-6113-7501 
408-432-7575 
71+979-3597 
303-799-4916 
203-531-4880 
305-72+9910 
404-449-9508 
312-577-<lO67 
317-1144-3906 
502-637-7874 
617-229-2255 
618-459-0216 
612-835-2322 
31+578-9818 

...... , ....................... : ............ 001716-1727 MA Ashland, QuaUty ComporaD ......... 508-881-6504, 

GA Norcioss. Comp. Dists. ............. .. /..oc8J Sales Offices & Reps 
IL Chicago, E M D ..................... .. AZ Phoenix, ScI. Devioee ............... .. 
IN Indianapolis. Gateway Megatech •.••.. CA Huntington Beach, SeL Devices .•.•..• 
KY louisville, "-lees EIcIm Equip. .... . CA San Diego. ScI. Devices ............ .. 
MA Billerica, Mayer Elclms. Inc. ......... .. CA San Jose. ScI. Devices .............. . 
MI Grand RapIds. SF EIcIms. ...... ' .... .. CO Broomfield. ScI. Devices ............ .. 
MN Minneapolis, Bergquist Co ............ . GA Marietta, EIcIm Measurements ...... . 
MO St Louis, RIC-Tronics ............... .. IL ChIcago. ComteI .................... .. 

602-957-0401 
71 +840-3501 
619-573-0157 
4OII-55Ml455 
303-469-5145 
40+427-11680 
312-539-4838 

FAX:508-681-1704 
TX Arlington. Bell Comp. SIs. Inc. ......... 817-461-5303 
Can ~a, ant. R Theta ............ 416-6Il0-0221, 

, FAX:41&-89().1826 

ElECTRONIC PRODUCTS MAGAZINE. 845 Stewart 
Avenue, GaIden City, NY 1153D, Tel: 518-227-13OD, FAX: 
518-227-1444 

670 North American offices only. For worldwide reps & distributors, see Vol. w. EEM 1991 



Manufacturers and Sales Offices Directory 
ELECTRONIC RESEARCH co. 7818 Wedd Sf., ELECTRONICS TEST CENTRE, Alberta Research 

0varIand PIIIk, KS 66204, Tel: 913-631-11700, TWX: 910- Counci~250KarlC/aJkRoad,EdmonIon,AB,C8nadaTBN 
74!H!4n; FSC Il10.: 13571; EmpL: 60; SIs. Mgt; Charles 164, Tel: 403-450-5370, TB.EX: 0372147, FAX: 403-462-
DItzler 7285; EmpL: 16; SIs. Mgt; Chris TaJUas 

elECTRONIC RESOURCES INC. 568 Weddell Dr. Il1o. ELECTRONIC T8..E-coMMUNICATIONS, INC. 3620 
8, Sunnyvale, CA 114089, Tel: 408-745-1420, FAX: 408- CIearYIew ParkwaY,AlIanIa, GA30340-2178, Tel:404-4S5-

ELECTR 
Local SaIeB 0ffI0sB & Reps 

CA C&n1lbeII. Shurua .. . . . . . . . . . . . . . . . . 4CJ&.374-55n 
CA Irvine, Vale Assocs. . ....•... .... 714-551-4004, 4821 
R Melbourne, WInter Assocs. •.••.•.... " 3OS-2S4-8SS8 
R Vero Beach, s.E Pro. Sis. ..••.....•... 407-nlH)4S4 
GA Norcross, Benchmark Tech. SIs. •••••• 404-44&-2854 
IL Northbrook, Howard Benjamin Assocs. 

.•..•.. .•....•.•.•.•...•........... .... 312-272-2900 745-0533; EmpL: 6; Dist. Mgt; Cerllkya 4890, FAX: 404-455-7972; EmpL: 145; SIs. Mgt; Doug 
Allman; Dist. Mgt; Doug Allman MD Monkton, Irnegibon SIs. Co. ........... 8OO-838-3S92 

THE ELECTRONICS GROUP, INC. 2828 Interstate St. elECTRONIC TESTING & CONSULTING, At 4 Box 
Charlotte, NC 28208, Tel: 704-391-9500, FAX: 704-597- 933, Decatur, TX 76234, Tel: 817-627-2928; EmpL: 2 
9500 Ext 20; EmpL: 30; SIs. Mgt; Doug Mckenzie 

ELECTRONIC TRANSFORMER CORP. P.O. Box 188, 
ELECTRONIC SOLUTIONS, A Unit of Zero Corp.. Totowa, NJ 07511, Tel: 201-942-2222, FAX: 201-942-

8790 Flanders Dr. San Diego, CA 92121, Tel: 619-452- 9014; FSC Il10.: 72149; EmpL: 130; SIs. Mgt: Dan Ravine 

MD 
MA 
NJ 
NY 
NY 
OH 
PA 

Upperco, ImagiIron Sis. Co. ........... 8OO-838-3S92 
Needham HeIghts, TESCO ..•........ 617-444-7925 
Boonton. WIn1er Assocs. . ... ... .. ..... 201-334-3434 
Buffalo, PIomark EIctrns., Inc. :........ 715-8n-8300 
Morrrlsville, Promark EIcIms., Inc. ..... 315-862-3310 
Galion, J_ R. Bright. . •• . • . . . . . . . . . 419-468-3787 
Huntingdon VaHey, OMEGA EIcIrn Sis., Inc. 9333, TB.EX: 910-335-1169, FAX: 619-452-9464; Empl: 

150 ElEC-TRON, INC. 2OSO Northern st. WIChita, KS 67216, TX 
Tel: 315-522-3401, FAX: 315-524-6767; EmpL: 65; SI8. Dallas, Dynamark ....•.••.•.•.••.•.•.• 

.•....................•.. .•.•.......... 215-947-4135 
214-437-3333 

ELECTRONIC SPACE SYSTEMS CORP. Old Powder 
Mill Rd., Concord, MA 01742, Tel: 508-361H2OO, TELEX: 
923480 ESSCO WCRD, FAX: 508-369-7641; FSC Il10.: 
15175; EmpL: 150; SIs. Mgt; SUsan M. CUevas 

Mg/; Gary Beddow Local DisI1ibutots 

ELECTRONIC SPECIALISTS, 171 Sou1h Main Sf., Natick, 
MA 01760, Tel: S08-8S5-1532, 600-225-4876, TB.EX: 
955-329 ATTN: ESP; EmpL: 42; SIs. Mgt; Frank Brown 

ELECTRON PRODUCTS, 5367 ThIrd Sf., Irwindale, CA 
91706, Tal: 815-960-2299, ESYLNK: 910-333-9610. FAX: 
815-814-4434; FSC Il10.: 99515; EmpI.: 85; SIs. Mgt; Cliff 
Sailor; Dist. Mgt; Ann Meunier 

FAX: 714-250-0958 

CA Irvina, McGillis Inds. ••••.••••.•.••.•.• 
CA Redwood CIty, HdB EIcIms. ••...•..... 
MO Columbia, OK EIcIms. ••..•.•.•.•..•.. 
NY Baldwin, Accessories lor EIcIms. .....• 

714-551-4004 
415-365-1388 
301-9115-1950 
515-548-1751 

ElECTROSPACE SYSTEMS, INC. P. o. Box 831359, 
Richardson, TX 75083-1359, Tel: 214-470-2137, TB.EX: 
183590 ESIlIT, TWX: 910-967-4768, FAX: 214-470-2486; 
FSC Il10.: 33875; EmpL: 1283; SIs. Mgt; John E Cochran, 
Dlr. Bus Dev. 

ELECTRO STANDARDS LAB., , INC. Data 
Communications Products Div. 36 Western Industrial 
Dr. Cranston, AI 02921, Tel: 401-943-1184, FAX: 401-945-
5790; EmpL: 2S; SIs. Mgt; R. B. Sepe; Dist. Mgt; R. B. Sepe 

FAX: 206-573-4635 
ELECTRo-NUMERICS, INC, 1811 Reynolds, InIina, CA 

92714, Tel: 714-250-1501; FSC Il10.: 51888; EmpL: 16; SIs. ELECTROSTATIC CONSULTING ASSOCS. sse 
Mgt; Ro Shultz •..•.•.•.•.•.....•••••..•....••• 001344 Lowell Rd., P.O Box SS2, Groton, MA 01450, Tal: SO8-44&-ELECTRONIC SPECIALTY CORP., 14511 N.E 13th 

Ave., Vancouver, WA 9866S, Tel: 206-574-5000; FSC Il10.: 
96927; EmpL: 100; SI8. Mgt: Leon Fuller 

1Jo1487,1826 

Local Salsa 0ffI0sB & Reps 
CA AnaheIm, Gabriel & Assocs. ......... . 

Local DisI1ibutots 
II. Chicago, Delee DlsIrs. .....•........•. 
CA Costa Mesa, RW, Inc. .•....•...•••.•. 
GA AIIanIa, RW s.E., Inc. ..•.........•.... 
MI DaIroit, RAM Meter, Inc. .............. . 
NY Syracuse, W.El, Inc. ................. . 

312-283-0300 
714-751-7512 
404-424-1731 
313-398-6767 
315-437-4281 

5583, FAX: S05-445-SS83; EmpL: 5; SIs. Mgt; Paul 
Malinaric 

ELECTROSTATICS, 7718 Cleiremonl Mesa Blvd., San 
DIego, CA 92111, Tel: 619-279-1414, FAX: 619-279-1126; 
FSC No.: 34S38; EmpL: 10 

CA San Jose, WesIron Assocs. ..•......•. 
CO Longmont, Tri Tee Sis. ••....•......•.. 
GA AIIanIa, & ....•..•.....•............... 

714-665-0660 
405-997-7332 
303-440-7862 
404-395-7079 
515-225-0607 
913-764-4460 
301-785-7050 
215-825-8610 
617-861-7010 
612-933-1888 
612-439-8088 
314-291-0520 
913-764-4460 
201-461-2769 
505-293-3730 
515-349-1600 
919-787-3416 
919-875-5301 
215-243-9200 
5()3.643.55OO 

ELECTRO OPTICAL INOUSTRIES INC. 8S9 Ward ELECTRO-SUPPORT SYSTEMS, 4344S Buainess Park 
Drive, Santa Barbara, CA 93111, Tel: 805-964-6701 (ext Dr. Temecula, CA 92390, Tel: 714-675-2751, FAX: 714-

IA Des Moines, SPS Assocs. Lid. .....•.• 
KS Olathe, SPS Assocs. L1d. ...•..•..•... 

280), TB.EX: 65-8427 EOIND SNC, FAX: 805-967-8590; 694-0097; FSC Il10.: 66760; EmpL: 37; SIs. Mgt; Don PreIoI 

MD BaIIlmore, Eastern eon.,s. ........... . 
MD Gaithersburg, Eastern Comp. ..•...... 
MA Lexington, Hathaway Elclms. ........ . 
MN HopkIns, The KIts Co. ................ . 
MN Stillwater, The KIts Co. ............... . 
MO Ea/Ih CIty, SPS Assocs. lid. ......... . 
f£ Panama, SPS Assocs. lid. ........... . 
NJ Ft Lea, Neptune EIcIms. Co. ......... . 
111M Albuquerque, Tri Tec SIs. •••••..•.•..• 
NY Glen Head, Neptune EIcIms. Co ....•.. 
NC Raleigh, Eastern Comp. .•.•......••••• 
NC Raleigh, L & 0 InC. ...•...•.••..•.•.•.. 
OH Cleveland, Components Inc. •...•....• 
OR BaaverIon, Earl & Brown eo.. Inc. ....• 
PA West Conshohocken, Eastern Comp. 

TX Dallas, Bany Sis. ••.•.....•.••...•..•. 
TX Houston, Bany Sis. Inc. ............•.. 
TX RIchardson, Bany Sis. Inc. ........... . 
VA Annandale, Eastern Comp. ........... . 
WA Redmond, Earl & Brown eo.. Inc. ..... . 

215-825-8610 
214-234-0255 
713-784-5860 
612-439-6088 
703-354-0723 
205-885-5064 

EmpL:l30 

ELECTRO-PACIFIC, 5no Thomwood Dr. Goleta, CA 
93117, TeI:805-964..()751; FSC Il10.: 29853; EmpL: 60; Sis. 
Mgt; T. Calhoun 

ElECTRO PHYSICS CO. INC. 3009 Central Ave., 
Waukegan, IL 60085, Tel: 708-249-5801; EmpL: 6; SIs. 
Mgt_. A()e Siegelman 

ELECTROPHYSICS CORP. 48 Spruce Sf., Nutley, NJ 
07110. Tel: 201-667-0170; ErnpL: 25; SIs. Mgr; Frank J. 
Vallese 

ELECTRO PREP INC. & N-E-D CABLE. 14 Kendrick Ad, 
Unit 3, Wareham Ind. PIIIk, Wareham, MAo MA 02571, Tel: 
508-291-2880, FAX: 585-291-2882; EmpL: 10; SIs. Mgr: R. 
M.SulHvan 

ELECTRORACK PRODUCTS CO. 1443 S. $ookiSi Sf., 
Anaheim, CA 92606, Tel: 714-n5-S42O, FAX: 714-n5-
9683; FSC Il10.: 26073; EmpL: SO; SIs. Mgt; Chris Allen 

EP/ELECTRONICS PROOUCTS. 64S SIewert Ave. ELECTRO RENT CORP. 6060 Sepulveda Blvd., Van 
Garden City, NY 11S30. Tel: 515-227-1300. TELEX: 515- Nuys. CA 91411, Tel: 815-787-2100, FAX: 811H85-4224; 
227-1901 EmpL: 490; SIs. Mgt; Gary Philips 

ELECTRONICS REPRESENTATIVE ASSOC. 20 E ELECTR~IENCE LABS., INC., 416 E Church Rd., Po 
Huron Sf., Chicago, 11.60611, Tel: 312-649-1333, FAX: 312- Box 1533, King 01 Prussia, PA 19405-1533, Tel: 215-272-
649-9509 6000, TB.EX: 83-4788, FAX: 215-272-6759; EmpL: 120 

ELECTRONICS RESEARCH ASSOCIATES INC. elECTRO SCIENTIFIC INDUSTRIES, INC. (ESI), 
WestHiH Rd., Wlnated, CT 06098, Tel: 203-379-2731, TWX: 13900 N.W. Science PI<. Dr. Portland, OR 97229, Tel: S03-
710-441H1484, FAX: 203-379-8861; FSC Il10.: 28564; 641-4141,TB.EX:474-2064;FSCNo.:11837;EmpL:6OO; 
EmpL: 200; SI8. Mgt; PhHIlp J. Brown SI8. Mgt; Dick Donaca. Sys. 

ELECTRONIC SYS. & PROGRAMMING, See 
AugatlES)sP, Inc. 

ELECTRONIC SYSTEMS DIVISION, Boeing Defense 
& Space Grp., p.o. Box 3999, MIS 9/F-lJA, Seattle, WA 
96124-2499, Tel: 205-657-7474, TB.EX: 329430, FAX: 
205-657-11874; FSC No.: 81205; EmpL: 4,000; SIs. Mgt; 
RF. Priebe FAX: 215-682-2133 

ELECTRONICS SYSTEMS, INC. p.o. Box SOl3, Sioux ELECTRO SPACE FABRICATORS, 300 w. High Sf., 
Falla, SO 57117, Tel: 605-338-6888, FAX: 605-335-5061; P.O BOX 87, TopIon, PA 19562-0067, Tel: 215-682-7181; 
EmpL: 96; SIs. Mgt; Leo Reynolds En¢ 205; SI8. Mgt; T. Roth .. : ......... (>1034-1037 

ELECTROSWITCH, Unit of Electro SwItch Corp., 
180 KIng Ave., Weymouth, MA 02168, Tel: 617-335-S2OO, 
FAX: 617-335-4253; FSC No.: 82121; EmpI.: 290; SIs. 
Mg/; W. M. Mello ..•.. . • . . • . . • • • •. • • • . • • • • • . • . •• a0 1694 

Local SaIeB 0ffI0sB & Reps 
lIZ PhoenIx, Howe & Howe Sis. •......•.• 602-264-7971 
CA Irvina, Vale EIcIms. ..••.........•.•... 714-551-4004 
CA LosAngales,WlIeyCo. ............... 213-686-1611 
CA San Diego, Vele EIcIms. •............. 619-693-0113 
CA San Diego, Wiley Co. ................. 619-453-9018 
CA San Ramon, W. Noll & Co. ....... . . . . . 415-820-8102 
CO Boulder, Comp. Prods. SIs. .. . . . . . . . . . . 303-530-2800 
R Apopka, FIori1ronics................... 407-885-4818 
GA Albany, Holman-Glilespie .......•..... 912-883-SS8S 
GA Allanta. HoIrnan-Gillespie ............. 404-992-8620 
II. Elk Grove Village, Electroswitch ...... 708-593-2225 
IA Bettendorf, Weisier & Assocs. ..•...•.• 319-355-5911 
MD BaIIlmore, Eastern Comps. SIs. •...... 301-785-7050 
MD Gai1hersburg, NaudaIn Assocs.-8ou1hern 

.. ...........•..•..•.......•....•.•. ..• 301-258-5040 
MA Weymouth, EIecIroswitch ............. 617-340-0066 
MI Grand Haven, Hilllronics, Inc. ........• 615-647-1010 
MI Royal 0aI<, HIIIIronlcs ..... . . . . • . • . • . • . 313-435-0920 
MN RosevIlle, Pro Tech Power Sis., Inc. •.. 612-483-0409 
MO Chesterfield, Welsler & Assocs. ....... 314-537-0010 
MO Kansas CIty, Welsler & Assocs. ....... 815-421-1679 
Mi Salem, Sales Engrg. Co. ••..•.•••.•.•. 603-893-5521 
NJ Fairfield, EIecIroswitch •..•.•....•..... 201-227-8559 
NJ Marlton, NaudaIn Assocs. .•.•...... . . . 609-983-5300 
NY Buffalo, Upstate Engrg. .•............. 715-832-0011 
NY Johnson CIty, Upsta1e I:ngrg. ..•...... 607-729-0827 
NY ~,Upsta1e Engrg. Sis. ....•.•. 715-225-2393 
NY Utica, Upstate Engrg. Sis. ••.•.•••••.•. 315-797-6721 
NC Raleigh, LG. White Sou1hern ......... 919-872-6049 
NC WIns1on-SaIern, LG. While Southern.. 919-725-3612 
OH Medina, Rockford Controls OH, Inc. ... 215-725-3705 
OR Beaverton, LuscorrDl Engrg. ......... S03-836-6664 
PA PiIIsburgh, R. F. Clark................. 412-242-9500 
PA W. Conshohocken, Eastern Comps. .•. 215-825-8610 
SC Greenville, LG. White Sou1hern ....•.• 803-271-0830 
wI. Olympia, Alster Corrm. •.•..•.•.•....• 205-754-7965 
TX Pfano. Brice Co. ...................... 214-442-9606 
TX Stafford, Brice Co. .................... 713-240-1786 
VA Ashland, LG. While Sou1hern ...•..... 604-752-7055 
WA Beltewa, Luscombe Engrg. ...•......• 205-223-1541 
WA Kent, c.s. Parsons & Co. ....... .. .. ... 205-762-7373 
WI Wauwatosa, Lersen Assocs. .•.•.•.•.• 414-258-0529 
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Local Distributors 

CA Los Angeles, Electric Switches ....... 213-660-1310 

FL Ft Lauderdale, Peerless Radio CoIp. of Fla 

...•.......•••..•.••....•.•............ 305-973-4141 

GA Atlanta, Georgia Control Ctr. . .....•... 404-876-8833 

IL Bridgeviaw, Midco Comp. Sis. ......... 312-5911-7777 

MN . Sl Paul, K. D. I. .. ..................... 612-645-7717 

NC. Raleigh. Wholesale Elctrns. .. , ........ 919-876-9400 

OH Medina, RC.O .......................... 216-725-3705 

TX Stafford, Barclay Whls. ................ 713-240-1788 

WA Seattle, c.a Parsons Co. .......... ~ .. 206-762-7373 

ELECTRO-TEC CORPORATION A KAYDON 

FAX: 619-458-0267 
ELGAR ELECTRONICS CORPORATlO~ 9250 

Brown Deer Rd, San DIego, CA 92121, Tel: 61~so-ooas. 
600-733-5427, TELEX: 211063 B.SD UR; FSC No.: 25965; 
Empl: 275 . ..•. . . .. .. .. .•. . .• 001728-1729; 2191·2193 

Local Sales 0ffice8 & Reps 
COMPANY, 1501 North Main St, Blackburg, VA 24060, CA Carpanteria, Elgar Corp. ..... ,........ 605-684-4400 
Tel: 703-552-211" FAX: 703-951-3832; Empl.: 200; SIs. CA Redondo Beach, Ward/Davis Assocs. . 
Mgr: John J. Daly .. .. ... .. .. .. .. .. .. .. .... • .. .. .. .. .. .. • 213-843-6977 

ELECTRO-TECH SYSTEMS, INC, 115 e. Glenside Ave., 

Glenside, PA 19038, Tel: 215-887-2196, TB.EX: 797137; 

Empl.: 13; SIs. Mgr: Sharon Sandy; [JIst. Mgr: Stanley 
Weitz 

ELECTROVERT USA CORP., 3440 BeHway Place, Suite 

340, Arlington, TX 76018, Tel: 817-468-5171, FAX: 817-

466-1959; EmpL: 500; SIs. Mgr: John Gammer, Eastem 
Zona 

ELECTROWEAVE, INC, 425 Shrewsbury St, Worcester, 
MA 01604, Tel: 506-752-8932, FAX: 506-753-2173; FSC 

No.: 54207; EmpL: 25; SIs. Mgr: Peter Andrews 

ELEKTRISOLA INC, .126 High Street, Boscawen N, NH 
03303, Tel: 603-796-2114, FAX: 603-796-2119; EmpL: 

150; SIs. Mgr: John W. Mueller 

ELETECH ELECTRONICS, INC, 1262 e. Katella Ave., 
Anaheim, CA 92605, Tel: 714-3!l5-1707, FAX: 714-365-

1708; EmpL: 5 

ELFORM, INC, P.O. Box 7362, Reno, NV 89510,Tel: 702-

829-1905, FAX: 702-82~1693; SIs. Mgr: Roger R Reinke 

[§~tt 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E lOtn 51 . Oakland. CA 94606 

( Electrover~ 
(213) 452-8002 

Electrovert 
Over 8' 1,000,000 '. ' •• Terminal 

Blocks 
in Stock. 

, Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 10266th Avenue, 

Sanla Monica, CA 90404 'Oakland, CA 94606 

CA San Diego, Ward/Davis Assocs. ...... 61 ~292.1 000 
CA Santa Clara, Ward/Davis Assocs. . .. .. 406-245-3700 
FL Clearwater, Beacon ................... 813-796-2378 
FL Longwood, Beacon ................... 407-332-1940 
FL Salelitte Beach, Beacon .............. 407-711-6303 
GA Atlanta, Beacon .. .. .. .. .. .. .... .. .. .. . 404-256-9640 
GA Norcross, Beecon ..................... 404-449-8464 
IL Arlington Heights, Dytac/ Midwest . . • . . 706-255-3200 
IN Indianapolis, Dytec/Midwest ....•..•.• 317 84~8 
KS Lenexa, Dytec/South ................. 913-886-0215 
KS Wichita, Dytac/South .................. 316-263-7090 
KS Wichita, Dytac/Souyh, Inc. ........... ; 316-263-7090 
MD Laur~ EIctrn MkIg. Assocs. ........... 301-953-7800 
MA Beverly, P. Jenks Aasocs. ....•••.•.... 506-921-4600 
MI Madison Heights, WKM Aasocs. ...... 313-586-2300 
MN Edina, Dytac Instrs. ................... 612-631-7169 
NM Albuquerque, Gary Brooks .. . . . . . . . . . . 505-884-3444 
NY Great Nack, RTI ...................... 516-~770 
NY Syracuse, LabtronIcs ................. 315-455-7314 
NC Raleigh, Beacon ...................... 91 ~ 781-8118 
OH Dayton, WKM Aasocs. ................ 513-434-7500 
OH Independence, WKM Assocs. ......... 216-524-5930 
OR Wilsonville, Syntek .. .. .. • .. .. .. .. .. ... 503-682-2750 
PA Pittsburgh, WKM Aasocs. ............. 412-892-2953 
TX Richardson, Testach, Inc. ............. 214-844-5010 
TX San Antonio, Jack Howard Assoc. .... 512-826-5741 
WA Bellevue, Syntek ...................... 206-482-7700 
WA Spokane, Syntek ...................... 509-466-0451 
WI Brookfield, Dytec Midwest ............ 414-367-4550 
WI. Brookfield, Dytec/Midwest ............ 414-367-4550 
Inti CA San Diego. Elgar IntL Corp. ........ 61 ~50'0085 

Local Distributors 
AZ Phoenix, Tach. MkIg. Spac. ........... 602-676-4940 
CA Irvine, Ward/Davis Assoc. ............ 714-756-9084 
CO Englewood, Tach. Mktg. Spec. ........ 303-78t -8819 
GA Sylvester, Beacon .................... 912-776-4100 
MI Uvonia, Elgar Corp. ................... 313-591-2529 
TX Austin, Testach ....................... 512-338-9246 
TX Austin, Testech ....................... 512-336-9426 
TX Dallas, Beecon ....................... 214-437-1505 
TX Houston, Testach ..................... 713-693-9661 

ELGAR/INTEPRO SYSTEMS, 9250 Brown Deer Road, 
San Diego, CA92121, Tel: 61~56-0261, 1-800-733-
5427, TELEX: 211063 B.SO UR, FAX: 619-458-0267; 
Empl.: 250; Sis. Mgr: Mike Cagney ....•• 001728-1729 

Local Sales Offices & Reps 
AZ Phoenix, Tech. Mktg. Spec. ........... 602-676-4940 
CA Redondo Beh., Ward/Davis Aasocs. .. 213-643-6977 
CA San Diego. Ward/Davis Assocs. ...... 61~292-1ooo 
CA Santa Clara, Ward Davis Aasocs. ..•.. 406-245-3700 
CO Englewood, Tach. MkIg. Spec. ........ 303-781-8819 
FL Clearwater, Beecon ........... ,....... 813-796-2378 
GA Atlanta, Beacon .. .. .. .. .. .. .. .. .. .. ... 404-256-9640 
GA Norcross, Beacon .................... 4d4-449-8464 
IL ArHngton Heights, Dytac/Midwest • . . . . 706-255-3200 
IN Indianapolis, Dytac/Midwest .....•.... 317-84~9898 

KS Lenexa, Dytec/South ................. 913-888-0215 
KS Wichita, Dytac/South, Inc. ............. 316-263-7090 
MD Laur~ Elctm. MkIg. Aasocs. .......... 301-853-7600 
MD Maryland Hgts., Dytec/South ......... 314-739-0665 
MA Beverly, P. Jenks Assocs. . . . . . . . . . . . . . 506-921-4600 
MI Madison Hgts., WKM Aasocs. .•....•.. 313-586-2300 
MN Edina, Dytac Inslrs. ................... 612-631-7169 
NM Albuquerque, Gary Brooks .......... " 505-884-3444 
NY Great Neck, RT1 ...................... 516-8~3770 
NY Syracuse, Labtronlcs .................. 315-455-7314 
OH Dayton, WKM Assocs. ................ 513-434-7500 
OH IncIependence, WKM Assocs. ........ : 216-524-5930 
OR Wilsonville, Syntek .. .. .. .. . • .. .. .. .. .. 503-882-2750 
TX Austin, Testach ....................... 512-336-9246 
TX Houston, Testach ..................... 713-883-9661 
TX Richardson, Testech. Inc. ............. 214-844-5010 
TX San Antonio, Jack Howard Assoc. "', 512-826-5741 
WA BelIevua, Syntek .. .. .. .. .... .. .. .. .... 206-462-7700 
WA Spokane. Syntek ............ ,......... 509-488-0451 
WI ; Brookfield, Dytac Midwest ............ 414-367-4550 
EXP· CA/San Diego, Elgar IntL Corp.' .. . . . . • 61 &-450-0085 

ELGENCO, INC., Box 460, Hurricane, ur 84737,Tet: 601-
635-4954, FAX: '801-635-2158; FSC No.: 15455; SIs. Mgr: 
D. e. Beecher .......... ...................... ... 001244 

Local Sales 0ffice8 & Rep8 
CA Sherman Oaks, Windsor Dynamics ... 818-990,4173 
CA Sunnyv8le, N-S Westronics .. • .. .. .. .. 406-745-1102 
CT Meriden, Polytek Assoc. .............. 203-634-4499 
MA Aahland, PoIytekAssoc. .............. 506-881-4741 
NJ Marmor&, SWR Tech, Inc. ............ ~90-0094 
NM Albuquerque, Technology MkIg. Assoc. 

.. .. .. . • . .. . • .. .. .. .. .. • . .. .. .. .. .. .. .. 505-345-8921 
PA BroomaI~ SWR Tach, Inc. .............. 215-~ 

ELGIN ELECTRONICS, 5533 New Perry Hwy, ErIe, PA 
16509-3570, Tel: 814-884-4921, FAX: 814-864-1260; 
Empt: 300; SIs. Mgr: Paul R BarIock; Di8t. Mgr: Stanley 
RC&rlburg 

ELITE ELECTRONIC ENGINEERING CO, 1516 Centre 
Circle, Downers Grove, L 60515, Tel: 706-495-9770. FAX: 
706-495-9785; FSC No.: ~9999; EmpL: 34 

ELITE ELECTRONICS, INC, 1408 Summit - Suite 05, 
Plano, TX 75074, Tel: 214-881-(1026, 600-553-4376, FAX:· 
214-424-7299; EmpL: 4 

ELITE SOFTWARE DEVELOPMENT, INC, P.O. Drawer 
1194, Bryan, TX 77806, Tel: 409-846-2340, FAX: 409-846-
4367; Empl: 9; SIs. Mgr: Terri. J. King 

ELIWELL -USA L TO, EfiWel~ s.p.A, 226 East 54th Sl 
Ste. BOO. NYc, NY 10022, Tel: 212-632-9393, FAX: 212-
632-0738; SIs. Mgr: Paul R d8 RIdder 

ELUOTT I JORDAN, A Company of Vishay, 461 N. 
22nd St, p.o. Box 1090, Grand Junction, CO 81502, Tel: 
61~90-2401, FAX: 619-890-0132; Empl: 500; Dist. Mgr: 
Iris Demeritt ............ " . . . . .. . .. ... .. ... A·1914·-1915 

[ELMA 
FAX: 415-656-3783 

ELMA ELECTRONIC INC, 414411' Christy Street, 
FI'8IIIQI1I, CA 84538, Tel: 415-856-3400; EmpL: 40; SIs. 
Mgr: Kris Holla.... 801695,1806; C.1038-1041, .1584 

Local Sales Offices & Reps 
AL Huntsville, Pen-Tach ................. 205-881-9298 
AZ ScotsdaIe, I.M. Systems .. .. .... . .. .. .. 602-946-1495 
CA Frernon~ Bear Resources . .. .. .. .. .... 415-793-1084 
CA Fremont, B.MA EIcIm Inc. ............ 415-658-3400 
CA Orange, Vlatek ........................ 714-634-9411 
FL OViedo, Pen-Tach .................... 407..a&6-8708 
FL W. Palm Beh, Pen-Tech .............. 407-640-0800 
GA Roswell, Pen-Tech ................... 404-842-4110 
MN Plymouth. James R Johnaon & AasocS. 

....................................... 612-476-9442 
NH Nashua, Bell Controls Inc. .......•..•. 603-882-8984 
NY Amsterdam, Traxonics Inc. ............ 516-843-1445 
NY Port Chester, Radiation EIctrns., Inc. .. 914-937-2300 
NC Greensboro, Pen-Tech ............... 91~000 
OH Strongville, DoIfuS&-Root & Co. •.•.•.•. 21~370 
PA King of Prussia, KSI .................. 215-783-6400 
TX Plano, EITA EIctrns., Inc. .............. 214-576-9408 

ELMA ENGINEERING, 1066 e. Meadow Circle, Palo Alto, 
CA 94303, Tel: 415-494-7303, TB.EX: 345-560, FAX: 415-
494-1083; FSC No.: 5981 0; Empl.: 38; SIs. Mgr: T. A. Bene; 
Di8t. Mgr: T. A. Bene 

ELMAG DIVISION, Lindgren RF Enclosures, 3750 
Prospect Ave., Riviera Beh., FL 33404, Tel: 407-881-9292, 
FAX: 407-844-4175; FSC No.: 23160; Empl.: 15 

ELMEC, INC., Technautic Corp., 300 N. McKerny Ave., 
Chandler, AZ 85228, Tel: 602-961-7100. FAX: 602-961-
7173; FSC No.: 50691;EmpL: 70; SIs. Mgr: Ron PltIrnan 

ELMEC TECHNOLOGY. OF AMERICA, INC, 1255 
CoIporate Canter Dr. SuIte-406, Monterey Park, CA 91754, 
Tel: 213-265-1881, FAX: 213-285-1908; SIs. Mgr: Steve 
Sameehima ............... , ................ A·1549-1567 

Local Sales Offices & Rep8 
CA Monterey Pk. ELMI;:C Technlg. of America 

....................................... 213-265-1881 
CA San Jose, Prime Source •.•..••.••.•.. 406-943-0344 
CA Seal Bch., T&;<eI Engrg. ............... 213-586-8411 
IL Northfield, Feller Aasocs. Inc. ••.•.••.• 706-446-8085 
IN . Ft Wayna, 0U1m8n Sis. ............... 21~-7899 
KS OVerland Pk. Web EIcIms. ............ 913-381-7986 
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Manufacturers and Sales Offices Directory 
MA NBIic, Wayland Engrg. Sis. ............ 508-655-6080 
MO Florissant, Web Assoc.EIclms., Inc .. ,. 314-921-5720 
NJ Paramus, Ellech Sis., Inc. ..•.......... 201-967-1309 
TX Dallas, Orion Assocs. ................. 214-241-3505 

Local DIstrIbutors 
CA Monterey Park, ELMEC TECHNLG OF AMERICA INC. 

....................................... 213-265-1861 

ELM SYSTEMS, 1101 Brown St., Wauconda, IL 60084, Tel: 
708-525-5003, FAX: 708-525-5022 

FAX: 401-728-5390 
ELMWOOD SENSORS. 500 Narragansett Park Drive, 

Pawtuckel, RI02861, Tel: 401-727-1300, TELEX: 6814066 
ELMWOOD; EmpL: 1,0000; SIs. Mgr" Steve Hecht 
.. .. .... .. . .. . .... .. . .. . .. . . ... .. .... ... ... a·1842-1843 

Local Sa/e8 Office8 & Reps 
AL Decatur, Tenn. Tech. Sis. ............ . 
AZ Phoenix, O'Donnell SW .............. . 
CA San Diego, O'Donnell Assocs. .... , .. . 
CA San Jose, O'Donnall Assocs. ........ . 
CA Torrance, O'Donnell Assocs. ......... . 
CO Boulder, Front Range Mktg. .......... . 
FL Coral Springs, cae Electronics ...... . 
FL Longwood, cae Elctms. ............ .. 
FL Tampa, cae Elclms. ................ . 
GA Marietta, Tenn. Tech. SIs. ............ . 
IL Arlington Heights, Thermek .......... . 
IN Fort Wayne, O. Bromberg ............ . 
KY Alexandria, O. H. Bromberg & Assocs. 

KY Louisville, O. Bromberg .............. . 
MD Towson, Arbotek .................... . 
MA Danvers, C. H. Burnham Assoc. ...... . 
MA Topsfield, Whitehead Associates, Inc. 

205-350-0630 
602-944-9542 
619-578-1645 
408-432-1940 
213-539-9664 
303-443-4780 
305-755-1111 
407-831-5380 
813-968-1901 
404-971-1419 
708-577-6900 
219-45EH!010 

502-635-3063 
502-458-1498 
301-825-0775 
508-774-0111 

508-687-9050 
OH Toledo, Engineered Camps. ........... 419-475-4900 
MN MlnnaapoHs, C. Listug Sis. ............ 612-881-8143 
MO Kansas City, Hill & Company ......... 815-361-1669 
MO St louis, Hill & Co. ................... 314-842-6968 
NH Durham, C. H. Burnham Assoc. ....... 603-868-2282 
NJ Pitman, Colrud Corp. .. .. .. .. .. .. .. .. .. 609-589-5966 
NM Albuquerque, O'Donnell Assocs. ...... 505-889-4522 
NY E. Syracuse, Bastian Sales Agency ... 315-437-1462 
NY Fairport, Bastian Sis. ...... .. .. .. .. .... 715-223-0237 
NY Islip, Cogent Technlgs................. 518-277-7101 
NY Larchmont Cogent Technlg. Assocs. 

....................................... 914-834-3530 
NC Gamer, Tenn-Tech ................... 91!H79-3309 
OH Cleveland, AiDed Entprs. .............. 215-779-0080 
OH Dayton, a H. Bromberg............... 513-434-8786 
OK Tulsa, AdVance Technical Sales ...... 918-864-0482 
OR Hillsboro, Ternoo-NorIhwest .......... 503-645-2030 
NJ PIttman, Colrud Corp. ................. 609-588-5866 
PA Pittsburgh, Allied Entprs. East ......... 412-788-2992 
RI Woonsocket, C. H. Burnham Assoc. . .. 401-782-9869 
TX Austin, AdVance Technical Sales ..... 512-467-9209 
TX Austin, Ion Assocs. ................... 512-331-7251 
TX EI PaSo, AdVance Technical Sales .... 915-591-3142 
TX Grand Prairie, Ion Assocs. ............ 214-847-8225 
TX Houston,lon Assocs. ................. 713-537-7717 
TX Dallas, Advance Tech. Sis. ............. 214-340.1300 
TX Houston, Advance Tech. SIs. ......... 713-440-3688 
WA Birch Bay, Temco ac. ................ 205-371-C)423 
WA Bolhel~ Temco Northwest ............ 205-461-6150 
WA Spokane, Temco Northwest .......... 509-927-9392 
WI Milwaukee, R Zingler ................. 414-351-5005 
Can MlssIssauga, On!., Andy Bauman Assocs. 

.. .. .. . .. . .. .. .. . .. . . . .. .. . .. . . .. . .. . .. 418-828-2600 

ELNA AMERICA, INC. 5886 Corporate Ave., Cypress, CA 
90630, Tel: 714-761-8600, FAX: 714-761-9188; Empl.: 
5,011 Nationwide; SIs. Mgr" Dennis King; DIst. Mgr" 
Dennis King 

ELNETIC ELECTRONICS, INC.:PLANT LOCATIONS, 
1332 l30th St, Gardena, CA 90247, Tel: 213-515-1546; 
FSC No.: 98460; EmpL: 25; SIs. Mgr" Ernest H. Carlson, Jr. 

ELOGRAPHICS INC. 105 Randolph Rd., Oak Ridge, TN 
37830, Tel: 615-482-4100, FAX: 615-462-4943; SIs. Mgr" 
Richard Brooks 

FAX: 714-241-7293 
ELPAC COMPONENTS, Elpac Electronics, Inc., 

3131 S. S1andard Ave., Santa Ana, CA92705, Tel: 714-979-
4440; Empl.: 130; DIst. Mgr" Jim Degerstrom 
..... ... .. .. ... .. . . . . .. . .. ... . .. . .... . . ... A·10f15, 1619 

Local Sales Offices & Reps 
AZ Phoenix, Eitron ....................... 602-26&2164 
CA Sen Diego, Addern .... .. .. .. .. .. .. .. .. 619-729-9216 
CA Santa Ana, Elpec Comps. ............. 714-979-4440 
OR Baaverton, Harry Levinson Co.. .. .. ... 503-690-1312 
IL Highland Park, Bransky Sis. ........... 312-433-2375 
IN' IndlanapoHs, J.C. Hofstetter Co. ....... 317-897-7914 
MA Needham Heights, Todino Engr. SIs. .. 617-444-7925 
MN Minneapolis, Scott EIctm. SIs. ......... 612-929-2985 
OH Dayton, J. C. Hofstetter Co. ............ 513-295-1010 
OH Medina, J. C. Hofstetter Co. ........... 215-241-4880 
WA Seattle, Harry Levinson Co. ........... 206-382-1300 
WI Cedarburg, Brensky Sis. .............. 414-377-6837 

Local DistribuIors 
CA Chatswcrth, Mil-Comm ............... 818-998-3111 
CA Irvine, Kelex .......................... 714-863-1230 
CA Santa Ana, 80S Elclrns. .............. 714-862-1050 
CA Santa Clara. PSC EIctms. ............. SOO-654-1518 
FL Melbourne, New Yorker .............. 407-727-0955 
WI Milwaukee, Progressive. . . . . . . . . . . . . .. 414-321-4722 
IL Northbrook, Clessic Components ..... 312-272-9650 
IA Cedar Rapids, Dee EIcIms. ........... 319-365-7551 
MA Andover, Aved Elclms. . . . . . . . . . . . . . . . . 508-688-3800 
MN Roseville, Parts 1 ..................... 612-833-8079 
NJ S. HackensacIc; Wallach .............. 201-641-7300 
NV Mamaroneck, New Yorker EIec. ....... 914-698-7800 
NJ Wiippany, American Distr.lnc .......... 201-428-0510 
NY Elmsford, Ancar ...................... 914-592-7100 
OH Dayton, Electro SUpp. ................. 513-299-5020 
OK Tulsa, Altair Co........................ 918-252-5781 
TX Hous1on, AHair Co. .. .. .. .. .. .. .. .. .... 713-462-3029 
TX Richardson, AHair..................... 214-231-5166 
VA Charlotte, Kellnar ..................... 802-425-3250 
WA Seattle, Kam Elec. .................... 206-382-1300 
WI New Berlin, Classic ................... 414-788-5300 
WI Racina, Badger Elctms. ............... 414-637-1256 

-IE 
ELPAC 

FAX: 714-241-7293 
ELPAC POWER SYSTEMS, Elpac EleCtronics, 

Inc.,3131 s. Standard Ave., Santa Ana, CA 92705, Tel: 
714-979-4440; Empl.: 115; SIs. Mgr" H. Myers; DIst. Mgr" 
H. Myers ....................................... D·1731 

Local Sales Offices & Reps 
AL Huntsville, Hughes Assoc. ............ 205-533-9108 
AZ Scottsdale, BSE ...................... 602-463-0373 
CA San Jose, Ruppsrt Sis. .. .. .. .. .. .. .... 408-998-8717 
CA Woodland Hills, Varigon, Inc. . . .. . .. . .. 818-594-5080 
CO Englewood, Purdy CoAssoc. . . . ... .. .. 303-79<r2211 
FL Tamarac, Hughes Assoc.............. 305-72<r1674 
GA Norcross, Hughes Assoc. ............. 404-662-1587 
MN Minnaapolls, RK Sis. .................. 612-571-1001 
MS Corinth, Hughes Assoc. .:............. 601-287-2915 
NC Cary, Hughes Assoc .... .. .. .. .. .. .... 919-467-7029 
TN Knoxville, Hughes Assoc. ............. 615-558-0283 
TX ArlIngton, T-Tec Sis. .................. 817-429-9151 
Can Willow Dale, On!., Cans-Rep Grp. ..... 416-250-6684 

Local DistribuIors 
AL Huntsville, Bellinds. .................. 205-837-1074 
AZ Phoenix, Marshall Inds. ............... 602-496-0290 
AR lillie Rock, Newark EIcIrs. ............ 501-225-3130 
CA EI Monte, Marshall Indus. ............. SOO-522-0084 
CO Denver, MarShall Indus. .. . .. .... . . . ... 303-451-8383 
CTBlOOmfield, Newark Elclms. ........... 203-243-1731 
FL Deerfield Baach, Bell Indus. .. .. .. .. ... 305-421-1997 
GA Norcross, Marshall Indus. ............. 404-923-5750 
10 Boise, Marshallinds. .............. .... 205-342-4311 
IL North Brook, Classic Components .... 312-272-9650 
IN Indianapolis, Marshallinds. ........... 317-297-0483 
IA Cedar Rapid6, Newark EIctms. ........ 319-393-3800 
KS Lenexa, ManIhaIlInd. ................. 913-492-3121 
KY louisville, Newarl< EIcIns. ............. 502-423-0280 
LA Matalre, Newark EIctms. ......••....•. 504-838-9771 
MIl Silver SprIngs, Marshallind. .. .. .. .. .. . 301-622-1118 

EMDS, 
MA Wilmington, Halloo Elclrns. . . . . . . . . . . . . 508-657-4870 
MI Ann Arbor, Bell indus. ........ _ ........ 313-971-9093 
MN Plymouth, Marshallinds. .............. 612-559-2211 
NY Hauppauge, Marshallinds. ............ 515-231-4100 
OH Dayton, Marshallinds. ................ 513-238-8Q88 
PA PIttsburgh, MarshaIIlnds. ............. 412-963-0441 
TX Austin, Marshallinds. ................. 512-837-1991 
UT Salt Lake City, Marshallinds. ......... 801-485-1551 
WI New Berlin, Classic Camps. . . . . • . . . . . . 414-788-5300 

ELPAZ INSTRUMENTS, INC. 160 N. Craig St, Pittsburgh, 
PA 15213, Tel: 412-687-8700, FAX: 412-687-8702; FSC 
No.: 0A2J2; EmpL: 15; SIs. Mgr" Stephan Phelps; DiS!. 
Mgr" Stephen Phelps 

E-L PRODUCTS CORP. Sub.of Aslronics co. 77 
Olean Rd., E. Aurora, NY 14052, Tel: 716-655-0800, FAX: 
716-655-0309; EmpL: 134; SIs. Mgr" Patrick McCann 

ELTECH, 181 Gibraltar Rd., Horsham, PA 19044, Tel: 215-
441-0404, FAX: 215-441-8299; EmpL: 40; SIs. Mgr" Brad 
Lizotte 

EL TEC INSTRUMENTS INC. P.O. Box 9610, Daytona 
Bch., FL 32120, Tel: 904-253-5328, TWX: 810.832-6294, 
FAX: 904-258-3791; EmpL: 100; SIs. Mgr" Douglas S. 
Armstrong 

EL TEK CORPORATION, 445 E. Main St, Hagerstown, IN 
47346, Tel: 317-489-6121, FAX: 317-489-5491; EmpL: 7 

EL TROL CORPORATION, 20942 Osborne Street, Bldg. 
I, Canoga Park, CA 91304, Tel: 818-709-0131, FAX: 818-
709-0132; FSC No.: IER54; EmpL: 6; SIs. Mgr" Terry E. 
Donovan ....................................... a·1255 

Local Sales OfflC8S & Reps 
CA Van Nuys, Halbar Assocs. ............ 818-905-3941 
OH Broadview Hgts., Controlled Prods. ... 215-838-5700 

ELVO:DIVISION OF ZUMBACH ELECTRONICS 
CORPORATION, 140 Kisco Avenue, Mt Kisco, NY 
10549-1407, Tel: 914-241-1008, TWX: 910-2so.5181, 
FAX: 914-241-7098; SIs. Mg," Thomas H. Stain 

EMCA-REMEX PRODUCTS, National Starch & 
Chern Co. 160 Commerce Dr. Montgomeryville, PA 
18936, Tel: 215-855-1000, TWX: 710.586-1128; EmpL: 50; 
SIs. Mgr" Jell Gausepohl; DIst. Mgr" John Wagnon 

EMCO ELECTRONICS, 1172 RIa. 109, Undenhursl, NY 
11603, Tel: 516-845-7080, FAX: 516-845-7082; EmpL: 12; 
SIs. Mg," M. Sachar: DIst. Mgr" Jay RobInson 

EMCO HIGH VOLTAGE CO, 

FAX: 209-223-2779 
EMCO HIGH VOLTAGE CO. 11126 Ridge Road, Sutter 

Creek, CA 95685, Tel: 209-223-3826. TELEX: 
5101008006; FSC No.: 3T243; EmpL: 38; SIs. Mgr" 
Roxanna McCoy ......................... 001732-1738 

Local Sales Office8 & Reps 
PA Downinglon, Grasso & Assoc. .......• 215-458-8867 
PA PlPSrsville, Vax & Assoc. ............. 215-765-2100 

ElM CORPORATION, 2801 Kent Avenue, P.O. Box 2400, 
W. Lafayette, IN 47908, Tel: 317-497-6346, FAX: 317-497-
6348; FSC No.: 11770; EmpL: 300; SIs. Mgr" Nathan a 
Barlow; Dist. Mgr" Nathan a Barlow 

EMCOR PRODUCTS, Crenlo, Inc., 1600 Fourth Ave. 
NW, Rochester, MN 55901, Tel: 507-288-3371, FAX: 507-
287-3405; SIs. Mgr" Dan Estes ................ C·1043 

EMC TECHNOLOGY INC, 1971 Old Cuthbert Rd., Cherry 
HiI~ NJ 08034, Tel: 609-429-7800, FAX: 609-429-6814; 
FSC No.: 24602; EmpL: 70; SIs. Mgr" Pater SamItschew 

FAX: 301-840-8589 
EMDS, INc., 18618 Oakmont Ave., GaI1hersburg, MD 

20677, Tel: 301-84<r5710; SIs. Mgr" Patrick E. Roney 
.................................................. 001246 
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EMERSO 
EMERSON COMPUTER POWER, 15041 Bake Parkway 

No. L, irvine, CA 92718, Tel: 71+S80-1005, FAX: 71+S80-
04S8; EmpI.: 50: SIs. Mgr: R.L caMn; DIIIt. Mgr: R. Braud 

Please call factoIy for saIe8 oIIices and nearest reps. 

EMHART CANADA, LTD. See Mallory ~n~ 
Div. 

EMICO INC. Box 368, DubIn, PA 19917, Tel: 215'-249-9330, 
FAX: 215-249-9336; FSC No.: 86925; EmpI.: 100; SIs. 
Mgr: C. Davis 

EMI GENCOM INC. See THORN EMI Gencom Inc. 

Manufacturers and Sales Offices Directory 
I..DceI DistlibuIDts 

co Denver, Allance EIcIms. CO ...•....•. 
MI BIoomIIeId HIlls, Mackellar As8ocs. ... 
NJ UnIon, MeridIan Supply Co. •••.••.•••• 
TX Allen, Prime IliIiIribuIing Co. , ........ . 
TX Rich8Idson, 011 The Shell Compa. Inc. 

303,433-1648 
313-335-4440 
201-687-6220 
214-231-0170 

214-238-0808 

ENCLOSURE CORP. 2900 WI\arton. Ad., Bristol, PA 
19007, Tel: 215-765-2900, FAX: 215-785-2960; FSC No.: 
32360; EmpL: 75; SIs. Mgr: 0- Goldner 

ENCODER DIV. LfITON SYSTEMS, INC, See Litton 
Encoder Div. 

ENGINEERED ASSEIEUES &. COMPONENTS 
CORP~380NorthSl., TeterIloro,NJ07608, Tel:2Q1-288-
4477,BlJO.447-5839, FAX: 201-28&-1515; En1ll: 100; SIs. 
Mgr: John DaIeodce; DIst. Mgr: P. T~ 
•. .••.••.•.•.••.••.•.•.••••. .•.•••....••..• 1)01462-1_ 

I..DceI SaJ& 0ffIce8 & Reps 
FL Orlando, Engrd. AssemtiIiee ,; Camp. Corp. 

....•.....•......••..•.•..•.•.••.•..•.. 407-291-6710 
GA AUanta, Engrd. "-"bIles & Camp. Corp. 

.••..•.••••••.•..••....• ~ • . •. . . • . • . . • • . 404-52S-(l876 
MA Boston, Engrd. ~ & Camp. Corp. 

.••. ..•..•..•.•..•.•. .•.••..•. .•.••.••. 407-291-11710 
NO Raleigh, Engrd. AssambIIas & Camp. Corp. 

. .••.••.••.•. ; •••..•..•..•.•••.•.....•. 91.790-9700 

ENCODER PRODUCTS, 1601 B Dover Rd.-Hwy.2, 
EMI TECHNOLOGY INC, See THORN EMI SandpoinI. ID 63864, Tel: 206-263-8541, FAX: 206-263- ENGINEERED COMPONENTS CO. P. Q Box 6121, 

Techncilogylno. 0541; En1ll: 100; SIs. Mgt: Jim Buroham; DIIIt. Mgt: Jim san LuisClblapo,CA93403-6121, Tel: 605-544-3Il00, FAX: 
BurCham 1I05-544-B091; FSC No.: 32440; En1ll: 193 

EMM SEM~ SUB OF EM & M, See GTE Microcircuits 
ENCORE ELECTRONICS, INC, 4400 Route 50, ENGINEERED MAGNETICS, INC. 16435 Sus-. Ad., 

EMPIRE MAGNETICS, 5760 B LaBaIh Ave, Rohnert Pari<, Saratoga SprIngs, NY 12668, Tet 516-564-5354, FAX: Rancho DomInguez, CA 90221, Tel: 213-635-9555, twX: 
CA 94928, Tel: 707-564-2601, FAX: 707-564-3416; Empl: 516-564-5963; En1ll: 20 91G-32lH1208, FAX: 213-631-0313; FSC No.: 06509; 
10 EmpL: 200; SIs. Mgr: S. Miller . 

o 

ENDEVCO CORPORATION, AIRed Signal Aerospace 
Co., 30700 Rancho Viejo Ad., san Juan Capistrano, CA 
92675, Tel: 714-493-8181, TB.EX: 66-5608, lWX: 910-
596-1415, FAX: 714-661-7231; FSC No.: 95411; En1ll: 
400; SIs. Mgt: 0. McMahon 

ENGINEERING DESIGN & SLS. One Eo.S. WBf/, 
Danville, VA 24541, Tel: 604-792-6405, FAX: 604-792-
6415; EmpL: 75; SIs. Mgr: Mark Giglac I~ol . ENGLER INSTRUMENTS OPERATION, See Stemco 

ENDICOTT COIL CO. INC. 24 Charlotte St. Binghamton, Instruments, Colt IneIs. 
NY 13905, Tel: 607-797-1263, FAX: 807-797-0151; en.>L: 

FAX: 317-823-4835· 
EMPRO MANUFACTURING COMPANY,IN~P.o. 

Box 26060, indianapolis, IN 46228, Tel: 317-623-4478; 
EmpI.: 25 ............................ ,. . .. . .. .• .• 1)01246 

Local SaIe8 0ffIce8 & Reps 
CA MonIrose, Signal EnIprs. Inc. •••••••••. 
GA Atlanla, Brownell Electro Inc. ......•..• 
IL ChIcago, Best Rep Co. •..••.......•••. 
MA Burlington. E.LL. lnalr. • ••••.•••.•.•••.. 
NJ Franklin, 0. F. Tobias & Co. .•......•.. 
OH CI8v8Iand, Weschler EIec. Corp. ..... . 
OK Portland, Westcon, Inc. ••••.•••.•••••• 
PA PhIladelphia, Sunshine Sci. Instr. Inc. .• 
TX Houston, Ev SmiIh Sis. .............. . 
WA Seattle, Branam Instr. Co. .••.•.•..•.•. 

I..DceI DI8tr/lJulors 
CA Glendale, Instr. MeIer Special1ies •.••• 
CA Uvermore, SId. Meter Lab .•.•.••..... 
CA S. Pasadena, Daa lnalr. & Svc., Inc. ••• 
LA Harahan, Indl.lnstrs. Works ...•.•.•... 
MD Spar1Is, ELL InsIrs. ...•.•.•.•......... 
NJ Ballaville, MiscoIp •.•.•...........•... 
PA Norrt-." Kimberty-James •••••..••• 
TX Beaumont, Straughn EIcIms. ......... . 
TX Houston, American Analog ..•........ 
ix Houston, Meters & Instrs. ............ . 
W~ Seattle, Branam Instr. Co. ...•••....•.. 
WI Milwaukee, E-M Instrs. .•..•.•.•...•.•. 

818-957-0640 
404-3s2-9oo9 
708-632-0473 
617-272-9450 
201-20r.-8825 
216-23&-2550 
503-263-0132 
215-673-5600 
713-931-0403 
206-762-6050 

816-2~16 

415-449-0220 
213-942-8843 
504-733-6355 
301-771-4800 
201-751-1190 
215-666-7286 . 
4OQ..B3&.4563 
713-941-7265 
713-644-1631 
206-762-8050 
414-272-7799 

EMS 
FAX: 714-838-2967 

E.M-s., Diy. of Sandberg Industries, 14251 
Chambers Ad., Tustin, CA 92680, Tel: 714-669-9473; 
En1ll: 125; 818. Mgr: eu-HaIveraon, VP Sis.; DIIIt. Mgt: 
Bruca FIernmIng •••••••••••••• , • • • ••• • . • • • • . • . •• Col_ 

EMS DEVELOPMENT CORP. 100 Sea La, 
Farmingdale. NY 11735, Tel: 516-293-7900, FAX: 516-
694-1093; FSC No.: 51435; EmpI.: 100 . 

mxr 
Emulation Teehnology, ine. 

FAX: 408-982-0664 
EMULA110N TECHNOLOGY; INC, 2344 Walsh Ava., 

110; SIs. Mgt: Thomas E Frank 

~Endlcott 
™ Research 

Group.lnc. 

FAX: 607-754-9255 
ENDICOTT RESEARCH GROUP, 2601 WayneSl., p.o. 

Box 299,EndicbIt, NY 13760, Tel: 607-754-9187; FSCNo.: 
63312; en¢: 120 ... 801086-1067,1151; 1)01740-1741 

I..DceI SaJ& 0ffIce8 & Reps 
AZ Phoenix, f"mn-Pat Co., Inc. •...••...••. 
CA Saratoga, Testco .........•..•........ 
CO LitIIeIon, MAC •..•..•..•.....••..•.••. 
CT BIoomfteId, 8ands Co./Sir Assocs. ...• 
FL Maitland, EIR, Inc. •••••.•••.•.•••.•.••• 
GA Atlanta, Wallace EIecIranics ..••.••... 
II.. Elk Grove VIllage, Carlson EIcIm. SIs. 

602-954-0301 
406-253-1900 
303-794-4684 
203-243-9343 
407-660-9600 
800-334-3518 

. . . . . . . . . . . . . . . .• . .. .. . . . . . . . . . .. . . . . . . 706-956-6240 
IA Cedar RapIds, Carlson EIcfm. SIs...... 31r.-376-1450 
MA Westford, SIR Assocs. ................ 617-692-2500 
MI West Bloomfield, Grameman & Mize 

... .•............................•...... 31N!4.2000 
MN Minneapolis, OEM Prods. ....•....•... 612-631-7373 
NO Kernersville, Wallace EIecIronIcs...... 91.996-2742 
OH Dayton, EIcfm. Sis. & Technlg. ...•.... 513-0133-2800. 
PA King 01 Prussia, Freedman-MalIa Assocs. 

. . . . . .. . • . . ••. •. . . . . . • . • . • . •. . .. . • . . . . . 215-337-9211 
UT Salt Lake City, MAC •.....••..•.••...• 303-794-4684 
WA Ballevue. Testco .•..•........ ;... ... .. 206-454-7422 
WI Milwaukee, cartson EIcIm. SIs......... 414-476-2790 
can Toronto, Ont. Norgay EnIprs., Ltd...... 416-259-9663 

ENEGREN ELECTRONICS, INC, l5605-C s..KeeIer 
Terr. Olathe, KS 66062, Tel: 913-782-4720, FAX: 913-782-
4752; En1ll: 7; SIs. Algi': Floyd Enegren ••••••• A'2210 

ENERCO, INC. 9615 W. MarlPnaI Way S. Seattle, WA 
96108, Tel: 206-782-1422; Empl: 5; SIs. Mgr: Lee RabIe 

.rl.cDCY-
~. ~~ ~~.~ 

FAX: 301-699-8107 
ENERGY , LTD., 4714 Upshur Street. BIadenatx.g, Me 

20710, Tel: 301-6119,1144; EmpI.: 10 ••..•.....• 1)02194 

I..DceI SaJ& CIIfIcSlI & Reps 
Me BIadensbuIg, Energy, Ltd. •••.••.•..•.• 301-699-1144 

I..DceI DistlibuIDts 
MD BIadIineburg, Energy, Ltd. .•..•.. . . . . .. 301-699-1144 

Bldg.F,SanlaClara,CA95051,Tet408-982-0660,TB.EX: ENERGY SYSTEMS, 12004 NE 95th SI., No. 840, 
961866; EmpL: 18; 818. Mgr: Joseph J.BagIlere, Jr, . Vancouver, WA 98682, Tel: 206-996-6310, FAX: 20&-896-
... ... .. . . • .. . .. . •. . . .. .• . . . . .. . . . . . . .. . . ... ... . ... Col358 8457; En1ll: 25 .•...•.•.•.•....•.•.•...•..•.... 1)01247 

EN~ DIV. OF ASTEC AMERICA, INC. 100 ~ 
Road, RochasIer, NY 14623, Tel: 716-427-8300, FAX: 716-
427-7839; En1ll: 380 

ENM COMPANY, 5617 NorthwB Highway, Chicago. IL 
60648, Tel: 312-775-8400, TaEX: 25-4068, FAX: 312-
775-5968; en¢: 1000; SIs. Mgr: Lee Bryant 

ENNOVATION OF WISCONSIN, INC. 806 Elm StoP.o. 
Box 258, Watertown, WI 5301!4, Tel: 414-261-2996, FAX: -
414-261-3432; en¢: 5; SIs. Mgr: EnIio KnIef; DIIIt. Mgr: 
EnIio KnieI 

ENPROTECH CORP. 445 West MIchigan Ava., 
Kalamazoo, Ml49007, Tel: 616-381-osss. FAX: 616-381-
9610; Empl: 125 

ENSIGN CORP. 7960 S. Madison Street. Burr Ridge, l. 
60521, Tel: 706-325-9343, FAX: 706-7a.3206; En1ll: 
150; $/a. Mgr: 0. Brent Enaign 

ENTECH CORPORATION, 17A Herman DrIve, SimIIbuIy, 
CT 06070, Tel: 203-658-2740, 203-651-9557, FAX: 203-
656-2740 

ENTECH SYSTEMS. INC. 178 Herman Dr. SimIIbuIy, CT 
06070, Tel: 203-651-9557, FAX: 203-658-2740; SIs. Mgr: 
Ao.Jorozak 

ENTERPRISE SYSTEMS CORP. PO Box 698, Dover, 
NH 03820, Tel: 603-742-7383, FAX: 603-742-9264; FSC 
No.: 79543; En1ll: 5; SIs. Mgt: Georga PerrIne 

ENTRA CORPORATION, 8851 CestIe P8111 DrIve, 
IncianapoIis, IN 46256, Tel: 317~0, FAX: 317,-849-
7041; EmpL: 75; SIs. Mgr: F. Paul McDonald 

Entran 
FAX: 201-227-6865 

ENTRAN DEVICES, 10 Washington Ava., Fairfield, NJ 
07004, Tel: 201-227-1002, 800-635-0650, TaEX: 130-
361;. SIs. Mgt: Robert L Morrell •.••.•••• 801812-1801 

I..DceI SaIe8 0ffIce8 & Reps 
AZ Phoenix, J. SmIth & Assocs. ..••.•••.• 602-267-C1961 
CA Long Beach, Saber EnIprs. . . . . . • . • . .•• 213-595-5648 
CA MIn. View, Saber EnIprs. •.•.•••.••••.• 415-966-0427 
CA san Diego, Saber EnIpnI. ...•.•.•.•.•• 61.271-1523 
CO Colorado Springs, J. SmiIh & Aasoc. •. 71r.-597-5343 
CT WIIIIngf9rd. Pond Tech. SIs. .•........ 203-284-1soo. 
FL Indian Roc:kB Bch., PAR Asaocs. .•••.• 813-59&8841 
GA AUanta,PARAsaocs. •••.•••••.•••.••• 404-391-9117 
IL WoodsIock, TMlInc. ••••.•••.•.•••.••• 815-385-2212 
ME North WindIuI"o, Pond Tech. SIs. .•.... 207-692-9629 
MA WaIIham, Pond Tech. Sis. •.•••••.••.•. 617.a9O-5535, 
MI 'St. Clair Shores, SInIaa AnaIya/8 SVcs. 

.•......••.•.. , ...•.•••••..•...•.•••••• 313-776-9734 
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Manufacturers and Sales Offices Directory EPSON 
MN Eden Prairie, lMIlnc. ................ . 
NJ Budd Lake, Measurements, Inc. ..•.... 
111M AIbuquefque, J. SmIth & Asaocs. ..... . 
NY Clarence. Troll Elctms./E.lL ........ .. 
NY PIttsford, Trott EIclms./EIL ......... .. 
NC Charlotte, PAR Assocs. .............. . 
OH Bellbrook, ~ Analysis Svcs. ..... . 
OH ClnciMali, ~ Analysis SVs. ...... . 
OH Maumee, ~ Analysis Svs. ...•.... 
OH Medina, ~ Analysis Svc. ..•...... 
PA Eldon, Measurements, Inc. ........... . 
PA Murrysville, Stress Analysis .......... . 
TX Dallas, Pace Tech. Sis. .............. . 
VA FraderlclcalJurg, Measurements, Inc. .. . 
WA Renton, Westech .................... . 
WI Oregan, TMIInc. .................... .. 
can Ontario, Intertechnology ............ .. 

612-934-8665 
201-770-1281 
505-345-6501, 
716-634-8500 
716-586-8251 
704-535-9858 
513-846-8215 
513-521-3967 
419-893-4591 
216-725-7733 
215-524-0310 
412-733-1766 
214-368-0135 
703-373-5520 
206-271-5490 
608-835-5527 
416-445-5500 

ENTRELEC OIV IGEC ALSTHOM INTERNATIONAL, 
INC, 1950 Hurd Drive, Irving, TX 75038, Tel: 214-550-
9025, FAX: 214-550-9215; EmpI.: 50; SIs. Mgr: F. D. 
Leynaert 

ENVIRONMENTAL CONTAINER SVS., INC., See 
ECS Composites 

ENVIRONMENTAL STRESS SYSTEMS, INC. 
16310 N. Morris Ad., Sonora, CA 95370, Tel: 209-926-
4900, FAX: 209-926-1117; SIs. Mgr: Gino DiBartoIornl!o; 
Dist. Mgr: Gino DiBartolomeo ................. 001200 

Lacel Sales 0ffic6s & Reps 
A2. Chandler, Bleckhart Assocs. ........•. 
CA san Jose, Microwave Mess. ......... . 
FL Fl Lauderdale, Sun Eictm. Sys. ...... . 
NY Stony Brook, LI., Game Metro ...... .. 
PA North Wales, SclenIiIIc Dvcs. ...•..... 
TX 0aIIas, Textec ...................... .. 
EXP Santa Cruz, CA, Step EIcIms. ........ . 

602-693-3488 
415-646-0377 
305-567-5577 
516-751-2072 
215-699-7707 
214-233-1928 
408-423-8722 

ENVIRONMENTAL TElESIS & CONTROLS, p.o. Sex 
180208, Austin, TX 78718, Tel: 512-635-0330, TWX: 910-
350-5536, FAX: 512-632-1775; EmpL: 12; SIs. Mgr: 
Sharon Grlnvn . 

ENVIROPLAN, 3 Becker Farm Ad, Roseland, NJ 07088, 
Tel: 201-994-2300, FAX: 201-994-5100; Empl.: 50; SIs. 
Mgr: Robert MulloWney 

EOG, INC, OMX, INC, 10947 GcIden West Drive, Hunt 
Valley, MD 21030, Tel: 301-785-3000, FAX: 301-771-5614; 
FSC No.: 17521; Empl.: 130; SIs. Mgr: Arthur C. Rutledge, 
Jr.; Dist. Mgr: Arthur C. Rutledge, Jr. 

EPC IDENTIFICATION Svs. 505 Mllllin Ave., Rohnert 
Park, CA 94928, Tel: 707-565-8811, TWX: 910-3382-311, 
FAX: 707-585-8688; FSC No.: 67041 ; ErnpL: 16; SIs. Mgr: 
William Bclster; Dis!. Mgr: WlUiam Bclster 

EPCO PRODUCTS INC., p.a Sex N. Ccttage SI., WAIJJdI~ 
NY 12589, Tel: 914-895-2033, FAX: 914-895-2279; Ernpl.: 
45; SIs. Mgr: Mark Giegel 

E.P.D_/GENERAL POWER CORP_, 1045 So. East 
Street, Anaheim, CA 92805-8508, Tel: 714-520-0881, 1-
800-343-1813, TELEX: 678870ATTN:EPD, FAX: 714-491-
8844; ErnpL: 150; SIs. Mgr: Den Rcyer,sls. Dir~ Dist. Mgr: 
Cennie Kouri ................................... D·10&8 

Local Distributors 
CA santa Ana, Micro D ................. .. 
IL Des Moines, United StatIoners •..•.... 
MN Edina, Radix ......................... . 
NY Buffalo, Ingram Software ............ .. 
NY Melville, Arrow Elclms. .............. .. 
NY Plainview, Globel Cemputers ........ . 
TX Delles. Hall-Mark Elclms. ........... .. 
TX Ft Worth, AiRed EIcIrns. .............. . 

800-642-7631 
800-323-1763 
800-326-3004 
800-826-7250 
516-391-1847 
516-752-2299 
214-343-5000 
817-336-5401 

EPD ELECTRONICS, INC. 16921 S. Western AVe.-Bldg. 

EPIC,INC, 150 Nassau SI., New York, NY 10038, Tel: 212- IN indanapolls, c.c. E.-o Sis. .......... 317-1121-5000, 
FAX:317-1121-5005 

Shew..- MISSIon, MIcroInlnic&, Inc. ..•• 913-282-1444, 
FAX:913-282-1445 

MD ElIIcoII City, Technig. Sis. Assocs. •••••• 301-461-7802, 

349-2470, FAX: 212-406-2508; EmpI.: 8; SIs. Mgr: Marge 
Coutaau KS 

EPIC RESINS, General Fiberglass Supply, Inc., 1415 
Ells SI., Waukesha, WI 53186, Tel: 414-521-2255, FAX: 
414-521-1320; EmpI.: 20; SIs. Mgr: Daniel Veenhuis 

FAX:301-461-7888 
MA Needham Hefgh1s, Rosen Assocs. Inc. 

.................... 617-449-47Oo,FAX:617-449-5245 
Needham Heights, Rosen Assccs., Inc. 
.................... 714-957-3367,FAX:714-546-2854 

EPM CORPORATION, 8866 Kelec Dr, Baltimore, MD MA 
21221, Tel: 301~7BOO. TELEX: 87589, FAX: 301-886- MN 
4662; ErnpL: 75 Eden PraIrie, EIecIromark .............. 612-944-5650, 

EPOXY TECHNOLOGV, INC, 14 Fortune Dr, Billerica, 
MA 01821, Tel: 506-667-3805, 800-227-2201, TELEX: 94-
7140, FAX: 50&-883-9782; FSC No.: 33246; EmpL: 24 

EPSCO INCORPORATED, 1115 Hilltop Dr, UnH A2, 
Itasca, IL 60143-1120, Tel: 706-250-0410, FAX: 706-250-
0521; FSC No.: 53003; EmpI.: 8; SIs. Mgr: Wandie 
Amerena ...•......•...............•.....•...... 001743 

Local Distributors 
A2. Phoenix, Fisher Sci .................. .. 
AR Uttle Reck, Carfton.BsIes Co. ........ . 
CA san Franciscc, Delray Distr. . ........ . 
CO Denver, Sargent-Welch .............. . 
FL Mlrimar, Aerc Quality Sis. ............ . 
IL Carpentersville, Frank Fryer Co. ...... . 
IL Elmhurst, McMaster-Qlrr Supp. ...... . 
IN East Chicago, Aero EIctms. Corp. .... . 
KY Louisville, Peerless EIctm. Equip. .... . 
LA Lafayette, RaIph's Inc. .............. .. 
MD Rockville, Cepi1aI Redio Whlsrs. ..... . 
MA Wobum, Rainin Instr. .. ............. .. 
MI Farmington Hills, Mc1ion Centrol Cerp. 

MN 
NJ 
111M 
NY 
OH 
PA 
RI 
SC 
TX 
TX 
WA 
WI 

Eden Prairie, Allied EIcIms. .......... . 
Bridgeport, VWR Scientific .......... .. 
Albuquerque, Walker EIec. Supp. ..... . 
Syracuse, Stewart Smith ............ .. 
Warren, Rem Elclms. Supp. .......... . 
Pittsburgh, Allied EIctms. ............ . 
Prcvidenca, A & J Distrs., Inc. ....... .. 
ChsrIeston, Wholesale Inds. EIec. .... . 
Fl Worth, Allied EIctms. .............. . 
Houston, Angie EIctms. ............. .. 
Kent, Fisher Scientific ................ . 
Milwaukee, Industrial EIcIms. Supp. '" 

602-995-1556 
501-562-9100 
415-861-11318 
303-399-8220 
305-432-2288 
706-426-6731 
312-634-9600 
219-397-8681 
502-637-7674 
316-233-0105 
301-881-2270 
617-935-3050 

313-476-1640 
612-829-7554 
609-467-2600 
505-883-2992 
315-437-7636 
216-373-1300 
412-387-4124 
401-421-<1991 
803-722-2834 
817-336-5401 
713-859-8888 
206-872-0330 
414-276-1212 

EPSILON-LAMBDA ELCTRNS. CORP, 427 SlevensSl., 
Geneva, IL 60134, Tel: 708-232-9611, TELEX: 706-232-
9613; ErnpL: 20; Sis. Mgr: R Knox 

FAX:612-944-5855 
NJ Parlin, JMR Sis; Inc. .......•........... 201-525-8000, 

FAX:201-525-8805 
NY PiIIsIon:I, EIccm Sis., Inc. ............... 716-385-1400, 

FAX:716-246-8531 
NY ~ ElccmSIs., Inc. ....•...•.. 31~, 

FAX:315-685-8273 
NY Waling River, NIkIronIcs ............... 516-929-4871, 

FAX:516-929-1663 
NC Raleigh, WLA Assocs. ................. 919-231-9839, 

FAX:919-231-11949 
OH Sheffield, J.D. Bsbb .................... 216-934-4454, 

FAX:216-934-4454 
OR Tigard, Malrex SIs. ..................... 503-245-8080, 

FAX:503-246-1846 
PA Trevose, Omega Sis. .................. 215-244-4000, 

FAX:215-244-4104 
TX Austin, Compcnent Technlg. Sis. ....... 512-250-2450, 

FAX:512-286-7328 
TX Dallas, Compcnent Technlg. Sis. ......• 214-783-8831, 

FAX:214-783-4801 
TX Houston, Component Technlg. Sis. .... 713-961-1282, 

FAX:713-462-9906 
UT Salt Lake City, Western RegIon Mktg. 

• . . . . . . . . . . . . • . . . . .. 801-286-9788,FAX:80H!6B-9796 
WA Bellevue, Matrex Sis. .................. 206-643-0363, 

FAX:206-746-3672 
WI Milwaukee, LTD Technlgs. ............. 414-774-1000, 

FAX:414-774-0593 

Lacel DhJtJibutors 
AL Beliineis., Inc. ....•. 205-837-1074,FAX:205-830-5598 
A2. Tempe, Beliineis., Inc. .................. 802-986-7800, 

. FAX:602-967-11584 
CA Agoura Hilla, Belllnds., Inc. .........•.. 816-706-2608, 

FAX:816-991-7895 
CA Cypress, BelIInds., Inc. ................ 714-895-7801, 

EPSON AMERICA, INC.lOEM OIV, 20770 Madrona CA 
Ave., Torrance, CA 90503, Tel: 213-534-4500, FAX: 213-

FAX:714-891-4570 
CA Irvine, IEC Irvine ... 714-637-998O,FAX:714-637-B308 
CA Los Angeles, Belllnds., Inc. .•....•..... 213-826-6778, 

FAX:213-447-3285 
CA Orange, Orange Electro Mechanical ... 714-937-0714, 

FAX:714-937-0916 
Rocklin, Beliineis., Inc. .....•..•.•...... 916-852-0414, . 

534-4449; EmpL: 900; SIs. Mgr: John R Confrey 

EPSON 
FAX: 213-782-5320 

EPSON AMERICA INC., Component Sales Dept., 
20770 Medrona Ave., Torrance, CA 90503, Tel: 213-787-
6300; SIs. Mgr: Hideo Akiyama; Dist. Mgr: Craig Dyer 
........................................... A·1358-1363 

Lacel Sales 0ffic6s & Reps 
AL Madiscn, Ccncord Cornp Reps ........ 205-772-8883, 

FAX:205-772-8262 
A2. SccItsdaIe, Fred Beard Assccs. ........ 602-994-9388, 

FAX:602-994-9477 
A2. Tucson, Fred Beard Assccs. ........... 802-299-1508, 

FAX:802-797-1663 
CA Cupertino, Costar, Inc. ................. 406-446-9339, 

. FAX:408-446-4885 
CA Encinitas. Sager EIcIms. Inc. ........... 619-944-4108, 

FAX:916-652-0403 
CA Sacramento, Integrated EIctms. (lee) 

.. .. .. .... .. . .... ... 916-363-6030,FAX:916-362-6926 
CA san Diego, Beilineis., Inc. .............. 619-286-1277, 

FAX:619-266-3733 
CA San Jose, IEC san Jose ............... 406-435-1000, 

FAX:408-435-8709 
CA Santa Fe SprIngs, C8bIe & Comps./CCD 

.................... 213-921-3611,FAX:213-921-11395 
CA Santa Fe Springs, Corporate Warehouse 

.................... 213-921-3611,FAX:213-921-11385 
CA SentaFe Springs, Just-In-Time ........ 213-921-3611, 

FAX:213-404-0732 
CA Sunnyvale, Belllnds., Inc. ......•.•...•. 406-734-8570, 

FAX:4OB-734-8875 
CO Denver, Integrated EIcIms. (IEC) ••...•. 303-292-5537, 

FAX:303-292-0114 
CO Wheatridge, BaH lneis., Inc. ............. 303-424-1985, 

FAX:303-424-0932 
CT Cronin EIcIms., Inc. ................... 203-285-3134 
CT WalHngford, Belllnds., Inc. ............. 203-269-8801, 

FAX:203-289-8527 
CT Wallingford, Gl'II8rlHIhsw Co. Inc. ...•• 203-285-3333, 

FAX:203-285-3583 . 
FL Altamonte Springs, Ben Inds., Inc. ...•.. 407-339-0078, 

FAX:407-339-0139 
FL Fl Lauderdale, Belllnds., Inc. ......... 305-421-1997 
FL Melbourne, Greene-Shaw Co. Inc. ..... 407-951-3636, 

300, Gardena, CA 90247, Tel: 213-515-4996, TELEX: 691- CA 
FAX:819-632-8810 

Woodland Hills, Beger Elclms.lnc. ...... 816-712-0011, 
FAX:816-712-o180 

CO Broomfield, Westem Region Mktg. •.•.. 303-469-8088, 
FAX:303-469-8565 

CO CcIoredc Springs, Western Region Mktg. 
.................... 719-546-8282,FAX:719-546-0462 

FL Casselberry, Dyne-A-Mark •..•......... 407-831-2822, 
FAX:407-834-4524 

FAX:407-951-3637 
FL Tampa, Ben Inds., Inc.................. 813-541-4434 738, FAX: 213-515-5011; EmpL: 6 .............. 001742 

Local Sales Offices & Reps 
IA BurUngton, JS Ridge Entprs., Inc. ..... . 
NJ Bricktown, Bryan Eictm. SIs. Co. ..... . 
OR Portland, Dale G. Weber Ce. .. ...... .. 
TN White House, Apple SIs. & Mktg. .•..•• 

319-754-8745 
201-840-8467 
503-234-0686 
615-672-4498 

EPE TECHNOLOGIES, INC., Subsidiary of Mertin 
Garin, 1660 Scenic Avenue, Costa Mesa, cA 92628, Tel: 
714-557-1636, FAX: 714-957-1103; EmpL: 350; Sis. Mgr: 
Joe T. Amos, Jr.; Dist. Mgr: Todd Hunter 

EPH ENGINEERING ASSOCIATES, INC.,31 E. 400 S, 
Orem, UT 84058, Tel: 801-226-1363, FAX: 601-226-1437 

FL Clearwater, Dyne-A-Mark .............. 813-441-4702, 
FAX:813-447-4120 

FL Fl Lauderdale, Dyne-A-Mark ......•.... 305-771-6501, 
, FAX:305-772-o114 

GA Norcross, Cencord Cemp. Reps ....... 404-416-9597, 
FAX:404-441-o79O 

L Itaeca, LTD Technlgs. .................. 708-773-2900, 
FAX:706-773-0358 

GA Norcross, BaH Inds., Inc. ............... 404-662-0923, 
FAX:404-449-6901 

IL Bensenville, Voyager EIcIms. .......... 706-880-1300, 
FAX:706-BBo-1573 

II.. Elk Greve Village, Belllnds., Inc. ....... 708-84().1910, 
FAX:708-64G-0474 

H.. Hollman Estatae, IEC IL (Hollman Estates) 
.. .. .. . .. . .. .. .. .... 706-843-204o,FAX:706-843-2320 

IL lkbana, BaH Inds., Inc. ................. 217-326-1077, 
FAX:217-328-1148 

IN Ft Wayne, BaH Inds., Inc. .•..........•.• 219-423-3422, 
FAX:219-424-2433 

IN Indianapolis, BslIInds., Inc. .•..•........ 317-1175-8200, 
FAX:31 NI75-8219 
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EPSON 
IN . Indianapolis, Custom SVc;Elect. , ...... 317-879-9119, 

, FAX:317-879-9138 
IN Indianapolis, Just-In-Time ....•.•.... , •. 317-299-5487, 
., , FAX:317-293-8256 

IN IndI8napolls, Mar EIctrns. ..••• , ..•..•.• 317-633-8699, 
. FAX:317-833-8687 

IA Beliinels., Inc. ...... 319-395-0730,FAX:319-975-8219 
KS Olathe, ECS Inc. ... 91S:162-7787,FAX:913-782-8991 
MD Jessup, Bell Inds., Inc. ...•.. : .......... 301-953-2566, 

FAX:30NI53-0039 
MA Andover, Bell IneIs., Inc. .........•.....• 50&-474-8880, 

FAX:50&-474-8902 
MA Needham. Cronin Elctrns., Inc. ...•.. , •. 617-449-5000. 

. FAX:617-444-8395 
MI Wixon, Bell IneIs., Inc. .................. 313-347-6633, 

FAX:313-347-3356 
MN Bell Inds., Inc. ...... 612-941-1493,FAX:612-936-7410 
MN Fridley, Voyager EIctrns. Corp, ......... 612-571-7766, 

FAX:612-571-9519 
MO Bell Inds., Inc. ...... 314-647-2355,FAX:317-875-8219 
NH Golfslown, Key Comps. ................ 603-626-1717, 

FAX:603-626-172O 
NJ Ees1 Brunswick, BelllneIs., Inc. .•..•..•. 201-613-0200, 

FAX:201-813-9669 
NJ Hopelawn, Dove Elctms. .........•....• 201-324-7830, 

FAX:201-442-6789 
NM Albuquerque, Bell IneIs., Inc. ... , ..•.•..• 505-292-2700, 

FAX:505-275-2819 
NY Bohemie, Key Camps. ................. 516-567-7500, 

FAX:516-576-2920 
NY Stony Brook, Dove Ek:tms. .•.......... 516-689-7733, 

FAX:516-689-7362 
NC Bell Inds .. lnc. ...... 919-821-4041,FAX:919-821-4953 
NC Raleigh, Greene-Shaw Co. Inc, ......... 919-954-7138, 

FAX:919-954-7139 
OH Dayton, Bell IneIs., Inc, (Industrial) ..... , 513-435-6660, 

FAX:513-435-6765 
OH Dayton, Bell 1nds.,Inc. (Military) •.....•. 513-434-8231, 

FAX:513-434-8103 
OR Beaverton, IEC Beaverton (OR) ........ 503-641-1690, 

FAX:503-646-3737 
OR Lake Oswego, Belllnds., Inc. .......•... 503-835-6500, 

FAX:503-635-4095 
PA Trevose, Belllnds., Inc. ................ 215-953-2899, 

FAX:215-364-4928 
SO Bell 'nds.,'nc. ...... 800-322-7908,FAX:407-339-0139 
TN Belllnds.,Inc. ...... 615-387-4400,FAX:407-339-0139 
TX Austin, Norvell Austin .................. 512-837-5555, 

FAX:512-837-.3729 
TX Austin, Omni Pro Elctrns. ...•...•...... 512-794-9200, 

FAX:512-336-9576 
TX . Dallsa, .Norvell Ek:tms., Inc. . ........... 214-233-0020, 

FAX:214-490-7245 
TX Dallsa, Omni Pro Elctrns. ...•.........• 214-233-050Q, 

FAX:217-385-7508 
TX Houston, NOrvell Houston ............. 713-462-1666, 

FAX:713-462-3210 
TX Richardson, Bell Inds., Inc. ..•......•..• 214-690-0466, 

FAX:214-69Q-0822 
UT Midvale, Bell Inds.,Inc. ................. 801-255-9611, 

FAX:801-255-2477 
UT west Valley City, IEC Utah (Salt Lake) . 

.................... 801-977-9750,FAX:801-975-1207 
WA Belllnds., Inc. ...... 206-867-5410,FAX:206-867-5159 
WA Bellevue ~A), IEC Bellevue (MA) ..... 206-455-2727, 

FAX:206-453-2963 
wI' Waukesha: Bell IndS-,Inc. ...•.......•. ,414-547-8879, 

FAX:414-547-6547 

EQUIPMENT REMARKETING COMPANY, Boston 
Financial & Equity Corporation, 20 Overland Street. 
Boston, MA 02215, Tel: 617-287-9600, FAX: 617-267-
2370 

EQUIPTO, 225 S. Highland Ave., Aurore, IL 80506, Tel: 706-
859-1000, 800-323-0601, TWX: 910-232-()645, FAX: 706-
859-3255; Empl.: 300; SIs. Mgr: Tom NilleS; DIst. Mgr: 
Jerry Reidy 

EQUIPTO ELECTRONICS CORP., 351 Woodlawn 
Ave., Aurora, IL 80506, Tel: 706-897-4691, FAX: 706-897-
5314; FSC No.: 14OO2;Multiple; Empl: 100; SIs. Mgt: Kent 
Jamig .....•.....••....•....•.•.••••.•..•. C.1044-1049 

ERA POLY-PLANAR DIV., See Poly-Planar, Inc. 

ERASER CO, Box 4961, Syracuse, NY 13221, Tel: 315-
454-3237, TELEX: 93-7442, FAX: 315-454-3080; Empl.: 
45; Sis. Mgr: Wnda S. Cshill 

ERC, See Electronic Research Co. 

ERCONA. 979 North OCean Ave., Patchogue, NY 11772, Tel: 
516-7511-0700, FAX: 516-758-0422; Empl: 10; SIs. Mgt: 
G. Moore; Di8t. Mgr: L Mills 

Manufacturers and Sales Offices Directory 
ERCON INCORPORATED. 28 Emerson Road, Waltham, 

MA 02154, Tel: 617-899-1497, FAX: 617-899-2650; SIs. 
Mgr: Dennis Ehrreich 

ERGOTRON, INC~ 3450 Yankee Or, Eagan; MN 55122, 
Tel: 61.2-452-8135, TELEX: 4310015, FAX: 612-452-8346; 
ErnpI.: 32; SIs. Mgr: HarTy C. Sw-e 

ERICSSON 

FAX: 214-680-1059 
ERICSSON COMPONENTS, INC., 403 International 

Parkway, Richardson, TX 75081, Tel: 214-480-8300, 
TELEX: 735389 ERICS RCHN •. •• ..•. . .•. 0<1744-1748 

Local Sales Office8 & Reps 
AL Huntsville, The Novus Grp.,Inc. ....... 205-534-0044 
JlIZ. Phoenix, CPS Assocs., Inc. ........... , 602-246-1097 
CA Cupertino, PEl Assocs. Inc. .•..•.....• 406-253-1980 
CAGarden Grove, Eisco Elctrns. ......... 714-691-4621 
CA Grass Valley, Unilronics, Inc. . . . . . • . . .. 916-266-1737 
CASan Oiego, Eisco Elctms. ............. 619-292-1771 
CO Denver, NOW Ovcs. .................. 303-756-4884 
CT Greenwich, Ericsson Comps. Inc. ..... 203-625-7300 
CT Woodbury, Power Factor & Assocs. ... 203-264-9812 
FL Boynton Beh., Burke Assoc., Inc. ...••. 407-364-8203 
FL Largo, Burke Assoc. Inc. .............. 813-536-4335 
FL Oldsmar, Burke Assoc.lnc. ........... 813-786-8105 
FL Winter Springs, Burke Assoc. Inc. •..•. 407-699-1888 
GA Norcross, The Novus Grp., Inc. . . . . . . .. 404-283-0320 
IL Elk Grove Village, Carlson Ek:trns. SIs. 

....... , ............................. ,. 706-956-6240 
IA Cedar Rapids, Carlson Elec. Sis. Assoc. 

.. , ........... , ........................ 319-376-1450 
MA Whitinsville, Power Factor & Assoc. ... 506-234-6415 
MN Richfield, Clay Rep. Co. ............... 612-861-2191 
NJ Marlton, NaUdain Assocs.. Inc. ....•... 809-983-5300 
NJ Parlin, JMR Sis., Inc. .................. 201-525-8000 
NY Fayetteville,H.C.Johnson ............ 315-837-1143 
NY Rochester, H.C. Johnson •..........•. 716-586-0777 
NY Wading River, Niklronics . .. .•. . .. ... •. 516-929-4671 
NC Cary. The Novus Grp., Inc. ............ 919-460-7771 
OH ClevelBnd, RK Comp. SIs., Inc. ., ....•. 216-642-9312 
PA Glenshaw, H. C. Johnson ............. 412-467-1246 
TX Dallas, Dynamark ..................... 214-437-3333 
VA Herndon, Stinson Assocs. . .. . ..... . .•. 703-620-1331 
WA Chsttaroy, EMG-E1ec. Mktg. Grp. •...•. 509-236-6476 
WA Redmond, EMG-Elec. Mktg. Grp. ...... 206-882-D962 
WA Vancouver, EMG EIec. Mktg. Grp. ..... 206-254-4572 
WI Milwaukee, Carlson EIctms., SIs. .•.... 414-476-2790 
Can Markham, Ont, Deskin SIs. ............ 416-475-1412 

ERICSON MANUFACTURING CO, 4215 Hamann 
Pkwy. Willoughby, OH 44094, Tel: 216-951-8000, TELEX: 
96-5390, FAX: 216-951-1867; Empl: 110; Sis. Mgr: Keith 
EWl\lman 

ERIE TECHN. PRODS., See Murata Erie No. Amer. 
lne. - . 

ERNI COMPONENTS, 520 Southlake Blvd., Richmond, VA 
23236, Tel: 804-794-6367, FAX: 804-379-2109; EmpI.: 
700; Sis. Mgt: Thomas Noack 

ESCAP PRODUCTS. 36 Central Ave., Hauppauge, NY 
11788, Tel: 516-234-3900, FAX: 516-234-3988; Sis. Mgr: 
Dave Hall 

E.:~ ELECTRONICS 
........ CORPORATION 

FAX: 201-947-0406 
ESC ELECTRONICS CORP., 534 Bergen Blvd., 

Palisades PI<., NJ 07650, Tel: 201-947-()400; Empl: 120 
......... " .......... , ........ A·1558-1571, 1671, 2211 

LDCa/SaJes OffiCes & Reps 
AL Huntsville, Murcota Corp. ............. 2IJ5,539-6476 
JlIZ. Mess. Sedco SIs. ..................... 602-461-9069 
CA Newbury PI<., Westaironics . • . . • . . . . . . . 805-499-9844 
CA santa Clara, Rodgers Assocs. ........ 406-984-8110 
CO Denver, Donohue Sis. Co. ............ 303-455-1719 
FL Palm Harbor, Sigma Tech. Assocs. ... 813-789-5522 
IL Elk Grove, Carlson EIctrn. Sis. Co. .... 312-956-8240 
NJ Kenvi~ Comps.lor EIctrns., Inc. ...••... 201-927-8682 

IA Cedar Rapids, Carlson EICtrn Sis. Co. 
319-378-1450 

KS 
MA 
M! 
MI 
MN 
MO 
NO 
OH 
OH 
OR 
PA 

Lenexe, Midwest Tech. Sis. ........... 913-889-5100 
Taunton, SUtton AssociaIes........... 506-386-2102 
Livonia, EJectro-Mktg. Grp., Inc. ..• ,.... 313-421-7590 
Muskegon, EIecIro-Mktg. Grp.lnc. ..... 616-798-1912 
Minrlespolis, R-J, Inc. ................. 612-888-3881 
Esr1h City, Midwest Tech. SIs.......... 314-296-8787 
WInston-Salem, Murcota Corp. '.' . . . . . . 919-722-9445 
Dayton, EIecIro-Mktg. Grp. Inc. .•.••.•• 513-690-8322 
No. Royalton, EIecIro-Mktg. Grp. Inc. •. 216-582-0075 
Beaverton, Ravencraft ............... , 503-846-9281 
Ft Washington, Simon Mldg. Conelts. 
. . .. . . .. .. • . . .. .. .. • • . .. . • .. . .. .. . .. ... 215-626-3394 

TX Plano, Zeus Engrg. ................... 214-423-2027 
VA Reston, Tytronics Tech. Sis. .......... 703-820-4600 
WI Milwaukee, Carlson EIctrn Sis. Co. . . . • 414-476-2790 
EXP NJ, Palisades Pk., ESC EIctrns. Corp. 

.... . ..... .. ..... .... ............... ..... 201-947-0400 
Can Toronto, Ont, CEA Assocs. ........... 416-231-9717 

alE, 142 Sierra St. EI Segundo, CA 90245, Tel: 213-322-
2138; FSC No.: 58525; Empl.: 25; SIs. Mgt: R Mayers; 
DIst. Mgr: R Meyers ........................... 0<1135 

Local Distrlbutors 
AL Birmingham, Midwest 0 ............. .. 
JlIZ. Phoenix, Midwest .................... . 
CA Burbank, Midwest .................. .. 
CA Hollywood, Shoreline ................ . 
DC Washlngton,Bradiay Broadcast ...•... 
DC Washington, Midwest ................ . 
FL Miami. Midwest ...................... . 
FL Ocala, Broadcast Gen. Store ........ .. 
GA AIIenta, Midwest ..................... . 
HI Honolulu, M'1dwest ................... . 
IL Chicago, Midwest ................... .. 
IN Richmond, Allied ................... .. 
IA Davenport, Video Midwest .......... .. 
KY Edgewood, Midwest ................ .. 
LA New Orleans, MZB/Gray ............ . 
MD Baltimore, Midwest .................. . 
MI DetroIt, Midwest .................... .. 
MN Minneapolis, VIdeo Midwest .•••••••.. 
MO Sl Louis, Midwest ................... . 
NJ Cherry HiI~ Landy .................... . 
NM Los Lunss, Dyma .................... . 
NY NYc, Midwest ....................... . 
NY So. Glens Falls, N.E Broadcast Labs 

205-942-8585 
802-220-9440 
818-954-0150 
213-461-9800 
301-948-0650 
301-5n-4903 
305-592-5355 
904-822-9058 
404-449-0900 
806-521-4644 
312-981-1107 
317-962-8596 
319-322-1525 
806-331-8990 
504-733-7285 
301-484-0131 
313-350-3038 
812-831-2248 
314-589-2240 
809-424-4680 
505-885-8700 
212-473-8262 

516-793-2181 
NO Charlolle, Midwest .. .. • .. • .. .. .. .. .. .. 704-399-8336 
PA Philadelphia, Pierce Phelps ............ 215-879-7238 
PA Pittsburgh. Midwest ...... ... .......... 412-384-6780 
TN Nashville, Midwest . • .. • .. .. .. .. .. . .. .. 615-255-2801 
Ti< Dallas, Midwest .. . .. ... .. .. . .. .. • .. ... 214-929-8400 
TX Houston. MZB/Gray .................. 713-782-8611 
VA Richmond, Midwest .. . . • . • . . • • . • . • . • • . 804-428-8434 
WA Tacoma, Broadcast Supp. West .... ... 800-426-8434 
WI Milwaukee, Rosoor ................... 414-527-4200 
Can Toronto, Allied Broadcast ............. 416-731-3697 

ESICO/TRITON, Triton Industries Inc.. Box 247, Deep 
River, CT 06417, Tel: 203-529-5361, TELEX: 955439, FAX: 
203-528-9524; FSC No.: 54195; SIs. Mgr" Robert W. Meed 

E-SQUARED TECHNOLOGY CORP. 4475 Dupont Ct 
69, Ventura, CA 93003, Tel: 1105-844-9544, FAX: 805-644-
9564; Empl,: 19; SIs. Mgt: Larry D. Emery 

ESS, INC, 18310 No. Morris Ad., Sonora, CA 95370, Tel: 
209-926-4900, FAX: 209-926-1117 

ESTERUNE ANGUS INSTRUMENT CORP. Box 
24000,IndianapoIis,IN 46224, Tel: 317-244-7611, TELEX: 
027-419; FAX: 317-247-4749; FSO No.: 72284; EmpI.: 
2006; SIs. Mgr: Thurman Teets, IIffi.. Sis. Mgr. 

E-SYSTEMS, Greenville Div. P.O. Box 8056, Greenville, 
TX 75403-8056, Tel: 903-455-3450, FAX: 903-457-4413; 
SIs. Mgt: C. L Byrom 

E-SYSTEMS, Melpar Div, 7700 Arlington Blvd, Faile 
Church, VA 22046, Tel: 703-560-5000, TELEX: 89-9494, 
TWX: 710-831-9802, FAX: 703-280-4627; Empl: 2400 

E-SYSTEMS. See Memcor-Truohrn, Inc. 

FAX: 708-647-7494 
E-T-A CIRe.urr BREAKERS. 7400 N. Croname Ad., 

Chicago, IL 6064( Tel: 708-847-8303; FSC No.: 06402; 
EmpI.: 30; SIs. Mgt: John J. Paislr ....... 8<1361-1384 

676 North American offices only. For worldwide reps & distributors, see Vol. w. EEM 1991 



Manufacturers and Sales Offices Directory 
Local Sales OffIces & Reps 

AL Huntsville, Macro Mkig. ...••.•.•..•••• 205-883-9630 
/>iZ. Tucson, Clemlck & Assoc. ........•... 602-749-4003 
CA Los Angeles, Slerra-Pacific Eng. ...... 714-731-3411 
CA San FI"8f!Cisco. Ross MkIg. . •• . . .. • . . . • 408-988-8111 
CO Denver, Candat Inc. .................. 303-935-7128 
CT Ee.sI HaY8l\ Eagle Assocs. •..•..•.... 203-467-6542 
FL Winter Springs, Sunland Assocs. .... . . 407-365-9533 
GA Atlanta, Macro Mkig. .................. 404-662-5580 
IN Ft Wayne, Needler SIs. Co. ........... 219-447-2123 
IN Indianapolis, Needler Sis. Co. ......... 317-255-6056 
KS Kansas CIty, MidIec Assoc. ........... 913-541-0505 
MA Boston. Eagle Assocs. ................ 617-444-3446 
MI Grand HaY8l\ Hilitronics, Inc. ......... 616-847-1010 
MI Royal Oek, Hllftronics, Inc. ............ 313-435-0920 
MN Minneapolis, PWC,Inc. ................ 612-934-1409 
Me St louis, Midtec Assoc. . . . . . . . . . . . . . . . 314-275-6666 
NY Islandia, Schmitt Inds. .• . • . . . • . • . . . . . • • 51 &-582-5888 
NY Rochester, Lamb Comps. ............. 71 &-272-7720 
NO Raleigh, Godwin Assocs. ............. 919-878-8000 
OH Cleveland, Del Stellen & Assoc........ 21&-461-11333 
OH Columbus, Del Steffen & Assoc ....... 419-864-2313 
OH Deylon, Del Steffen & Assoc .......... 513-293-3145 
OR Portland, Eilech . . . . . . . • . . . • . . .. . . . . . .. 503-664-3456 
PA PhIladelphia, Jacobsen Assoc. ..•..... 215-674-2937 
PA PIttsburgh, Del Steffen & Assoc. ...... 412-27&-7366 
TX Dallas, Delta Comps. ••.....••..•.•..• 214-287-6333 
lIT Sail Lake CIIy, Frank Merchant ...•... 601-277-3775 
VA Sterling, Beacon North Inc. .......•.. 703-478-2460 
WA Seattle, Efteeh •......•...•..•......... 20&-643-4330 
WI Milwaukee, Star Engineering . . . . . . • . .. 414-645-3660 

ET&T CORPORATION, 300A Redhill Ave., 5-A03, Costa 
Mesa, CA 92626, Tel: 714-557-2703, TELEX: 678352; 
EmpL: 4000; Sis. Mg,: B.A Mylar Rae 

ETA POWER, See JETA Power Systems 

R 
SYSTEMS 

FAX: 619-757-2305 
ETI SYSTEMS, Polaris IndL Entprs., 215 Via Del 

Nolle, Oceanside, CA 92054, Tel: 6111-757-7770; FSC No.: 
952 762672; SIs. Mg,: Bill TICe; Dis/. Mgt: Uane Glover 
.................. A-2040-2041: a-1256-1280: 001138 

Local DIstributors 
/>iZ. Phoenix, Allied Elclms. •.••••..•..•..• 602-437-9080 
CA Fremont, Allied Elctms. ..•.•..•...•..• 415-771Hl590 
CA S. San Francisco, Allied Elctrns. . . . . . .. 415-952-9599 
CA San Diego ..•................•...•..•. 619-279-2550 
CA San Diego. Allied EIctms. ..•.....•.... 619-279-2550 
CA Torrance, Allied EIctms................ 213-373-6828 
CO Englewood, Allied EIctrns. .•..•.•..... 303-790-1664 
CT Cheshire, Alfied Elctms. .. . . • . . . . . . . . .. 203-272-7730 
FL Pompano Beach, Allied EIctms. .....•. 305-978-3008 
GA Atlanta, MoIIon EIctms.,Inc. • . . . . . . . . . .. 404-455-8262 
GA Norcross, AiDed EIctms. . . . • . . . . . . . • . .. 404-44&-8595 
IL Lisle, Cornponants, Inc. .....•.•.•..... 312-852-7707 
IL Wood Dale, AIHed EIctms. ..•......... 706-660-0007 
MD Columbia, Anied Eiclms. ........•.•... 301-381-1580 
MA Billerica, Allied EIctms. •............... 50&-667-7921 
NY Mlneole, Allied Elctms. •••..••...•.•... 51&-249-2360 
NO Raleigh. Allied Elctms. •..•.•......•... 919-87&-5645 
OK Tulsa, Allied Elctms. .••.•.••......•..• 919-664-0844 
PA NeWlon Square, QDI ..•.•..•........•. 215-359-1000 
PA Pittsburgh, Allied Elctms. .•.•.....•..• 412-367-4124 
TX Fl Worth, Allied Elctrns. ••.•..•...••. " 817-33&-5401 
TX Humble, Allied Elctms. ................ 713-446-8005 
VA Virginia Bch., Allied EIctrns. .••....••.. 604-363-8662 
WA Seattle, Ailed Eiclms. .......... " " .. .. 206547-2827 
WI New Berlin, Allied EIctms. •• . • . • .. . . . • • 414-79&-1260 
WI Oshkosh, EiecIronic Inds. ••.••...•••.• 414-235-4233 

ElM ELECTROMATIC INC, 35451 Durnbarton ct, 
Newark, CA 94560, Tel: 415-797-1100, FAX: 415-797-
4358; Empl: 65; SIs. Mgt: Kemeth F. Lillis 

ETRI 
FAX: 704-283-7170 

ErRI, INC. 1503 Rocky River ReI., North, Monroe, NO 
26110. Tel: 704-289-5423; SIs. Mgr: Peter Pignettl 
................................. a-1261: C>1615-1620 

Local Sales Offices & Reps 
CA irvine, Groll Assocs. .................. 714-637-9871 
CA San Diego. Bestronics •......•........ 619-893-1111 
CO Boulder, Comp. Prods. SIs. ..•.. . . . . . .. 303-530-2800 
II. Des Plaines, Uncoln, Hodges & Assocs. 

............•.......................... 312-297-3810 
KS Overland PI<, Spectrum Sis. .........• 913-649-6811 
MI Fannington Hills, Trilech SIs., Inc. ..... 313-553-3370 
MI Kalamazoo, Trilech Sis., Inc. .......... 61&-382-5570 
MN Minneapofis, Mitt Westlund Assocs. ... 612-86&-5002 
Me Hazelwood, Spectrum SIs. •........••. 314-731-5151 
NH Salem, SIs. Ervg. Co. .•..•.....•..... 603-893-5521 
NY Poll Washington, AshIec, Inc. ...•..... 51 &-767-0336 
OH Cincinnati, Makln & Assocs.. Inc. •.••.. 513-871-2424 
OH Columbus, Makin & Assocs.. Inc. ..•••. 614-949-5454 
OH SOlon, Makln & Assocs..lnc .......•... 21&-249-7370 
WI Janesville, Anlak/Lincoin Hodges & Assocs. 

......................................• 609-754-4214 
Can Mississauga, Onl, R-Theta .•....•.... 41 &-690-0221 

Local Disllibulont 
/>iZ. T8J1l)8, Acacla/Deanco ...•.......... 602-694-2674 
/>iZ. Tempe, Harper, 8.1.0 •................. 602-967-1484 
CA Alhambra, Harper, S.I.D. ............... 213-979-5090 
CA Fountain Valley, Componen1s Ctr .... " 714-979-0433 
CA Irvine, Acacia/Deanco . '" •.•......... 714-661Hl634 
CA San Diego. AcacialDeanco . .. .. ...... 619-565-4365 
CA San Diego. Harper, S.ID ............... 619-579-2500 
CA San Jose, Harper. s.1O. ............... 406-943-9490 
CA Santa Clara, Camp. Ctr, Inc. ..•......• 409-968-3751 
CA Sunnyvale, AcacialDeanco ........... 409-745-7200 
CO Lakewood, AcacialDeanco .....•...•. 303-232-2882 
CT Milford, Jaco Eiclms., Inc. ..•.......... 203-874-0006 
CT Milford, Miigray EIctms. ........•.•..•. 203-87&-5538 
FL AIIamon1e Springe, Pioneer Elctrns. •.. 305-634-9090 
FL Deerlieid Beach, Pioneer Elc1ms. ..•.. 305-429-8677 
FL Winter Park, Milgray EIctrns. •......•.. 407-647-5747 
GA Noroross, Milgray EIctms. •..•.•. . . . . .. 404-449-9777 
II. Bensenville, Milgray EIctrns. .......... 312-351Hl49O 
IL Bensenville, Voyager EIctms. .....•... 312-86(>-1300 
IL Palatine, OHM EicIrns. ................ 312-359-5500 
IN Indianapolis, Advent.EicIrns. .......... 317-872-4910 
KS Overland Park, Milgray Elctms......... 913-23&-8600 
MD Columbia, Milgray Eiclms. ...•......... 301-821-8169 
MD Gaithersburg, MS EIctms. . . . . . . . . • . . •. 301-921.{)2OO 
MA Wilmington. Jaoo Elctrns., Inc. ......•.. 617-273-1660 
MA Wllminglon, MilGray EIctms. ....•..... 509-657-5900 
MI Grand Rapids, Calder EIctms. ......... 61&-699-7400 
MN Minneapolis, Stark Eiclrns. ............ 612-332-1325 
NH Hudson, Bell Inds. .............•...... 603-882-1133 
NJ MarRon, Milgray EIctms. •......•...•.• 609-963-5010 
NY Bohemia, Key Comps. ................ 51&-567-7500 
NY Buffalo, SummH Distrs................. 71&-887-2800 
NY Fanningdale, Milgray EIctms. .•....... 516-420-9600 
NY Rochester, Milgray EIctms. •• • . • . . . . . .. 71 &-235-0830 
NY Rochester, Summit Elctms. ......•..•. 71 &-334-611 0 
OH Cleveland, Miigray Eiclms. •........... 21&-447-1520 
OK Tulsa. Norvell Eiclrns. ................ 919-254-6606 
OR Beaverton, Acacia/Deanco ........... 503-64&-3377 
PA Allentown, PA Peters ................ 215-434-5237 
PA Montgomeryville, PyIIronics IOOs. ..... 215-643-2650 
TX Austin, Norvell Eiclms. ......•......... 512-837-5555 
TX Dallas, Milgray EIctrns. ............•... 214-249-1603 
TX Dallas, Norvell EIctms. .. . . . • . . . . . . . . . • 214-233-0020 
TX Houston, Norvell EIctrns. . . . . . . . . . . . . . • 713-777-1866 
TX Irving, Harper, S.I.D. .•......•.......... 214-621-D500 
lIT Midvale, Bellinds. ..•....•.•.......... 601-255-9611 
VA Charlolleeville, VN"ginia Eiclm. Comps. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 604-29&-4194 
WI Milwaukee, IOOL Elclms. ..•.....•..•.. 414-27&-1212 
Can Mississauga, On\., R-Theta .....•..•.. 41 &-890-0221 
Can Vancouver ac., Intek EIctms. ..•...... 604-324-6B31 

EUBANKS ENGINEERING, 950 E Royal Oaks Dr., 
Monrovia, CA 91016, Tel: 819-357-7011, TELEX: 675403, 
FAX: 619-357-4718; ErnpI.: 90; SIs. Mgt: James Raed 

EURD-OIP, See Preci-Oip 

EURD QUARZ GMBH, See Raltron Electronics Corp. 

EVANS ELECTRONICS, Box 5055, Berkeley, CA 94705, 
Tel: 415-653-3083 

EVAPORATED COATINGS, INC, 2365 Maryland ReI., 
Willow Grove. PA 19090, Tel: 215-659-3080, FAX: 215-
659-1275; EmpL: 31; SIs. Mgr: Stephen L Schaffer 

EVENTIDE, INC, One Alsan Way, ~ Ferry, NJ 07643, 
Tel: 201-641-1200, 600-449-7878, TWX: 710-991-8715; 
Ernpl: 53; SIs. Mgt: Gil GrIfIIIh; DiId. Mgt: Gil GrifIiIh 

EVERES 

• EVEREADY® 
FAX: 314-982-4078 

EVEREADY BATTERY CO, INC" Checkerboard 
Square, St louis, Me 83164, Tel: 314-982-2000 
.... '" .. . .. . . . ... .... . . .. ..... ... .. ... . ... 001456-1457 

Local Sales Offices & Reps 
CA Irvine .•.....•.•...•.. :................ 714-753-0586 
GA Duluth. . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . 404-279-0228 
IL Lisle. . . . . . . . . . . . . . . . . . . . . . . . • . • • . . . . . • 7011-964-6668 
Me St louis.. .. ... .. .. . .•.. .. . .. ..•. .. ... 314-982-2000 
NJ Saddle Brook .. . . . • . . . . . . .. . . . . . . . . . .. 201-645-5400 
OH Independence .....................•.. 21&-447-1127 
TX Dallas................................ 214-241-9100 

EVEREST ELECTRONIC EQUIPMENT, 2663 
Hamilton Mill ReI., Buford, GA 30516, Tel: 404-932-2900, 
FAX: 404-932-5473; ErnpL: 240; Sis. Mg,: Barry Holman; 
DiId. Mgt: Barry Holman . . . . . . . . . . . . . . . . . . . . . .. 0-1050 

Local Sales Offices & Reps 
CA Anaheim, Everest Elctm. Equip., Inc. . .. 714-634-2200 
FL Longwood, Warren Peripherals ....•.• 407-830-5100 
GA Buford, Everest Elctms. ....•.......... 404-932-2800 
IL Elmhurst, First Rep Co. ............... 709-530-2450 
NJ Union, Stearns Assoc. ................ 201-66&-2960 
OH Aurora, Meta Tech. Sis. •......•....... 21&-562-8772 
PA Mendenhall, Clark H. Bach & Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 215-389-7903 
TX Plano, Digital EicIm. Sys. ............. 214-423-6056 

Local DIstributors 
/>iZ. Phoanix, R Squared ...........•.....• 602-96&-1255 
CA Santa Monica, SE Teehnlg. ........... 213-459-9686 
CO Englewood, R Squared ............... 303-799-9292 
FL SIuarI, Total Tee Sys. ................• 407-220-9929 
IL Hollman ~es, Datannk, Inc. .......• 709-822-1244 
KS Overland Park, R Squared ............ 800-937-3478 
MD Gaithersburg, Total Tee Sys. .. . . . . . . .. 301-590-9304. 
MA Wakefield, Total Tee Sys. ............. 617-249-5525 
MI ADA, Cranet Inc. .. . . . . . . . . . . . . . . • . . . .• 61 &-67&-2258 
MN Mlnneapons, Datalink, Inc. . . . . • . . . . . . .. 612-944-3462 
NJ Edison, Total Tee Sys. ................ 909-90&-6500 
NY Fairport, Applied Digital Sys. .......... 71&-377-7000 
OH Worthington, Cranel, Inc. ...........•.. 614-433-0045 
VA McLean, Applied Digital Sys. ...••....• 703-749-7711 

8 Everest 
FAX: 714-634-1369 

EVEREST ELECTRONIC EQUIPMENT, INC, 2100 
E Orangewood Avenue, Anaheim, CA 92606, Tel: 714-
634-2200; Empl.: 200; Sis. Mg': Barry Holman; DW. Mg,: 
Barry Holman ....•.....•...•.......•........... C-105O 

Local Sales OffIces & Reps 
GA Buford(Atianta), Everest EIctms. ...•.. 404-932-2900 
II. Elmhurs~ First Rap Co. ............... 312-520-2450 
OH Aurore, Meta Teeh. Sis., Inc. " .. . . . . . .. 21 &-562-6772 
PA Mendenhalt Clark Bach & Assocs. " . . 215-389-7903 
TX Plano, Digital Elctms. Sys. ............ 214-423-6056 

rnalF~ 
Circuit Breakers 

FULL LINE AUTHORIZED DISTRIBUTOR 

INCORPORATED 

2478 Fletcher [J,. Los Angele" California 90039·2897 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTlON-5100.FREE CATALOG 31EM on REQUEST 

EEM 1991 North American offices only. For worldWide reps & distributors, see. VoL W. 677 



EVERES Manufacturers and Sales Offices Directory 
Local DIsI11buIot8 

CO Englewood, R Squared DIsIbg. • • • • • • • • 303-799-9292 
MN MInneapoIle, Datalnk ••.••••.•..••.•.• 61~ 
OH WOIII*1gIon, Craner, rna. ...........•.. 614-433-0045 
PA Emmaus. CIIa Tachnlgll., rna. ......... 21!HJ65-3552 

EXB. MICROELECTRONICS. Rohm Corporation, 
2150 Commerce Dr. San Jose, CA 96131, Tel: 4080432-
0500, TB..EX: 171339, 1WX: 910-338-2116, FAX: 408-
434-41444; En1ll: 270; SIs. Mgi: ChrIs Pope; . DI8t. Mgi: 
Chris Pope 

EVEREST INTERSCIENCE, INC. P. 0. Box 31140, EXFO EO: ENGINEERING, 352 Sl-8acrement Ave.. 

CA AnaheIm, LodaIIIone PacIIIc ••.••••••.• 714«30-1343, 
FAX:714«30-8480 

CA San Jose, V_ MkIg. •••••••••••.•••••• 4080432-1818, 
FAX:408-432-11136 

CO uttIIIIon, Chinook Tech SIa. •••••••••••• lJ03.II33.eOO7, 
FAX:303-979-0129 

FL Apopka, CaItWIIght & Bean ............ .urT-88Hl00, 
FAX:.urT-8119-2166 

DeeIfieId Bch., Cartwright & Bean " .... 305-429-3400, 
FAX:306-429-3402 

GA Snellville, Macro MkIg. Asaoc:. .•...• , . • 4O+662-568D 
IN Fl Wayne, Flank J. ~ Co. ..•• 219-488+143, 

FuHertQn. CA 92634-31140, Tel: 800-422-4342, FAX: 714- Quebec City, Quebec, Canada G1N 3Y2, Tel: 41&683-
992-0178; Empl: 20; SIs. Mgi: SleYeA Gillin; DI8t.Mgi: 0211, TELEX: 051-37'86, FAX: 41&683-2170; Empl: 30; FL 
MarI~ M EvereIII SIs. Mgr: Louis Metoyer; DI8t. Mgr: Andrew Berm 

FAX:219-<186-654O 
MI Farmington Hill&, J. L MonIgomery Aaaoca. 

EVERElT/CHARLES TEST EQUIPMENT, INC. 2667 EXIOE CORPORATION, 645 Penn at, ReadIng, PA 
N. Towne Ave.. Pomona, CA 91767, Tel: 714-621-9511, 19601,TeI: 215-37iHl5OO,TWX: 51().651-5288, FAX: 215-
FAX: 714-826-4540; En1ll: 110; SIs. Mgi: Raymond 375-0345; EmpL: 2200 
Berggren 

EXPRESS TEST coAP. 1161 0 San Antonio Rd., MN 
EVEAlIGHT-USA.614W.AIostaAve..Ste.303,GIendora, Mountain V_, CA 94043, Tel: 41~16, TELEX: NY 

.......... : .•••.•..• 313-4811-OO119,FAX:313-489-0169 
Bloomington, Holmes & I..aIIIy Aaaoca. 
.•....•..•.•..•.•.•. 612-8114-2125,FAX:612-8114-2190 
Hempstead, Kahgan Brody Asaoc:. .•••• 516-53&-2300, CA 91740, Tel: 213-697-5067, FAX: 213-690-8067; SIs. 4942091, FAX: 415-968-0649; SIs. Mgi: Frank S. Gavin 

FAX:516-53&-2354 
NY Ithaca, Bob Dean, Inc. .••.••••••••••••. 607-257-1111, 

FAX:607-257-3678 
PoweI~ Frank J. C8mpIaano Co. ..••.. 614-791-11546 
Beaverton, Quest t.IIIIg., Inc. •.••.••••.. 503-641-7377, 

FAX:503-641-2699 
Coraopolis, Frank J. C8mpIaano Co. •• 412-264-5151 
Easton. The Kendon Co. •...•.••.....•. 215-253-3100, 

FAX:215-253-8261 

Mgt: John Cox; 0iIIt. Mgr: John Cox 
EXSELECT ENGINEERING LTD. 355 Rayetle Rd., 

EVI,INC.7136ColumbiaGatawayDr.CoIumbia,MD21046, Concord, Onl, Canada LK42G2, Tel: 41a:738-4077, FAX: OH 
Tel: 3Ot-:!90-9550, FAX: 301-361-5867; En1ll: 20 415-738-6604; En1ll: 28 OR 

EVOX-R1FA INC. 100 Tn State InI'l, ate 290, UncoInsI*e, EXTECH INSTRUMENTS CORP. 150 Bear Hill Ad., PA 
II. 60069, Tel: 708-945-9511, FAX: 708-946-9320; Empl: WaHham, MA 02154, Tel: 617-890-7440, TB..EX: 940913, PA 
2000; SIs. Mgr: D.A. Price; DI8t.IIfgr: DA Pr1ce FAX: 617-690-7664 

EWALD INSTRUMENTS CORP. RIa. 341 R, Kent, CT EXTRUSION TECHNOLOGY. INC., 62 Trim way, 
PA Norristown, Kendon Co. •.......•..•.•. 215-276-9881, 

FAX:215-277~ 
Dallas, SEI (S.W. EIec.Inds.) ..•••....•. 214-690-9IIII1, 

FAX:21~7 
TX Vidor, SEI (S.W. Elec.1nds.) .•.•..•.••. 4011-78&-1028 

067~7, Tel: 203-927-3278, FAX: 203-927-3031 ~ MA 02366, Tel: 611,-963-72OD, FAX: 617-963- TX 
7203; EmpI.: 50; SIs. Mgr: ~ Travers .••.•... <>1051 

FAX: 908-446-5362 
EWC. INc.. 365 Highway 33, EngIahtown, NJ 07726, Tel: 

905-445-3110; FSC No.: 15367;MII.-T-27D; EmpL: .140; 
SIs.IIfgr: Jay Stevenson; DI8t. Mgi: Jay Stevenson 
.................................... A·1201,2212-2226 

L.ocaI Sales OffIces & Rep8 
AL Huntsville, Rakes Engrg. & Mktg. .. . . • . 205-533-3763 
KZ. Tucson, Double U Tech. SIa. •••••• , ••• 602-742-0563 
CA C8noga Park, Cummings & Aaaoca. ... 818-340-6035 
CA Los Gatos. Fealherstone SIa. ••.•••.•. 405-356-3243 
CO Denver, AKl Entprs. .•.•..••••••.••••.• 303-366-4466 
FL Boca Raton, Tech. Sis. Specialists •••• 407-391-3718 
GA Atlanta, Rakes Engrg. & Mktg. .•• , • • • . • 404-447-6937 
... Schaumburg, Dalla Tech. SIa. Corp. ..• 312-31<1-0280 
IA Cedar RapIds, Pattison Sis. .••••.•.•.• 319-395-91166 
KS Prairie Village, Clyde Logsdon & Asaoc:. 

....•......•.......•..........•.••.•••. 913-361-3633 
MD GaIthersburg, DaIIaIIonics ....•....... 301-253-0615 
MA Chelmslard, 1_ SIa. AssoCs. .. .. 617-255-2287 
MD Sl louis, Clyde Logsdon & Assocs. .•. 314-849-5125 
NJ Allenwood, ACI SIB. •.•.••••• ,......... 201-:!23-5895 
NJ E Brunswick, Winch Asaoc:. ........... 201-625-4615 
NY PiIIsford, James E Zimmerman SIB. .•. 715-361-3166 
NY Plainview, WInch Aaaoca. ...•••..•.... 515-661-3163 
OH CIncinnati, Bob Gilbert & Asaoc:. ...... 513-574-1932 
OR Portland, SPS Elctms. •.•••••••••••• ,. 203-243-9343 
PA a-ut Hill, DaItaIronics, Inc.· .•... , . . 215-245-0294 
PA Youngswood, Pro Mark............... 412-925-1905 
PA Youngwood, ~ark ..•....•.•...... 412-925-1905 
TX Dallas, Rem Air Comps................ 214-234-1069 
VA Powhatan, DaI1aIronics Inc. ..•.•...... 703-492-9027 
WA Redmond, SPS EIctms. .,............. 206-865-5257 
WI BrookfIeld, Delta Tech. SIB. .••••••.•.• 414-781-4775 

EXAR CORP. 2222 Qume Dr. P.O.8ox 49007, San Jose, 
CA 95161-9007, Tel: 408-732-7970, TWX: 91()'339-9233; 
Empl: 600; 0iIIt. Mgi: Tom Wargo 

EXATRON AUTOMATIC TEST EQUIP. 2842 AIello Dr. 
San Jose, CA 95111, Tel: 408-629-7600, 600-EXA-TRON, 
TELEX: 172-090, FAX: 408-629-2832; Ef11lL: 24; SIs. Mgr: 
Chris Eiarrett 

EXCEl SPECIAL TV CORP. 6335 N. Broadway, Chicago, 
II. 60660, Tel: 3·12-282-4781, FAX: 312-282-1330; Empl: 
50 

FAX: 908-874-3278 
EXCEL TECHNOLOGY INTL CORP., 5-4 Stryker La. 

Belle Mead, NJ 08502, Tel: 905-674-4747, ESYLNK: 905-
674-3276; SIs. Mgt: Michi Chen .•.••.••• 801068-1072 

EYRING, INC. 1455 w. 620 N. Provo, UT 84601, Tel: 601-
375-2434, Ta.EX: 882000, FAX: 601-374-6339; EmpL: 
150; SIs. Mgr: David S. Tumer 

FAX: 818~446-0972 
E-Z HOOK. Tektesl Inc., 225 N. Second Ave.. Aroadia, 

CA 91006, Tel: 815-445-6175;FSC No.:08505; En1ll: 23; 
SIs. Mgt: Charles Haskin; 0iIIt. Mgr: Charles Haskin 
................................................. C·1364 

Local Sales 0ffIceB & Rep8 
CA Arcadia, Ash M Wood Co. ••.•.......• 213-447-3511 
CA Arcadia, E-Z-Hook •.•. ,............... 815-445-6175 

Fabricast, Inc. 

FAX: 818-443-5594 
FABRICAST, 2517 Seaman Ave.. p.o. Box 3176, S. EI 

Monte, CA 91733, Tel: 816-443-3247; FSC No.: 13345 
.,......................................... 801262-1267 

FACEr ENTERPRISES, INC. 3 Miracle Mile, p.o. Box 
1502, Elmira, NY 14902, Tel: 607'737-8011, TB..EX: 

WA Ballellue, Quast Mktg., rna. ............. 206-747-9424, 
FAX:206-643-3488 

Can islington, Onl, PIpe-Thompson Ltd. .•.. 415-23&-2355, 
FAX:415-236-3387 

L.ocaI DIsIribuloIs 
CA Los AlamiIos, Dexter MM.D. ...•......•. 213-594-6515, 

FAX:213-58&-7975 
CA Sunnyvale, Dexter M.M.D .•.••••••.•.••• 408-735-1080, 

FAX:408-735-1363 
CA Sumyvale, Permag ..•.......•........ 408-735-1000 
GA Norcross, Dexter MM.D. ••.• : .......... 404 448 4996, 

FAX:404-44HI882 
II. Elk Grove Village, Dexter M.M.D. .•.••.• 312-955-1140, 

FAX:708-958-8205 
MA . Billerice, Dexter M.M.D. •..•.•••..•.••.. 508-683-7500, 

FAX:508-683-7503 
MN Chanhass8n. Dexter MMD. .....••.•.•. 612-934-4635, 

FAX:612-934-5806 
NY Hicksville, Dexter M.M.D •••••••.••••.••• 515-622-3311, 

FAX:515-622-3515 
OH Toledo, Dexter M.M.D •.•..••.••••••.••• 419-365-4621, 

FAX:419-385-4624 
TX FIIchardaon, Dexter M.M.D ..•..•..••.... 214-699-1121, 

FAX:214-644-0502 
MA Salem, Forbes Engrg. SIa. ••••.•..•••••• 505-744-1693, 

FAX:505-741-0427 

FALCON ELECTRIC, 320 Weal Clary Avenue, San Gabri8I, 
CA 91776, Tel: 815-287-11116, FAX: 815-285-0102; Empl: 
100; SIs. Mgi: Ron SeredIan, A«A. Mgr~ DIBt. Mgi: Ron 
SeredIan, A«A. Mgr. 

FANCORT INDUSTRIES, INC. 31 Fairfield Place, W. 
caldwell, NJ 07006, Tel: 201-575-0610, FAX: 201-575-
9234; Empl: 23; SIs. Mgt: Robert An1oneIII; DIst. Mgi: 
Malt Brown 

6854130, FAX: 607-737-8335; FSC No.: 72850; Empl.: 400 FAN-S CORP., See Quallek Electronics Corp. 

FAGOR ELECTRONICS COMPONENTS, INC. 
FAGOR ELECTRONICA S. COOP. 2250 Estes FARIA, THOMAS G. CORP. p.o. Box 963, UncasvIlle, CT 
Avenue, Elk Grove Village, IL 60007, Tel: 705-961-<1161, 063lI2-0963, Tel: 203-846<9271, FAX: 203-845-2704; FSC 
FAX: 706-9111-1311; SIs. Mgt: Dan Rumishek No.: 09527; Empl: 250; SIs. Mgt: A Knupp 

FAIRBANKS SCALES:FAlRBANKS INC. 711 E Sl 
Johnebury ReI., Sl Johnsbury, VT 05819, Tel: 800-451-
4107, 602-745-5111 

I FaIr·RIte Products Corp. 

FAX: 914-895-2629 

F'ARNELL ADVANCE POWER, 32111 Aurora ReI., 
Solon, OH 44139, Tel: 216-349-0755, FAX: 216-349-0142; 
Ef11lL: 10 .......•.•...•....••.•.•..•...•.• 001749-1751 

L.ocaI SBIes OffIces & Rep8 
CA Anaheim, Leonard P. DoCkman .•..••.• 714-491-7441, 

FAX:714-491-2408 
CA San Ramon, Tech. Consultants ; .•..•.• 415-83Q.0829, 

FAX:415-113().0951 
CA San Ramon, Tim Joynmon .•.•..•..•.. 415-735-8206, 

FAX:415-735-6207 
CO Denver, Weal Inc. •..••....••..•.....••• 303-477"'180, 

FAX:303-477-1134 
FL MaIbouma, SynergIs\Ic TechnIgs.,lnc. 

••••.•• , ............. 407-242-86&1FAX:407-253-6975 
Niles, Michael J. Conner •..•..••.••...• 708-865-8727, FAIR-RITE PRODS., PO Box J, Wallkill, NY 12569, Tel: IL 

914-695-2055; FSC No.: 34899; Empl: 2006; SIs.IIfgr:.a 
G.ToIen ... : .......•..... ; ...................... A.12M 

Local Sales OffIces & Reps 
AL Huntsville, Macro MkIg. Aaaoca. ...•.... 205-883-9630, 

FAX:205-880-2947 
. KZ. PhoenIx, Charles RnI< Aaaoca. .•.•..•.• 602-992-9864, 

FAX:602-992-9B84 

FAX:705-965-8932 
MD Baltimore, Herman K. Kramer ........•. 301-528-9120, 

FAX:301-521H1116 
MD Monk1an, ImagiIron SIB. Co; rna. ........ 301-374-5600, 

FAX:301-372-58B8 
NH Salem, SIB. Engrg. ••..•..••.. , ..•..••.• 603-893-5521, 

FAX:603-893-7680 

678 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
NY Plainview, Neptune Elclms. eo.. Inc. .... 516-349-1600, 

FAX:516-349-1343 
PA Drexel Hil~ ONE Sis. Co ................ 2150-789-6822, 

FAX:2150-789-3508 
lX Dallas, Norcom Inc. .................... 214-386-4888, 

. FAX:214-386-4907 
WA Bothel~ Temco NorthweSt ............. 206-481-6150, 

FAX:206-481-6073 

FARNEll ADVANCE POWER, See Adyance Power 
Supplies 

FASCO INDUSTRIES, INC., Hawker Siddelem No. 
200, 500 Chesterfield Center No. 500, ChesteI1ield, MO 
83017, Tel: 314-532-3505. FAX: 314-532-9306; EmpL: 
4000; SIs. Mgr" E.S. WaIson; Dist. Mgr" RJ. Darragh 
.............. , . . ..... .. . .. . .. ..... . .. ..... C·1822-1623 

Local Sales Offices & Reps 
AZ Tempe, Fasco Inds., Inc. ............ .. 
CA Garden Grove, Fasco Inds., Inc. ...... . 
CT Torrington, Fasco Inds., Inc. ......... .. 
FL Tamps, Fasco Ind&., Inc. ............. . 
GA Marietta, Fasco Inds., Inc. . ........... . 
IL Napervills, Fasco Inds., Inc. .. ....... .. 
IN Noblesville, Fasco Inds., Inc. ......... . 
MI Jackson, Fasco Inds., Inc. ........... .. 
MN Burnsville, Fasco Inds., Inc. ......... .. 
Me St Louis, Fasco Ind&., Inc. Div. Hdqrs. 

NY Pittsford, Fasco Inds., Inc. ............ .. 
OH Milford, Fasco Inds., Inc. ............. . 
OR Portland, Fasco Inds., Inc. ............ . 
PA Montgomeryville, Fasco Inels., Inc. .... . 
TN Neshvills, Fasco Ind&., Inc. ........... . 
lX Plano, Fasco Ind&., Inc. ............. .. 
WI Thiensville, Fasco lnels., Inc. ......... . 
Can Cambridge, Ont Fasco Inds., Inc. .... . 

602-820-4023 
714-971-5984 
203-496-9481 
813-837-3093 
404-971-2550 
70&-505-9624 
317-776-0055 
517-783-2831 
612-894-4750 

314-532-3505 
716-546-7500 
513-24&-2245 
503-245-1007 
21 s.B22-6663 
61 s.8S1-0009 
214-881-9557 
414-242-2116 
519-740-2822 

FASTEK TEST SYSTEMS, Diy. of International 
Fastek Corp., 1198 Joshua Way, Vista, CA 9208S, Tel: 
619-59&-9990, TELEX: 198912 ATSD lIT, FAX: 619-59&-
9994; SIs. Mgr" Jim Fall<, SIs. Mgr.,No. Amer. 

FASTEX, Illinois Tool Works, 195 Algonquin Rd., Oes 
Plaines, IL 60016, Tel: 312-29&-2222, TWX: 910-233-2786; . 
FSC No.: 02768; Empl.: 300; Sis. Mgr" AAdy Flis; Dist. 
Mgr" Denis Singery 

FDK AMERICA, INC. Fuji Electrochemical Co., Ltd. 
2880 Zanker Rd., Sta. 102, San Joss, CA 95134, Tel: 406-
432-8331, FAX: 408-435-7478; Sis. Mg," Ed Chiiro 

F-DYNE ELCTRNS., 449 Howard Ave.. Bridgeport. CT 
06605, Tel: 203-387-8431, FAX: 203-366-0524; EmpI.: 
175; SIs. Mgr" Robert Furst 

FEDERAL ELECTRONICS, 75 Slemp Fann Rd., Cranston, 
RI 02921, Tel: 401-944-8200. FAX: 401-946-6280; FSC 
No.: 69343; Empl: 150; Sis. Mgr" Timothy CoUins 

FEI MICROWAVE, INC., Frequency Electronics, Inc.. 
825 Stewart Dr. Sunnyvale, CA 94098, Tel: 406-732-0880, 
FAX: 406-733-7434; FSC No.: 21847; Empl.: 375; SIs. 
Mg," P. Thesing 

FELLER-NEUMAYER US CORP., AFN Div., 72 
Veronica Ave.lUnit 4, Somerset, NJ 08873, Tel: 90&-247-
733S, FAX: 90&-247-7279; ErI1lI.: 310; Sis. Mgr" Elfie 
Schwarzinger .................................. C.1752 

FEMA ELCTRNS. CORP. 12-8 Edgeboro Rd.. E. 
Brunswick, NJ 08616. Tel: 908-236-1223, .FAX: 90&-23&-
7981; E"1lL: 16 to 20; Sis. Mgr" E. Wong; Dist. Mgr" E. 
Wong .......................................... a·1073 

Local Sales Offlces & Reps 
NY Jericho, Metro Tecll. SIs. Corp. .. .. .. .. 516-935-3330 
OH Cincinnati, S1agman Blaine Mklg., Inc. 

513-729-1969 

FENWAL INC., 400 Main St. Ashland, MA 01721, Tel: 50&-
861-2000, TB.EX: 948421, FAX: 506-861-8729; EmpI.: 
1000; SIs. Mgr" D. Rieley 

FENWAL ELECTRONICS, INC./ APD, 450 Fortune 
Blvd., MIlford, MA 01757, Tel: 50&-478-6000, TELEX: 
299550, FAX: 508-473-8035; Empl: 450; SIs. Mg," Don 
ProIopapas; DIst. Mgr" Don protopapas ....... 801845 

Local Sales Offices & Reps 
AL Huntsville, Macro MkIg. Assocs.. Inc. .. 205-883-9830 
AZ Phoenix, Dorton Entprs., Inc. .......... 602-944-2957 
CA Cupertino, CodeIIa MkIg. Grp., Inc. .... 40&-257-2561 
CA Garden Grove, Efsco ElcIms., Inc. ..... 714-691-4621 
CO Denver, Spectrum MkIg. Assocs., Inc. 

.. .. .. .. .. . .. . . .. .. .. . .. . .. . .. .. . .. .. .. 303-480-9991 
CT Southington, The OrIOn Grp. Inc. .....• 203-621-8371 

FL Palm Beech Gardens, Grehem Assoc., Inc. 
..................................... " 407-622-4049 

IL IIIIsca, Janus Inc. ..................... 70&-250-9650 
IN Greenwood, Valentine & Assocs. ..... 317-98&-2280 
IN South Bend, Valentine & Assocs. ..... 219-28&-7070 
IA Cedar Rapids, Dy-Tronlx, Inc. ......... 319-3n-8275 
KS Wichita, Dy-TronIx,lnc. ............... 316-83&-0884 
Me Gailharsburg, Neudain Assoc. So., Inc. 

....................................... 301-256-5040 
MA Peabody, The Orion Grp., Inc. ......... 50&-532-8286 
MI Royal Oak. Hilftronics, Inc. ............ 313-4Ss.092O 
MN So. St Paul, Northport Engrg., Inc. . . . .. 612-457-8000 
Me Bridgeton, Dy-Tronix, Inc. ............. 314-291-4777 
KS Leawood, Dy-Tronix, Inc. .. .. .. . .. .. ... 913-339-6333 
NY Huntington, COB Entprs. .............. 516-692-5200 
NY Penfield, UpsIaIe Comps. Sis., Inc. .... 716-381-6070 
NC Raleigh, Prime Co"1l9., Inc. ........... 919-850-9866 
PA Pittsburgh, Bear MkIg., Inc. . . . . . . . . . . .. 412-53 1-2002 
PA Wynnewood, Metz-Benhem Assoc., Inc. 

....................................... 21s.B96-7300 
lX Austin, W. Pat FraNa Co. & Assoc., Inc. 

....................................... 512-835-7911 
lX Euless, W. Pat Fralia Co. & Assoc., Inc. 

....................................... 817-267-3577 
lX Houston, W. Pat Fralia Co. & Asscc. Inc. 

....................................... 713-772-1572 
lIT Ogden, Spectrum Mklg. Assocs., Inc. .. 801-972-8552 
WA Bellevue, Elclm. Sources. Inc. ........• 206-451-3500 
EXP MAo Milford, Fenwal-l:lcIms. . . . . . . . . . .. 50&-47&-5255 
Can Que.. John G. Weiss eo.. Lid. ......... 514-337-5022 

Local Distributors 
CA Chamworth, Mil-Comm DisIr. . . . . . • . . .. 818'996-3111 
CA San Jose, Rose EIcIm. Distr. .......... 406-943-0200 
CO Denver, Newark-Denver EIcIm. Supp. 

303-757-3351 
CO Englewood, Indl. Elctrns. Corp. ........ 303-694-9444 
FL Clearwater, Newark Elclms. ........... 813-443-0861 
GA Non:ross, Newark EIctms. ............ 404-44&-1300 
IL Chicago, Newark EIcIms. Corp. ....... 312-784-5100 
IN Indianapolis, Bellinds. ................ 317-875-8200 
MD Ellcott City, Newark EIcIms. .......... 301-461-2300 
MA Woburn, Newark Elclms. .. ... . .. . ... .. 617-935-8350 
MI Oak Park, Newark Elctrns. ............ 31 3-967-D600 
MN Hopkins, The Joel Co. ................ 612-935-8202 
MN Minneapolis, Stark EIec. .............. 612-332-1 S25 
NJ Pennsauken, Newark EIcIms. ......... 809-663-9490 
NY Buffalo, Summtt Dists. ................ 716-867-2800 
NY Huntington, cOs Dev. Corp. .......... 516-692-5200 
NY Rochester, Summit Elclms. ........... 716-334-8110 
NY Ronkonkoma, Arrow EIctms.,Inc. ..... 516-467-1000 
NC Winston-Salem, Kirkman Elclms. .. . . .. 91IH22-9131 
OH Cleveland, Newark Elctms. ........... 216-391-9330 
OK Tulse, Radio,lnc. ..................... 91&-587-9123 
PA Wynnewood, Metz-Benhem Assoc., Inc. 

lX Fort Worth, Palco Supply ........... .. 
lX Garland, Newark EIcIms. ............ . 
lIT Saft Lake City. Standard Supp. ....... . 
WI Grafton, lake-View Elctrns. Corp. .... . 
Can Que.. John G. Weiss eo.. Lid. ........ . 

21 s.696-73OO 
817-429-8596 
214-494-5911 
801-486-3371 
414-377-8250 
514-337-5022 

FERNO-SALESMAKER, Ferno-Washington, Inc., 70 
Weil Way, Wilmington, OH 45177, Tel: 513-382-1451, 
TELEX: 214282, FAX: 513-382-1191; Empl.: 480 

FERNWOOD TRANSFORMER CO., Transistor 
Devices Inc., 560 Independence St. Belvidere, NJ 
07823, Tel: 90&-475-3207, FAX: 90&-4750-3242; FSC No.: 
39657; Empl: 90 ............................... A·22Z1 

FERRANTI-PACKARD, See F-P Electronics 

Ferranti Venus 

FAX: 516-752-7976 
FERRANTI VENUS, INC., Ferranti Internationa~ 

399 SmilhSt., Farmingdale, NY 111S5, Tel: 516-293-4100, 
TWX: 510-224-8492; EmpL: 450; Sis. Mgr" Herbert 
MordkoII ................................. 001752-1753 

Local Sales Offices & Reps 
AZ Scottsdale, Ferranti Venus, Inc. ....... 602-991-9684 
MA Chelmsford, B B C .. .. .. .. .. .. .. .. .... 50&-937-3400 
Can Nepean, ant Sublec Lid. ............. 613-723-7720 

Local DIstributors 
AL Huntsville, WA Brown Inst ........... 2os.s90-9224 
AZ Scottsdale, Ferranti Venus . . . . . . . . . . . . 602-991-9684 
CA San Mateo, Halbar North ............. 415-349-4700 
CA Westlake Village, Cal Rep ............ 805-371-4586 
FL Orlando, WA Blown lnat .............. 407-848-9860 

FIBERO 
GA Norcross, WA Brown Inst .. .. .... .... 404-449-7160 
Me Annapolis, EES ....................... 301-289-8573 
MA Chelmsford, B B C ....... .. .. .. .. • .... 508-937-3400 
NC cary, WA Brown, Inst .. .............. 919-460-1120 
lX Richardson, BarTy Sis. ................ 214-234-0255 
WA Bellevue, Western InaIr ................ 208-881-5110 
Can Nepean, 0nI., Sublec, Lid. ............ 613-723-7720 

FERRAZ CORPORATION, 14 Eestmans Ad., ParsIppany, 
NJ 07054, Tel: 201-428-8400, 800-526-8067, TELEX: 
1S8045, FAX: 201-42&-0599; EmpI.: 100; SIs. Mgr" 
Douglas L Bennett; Dist. Mgr" Douglas L Bemett 

FERRETEC INC. 47697 Westinghouse Dr. Fremont, CA 
84539-7474, Tel: 4150-226-1216, FAX: 41 s.651-8771; FSC 
No.: 7W279; EmpI.: 65; SIs. Mgr: Desmond G. Killen 

FERRITE INTERNATIONAL. 15280 Wadsworth Ad. 
Wadsworth, 1l8OO83, Tel: 70&-249-4900, FAX: 70&-249-
4988; EmpI.: 60; SIs. Mgr" Theodore H. Beahm 

FERRO CORPORATION, Filled & Reinforced 
Plastics Diy. 5001 O'Hara Dr. Evansville, IN 47711, Tel: 
812-423-5218, FAX.: 812-423-1884; SIs. Mgr" J. C. 
Vaughn 

FERRO CORPORATION, Electronic Glass 
DepartrtIen~ 4150 East 56th Street, Cleveland, OH 
44101, Tel: 216-841-8580. FAX: 216-841-8857; SIs. Mgr" 
Tack Whang, Bus. Mar .. 

FERRO CORPORATION, Electronic Materials Diy. 27 
Castilian Dr. San1e Barbara,CA 93117-3092, Tel: 8Os.968-
sooo. TELEX: 98-0165, FAX: 805-966-8824; SIs. Mgr" 
William T. Faix, Net Sis. Mgr. 

FERRO CORPORATION, Fril DiYision. 4150 Easl56th 
St, Cleveland, OH 44101, Tel: 216-841-8580, TB.EX: 9&-
0165, FAX: 216-841-2049; SIs. Mgr" James Stalder 

FERRO CORPORATION, Powder Coatings Diy. 4150 
East 56th St. Cleveland, OH 44101, Tel: 216-841-8560, 
TELEX: 9&-0165, FAX: 216-841-8596; Empl: sao <) 

FERRO CORPORATION, Plastic Colorants & 
Dispersions. 3 Railroad Ave. P.O. Box 803, Stryker, OH 
43557, Tel: 419-682-3311, TELEX: 419-682-4924; SIs. 
Mgr" Robert T. Schneider 

FERRO CORPORATION, Transelco DiY. p.o. Box 217, 
Penn Yen, NY 14527-0127, Tel: 3150-536-3357, FAX: 315-
536-8091; SIs. Mgr" J. F. Arthur IW. Germond 

FERRONIC8, 45 O'Corinor Ad., Fairport, NY 14450. Tel: 
716-389-1020, FAX: 716-389-0038; FSC No.: 33082; 
EmpL: 35; SIs. Mgr" Mark Northrup 

Local Sales Offices & Reps 
AL Huntsville, L & 0 .... : ............... .. 
AZ Tempe, Gassner & Clark ............ .. 
CA San Diego, Texel ................... .. 
CA San Jose, Texel/North .............. . 
CA Seal Beach, Texel .................. .. 
CO Denver, West Inc. ................... .. 
FL Ft Lauderdale, Hughes Assoc. ....... . 
GA Alfanta, L & 0 ...................... .. 
IL Rolling MeadOWs, Sumer, Inc. .•....•.. 
IN Indianapolis, John H. Weaver Co. Inc. 

MD Baltimore, Barnard White ............ . 
MA Canton, New England EIctrn SIs. .... . 
MI Birmingharn. Forand SIs. ............ .. 
MN St Peu~ Countryman Asscc .......... . 
NC Raleigh, L & D ...................... .. 
NC Wilmington, L & 0 ................... . 
OH Cleveland, C. J. Vonaman Co. ........ . 
OR POI1Iand, General Elctms. ........... .. 
PA Hatboro, Joe Oberlies Co. ........... . 
lX Dallas, Comp. Tech. ................. . 
lX EI Paso, Alexander Entprs. ........... . 
lX Houston, Comp. Tech. .............. .. 
lIT Centerville, West, Inc. .. .............. . 
WA Renton, General Elclms. ............ .. 
WI Brookfield, Sumer, Inc. .............. .. 
Can Don Mills, Ont, RD. Assocs. ......... . 

205-837-1469 
602-98&-9037 
619-576-2162 
406-272-8838 
213-596-9411 
303-477-8160 
3Os.72D-1674 
404-39s. 7079 
70&-991-8500 

317-257-7861 
301-484-5400 
617-828-4835 
313-844-0087 
612-84&-9151 
919-876-5301 
919-256-8110 
216-226-6000 
503-297-8500 
215-87&-4226 
214-783-9831 
915-591-3142 
713-961-1262 
20&-888-8227 
206-884-0969 
414-784-6641 
416-444-0959 

FERROXCUBE, _See Philips Components Discrete 
Products Division 

FIBERGUIDE INDUSTRIES INC. 1 Bay St. Stirling, NJ 
07960, Tel: 908-847-8601, FAX: 908-847-8484; EmpI.: 80; 
SIs. Mgr" Sharon Venzke, Ind. 

FIBEROPTICS TECHNOLOGY, INC., Quassetl Ad. 
PomIreI, CT 06256, Tel: 203-926-0443, 800-433-5246, 
FAX: 203-926-7864, 800-543-2558 

EEM 1991 North American. offices only. For worldwide reps & distributors, see Vol. W. 6.79 



FIBERO Manufacturers and Sales Offices Directory 
FIBEROPTlC SYSTEMS, INC. 468O-B E. Los AnQeIeS 

Ave., Simi Valley, CA 93063, Tel: 805-583-2088, FAX: 805-
583-4018; Empl: 30; SI8. Mgr: Richard Lockett 

FIBERTEK INC. p.o. Box 4000, 305 Beasley Dr. Franklin, 
TN 37065, Tel: 615-794-1400, FAX: 615-7~B9; EmpL: 
30 

FIBRONICS INTERNATIONAL INC. 
Communications Way, Independence Park, Hyannis, 
MA 02601-1892, Tel: 508-na.o700. TELEX:. 951297; 
EmpL: 500; SI8. Mgr: Len JuUus; Dist. Mgr: Jim Sproul 

lie 
FAX: 301-881-0530 

FIC CORP., 12216 Parklawn Dr. RockvIlle, MD 208s2. Tel: 
30101181-8124, 8OO-83IHI594.1WX: 71~; FSC 
No.: 3613; EmpI.: 46; SI8. Mgr: Robert E. Frye, V.P.; Dist. 
Mgr: Robert E. Frye, V.P. ....................... 801365 

FIL TEA pRODucTs, Rockwell International, 2990 
NfWay Ave., Costa Mesa, CA 92B2B. Tel: 714-641-5311. 
TELEX: B95532(COI.l.INS CSMA). FAX: 714-641-5320; 
FSC No.: 2)(491; EmpI.: 60; SI8. Mgr: Bob Johnson 

FlLTRON CO., INC., Sub. of ARX Inc., 148-E SweeI 
HolloW Ad, Old BeIhpage, NY 11804, Tel: 516-752-1144, 
FAX: 516-752-0905; F$C No.: 81631; EmpI.: 90; SIs.Mgr: 
RIchard Michelson ............................. A-1673 

Local Sales Offices & Reps 
CA FeIIoo, GiHand Mtkg. .................. 408-335-3884 
CA La Habra, Cygnus ................. : .. 213-891-2993 
CO Boulder. A. Bissell Co. ................ 303-444-1173 
OH Kettering, J. May Assocs. ............. 513-296-1746 
PA Furlong, Avenlr, Inc. .. ..... .. .. .. .. .. .. 215-348-8290 
IL Palatine, Technical SIs. Assoc. ..... .. . 312-991-15600 
Me Baltimore, Bernard Whi1e & Co. ..•.... 301-484-5400 
MA North Andover. Russet ............... 508-794-4995 
NY E. SyraCuse, MaIL Svcs................ 315-437-7093 
NY Melville, Carnes Assoc. ............... 516-694-1600 
NY Melville, CarnesAssocs. .............. 516-694-1600 
OH KeIIering, J. May Assocs. ............. 513-296-1746 
NY Syracuse, MaIeriaI Svcs. .............. 315-437-7093 
PA Furlong, Aveni •• Inc. • .. .. .. .. .. .. .. .... 215-348-8290 
TX BedfoId, De Armond Ent ............. 817-267-2046 
TX BedfoId, DeArmond Entprs. ........... 817-267-2046 
WA Mercer Island, Eagle Enterprises ....•. 206-232-7401 

FIDElITY CHEMICAL PRODUCTS CORP. 472 FIL TRONICS, INC.. 6010 Parrella, Kansas City, MO 64120. 
FreiinqhuysenAve., Newark, NJ 07114. Tel:201-242-4110, Tel: 816-231-7375, FAX: 816-24HI368; FSC No.: 53733; 
FAX: 201-242-5796; EmpL: 55; SI8. Mgr: Micheel EmpL: 70; SI8. Mgr: Brenda Gabbert 
Aleks/nas 

FIElDPIECE INSTRUMENTS, 6322 B Artesia, Buene 
Park, CA 90621, Tel: 714-992-1239. FAX: 714-992-1239; 
EmpL: 5; SIs. Mgr: Jan Nail; Dist. MgT: Ray Harju 

FAX: 609-599-9508 
FIFTH DIMENSION, INC. 601 New YOlk Ave., Trenton, 

NJ 0883B, Tel: 609-393-8350, 1WX: 510-881-8412; EmpL: 
60; SI8. Mgr: Dick Clawges, Prod. Mgr. 
••• •. •••.••• • .. . •. e-1268-1288, 1468-1469, 1896-1897 

Local Sales Offices & Reps 
NJ Tren1On, Fifth Dimension.. . . . • . . . . . . . . 609-393-8350 

FIl-COIL COMPANY, INC., 800 Axinn Ave., Garden City, 
NY 11530. Tel: 516-228-9445, TELEX: 960127 SWIFT 

FINISHERS, INC. 517 Aido Avenue, Senta CIera, CA 
94054, Tel: 408-988-0222; EmpL: 10; Ski. Mgr: Denise 
Firebaugh 

THE FIRST ELECTRONICS CORP. 71 Von Hillem St, 
Boston, MA 02125, Tel: 617-266-2430, FAX: 617-266-
0332; FSC No.: 14532; EmpL: 65; SI8. Mgt: Chris 
Nastopoulos 

FISCHER~~ 
CONNECTORS 
INCORPORATED 

FAX: 805-295-0090 
FISCHER CONNECTORS, 26245 Avenue Crocker, 

Valencia, CA 91355, Tel: 805-295-0600, 1-6ClG-344-0445, 
TELEX: 499-4162 ........................ C-1365-1371 

Local Sales Offices & Reps 

NYK, FAX: 516-226-9064; FSC No.: 56528; EmpL: 85; SIs. ~ 

AL Huntsville, South Design & MkIg. •..•.• 20~3, 
FAX:205-680-3524 

Sco1tadaIe, T.e. EIctmc. Sis., Inc. ••.•..• 602-994-5153, 
FAX:002-990-8648 

CA Fairfield, BarlbeeuH Assocs. .....•...... 707-428-6095, 
Mgr: William Goldman 

FILM MICROELECTRONICS, 
Microcircuits 

See General FAX:707-426-6099 
CA Mission Viejo, Wayne Champ8 Assocs. 

FILM MICROELECTRONICS INC. 10 B Centennial CA 
..•.. .• .. ..•.. .. .... 714-561-3459,FAX:714-581-2432 
Moorpark, Intarconn Tech. MkIg. .•..••. 805-523-1562, 

Drive, Peabody, MA 01960, Tel: 508-532-9913, FAX: 508- CA 
532-9a54;FSC No.: 27851; EmpI.: 101; SI8.Mgr: KarICyr 

FAX:805-523-1583 
Valencia, Fischer ConnecIors, Inc. ..... 805-295-0600, 

FAX:805-295-0090 

FILTER CONCEPTS INC., 2624 s. Rousselle, Santa Ana, CO 
Golden, J.F. Hurlbu1 Co. . .............. 303-2711-7796, 

FAX:303-276-9909 
IndIen Harbour Bch., Bill Toy & Assocs. CA 92707, Tel: 714-545-7003, FAX: 714-545-4607; SI8. FL 

Mgr: Las EdeIberg ....................... A-1820-1623 

[§3~ 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 10th 51 .. Oakland. CA 94606 

( IFLUKEI 

(213) 452-8002 

) 

...••.•...• , ••....•. 407-773-5805,FAX:407-773-4961 
iN Greenwood, Valentine & Assocs. •.••.• 317-886-2260, 

FAX:317-881-4904 
MD Baftirnore, Chesapeake IndL Mktg. ..... 301-853-0478, 

. FAX:301-853-4675 
MA Newton, M. A. Olson Assocs. Inc. ...... 617-244-4030, 

FAX:617-244-8572 
MI Madison Heights, Pine Sis., Inc. .•..••.. 313-589-0350, 

FAX:313-589-3420 
MN Minneepolls, Electro-Tee Assocs. ...... 612-853-0242, 

FAX:612-854-8601 
NJ CorbIn City, Brown Assocs. •.••• ' •.••.• ~ 

FAX:609-826-4012 
NJ Wayne, aT. Assocs., Inc. .............. 201-884-8040, 

FAX:201-694-6493 
NY Unadilla, J.E.F. Assocs. .•...•.•..••..•. 607-389-9239, 

FAX:807-369-5056 
OH Cleveland, KT/DEPCO ................ 216-442-8200, 

FAX:216-461-2101 
TX Irving, Aid EIcIrns., Inc. ................. 214-790-4761, 

FAX:214-790-9792 
WA Redmond, Eclipse MkIg. ............... 206-B95-8991, 

FAX:206-883-9481 
Can RicImond HIli, On!., Renmark EIdms. Lid. 

.................... 416-881-8844,FAX:416-881-8648 

ASHER-BAKER CORP. 31081ndustriat 31st, Fort Pterce, 
FLA 34957, Tel: 407-488-0750, FAX: 407-486-7679; SIs. 
Mgr:RPeck 

FISHERCAST, Fisher Gauge Un1ited, P.o. Box 179, 
PetarIlorough, OntarIo, Canada K9J 8V9, Tel: 705-748-
9522, FAX: 705-745-8818; EmpI.: 1600; SIs. Mgr: Larry 
Hatfield . 

FISHEATECH, Fisher Gauge Umited, 194 Sophia 
Street, P.O. Box 179, PeterbaIOugh, Ontario, Canada K9J 
6Y9, Tel: 705-748-9522, TELEX: 06-882838, FAX: 705-
748-6312; EmpL: 2OOQ; SIs. Mgr: Earl BaIsay 

FISONS INSTRUMENTS, 24911 Stanford Ave., Valencia, 
CA91355, Tel: 805-295-0019, TELEX: 4720130, FAX: 805-
295-0419; EmpL: 200; SIs. Mgr: Robert ~ 

FITCHBURG COATED PRODUCTS, 
Technographics, Inc., p.o. Box 1106, Scranton, PA 
18501, Tel: 717-347-2035; EmpI.: 300 

THE FIVE STAR CO. 120 W. MaIn St., Plantsville, CT 
08479, Tel: 203-626-5581, FAX: 203-621-5152; SIs. Mgr: 
Robert Murphy 

FJA INDUSTRIF.8, p.o. Box 242, Santa Clara, CA 95052, 
Tel: 406-727-0100. TWX: 91G-33B-026O; SI8.Mgr: Frenk 
J.Ardezzone 

FLANN MICROWAVE INC. Ste. 2200, One Kendall 
Square, C8mbidge, MA 02139, Tel: 1-800-937-3772, FAX: 
617-5n-8234; SIs. Mgr: ~ LansdeU 

FLEX-CORE DIY., Morlan a Assoca., Inc., 8525 
McVay Blvd., WorttinglDn, OH 43235, Tel: 614-889-8152, 
FAX: 614-876-8536; EmpI.: 10; SIs. Mgr: D. Morlan 
.......................................... : ...... A-2228 

MCI 
FLEXIBLE FURNITURE DIVISION 

FAX: 616-685-9195 
FLEXIBLE FURNITURE DIVISION, Metal 

Components, Inc., 323 Acom Street. Plainwell, MI 
49060, Tel: 616-685-8831; EmpI.: 32; SIs. Mgr: Lynn 0. 
MIddlebrook ............. ................ ....... C>10&3 

Local Sales Offices & Reps 
CA Rancho Cucamonga, B & E Assocs. •• 816-282-3224 
CO WeetmInstar, Fine Una Tech. ••••••••• 303-429-3593 
MN Minneapols, HaIdenian-Homme Co. .. 612-331-4860 
NJ Ringwood, Eastern ScientiIic Prods. ... 201-726-7200 
OH ·Medina, Denco ~ ................ 216-723-3233 
VA Vienna, MoIgan Scien1iIic ............. 703-893-4306 

FLEXIBLE TECHNOLOGIES, ArIon, P. 0. Box 4305, 199 
Amaral St, E. Providence, AI 02914, Tel: 401-434-2340, 
TaEX: 6972602, FAX: 401-434-2557; EmpL: 85; SI8 • 
Mgr: Herb Howard 

For sates oIIicee end reps. In the Northeestem region, call 
Ron Sencer- 401-434-2340 For sale oIIIces and reps. In 
California, call Rick KJrchhoIf.- 714-540-2811 For sates 
offices and reps. In MIchIgan, Ohio, end indiana, call 
STAFFCO- 216-331-5100 For sates oIIicee and reps In 
Chicago, Minneeota, and Colorado, call PhD Haran-
812-942-9902 

FLEX-KEY CORPORAnON, EmersonAve., GIoucesIer, 
MA 01930, Tel: 506-281-2040, FAX: 508-281-4730; FSC 
No.: 51163; EmpI.: 50; SIs. Mgr: Robert Keane 
................................................. 801807 

Local Sales Offices & Reps 
~ Sco1tadaIe, DGI ....................... 602-947-3724 
CA Anaheim, Gabriel ..................... 714-66&0860 
CA Los AIigeIee, Oetamaai & Grupp ...... 213-816-0929 
CA Santa CIera, 001 ..................... 408-492-9268 
CO Denver, Advent COIp. ................. 303-455-1985 
DC RockvIlle, MarkIron ................... 301-251-8990 
IA Cedar RapIds, Tech. EIcIms. Inc. ...... 319-366-5443 
Me Hunt Valley, MarIdron . ................ 301-82&-1111 
MI 8irmingham, Riley-Colter SIs. ......... : 816-264-5744 
NY HootIngIon, J. A. Keeneth Co. ......... 516-351-7008 

FLEX-lINK PRODUCTS, INC., 599 FOUI1h St, San 
Fernando, CA 91340, Tel: 818-898-1451, FAX: 818-385-
3022; FSC No.: 8Z887; EmpI.: 60; SIs. Mgr: AI W~ 

FLEXSTAR CORP. 2040 For\WIe Dr. No. 101, San Jose, 
CA 95131-1823, Tel: 406-433-0770, FAX: 406-433-1788; 
EmpI.: 57; SI8. Mgr: Michael WItte, Dir. Sls./Mktg. 

680 North American offices only. For worldwide reps & distributors, see Vol w. EEM 1991 



Manufacturers and Sales Offices Directory FOXEL 
FLEXTRONICS INTERNATIONAl.., 48001 Fremont 

Blvd., Fremont, CA 94538, Tel: 510-226-3539, FAX: 510-
226-3535; Empl.: 1800 

flUID COMPONENTS, INC. 1755 La Costa Meadows 
Dr. San Marcos, CA 92069, Tel: 619-7~, TElEX: 
695092, FAX: 619-744-8095; EI!1ll: 130; SIs. Mgr; Glen 
FIshman 

JOHN FLUKE MFG. CO., INC., 6920 Seaway Blvd., 
Everett. Wa 98206. WA 96203, Tel: 206-347-6100. TElEX: 
185102, TWX: 81().445..2943, FAX: 206-356-5962; EmpL: 
2400; SIs. Mgr; R Wamboft; DIst. Mgr; R Mewett 
. . .. ..... . .... .•..... .. .•.. ... 001248-1248, 1408-1409 

Local Sales Offices & Reps 
AL Huntsville, John Fluke MIg. Co., Inc. . .. 205-637-0581 
fJIZ. Phoenix, John Fluke MIg. Inc. ......... 602-438-6314 
CA Fremont, John Fluke MIg. Co., Inc. .... 415-651-5112 
CA Irvine, John Fluke MIg. Co., Inc. ....... 714-863-9031 
CA San DIego, John Fluke MIg. Co., Inc. .. 619-587-4664 
CO een_, John Fluke MIg. Co., Inc. ..•.. 303-695-1000 
CT Hartford, John Fluke MIg. Co., Inc. .••. 203-659-3541 
DC Washington, John Fluke MIg. Co., Inc. 

....................................... 301-n0-1570 
FL Orlando, John Fluke MIg. Co., Inc. ..... 407-331-4881 
GA Atlanta, JoIv1 Fluke MIg. Co., Inc. ...... 404-953-4747 
IL Chicago, John Fluke MIg. Co., Inc. .... 709-705-0500 
IN Indianapolis, John Fluke MIg. Co., Inc. 

....................................... 317-875-7870 
MA Boston. John Fluke MIg. Co., Inc. ...... 509-863-2400 
MI DaIroIt, John Fluke MIg. Co., Inc. ...... 313-453-3373 
MN Mlmeapolls, John Fluke MIg. Co., Inc. 

....................................... 612-452-4264 
NJ Paramus, John Fluke MIg. Co., Inc. .... 201-262-9550 
NY Rochester, John Fluke MIg. Co., Inc. .. 716-323-1400 
NO Greensboro, John Fluke MIg. Co., Inc. 

....................................... 819-294-8618 
OH Cleveland. John Fluke MIg. Co. Inc. ... 216-234-4540 
OH Dayton, John Fluke MIg. Co., Inc. ..... 513-436-2224 
PA Philadelphia, John Fluke MIg. Co.lnc. 

....................................... 215-647-9550 
TX Dalles, John Fluke MIg. Co., Inc. ...... 214-409-1000 
TX San Antonio, John Fluke MIg. Co., Inc. 

..•.....•.....•.........•.............. 512-340-0498 
WA Seattle, Fluke EIcIms. Canada Inc. .•.. 206-356-5512 
WA Seattle, John Fluke MIg. Co., Inc. ... ... 206-881-6966 
Can Mississauga. Ont, Fluke EIcIms. Canada Inc. 

....................................... 416-~7800 

System & Bench OMM's 

Fluke !list Prods. are available from Fluke authorized dis!. 
Call 800-443-5853 for your. nearest dis!. 

FORCE. INC. 825 Park St, Christiansburg, VA 24073, Tel: 
703-382-0462, FAX: 703-38HI392; FSC No.: 84871; 
ErnpL: 40; SIs. Mgr; Jamee W. Vanhoozier 

FOREDOM ELEC. CO, Blackstone Inds. Inc., Route 6, 
Bethe~ CT 08801. Tel: 203-79:M1622, TELEX: 643483 
BIcksIone" FAX: 203-790-9832; EmpL: 80; SIs.Mgr; Sandi 
Pascoe, Sis. Mgr. 

FORMA SCIENllFIC, INC. Box 848, Marietta, OH 457so. 
Tel: 614-373-4783, FAX: 614-373-6no; EmpI.: 425; SIs. 
Mgr; Art Fad, VP of Domestic Sis. 

FORMAl<, 1120 Federal Road, BrooIdieId, CT 08804, Tel: 
203-775-9492, FAX: 203-775-4376; EmpI.: 20; SIs. Mgr; 
Frank Belbera 

FORTE TECHNOLOGY, INC. 201 Carnegie Row, 
Norwood, MA 02062, Tel: 617-769-9150, TWX: 710-349-
0872, FAX: 617-769-5308 

Local Sales OffIces & Reps 
CA Sunnyvale, Foxconn .................. 409-749-1228 
L Wheeling, Foxoonn ................... 709-215-4870 
OR Hillsboro, Foxconn ... .. .. .... .. .. . .. .. 503-648-8898 

LDcaI Dis/JibuIors 
CA San Jose, Hallmark EIcIms. ........... 408-432-4000 
CO Englewood, Hallmark Etctms. ......... 303-790-1662 
MN Eden Prairie, HaDmark EIcIms. ........ 612-941-2800 
TX Dalles, Hallmark EIcIms. """'''''''' 214-553-4300 
WA Seattle, Hallmark EIcIms. ............. 205-547-<1415 

.Ie 
fllcmONICS 

FAX: 813-693-1554 
FORTRON/SOURCE CORP. Power Supplies, 8819- FOX ELECTRONIcs, 5570 Enterprise Pkwy. Ft Myers. 

G Patterson Pass Ad.. Livermore, CA 94550, Tel: 415-373- FL 33905. Tel: 813-693-0099, TWX: 510-951-7388; FSC 
1008, TELEX: 559291 FORTAONUD,FAX:415-373-1188; No.: 61429; SIs. Mgr; EL Fox/Bill Spino 
EfIllI.: 150; SIs. Mgr; Louie Aldama ...... .. .............. .. .... ............... Ao1384-13118 

FOUNDATION INSTRUMENTS INC. 24 Colonnade Ad.. 
Nepean,ON, CanadaK2E 7.16, Tel: 613-226-4000, TELEX: 
053-4153, FAX: 613-226-4602; SIs. Mgr; Jean Paul 
Clermont 

FOURJAY INDUSTRIES, Box 14617 Northridge Br. 
Dayton, OH 45413-0617, Tel: 513-890-6444, FAX: 513-
890-1692; EI!1ll: 42; SIs. Mgr; M. W. Frawley 

FDxconn(R) 
FAX: 714-256-2068 

FOXCONN INTERNATIONAL, Han Ha~ 590 W. 
Lambert ReI., Bree. CA 92621, Tel: 714-256-1888; Empt: 
120; SIs. Mgr: AI Lorenzen; DIst. Mgr; At Lorenzen 
........................................... Co1372-1374 

FLUKE 

Handheld OMM's 

Local Sales Offices & Reps 
AL Huntsville, Sou1heesI Tech. Grp. .•.... 205-534-2378 
fJIZ. Mesa, System Sis. of Arizona Inc. ...•• ~9 
CA Camerin Park, Brooks Tech. Grp. ..... 916-679-2025 
CA Canoga Park, Groh Aesocs. . •• . . . . . . .. 819-884-8550 
CA Irvine, Groh Aesocs. .................. 714-837-9871 
CA Mt View, Brooks Tech. Grp. ........... 415-960-3880 
CA North Hollywood, Groh Assocs. ....... 819-509-9111 
CA Poway, Groh Assocs. ................. 619-673-4321 
CA San Clemente, Groh Aesocs. ......... 714-381-2321 
CA San CIernen1e, Groh Aesocs. ......... 714-498-6588 
CA West Covins, Groh Aesocs. ........... 819-926-8579 
CO Uttteton, Megatronix .................. 303-730-8282 
CT North Haven, KItchen & Kutchin ...... 203-239-0212 
FL AIIarnonIe Spring, SernIronic Assocs. 

407-831-6233 
FL CIeeJwa1er, SemIronic Aesocs. .. ;...... 813-461-4675 
FL Ft Lauderdale, Semtronic Assocs. .... 305-731-2484 
GA Lawrenceville, Southaasl Tech. Grp. .• 404-979-2055 
IL Itaska, Janus Inc. ..................... 709-250-9650 
IN indianapolis, Wilson Tech. SIs. Inc. .... 317-672-2513 
IA Cedar Rapids, SpectrUm SIs. • . •• . • . . •• . 319-388-0578 
KS Overland, Spectrum Sis. .............. 913-64&6811 

Temperature 
Logging Systems 

FLUKE Authorized 
Stocking Distributor 

For Product Information & Ordering, 
Call RAG Electronics ... 

!r 800-732-3457 or 818-998-6500 
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FOXEL . Manufacturers and Sales Offices Directory 
MD Ellcott OIly, Beacon North Inc......... 301-481-9442 
Me Randallstown, Beacon North Inc. ..... 301-856-2266 
MA Burlington, ~ & KuIchIn .•..•••.. 617-2»2660 
MI Benton 1Wbor, McNabb & Aaeocs. .;. 616-925-2166 
MI Groaae PoInte, Greiner •••••••••.••••• 313-489-0166 
UN Edna, GIbb EIcIm. SIB. • • • • • • • • •• •• • • • • 812-636-3370 
UN Mlnnalllnka, Glbb EIcIms. SIB. ........ 81~ 
US MerkIan, Southeaat Tach. GIp. ....... 801-485-7055 
MO' FIorIsaan1, ~ SIB. .......... .... 31+1121-1313 
MO Hazelwood, ~ SIB. ............. 314-731-5151 
NO Zebulon, Southeaat Tach. GIp. .. .. .. .. 91 &-289-5589 
NJ MedIad, CompOnent ConauI1anls •••• 60&-854-5300 
NJ Pan!lppany. HlM ..................... 201-:163-1535 
NM Alburquerque, Syatem.SIB. of NM ..... 5OIHI89-2901 
NY NorIhpor1, HLM ....................... 5111-757-1806 
NY Syracruae, Pi Trona ................ : 315-465-7346 
NY Williamsville, PI Trona .. .. .... .. .. .. . 716-689-7638 
OK Bethany, DesIgn MkIg. ................ 405-769-5911 
OH Centerville, Bear Mktg. Inc. .. .. .. .. .. .. 513-436-2081 
OH RIchIIeId, 11M' Mktg.1nc. .............. 216-659-3131 
OR Portland, ES. a- ............ .. .... 5OS-292-8840 
PA AllIson Park, BearMktg.Inc. .......... 41~92-1150 
PA PItIaburgh, Bear Mktg.lnc. .. ;.... ..... 412-531-2002 
TX Austll\ DesIgn Mktg. ...... ............ 512-283-9151 
TX Cellae, DesIgn Mktg. ...... ;........... 214-489-8151 

CA Chat8wor1h, Future EIcIms. Corp. ..... 618-772-6240 
CA Chat8wor1h, Marshall Jnds. ...... ...... 818-407-4100 
CA EI Monte, MarshaIIInds. .............. 818-307-6313 
CA EI Monte, MtnhaIIIndS. .............. 818-459-5527 
CA Irvine, Future Elclms.1nc. ............. 714-250-4141 
CA 1Nine, Integrated EIcIms. Corp. •••••••. 714-837.Q960 
CA Irvine, MarshaIIIndS. ............ ;..... 714-85&-5050 
CA MlIpiIaa, .Marahallinds. .. .. .. .. .. .. .... 408-942-4800 
CA MountaIn V_, ~EI.KO •.•••.•. 415-967~18 
CA Rancho Cordova, MarshaIIInds. .....• 918-835-9700 
CA Reaede, Jan DevIces ................. 818-708-1100 
CA San Diego, Cypress EIcIms. .......... 619-535-0011 
CA San Diego, Future EIcIms Corp. .. ..... 61&-278-5020 
CA San Diego, Marshallinds. .. ........... 61&-578-9600 
CA San Joee, Future EIcIms. Corp. ..... ~. 408-435-9100 
CA San Joee, InIeIJ'8I8d EIcIms: Corp. •••• 408-435-1000 
CA San Joee, Jaco EIcIms. Inc. ........... 408-432-9290 
CA Santa Clara, Cypress EIcIms. •.•.•...• 408-980-8400 
CA Tustin, Jaco EIcIms. .................. 714-258-9003 
CA WasIIaka Village, Jaco EIcIms. Inc.. . . • 8IJ5-495.9998 
CA Woodland, Cypress EIcIms. ........... 818-71G-7780 
CO Broomfield, Future EIctms. Corp. ...... 303-421-0123 
CO eenv.. Integrated EIcIms. Corp. •••••. 303-292-6121 
cO Englewood, Cypress EIdmS- .......... 303-792-51129 
CA Sacramento, Integrated EIcIms. Corp. 

TX Houston, DesIgn Mktg................. 713-550-3316 co 
UT ~ Lake City, Charles Fields & Aaeocs. CT 

918-383-6030 
Thornton, Marshallinds. .............. 303-451-6383 

....................................... 801-531-11177 CT 
VA Starling, Beacon North Inc. ........... 703-478-2480 CT 

BeIheI, Future Elcims. Corp. ......... ., 203-743-9594 
Meriden, Jaco Elcims. Inc. ............ 203-235-1422 

WA Kirkland, ES. a- .................. 206-823-9535 CT 
WI Waukasa, Janus Inc. .. .. .. .. .. .. .... .. 414-542-7575 FL 

WaUingIord, Cronin EIcIms. Inc. •...•.. 203-265-3134 
WailingIoId, Marshalllnds./CT Div. ••. 203-265-3822 
Altamonte Sprgs., Future Elcims. Corp. 

PR Hato Ray, Semtronlc Assocs. ......... 80&-778-0700 407-767-8414 
407-767-11585 
407-241-7943 
813-578-2770 
305-977-4660 

Can Kanata, ON, ~Source, Inc. ...... 613-592-3214 FL 
Can PoInte ClaIre, PO, Electro Source, Inc. FL 

Altamonte Sprgs., Marshallind. .••.•.• 

Can RaxdaIe, ON, Electro Source, Inc. .•... 
Can VIIIlCOUWr, Be, EIecIi-o Source, Inc. •.• 

L.ocaJ DIBtrIbuttxa 
AL Hunstville, Marshallinds. ... ; ....... ;. 
AL HuntsvIlle, Cypress EIcIms. .......... . 
AL HunIIIVIlIe, Reptron .................. . 
AZ PhoEInIx, Force EIcIms. .............. . 
AZ PhoEInIx, Future EIcIms. Inc. ........ .. 
AZ PhoenIx, Marahallinds. .............. . 
AZ PhonenIx, Future EIcIms. Corp. .••.••• 
AZ TIIII1l&, Cypress Elcims. ............ .. 
CA au- Park, Cypress EIcIms. ........ . 
CA Calabasas, Marahalllncls. ............ . 

514-630-7466 FL 
418-875-4490 FL 

Boca Raton, Jaco EIcIms. .......... .. 
Clearw_, Future EIcIins. Corp. .•..•• 
ForII.audeI'daIe, MaIshaIIIndS. ••••••• 
Fort Lauderdale, Reptron EIcIms. Inc. B04-435-B066 FL 

205-881-9235 
205-533-0783 
205-722-9500 
6IJ2.437:1080 
8OC).842.8722 
602-498-0290 
800-842-8722 
802-988-2258 
213-404-0445 
818-878-7000 

....................................... 305-735-1112 
FL SI. PeIerIIIlurg, M8rshaIIInds. ......... 813-573-1399 
FL TIIII1l&, Reptron EIcIms. Inc. .......... 813-855-4856 
GA Nora'oss, Future Elcims. Corp. .. .. .. .. 404-441-7676 
GA Nora'oss, MarahalllncIs. ••.•••.••••••• 404-923-5750 
GA Noroross, Reptron EIctms. Inc. ........ 404-448-1300 
L ~Ie, Cypress EIcIms. ..••..... 708-350-2005 
IL Hollman e--. Intagraled EIctms. Corp. 

• • .. • • • • • • • • • • • • . • • • • . .. • .. • • • . .. • • • • • • 708-843-2040 
IL SchaUmburg, Future EIcIms. Corp. ••.. 708-882-1255 
L Schaumburg, MarahalIInds. .......... 708-49G-0155 

FLUKE 

System & Bench DMM's Handheld DMM's 

L Schaumburg, Reptron EIcIms.Inc. ..... 708-882-1700 
IN C8nneI, AIIax Elclms.1nc: ...... ....... 317-848-1323 
IN IndianapoIIe, MarahalIInds. ........... 317-297-0483 
KS Lenexa. MarshaIIInda. ................ 913-492-3121 
MD ColumbIa, Future EIcIms. Corp. ....... 800-638-1851 
Me Columbia, Jaco EIcIms. Inc. • . •. . • . .• •• 301'995-8620 
Me Silver SpIog, ManIhaIIInds. .. .. .. ..... 301-822-1118 
MA BoIIon, Future EIcIms. Corp. •••••••••• 508-368-2400 
MA Needham, Cronin Elclms.lnc. ......... 817-44&-8000 
MA Tewksbury, Jaco EIcIms. .... ......... 508-840-0010 
MA WasIbofO, Future EIcIms. Corp. ••••••• 8OQ.44O.OO5O 
MA WIlmIngton, Jaco Elclms.lnc. ........ , 817-273-1880 
MA WlImingIon.MarahalInds. ........ : ... 817-858-0810 
MI Grand RapIds, EO EICIms., Inc. ........ 818-530-0578 
MI Grand Rapids, Future EIcIms. Corp. ••• 618-898-6872 
MI LIvonIa, Future EIcIms. Corp. ......... 313-281-5270 
MI Livonia, Marshallinds. ................ 313-525-5850 
MI livonia, RepIron Elclms.lnc. .......... 313-525--2700 
NO RaleIgh, RepIron EIctms. Inc. ......... 91&-870-5189 
MI W)omIng, EO EIcIms. Inc. .. .. .... .... • 618-530-0578 
UN Eden PraIrIe, Cypress EIcIms. .... .. ... 612-934-2104 
UN Eden PraIrIe, Future Elcims. Corp. ... , 812-944-2200 
UN MInneIonka, Reptron Elclms.1nc...... 812-838-0000 
MN PIymouIh, MarahaIIInds. .............. 812-55&-2211 
MO Bridgeton, ManrhaIIInds. .......... .... 314-291-4850 
MO SI. Charles. Heartland EICIms., Inc. .... 314-447-3418 
MO SI. LouIs. FranIdIn EIcIms. .... .......... 314-42&-3111 
NH Manchester. Cronin EIcIms. Inc. • • • ••• • 803-824-0105 
NJ Bellmawr, MId AtIanIIc EIcIms. ........ 80&-831-6303 
NJ FaiIfteId, MarahaIIIndS. ............... 201~ 
NJ Marlton, Future Elclms.Corp. •..••••.• 6Cl9-5II6-408O 
NJ Mw1t Laurel. Future EIcIms. Corp. ... 80&-778-7800 
NJ Mt. Laurel, MarahaIIInds. ............. 80&-234-9100 
NJ Totowa, Jaco EIcIms. Inc. ............. 201-842-4000 
NY Buffalo, SummIt ...................... 718-667-2800 
NY Cedar RapIds, Dee EIcIms. ........... 31&-385-7551, 
NY E Syracuse, CronIn ................... 315-433-o1lS3 
NY HIIIJIII*III&, Future EIclms.Corp. •• . •• • 518-234-4000 
NY Haujlpauge, Jaco EIcIms. Inc. •• . •• • •• • 518-273-5500 
NY Hauppauge U MarahaIIIncIa. ......... 518-273-2424 
NY Johnson City, MarahaIIInds. .......... 807-798-1611 
NY UverpooI, Future EIcIms. Corp. ....... 315-451-2371 
NY Roc'-, CAM/RPC ................ 718-427-9999 
NY RochesIer, Future EIcIms. Corp. ....... 718-272-1120 
NY RochesIer, MarahaIIInds. ............. 718-235-7820 
NY RochesIer, SunmR ................... 718-334-8110 
NY Stony Brook, Dove EIcIms. ........... 516-689-7733 
NY VICIOr. Add EIcIms. ................... 718-924-4780 
NO RaleIgh. Marahallinds. ................ 919-878-9882 

Temperature 
Logging Systems 

FLUKE Authorized 
Stocking Distributor 

For Product Information & Ordering, 
Call RAG Electronics ... 
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Manufacturers and Sales Offices Directory 
OH Cleveland, CAM/RPe ..•.•.•..•..•... 216-461-4700 
OH Dayton, Marshallillds. ...•........•.•. 513-898-4480 
OH MayfIeld HIs., FutUre Elctms. •....•.. " 218-449-6996 
OH SolOn, Marshaliinels. ....••............ 216-248-1788 
OH Solon, RepIron Elctms.lnc. •......•... 800-445-7476 
OK Tulsa. Marshaliinels. ....••.....•..•... 916-622-7151 
OH Westerville, Marshaliinels. •.......•... 614-891-7580 
OH Worthington, Reptron Elctms.lnc .• , '" 614-436-6675 
OR Beaverton. Almac Elctms. .•.•.•..... " 503-629-8080 
OR Beaverton, Cypress Elctms. ., ....... " 503-641-2233 
OR Beaverton. Future Elctms. Corp. ...... 503-645-9454 
OR Beaverton. Integrated Elctms.Cofp. . . • . 503-641-1690 
OR Beaverton. Marshall Inds. ...........•. 503-644-5050 
OR Portland, Cypress Elctms. . . . . . . . . • . . . • 503-223-6900 
PA Export. Advacom ...................•• 412-325-7551 
PA McKean, Advacom .................•. 814-476-7774 
PA Pittsburg. CAM/RPe ................. 412-782-3nO 
PA Pittsburg. Marshallillds. .............. 412-786-0441 
TX AddIson. Jaco EIctms. ................ 214-733-4300 
TX Austin. Force EIctms. .........•....... 512-835-7395 
TX Austin, Marshaliinets. .....•.........•. 512-837-1991 
TX CarroIRon, Marshaliinels. ............. 214-233-5200 
TX Carrollton, Reptron Elctms., Inc. ""'" 214-702-9373 
TX Dallas, Cypress Elctrns. . . . • . . • . . . . . . .. 214-225-0065 
TX EI Paso. Marshall Inds. .. .. . .. . .. . .. .. . 915-593-0706 
TX Farmer Branch, Force Elctms. of TX .. 214-247-9955 
TX Harlingen. Marshailinets. . .. . .. . .. .. . .. 512-542-4589 
TX Houston, Force Elctms. ......•........ 713-561-6644 
TX Houston, Marshall lnets. ............... 713-895-9200 
TX RIchardson, Future Elctms. Cofp. ..... 214-437-2437 
TX Rlchardeon, Jaco EIctms. Inc. ......... 214-235-9575 
UT North SaR Lake, Integrated EIctms. Cofp. 

....................................... 801-977-9750 
UT SaR Lake City, Future Eicims. Cofp. '" 801-972-8489 
UT SaR Lake City, Marshallinds. ......... 801-485-1551 
WA Bellevue, Aimac Elctms. .............. 206-643-9992 
WA Bellevue, Integrated EIctms. Cofp. •... 206-455-2727 
WA Bothell, Cypress Elctrns. .............. 206-463-1144 
WA Bothel~ Marshallinds. ...............• 206-486-5747 
WA Redmond. Future Elctrns. Corp. ....... 206-881-8199 
WA Redmond, Jaco Elctms.lnc. ""'"'''' 206-881-8199 
WA Spokane. Almac Elctms. """"""" 509-924-9500 
WI Milwaukee. Progressive Image Inc. "" 414-321-4722 
WI Waukesha. Marshalllnda. ............. 414-797-8400 
EXP PA, Advacom ......................... 412-325-7551 
Cen Brarnpton. ON, Marshall lnets. .....••.. 418-456-8048 
Cen Downsview, ON, Future Eicims. Corp. 

....................................... 416-638-4771 
Cen Nepean, ON, Carsten ................. 613-726-9250 
Cen Ottawa. ON, Future Elctms. Cofp.' ..... 613-82~13 
Cen Pointe Claire. PO, Future Elctms. Corp. 

Cen Pointe Claire, PO, Marshall Inds. . .... . 
Can Scarborough, ON, Carsten ........... . 
Cen St Laurent PO, Carsten ............. . 
Can Vancouver, BC, Future Elctms. Cofp. .. 

514-694-7710 
514-694-8142 
418-495-9999 
514-334-8321 
604-293-1166 

FOX METER INC., 525 N. Main St, Elburn. 1l60119, Tal: 
706-365-2422, FAX: 706-365-2898 ....... 001345-1347 

F-P ELECTRONICS, 6030 Ambler Dr, Mississauga. Ont., 
Cenada L4W 2Pl, Tel: 416-624-3020, TElEX: 06-961437, 
FAX: 416-624-4572; Empl.: 280; SIs. Mgr: Paul A. Manuel 
.............•............................. B·1075-10n 

Local Sales Offices & Reps 
Il Chicago, Matrix Media .. . . . . • . . . . . . . .. 800-283-4346 
MA Hopkinton, FP Displays. Inc ........... 617-742-2335 
PA Paoli, Tyler Grillin Co. ................ 215-647-1550 
TX Dallas, Matrix Media .......•...•...... 8()()'263-4346 
Cen Mississauga. Ont, F-P Electronics .... 416-624-3020 

FRAMAR METAL PRODUCTS CO., INC., 345 Carnegie 
Avenue, Kenilworth, NJ 07033, Tel: 908-241-0710, FAX: 
908-241-1876; Empl.: 7; Sis. Mgt: John W. Moore. Jr. 

JOHN FRANEK CO., INC, See Power Star, Inc. 

THE FREDERICKS COMPANY, Philmont Ave. & Anne 
Street. Huntingdon Valley, PA 19006, Tel: 215-947-2500, 
FAX: 215-947-7464; Sis. Mgr: William J. Devlin 

rREED 
Megohmmeters~ 

FREED MEGOHMI:TERS, See Industrial Test 
Equipment 

FREED TRANSFORMER CO., INC., Electronic 
Transformer Corp., p.o. Box 188, Totowa. NJ 07511, 
Tel: 201-942-2222, FAX: 201-942-9014; EmpL: 130; Sis. 
Mgt: Dan Rovine 

FREQUENCY & TIME SYSTEMS, INC., Datum, Inc, 
34 Tozer ReI., Beverly, MA 01915, Tel: 508-927-8220, 
TElEX: 94-0518 FTS BVL Y, FAX: 506-927-4099; FSC No.: 
56219; EmpL: 72; SIs. Mgt: Robert E Murphy 

FREQUENCY CONTROL PRODUCTS, INC, 
American Time Products Div.,430 Commack Rd., Dear 
Pk, NY 11729, Tel: 516-243-5730, TWX: 71()'561-0014. 
FAX: 516-243-5745; FSC No.: 59559;03040; EmpL: 70; 
SIs. Mgr: A. caggiano 

FREQUENCY DEVICES, INC., 25 Locust St. Haverhill, 
MA 01832, Tel: 508-374-0761, TWX: 710-347-0014, FAX: 
506-521-1839; EmpL: 40; Sis. Mgt: Frank J. DeGIso 
...... " ....•........•.. " . .. . . .. A.1674-1675; 001011 

Local Sales Offices & Reps 
CA Laguna Hills. Elotek Sys., Inc. ......... 714-830-4856 
CA San Ramon. Tech. ConsuRants,lnc .... 415-83<HlB29 
FL Orlando, DI!jtaI Analog Inti. SIs. ....... 407-299-n54 
IL Chicago, Kingston Camps. ............ 312-4n-7BOO 
MA Holbrook, Mclellan Assoc. ............ 617-767-4771 
MI Livonia. Lowel~Wendt Mid. ........•.. 313-464-2722 
NJ East Brunswick, Winch Sis. Assocs. ... 201-613-1515 
NY DeWitt, DB Environmenta~ Inc ......... 315-446-0220 
NY Roslyn Heights, Winch SIs. Assocs.... 516-681-3163 
NC Charlotte, Zelco Assoc. ............... 704-541-6122 
OH Dayton, Midwest Mktg. ................ 513-733-2511 
PA Sellersville, Tech-Com Mktg........... 215-723-0820 
TX Dallas, Norcom Assoc. . .. .. .. .. .. .. ... 214-388-4888 
WA Seattle, Brett Assocs. ................. 208-431-8080 
Cen Don Mills. Ontario, R D. Assocs. ...... 416-444-0959 

FAX: 516-794-4340 
FREQUENCY ELECTRONICS, INC., 55 Charles 

Lindbergh Blvd, Mitchel Field, NY 11553. Tal: 516-794-
4500; Empl.: 950; SIs. Mgr: Gene Kushner 
....•.....•.........................•.....• A·1368-1389 

Local Sales Offices & Reps 
KZ. Scottsdale, Destomasi & Grupp. Inc. .. 602-947-3724 
CA Cupertino, Evargo Corp. .............. 406-257-8676 
CA Mountain View, Disman-Bakner .•. . . .. 415-969-3010 
CA Scottsdale, Detomasi & Grupp. Inc. ... 406-492-9256 
CA Torrance. Datomasi & Grupp. Inc. ..... 213-618-8896 
CO Franktown, Exelcis ................... 303-641-4305 
FL Orlando, Truex Assoc. ................ 407-659-2160 
KS Lenexa. Midtec Assocs.. Inc. .......... 913-54 H 729 
MD Hunt Valley, Marktron ................. 301-628-1111 
MD Rockville, Marktron ................... 301-251-6990 
MA Wayland, Hi-Tech SIs. ................ 508-853-3838 
MN Minneapolis, Tectearn SIs., Inc. ........ 612-654-6616 
MO Sl Louis. Midtec Assocs.. Inc. ......... 314-275-8866 
NH Bradford, H~Tech Sis., Inc. ............ 603-938-2992 
NJ Clarksburg. Micro Lambda . . . . . . . . . . .. 609-259-0400 
NJ Totowa. Technical Mktg. Assocs. ..... 201-612-0356 
NY E. Syracusa, Em-Tech Assocs.. Inc. ... 315-437-8410 
OR Beaverton, Earl & Brown. . . • . . . . . . . . . . 503-643-5500 
TX Garland. McBride ScientifIC SIs., Inc. •• 214-494-5000 
WA Redmond, Earl & Brown .............. 206-885-5064 

FREQUENCY SELECTIVE NETWORKS, 69-20 
Garliald Ave, Woodside, NY 113n, Tel: 718-424-7500, 
FAX: 718-424-3459; FSC No.: 56662; EmpL: 30; Sis. Mgr: 
Michael L Izzolo ............................... A·1370 

Loc8J Sales Offices & Reps 
CA San Joss, Blue Elctm. SIs. ......•..... 408-345-0260 
NY Huntington, Carnes Assocs. . . . . . . . . . .. 516-694-1 BOO 
OH Dayton. Aschbacher Assocs........... 513-252-n85 

FAX: 301-694-7698 
FRIWO, Friemann & WoH, 8118Claiboma Dr., Frederick, 

MD 21702, Tel: 301-694-7479 ............ 001755-1757 

Local Sales Offices & Reps 
AL Huntsville, Dean Assocs. ............... 205-88()'8200, 

FAX:205-BB0-6629 
CA San Diego. Power Assocs. ............. 619-275-0641, 

FAX:619-278-7993 
CO· Parker, Milcro SIs. Co. .................. 303-841-4131, 

FAX:303-B41-4131 

FTS/AU 
II.. Rasca, Circu~ SIs. .•........••.•...•.•.• 708-773-0200, 

FAX:706-n3-2721 
MN Minneapolis. Tectearn Sis., Inc. ......... 612-654-6616, 

FAX:612-854-6031 
NJ Vincentown, Andrews Assoc. .......... 609-286-8859, 

FAX:609-286-1247 
NJ Watchung. Dolan Assoc ................ 908-753-2671, 

FAX:908-753-2593 
OH Cleveland, Tech SIs. Assocs. ..... : .... 216-46HIB26, 

FAX:216-461-5611 
OR Lake Oswego. SPS .................... 503-697-n81, 

FAX:503-697-7764 
VA Front Royal, ESL/Eltron Sis. ........... 703-635-8123, 

FAX:703-635-1933 
Can Canada. RFM Electro Sis. Inc. ......... 613-727-1606, 

FAX:613-727-6909 

Local Distributots 
MA Sharon, Adcour "" 617-784-B123,FAX:617-764-5563 

FRONTIER ELECTRONICS, 9301-101 Jordan Ave, 
Chatsworth, CA 91311, Tel: 818-709-9888, FAX: 818-709-
9897; EmpL: 350 ............................... A·12G8 

FRONT PANB. DEVICES. INC, 2140-5 Pond Ad., 
Ronkonkoma. NY lln9, Tel: 516-737-3322, FAX: 516-
737-3326; EmpL: 20; SIs. Mgr: John a Powers 

LH. FROST LIMITED, 1130-Eighth Line, 0akvI11e,0nt., 
Cenada L6H 2R4, Tel: 418-944-8881, FAX: 416-844-6895; 
EmpL: 120; Sis. Mgr: C.M. Webb 

FSI/FORK STANDARDS, INC, 688 Western Ave., 
Lombard, Il 60148-2097, Tel: 706-932-9380, 800-468-
6009, FAX: 706-832-0016; FSC No.: 14996; Empl.: 25; SIs. 
Mgr: Alfredo J. Ramirez 

FTSI AUSTRON, P.O. Box 14766, Austin. TX 78761-4766, 
Tel: 512-251-2341, TWX: 91()'874-1356, FAX: 512-251-
9665; FSC No.: 24672; EmpL: 100; Sis. Mgr: Ron Myers 
...........•......•.....•........................ A·1371 

Local Sales Offices & Reps 
AL Huntsville, Southern Mktg. ............ 205-534-8020 
P;z Phoenix. Bemhill Assocs. ............. 602-955-2955 
P;z Phoenix. Tech. Mktg. Specs. .......... 602-582-4800 
CA Dana Point FTSI Austron .• . . . . • . . . . .. 714-496-0838 
CA Irvine. Datum ......................... 714-552-3780 
CA Long Beach, FTS/Austron ............ 213-425-6951 
CA MIn. View, N.S. Westronics ..... .. .. ... 415-960-1111 
CA . Santa Clara, Ward-Davis Assocs. ..... 406-245-3700 
CO Englawood, Bemhill Assocs. .......... 303-741-3844 
CO Grand Junction, Barnhill Assocs. .. .... 303-24HI039 
CO Littleton. Vic Myers Assocs. Inc. ....... 303-73()'7313 
FL Longwood, Southem Mktg. ........... 407-682-6317 
FL Orlando, COl.-INS-CO ................ 407-423-7615 
GA Alpharalla, Dataport Technlgs. ........ 404-684-2057 
GA Marialla, Southern Mktg. .••.•......... 404-585-0603 
GA Norcross, COl.-INS-CO ............... 404-925-9815 
IL Bloomington, Dataport Technlgs. ..... 309-662-2056 
IL Decatur, Detaport Technlgs. .......... 217-423-9948 
IL Elk Grove, Loren Green Assoc. ....... 312-593-0262 
IL Schaumburg. Dataport Technlgs. ..... 706-892-3411 
IN Indianapolis. Detaport Technlgs. ...... 317-841-0759 
IA Des MoInas, Dataport Technlgs. ...... 515-27()'()188 
KS Lenexa, Dytec/South Inc. . . . . • . . . . . . .. 913-686-0215 
KS WIchita. Dytec/South Inc. ............. 318-283-7090 
LA Metairie, Oata Mktg. .................. 504-833-3855 
MD Rockville, Creative Mktg. Assocs. Ltd. 

MA Reading. Scheinfein Assocs. ......... . 
MN Edina. Dytec Inslrs. .................. . 
MN Mlnneapons. Dataport Technlgs. ..... . 
Me Maryland Heights, Dytec/South Inc. .. . 
NE Omaha, Dataport Technlgs. .......... . 
NH Concord, Concord Comma. .......... . 
NJ Haddonfield, G.L Williams Assocs. ... . 
NJ Union, Friedman Assocs. ......... ' .. .. 
NM Albuquerque, Bemhill Assocs. ....... . 
NM Albuquerque, Vic Myers Assocs. Inc. .. 
NY Frankfort, KapItaIlnstr. SIs. .......... .. 
NC Durham, Southern MkIg ............. .. 
OH Centerville, Micro Sis. ............... .. 
OH DubUn. Micro Sis. ................... .. 
OH North Olmsted, Micro SIs. •..•...•..... 
OK Tulsa, Barnhill Assocs. .............. .. 
OK Tulsa, Oata Mktg. ................... .. 
TX Austin. Barnhill Assocs. ............. .. 
TX Austin. Data Mktg. ..... : ............. . 
TX Dallas, Data Mktg. .................. .. 
TX Houston, Bemhill Assocs. ........... .. 
lX Houston, Oata Mktg. ................ .. 
TX Richardson, Bemhill Assocs. ......... . 
TX San Antonio. Oata Mktg. ............ .. 
UT Orern, Bemhlll Assocs. .............. .. 
UT SaR Lake City, Vic Myers Assocs. Inc. 

301-251-4100 
617-944-2304 
612-831-7169 
612-546-8817 
314-739-0665 
402-:334-1222 
603-228-8627 
809-428-6060 
201-964-6200 
505-299-7658 
505-884-6878 
315-894-4245 
919-479-6034 
513-433-8171 
614-792-9117 
218-734-3080 
918-492-5036 
918-494-2711 
512-343-6448 
512-338-4701 
214-661-0300 
713-n6-2382 
713-954-5020 
214-231-2573 
512-342-3031 
801-228-1239 

....................................... 801-561-1760 
VA Reston, Austron ...................... 703-471-7963 
WA Bellevue, Control Comma. ............ 208-454-9297 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 683 



FTSAU 
rn AUSTRON DATUM, INC. See Frequency & 

Time Sys. Inc., Datum Inc. 

FTS SYSTEMS, INC., Ate. 209, p.o. Box 158, Stone Ridge. 
NY 12484, Tel: 91+687-<1071, TWX: 51()'247~7, FAX: 
914-687-7481; EmpL: 1000; SI8. MgT" Brian Adams , 

FWI ELECTRIC CORP. OF AMERICA, 515 South 
Flower St No. 1660, Los Angeles, CA 90071, Tet 213-622-
4490, FAX: 213-488-9382; EmpI.: Vasuko Suzuki; SI8. 
MgT" Hisao Ohno; DIst. MgT" Masanao Deguchl 

~.. I ® ,,.UJIPO Y,oc 

FAX: 908-272-2241 
FUJIPOLY, INC. 750 Walnut Ave., Cranford, NJ 07016, 

Tel: 9()8.27~; EmpI.: 100 
., ............................ C.I375-1379, 1678, 1. 

Local Sa/e& 0ffl0e8 & Reps 
AZ Tempe, Electronics Dev. & SIs. .... ,... 602-438-1547 
CA Conaga PIc., caw Comp. SIs. ......... 818-70().2684 
CA Mountalnview, Frauman Assoc. ...... " 415-964-9464 
CO Longmont, Butler Tech. Sis. •. .... .. ..• 303-651-7703 
FL Maitland, ELA. Inc. .......... , .... .. . . . 407-680-9600 
IL Palatine. Technlgy. Sis. ............... 708-891-6600 
MN Eden Prairie, ElecIronic Innovators Inc. 

.. '., ................... ' .. ' ........... 612-94Hl830 
NY Clarence, A.W. Mitschai' Co. Inc. ...... '718-758-2350 
NO Raleigh. A. W. Mitscher Co. ........... ,919-848-0941 
OH Brecksville, Bill Putich Sis. ............ 218-528-8600 
TX Dallas, Innovative Tech. Sis. .......... 214-699-3485 
WA Bellevue, Quest Mktg. Inc. ............ 208-747-9424 
EXP Israel. Ellmec ........................ 972-3-9643441 
Can Toronto. Norgay Entprs. Ltd. .......... 418-234-6966 

OJ 
FUJITSU 

FAX: 408-432-1318 
FUJITSU AMERICA. INC., Computer Products 

Group. 3055 Orchard Dr. San Jose, CA 95134, Tel: 408-
432-1300, TWX: 91G-338-2193; SIs. MgT" Roger BaIcIeII; 
DIst. MgT: Dave Krevanko ............... 1101011-1088 

LocsI Sa/e& 0ffl0e8 & Reps 
CA Irvine, Fujitsu America ...... .'......... 714-553-1250 
CA San Jose, Fujitsu America .•.•.....•.. 408-452-0890 
CA Sherman Qaks, Fujitsu AmerIca....... 818-906-1995 
CO Golden, Fujitsu America ....... :...... 303-278-8717 
FL Ft Leuderdale, Fujitsu America ....... 305-771-IT05 
GA Marrietta, Fujitsu America ..•....•.. . .. 404-953-0130 
L Itasca. Fujitsu America................ 312-25().8230 
MA BurlIngton. Fujitsu AmerIca ........... 617-228-6310 
MN Minnetonka, Fujitsu America'. . . . •• . . .. 612-932-9600 
NJ Manasquan, Fujitsu America . . . . . . . . .. 2Ol-:!23-8222 
OR Lake Oswego. Fujitsu AmerIca . . . . . . . . 503-624-9266 
PA MaIvem. Fujitsu America .. .. .. .. .. .... 215-648-3958 
TX Auatin, Fujitsu AmerIca ............... 512-343-4514 
TX Irving, Fujitsu America ................ 214-650-ITOI 
WA K1r1dand. Fujitsu America ............. 208-828-7450 
VA Vienna, Fujitsu America............... 703-358-5758 

Local DisItIbutots 
AZ PhoenIx, Frontier Technlg. ............ 602-998-4438 
CA carlsbad, VItek DIstribution Grp. ...... 619-431-2500 
CA EI Monte, Marshallinds. .............. 818-458-5500 
CA Garden Grove. WyIe Labs. ............ 714-891-1717 
CA IrVine, Modem Info. Sys. ......•. .. ..... 714-758-8632 
CA Sen Jose, Law/Cypreaa DisIrbg. .•.. .. 408-297-9600 
CA San Jose, MicroIend .................. 408-922-0242 
CO Englewood, R-Squared DisIrbg. ......• 303-799-9292 
IL Mt Prospect, PC Dist .. .. .. .. .. .. .. .. . 312-288-0700 
MN Eden PraIrie, Avnet c:orr.,uter Technigs. 

............... ........................ 612-944-1114 
MN Eden PraIrie, Northern Computer Sys. 

MN Minneaplis, Datalnk, Corp. .......... .. 
NY Rochester, cameron Computer •.••... 
NY. WeeIbury, Sohweber EIctms. .••......• 
NO Greenyille, Gates/FA ................ . 
OH CleveI8nd, PIon_ Standard EIec. ..•. 
OH WorthIngIon, CraneI, Inc. ............ .. 
TX Plano, Dallas DlgItaI ................ .. 
VA VIenna, Declaion Syapport ~ •.•...• 

612-93+6858 
612-944-3462 
718-427-8190 
518-334-7555 
803-234-0736 
218-587-3600 
614-433-0045 
214-424-2800 
703-448-0988 

Manufacturers and Sales Offices Directory 

0:> 
FUJITSU 

FAX: 408-432-9044 
FUJrrsU COMPONENT OF AMERICA, INC., 

Subsidiary or Fujitsu ~Ics, Inc., 
3545 N. Rrst St, San Jose, CA 95135, Tel: 4OB-822-8OOO, 
TWX: 91~19O; EmpL: 40; SI8. MgT" Don DeaIIry; 
DIst.MgT" Hal Munvna ............ 801470-1480,1806; . 

Co1380-1385 
LocsI Sa/e& 0ffl0e8 & Reps 

AL Htmtsville, c.s.R. Ek:Im. . . .. • . . . . . . . . . . 205-533-2444 
AZ Tempe. F P. Sis. ...................... 802-894-5303 
CA Irvine, BaIzer-Wolf .................... 714-261-68n 
CA Newport Bch., Infinity SIs. ............. 714-863-0300 
CA San Diego, Earle Aasocs, Inc. . . . • . . . . . 619-278-5441 
CA Sante Clara, Norcamp ................ 408-727-IT07 
CO Denver, CandaI ....................... 303-692-6484 
CT CheshIre, Connecticut Applied Technlg. 

. .. .... .. .. . .. . .. .. .. .. .. .. .. .. .. .. .. .. 203-272-6564 
FL AII8rnonte Springs. SemIronIcs Assocs. 

. .. .... .. .. .. .... .. .. .. .. .. .. .. . .. .. ... 305-631-8233 
FL Clearwater, SerntronIcs ............... 813-481-4675 
FL Ft Lauderdale, SemIronIcs ............ 305-731-2484 
GA Atlanta, c.s.R. EIctms. ................ 404-398-3720 
IL Highland Park, Bransky SIs. .. .. .... ... 708-433-2375 
IA Marion, AE.M.1nc. .................... 319-377-1129 
KS Lenexa, AE.M. Inc. .... .... .. .. .. .. .. .. 91 So688-0022 
MD Towson, ArboIek ..................... 301-825-0775 
MA Woburn, Mill-Bem Aasocs, Inc. ....... 617-932-3311 
MI Farmington Hills, A.c. Merchant . . . . . • . 313-478-4800 
Mi St Joseph, A.C. Merchant ............. 618-883-7376 
MN BumsvUle, Elactromec Sis., Inc. .•••••• 612-694-8200 
MO St louis, AEM. Inc. .................. 314-298-8900 
NJ Fairfield, Tach. AppICaIions & Mktg.... 201-575-4130 
NJ Marlton, BGR Assocs. ................ 609-963-1020 
NM Albuquerque, F.P. SIs. ................ 505-345-5553 
NY Rochester, H.C. Johnaon Agy.. ........ 718-588-0n7 
NO Charlotte, c.s.A. EIec. .......... .. .. ... 704-647-5806 
NO Raleigh, c.s.A. Ek:Im. .......... .. .. .. • 919-878-8200 
OH Columbus, McFadden Sis. Inc. ........ 514-761-31IT 
OR Beaverton, L-8quared ltd. ............ 503-629-8555 
PA Glenshaw, H.c. Johnaon Agy .......... 412-487-1246 
TN KnoxvIlle, c.s.R. Ek:Im. ............... 615-688-7911 
TX Carrollton, Tech. Mktg. Inc. ............ 214-397-3605 
TX Houston, Tech. Mktg.lnc. ............. 71So763-4497 
TX Roundrock, Tech Mktg. Inc. ........... 512-244-2291 
UT Salt Lake City, Hendrickson SIs. ...... 801-467-1445 
WA K111dand, L-8quared ltd. .............. 206-827-8555 
Wi Cedarburg. Bransky Sis. .............. 414-3IT-8837 
Can BrItish Columbia, Davelek Mktg. ...... 604-430-3680" 
Can Ontario, Canadien Mktg. Tech......... 418-812-0900 

Local DIsI1ibutors 
AL Huntsville, Marshallinds. ............. 205-681-9235 
AZ Phoenix, Marshallinds. ...........•... 802-496-0290 
CA Agoura Hills, Weatem Micro ..... ,..... 818-707-<1377 
CA Buena PI<, Cypress EIctms. ....... ;... 714-521-5230 
CA C8meri11o, Milgray EIctms. ............ 805-484-4055 
CA Chatsworth, MarshaIIInds. ............ 818-407-4150 
CA Costa Maae, Eric EICtms. ............. 714-751-1185 
CA EI Monte, MarshaIIInds. ............. : 618-307-8000 
CA Irvine, KensiIlgIon EIctms. ............ 714-588-0575 
CA Irvine. Marshallinds. .................. 714-458-5394 
CA Irvine, Milgray EIctms. ................ 714-753-1262 
CA Milpitas, Marshaliinds. .. .. .. .. .. .. .. .. 408-942-4800 
CA Orange, Western MIcro ............... 714-637..()2O() 
CA Rancho Cordova. ManIhaIIInds. ...... 918-835-9700 
CA Sacramanto, Inlegraled EIctms. ••..•.. 916-363-8030 
CA San Diego, Cypress EIctms. .......... 619-535-0011 
CA San Diego, MaIShaIIInds. ............. 619-578-9606 
CA San Diego, Western MIcro ............ 619-453-8430 
CA San Jose, Compass ~ .......... 408-432-7575 
CA San Jose, Eric EIcIms. ................ 408-432-1111 
CA Sante Clara, Cypress EIctms. ......... 408-960-6400 
CA Saratoga, Western Micro ............. 408-725-1660 
CO Denver, OSlO .. .. .. .. .. .. .. .. .. .. .. .. . 303-292-9594 
CO Englewood. Cypress EIctms. .. . . . .• • . . 303-792-5629 
CO Littleton, IndeIco ...................... 303-795-3431 
CO Thornton, MarshaU Inds. .............. 303-451-6444 
CT MIlford, Milgray EIctms. •.•...•........ 203-878-5538 
CT WaiUngford. MarshaIIInds. •.....•..•.. 203-285-3822 
FL Winter PIc., Milgray EIctms. ............ 407-847-5747 
FL Altamonte Springs. Marshallinds. ..... 407-767-6585 
FL Altamonte Springs, Vantage ~.. 407-882-1189 
FL Ft Lauderdale, Marshallinds. ......... 407-9IT-4880 
GA Norcross, MarshaU Inds. ........•..... 404-923-5750 
GA Norcross, Mllgray EIctms. .••. . . • . . . . • . 404-448-9IT7 
II.. ArlIngton HgIs. Mllgray EIctms. .•.•.•. 708-350-0490 
L C8roI S1reem, LecIro ~ .•.••..•. 708-89().()52() 
L ChIcago, Mi!gray Ek:Ims. .............. 708-784-5100 
IL Indianapolis, Marshaliinds. ........... 317-297-0483 
IL Schaumburg, MarshaIIInds. .......... 312-49().()755 
IL Wheeling, Hawk EIctms. .............. 708-458-4030 
IN Incianapolis, Custom Svc. EIctms. .... 317-879-8119 
IN IndIan8pOiIa, AS EIctms. .............. 317-253-9085 
KS Lenexa. MarstlaIIInds. ................ 913-492-3121 
KS Overland PI<, Milgray EIcIms. ..... ,... 91So236-8800 

. ME Gray, LonghUI EIecIlo .. .......... .. ... 207-867-2183 
MD Columbia, MIIgray EIcIms. ............ 301-821-8169 
Me Columbia, Vantage~ ........... 301-7»5100 

Me SiNer Springs, MaIShaIIInds. ......... 301-822-1110 
MA Anc:Iovw, Vantage ~ ............ 508-687-3800 
MA Elur!ington, Weatem Micro ••.•..•..... 508-273-2800 
MA Hopkinton, Interface EIcIrns. •.•.••.••• 5011-435-6858 
MA MIddleboro, Glynn Elctma ............ 508-947-4262 
MA Weatwood,Semad Sys. ............... 508-329-7373 
MA Wilmington, ManIhaIIInds. ...... ...... 617-858-0810 
MA Wilminglon, Milgrey EIcIrns. ....... :... 817-867-5800 
MlFIInt, AS EIctms. ...................... 31So742-5000 
Mi Grand Rapids, AS EIctms. .. .......... 818-241-3483 
Mi UvonIa. ManIhaIIInds. ................ 31So525-5850 
MI UvonIa, AS EICtms. ................... 31So525-1155 
MN Minneapolis, Bergquist Co. .. .. .. .. .. .. 612-635-2322 
MN PIymouIh, Marshaliinds. .... .. .. .... .. 612-558-2255 
MO Bridgeton, Marshalllnds............... 314-291-4650 
Me Maryland HgIs. AS EIctms. ........... 314-897-7709 
NE Omaha, Radio Equip. ................. 402-341-ITOO 
NJ Clifton, Ventage ~ .............. 201-7n'-41oo 
NJ Fairfield, ManIhaIIInds. ............... 201-882-0169 
NJ Fairfield, Weetam MIcro ............... 201-882-4989 
NJ Marlton, Milgray EIctms. .............. ~10 
NJ Mt Lawe~ Marshaliinds. ............. soa-na-6720 
NY Farmingdale, Mligray EIctms. ......... 516-420-8800 
NY Farmingdale, Pride EICtms. ........... 511t-293-4020 
NY Hauppauge, Marshaliinds. ..•..•..•.•• 518-273-1515 
NY Johnson City, MarshaIIInds. .......... 607-729-4351 
NY Penn Van. Advacom ........ .. .. .. .. .. 718-7.51-1185 
NY PItIsIord, Milgray EIctms. .. .. .. .... .. .. 718-391-9700 
NY Rochester, MarshaIIInds. ............. 718-235-7620 
NY SmIIhIown, Vantage ~ .......... 518-543-2000 
NO CharIoIIa, ConIroI DeeIgn Supp. .• . . • . • 704-588-4410 
OH CleVeland. Mllgray EIctms. ............ 218-447-1520 
OH Dayton, Marshallinds. ................ 513-898-4480 
OH Maumee, AS EIcIrns. ................. 41fH93.0721 
OH Solon, Marshalllnds................... 218-248-1768 
OH Solon, Repco EIctms. ................. 218-248-8900 
OR Beaverton, Inlegraled EIctms. ......... 503-841-1690 
OR Beaverton, MaIShaIIInds. .....•.••.••. 503-643-5555 
OR Beaverton. Western Micro ..•.•••..... 503-628-2082 
PA McKeen, Advacom ................... 614-478-7n4 
PA Pittsburgh; MarshaIllnds. ............. 412-768-0441 
TX Auatin, ManIhaIIInds. ............ ..... 512-637-1891 
TX Carrollton, Marshaliinds. ............. 214-233-5200 
TX Dallas, Milgray EIcIrns. .. .. .. .... .. .... 214-248-1603 
TX Dallas, Western MIcro ................ 214-418-0103 
TX EI Paso, Marshallinds. .. .. .. .. .. .. .. .. 915-593-0706 
TX Houston, Marshallinds. ...... ......... 713-895-9200 
TX Irving, Cypress EIctms. ................ 214-255-0065 
UT Salt Lake City, MershaIIInds. ......... 601-268-2426 
UT Salt Lake City, MarshaIllnds. ......... 601-485-1551 
UT Salt Lake City, Milgray EIcIms. ........ 601-272-4999 
WA , Bellevue, Inlegraled EIcIms. .••.•••.•• 208-455-2727 
WA BoIheI~ Marshallinds. ................ 208-486-5747 
WA Redmond, Western Micro .... ,........ 208-681-8737 
WI Milwaukee, Marsh EIctms. ............ 414-475-6000 
Wi Racine, Badger EIctms. ...... ,........ 414-637-1256 
WI Waukesha, Hawk EicIms. ............. 41.4-547-4457 
Wi Waukesha, Marshaliinds. ........ ..... 414-797-8400 
Can Burnaby, B.c.. ITT Multi Comp. ........ 604-291-8866 
Can Burnaby, B.c.. Semad Sys. .•••...••.•. 604-420-9669 
Can CaigaIy, Future ....................... 403-235-5325 
Can CaigaIy, Ab, Semad Sys. ...••...••... 403-252-5664 
Can Concord, On!., ITT Multi Con1J. ....... 418-738-1144 
Can Downsview, Future EIcIrns. ........... 418-638-4ITI 
Can Edmonton, Future EIctms. •.•.••..•..• 403-438-285& 
Can Markham. On!., Matrix Tach. .......... 418-4IT-4442 
Can Merkham, On!., Semad Sys. ........... 418-475-9500 
Can Ontario, Mershallinds. ................ 418-458-8048 
Can 0Itawa, Future EIctms. ............... 613-820-8313 
Can 0Itawa, On!., Semad Sys. ............. 61s-727-8325 
Can PoInte Claire, Future EICtms. .......... 514-694-IT10 
Can Pointe Claire, Marshaliinds. .......... 514-683-9440 
Can Pointe Claire, Semad Sys. ............ 514-894-0660 
Can Vancouver, Future EIcIrns. ............ 604-294-1166 
Can Willowdale, On!., Milgrey EICtms. ...... 41&-758-4481 

FUJITSU MICROELECTRONICS INC.. Integrated 
Circuits Dlvialon, 3545 North Rrst St., San Jose, CA 
95134, Tel: 408-922-9000, TWX:91~19O,FAX:408-
432-9044; EmpL: 1000; SI8. MgT" RIch Christopher, Sr. VP 
& GM; DIst. MgT" Clyde Brewer, Dir. DIstr. SIs. 
......................... ~ ............. ,... 1101011-1016 

LoceJ Sa/e&0ffIces " Reps 
AL Huntsville, The Novua Grp. ..•...•.... 205-534-0044 
AZ ScoIIsdaIe, AzIach Con1J. SIs., Inc. .... 602-991-8300 
CA Cupertino, Fujitsu MicroeIctms. ....... 408-9118-1600 
CA Irvine, Fujitsu MicroeIctms. ... •.•..•.•. 714-724-67n 
CA Newport Beach, Infinity SIs., Inc. •••••• 714-833-0300 
CA RosevIlle, Norcamp ........ .. .. .. .... • 918-762-6070 
CA San Diego, H&'vay KIng, Inc. .......... 6111-587-9300 
CA Sante Clara, Norcamp ................ 408-727-IT07 
CO Boulder, Front Range Mktg. ••••••••••. 303-443-4780 
CT Watertuy, ComIech SIs.. Inc. ........ 203-754-2623 
FL AIIamonte Springs, SemIronIc Aasocs, Inc. 

.... ................ ... ................ 407-831-8233 
FL Clearwater, SemIronIc Assoc, Inc. .... 813-481-4675 
FL Ft LaudeIdaIe, Samtronic Assoc, Inc. 

305-731-2484 

684 North AmerIcan offices only. For worldwide reps & distributors, see Vol w. EEM 1991 



Manufacturers and Sales Offices Directory 
GA Norcoas, FujHa\J MIcroeIcIma. .. .•... .. ~8539 
GA Norcroea, The Novus Grp. ............ 404-263-0320 
10 BoIse, Cascade Camps. •••••••••.•••• 208-343-9886 
IL Itasca, Beta Technlg. ..•...........•.. 708-25&-9586 
IL Itasca, FujHa\J Microelctms. .....•..... 708-~ 
IN carme~ Fred Dorsey & Assocs. .••.... 317-844-4842 
IA Cedar RapIds, EIectromec Sis. ........ 319-362-6413 
MO Towson, Arbotek Assocs. .•.•......... 301-825-0775 
MA Newton Center, Fuji1su Microelctms. .. 617-964-7080 
MA Woburn, MIHlem Assocs. ......•..... 617-932-3311 
MI Grosse Point P8Ik, Grainer Assocs., Inc. 

................•..•..•..........•..... 313-499-0188 
MN Burnsville, Electromec SIs. .. . . . . . . . . .. 612-894-8200 
MN Eagan, FujHa\J MIcroeIctms. .•.. . . . . . . . 612-454-0323 
NJ Marlton, BGR Assocs. .•.•.........•.• 609-983-1020 
NJ Fairfield, Tach AppIcaIIons & Mktg. ... 201-575-4130 
NJ Mt. Laure~ Fujitsu MIcroeIctms. •...•.. 60&-727-9700 
NY Hauppauge, Fujitsu Microelctms. ..... 516-361-6565 
NY Man.us, Quality Camps. .•.....•...... 315-662-6885 
NY Rochester, Quality Camps. •••....••... 716-342-7229 
NY Bullalo, Quality Camps. •....•..••.•.•. 716-637-5430 
NC Cary, The Novus Grp. ................ 919-460-7771 
OH Morrow, Spectrum ESD ............... 513-699-3260 
OH Novelty, Spectrum ESO ............... 21~226 
OR Beaverton, L-8quared Ltd. ............ 503-629-6555 
OR Lake Oswego, Fujitsu MicroeIcIms. .•• 503-684-4545 
TX Carrollton, Technical MkIg., Inc. ..... ,. 21+367-3601 
TX Dallas, Fujitsu MIcroeIctms. ........... 214-~94 
TX Houston, Technical MkIg., Inc. ........ 713-763-4497 
TX Round Rock, Technical MkIg., Inc. .... 512-244-2291 
VA Charlottesville, Arbotek Assocs. ....... 804-971-5736 
WA Kirkland, L-8quared Ltd. .............. 206-627-6555 
WI Milwaukee, Beta Tachnlg. .. • . . . . . .• . .• 414-543-6609 
Inti Guadalajara, Jal., PanAmtek •.•..•..•...•. 36-303029 
inti Mexico, O.F. PanAmIek .... .. .. .. .. .. .... 5-566-6443 
PR Halo Ray, Semtronic Assocs. .••.•..•. 609-766-0700 
can OntarIo, Pipe ~ Ltd. ..•. . •• . •. 613-258-4067 
can Ontario, Pipe ~ Ltd. ..•.....•. 416-236-2355 

GALIL MOTION CONTROl.., INC. 575 Maude Court, 
Sunnyvale, CA 94088, Tel: 406 746-2300, FAX: 406 746-
2315; EmpL: 13; SIs. Mgr~ Usa Wacle 

GAMMA-F CORP. Electromagnetic Sciences, Inc., 
3051 Fuji1a St., Torrance, CA 90505, Tel: 213-536-6704, 
lELEX: ITT 429694, FAX: 213-53IH463; FSC No.: (CAGE) 
50476; EmpI.: 70; SIs. Mgr ~ Manfred Stupnlk 

Local SaIeB 0fficfIs & Reps 
CA Mountain V_, ~....... 415-969-3010 
NH Merrimack, Callahan Assocs. .••..•... 603-424-5700 
NJ Totowa, Tech Mktg. Assocs. .......... 201-612-0356 

FAX: 904-677-3039 
GAMMA HIGH VOLTAGE RESCH. INC., 1096 N. u.s. 

Hwy, No. 1, Ormond Beach, FL 32174, Tel: 904-677-7070; 
EmpI.: 15 ................................. 001758-1781 

Local SeJes 0fficfIs & Reps 
CA Nevada CIty, La Rep •.. . . .•. .•.••. .••• 916-477-5753 
CA Pasadena, A-F Sis. Engrg. ............ 213-661-5631 
NY Smithtown, T&K Sis. .................. 516-724-3546 
NM Albuquerque, Cleveland Entprs. • . • . •. • 505-265-7693 

GANDALF DATA INC. GandaH Technologies Inc., 
1020 s. Noel Ave., Wheeling, IL 60090, Tel: 708-541-1i06O, 
800-GANDAlF, FAX: 708-541-6603; Ernp/.: 200; SIs. Mgr~ 
Kerry Hawkins 

FURMAN SOUND, INC. 30 Rich St, Greenbrse, CA ~:>ALF TECHNOLOGIES, INC, See Gandalf Data, 
94904, Tel: 415-927-1225, lELEX:425900, FAX: 415-927-
4546; FSC No.: 5630: EmpI.: 44; SIs. Mgr ~ Joe Daemond; 
DIBt. Mgr~ Joe Deamond 

FURNAS ELEC. 1000 Mckee Street, Betavia, IL 60510, Tel: 
706-679-6000, lELEX: 72-0458; ErnpI.: 1,500; SIs. Mgr: 
Paul P. Welch 

FURY PRODUCTS, INC, 4626 EucafWlUsAve. Chino, CA 
91710, Tel: 714-597-7881, FAX: 714-597-2294; FSC No.: 
CAGE OJTXO; EmpL: 200; SIs. Mgr ~ Dan Fury 

Distributor 

FAX: 818-786-8222 

GAP INSTRUMENT CORP. 40 Oser Ave., Hauppauge, 
NY 11788, Tel: 516-273-0909, FAX: 516-273-0946; FSC 
No.: 00607; EmpL: 50 

GARDINER SOLDER CO. Div. of Gardiner Metal Co.. 
4620 S. C8mpbe1l Ave., Chicago, IL 60632, Tel: 312-647-
0100, FAX: 312-647-2314; EmpI.: 100; SIs. Mgr~ Robert 
Nesnidal; DIBt. Mgr ~ Robert Neenidal 

GAR ENTERPRISES DBA KGS ELECTRONICS, 2029 
N. UncoIn Ave., Pasadena, CA 91103, Tel: 816-796-0785, 
FAX: 816-796-1466; FSC No.: 16017; Empl: 60; SIs. Mgr~ 
Nathan Sugimoto 

GARNER GLASS CO. 177 S.lndan Hill Blvd, Claremont, 
FUSES UNUMITED, D.E.I., 16218 Raymer St., Van CA 91711, Tel: 714-624-5071, FAX: 714-624-7212; FSC 

Nuys. CA 91406, Tel: 816-796-8111; EmpL: 35; DIBt.Mgr: No.: 53101; EmpL: 50; SIs. Mgr~ Joseph c. Hyatt 
Pat White ...................................... a·1366 

FUSION INC.,4656 E. 355th. St., Willoughby, OH 44094, Tel: 
216-946-3300, FAX: 216-942-9063; EIT1lI.: 65; SIs. Mgr: 
Raymond C. Yuhasz 

FUTABA CORPORATION OF AMERICA, Electronic 
Components Div. 71 1 East State Pkwy. Schaumburg, It. 
60173, Tel: 708-884-1444, FAX: 708-684-1635; Empl: 50; 
SIs. Mgr ~ Bill Uchtner; DIBt. Mgr: Bill LIchtner 

FUTURETECH. 525 Auburn St., Auburndale, MA 02188, 
Tel: 617-965-3834, 1WX: 51~ FAX: 617-332-
4760; EmpL: 2 

GARRY ELECTRONICS AN LPL CO. 9 Queen Anne Ct, 
Langhorne, PA 19047, Tel: 215-949-2300, FAX: 215-943-
8742;EmpI.: 100; SIs.Mgr~ Kate Simpson; DIBt.Mgr~Joan 
Feevish 

GASKET DYNAMIcs. INC. 14 King St, P.O. Box 45, Mt 
Holly, NJ 08060, Tel: 60&-261-6100, 600-541-2500, 215-
922-6046, FAX: 60&-261-7300; EmpL: 19; SIs. Mgr~ 
Edward Rosenthal; DIBt. Mgr: Robert laVigne 

GASKET INTERNATIONAL INC. 49 Ackerman St., 
Bloomfield, NJ 07003, Tel: 201-336-6614; EmpL: 5; SIs. 
Mgr ~ Russell L Steinman 

F W CAPACITORS INC 96 ToledO Rd. ...... , 301 South, GATEs, GEO. w. & co., INC. 1209 Hempstead Tpke., 
. . • ..~,. Franklin Sq., NY 11010, Tel: 516-352-2904; Empl: 6; SIs. 
Florence, SC 29504-0636, Tel: 603-662-4726, lELEX: 220 
863 TAUR, FAX: 803-667-6142; FSC No.: 56388; EmpL: 15; Mgr ~ T. E. Schulz, Jr 
SIs. Mgr ~ Joseph A. (Jay) Falcone Jr. 

GABRIEL ELECTRONICS, Box 70, Scarborough IndL Pi<, 
Scarborough, ME 04074, Tel: 207-883-5161, FAX: 207-
883-4469; EmpL: 225; SIs. Mgr ~ o. a Crisman 

GAGE APPLIED SCIENCES INC. 2695 Paulus Ad., St 
Laurent, Que., Canada H4S 1E9, Tel: 514-337-6893, FAX: 
514-337-6411; EmpL: 4; SIs. Mgr: Mark DIamond; Dist. 
Mgr ~ Stanley M. Diamond 

~Ene,gy '.,p'V Products 

FAX: 904-462-4726 
GATES ENERGY PRODUCTS, INc.. p.o. Box 881, 

GALILEO ELECTRO-OPTICS CORP. Galileo Park, P.O. GalneevitIa, FL 32602, Tel: 904-462-3911, TWX: 810-636-
Box 550. StUfbrIdge, MA 01588, Tel: 508-347-9191, 6500; Ernp/.: 3300; SIs. Mgr~ C. W. Garstang; DIBt. Mgr~ 
lELEX: 4999014; FSC ~ 28719; EmpI.: 450 K. Sparks ................................. 001458-1485 

GATES 
Local SaIe6 OffIces & Reps 

CA area.. .. .. .. . .. .. .... • .. .. .. • .. .. .. .. • 714-529-2117 
CT MerIden.............................. 203-236-6812 
GA Atlanta.......... .. .. .. .. .. .. .. .. .. . .. 404-446-80lIO 
I\. Itasca.. .. . .. .. . .. .. . .. . .. . .. .. .. .. .. . 708-250-0989 

Local D/sIributots 
CA Los Angeles, BaItery SpaciaIIiea ...... 213-437-18011 
CA San Jose, Rase EIctms. .............. 408-943-0200 
GA MarIetta, Engrd. AssermIIea .......... 404-951-6935 
II.. ChIcago, Joseph EIctma. . .. .. .. .. .. .. . 312-297-4200 
IL Chicago, Power-Pak, Inc. ............. 312-966-6000 
II.. Downers Grove, T D.L Battartee •...... 706-971-3460 
II.. Lisle, JaBro Battartee ................. 708-964-9358 
MA Boston, Adcour ....................... 617-794-6123 
MN St Pau~ Shelley-Ragon .•..•.• . • . • . . . • 800-326-9427 
NJ TeIerboro, Engrd. AaaembIea .•.. . .. . . 201-:!88-44n 
NC Raleigh, Engrd. AssemblIes ••.•..•..•• 800-950-9111 
OH Columbus, Promark .................. 614-676-8885 
OR Beaverton, MIcro Power EIctms. ...... 503-626-7088 
TX Houston, Kent EIctms. ................ 713-790-7770 
TX Houston, ~ EIctms. .......... 713-240-4000 
can Burnaby, ac., EnarceI1 TachngIa. Inc. 

.. .. . .. . .. . .. . .. .. .. . . .. . .. .. . .. .. .. ... 604-435-3666 
Can Ottawa, 0nL, Cantee Sy., Ltd. . . . • . . . • . 613-725-3704 

~Energy 
,.~ Products 

IS OUR BUSINESS 
• Largest distributor/assembler 

in the West. 
• Technical design assistance 
• Quality production & test 
• Same day & next morning 

shipments 

(SOO) 854-5759 
CALIFORNIA 

(800) 352-3706 a (714) 755-0888 

FAX 

(714) 755-0889 

LEADERSHIP IN 
PORTABLE POWER SOLUTIONS 

ENGINEERED ASSEMBLIES & COMPONENTS 

YOUR BEST SOURCE FOR 

~Energy 
,.~ Products 

Nickel cadmium, Sealed Lead Balteries 

CALL TOLL FREE 

1-800-447-5639 
HEADQUARTERS: 380 North St .. Teterboro, NJ 07608 

EEM 1991 North American offices only. For worldwide reps & distributors, see VoL W. 685 



GAVAGA 

GAVAGAN ELECTRONICS, 121 Old Brookfi8ld Ad., 
Danbury, CT 06810. Tel: 203-748-5248, FAX: 203-730-
9410; E""L: 8 

GAVITT WIRE & CABLE. 20 Central SL. Brookfield, MA 
015OB, Tel: 508-867-6476, FAX: 508-867-5126; en.a: 75 

GAYNdR ELECTRIC CO., 135 SoullrMain Sf. p.o. Box 
316, Thomaston, CT 06787-0316, Tel: 203-283-4388, FAX: 
203-263-4107; Empl.: 50; SIs. Mgr: Robert Heche; Dist. 
Mgr: Robert Heche 

GBC, INC., Lamp Division, P.o. Box 2205, Ocean. NJ 
On12, Tel: 908-n4-B502, FAX: 908-n4-B041; EmpL: 25; 
SIs. Mgr: W. Savage 

G.C. INDUSTRIES, INC. 8967 Oso Ave., UnR C, 
Chatsworth, CA 91311, Tel: 81B-BB2-7852, T8.EX: 497 
4262, 1WX: GCINDUI, ESVLNK: 62856449, FAX: 81&-709-
7341; Empl.: 12; SIs. Mgr: Remesh Chand; Dist. Mgr: 
Rainesh Chand 

GC INTERNATIONAL INC. P.o. Box 851198, 
Richardson, TX 75085-1198, Tel: 214-234-3240, FAX: 
214-234-2563; Empl.: 16; SIs. Mgr: Paul Mclnnlsh 
................................................. A·1207 

Local Sales Offlces & Reps 
AL Huntsville, RD. WhResall & Assocs. ••• 205-663-5110 
AL Huntsville, RD. WhResall and Assoc. 

.... .. . . .. .. . .. . .. . .. .. . .. .. . .. .. .. .. .. . 205-663-5110 
CA San Jose, Loroco Sis. .. .. .. .. .. .. .. ... 4O&-43&-8nO 
FL Deerfield BeaCh, RD. Whitesell and Assoc. 

.. . .. . . .. .. . .. . .. .. .. .. .. .. . . . .. .. .. ... 305-429-0802 
GA 'Norcross, RD. Whllesall and Assoc. .. 404-448-9190 
IL Arlington Ht, KMA SIs. ................ 709-39&-5300 
IN Fort Wayne, RD. Whllesell and Assoc. 

219-432-5591 
IN Indianapolis, RD. Whitesell and Assoc. 

.. . .. .. .. .. .. . . .. .. . .. . .. . .. . .. .. .. . .. • 317-87&-9000 
IN Kokomo, RD. WhResall ............... 317-457-9127 
KY Versailles, RD. Whllesell Assoc. ...... 606-673-1162 
MA Holliston, Promerge Sis. .............. 506-429-3166 
MI Grand Blanc, RD. Whllesall and Assoc. 

............... :.. .. .. .. . . .. .. .. .. . .. .. 313-695-0770 
MI Grand Rapids, R.O. WhResall and Assoc. 

· .. . . . .. .. . . .. . .. .. . .. .. .. .. .. .. . . . .... 616-942-5420 
MI Southfield, RD. Whllesell and Assoc. 

313-352-5454 
MI St Joseph, RD. Whllesall and Assoc. 

· .. . . . .. .. . . .. . .. . .. . . .. .. .. .. .. . . . .... 616-963-7337 
MO St Louis, The John G. Macke Co. .. . .. 314-432-2630 
NC Greensboro, R.O. WhResail BI1d Assoc. 

....................................... 919-273-1945 
NC Wake Forest, R.O. Whllesell and Assoc. 

· .. .. .. .. .. .. . . . . .. .. . . . . .. .. .. .. .. . ... 919-55&-8448 
OH Cincinnati, RD. WhResall and Assocs. 

....................................... 513-52&-5644 
OH Cleveland, R.O. Whllesell and Assoc. 

....................................... 216-447-9020 
OH Columbus, RD. Whllesall and Assoc. 

....................................... 614-88&-9396 
OH Dayton, RD. Whiles8ll and Assoc. .... 513-29&-9546 
PA Bro!>maII, Lowery Assoc. .............. 215-35&-5300 
PA Exton, Wright Rep Co. ................ 215-594-9654 
PA Pittsburgh, RD. Whitesell and Assoc. 

....................................... 412-963-6161 
RI Westerly, promerge Sis. .............. 401-348-1037 
TN Knoxville, RO. Whll_II and Assoc. .. 615-694-9476 
TX Austin, Ion Assoc. ..... : ............... 512-794-9006 
TX Brownsville, RO. Whllesell and Assoc. 

....................................... 512-542-1718 
TX Grand Prairie, Ion Assoc. ............. 214-647-6225 
TX Houston, Ion Assoc. .................. 713-537-n17 
TX Richardson, GC IntL .................. 214-234-3240 
WI Milwaukee, KMA SIs. ................. 414-259-1n1 

Local Distrlbutots 
CT Danbury, Pilgrim EIcIms. .............. 203-792-7274 
RI Westerly, Promege SIs. ............... 401-34&-1037 

GC-THORSEN, 1601 Morgan SL. P.O. Box 1209, Rockford, 
IL 61105-1209, Tel: 815-96&-9661, FAX: 615-96&-9731; 
EmpL: 260; SIs. Mgr: Alan Waller, VP Mktg.; Dist. Mgr: Vila 
Glovingo . 

GEc-MARCONI ELECTRONIC SYSTEMS CORP., 
164 Totowa Ad., P.O.Box 975,Wayne, NJ 07474-0975, Tel: 
201-633-6000, FAX: 201-633-6167; FSC No.: 00000; 
EmpL: 2030; SIs. Mgr: M. G. Gordon, VP . 

GECO, 145 Penn SL. Millheim, PA 16654, Tel: 814-349-5555, 
FAX: 814-349-5857; EmpI.: 20 

GE FANUC AUTOMATION NORTH AMERICA INC., 
P.O. Box 8106, Charlottesville, VA 22B06, Tel: 604-97&-
5000, 800-64&-2001, FAX: 804-97&-5205 

ManufaCturerS'and Sales Offices Directory 

FAX: 507~263-5987 
GEMINI INC. 100 Mensi"g Way, Cannon FallS,MN 55009, 

Te.l: 507-263-3957, 800-533-3831; SIs. 'Mgr: Jim Weinel 
................................. ~ ......... C·1054-1055 

LocsJ Sales Offlces & Reps 
AR Taylor, GeminI Inc. . .•.••..•.• •. . .•.•.• 512-352-5027 
CA Santa Clara, Ross Mktg. Assoc. ....... 40&-98&-8111 
CA Upland, Gemlnllnc. .;................. 714-920-3442 
FL Orlando, Gemini Inc. ••••...•...••..... 404-299-3330 
IL Palatine, JRS Assocs. .•.............. 70&-991-6626 
IN Noblesville, R&D ElcIrns. .......•.•.. 317-649-2026 
IA Cannon Falls, Gemini Inc. ...........•. 800-533-3831 
KS Lenexa. Gemini Inc.................... 913-492-6267 
MA Brookline, Harman Assocs. ,.......... 617-232-6687 
MI Dearborn, PItcher-Poulin, Inc. ......... 315-562-5450 
MN Cannon Falls, Gemini Inc. . . . . . • . . . . . • . 507-263-3957 
NY EndweI~ ReaganCompar Inc. .... ..... 607-754-2171 
NC Kernersville, Wallace actms. Sis. .... 800-334-3518 
OH Cincinnati, Bob Gilbert & Assocs. ..... 513-574-1932 
PA Plymouth Meeting. Gemini Inc. • . • • . . • • 215-825-6736 
TX Carrolltown, MuHl Line ................ 214-242-9093 
TX Taylor, Genini, Inc. ................... 512-352-5207 
WI Wauwatosa, lan!en Assocs. .......... 414-25&-0529 

GEMS SENSORS DIVISION, Div. of IMO Industries 
Inc., Cowles Ad, Plalnvllle,CT 06062-1198, Tel: 203-6n-
1311, T8.EX:99-306, FAX: 203-747-4244; FSC No.: 
04034; EmpL: 233; SIs. Mgr: M. W. Brown; Dist. Mgr: M. 
W. Brown 

LocsJ Sales Offlces & Reps 
CA Santa Fe Springs. IMO Inds. Inc. .....• 213-86&-2268 
CT Rocky Hill, IMO Inds. Inc. ..•..•.•....• 203-563-3737 
GA Atlanta, IMO Inds.lnc. ................. 404-261-7063 
OHCleveland, !MO Inds. Inc. .. .. .. .. .. .... 216-333-180S 
Can Mississauga. ant. IMO Inds. (Canada) Inc. 

....................................... 416-676-6141 

GEN/COMP INC. 6 Algoriquln Ad., Can1on, MA 02021, Tel: 
617-82&-2008; SIs.Mgr: G. Nu\Ier 

GENERAL AUTOMATIC CORP., See E-Tron Corp. 

GENERAL AUTOMATION, A Div. of 769442 Ont Ltd., 
RR No. 4 McMullen Rd., Kemptville, ant. Canada KOG 1JO, 
Tel: 613-724-1993, FAX: 613-25&-4701; FSC No.: 
1429-1592; EmpL: 4-6; SIs. Mgr: Bruca Murison 

GENERAL CABlE CO. Fiber Optics Dill., 1 Cragwood 
Rd. S. Plainfield, NJ 07060, Tel: 201-769-3200, TaEX: 
642892; SIs. Mgr: Pieter deBruljn 

GENERAL CABlE CO. 250 Overton Dr. Keniy, NC 27542, 
Tel: 919-284-5144, FAX: 919-284-5146; SIs. Mgr: Dee 
Stinnette 

GENERAL CABLE CO., Guardian Prods. DlV.,411 
West Putnam Ave., GreenWich, CT 06830. Tel: 800-243-
602D, 203-661-0100, FAX: 203-681-4366; Dist. Mgr: Mr. 
EA Lucianc ................................... ; Ce1753 

Local Sales Offices & Reps 
I\Z. Phoenix, Verlln Cink .................. 602-997-4568 
CA Commerce, Michel Brothers .•..•..... 213-867-9383 
CO Denver, Trilogy Mktg. ................. 303-9B9-0378 
FL 0rIandci, Hytech Sis. .................. 407-57&-3667 
GA AUanta, Cenco .... .. .. .. .. .. .. .. .. .... 404-44&-1787 
IL Niles, Bensdorf & Johneon............ 70&-647-6512 
MD Gaithersburg. Mitchell Sis. ............ 301-67D-0022 
MA Braintree, Century Cable SIs. ......... 617-643-5100 
MN Minneapolis, RooserSIs. .............. 612-544-3145 
MS Pear~ GS & G Sis. Assoc. .... .. .. ..... 601-932-3720 
Me St louis, Jones EIectL Sis. ...... .. .. .. 314-42&-5665 
NJ BrIdgeton, Harvay ~ ....•.••.•.. 609-451-8765 
OR Portland, Pacific Western Agcy ..... ,.. 503-227-5555 
TN Memphis, J. C. Woollurns & Assoc. • • . . 901-323-0024 
TX Dallas, Brenner Sis. .......... ,........ 214-247-4545 
WA Saa1IIe, .PacificWestern Agcy ......•.. 20&-763-1802 

GENERAL CHEMICAL CORPORATION, 400 Nichols 
Road, PittsbUrg. CA 94565, Tel: 415-685-1450. FAX: 415-
45&-9271· 

GENERAL CONTROLS, INC. 2350 Brickvale Ave.. Elk 
Grove ViIIage.IL.60007, Tel: 312-595-2152, FAX:.312-595-
2271 

GENERAL 
DEVICES 
ElectroniC Hardware 
Manufa:cturers 

FAX: 317-898~2917 
GENERAL DEVICES CO., INC., Box 39100, 

Indianapolis, IN 46239-9632, Tel: 317-697-7000; EmpL: 
250;· SIs. Mgr: Jack Bradford; Dist. Mgr: Dan McCauley 
..................................... ; ........... Ce1056 

Local Sales Offices & Reps 
AL Huntsville, Dilcie Tech. Mktg..1nc. .. .. .. 205-539-1485 
I\Z. Phoenix, Snyder Engrg. ............... 602-279-2010 
CA Canoga PaiIc, Groh Assocs. . . . . . • . • . . • 81 &-B64-9550 
CA Irvine, Groll Assoc. ................... 714-637-9671 
CA North Hollywood. Groll Assocs. .•. .... 61&-509-9111 
CA PowIIy, Groll Assocs. ................. 619-673-4321 
CA San Jose, Arnold Tech. Sis. ........... 40&-954-0400 
CA West CovIna. Groh Aasocs. ........... 61&-337-7631 
CO Broomfield, Summltwest Mktg. •.•.•••• 303-460-9600 
CT Branford, CoakIay, Boyd & Abbett ..... 203-481-2218 
FL Deerfield Besch, J. Krut8k & Assoc. •.• 305-427-4202 
FL MaIIland, J. Krutek & Assoc. ••..••••.. 305-628-4837 
GA Duluth, DIxie TectL Mktg.. lric. ......... 404-361-5592 
IL Northbrook, Howard Benjamin ..•..... 708-272-2900 
IN Fishers, R&D EIcIms., Inc. ........... 317-649-2026 
IA cadar Rapids, Thomas DowaII & Assocs. 

....................................... 319-36,4-3860 
KS Overland PIc., Thomas Dowell & Assocs. 

....................................... 913-599-1100 
MO Towson, ArboIek, Inc. ................. 301-825-0775 
MA Framingham, Coakley, Boyd & Abbett 

.. .. .. . .. .. .. . . .. .. . .. .. .. .. . . .. .. . . .. . 508-B2<HlIIOO 
MA West BridgBwaIar, Coakley, Boyd & Abbett 

. . . .. . .. .. . . .. .. .. .. .. . .. .. .. .... . . .. .. 50&-559-6700 
MI Royal Oak, Hilllronics, Inc. ............ 313-435-0920 
MN South St Paul, Northport Engrg. ...... 612-457-6000 
MS DIxie Tech. Mktg. ..................... 404-381-5592 
Me St Louis, Thomas Dowell & Assocs. .• 314-649-4234 
NJ Mountainside, Henry G. RIIch!l<, Inc. .. 201-233-4615 
NY Fayetteville, Henry G. RiIchar,Inc...... 315-637-6713 
NC Raleigh, DIxie Tech. MkIg., Inc. ........ 919-781-7004 
OH Burton, Electronic Comps.,Inc. ........ 21 &-634-0011 
OH Cleveland, Electronic Comps., Inc. .... 21&-331-5330 
OH Columbus, EIecIronIc Compe.,Inc. ..... 614-231-2318 
OH Dayton, ElecIronlc Compe., Inc. ....... 513-866-3340 
OK Tulsa, Advance Tech. Sis. ............ 918-664-0482 
TN Tazwel~ Dixie Tech. Mktg.. Inc. •. , . .••• 615-626-6009 
TX Austin, Advance Tech. Sis. ............ 512-467-9209 
TX Dallas, Advance Tech. Sis. ............ 214-340-1300 
TX EI Paso, ATS-Alexander En1prs. ....... 915-591-3142 
TX Houston, Advance Tech. Sis. ......... 713-440-3666 
WA Olympia. BergIord & Assocs. . . . . . . . . . . 2O&-B6&-2001 
Can KanaIa, On1ario, BirdB MkIg.,Inc. .. .. .. . 613-592-5411 
Can Markham, Ontario, BirdB Mktg..lnc. .... 41&-4n-n22 
Can SaInt Laurent. Quebec, Birde MkIg.,Inc. 

514-335-4050 

Local Distributors 
I\Z. Tempe, AcaciaiDeanco .............. 602-894-2674 
CA Irvine, AcaciaiDeanco ................ 714-66<HlB34 
CA San Diego, AcaciaiDeanoo . . . . . . . . . . . 619-565-4365 
L Chlcego, N91Nark EIcIms. ............. 312-784-5100 
.MA Westborough, In-Stock Producls Co. .. 509-870-5750 
MO Maryland Heights, French Gerleman EIec. Co. 

.. . .. .. .. . .. .. . .. .. .. ... .... .. .... .. .. . 314-569-3122 
NY Bohemia, Car-Lac EIctms. ............ 51&-587-4200 
Can Markham,OntariO, Birde Mklg.,1nc. ..... 41&-4n-7722 

GENERAL DIGrrAL CORP. 198 Freshwater Blvd., 
Enfield, CT 06062, Tel: 203-741-7171, FAX: 203-741-7071; 
EmpI.: 50 

GENERAL ELECTRIC CO., Accessory Equipment 
. Plan~ 1265 Boaton Ave., Bldg. 25BE, Bridgeport, CT 
06602, Tel: 203-362-3023, FAX: 203-362-2739; EmpL: 
250; SIs. Mgr: J. M. CoIUns 

GENERAL ELEC. CO., Electromaterials Dept.. 1350 
SouthSacondSlrgel,CoahocIon,OH43812, T9I:614-B22-
5310, T8.EX: 810-255-2921; EmpI.: 600; SIs. Mgr: DE 
Allen . 

GENERAL ELECTRIC CO. Instrument Prods. 
SectIon, See Yokogawa Corp. of America 

GE MICROELECTRONICS CENTER, GE Aerospace, 
P.O. Box 13049,Resaarch Triangle Park, NC 27709, Tel: 
919-549-3100, FAX: 919-549-3598; FSC No.: 1HL38; 
EmpL: 400; SIs. Mgr: Don8ld a Dickerman, Jr. 

GENERAL ELECTRIC CO .. RELAY OPERATION, 
See Genicom Corp. 

686 North American offices only. For worldwide reps &distrlbuto~ see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
GENERAL ELECTRIC MATERIALS TECHNOLOGY, 

6161 Uncoln Ave., Suite 128, Buena Park, CA 90620, Tel: 
714-761-5684, FAX: 714-761-11257; ErnpL: 12; Sis. Mgr: 
Jerry Wang; DIs/. Mgr: George Olenczuk 

GENERAL FIBER OPTICS. INC, 98 Commerce Rd., 
Cedar Grove, NJ07009, Tel: 201-23~,FAX:201-23~ 
4258; SIs. Mgr: HU\11 Felger 

GENERAL HARDWARE MFG, 80 Whne St, New York, 
NY 10013, Tel: 212-431-6100, FAX: 212-431-6499; Sis. 
Mgr: Tom McGannon 

GENERAL INDUSTRIES, Taylor & Olive St, Elyria, OH 
44035, Tel: 216-323-3136, FAX: 216-323-4017; Empl.: 
1000 

GENERAL INSTRUMENT, Govt Systems, 600 W. John 
St, C. S. 710, H"1Ckav1lle, NY 11802-0709, Tel: 516-933-
3000, TELEX: 311512, TWX: 510-221-1865, FAX: 516-
933-3432; Ernpl: 548; Sis. Mgr: T.Turcol J.Zlelezienski 

GENERAL INSTRUMENT, Power Semiconductor 
Div, 600 W. John St, Hicksville, NY 11802, Tel: 516-933-
3333, FAX: 516-933-3861; SIs. Mgr: Tony Solla, NatL Sis. 
Mgt.; DIst. Mgr: Robert Graziano 

GENERAL LASER, INC, 7950 E. Redfield Rei, Scottsdale, 
JtOZ. 85280, Tel: 802-991-0674, FAX: 802-991-1462 

GENERAL MANUFACTURING, 724 Rubella Ave., 
Glendale, CA 91201, Tel: 816-243-2069; FSC No.: 10454 

GENERAL MIRCOCIRCUITS, 780 Boston Rei, Billerica, 
MA01821, Tel: 508-663-9101, FAX: 508-663-9132; EmpL: 
25; SIs. Mgt: Michael Lioz 

FAX: 516-226-8966 
GENERAL MICROWAVE CORPORATION, 5500 

New Horizons Blvd., Amityville, NY 11701, Tel: 516-226-
8900, TELEX: 310-287-780; FSC No.: 11332; EmpL: 200 
.... : .•.....•.............. " ....... , .. Ao 1749; 001251 

Local Sales Offices & Reps 
AL Huntsville, Saber Assocs. ............. 800-327-0653 
CA Los Angeles, RF Assocs. ....•....•... 213-478-1586 
CA Palo Aho, RF Assocs. North .......... 415-494-3331 
FL Apopka, Saber Assocs. .............•. 600-432~88 
FL Melboume, Saber Assocs. ...•..•..... 600-432-6288 
IL Mt Prospect, Cain Forlaw . . . . . . . . . . . .. 708-253-3578 
MA Billerica, Microwave Mktg. Specialism 

. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. 508-667-1440 
NJ West Orange, EF Tech. SIs. ........... 201-731-7203 
NY Plainview, EF Tech. SIs. .............. 516-942-7400 
NY Rochester, TCS (Technical Comp. Sis.) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 716-342-2406 
NC Clayton, Saber Assocs. .......••...••. 800-327-0853 
OH Worthington, Cain Forlaw ............. 614-436-3004 
TX DelIas, Cain & Co. .................... 214-247-3901 

GENERAL NUMERIC CORPORATION, 390 Kent 
Avenue, Elk Grove Village, IL 80007, Tel: 708-640-1595, 
TELEX: 210036, FAX: 708-228-5490; EmpL: 125; SIs. 
Mgt: James Scott 

GENERAL POWER CORPORATION, 1045 S. East St, 
P,O. Box 85008, Anaheim, CA 92815, Tel: 714-956-9321, 
FAX: 714-491-6844; FSC No.: 04801; EmpL: 75; SIs. Mgr: 
Ernest R Murillo; Dis!. Mgr: Emest R Murillo 

GENERAL PROTECTION CO, INC, Circuit 
Protection Group, 6149 N. Talman Ave., Chicago, IL 
60859, Tel: 312-761-0403, FAX: 312-282-9605; EmpI.: 15; 
SIs, Mgr: N.Pierson; DIst. Mgt: N.Pierson 

GENERAL RESISTANCE, A Prime Technology 
Company, Twin Lakes Rei, P,O. Box 185, N. Branford, CT 
08471, Tel: 203-481-5721, TWX: 710-452-3092, FAX: 203-
481-8937; FSC No.: 05591; EmpI.: 80; SIs. Mgr: J. L 
Jamiesen; DIst. Mgr: KMh MacDowall ......... Ao1913; 

0 0 1252-1253 

All S1ates Not Usted Consuft Factory, N. Branford, NJ 
203-481-5721 

LooeJ Sales Offices & Reps 
CA Mountain View, Saber Entprs. ......... 415-968-0427 
NV Clark County, Qualtech ............... 602-967-4855 

TX Austin, Inotek ... . . .. ... ... .. ... . ... ... 512-892-2490 
EXP Rajajinagar, Banaglore, Elctms. Continental .,. 366665 

Instruments 
JtOZ. T8I1ll9, Qualtech, Inc. .. , . . . . . . . . . . . . .. 602-967-4855 
CA Long Beech, Saber EntPrs. . . . . . . . . . . . . 213-595-5646 
CA Mountain View, Saber Entprs. ......... 415-968-0427 
CO Uftleton, Radco . . . . . . . . . . . . . . . . . . . . . .. 303-794-4279 
CT Watertown, May Technlg. ............. 203-274-3777 
IL Des Plaines, Marsland Assocs. ....... 312-298-2620 
LA Baton Rouge, Inotek .................. 512-892-2490 
MD Joppa, Please ConsuH Factory. . . . . . .. 203-481-5721 
MA Reading, May Technlg. ............... 617-942-7135 
MO Sl Louis, Marsland Assocs. .. ... ...... 312-298-2620 
NJ Branchville, CB AsaociaIes ..........• 201-948-5100 
NY Scheneclady, CB Assocs. .....•..•.... 201-948-5100 
NY WhnnBy Point, TAE-REP, Inc. ......... 607-692-3705 
OH Dayton, RIXAN Assocs. ............... 513-278-4216 
TN Hixson, lnotek ........................ 512-892-2490 
TX Austin, lnotek .. . . . . . . . . . . . .. . . . . . . .. .. 512-892-2490 
TX Plano, Qualtech ...................... 602-967-4655 
VA Oumfries, Consuh Factory ............ 203-481-5721 
WA Seattle, Da1acom Assocs. .•.. •.. . .. . .. 206-265-2525 
WI New Berlin, Marsland Assocs. .....•.. 312-298-2620 

Components . 
JtOZ. Tempe, Qualtech, Inc. ........... , . . • . . 602-967-4655 
CA Saratoge, TESTCO ................... 408-253-1900 
CO Golden, J. F. Hurlbut Co. .............. 303-27~ 7796 
MO Randallstown, Beacon North, Inc. ..... 703-478-2480 
MI Farmington, W. FLHumrnon & Assoc. 

....................................... 313-474-0661 
OH Daylon, RIXAN Assocs. ............... 513-278-4216 
TX Oallas, Blackbum Assocs. ............ 214-750-8927 
VA Sterling, Beacon North, Inc. ........... 703-478-2480 

Local Distributors 
CA Saratoga, TESTCO ................... 408-253-1900 
OH Daylon, RIXAN Assocs. ........•...... 513-278-4216 

GENERAL SCANNING RECORDER PRODUCTS 
DIVISION, 37 Broadway, Arlington, MA 02174, Tel: 817-
841-2702, TELEX: 212838, FAX: 617-648-4906; SIs.Mgr: 
Donald Follansbee ............................. 0 01419 

GENERAL SECURITY INC" 16 Newtown Plaza, 
Plainview, NY 11803, Tel: 516-753-0700, ESYLNK: 800-
572-8989, FAX: 516-753-0639; Empl.: 10; Sis. Mgr: J.N. 
Benjamin 

GENERAL SEMICONDUCTOR IND, INC., Square D 
Company, 2001 W. 10th Place, Tempe, P;z 85281, Tel: 
802-968-3101, FAX: 602-966-6396; FSC No.: 
24444;19500; Empl.: 591; SIs. Mgr: WilHam Hennigan; 
Dist. Mgr: Christopher Dingley 

GENERAL TECHNOLOGY CORP., 6616 Washington 
Avenue, NE, Albuquerque, NM 87109, Tel: 505-345-5591, 

. FAX: 505-344-3227; ErnpI.: 150; Sis. Mgr: Ralph H. 
Anderson 

GENERAL TRANSISTOR CORP, GTC, 216 W. 
Florence Av, Inglewood, CA 90301, Tel: 213-673-6422, 
FAX: 213-672-2905; FSC No.: 04662; Ernpl.: 66 

GENERAL VIBRATIONS MFG. CO, 422 North Main St, 
Manchester, CT 08040, Tel: 203-846-0090, FAX: 203-643-
8913; EmpL: 4 

GENERAL WIRE PRODUCTS, INC., 425 Shrewsbury 
Street, Worcester, MA 01604, Tei: 617-752-8280, FAX: 
617-753-2173; FSC No.: 5F262; EmpL: 58; Sis. Mgr" 
Thomas P. Andrews, Jr. 

,... ... N·~"M ~UE:I I\-VII 

FAX: 703-949-1416 
GENICOM CORP., 1 Genicom Or, Waynesboro, VA 

22980, Tel: 703-94~1471, TWX: 710-63~; FSC Il10.: 
01526; EmpL: 3000; SIs. Mgr: G.F. Peltier 
............... " ........... ,. 8 01012-1014, 1482-1485 

Local Sales Offlces & Reps 
CA Santa Ana, Genicom Corp............. 714-549-5101 
CT Suffield, Genicom Corp. ........... " . . 203-668-6530 
FL Bonlte Springs, Genlcom, Corp. ....... 813-947-5822 
VA Waynesboro, Genicorn Corp. ......... 7~1666 

Local Distributors 
CA San Jose, JACO/Distel Inc. ., .... "... 408-432-9290 
CA Santa Ana, Norstan .... . . . . . . . . . . . . . .. 800-854-8344 
CA Tustin, JACO/Distelinc. .............. 714-258-9003 
CA Westlake Village, JACO/Distellnc. .,.. 800-824-0151 

GEORAT 
FL Boca Raton, JACO/QC ............... 407-241-7950 
FL Orlando, T & T Prods., Inc. ............ 305-857-2282 
GA Norcross, JACO/QC . . . . . . . . . • .. . .. . .. 404-44~9508 
MD Baltimore, EIctm Cornp. Sis. .......... 301-728-2772 
MA Columbie, JACO Elctms. lhe. .•.... , . .. 301-995-8620 
MA Tewksbury, JACO Elctms.lnc. ........ 508-840-0010 
NY Hauppauge, JACO/EIctms.Inc. ....... 516-273-5500 
NC Charlotte, Electronics MkIg. Corp. ..... 704-394-6195 
NC Raleigh, JACO/QC ................... 91H76-7767 
OH Cleveland, ElactronicsMkIg. Corp. .... 218-442-3441 
OH Columbus, Electronics MkIg. Corp. .... 614-~161 
OH Deyton, EIctms MkIg. Corp. ..•......•. 513-278-5745 
OH Highland Heights, Electronics MkIg. Corp. 

.............................. , . . . . . . .. 216-442-3441 
TX Addison, JACO/QC................... 214-733-4300 
TX Austin, JACO/QC .................... 512-635-0220 
TX DelIas, Associated Aircraft Supp. Co. .. 214-331-4381 
TX Sugarland, JACO/QC ................ 713-240-2255 
WA Redmond, Pan Pacific Elctms, Inc. . . . . 206-881-7252 

FAX: 619-661-5120 
GENISCO ELECTRONICS CORPORATION, 1657 

Pacific Rim Court, San Diego, CA 92173, Tel: 61~861-
5100; FSC No.: 07294; EmpL: 100; SIs. Mgr: Dick Gurena 
.................... , " . ... Ao l&24-1625, 1677; 8 01153 

Local SeJes Offices & Reps 
AL Birmingham, Electro-South Inc. ....... 205-822-5713 
AL Huntsville, EMA . . . . . . . . • • . • . . . . . . . . . . . 205-630-4030 
JtOZ. Phoenix, Mayco ...................... 602-667-3076 
CA Claremont, Cook EntPrs. .............. 714-826-3997 
CA San Jose, Kottmeier Assoc, Inc. . . . . . .. 408-371-8700 
CA Sunnyvale, DJM Elctms. .............. 408-74~ 
CA Valencia, DJM Elctms. ................ 805-254-2677 
CA Visla, DJM EIctms. ................. ". 61~ 726-1288 
CO Englewood, RA Mays Co. ............ 303-761-9447 
GA Roswell E M A ...................... , 404-992-7240 
KS Lenexa, Midlech Assoc. ............... 913-541-0505 
MD Bahimore, Eastem Comps. ............ 301-788-7050 
NH Brookline, EMC SIs. .. . . . . . . . . . . . . . . . . . 603-672-4455 
NM Mayco................................ 505-2~2 
NY Roslyn Hgts., November Elctm. Sis. ... 516-621-6378 
OH Dayton, Jay Engrg. ................... 513-253-2151 
PA W. Conshohocken, Eestem CorT1la ... 215-925-8610 
WA Bellevue, Underwood-Hanify Inc. . .. . .. 206-643-1793 

GENISCO TECHNOLOGY CORP, 14930 E. AJondra 
Blvd., La Mirada, CA 90638, Tel: 714-523-7001, TWX: 910-
346-6773, FAX: 714-522-1058; FSC Il10.: 07249; EmpL: 
450; Sis. Mgr: Rite Deidrich 

GENISCO TECHNOLOGY CORP., 14930 E. Alondra 
Blvd, La Mirada, CA 90638, Tel: 714-523-7001; TWX: 910-
346-6773, FAX: 714-522-1058; FSC No.: 07294; EmpL: 
380 

GENNUM CORPORATION, Unear Technology Inc, 
P.O, Box 489, S1a A, Burlington, ON, Caneda L7R 3Y3, Tel: 
800-263-9353, 416-632-2996, TELEX: 061-6525, FAX: 
416-632-2055; Empl: 180; SIs. Mgt: C. Marshall/I. H. Scoft 

GENROCO, INc., 205 Kettle Moraine Drive North, Slinger, 
WI 53088-9407, Tel: 414-844-8700, TELEX: 158279420, 
FAX: 414-844-6687; SIs, Mgr: Donald D. Woelz; DIst. 
Mgr: Barbara Pick 

GENSTAR RENTAL ELECTRONICS, INC, 6307 Da 
SotoAve., SuneJ, Woodland Hills, CA 91367, Tel: 800-331-
3440 (in CAl, 800-227-6409, FAX: 818-715-9249 

GENTRON CORPORATION, 7345 E. Acoma, Ste. 101, 
Scottsdale, JtOZ. 85260, Tel: 602-443-1288, FAX: 802-443-
1408; ErnpL: 50; / SIa. Mgr: Rick Heinz; DIst. Mgr: Rick 
Heinz 

GEOPHYSICAL SURVEY SYSTEMS, INC., 13 Klein 
Or, North Salem, NH 03073-0097, Tel: 603-893-1109, FAX, 
803-68~984; FSC No.: 02-0278634; EmpL: 50; SIs. Mgr: 
J. V. Rosetta, Jr. 

GEORATOR CORP, Box 70, Manaseas, VA 22110-0070, 
Tel: 800-523-9938, FAX: 703-368-1078; FSC No.: 91723; 
SIs. Mgt: Jay Gormley •. , ...........•.. ,' 002195-2198 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 687 



GEORGE Manufacturers and Sales OHices Directory 

FAX: 308-235-2609 
GEORGE RISK INDUSTRIES, INC.. 802 & Elm St, 

KImball, lIE 89145, Tel: 308-235-4845; FSC No.: 24229; 
EmpL: 135; SIs. Mgt: Mohammed A. Ghani; Diet. Mgt: 
Mohammed A. GhanI ........................... 1Jo18C18 

Loc8I SaJea 0tfIce8 & Reps 
OR Portland, Adapt £Ic1InB. ............... 503-297-2151 
/IZ. Phoenix, J. F. Hurlbut eo. ............. 602-997-7285 
VA A/exandrIa, Tech-Reps, Inc. ........... 7os-s71).2600 
CA SImyvaIe, W.W. Posey eo. ........... 408-746-0771 
can Toronto, Reptach £Ic1InB. & Dealgn ... 418-863-9510 
FL DeerfIeld Beach, Newall-Hynes Assocs. 

....................... ; . . • . . .. • . • . . . . . 305-429-3207 
R. Wheaton, os Tech. Sis. ............... 708-653-8126 
MA lexington. Jodan Technlg. ............ 617-883-8896 
MI Farmington Hilla, Carter, McConnic"& PeIrce 

..•.•. ..•.... ....................... ... 313-477-7700 
MN Eden Prairie, O'Reilly Assocs. •. . • . . . . . 612-94 H!460 
MO Sl Charles, Buckman & Assocs. ...... 314-94&-6201 
NY Huntington Station. Morgan £Ic1InB. ... 516-548-5160 
CA 0raIge, VA £Ic1InB. .... ; .. .. .. .. .. .. .. 714-532-3730 
PA Horaham, Jacobean Assocs. ...•.•.••. 215-674-2937 
TX Dallas, Barry Sis. ..................... 214-234-0255 
GA DeluIh, Stelmack Comps. ............. 404-441"-7927 
co Golden, J. F. Hurlbut eo. .............. 303-2711-7796 

GERMANIUM POWER DEVICES, Box 3085, 
Shawsheen Villags S1a., Andover, MA 0181().3065, Tel: 
506-475-5982, TELEX: 94-7150, FAX: 506-470-1512; FSC 
No.: 53399; EmpI.: 100; SIs. Mgt: R W. KaasIoIIs 

GETTYS, an AEG Company,"2701 N. Green Bay Ad. 
RacIne, WI 53404. Tel: 414-637-11591, TELEX: 201-309, 
FAX: 414-637-11400; EmpI.: 173; SIs. Mgt: Thomas J. 
Joyal, VP of Mklg./sls. 

GIMIX, INC., 3223 Arnold Lane, Northbrook, IL 60062-2406, 
Tel: 708-559-0909, FAX: 708-559-0942; EmpI.: 14; SIs. 
Mgt: Robert Phlmps 

GlAR-BAN, A MARK ft! COMPANY, 199 Wales Ave, 
Tonawanda, NY 14150, Tel: 71H94-5076, FAX: 71H94-
4662; FSC No.: 22973; EmpI.: 50; SIs. Mgt: Robert G. 
Mencer, Jr. 

GLASGAL COMMUNICAl1ONS, INC. 151 Veterane Dr. 
Northvale, NJ 07647, Tel: 201-768-6082, FAX: 201-768-
2947; EmpI.: 130; SIs. Mgt: Ingemar Sjumemark 

GlASSMAN EUROPE UMITED, StudIo 4 Intec 2 WetJe 
Ad. BasIngstoke, ~1Ire RG24 ON£, Tel: (0256) 
810808, FAX: (0256) 810815; EmpI.: 60; SIs. Mgt: J. Blls 

FAX: 908-534-5672 
GLASSMAN HIGH VOLTAGE INC. P.O. Box 551, 

Salem IndL PIt, Ate. 22 (East1 Whitehouse S1a., NJ 08889, 
Tel: 906-534-9007, TWX: 71().460-2839; EmpI.: 60; SIs. 
Mgr: John R Belden ..................... 1101762-1773 

GLASSMAN JAPAN HIGH VOLTAGE LTD. Tiara Bldg. 
1-17, Tiara l-choma, Mlyamae-Ky, Kawasaki 213 Japan, 
Tel: (044) 877-4546, FAX: (044) 877-3395 

GLATZER INDUSTRIES CORP. 15 River St, New 
Rochelle, NY 10601, Tel: 914-576-2700. FAX: 914-576-
7075; EmpI.: 25; SIs. Mgt: Patricia M. Wyllie 

GLENAIR INC. 1211 IVr Way, Glendale, CA 91201-2497, 
Tel: 816-247-6000, TELEX: 67-3485, TWX: 910-437-2066, 
FAX: 816-5O().9912; FSC No.: 06324; EmpL: 485; SIs. 

" Mgt: Ronald E. PIaIZ 

GLENMARC MANUFACTURING INC., 970 Woodands 
Pkwy. Vernon HUts, R. 60061, Tel: 706-634-6080, FAX: 
708-634-9527; EmpL: 13; SIs. Mgr: David Graenwood 

GETTYSBURG TRANSFORMER CORPORATION, GLEN MILlS INC., 203 Brookdale Sl, Maywood, NJ 07607, 
1380 bid Harri8I:IuIg Ad. p.a Box 4356, GaIIySIlurg, PA Tel: 201-645-4865, TELEX: 134 656, FAX: 201-487-&189; 
17325, Tel: 717-334-2191, FAX: 717-334-4981; EmpI.: 65; EmpL: 11; SIs. Mgt: Stanley I. GoidbeIg 
SIs. Mgt: Charles A. Ritter 

GEYER SYSTEMS, See GSI Cprp. 

GLENRO,INC. 39 McBride Ave, Paterson,NJ 07501-1715,' 
Tel: 201-279-5900, 8O().922-0106, FAX: 201-279-9103; 
EmpL: 50; SIs. Mgr: Sterling PItt 

GFC POWER L TO. 95Cur1is DrIve, Guelph, CAN N1K lEl, GLOBAL COMPONENTS & CONTROLS, 1 Main Street 
Tel: 519-783-3051, FAX: 519-822-9537; EmpI.: 60; SIs. Ste. 210. Eatontowl\ NJ 07724, Te~ 201-389-1470, FAX: 
Mgr: David Olver; Diet. Mgt: DavId Oliver 201-389-8781; EmpI.: 4; SIs. Mgt: John M. Chapsld 

GGB INDUSTRIES, INC. Picoprobe Division, PO Box 
10958, Naplea, FL 33941, Tel: 81~ TELEX: 
138892 GGB, FAX: 813-843-4403; SIs. Mgt: Greg Boll 

GHIELMErr~INC., 30961 West Aguora Ad. Ste. 309, 
Wesliake Village, CA 91381, Tel: BO().226-1097, FAX: 816-
707-1754; EinpL: 4; SIs. Mgt" Rick 0d0rIer 

GIANNINI INSTITUTE, 51-555 Macison Sl, Indio, CA 
92201, Tel: 819-347-2833, FAX: 619-342-4006; FSC No.: " 
24727; EmpI.: 10; SIs. Mgt: John PtiIUps 

GIBSON/EGAN, See Textool Test & Interconnect 
" Prods. Dept., 3M, Electronic Prod&. Div. " 

GLOBAL SPECIALTIES, Interplex Electronics, Inc., 70 
FuItanTerrace, p.o. Box 1942, New Haven, CT06509, Tel: 
203-824-3103, FAX: 203-488-0060; EmpL: 50; SIs. Mgt: 
RechaeI Fernicola; Diet. Mgt: Rachasl Fernicola 

Loc8I Di8trlbulonI 
CA EI Monte, Marshalllnds. ............ .. 
FL Ft Lauderdale, SOU1heastem EIcIm. .•. 
IN Indianapolis, Meunier £Ic1InB. ..••..•.. 
MA N. Andover, ConIact East ............ . 
NY Hauppauge, Fordham Radio .....•.... 
SO Graerwille, EMSCO .................. . 
TX Ft Worth, Allied EIcIm. .............. .. 
TX Irving, SpecIalized Prods. ............ . 
WA Seattle, Reder £Ic1InB. .............. .. 
can WllIowdaIe, Onl, EIecIro Sonic ...... .. 

616-459-8310 
305-583-4131 
317-835-3511 
506-682-2000 
518-435-8080 
813-233-4121 
817-338-5401 
214-55().1923 
206-~2511 
416-494-1686 

GLOBE BATTERY Oft!. See Johrison Controls, 
GIC THERMODYNAMICS, 2611 Parmenter, Royal Oak, Globe Battery Div. 

Ml46073, Tel: 313-260-1648, FAX: 313-260-0998; EmpI.: GLOBE MOTORS, 2275 Stanley Avenue, Dayton, OH 

20;" SIs. Mgt: Derlny Desmond 45404, Tel: 513-226-3171, TELEX: 266-224, TWX: 811). 

GIDDINGS & LEWl8-NEXES AUTOMA110N, 
Giddings & Lewis, Inc., 888 & Military Ad., P.O. Box 

459-1642, FAX: 513-229-8531; EmpL: 560; Diet. Mgt: 
Derek Keegan 

Loc8I SaJea 0tfIce8 & Reps 
CA ArcadlalSan Diego, ~ Inc. .. ....... 818-447-0958 
CA San Jose. SIIcon Valley SIs. .......... 408-432-1987 
co Denver, C-Tech ...................... 303-451-7100 
err RIdgefield, Haber EIc1InB. ............ 203-438-9625 
II. AlsIp, M & E CorI1I& .................. 70lI-3II6-0700 
IA Cedar Rapids, Technical £1cIms. •••••• 319-388-5443 
Me Lisbon, & K MacDonald .............. 301-1182-1088 
MA Topsfield, WhIIehead Asaoc. Inc. •••••• 508-887-8050 
MN Golden Valley, HighIIn:I £Ic1InB. ...... 612-546-2123 
MO Sl louis, MPC Mktg. .................. 314-852-0139 
TX Dallas, Comp. Technlg. ........ ....... 214-783-8837 
TX Dallas, Exel Tech ..................... 214-2311-3935 
can Sl Laurent, Que., ComponeIIcs ....... 514-331-11930 

FAX: 405-238-3029 
GLOUTE SALES L TD/GLOWLITE DlV. PO Box 888 

Hwy 77 South, Pauls valley, OK 73075, Tel: 405-238-5541, 
800-854-3882; EmpI.: 77; SIs. Mgt: John Crego; Diet. 
Mgt: Stan Ferrell .............. .......... &01154,1811 

Loc8I Sates 0tfIce8 & Reps 
AZ Peoria, S£M of Arizona ............... 802-486-1191 
AR LiI1Ie Rock, Doby Assocs... .. .. .. .. .. • 501-221-<1326 
CA Laguna Hilla, Jack Filch Assocs. ...... 714-951-0196 
II. Berkeley, ESA Tech. MkIg. ............ 708-544-0120 
IN indianapolis, Schank EIctm Mk1g. •••.• 317-842-6204 
KS Kansas CIty, EP J. Inc. ................ 816-523-8911 
MO Randallstown, Chesapeake IndL Mktg. 

. ............... .. ... ......... ..... .... 301-653-0476 
MA Tyngsboro, Con1ltech ................ 508-649-3030 
MI" FarmillQlon HIlls, Schank Ek:1m Mktg. 

MN Hopkins, Pathway Sis. Inc. .......... .. 
MS Jacksol\ Doby Assocs. .............. . 
Me Sl louis, E.P! Inc. .................. .. 
NM AlbuqU8lqU8, Sytech Mktg. Sys. ••••••• 
NY Hauppauge, Au~miIl Assocs. .. 
NO RaleIgh, VantaQs MkIg. .............. . 
OH Beachwood, EIctm ~ .... . 
SO GreenvIlle, VantaQs Mktg. ............ . 
TX Hurs1, EI-Tee SIs. .................... . 
UT Salt Lake CIty, ButterwoI1h MkIg. •••.•• 
Can Aurora, On!., JIL Assocs. ............ . 

Local DisIributots 
AL Huntsville, ReeIsIor Cap EIctm •...•.. 
AR LiI1Ie Rock. Carlton Bales ............ . 
IL Chicago, Kennedy-Webster £Ic1InB. .•• 
IL Chicago, Leeds Electro Cornps. •....•• 
IL Schaumburg, QPS EIc1InB. .......... .. 
LA Shreveport, c.tton Bales .......... .. 
MD Columbia, SHP £Ic1InB. .............. . 
MA Winchester, Webb DIsL .............. . 
MN Plymouth, Leeds Electro CorI1I& •.•... 
MO Richland. ATR LlghtIng .............. . 
Me SpingfieId, Carlton Bales ............ .. 
NY Setauket, f<C EIecIm. DIsI. .......... .. 
OH Cleveland, Advacom £Ic1InB. ........ .. 
OH Columbus, Advacom £Ic1InB. ........ . 
OK Oklahoma City, Carlton Bales ........ . 
OK Tulsa, Carlton Bales ................. . 
PA Lancaster, Advacom EIcIms. ••.••••••• 
PA McKea1. AdVacom £Ic1InB. .......... . 
TN Mernhpia, Carlton Bales ............ .. 
TN Nashville, Carlton Bales ............ .. 
TX Austin, Carlton Bales ................ . 
TX Ft Worth, Ca1ton Bales ............. . 
TX Ft Worth, Tandy NaL P1s. ........... .. 
WI Grafton, Lakeview £Ic1InB. .......... .. 
WI Milwaukee, Badger Sis. .............. . 

31~2551 
612-933-8267 
601-981-1138 
314-962-1411 
505-266-7951 
516-434-1313 
919-870-7123 
216-831-9555 
803-266-2186 
817-266-2896 
601-989-5586 
416-727-1452 

205-883-4270 
501-562-9100 
312-876-1612 
312-825-3800 
312-884-8620 
316-836-9975 
301-29().8770 
617-729-5600 
612-557-1277 
314-785-5219 
417~1699 

516-689-2200 
216-826-3300 
614-833-9550 
405-861-4448 
916-250-1626 
717-741-9277 
814-476-7774 
901-385-3539 
616-244-3562 
512-456-1175 
817-1131-0395 
817-87().5600 
414-377-8250 
414-281-1330 

1858, Fond CIu Lac, WI 54936-1658, Tel: 414-921-7100. GLOBE UNION, See Johnson Controls, Globe GME SYSTEMS, INC. 12300 Perry HIghway, PItIsburgh, 
TELEX: 26-2722, TWX: 911).275-1100; EmpL: 175 Battery Div. PA 15090, Tel: 412-935-0440, FAX: 412-935-8840; EmpL: 

7; SIs. Mgr: 810m KarIsIrom 

·6i~ 
TecJwtU=1 

FAX: 617-938-5867 

"OOlobTek 

FAX: 201-861-0740 

GML CHIP COMPONENTS UMITED, Itg, PhMeII, 
Block 2 FIaI18 Baghlingampally, H)'derabad AP. IncIa 500 
044, Tel: (91) 842-80106, 61593, TELEX: 0425-2105 GML 
IN. FAX: (91) 842-81484; Empl: 50 

GM"NAMEPLATE, INC. 2040 151hAve. West, Seattle, WA 
96119, Tel: 206-284-2200, FAX: 206-284-3705; £mpL: 
350; SIs. Mgt: Gerry Gallagher 

GILWAY TECHNICAL LAMP, 900 w. CUmmings PIt, GLOBTEK, INc.. 7700 Marine Ad. N. IIergen, NJ 07047, 
Woburn, MA 01801, Tel: 617-936-4442; FSC No.: 3T059; Tel: 201-981-1)248, TELEX: 755579; EmpL: 20; SIs. Mgt: GMR CO. 804 Main St, Venice, CA 90291, Tel: 213-399-
EmpI.: t7; SIs. Mgt: Clark Ber$ImIn HI; Dist. Mgt: ErIn Eugene GoI!IIerg; Diet. Mgr: Torn DeYaney ..• A.2229; 1490, TELEX: 499 2488; EmpI.: 93; SIs. Mgt: Harvey 
Hurley ................................. ... &011116-1183 •• 13117; <>1386, 1754; 1101775 Mushman 

688 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
GN NATIONAL ELECTRIC INC. 20639 Lycoming St., 

Unit 8-1, Walnut, CA 91789, Te~ 714-598-1919, 714-598-
1337, 800-321-1266, FAX: 714-594-7938; En1IL: 7; SIs. 
Mgr: John Huang; Dial. Mgt: Kathy Yang 

FAX: 714-993-6023 
GOLDEN PACIFIC ELECTRONICS, INC, 560 s. 

MeIroee St., Placentia, CA 92670, Tel: 714-993-6970; 
ErnpL: 15; SIs. Mgt: J_ Au; Dial. Mgt: James Au 
•. . . .. . . ...... .... .. ........•. 1)01032-1035, 1778-1777 

LOCBI Sal88 0fflce8 & Reps 
CA Garden Grove, B.SCO EJc:1ms .••.•..• 714-891-4621 
CA Norwalk, Ed Rivers Assocs. .......•..• 213-868-1471 
CA San Jose, AppHed EItcms Mktg .....•• 408-441-9610 
CO Longmont, Butler Tech. Sis. ....••.•.•• 303-651-n03 
IL ArlIng10n HeIghts, MJ. Peterson & Assocs. 

. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 708-5n-8200 
NJ Wayne, Breen Assocs ....•.......•... 201-69&-8683 
NY Elbridge, NorIheas1em EIc1ms., Inc. ... 315-688-2143 
OR Beavertan, Core II Mktg • . • •• • . • • • • • . •• 503-641-osn 

GOLDEN POWER SYSTEMs, INC. 2125-8 Madera Ad, 
SimI Valley, CA 93065, Tel: 805-582-4400, FAX: 805-682-
3230; SIs. Mgt: Ron Jones 

GOlDSTAR PRECISION CO. LTD. Lucky Goldstar, 
13013 E. 166th St., Cerritos, CA 90701, Tel: 213-404-0101, 
TELEX: 91 0-593-5719, FAX: 213-926-0849; E~: 12; SIs. 
Mgt: Reginald Bale; Dist. Mgt: Reginald Bale 

GOOO-ALL ELECTRIC, INC. 3725 canal Drive, Fort 
Collins, CO 80524, Tel: 303-484-3080, 800-826-7891, 
TWX: 91 ().93().9015, FAX: 303-484-8649; FSC No.: 22096; 
ErnpL: 135; SIs. Mgt: Sandi K SaIvhus 

GORDON BRUSH MFG. CO. INC., 2150 Sacramento 
St., Los Angeles, CA 90021-1786, Tet 213-627-6889, FAX: 
213-623-4397; FSC No.: 17987; EmpL: 35 

GOROON CO.:WATLOW, 5710 Kenosha St., Richmond, 
IL 80071, Tel: 815-678-2211, TELEX: 72-2427, FAX: 815-
678-3961; En1IL: 300 

OOROON INSTRUMENTS, INC. 3845 california Ad., 
Orchard Park, NY 14127, Tel: 718-662-5353, 1-800-333-
2672, FAX: 716-662-7839; EmpL: 20; SIs. Mgt: John 
Savage 

GOROON, L. PACKAGING, 1050 S. Pace S1., BaltImore, 
MD 2123D, Tel: 301-539-8537, FAX: 301-825-7510; En1IL: 
150 

GOROON PRODUCTS, 67 Del Mar Dr. Brookfield, CT 
06804, Tel: 203-775-4501, FAX: 203-n5-1162; EmpL: 45; 
SIs. Mgt: Leon Najman; Dial. Mgt: Leon Najrnan 

GORDOS 
FAX: 501-636-2305 

GORDOS, A Flint Industries Company, 1000 N. 
Second St., RogeIs, AR 72758, Tel: 501-63&-5000 
•.•.••.•...•.....• A.1725; 801488-1488; 1)01110-1173 

LOCBI Sal88 0fflce8 & Reps 
AL Huntsville, EIctm. Mktg. Assoc. Inc. .... 205-880-8050 
CA Costa Meee, Jim Pancake ............ 714-751-6760 
CA Milpitas, Maxim EIctm. Sis. . . . . . . • . . . • • 408-948-8001 
CA Tusiin, Schoenbachler-Dobson ••..••. 714-544-1888 
CO Arvada, GemIni EICIms. •..•.•.•.•..... 303-428-5600 
FL o-fleld Bch, Florida Compe., Inc. ... 305-428-1759 
FL Tampa, Florida Comps., Inc. • . . . . . . . .. . 813-673-3622 
GA Attanta, EJctrn. Mktg. Assoc. ••. . . . . . . . . 404-448-1215 
IL Schawnberg, Marian, Inc. ••••• • • • • • • • • 708-303-5660 
IN 1ncIanapoI1s, Hy-TekSis. Co. .......... 317-687-2584 
MA Burlington, Anacon Sis. Assocs. • • . . • • • 617-272-9080 
MI Troy, Pyramid 1nIegraIed Con1ro1 Sys. 

MN Eden PraIrIe, Busch EIc1ms. ...•••••••• 
NM AIluqIaque, Syntech •••••.••••••••.. 
NJ Budd L8ke, Guido Assocs. .....••.•..• 
AR RogeIs, Bin Wilberg ...............•... 

313-528-6040 
612-934-7922 
505-266-7051 
201-347-4643 
800-643-3500 

NC RaJe9t, EIctm. Mktg. Assocs. Inc. ...• 918-847-8800 
OH Centerville (Dayton), Omega Sis., Inc. 

• . . •. •. . . • . • . •. . .. . . • •.. . . . . . .. . . . . . . . • 513-434-5507 
OH Shaker Hgts., Omega SIs., Inc. ........ 216-751-9600 
OK Tulsa, Advanced Tech. Sis. ..•.••••••• 918-664-0482 
PA Valley Forge. Providence Mktg. Assocs. Inc. 

· . . . . . .. . . . . . • . . . . . . . . . . . . . . . . . . . . . .. . . 215-935-3300 
SC Greenville, EIctm. Mktg. Assocs. Inc. .. 803-233-4637 
TX Austin, Advanced Tech. Sis. •..•••.... 512-467-9209 
TX Dalles, Advanced Tech. Sis. •......... 214-340-1300 
TX Houston, Advanced Tech. Sis. .••.••.• 713-440-3888 
WI Mequon, Marian, Inc. ....•.•••.......• 414-241-4955 
Inti AR RogeIs, Gordos ................... 501-63&-5000 
Can Mississeuga, Ont, Gidden and Morton Assocs. Inc. 

•••••••••••••••••••• 0< ••••••••••••••••• 416-671-6111 

LOCBI DistnbulonJ 
AL Auburn, IlltII..-e EIctrL Supp. .•.•...• 205-621-3341 
AL MonIgomery, Control Cornps. ..•....•• 205-264-3325 
AL Tempe, Control Design ............... 802-828-7981 
AZ Tempe, Control Design .•••.......••.• 602-828-7981 
AR Eldorado, EIecIre, Inc. ..... . . . . . . . . . . . . 501-862-4901 
AZ Phoenix, EIctm. Supp. .. .. ........ . .. .. 802-276-1199 
AZ Phoenix, Future ...................... 802-272-7952 
AZ Tempe, Time EIc1ms. ..•..••..•....... 602-987-2000 
AZ Tucson, Fu1Ure ....................... 602-882-0808 
CA AnaheIm, Con1ro1 Design .....•.....•. 213-821-1516 
CA AnaheIm, Trne EIc1ms. ............... 714-937-G911 
CA Chatsworth, TIme EIc1ms. .. . . . . . . . . ... 818-998-7200 
CA Irvine, Future •.........•.............. 714-250-4141 
CA Irvine, Iniegraled EIc1ms. . . . . . . . . . . . . . . 714-837-9960 
CA Los Angeles, EIee. Switches .•..••.•.. 213-660-1310 
CA Los Angeles, Master DIsIrs. •..•.••..•• 215-452-1229 
can Ontario, Harslon & Carlock ..•..••.••• 714-9_ 
CA Riverside, EIctm. Supp. •.....•..••.•.• 714-683-7300 
CA Sacramento. Integrated EIc1ms. .•.•..• 916-424-5297 
CA San Carlos, Control DesIgn ..•..•..... 415-592-4808 
CA San DIego, TIme EIc1ms............... 618-596-1331 
CA San Francisco, Control Design ... . . . . . 408-996-9197 
CA San Jose, Future..................... 408-434-1114 
CA San Jose, Iniegraled EIcIms. ..... . . . . . 408-435-1000 
CA Santa Clara, Fu1Ure •..... . . . . . . . . . . . . . 408-748-8550 
CA Sumyvale, TIme EIcIms. . . • . • . . •• . •• . • 408-734-9888 
CA Torrance, TIme EIcIms. ...•.•..••..... 213-320-0880 
CT Wallingford, Control Design ..•........ 203-269-9955 
CO Denver, Conlrol Design ..•....•••....• 303-296-1922 
CO Denver, Integrated EIc1ms. ..•.••.....• 303-292-5537 
CO Englewood, TIme EIc1ms. ....•.••••. :. 303-799-8851 
CO Wes1mins1er, Fu1Ure .•.........•.....• 303-650-0123 
CT BeIhe~ Fu1Ure EIcIms. ................ 203-743-9594 
CT Cheshire, TIme EIc1ms. ............... 203-271-3200 
FL A1IamonIe Springs, Con1ro1 Design.... 305-788-3220 
FL Clearwater, Future. . . . . . . . . . . . . . . .. . . . 813-578-2770 
FL Clearwater, General Control, Inc. ...... 813-791-1903 
FL Ft Lauderdale, Control Design ... .. . .. 305-782-1388 
FL FI. Lauderdale, Hammond ..•......... 305-973-7103 
FL Fl Lauderdale, TIme EIc1ms. . . . • . •. . . • 305-974-4800 
FL Lakeland, AA Elee. . . . • . . . . . . . . . . . .. . .. 813-665-6941 
FL Orlando, Future....................... 305-767-6414 
FL Orlando, Henvnond ..•....... . . . . • . . . . 305-848-8060 
FL Orlando, TIme Elclms. ................ 305-841-6565 
FL Pompano Bch. Con1ro1 Deseign ...... 305-182-1388 
GA Columbus, IlltII..-e Elclrl. Supp. ....• 404-324-1000 
GA Norcross, AA E1ec. . . . • • • • • . . . . • • • . . . • . 404-448-8670 
GA Norcross, Future. • . . . . . . . . . . . . . . • . . . . . 404-441-7676 
GA Norcross, Time EIc1ms. ............... 404 448 4448 
GA Stone MIn., Control Design •..•.••..•. 404-979-3502 
IL Addison, L Comp ••.•.••••.••....•.•.. 312-628-1400 
IL AddIson, Pyramid Controls............ 312-543-0110 
IL Algonquin, Marshal Wolf . . •• • . . . • . • • •. 312-658-8130 
IL Chicago, Control Design .............. 312-307-8944 
IL Chicago, Newark •..•..••....••..••••. 312-784-5100 
IL Hollman Estates, IntegraIed EIc1ms. .. 312-643-2040 
IN 1ndIanapo1s, CUstom SVc. EIc1ms. ••.. 317-979-9118 
Il Schaumburg, Fu1Ure .................. 312-882-1255 
IL WOOd Dale, lime Elclms. .•........... 312-350-0610 
IN Irdanapolis, Control Design .......... 317-788-4614 
IA Cedar Rapids, Con1ro1 Design ........ 318-373-2923 
IA Marion, Control Design ...•.••..•..•.. 318-373-2923 
KS Kansas City, Control Design •••.•.•... 913-362-4248 
LA New Orleans, Currier & Roser .••.•... 504-734-1147 
MD Columbia, Fu1Ure ..................... 301-995-1222 
MD Columbia, Jaco ... . . . . . . . . . . . . . . . . . . . . 301-995-8620 
MD Columbia, lime....................... 301-964-3090 
MA Peabody, TIme EIcIms. .....•......... 617-532-6200 
MA WesIboro, Future EJctrns. ••••..•...••• 617-368-2400 
MA Wilmington, North-StarEIc1ms. •.••••• 617-857-5155 
MA Woburn, Con1ro1 Design .............. 617-832-9404 
MI Alma, Fischer-Flack •....•...•.•...•.• 517-483-6104 
MI Ann Arbor, McNaughtoo-McKay EIee. Co. 

· . . . . . • . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . • 313-995-9515 
Me Chasterlield, Advanced Ind. Sys., Inc. .• 314-532-2477 
MI DetroII, Future ........•........••....• 313-261-5270 
MI DetroII, Newark EIc1ms. .••.•.•••..•.•• 313-967-0600 
MI Fannlnglon Hills, Control Design ...... 313-473-0220 
MI FIinI, FIscher-F1ack ...•••....•••.••... 313-235-6420 
MI Kalamazoo, Pyramid Controls Inc. ...• 616-327-3733 
MI Madslon Hgts., McNaughton-McKa EIee. Co. 

· •• • • •• . •• •• ••• • . . • . • • . • •• . •• . . • . . • • • • . 313-399-7500 

GORDOS 
MI Oak PI<., Newark EIc1ms. •••••••••••••• 313-968-2950 
MI Port Huron, FIscher-Flack .. ........... 313-985-8183 
MI ,Saginaw, Foacher-Flack ••••.•.•••••••• 517-762-4181 
MN BIoomingIon, Tome EIcIms. .•.•.•••.•. 612-944-9192 
MN Eden PraIrIe, Fu1Ure ..•..•........•••. 612-944-2200 
MN Eden Prairie, JE Braes ..••............ 617-937-11902 
MIll MInneapoIs, Control Design ...•.•.... 612-721-1828 
MN Mlnneapols, Newark EIcIms. •••.•.••. 612-331-6350 
MO Cr-terfieId, Advanced Ind. Sys.lnc. .. 314-532-24n 
Me Kansas City, L Con1l ................. 818-221-2400 
MI MIdland, FlSCher-Flack •.••••••••.••••. 517-498-3800 
Me Sl louis, Con1ro1 Design ............. 314-428-3180 
MO Sl louis, Fu1Ure ..............•....... 314-537-G888 
MO Sl louis, L Con1l..... ........ . ....... 314-291-6200 
MO Sl louis, lime EIcIms. ••.••.••......• 314-391-6444 
NJ E. Rutherford, AA E1ec. •..•..•.•.•.•••. 201-777-54n 
NJ Fair Lawn, Relay Specialties •••.•....• 201-337-1000 
NJ Fairfield, Future....................... 201-227-4348 
NJ Mt Laurel, Future........ ... .. .. ...... eo&-n8-7800 
NM Albuquerque, EIctm Dvcs. ...•.••.•.•. 505-884-2950 
NY Bohemie, Key Cornps. •........••••••• 518-567-7500 
NY Buffalo. Summitt •• . . • • • . . . •• . • • . . • • •• • 716-884-3450 
NY Hauppauge, Future ..........•.•.•..•• 516-234-4000 
NY Hauppauge, Jaco .................•.•. 516-273-5500 

1/0, REED AND 
SOLID STATE RELAYS 
1/0 MOUNTING AND 
INTERFACE BOARDS 

The .' 
Largest 
Relay •• 

Distributor 
in the World. 

Over 
8.000.000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 pm. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 
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GORDOS 
NY Hauppauge. Time EIctms. . . . .. .. . ... .• 516-273-0100 
NY LIv8IpooI, Future ..............•....•. 315-451-2371 
NY RocheeIer, Future.................... 716-272-1120 
NY RocheeIer, SImcona' .................. ; 716-326-3230 
NY RoctiesIer, Summitt........ ........... 716-33+8110 
NY ~ Future ..................... 315-432-1355 
NY SyracUse, TIme Elclms. ............... 315-432-1355 
. NC Charlolte, C8roIina Eiac. Supp. Co. .. . . 704-527-6555 
NC CharIoIte, Control Design.. ........... 704-588-4410 
NC CharIoIte, Future ..................... 704-529-5500 
NC CharIoIte,'Tlme EIctms. ..• ,., .... ..•... 704-522-7600 
NC Greensboro, Hanvnond EIctms. .•...•. 919-275-6391 
OH Columbus, EIctms. MkIg. Corp. ........ 614,299-4161 
OH Dublin, TlII1e Elclrns. .................. 614-761-1100 
OH Highland HgIS.. Elclrns. MkIg. Corp. ... 216-442-3441 
OH KeeterIng, EIctms. MkIg. Corp. ........ 513-439-4711 
NM Albuquerque, Belalron EIctms. ,... . . . . 505-821-1122 
OR BeaVGrton, Cascade Data MkIg. . . . . . . . 503-641-9266 
OR Beaverton, Future ... ',' . . . .. . . .. . • . . . .. 503-645-9454 
OR Beaverton, Integrated EIctms. ......... 503-641-1690 
OR Portland, Time Elclms. ................. 503-684-3780 
PA Bristol, Aim Elclms. ................... 215-765-3500 
PA King 01 Prussia, Time EIctms. ......... 215-337-l1900 
PA Malvern. Control DesIgn ...... ;........ 215-296-0150 
PA NewtoriSq, QDI ...................... 215-359-1000 
PA Philadelphia, Future .................. 609-776-7600 
PA York; EIcIm. Camps. .................. 717-846-5334 
SC Greenville, Ensco (Hammon).. .. .. .. . 803-233-4121 
SC SpaI1enblirg. Roberts Eiac. Supp. Inc. 

SC Taylors, CenIreI Wholesale PI'Qds., Inc. 

'TN ~xville, Traver ..................... .. 
TN Nashville, AA'EIec. ................... . 
TX Addison,Jaco ................... , .. .. 
TX Austin, Omni Pro Elctrns. ............ . 
TX Carrollton, Time EIctrns. ............ .. 
TX Callas, Control DesIgn ............... . 
TX Callas, GEA of TX ................... . 
TX Dallas, Newark EIctrns. ............. .. 
TX Callas, Omni Pro EIcIms. ........... .. 
TX Houston, AM Bearing .............. .. 
TX Houston, GEA of TX ................. . 
TX Houston, Newark EIcIms. ........... .. 
TX Houston, Omnl Pro Elclrns. , .•........ 
TX Houston, Time Elctms. .............. .. 
TX Houston, TriStrar EIctms. ............ .. 
TX 'Richardson, Future .................. . 
UT N. SaM Lake City, Integrated Elclms. .. 
UT Neph~ Control Design .......... : ... .. 
UT SaK Lake City, Future ............... .. 

. UT Satt Lake City, Time Elctms. ......... . 
VA CheSter, Vlfginia Control Equip. Co. .. . 
WI Appleton, JE Braas ................. .. 
WA Bellevue, Cascade Data MkIg. ...... ,. 
WA Bellevue, FlJI!,ire .................... .. 
WA Bellevue, Integrated Elclrns. .. , ...... . 
WA Bellevue, Time Elclms. ............. .. 
WA Redmond, Time EIctrns. ............ .. 
WI Milwaukee, IneIL Elctrns. ............. . 
WI Milwaukee, Marsh Elclms. .... , .•..... 
WI New BarKn, Control Design ......... .. 
WI New Berlin, JE .Brass ............... .. 
WI W, Allis, Pyramid Controls .......... .. 
Can Calgary; Alberta. Future Elclms. ... , .•. 
Can Edmonton, Alberta, Future Elclrns. ... . 
Can Mlsslss.auga. Ont, Newark ........... . 
Can Montreal, Que., Future EICtrns. , ...... , 
Can Orlando, Time Elclms. ......... : .... .. 
Can Ottawa, Ont, Future Elclms. .......•.. 
Can Rexdale, Ont,Newark .: ............ .. 
Can Sl Laurent, Que. Zanin Elclms. .•. , .. . 
Can Toronto, Ont, Future Elclms. ' .. , ...... . 
Can Vancouver, ac. FutureEIclms. , ...... . 
Can Winnipeg. Manitoba, Future EIctms. .. . 

803-266-1194 
615-531-2255 
615-832-6832 
214-733-4300 
512-794-9200 
214-241-7441 
214-356-0469 
214-~0337 
214-340-3585 
214-233-0500 
713-924-8072 
713-781-3005 
713-782-4800 
713-27()-1700 
713-530-0800 
713-667-7200 
214-437-2437 
801-296-1869 
801-623-2909 
801-972-6469 
801-973-6181 
804-796-3061 
414-73lH1656 
206-747-6190 
206-881-8199 
~2727 
206-641-3640 
206-682-1600 
414-276-1212 
414-475-8000 
414-784-1016 
414-782-0180 
414-476-3711 
403-235-5325 
403-436-2859 
416-829-2268 
514-894-7710 
305-641-6565 
613-82()-8313 
416-875-4555 
514-342-6211 
416-836-4771 
804-294-1166 
204-a3s-0554 

W. L GORE & ASSOCS., INC. 4755 E. BeautIful Lane, 
PhOenix, I\Z. 85044, Tel: 802-43&:2017, FAX: 802-431-
1512 

W.L GORE & ASSOCS. 555 Paper Mill Ad., Newark, DE 
19714, Tel: 302-738-4680, FAX: 510-868-0825; EmpL: 
2000; Sis. Mgt; Oaniei O. Johnson 

GORMAN MACHINE CORP., 7 Burke Dr. Brockton, MA 
02401, Tel: 506-588-2900, TWX: 71 0-345-0679, FAX: 506-
588-9560; Empl.: 25; SIs. Mgr: Kenneth P. Gorman 

GORMAN-REDLICH MFG. CO., 257 W. Union St, Athens, 
OH 45701, Tel: 614-593-3150, FAX: 614-592-38ge; EmpL: 
4; SIs. MgT: Jim Gorman 

Manufacturers' and Sales Offtces Directory 

GOSSEN 
FAX: 619-598-9828, 

GOSSEN/TEXMATE, 995 Parkc8nter Dr; VIsta, CA 
920113-6397, Tel: 619-596-9899 . 
....... : .... ; ................. 001382, 1385-1386, 2075 

GO SWITCH, P.e. Box 37290, louisville, KV 40233, Tel: 
502-969-2366, FAX: 502-969-5911; EqlI.: 80; SIs. MgT: 
David Lambert 

.GOULD AMI, Gould, 2300 Buckskin Road, Pocatello, 10 
83201, Tel: 206-233-4690, FAX: 206-234-8796; EmpL: 

UT SaK Lake City, Wealern RegIon MkIg. 01 Utah 
. ... .. .. .. .... .. .. .. .. .. .. .... .. .. .. . .. . 801-266-9768 

WA Olympia, BergIord & Assocs. ••.••• • • • • 206-686-2001 
Can Sl Laurent, ~ ............. 514-331-9930 

LDc/JJ DIstribuIots 
CA Chatsworth, Passive Comps. ........ .. 
NJ E. Brunswick, BroIhers a-ns. ..... . 
CA Fremont, KEA EIctms. .............. .. 
CA Stanton, InducIIve Comps. & ~ .• 
CT Bridgeport, Park DIstributors , ......... 
~ Chanhasean, G&F DisIrIbution ..•.••.. 
NY Hauppauge, Broadllne I;IecIrIc ....••.. 
PA Ex1on, VSH EIctms. .................. . 
VA Charlottesville, Va. EIcIrn. Comps.' ... .. 
Can Montreal Quebec, Ferro Technique •.• 

816-7()()'6836 
201-238-2200 
415-651-2600 
714-828-4320 
203-368-7200 
812-934-2907 
516-231-4100 
215-363-2250 
804-296-4164 
514-341-3450 

GOW-MAC INSTR. CO. p.o. Box 32, Bound Brook, NJ 
08805, Tel: 906-560-0600, TB.EX: 833-174, FAX: 906-
271-2782; Empl.: 50; SIs. MgT: Jell Lawson 

1700; SIs. Mgt: Harold Blomquist; Dist. Mgt: Harold GP:50 NEW VORK, 2770 Long Ad., Grand Island, NY 

Blomquist' 14072, Tel: 716-7T.HI3OO, FAX: 716-773-5019; ErnpI.: 18; 

GOULD INC., Corporate Headquartef8, 35129 Curtis 
Blvd, Eastlaka, OH 44094, Tel: 216-953-5000, TB.EX: 
687-3157, FAX: 216-953-5050; EqlI.: 8000 .... 001468 

SIs. Mgt: Pat MlM'phy 

GP TRAINING SVSlEMS, Div. of General Physics 
Corp. 1568 Medical Dr. PoIIstown, PA 19464, Tel: 215-
327-3550, FAX: 215-327-1158;ErnpI.: 1681; SIs. Mgt: 
Richard Smith; Dist. Mgt: Joe Latham 

GRADO LABORATORIES, 4614 Seventh Ava., Brooklyn, 
NY 11220, 'rei: 718-435-5340, FAX: 718-833-8941 

GRAFOPlAST s.p A, Wiremarkers, 13, Via Anivabene, 
Genova. ttaly 16154, Tel: 610. 821687, TB.EX: 6283828, 
FAX: 610. 674448; ErnpI.: 45; SIs. MgT: Giorgio Patrone FAX: 216-953-5152 

GOULD INC., Foil Div., 35129 'Curtls Blvd., Eastlake, OH TX ~~ EIcIm. Assoc. •••..••.. 214-247-0071' 
44095,TeI: 216-953-5065; Empl.: 15 ........... 00.1468 

Local Sales Offices & Reps 
CA Hayward, Pacific Mktg., Inc. ........... 415-887-1620 
CA Sen Diego, Hadden Assocs., Inc. ...... 619-565-9444 
IL Highland P8rk, Branaky Sis. ........... 312-433-2375 
IN Greenfield, France Entprs. ............ 317-462-6098 
MA Wattham, Powercard Corp. ............ 617-890-6769 

Graham 
Be[:;1H1n~[:;s 
manu{a[:;1ur~ng. 
In[:;_ 

MN Minneapolis, International EIctms. ..... 612-571-0000 
VA Arilngton, Gens & Pugh Assocs. ...... 703-709-0305 
WA Redmond, VMIlnc. ................... 206-882-2999 FAX: 619-747-9326 
GOULD INC, POWER CONVERSION DIV. See ATE GRAHAM ELECTRONIC MANUFACTURING INC., 

Deltic Corporation 4c 109-State PI., Esconddo, CA 92025, Tel: 619-747-9177, 
800-626-4095; EmpL: 14; SIs. MgT: Samuel L Band 

GOULD . INC. Semiconductor Division, 2300 Buckskin 
ReI., Pocatello, 10 83201, Tel: 2ile-233-4690, TWX: 91()-
977-5752; Empl: 1500; Dist. Mgt: Richard Brown 

................................................. C·1057 

GOULD INC., Test and Measurement Group.. 8333 
Rockside Ad., Valley View, OH 44125, Tel: 216-326-7000, 
TELEx: 1961. 13GLD RS UT, FAX: 216-326-7400; FSC No.: 
116795; EmpL: 550; SIs. Mgr: C. Nazelli Sis. VP. 

GRALEX INQUSTRIES, 70 Oak St, Sta. 204, Norwood, 
NJ 07846, Tel: 800-488-4499, FAX: 201-767-7015; FSC 
No.: 11332; EqlI.: 15; Dist. Mgt: Pat Jackson 
.. ......................................... 001348-1349 

Local Sales Offices & Rape 
CA Sen Leandro, Coast ................ .. 415-483-3774 

706-451-8844 
800-468-4499 

IL Franklin Park, Aica .................. .. 
GOULD SHAWMUT, 374 Merrimac St, Newburyport, MA 

01950, Tel: 506-462-6682/3131, FAX: 506-465-6419; FSC 
No.: 71424; SIs. Mgt; Charlaa Beadle . 

NJ Norwood, Gralex Inds., Inc. ......... .. 

Local DIstribuIots 
I\Z. Phoenix, Metermaster ................ 602-243-4111 

GOWANDA ELECTRONICS CORP, 1 Industrial Pl, 
Gowanda, NY 14070, Tel: 716-532-2234, TWX: 71 ()-529-

I\Z. Tempe, CMI Metermaster ........... ,. 802-43Hl880 
CA Los AngaIes, Crompton Metennaster 

714-921-2101 
213-885-4340 
415-980-8500 
415-1168-0313 
819-580-4641 
404-446-0168 
404-446-0168 
312-593-8650 

1211, FAX: 716-532-2702; FSC Il10.: 24228;15305; EmpL: CA Los Angeles, Metermaster .......... .. 
250; SIs. Mgr: K Strohmeyer; Dist. Mgt: K Strohmeyer CA Palo Alto, CMI Metermaster ......... .. 
..................... : ........................... A·1208 CA Palo Alto, Metermaster .............. . 

. Local Sales Offices & Reps 
AL Huntsville, L&D, Inc. ................. . 
I\Z. Mesa. Sys. Sis. of I\Z. Inc. ............ . 
NM Albuquerque, Sys. Sis. of N.M. . •.....• 
OH CoILimbus, Stegman Blaine MkIg. ..... 
CA Fremont, WilHam Parks Assocs. ...•... 
CA Sen Diego, Earle & Assocs. .......... . 
CA Torrance, Orion-Eclipse .............. . 
CO Wealminster, Wealern R8!Jon MkIg. .. 
FL Longwood, NSL Assocs. ............. . 
GA Atlanta, L & 0, Inc. ................... . 
IL Niles, W. F. Hamilton Co. ..... : ...... . 
IA Cedar Rapids, Snider Sis. Co. ........ . 
KS Overiand Park, Barnes MidWeaI Sis. .• 
Me Ellicott City, Nelson Elclms. ......... .. 
MA N.· Readng, Uncoln Assocs. ......... . 
MI Sl Clslr Shores, O.E.M. Sis. .......... . 
MN Chanhassen, Barnes Sis. Aasoi:s. .... . 
NJ Whippany, Robert Smith Assocs. .....• 
NY Pittsford, Anaes Camps. ............ .. 
NY Plslnview, Robert SmiIh Assocs. .....• 
NC Raleigh, L & 0, Inc. ......... , ......... 
OH Cincinnati, Stegman Blaine Mktg. .•. '.' 
OH Cleveland, St8!Jll8l1 Blaine MkIg. .... . 
PA Ex1on, Unear Sis. ................... .. 
Tx Callas, Scanlon, Hughes & Assocs. •.• 

205-837-1469 
802-464-9969 
505-689-2901 
614-457-2359 
415-77().9056 

CA 
GA 
GA 
IL 
L 

619-276-5441 MA 
213-326-0999 MA 
303-469-8088 MA 
305-829-5226 MA 
404-395-7079 NJ 
708-965-8757 NY 

Sen Diego, Metennaster ............ .. 
Atlanta, Metermaster , ................ . 
Atlanta, Melermaster ................. . 
Chicago, Metermaster .............. .. 
Glendale HgIs., Crompton Metermaster 

Billerica, Electra Teat, Inc. ............ . 
Boston, caIbron .................... .. 
N.BiIlerlca, Electra Teat, Inc. •........•. 
WaKharn, CaIIbron Instrs. ............. . 
Somerset, CMI Metermaster ..•..•.... 
Great Neck, Instr. Mart Inc. .......... .. 
Great Neck, Instrument Mart ......... . 
Cleveland, Crompton Melermaster ... . 
Cleveland, Melermaater .............. . 
DalIas,Metermaster ................. . 
Houston, Meters & Instrs. ........... .. 

312-3!i1-4554 
817-667-8541 
817-89'H!440 
506-687-8541 
617-894-8440 
201-271-1277 
516-467-7430 
516-467-7430 
216-651-4100 
216-651-4100 
214-271-5671 
713-644-1831 

319-382-4410 NY 
913-489-9688 OH 
301-747-7687 OH 
508'684-6800 TX 
313-n7-1750 TX 
612-9:34-2907 
201-540-0204 
716-365-3818 
516-681-3155 
919-876-5301 
513-729-1989 
216-572-0003 
215-524-8080 
214-739-2686 

GRAND TRANSFORMERS, INC. 1500 Marlon St, 
Grand Haven, MI 46417, Tel: 616-842-5430; ErnpI.: 125; 
SIs. Mgt: G. V. Ratzlell 

GRANT HARDWARE CO. A Mobex Company, High 
Street, Weal Nyack, NY 10984, Tel: 914-359-4400, FAX: 
914-356-1703; FSC Il10.: 83508; Empl: 490; SIs. MgT: 
Tony DiSantis 

690 North American offices only. For worldwide reps & distributors, see VoL W. EEM 1991 



Manufacturers and Sales Offices Directory 
GRAPHICODE, INC., 19101 38th Ave. W. Ste.204, 

Lynnwood, WA 98036, Tel: 206-672-1980, FAX: 206-672-
2705; EqII.: 5; SIs. MgT: Douglas M. Pratt 

GRAPHICS MICROSYSTEMS, INC., 10375 Brockwood 
Ad.. Dallas, TX 75225, Tel: 214-340-4584. 800-527-1207, 
TB.EX: 508973; FSC No.: 20991; EmpL: 50; SIs. MgT: 
Edde DeerIng 

THE GRAPHICS TECHNOlOGY CO. 5524 Bee Caves 
ReI. BuIlding L. AustIn. TX 78746, Tel: 512-321H1284, FAX: 
800-962-3880; Eqll: 35; SIs. MgT: Joama Howerton 

LDc8l Sales OftIceB & Reps 
CA Milpitas. TeleSIs Sis. Grp. ...••........ 408-946-7300 
L WlImeIte. EngIneaed Prods. ....•..... 708-251-1154 
MA MIdieId, Nortech EII!J9. Sis., Inc. ..•.. 5CI8-35H063 

GRAPHIC STRATEGIES, INC., 549 East Weddell Drive. 
SUmyvale. CA 94OIl9, Tel: 408-745-6500. FAX: 408-744-
0235; Eqll: 7; SIs. Mgt: Gary Baughn 

GRAPHITE METALUZING CORP., 1036 Nepperhan 
Ave.. Po. Box 110, Yonkers. NY 10702. Tel: 914-96&-84OD, 
TB.EX: 13-1571, FAX: 914-968-8468; Empl: 178; SIs. 
MgT: E. Walker ...•.... . . . . . • . . . . •• . . . . . . . . . . . •. "'27' 

LDc8l Sales OffIces & Reps 
OR Beaverton, Graphite Metallizing •.. . . .• 503-648-91164 

GRASSLIN CONTROLS CORP.:GRASSLIN GMBH & 
CO. KG. 45 Spear Ad.. Ramsey, NJ 07446, Tel: 201-825-
-. FAX: 201-825-8694; EqII.: 5 

GRA YHILL INC., 581 HIIIgrove Ave.. La Grenge. IL 60525, 
Tel: 708-354-104D, FAX: 708-354-2820; FSC No.: 5930; 
Ernpl: 850; SIs. MgT: RIchard K Neumam; Dist. MgT: 
Robert J. Ferrel 
.......... ,489-,..." '''''705. '812-'8'3; C>'387 

Industrial Distr& (Solid Stale Only) 

LDc8l Sales OffIces & Reps 
AL Huntsville, Rep. Inc. .••.••... ; . . . • . • . • . 205-881-9270 
AZ PhoenIx, Mercury Engrg. Sis. . . . . . • . . . • 602-265-0344 
CA Irvine. Quacnp Southern Inc. ......••. 714-727~ 
CA San Jose, Quadrep. Inc. . . . . • . .. . . . . . • . 408-432-3300 
00 een-, Lindberg Co. .....•.........•. 303-758-9033 
CT Branford, Coakley Boyd & Abbett •..•. 203-481-2218 
FL Ft I.aI.iderdaIe, SUnland Assocs. ••.... 305-581-1303 
FL Largo. SUnland Assocs. •• . •• • •• • . • . . .. 813-536-2955 
FL WInter Springs. SUnland Assocs. •• . • • . 407-385-9533 
GA Tucker, Rep. Inc. .•..•.•.•.•.. •• . . . . ... 404-938-4358 
L Itasca, LID EIcIms. ...••..•.••..•..... 708-773-2900 
IN Ft Wayne, Menze Sis. ..•....••.•..... 219-747-5816 
IA Cedar Rapids. Lorenz Sis. ..•...•..... 319-377-4688 
KS OVerland PI<., Speclrum Sis. ...•.•.•.. 913-649-8811 
MO Gaithersburg, Naudain Assocs. Southern 

.•. .•..•..... .. ........ .... ..• ...... ... 301-258-5040 
MA Framingham, Coakley Boyd & Abbett 

• • • . •. . •• • •• • . . . . •• • • • . • . . . • . • • . . • . . • .. 508-82IKl8OO 
MI Royal Oak, Hliltronics Inc. .. . • • . . . . . . .. 313-435-0920 
MN S. St. Pau~ Northport Engrg. ••..•..•.. 612-457-8000 
MO Florissant, Spec1rum Sis. ...••........ 314-921-1313 
NE Uncoln, Lorenz SIs.. Inc. ....••..•..... 402-475-4880 
NJ Hackansack. Coakley Boyd Abbett/Metro Dlv. 

....•...................•.••.....•..... 201-440-4114 
NJ Marlton, Naudaln Assocs. ••••••••••••• 609-963-5300 
NM Albuquerque. Lindberg Co. .•.......•.. 505-881-1006 
NY Ithaca. Bob Dean. Inc. ................ 607-257-1111 
NY Wentagh. Coakley Boyd Abbett/TyIInski 

....•............•......•.............•. 516-783-4101 
NY Wappingers Falls, Bob Dean. Inc. ..... 914-297-6406 
NC Charlotte, R W. Chapman & Co. ...... 704-525-2421 
NC RaleIgh. R W. Chapman ....••..•....• 919-762-2624 
OH CentervIlle, Bear MkIg. Inc. .. . ....... .. 513-436-2061 
OH RIchfield, Bear Mktg.. Inc. ...•••.•..... 216-659-3131 
OR TIgard. Ellech, Inc. .•..•.•..••.....••.. 503-884-3456 
PA AItIson Park, Bear MkIg. • • • • . • • • •• • • • •• 412-531-2002 
SC Graalville, Robert W. Chapman & Co. 

· . . . . . . • . . • . . . . . . . . •• . • . • . . . . • .• • . . • . . • 603-266-6621 
TN Jefferson CIty, Rep. Inc. ............... 615-475-9012 
TX AustIn. w. Pal Frala Co. ....•........• 512-835-7911 
TX EuIea8. w. Pal Fralia Co............... 817-267-3577 
TX HouaIon, W. Pal Frala Co. .•.......... 713-772-1572 
UT Salt Lake CIty, Undberg Co. .......... 801-4114-8869 

AL MoIlIIe, Indl Elect. Sply ............... . 
AZ GIlbert, Harper SID ...•......•.•..•... 
AZ PhoenIx, Starling EIctms. ••..•.••...•. 
AZ T~ LCOMP Inc. ..•...•.•......•.. 
AR LIttle Rock, CarIIon-BaIes Co. ........ . 
CA Con1JIOn. Harper SID .••.•....•••.••.. 
CA G8Iden Grove, AIchey/~ EIcIms. 

205-341-0544 
802-967-1464 
802-437-5565 
602-73G-1633 
501-582-9100 
213-979-5090 

.. ........ ................. ..... ....... 800-227-D060 
CA Gardena, CalIf. SWttch & SIgnal ••••••. 21a-770-2330 
CA Inglewood. Newark Elect. •••••.•.•••.• 213-671-7377 
CA Los Angeles. EJecIric SWitches •.....• 213-860-1310 
CA RiversIde, ElecIronic SUpply •.....•... 714-883-7300 
CA San DIego. EIecIror*: Supply ..•..•••• 619-693-8222 
CA San DIego. Harper B.LD. •••••.••....•• 619-576-2500 
CA San DIego, RIchey/lql8CI EIcIms. •... 619-271-4511 
CA San Joee, Harper SI) . . . . . . .. . . . . . . ... 408-943-9490 
CA San Jose, Powell EIctms. •...•••.•...• 408-943-9020 
CA San Jose, RIchey/impact EIcIms. ..... 408-432-7100 
CA Santa Clara, Cypress EIcIms. .•...•... 408-980-8400 
00 Denver, OSI), Inc. ...•.•••...•.•.•••.. 303-292-9594 
00 Denver, Newark EIctms. .............. 303-757.a351 
00 Englewood. Cypress ••••••••.•••• •• • • . 303-762-5829 
00 Englewood. Shelley Ragon. Inc. .•••.•. 303-762-0670 
CT SouthIngton. Electro Mechanical Drives, Inc. 

• • • . . . . . • • • • • . • . . . • . . . • . . • . . • . . • . . . . . • . 203-621-7335 
CT Wallingford. GRS MIdan EIcIms. ...... 203-265-2077 
CT Wallingford. Sager .•..........•....... 203-265-4800 
FL Ft l.audeRIaIe, Hammond EIcIms. ..•. 305-973-7103 
FL Ft l.audeRIaIe, Powell EIcIms. •.....•. 305-484-9377 
FL Largo. Lodan EIcIms. ..••.....•.....•. 813-586-2851 
FL Orlando, Hammond EIcIms., Inc. ...... 407-649-8060 
FL Pompano Beach, Peerless Radio •...• 305-973-4141 
GA Norcross, Hammond EIcIms., Inc. ..... 404-449-1996 
GA Norcross, PIoMer Technlgs./Georgia 

· . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 404-448-1711 
10 Couer 0' Alene, A-I Consolidated ..... 800-635-1545 
10 Meridian, Pacific Control SpIy. ........ 206-288-7404 
u.. BensenvIlle, Goold EIcIm.............. 708-880-7171 
L Chicago. Newark EIctms. ............. 312-764-5100 
IL ChIcago. Waldom EIctms. ............. 312-585-1212 
IL NoI1hbrook, Classic ~ Supp. ••... 708-272-9650 
L Palatine, otvn EIcIm. ..•.....•.....••. 708-359-5!j00 
IN Fort Wayne, Belllnds./Greham DIY.... 219-423-3422 
IN Indianapolis. Bellind/Greham DIY. ••• 317-875-8200 
IN indianapolis, PIoMer Standard ... . . . . . 317-573-0680 
IN Indlanapols, Procees Automation Devs. 

...•.•.....................•........... 317-879-1100 
IN indianapolis, PEl/Genesis ............ 317-879-0700 
IN South Bend, Pei/Genesis ....•........ 219-287-2911 
IA BettendorI, Kim Controls, Inc. ••....... 319-359-5581 
IA Cedar RapIds. Advent EIcIms. ........ 319-383-0221 
IA Des Moines, KIm Controls, Inc. .••..... 515-274-9194 
KY Belle Chasse, Indl EIec. SpIy. ......... 504-340-7934 
KY LexIngton, RIchard Equip. .. ..•. .. ..•.. 806-272-9210 
KY louisville, RIchard equip. ....•....••.. 502-499-7667 
MD Annapolis Jet, Powell EIcIms. •.•.•.•.• 301-953-3435 
MD Baltimore, Resco/Baltimore .•.••..•.• 301-931-6200 
MD GaIthersburg, PIoMer Technlgs. ...... 301-921-0680 
MD KensIngton. MarIna AIr Supp. ......... 301-949-9580 
MA HIngham, Sager EIcIms. .......•...... 617-749-6700 
MA Norwood, Gerber EIcIms. ............. 617-329-2400 
MI BaIlIe Creek, Great Lakes EIcIms. •... 616-963-6282 
MI LIvonIs, PIoMer/SID EIcIms. ••••••••• 313-525-1800 
MI livonia, R8. EIcIms. .....••.•..•.... ,. 313-525-1155 
MI 08k Park, Newark/Detroit EIcIms. .... 313-967-1570 
MI St. Clair Shores, Spernco .•.•. -........ 313-771-2700 
MN Blaine, KIm Controls, Inc. •.....•...... 612-7&0-2991 
MN Minneapols, Newark Elec. ............ 812-33HI350 
MN St. Pau~ Gopher EIcIms. .............. 612-463-4450 
MN St. Pau~ Shelley-Ragon. Inc. .......... 612-642-2828 
MO Kansas CIty, LCon1!. Inc. •.....•....•. 816-241-D111 
MO Maryland HgIs, LCon1!. Inc. .......... 314-291-8200 
MO St. Charles, Annigan EIcIms., Inc. .•..• 314-946-6201 
NH Nashua. Brevan EicIme., Inc. ..... . • . .. 803-889-7230 
NJ East Hanovw, State EIcIm. Corp. •••.. 201-887-2550 
NJ KenlIwoI1h, Federated Purch. .•...•.•. 201-272-0505 
NJ Weal Berlin, General Cornps. .......•. 809-766-6767 
NM AIbu~e. Walker EIcIrn. SUpply Co. 

· • . • . . • . . • . . •• • • . • •. . . . . . • . . • • . • . . . . . • • 5OtHI83-2992 
NY Binghamton. PIoMer SID EIcIms. .... 607-722-8300 
NY BohemIa, Cer-Lac EIcIms. ............ 516-587-4200 
NY BuIIalo, Summit DiaIrs. . •. . . . . . . . . . . . .. 716-887-2800 
NY EndweI~ ASI EIcIms. ..•.......•.•..... 807-754-3823 
NY FairpoIt. ~ EIcIms., Inc. 

WA Bellevue, EIIech, Inc. .•.•.•.. . . . • . . • . • • 208-643-4330 NY 
WI Mequon. Badgerep ................... 414-241-9200 NY 

Hauppauge. Sager EIcIms. .•.••..•..•• 
Lynbrook. Pealess RadIo •....•.....•. 

716-381-7070 
516-346-1300 
516-593-2121 
716-326-3230 
315-337-5400 
919-467-1212 
704-523-9137 
919-275-6391 
919-790-0811 
919-115D-955O 
216-729-2222 
800-543-0350 
800-582-7060 
216-587-3800 

Can Burnaby, BC, AC. Slrrvnonds & Sons Lid. NY 
•..••••.•••..•.••.•.•.•....•.•.•..••.•• ~7 NY 

Can Nova Scotia, AC. Simmonds & Sons Lid. NC 
•••• . •• ••. ••• •• •• . .••• •• . • •••• •• •• .. .. • 902-885-1889 NC 

Can PIckerIng; Ont.. A C. SImmonds & Sons Lid. NC 
• . . • . . • . •• . • . • . •• . • . • . • . . . . • . . ••• • •• .. . 416-639-8041 NC 

Can Ville LeMoyne, Quebec, AC. Simmonds & Sons lid. NC 
..... .•..•..•.•.•..•..• ........... .•.•• 514-488-5250 OH 

LDc8l Di8I1ibuIors 
AL BIrmingham. Regan Controls .•...•.•. 205-991-1799 
AL Huntsville, Powell EIcIms. . •• • . •• . •• . • . 205-637-5300 

OH 
OH 
OH 

Rochester, SImcona EIcIms. ..•..•.•.. 
Rome, Rome EIcIms. ..•••.••••.....•. 
cary, Powell EIec. ..................•. 
Charlotte, Regan Controls ....•..•.... 
Greensboro, HImmond EIcIms. .•••••. 
RaleIgh. Regan Controls •....•........ 
RaleIgh. Sager EIcIms. .••...•••.•••.•. 
ChesI8I1and, EQS Systems ......•.... 
ClnclM81I, Richard equip. ....••.•.•... 
ClncImaII, URI EIcIms. •••..••...•••.•. 
CIeveIIni, ~ SID Cleveland .•.. 

GREENR 
OH Columbus, ~PaIaIB ........... . 
OH DayIcn, ~ SID EIctms. .•.••..•. 
OH DayIcn, ~rIedrTal Co., Inc. ..•.. 
MI Grand Rapids. ~ SID •..•..•.•• 
OH Valley VIew, Newark Elect. Cleveland 

OH WlIIougIlby. Gateway Megatech ....•. 
OK Tules, Norvell ....................... . 
OR Beaverton, ~ Resources .••. 
OR Eugene, PaciIIc Control SpIy .••••••••• 
OR PofIland, PaciIIc Control Supply, Inc. .. 
OR PofIland, Radar EIec. Co. ..•..•..•.... 
PA HarrIsburg. Cumberland EIcIms. Inc. .. 
PA KIng 01 Pruasia. Applied Controls, Inc. 

614-294-5351 
513-236-9900 
513-296-5555 
616-696-1800 

216-447-8880 
216-953-0333 
916-254-8806 
800-547-1881 
503-342-7294 
503-249-2033 
503-232-3404 
717-232-5999 

•...•....•..•.•.•.....•.•..••.•........ 215-265-3832 
PA Mars, AftIo EIcIms., Inc. . . .. . . . . . . . . . . . 412-931-5990 
PA McKean, Advacom ..•••.••••••••...•. 814-476-7774 
PA PhIladelphia. Powell EIctms. •.•••••••• 215-385-1900 
PA PIIIsIlurgh. ~ SID EIclms.Inc. .. 412-762-2300 
PA Trevose. ALMO EIcIms., Inc. ..•.••..•. 215-953-2800 
RI Pawtuckat, Major/Edwards ........... 401-725-7400 
SC Columbia. Dbde EIcIms. . . . . . . . . . . . . . . . 603-719-5332 
SC GaIIney, Newark Elect. GaIIney ....... 803-487-3739 
SC Greenville, EMSCO, DIY. 01 Hammond EIcIms. 

• . • . • . • • . . . . • . • . . •• • . . . . . . . . . . . . • . • . .. . 803-233-4121 
TN MemphIs, Bluff CIty .•.•••..•..•.••.••• 901-345-9500 
TX Austin, Norvell EIcIms. .•..••.•...•.•.. 512-837-5555 
TX Dalles, AssocIated AIroraIt •.••....•••. 214-331-4381 
TX Dalles, HarrIson EquIp................. 214-239-2750 
TX Dalles, Norvell EIcIrns. .........•.. . • . • 214-233-0020 
TX Ft WoI1h,AlIed EIcIms. •..•.•••.•••.•. 817-595-3500 
TX Garland, Newark EIcIms. .••.•.•.•.••. 214-494-5911 
TX Houston. Newark EIect.Houston .•.•.. 713-270-4800 
TX Houston, Norvell EIcIms............... 713-462-1688 
TX irving. Cypress EIcIrns. .......•...... .. 214-255-0065 
TX StaIIord, HarrIson EquIp. ••••••.••••••• 713-879-2800 
UT Salt Lake CIty, Standard Supp. ...•.•.• 801-488-3371 
WA Kent, ~ Resources, Inc. •.•.. 800-547-8523 
WA Redmond, C8scade Controls •.•.•.•.• 206-681-8843 
WA SeaIIIe, Radar Elect. Co., Inc. ••.•.••. .. 206-282-2511 
WI Milwaukee, Marsh EIcIrns. .••......... 414-475-8000 
WI Milwaukee, ProgressIve Image ••• ••••• 414-321-4722 
WI New Bertin, Classic Cornps............ 414-786-5300 
Can Burnaby, BC, IlT MuIticon1le. . . . .. . . .. 804-291-8888 
Can Calgary, AI, Cardlnallnd'l Elect. .•.•.• 403-259-8817 
SC Columbia, Regan Controls .... . . . . • . . . 603-736-3404 
Can Conconf, On!., IlT MuIticcJrr1le. ....... 416-736-1144 
Can Don Mills, On!., Saynor Varah, Inc. •... 416-445-0723 
Can Edmonton, AI, Cardinallnd'l Elect. •.•. 403-483-6288 
TN KnoxvIlle, Regan Controls ....•.•.•.•. 615-586-7157 
Can MI88issauga. Ont.. Tracan EIcIms., Corp. 

· . . . . . . •. . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . 416-626-7752 
Can MonIreal. Que., EIcIm. WhoIeeaIers .•. 514-769-8851 
Can Monlnlal, Que., Tracan EIcIms. Corp. 

· . . . . . . . . • . . .. . . . . . . . . •. . .. . . . . •• . . . . .• 514-385-0523 
Can Ottawa On!., Wackid Rado TV Labs •. 613-726-1821 
Can Richmond BC, EIectrosonIc. Inc. ••..•. 804-273-2911 
Can Ville St. Laurent P.Q., IlT Mu~ 

........•..........•......•..•......•.. 514-335-7697 
Can WlItowdaIe, Ont.. EIecIroaonic, Inc. •.•. 416-491-1555 

GREEN ENGINEERING, 78 Stone Place, Melrose, MA 
02176, Tel: 617-865-89114, FAX: 617-885-8255; Ernpl: 5 

GREENLEE TEXTRON INC.:SUBSIDIARY OF 
TEXTRON INC., 4455 BoeIng Drive, Rockford, IL 61109, 
Tel: 815-397-7070, TB.EX: 433-OO29GTCRKD; SIs. MgT: 
J. Ange~ V.P. 

GREENRAY INOS.. INC., 640 W. Ctuch Ret. 
MechanIcstug. PA 17055, Tel: 717-766-0223, lWX: 510-
650-4939, FAX: 717-790-9509; FSC No.: 16881; Empl: 40 

§=!/.lalll 
Keyboards· Rotary Switches· Pushbutton Swilcltes 
Solid State Relays· DIP Switch as • liD Modules 

FULL LINE AUTHORIZED DISTRIBUTOR 

.~~ 
ELECTRIC SWITCHES 

1 NCO R P 0 RAT E D 
2418 Fletcher Dr, Los Angeles, California 90039·2891 

213-660-1310 800-421-8855 
FAX • 213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-5100.FREE CATALOG 31EM oil REQUEST 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol w. 691 



GREENS 

BRILL 
ELECTRONICS 
(415)834-5888 
610 E. lD1h.St. Oakland. CA 94606 

(GUARDIAN) 
(213) 452-8002 

RdAy;~ciAbtES 
17 RARITAN ROAD • OAKLAND. NJ 07436 

World's largest specialty distributor of 
RELAYS • SWITCHES • TIMERS • COUNTERS 

SOLENOIDS • SENSORS • CIRCUIT BREAKERS 
TRANSFORMERS • SOCKETS • LIGHTED DEVICES 
POWER SUPPLIES • TERMINAL BLOCKS • FANS 

CONTROLS • CONNECTORS • CABLE TIES 

FROM STOCK 

G 
Sealed, Power & Solid State 

RELAYS 
STEPPERS & SOLENOIDS 

GUARDIAN 
The •. Largest 

in £i~~rld. • • . 

Over 
8.000.000 
Relays & 

Solenoids 
in Stock. 

Manufacturers and Sales Offices Directory 
GREENSPRING COMPlJTERS, 'INC., 1204 O'Brien GTE PRODUCTS CORPORATION, Miniature 

. DrIve, Menlo Park, CA 94025, Till: 415-327-1200, FAX: Lighting. Products, west MaIn Street, Hillsboro, NH 
415-327-3808; EmpL: 12 03244, Tel: 603-464-5533, 603-464-5538 

GREENWICH INSTRUMENTS USA, 3401 Monroe ReI., 'GTE PRODUCTS GAP. (SYLVANIA), See Sylvania 
Charlotte, NC 28205, Tel: 704-376-1021, FAX: 704-335- Miniature Lighting 
8707; SIs. Mgr: CynthIa Rider; DIst. MgT: Bruce Magruder 

GTE SUPPLY, GTE SUPPlY, GTE Place D01A37, W. 
GREIBACH INSTRUMENTS DlV. 25 Dock St., Mt Airfield Dr. DFW Airport, TX 75261, Tel: 800-433-4837, 

Vernon, NY 10550, Tel: 91<H199-9717, FAX: 91<H199- FAX: 214-456-3366; EII1Il: 2800 
9410; FSC No.: 32590; Empl: 35 

GTE SYLVANIA, Emissive Products/Process Hea~ 
THE GRIEVE CORPORATION, 500 Hart Rd., Round Porlsmouth Ave., Exeter, NH 03833, Tel: 603-77204331, 

Lake, IL 60073-9989, Tel: 706-546-8225, TELEX: 7~2436, FAX: 603-77~710; EmpI.: 200; SIs. MgT: Joe Stark 
FAX: 706-546-9210; EmpL: 1'20; SIs. Mgr: Frank 
Calabrese 

FAX: 609-261 .. 0921 
GRIM CORPORATION, Box 968:Triangle Industrial 

Center, Medford, NJ 08055-0968, Tel: 609-267-7950; FSC 
No.: 21870; Empl: 125; Sis. Mgr: J. Vanden Hoek; DIst. 
MgT: Joe Miller ........................... 001070-1075 

Local Sales Offices & Reps 
VA Fairfax, GRIM Corp:, Govl Sis. ........ 703-934-4615 

Local DistJ1bu/Ors 
NJ Medford, GRIM Corp. ................. 800-666-4748 

GRM CORP., See Grim Corp. 

GRUENBERG OVEN CO., INC., p.o. Box 3248, 2121 
Reach Ad., Williamsport, PA 17701, Tel: 717-326-1755, 
TELEX: 350079; EmpL: 140; SIs. MgT: James Polk 

GRUNER, Advanced Components Industries, 
Inc., 1308 Sartori Ave., No. 105, Torrance, CA 90501, Tel: 
213-326-0060, FAX: 213-326-0062; SIs. Mgr: Irma 
Spreitzer ......•..•..... -.•..•.........•.. !. . . . .. 801492 

Local Sales Offices & Reps 
n.. Shaumburg. Terry McNuHy& Assocs. 

. . .. .. . .. . .. . . . .... .. . . . . .. .. . .. . .. .... 706-980-9868 
MA Hopkinton, Berkshire EIc1ms., Inc. ..... 506-435-9358 

GSE, Core Inds., 23840 Reseerch Dr. Farmington Hills, MI 
48024, Tel: 313-476-7875, FAX: 313-496-7249; Empl.: 
105; SIs. Mgr: Ed Leininger 

FAX: 41.0-561-1768 
GSI CORP" 1917 Greenspring Dr., TImonium, MD 21093, 

Tel: 41()'25~1768; FSC No.: 80990; EII1Il: 50; SIs. MgT: 
T.e. Wesdock ............................ Co1755-1757 

t,.ocaJ Sales Offices 8. Reps 
P;z Tempe, EIctm. Dev. & Sis. ............ 602-438-1547 
CA Bonita, The Bryscin Co. ............... 619-426-2768 
. CA Canoga PI<. Greco-L.ough Mktg. ...... 816-346-0224 
TX Richardson, EDS ..................... 214-236-5193 
IL Cary, J. D. Noble &Assoes., Inc. ...... 706-639-2440 
MA Clnton, cws. Inc. .. • .. .. .. . .. .. .. .. . .. 506-368-8753 
MA Burlington, Omn~Rep ................. 617-245-4511 
MN Eden Prairie, Aldridge Assocs.lnc. .... 61~944-8433 
NJ Ho-Ho-Kus, D. J. Fisher Co., Inc. ...... 201-652-0090 
NY PiIIsIord, Cichy & Cichy SIs. .......... 716-383-0546 
NY Syracuse, CCS Inc. ................... 315-486-1250 
TX Irving, EIcIm Dev. & Sis. .............. 214-57()'5122 
Can Toronto, Kodon Techn. Prods. ........ 416-676-1042 

GTE SYLVANIA, INC. STANDISH, ME, See Sylvania 
Control Devices 

GTE TESTMARK LABS, GTE IndustJy Sis., 220 E. Las 
CoIInas Blvd. Me, Tll090, kving, TX 75039, Tel: 214-716-
3847, FAX: 214-716-7783;~: 800; SIs. MgT: Clifton E. 
Miller 

GTi/CIRCUrrs DIV. Box 217, L-OOrg. IN 48538, Tel: 
219-453-3281, TELEX: 023-2653, FAX: 219-453-3833; 
Empl: lpcl; SIs. MgT: Hugh M. Walker 

GTI/ELECTRONICS DIV. P.e. Box 2096, Hadley, PA 
16130, Tel: 41~253-3181, FAX: 41~253-3B53; Empl: 
180; SIs. MgT: Richard C. KaufnwI 

GUARDIAN ELEC. MFG. CO., Koike Electric, 1425 
Lake Ave., WoodsIock, IL 80098, Tel: 815-337-0050, FAX: 
815-337-0377; EmpL: 500; SIs. MgT: John Colton; DIst. 
MgT: Frank KudIacz 

GUILDlINE INSTRUMENTS, 4403 Vineland Ad, Suite B-
10, Orlando, FL 32611-~ Tel: 407-423-11215, TELEX: 
868443; EmpL: 85; . SIs. MgT: Michael S. Shaw 

GUL TON GRAPHIC INSTRUMENTS DIV. A M!\rt< IV 
Company, Gulton Ind'L PI<. E. Greenwich, RI 02618, Tel: 
800-343-7929,401-884-6800, 1WX: 7fD-3B7-1500; EmpL: 
400 

GUNTHER, W. GMBH, 'IlmsI:!erger Strasse 51, D 8500 
Numberg 82, Genneny, Tel: (0)911 /65521 or 65520, 1WX: 
622351 WIgu d, FAX: (0)911 /85~239; EmpL: 340; SIs. 
MgT: Kurt Frohlich 

Refer to Spec\ron Inc., 595 Old Path, P.e. Box 13388, 
Hauppauge, NY 11768 for reps. & dIstrs. 

GW INSTRUMENTs, INC. 35 Medford St., SomervIlle, MA 
02143, Tel: 61HI25-4098, FAX: 817-625-1322 

HAAKE, See Fison Instruments 

HADES MANUFACTURING CORP. 151 Verdi St., 
Farmingdale, NY 11735, Tel: 516-249-4244, FAX: 516-
249-1618; FSC No.: 51578; EmpL: 18; SIs. MgT: K. Norris 

HADI..EY, ROBERT M. CO. INC. 750 West 51st St, Lo& 
Angeles, CA 90037, Tel: 213-234-9091, FAX: 213-234-
2779; FSC No.: 72984; EmpL: 135; SIs. MgT: Charles A 
Hadley 

HAEFEL Y TEST SYSTEMS, E. Haefely & Co. LTD. 
2616 Morse Lane, WoocIlrIdge, VA 22192, Tel: 703-494-
1900, TELEX: WIJ 90 1097, FAX: 703-494-4597; EmpL: 
800; SIs. MgT: Leo Makowski 

HAFSTROM TECHNICAL PRODUCTs, INC., See Va
Tran Systems, Inc. 

THE HALL COMPANY, 420. East Weter St., Urbana, OH 
43078, Tel: 513-852-1376, FAX: 513-853-7447; EmpL: 75 

HALLMARK TECHNOLOGIES, 1717 East Uncoin Ave., 
Mt Dora, FL 32757, Tel: 800-874-9083, FAX: 904-383-
8148; EmpL: 90; SIs. MgT" John Santiago 

HALMA ENTERPRISES, Tettex Instruments, 1055 W. 
GTE ELECTRONIC REPAIR SERVICES, GTE 

Orders Placed by 3:00 p.m. are Supply, GTE PL MC:D03C78, W. Airport, TX 75261, Tel: 
Germentown Pike, Fairview Village, PA 19409-0281, Tel: 
215-539-8050, FAX: 215-539-8005 

I ~" ... ~~;~t~'h;e~S;a~m~e~O~a~y~ ... ~~ I 214-615-7505, FAX: 214-456-3366 . 
• GTE FIBEROPTIC PRODUCTS, 2401 Reach· ReI., 

213) 452·1229 (415)835·1 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

Williamsport, PA 17701, Tel: 717-326-8591, 1·800-FBR
OPTICS 

GTE GOVERNMENT SYSTEMS CORP. P.o. Box 
7188, Mountain View, CA 94039, Tel: 415-986-2000, 1WX: 
910-379-8948, FAX: 415-986-2303; EII1Il: 3,400; SIs. 
MgT: Even ~ Baker; DIst. MgT: Even S. Baker 

HALMAR ELECTRONICS, INC., High Voltage Engrg. 
Corp., 900 N. Hague Ave., Columbus. OH 43204, Tel: 814-
275-0530, 1WX: 811l-482-1854, FAX: 614-274-2559; 
~.:130 

HAMAMATSU CORPORATION, PO Box 6910, 360 
Foothill Ad., Bridgewater, NJ 08807, Tel: 201-231-0980, 

• TELEX: 833403, FAX: 201-231-1218; EII1Il: 150; SIs. 
Mgt :,George Marshall; Diat. MgT: George Marshall 

692 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 

HAMAMATSU PHOTONICS KK., 325-6 Sunayam8-Cho, 
Hamamatsu City, Shizuoka PreI, Japan, Tel: 0534-52-2141, 
FAX: 0534-56-7889; EmpL: 1200; Sis. Mgr: H. Hiruma 

HAMAMATSU PHOTONIC SYSTEMS CORP., 
Industrial Video, 508 Edgewater Drive, Wakefield, MA 
01880, Tel: 617-245-6100, FAX: 617-245-1333; EmpL: 25; 
SIs. Mgr: Gary P. Green 

HAMEG, INC. 88-90 Harbor Rd., Port Washington, NY 
11050, Tel: 516-883-3837, TElEX: 023-497-4606, FAX: 
516-883-3894; SIs. Mgt: Alex Orloll 

HAMEG INSTRUMENTS, 1939 Plaza Real, Oceanside, 
CA 92056, Tel: 619-630-4080, FAX: 619-630-6507; EmpL: 
20; SIs. Mgr: Michael Silverstein 

HAMILTON AVNET, 10950 West Washington, Culver City, 
CA 90230, Tel: 213-556-2645 

HAMILTON METALCRAFT, 646 N. Fair Oaks Ave. 
Pasadena, CA 91103, Tel: 816-795-4811, FAX: 816-795-
9705; Sis. Mgt: Mel Stahler 

HAMILTON STANDARD CONTROLS/STANCOR, 
See Stancor/Hamilton Standard Controls 

HAMILTON STANDARD DIV., United Technologies 
Corp., One Hamilton Road, Windsor Locks, CT 06096-
1010, Tel: 203-65+6000, TELEX: 99-4439, FAX: 203-654-
2620; SIs. Mgr: Andrew H. VQOrhis. VP Mklg. 

HAMLIN 
FAX: 414-648-3001 

HAMUN INC" 612 E. Lake Sl, Lake Mills, WI 53551, Tel: 
414-646-3000; E~I.: 1000; SIs. Mgt: Bill Hanson 
.. .... .......... ............ .. .. .... a.1493, 1706, 1903 

Local Sales Offices & Reps 
AZ T~ Westrep .................... .. 
CA Anaheim, WesIrep ................... . 
CA San DIego, WesIrep ................. . 
CA Santa Clara, Westrep ................ . 
CT Branford, Coakley, Boyd & Abbett, Inc. 

602-820-9932 
213-404-3681 
619-566-6580 
406-988-8633 

, .. . .. . . . .. .. .. . . . . .. . .. . .. .. .. .. . . .. .. 203-481-2218 
FL Altamonte SprIngs, Electramark .. . . • . . 407-630-0844 
FL Boca Raton, Electramark ............. 407-392-1763 
FL T~ Electramerk .................. 813-889-7775 

Local Distributors 
CA Santa Ana, Norstan Elctrns. .. .. .. .. .. . 714-540-4165 
CA Santa Clara, Cypress Ek:tms. ......... 800-536-5112 
CA TOITlIIlC8, Kent ........................ 213-320-2700 
CO Aurora, Cspstone Elctms. . . . . . . . . . . . . . 800-388-2277 
CO Uttleton, Indelco ...................... 303-795-3431 
FL Orlando, Hammond EIcIm. •.. . . . . . . . . . 407-849-6060 
IN Indianapolis, Bellinds. ................ 317-875-8200 
MD Gaithersburg, Pioneer/Wash .......... 301-921-0660 
MA Hingham, Sager Elee. Supp. .......... 617-749-6700 
MA Wilmington, Heilind Elctrns. ........... 506-657-4670 
MN Fridley, Voyager Electronics .......... 612-571-7766 
NJ Oakland, Reley Spec. .................. 201-337-1000 
NJ W. Berlin, General Comps. ............ 609-766-8767 
NY Buffalo, SulTllTit Oistrs................. 716-687-2811 
NY Lynbrook, Peerless Radio Corp........ 516-593-2121 
NC Greensboro, Hammond Elctms. •. . . . . . 919-272-6391 
OH Solon, Repco ......................... 216-24&8900 
TX Fort Worth, Allied Elctrns. ............ : 817-595-3500 
TX Ft Worth, Tandy NaIL Parts .. .. .. .. .. . 817-870-5614 
TX Stafford, Harrison Equip. .............. 713-879-2798 
Wi Mequon, Taylor EIec. ................. 414-241-4321 
Can Concord, Ont, ITT MuHIcomps. •...... 416-736-1148 
Can Markham, Onl., Sernad Elctms. ........ 416-475-8500 

HAMLIN LCD STANDISH INos. See Standish 
Industries, Hamlin LCD Div. 

.... HAMMOND 
£T-. MANU64CTURING 

FAX: 716-894-1156 
HAMMOND MANUFACTURING CO., 1690 Walden 

Ave.. BullaIo, NY 14225, Tel: 716-894-5710; En1Jl: 1,450; 
SIs. Mgt: Ray Shatzel ......................... Co 1058 

Local Sales OffIces & Reps 
AZ Scottsdale. Mahaffey & Assocs. ...... . 
CA N. Hollywood. Bassett SIs. Corp. ...•.. 
CA San Carlos, Hickey IndL SIs. ......... . 
CO Boulder, The Slralford Grp. .•......... 
FL Tampa, SAT Mkig. ................... . 
GA Atlenl&, Millar Elctms. ................ . 
IL Highland Park, Bransky SIs. .......... . 
MD Sykesville, DJC EIctm. SIs. ........... . 
MA N. Scituate, W. A Hendrickson Co. ... . 
MI Southfield, Component Assocs. ...... . 
MN Golden Valley, Ambassador Inds. Mkig. 

602-991-9790 
816-788-2117 
415-594-9978 
303-530-3194 
813-884-4805 
404-634-3350 
312-433-2375 
301-795-7020 
617-545-0652 
313-355-4110 

. .. .. . .. .. . . .. . .. . .. .. .. . .. .. .. . . . .. .. . 612-542-8437 
MO St Louis, Kalhrinus. Kelly & Baumhauer 

GA AUanta, Wallace EIcIm. SIs. ........... 404-634-3159 NY 
GA Norcross, Electramark ................ 404-446-7915 NY 

. . .... .. . ..... .. . . ....... .. .... .. . ..... 314-847-2400 
Bellmore. Selectra SIs. ............•..• 51&-221-7865 
Manhasset, Win-Cor EIctm. Sis. •. . . • . • 516-827-9474 
Victor, Net Sis. .. .. . .. .. .. .. .. .. . .. .. .. 716-924-1844 

IL Itasca, L TO Technlgs. ........ ......... 706-773-2900 NY 
IN Carmel, TMC ......................... 317-844-8462 NC 
IN Fort Wayne. TMC ..................... 219-432-5553 OH 
IN Kokomo, TMC ........................ 317-459-5152 PA 

Raleigh, Millar EIctms. ................ 919-826-8840 
Cincinnati, Frank E. Kahsar SIs. •.....• 513-922-3133 
Philadelphia, DJC Elctm. SIs. .•....... 215-334-4533 
Dallas. J. Y. Schoonmaker Co. Inc. .... 214-349-1650 

KY Louisville. TMC ....................... 502-893-1377 TX 
MD Gaithersburg, Naudain South ......... 301-256-5040 
MA Framingham, Coakley, Boyd & Abbett, Inc. 

.. . .. .. . .. .. . . .. . . .. .. . . . .. .... .. . .. .. . 506-820-0800 
MA W. Bridgewater, Coakley, Boyd & Abbett 

.. . .. .. . .. .. . . .. .. .. .. .. . .. ... .. .. .. .. . 506-559-8700 
MI Farmington Hills, J. L Montgomery Assocs. 

.. .. . .. . .. . .. . .. • .. . . .. .. .. .. . .. . .. . .. . 313-489-0099 
MN Minneapolis. R K SIs. ................. 612-571-1001 
MO Blue SprIngs, Palatine SIs. ............ 816-229-4007 
MO Florissant, Palatine Sis. ............... 314-639-0800 
NJ Hackensack, Coakley, Boyd, Abbett, Metro 

....................................... 201-440-4114 
NJ Marlton, Naudaln AsfJKJc. •••••••••••••• 609-983-5300 
NJ Pinebrook, Coakley, Boyd, Abbett, Metro 

....................................... 201-227-5660 
NJ Riverdale, Coakley, Boyd, Abbett, Metro 

....................................... 201-440-4114 
NY Glen Heed, Coakley, Boyd, Abbett, Metro 

....................................... 516-759-0917 
NY Ithaca, Bob Dean, Inc. ................ 607-257-1111 
NY Wantagh, Coakley, Boyd, Abbett, Metro 

NC KernersvIlle, Wallace EIctm. Sis. ....•. 
OH Centerville, Bear Mkig. ............... . 
OH RichfIeld, Bear Mkig. ................ .. 
OR TIgard, Earl & Brown ................. . 
PA Piasburgh, Bear Mkig. ............... . 
TN Tullahoma, Wallace EIctm. Sis. •..•••. 
TX AusUn, Allied Comps. ............... .. 
TX Dallas, Allied Comps. ............... .. 
TX Hurst, Allied Comps. ................ .. 
WA Redmond, Earl & Brown ............. . 
WI Watertown, Deaken Tech. .......... .. 
can Mississauga, Onl, Indigo Ek:tms. .... . 
can Richmond, B.c., Blackwood EIctm. .•.• 

516-763-4102 
919-996-2742 
513-436-2061 
216-859-3131 
503-639-2100 
412-531-2002 
815-455-0501 
512-331-4494 
214-238-0408 
817-589-0456 
206-685-5064 
414-261-7600 
416-870-0284 
804-273-9910 

Local DiSlrlbutols 
AL Birmingham, ACK, Inc. ........•....... 205-322-0568 
AL Binningharn, Forbes Dist ............. 205-251-4104 
AZ Phoenix, Electronic Parts Co. ......... 602-277-7281 
AZ Tucson, Southwest Sis. ............... 602-626-1613 
AR Ft Smith, Cartton Bates .. .. .. . .. .. .... 501-846-8201 
AR Little Rock, Carlton Bales............. 501-562-9100 
CA Chatsworth, Poco Sis. ................ 816-70<H1727 
CA Manhattan Beach, Prime Electro . . . . .. 213-379-3842 
CA Milpitas, Zack Elctms. .•.. . . . . .. . . . . . .. 406-942-5432 
CA Redwood City, H.D.B. ................. 415-366-1368 
CA San Diego, Western Radio EIec. ...... 619-268-4400 
CA San Jose, Con. ParIs, Inc. . .. .. . .. . .... 406-435-1200 
CA San Jose, Quement EIctms. ..•.•..... 406-988-5900 
CA San Rafael, Elctms. Plus.. . .. .. • .. . .. . 415-457-0466 
CA Santa Ana, ITT Multicomponenls ..... 714-727-4001 
CO Denver, FlsIeIl Ek:tms. ................ 30:3-629-1312 
CT Bridge Pori, Park Oistrbg. ....•.•...... 203-366-7200 
CT Danbury, Pilgrim EIec. ................ 203-792-7274 
CT Hartford, Hatry EIec. .................. 203-527-1681 
CT New London, Jan Elctm. Supp. ....... 203-442-4386 
CT Norwalk, Cobra ....................... 203-847-8442 
CT Stratford, Hatry EIec. .. .. .. .. .. • .. .. ... 203-375-5686 
CT Wallingford, M~ Elec. ...........• 203-265-9900 
OE Wilmington, WhIsL Ek:tms. ..••..•.•••. 302-852-3222 
FL Orlando, EMSCO ..................... 407-849-8060 
FL T~ EMSCO ...................... 813-253-2684 
GA Atlanta, Ack, Inc. ...................... 404-351-6340 
GA Norcross, Whitehead Elctms. ..•.....• 404-923-6887 
GA Norcross, Wholesale IneIs. Elee. •.. .••• 404-447-8431 
IL Bensenville, MagnusonEIclms. ....... 706-595-7575 
II.. Chicago, N~ark EIec. .. .. .. . .. .. .. ... 312-784-5100 
II.. Joliet, Mainline EIec. .................. 815-436-3900 
IL Niles, Joseph EIec. ............... 706-312-297-4200 

HANOVI 
IL Wheeling, Hawk EIec. ....... .. . .. .. .. . 70&459-4030 
IN Cannel, Aitex Elctms. ................. 317-846-1323 
IN IndianapoMs, Advent EIec. ............. 317-872-4610 
IN Indianapolis, Mar Elee. ...... .. .. .. . .. . 317-833-6699 
IA Cedar RapIds, Dee EIec. .............. 319-365-7551 
KY louisville, PaerIess Elctms. ........... 502-637-7674 
LA New Orleans, W. B. Allen Supp. •...•.. 504-525-6222 
MD Aberdeen, Harco Elctms. ............. 301-636-7990 
MD Beltsville, Mark Ek:tms. ............... 301-595-5040 
MD Gaithersburg, M. S. EIec. .. . . . . . . . . . . .. 301-921.()200 
MA Haverhil~ Spartan Elclms. ..•.......... 506-373-1200 
MA Lynn, Land Elee. Supp................. 617-592-2220 
MA Needham, Y.D.L ...................... 617-449-1005 
MA Wellesley Hills, Target Elctrns. Supp. .. 617-235-2545 
MA Woburn, AbboU EIec. ................. 617-835-2040 
MI Farmington Hills, Advent Elctrns. ...... 313-477-1650 
MN Minneepolis, Bergquist ................ 612-835-2322 
MN Minneapolis, Tortec Corp. ............. 612-868-3682 
MD Kansas City; Electronic Supp. ......... 816-931-()250 
MO St Louis, Van Sickle Radio ........... 314-821-5000 
NH Oover, American Radio Corp. •........ 603-335-3118 
NJ Camden, GAS Ek:tms. ................ 609-964-8560 
NJ Edison, Brownell Elclms. .............. 201-267-2037 
NJ Oakland, Relay Specialties............ 201-337-1000 
NJ Raritan, Masters EIctm. Supp. ......... 201-725-3533 
IItJI Albuquerque. Beta Tron EIctrns. ...... 505-821-1122 
NY Buffalo, Genesee Ind. Elee. ........... 716-873-9681 
NY Buffalo, SummH Oist ................. 716-687-2800 
NY Commack, Spartan Ek:tms. ........... 516-499-9500 
NY Hempstead, Davis Ek:tms. ............ 516-483-9200 
NY Poughkeepsie, Chief Ek:tms. ....•..•.. 914-471-1300 
NY Rochester, GoIdcrest Elee. • . . . . . . . . . • . 716-546-8484 
NY Rochester, Masllne EIec. .. .. .. .. .. .... 716-546-5373 
NY Rochester, Simcona Ek:tms. .......... 716-326-3230 
NY Rome, Rome Elee. .... '.. .. .. .. . .. .. . .. 315-337-5400 
NY Syracuse, Salina EIec. ................ 315-422-2336 
NY Troy, Trojan Elee. ..................... 516-272-4481 
NC Greensboro, Hammond Elee. ......... 919-275-6391 
NC Winston-Salem, Kirkman Ek:tms....... 919-722-9131 
OH Cleveland, Roberts Elee. .............. 216-236-1711 
OH Columbus, Thompson EIec. Supp. .... 614-226-6191 
OH Dayton, Stotts Friedman .............. 513-296-5555 
OK 0kIah0me City, RacIo, Inc. ..•••....... 405-526-2391 
OK Tulsa, Radio, Inc. ..................... 916-587-9123 
OR Toledo, International' Co. .............. 503-336-2221 
PA Drexel HII~ Kass Elee. ................ 215-449-2300 
PA McKean, Advacom ................... 814-476-7774 
PA Wayne, Peak Elec.. .. .. .. .. ... .. .. .. .. 215-293-9000 
RI Pawtucket, Major Elee. Supp. ......... 401-725-7400 
SC Charleston, Wholsale Inds. EIcIms. ...• 603-722-2634 
SC Greenville, EMSCO ................... 803-233-4121 
TN Knoxville, Bondurant Bros. .... . .. .. .. . 615-573-9151 
TX AusUn, Gallronics .. .. . .. .. . .. .. .. .. ... 512-637-7470 
TX Corpus Christi, Oouglas Else. ......... 512-883-5103 
TX Dallas, OII-th&SheH Comps. .......... 214-247-0052 
TX Dallas. Wholesale EIec. •.....•.•••.... 214-969-9400 
TX Ft Worth, Allied Elee. ................. 817-336-5401 
TX Houston, Electrotex .. . . . . . . . • . • . . • . . .. 713-526-3456 
TX Houston, The AHair Co. ............... 713-462-3029 
TX Midland, ESI Supp. .. .. .. .. .. .. .. .. .... 915-694-9657 
TX San Antonio, Max Ek:tms. ...•........ 512-826-0503 
TX San Antonio, Sherman Elee. .......... 512-224-1001 
UT Salt Lake City, Standard EIec. Supp. .. 801-466-3371 
VA Annandale, Arcade Ek:tms. ........... 703-256-4610 
VA Arlington, Arlington Ek:tms. ..•.••... :. 703-524-2412 
VA Charlottesville, Virginia Elec. Comps. .. 804-296-4184 
VA Norfolk, Norfolk Wire ................. 804-499-1100 
WA Bellevue, Integrated EIec. •...•.•...... 206-455-2727 
WI Mequon, Taylor Elee. ................. 414-241-4321 
Wi Oshkosh, EIctm. Inds. ................. 414-235-8930 
WI Recine, Badger EIctm. Supp. .......... 414-637-1256 

HANCOCK ELECTRONICS CORP. 75 Terry Drlva, 
Hingham, MA 02043, Tel: 817-740-4190, FAX: 617-740-
4192; FSC No.: 66851; EmpL: 8; SIs. Mgt c Robert H. Sturdy 

HAND HELD PRODUCTS, INC. 8008 Corporate Center 
Dr. Charlotte, NC 28226, Tel: 704-541-1380, TWX: 810-
621-0380 PROTECH, FAX: 704-541-1333; SIs. Mgt: Jim 
Trautwein; DiBI. Mgt: Jim Trautwein 

H & L INSTRUMENTS, 1440 Rollins Road, BurUngame, CA 
94010, Tel: 415-342-7650, FAX: 415-347-1065; EmpL: 7; 
SIs. Mgt: Jeniler H. Landman 

HANDY & HARMAN B-CTRN. MATLS. CORP. 72 Elm 
Sl, N. Attleboro, MA 02760, Tel: 506-895-1401, FAX: 506-
695-7565; ErnpL: 300; SIs. Mgt: T. Longo 

HANKSCRAFT MOTORS, Div. of Gerber Prods. eo. 
P.D. Box 120, Reedsburg, Wi 53959, Tel: 606-524-4341, 
FAX: 606-524-8779; En1Jl: 550 

HANOVIA, Canrad, 100 Chestnut Sl, Newark, NJ 07105, 
Tel: 201-589-4300, TElEX: 13-8531, FAX: 201-568-4430; 
EmpL: 250; SIs. Mgt: Dennis M.. Priscandaro; DiBI. Mgt: 
,Dennis M. Priscandero ' 
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HANSCO Manufacturers anc:t Sales Offices Directory 
HANSCOM. H. F., co., INC., 225 Chapman St, HARRISCORP,DraconOiv,809ca1IePlano,CamarilIo, HAVERLYSYSTEMS,INC.,12H1nchrn8nAve.,BoxI/19, 

ProvIdence, RI 02805.,Tel: 401-941-1456, FAX: 401-781- CA93012, Tel:805-987.:esll, TELEX: 182327;Empl.:35O; DenvIlle, NJ 07834, Tel: 2OHI27-1424, FAX: 201-825-
8835; EmpL: 50; SIs. MgT: John E ChrIstieran SIs. MgT: Tom Erdmam; Diat. MgT: Keith BoutiIIier 2296; EmpL: 33; SIs. MgT: Ken Spencer 

'HANSEN MANUFACTURING COMPANY, INC., HARRIS MICROWAVE SEMICONDUCTOR, Harris HAYDON swrrCH & INSTRUMENT, 1500 MerIden ReI., 
P.o: Box 3329. Wm.bury, CT 06705, Tel: 203-758-7441, 
TELEX: 643852-HSIINT'LWBY, FAX: 203-758-8724; FSC 
No.: 02005; EmpL: 100 

Subsidiary of IMC M8gnetics Corp., Box 23, Semiconductor, 1530 McCarthy Blvd, Milpitas, CA 
PrIncaIon, IN 47670-0023, Tel: 81~15, FAX: 812- 95035, Tel: 408-433-2222, TWX:91C).33B.2247,FAX:408-
385-3013; EmpL: 400; SIs. Mgt': George A. Gilbert 432-3268; SIs. MgT: VIc Kovacevic 

OHA~TRONIX 
HARRIS SEMICONDUCTOR, Box 883, Melbourne, Fl HAYES INSTRUMENT SERVICE INC, 530 Boston ReI., 

32902, Tel: 305-724-7400, TWX: 511H159-6259; FSC No.: BiIIen:Ia, MA 01821, Tel: 508-863-4800, FAX: 5OIH!83-
34371; EmpL: 2300; SIs. MgT: Gary PineHi; DiIIt. MgT: 3812; EmpI.: 45; SIs. MgT: Alan Brown; DIBt. MgT: Alan 
George GIo2inaId Brown 

FAX: 408-749-0477 

HARTING ELEKTRONIK, INC., 2155 StoninglDn Ave., 
Ste. 212, HoIIinan EsIates, R. 60195, Tel: 708-519-noo, HBM, INC., 19 BartlettSlreet, MarIIoro, MA 01752, Tel: 508-
FAX: 7OB-519-9nl; EmpL: 15; SIs. MgT: Donald G. 824-4500, FAX: 508-485-7480; EmpL: 200; SIs. Mgr: 
Brummer RobefI Gray 

HANTRONIX, INC., liquid Cry8ta1 DlapIay, 250 
SanIa Ana Ct. SImnyveIe, CA 94088, Tel: 408-738-3191; HARTLEY PRODUCTS" 1200' N. 23rd St, Ste. 105, HBS EQUIPMENT CORPORATION, 3000 Supply Ave., 
TELEX: 860185; Empl: 25; SIs. Mgr: David KIm; Dist. Wilmington, NC 28405, Tel: 919-783-7422, FAX: 919-783- Los Angeles, CA 90040, Tel: 213-726-3OS3, FAX: 213-888-
MgT: Jake 8. Yu ......................... 801078-1079 7422; SIs. Mgr: R Schmetterer 9982; Empl: 60; SIs. Mgr: MaIk I>edersen 
LoceI SeJee OffIces & Reps 

AL MadIaon, Benchmark Tech. Sis. ...... . 
/lZ PhoenIx. Howe & Howe Sis. ........ .. 
CA c.1sbacI, Zertmar SIs. ............... . 
CA Laguna Hills, 4 Star EIcIrn Sis. •..•.•. 
CA Los Gatos, Luscombe Engrg. of B.F. .• 
CO Longmont, Buller Tech. SIs. .......... . 
CT BeIhef, Ray Perron & Co., Inc. ........ . 
CT F"""ngton,Ray Perron & Co., Inc. •.•• 
Fl MeIxlUIne, Synergistic Tech. SIs. ..... 
GA Noraoes, Benchmark Tech. Sis. •.•... 
L ArtIngIon HeIghts. Phoenix EIcIrn Sis. 

KS PraIrIe Village, Crosslnk ............ .. 
MD Ellcot CIty, Technology Sis. ......... .. 
MA Needham, Rey Perron & Co., Inc. •••.• 
MN Mlmeepols, Technical Comp. G!p. ••• 
MD, Sl louis, RepIronIcs ................. . 
NY Coram, Sylveeter Assocs. Sis. Inc. ...• 
NY WebaIer, 1"'*1 EIctms., Inc., .......... 
NC ReIeigh, Benchmark Tech. Sis. .•.•••.• 
OH Columbus, SpIenIIIIc Sys. ............ . 
OR Hillsboro. Temco Northweet ........ .. 
PA Hatboro, Della Tech. Sis. ............ . 
TX AustIn, RAm EIctm. Sis., Inc. ......... . 
TX Plano, RAM EIctm. Sis. Inc. ......... .. 
WA Birch Bay, Temco Northweet ....•••.. 
WA Bothell, Temco NorIhwest ........... . 
WA Spokane, Temco Northweet ........ .. 

LDcaI 0IsI1tbuI0I8 

205-464-0033 
602-264-7971 
619-438-3379 
714-583-9781 
409-370-2020 
303-651-nOS 
203-799-0281 
203-673-4825 
407-242-9681 
404-446-1711 

708-394-4422 
913-649-7100 
301-481-7602 
617-449-6182 
612-538-9512 
314-576-9816 
51&-473-2018 
716-285-0995 
919-850-0633 
614-861-0129 
503-645-2030 
215-957-D600 
512-345-2982 
214-424-4455 
206-371-0423 
20&-481 ~150 
509-927-9392 

CA IrWsIry.1teI EIc:tms SIs. .............. 818-968-8515 
CA MIs8IOn VIejo, 0pI0 Plus .............. 714-380-8854 
CA san Joee, SpecIra EIctm. Inc. ......... 408-452-1590 
CO LIttIeIon, 0lapIays Plus ... ............. 303-730-7333 
n. Schaumburg, QPS EIctms., Inc. •.•.•.. 708-884-6620 
NJ Rockaway, Tonar Inda., Inc. .•..••.•... 201-586-9000 
TX Austin, 0mnI Pro EIctms. ............. 512-794-9200 
TX DaIIee, 0mnI Pro EIctms. ............. 214-233-D500 
WI New BerlIn, CIaa8Ic Comps. ........... 414-786-5300 
can NIppean, Ont, Carsten EIctma. Ltd..... 613-726-9250 
can ScoIIaborough, Ont, Caraten EIctm. Ltd. 

.. .. .. . .. . • • . . . . .. . • . • . . . . . .. .. .. • . .. . • 416-495-99911 

HARBOUR IND. (CANADA) LTD, 13851ndus1r1e1 Blvd, 
Famhan, Quebec, Canada J2N 2X3, Tel: 514-293-5304, 
FAX: 514-293-2421; EmpL: 31; SIs. Mgr: Marc Longpre 

FAU(:413-66~4801 
HARDIGG INos., INC., 393 N. MaIn Sl p.o. Box 201, 

South 0eaifieId, MA 01373, Tel: 413-885-2163; FSC No.: 
11214; EmpL: 200; SIs. Mgr: Stanley J. Morgan , 
........................................ , .. Co1058-1081 

HARDMAN INC. A HARCROS CHEMICAL GROUP 
COMPANY, 600 CortIancI St, BellevIlle, NJ 07109, Tet 
201-751-3000, FAX: 201-751-11407; Empl: 85 

HAROWE SERVO CONTROLS, INC.:A FASCO CO, 
110Weet1oWn ReI. p.o. Box 547, West Chestar, PA 19380, 
Tel: 211;.1192-2700. TELEX: 885-1178; FSC No.: 08989; 
EmpL: 300; SIs. Mgr: Clayton A. Weltels 

HARREL, INC, 16 FItI:h St, E Norwalk, CT 06855, Tel: 203-
866-2573; SIs. Mgr: RIchard Oecew 

HARWIL, 1548171h St, Santa MonIce. CA 90404, Tel: 213-
829-2310. FAX: 213-829-2259; EmpL: 10 

HASCO COMPONENTS INTERNATIONAL CO, 
247..wJerlcho Tpke., BeIIrose Village, NY 11001, Tel: 516-
328-9292, FAX: 516-326-9125; EIT1lL: 30; SIs. Mgr: Tab 
Heuser; Diat. Mgr: Christa, Mundelos 
...••.. ...... ...•.... ....•.•. ....... 801484-1500, 1707 

LDcaJ SeJee OffIces & Reps 
AL Huntsville, Over & Over ............... 205-837-7105 
AL Huntsville, Rick Bums Assocs. ••••.••• 6OD-852-5050 
AI< Anchorage, Hasco Comps. •.•.•.••... , 6OD-852-5050 
/lZ PhoenIx. Sanford Sis. ................. 602-957-3570 
/lZ Phoerix, Sanford SIs. ................. 6OD-852-5050 
CA Irvine, Groh Assocs. .................. 714-837-9671 
CA Los Angeles, RD&O .................. BOO-852-505O 
CA san Francisco, Silicon Valley .•..•.... BOO-852-505O 
CT Hartford, Gallagher Aascx:. .••.•••••••. BOO-852-505O 
GA Atlanta, Rick Burns Aascx:. ••.....••••• BOO-852-505O 
L Chicago, Randell SIs. ................. 31'2-852-5050 
KS KanSas CIty, Logsden Aascx:. •••.••••• 60D-852-5050 
LA New Orleans, TANE .................. BOO-852-505O 
MA Framingham, Gallagher. . . . . . . . . . .. . . . BOO-852-505O 
MO KansE CIty, Logsdan ................ 6OD-852-5050 
NM Albuquerque, Sanford .•...•.....•.•.• 6OD-852-5050 
NY Port Washington, Ashtec ...•..•.•.... 6OD-852-5050 
NY Rochester, Andree .................... BOO-852-505O 
NC Raleigh, Rick Bums Aascx:. .••••..•••• 6OD-852-5050 
OH Cleveland..... . .. .. .. .. .. .. .. .. .. .. .. 6OD-852-5050 
TX DaHes, SIs. Aasoc. .................... BOO-852-505O 
VA CharIattesvIIIe, P~ ............ BOO-852-505O 
WA Seattle, Jensen Sis. ........... .. .. .. .. 6OD-852-5050 
WI Milwaukee, Rendell Sis. . • . . •. . .. . . • . • . BOO-852-505O 

HATHAWAY CORPORATlON:MOTiON CONTROL 
DIV, 10837 E MaraheI~ Tulsa, OK 74116, Tel: 918-438-
78OD, FAX: 918-438-7829; EIT1lL: 60; SIs. Mgr: David 
Richards 

LDcaJ SeJee OffIces & Reps 
CA Los Angeles, HaIhewey: Motion Control DIv. 

................ ........ .......... ..... 213-398-5389 
MA Bostan, Hathawey:Mollon Control DIv. 

........ ................ ....... ........ 617-469-5054 

HAUMAN, INC .. 2031 RIngwood Avenue, san Joee, CA 
95131, Tel: 408-434-0888, TELEX: 510-101-2820, TWX: 
408-434-9B32; SIs. Mgr: Wilrls yah ...... 001782-1783 

LDcaJ SeJee OffIces & Reps 
AL Huntsville, B & C InstMnents, Inc. .... 205-883-8530 
CA C8noga Pk, RAG EIcIms., Inc. ........ 81&-~ 
CA san Diego, Inatr. Engrs. ............... 619-286-8344 
CO BroomIIeId, Instr. Repair Labs. •••.•.•. 303-469-5375 
CT Newtown, Connecticut cal Labs ...... 203-270-1263 
Fl Tampa, T~ Instnm. ............... 813-623-3979 
GA Noraoes, Allied EIctms. • . • . . • . . • . •• . . • 404-446-8595 
IN indianapolis, 'Loren G.-n............. 317-293-9627 
MN MInneapoIa, Tonka Tech. Labs. ....... 612-593-1770 
NY Great Neck, Inatr. Mart ................ 516-487-7430 
NY Mineola, Allied EIctms. ................ 516-24e-2360 
NC RaleIgh, Allied EIctms. ................ 919-876-5645 
OR Portland, Westcon Inc. ................ 503-283-0132 
PA NI!w Hope, John Bell ................. 215-8B2-3782 
TX Ft Worth, AllIed EIctms. .. .. .. . .. .... .. 817-338-5401 
TX Garland, Tucker EIctms. .............. 214-348-8800 
WA Bellevue, Ve1co ...................... : 206-869-7025 

LDcaJ 0IsI1tbuI0I8 
AI< Anchorage, Alaska Elctmc.l;Iupp. ..... 907-583-3774 
MD ColumbIa, Ailed EIctms. .............. 301-381-1560 
PA Pltlaburgh, Allied EIctms. ............. 412-387-4124 
WA SeeItIe, AllIed EIctms. ................. 206-547-2927 

IiC I)cwer, ill£. 

FAX: 714-261-6584 
HC POWER INC., 170S2 ArmstrOng Ave., Irvlne, CA 

92714-5716, Tel: 714-261-2200; FSC No.: 0D6P8; SIs. 
Mgr: Jack Graham ....................... 001784-1785 

LDcaJ SeJee OffIces & Reps 
AL Huntsville, tAlroota ................... 205-539'8476 
/lZ Phoenix, Morrison & Fern ............. 602-296-6181 
CA Laguna HIlls, EIecbo VenIln ......... 714-581-9244 
CA Sai1Ia a-EIecIro Venture .......... 408-727-1553 
CA Woodland HIlls, Electro Venture ...... 81&-8114-8574 
CO Englewood, Taylor MkIg. .............. 303-65D-0207 
CO Littleton, Taylor Mktg. ......... : . .. .... 303-65D-0207 
Fl Largo, Graham Aascx:. ................ 813-539-8779 
Fl MeIboume, Graham Assoc. ........... 407-n3-6631 
Fl Orlando, Graham Assoc. .............. 407-299-1001 
Fl Palm Beach Gardena, Graham Aasoc. 

407-822-4049 
Fl Winter GallIen, Graham Assoc. ...•.•• 407-856-9369 
L BarrIngton, Omni ..................... 708-381-11087 
IN IncIenapoIIs, JC HoIstatter ............ 317~-7914 
IA Des Moines, The Beerns Co. .......... 515-255-1148 
KS Shawnee MissIon, The Beerns Co. .... 913-631-0300 
MD Hunt Valley, Eagle SIs. Corp. .......... 301~ 
MA FrenIdIn, OEM MIdg. & Sis. ............ 508-52&-4983 
MN Minneapolis, EIectro-Serv .... ......... 612-336-3475 
MD Sl Louis, The Beerns Co. ............. 314-434-8448 
NH Salem. OEM MkIg. & SIs. ............. 603-893-DOO9 
NC Wineton-Salem, Muroota •.••••..•. .••. 919-722-9445 
OH DayIoI\ JC HoIateIIar ................. 513-296-1010 
OH MedIna, JC ~ ........ ......... 216-725-44n 
OR Portland, Power Factor Assocs. ••••••• 503-233-8969 
PA Pltlaburg,JC ~ ............... 412-356-2305 
TX Dallas, Dynamark ..................... 214-437-3333 
UT Ogden, Taylor MkIg. .................. 601-546-9570 
NY Spring Valley, Powertrollics .. ......... 914-735-3775 
Can lachine, DIgidyne ..................... ,514-831-1891 
Can Napeen, DIgIdyne ............ ......... 613-727-5632 
Can Toronto, DIgidyne .. .... .. .... ......... 416-674-0444 

HDR POWER SYSTEMs, INC., 4242 Reynolds Or, 
Hlierd, OH 43026, Tel: 614-nl-55OO, FAX: 614-nl- , 
7219;~: 90; SIs. Mgr: Harlan W. Batee 

HDS INC., 12310Plnecr88lRel.,Reeton, VA 22091, Tel: 703-
~ TELEX: 64585, FAX: 703-62D-3189; EmpI.: 120 

H D SYSTEMS, INC., 89Cabo1Court. Hauppauge, NY 
11788, Tel: 516-231-8630, FAX: 516-231-61i03; EmpL: 5; 
SIs. Mgr: Telsuo Ilcuta 

HEADWAY RESEARCH, INC., 3713 Forest La, Garland, 
TX 76042, Tel: 214-272-5431, FAX: 214-272-7817; EIT1lL: 
45 

HEATH CO, HRIop Road, St. Joseph, MI 49065, Tel: 616-
962-32OD, TELEX: 72-9421; Empl: 2000 

HEAT SYSTEM, INC., 1938 New Hwy, FermIngdaIe, NY 
11735, Tel: 516-894-9555, TELEX: 825-339; EmpL: 35; 
SIs. Mgr: irwin Leibson 

694 North AmerIcan offices only. For worldwide reps & distributors, see Vol w. EEM 1991 



Manufacturers and Sales Offices Directory HEURIS 
HEDRICH USA, INC. e84 N. Spence Ave., Goldsboro, NO NH Hudson, Ballinds. .................... 508-474-8880 HERSTAL AllTOMATION L TO. 3171 W. Twelve Mile, 

27534, Tel: 91IH51-1144, FAX: 9UH51-1l215 NJ Lawrenceville, Riverside Comps. Supp. 
Berkley, MI 48072, Tel: 313-546-2001, FAX: 313-546-

HEEGER, INC., 6400 Fleet Sl, CIty 01' Commerce, CA 
90040, Tel: 213-726-5106, 726-4729, 726-6913, FAX: 213-
726-4740;~: 10; SIs. Mgr~ Robert A. Haeger 

HEI CORPORATION, P.O Box 88806, carol Stream, IL 
60188, Tel: 706-665-5500, FAX: 706-865-5769; EmpL: 20 

HEIDENHAlN CORP. 115 Commerce Dr. Schaumberg, IL 
60173, Tel: 706-490-1191, FAX: 706-490-3931;~: 72; 
518. Mgr~ Thomas Wyatt; DIst. Mgr~ RIck Glos 

HEI, INC" Hybrid Electronics Dlv., 1495 SteIger Lake 
L.n., VIctoria, MN 55388, Tel: 612-443-2500, ESVLNK: 
62940281, FAX: 612-443-2668; EmpL: 200; 518. Mgr ~ 
Leonard K1un ............ .. .... ........ ...... ... A-l728 

Loce/ Sales OffIces & Reps 
MN VIctoria, HElInc. ...................... 612-443-2500 

.. .. .. .. • .. .. .. .. .. . .. .. .. .. .. . .. .. . ... 609-896-1611 
NY Johnson CIty, Help EIcIms., Inc. .•..... 607-729-3528 
NY Ronkonkoma, Arrow Elclms. .......... 516-467-1000 
NY Roslyn, 1/0 Corp. 01 NY .............. 516-625-1040 
NY Whitestone, Power Electro Supp. Co. 

....................................... 212-767-1447 
NO Charlolle, Motionex Inc. ............... 704-377-1555 
NO Raleigh, Greene-Shaw Co. .. .. .. .. .. .. 919-954-7138 
OH Cleveland, 1/0 Corp. 01 Cleveland .... 216-642-7300 
OH Dayton, DueIlrnan EIec. ............... 513-461-8000 
OH Dayton, Stotts Friedman Co. .......... 513-296-5555 
PA Plttsburgh, Circuft Breakers, Inc. ...... 412-386-9542 
OH Shandon, Cartessa Corp. ............. 513-736-4477 
OH Velley View, Newark EIcIms. .......... 216-447-8880 
OR PorUand, Taylor Elec. ................. 503-233-5321 
PA Conshohocken, 1/0 Corp. 01 Phila .... 215-825-4610 
PA Erie, REM EIcIms. .................... 814-453-5626 
PA Wee! a-, Wee! a-EIec. & EIectrn 

.. .. . ... .. .. .... ... ... .. .... .. ... ...... 215-896-7500 
TN • CheIIanooga, Techni-Tronics, Inc...... 615-332-2119 

2010; EmpI.: 14; 518. Mgr ~ Randall M. EIUoIt 

HERTNER DlV.:EXIDE CORP. 12690 Elmwood Ave., 

Cleveland, OH 44111, Tel: 216-252-4242, FAX: 216-841-

4330; FSC No.: 28398; EmpL: 100; 518. Mgr ~ R.c. Wright 

HERTZ FII..TER, 3 Aerial Way, Syosset, NY 11791, Tel: 516-

822-4770; EmpL: 22 

HEI, INC., Optoelectronics Div. 1495 Steiger Lake ~ Dallas, Geeco Sis. Co. ................ 214-341-2626 
La,P.O.Box 5000, Victoria, MN 55388, Tet 612-443-2500; TX GerIand, Newark EIcIms. ............. 214-494-5911 

HEURISTICS INCORPORATED, 9845 Hom Ad., Sta 

170, Sacramento, CA 95827, Tel: 916-369-8806, TELEX: 

4940010. FAX: 916-389-6175;~: 70; SIs. Mgr~ Mike 

McMann, GenL Mgr. Houston, Newark EIcIms. ............. 713-782-4900 
TWX: 51().8()1-7785, ESYLNK: 62940281, FAX: 612-443- VA Ashland, Hanover Controls & Supp. Corp. 
2686; ~: 150; 518. Mgr ~ Dele Nord<JIIst .. .. .. .. .. .. .. .. .. . .. .. .. .. .... .. .. .. .. 804-550-2449 

HEINEMANN ELECTRIC CO., 2630 Brunswicl< Pike, All 
RIa. 1, P.Q Box 6800, Lawrenceville, NJ 08846-0600, Tat 
609-882-4900, TELEX: 843431; FSC No.: 74193; ~: 
350 ...................................... a-1388-1371 

Loce/ Sales OffIces & Reps 
AZ PhoenIx, O'DomeII Assocs. SW ..... . 
CA San DIego, O'Donnell Assocs., Inc. ..•. 
CA SIWl.lose, O'Donnell Assocs. No. .•... 
CA Torrance, 0'Domel1 Assocs., Inc. •••.. 
CO Englewood, ~Tech MkIg. ....... . 
FL OViedo, Conley & Assocs. .......... .. 
FL Wellington, Conley & Assocs., Inc. ••.. 
GA Duklth, Dixie MkIg. ................... . 
L Northbrook, D. DoUn Sis. ............ .. 
IN Ft Wayne, OH. Bromberg & Aasocs. .. 
IA Hiawatha, AId Sis. Co. .......... , ..... 
KY Alexandria, OH. Bromberg & Assoc. .. 
KY louisville, O.H. Bromberg & Aasocs. .. 
MD Upperco, Irnasjtron Sis. Co, Inc. ••••... 
MA Southboro, Sullivan Tech. Sis. ...... .. 
MI Southfteld, L H. Dlckelman Co. ...... . 
MN Minneapolis, Furber Sis. Co, Inc. ..... . 
MO Kansas City, HIII& Co. .............. .. 
MO St Louis, HIU Co. .................. . 
NJ RIdgewood, Ballou, Inc. .............. . 
NM Albuquerque, O'Donnell Aasocs. SW •. 
NY Farmington, R. M. Scanlon & Aasocs. 

NY Syracuse, R.M. Scanlon & Assoc., Inc. 

NO Charlotte, J. Rudisill Assocs. ........ .. 
OH Cleveland, Brown Elect. Prod. ........ . 
OH Deyton, KW EIcIm. Sis. .............. . 
OH Deyton, 0 H. Bromberg & Aasocs. ..•• 
FL Wellington, Conley & Assoc., Inc. ..... . 
NJ lawrenceville, DVS Co. .............. . 
PA Plttsburgh, KW EIectrn Sis. .......... . 
TX Dallas. Glidden EIecIro EquIp. ....... .. 
TX Houston, Glidden EIecIro EquIp. ..... . 
WI MI/weukee, Key EnIpr. .. ............. . 

Local DIBtribuIOIs 
AL Montgomery, SoUthern Controls ...••. 
CA ChaISwOt1h, POCO Sis. ............. .. 
CA Inglewood, Newark EIcIms. .......... . 
CA Los Angeles, M_ DIstrs. .......... . 
CA 0ekIand, BriH EIcIms. ............... .. 
CA San Carlos, Carf1lIJeII & George .•..•. 
CA Santa Clara, Cypress EIcIms. ......•.. 
CA Van Nuys, F~ Unlld. ............ .. 
CO Aurora, Jet EIcIma .................. . 
CO Denver, CSID Inc. .................... . 
CO Denver, Newark EIctrns. ............ .. 
CT Hartford, L E. Whelan Co. ............ . 
CT Wallnglord, Green Shaw Co. ..•....•. 
FL OVIedo, DixIe Sis. .................... . 
GA AIIanta, Georgia Control Can. ........ . 
IL Chicago, Newark EIcIms. ............ . 
IL Morton Grove, NecJco EIcIms. ........ . 
IL Northbrook, Classic Campa Supp. ... . 
IN indianapolis, Bellinds. .............. .. 
KS EdwardvIIIe, C. Tennan1 & Sons ...... . 
MO CoIurilie, OK EIcIme., Inc. .......... ,. 
MD Crofton, Custom Marine Svcs. ....... . 
MA Needham, Power Etectro Supp. ..••••• 
MA Newton, Graen Shaw Co. ............ . 
MA WobI.m, Apparatus Sve. ............ .. 
MI oak PIt, Newark EIctrns. ............. . 
MI SouthIIeId, Michigan LacIroIs Corp. .. . 
MN Minneapolis, Newark EIctrns. ..•.•.... 
MO Maryland Heights, L.comp, Inc. ........ 

602-944-9542 
619-576-1645 
406-456-2950 
213-539-9664 
303-773-3981 
407-385-3293 
407-790-3926 
404-381-5592 
706-496-6770 
219-456-6010 
319-393-8392 
606-635-3063 
502-456-1498 
301-374-5600 
617-485-2215 
313-353-8210 
612-981-3820 
816-361-1669 
314-432-1138 
201-444-8990 
505-889-4522 

716-924-7450 

315-463-7682 
704-377-6901 
216-331-2072 
513-890-2150 
513-434-8788 
305-790-3926 
609-896-1112 
412-386-9396 
214-34Hl610 
713-881-1415 
414-762-2323 

205-277-5030 
816-7OCHI727 
213-671-7088 
213-452-1229 
415-834-5888 
415-594-1994 
~ 
816-786-8111 
303-384-1000 
303-292-9594 
303-757-3351 
203-296-5000 
203-285-3333 
407-385-5211 
404-876-8833 
312-784-5100 
312-987-0500 
312-272-9650 
317-875-8200 
913-441-1601 
301-995-1950 
301-793-3955 
817-444-8888 
617-869-8900 
617-933-5999 
313-987-1570 
313-353-1350 
612-331-8350 
314-291-8200 

VA Charlol1esville, Va EIcIm. Comps. ..... 804-296-4184 
WA Seeltle, H. C. C8mpbe1l Co. ........... 2<lIr433-1900 
WI Milwaukee, Hunt Co. .. .. . .. .. .... . .... 414-383-1781 

HEITZ, KARl, INc.. P.Q Box 427, WoodsJde, NY 11377, 
Tel: 716-565-0004, FAX: 716-565-2582; EmpL: 15 

HELICAL PRODS. CO., INC., Box 1069, Santa Maria, CA 
93456-1069, Tel: 605-926-3851, FAX: 805-926-2369; FSC 
No.: 13201; Empl.: 85; 518. Mgr ~ John Ricker 

WMn you, ,.."utaHon'. on ",. II,.. 

HEDIEMANN'&ifll~~$~ 

Over 
100.000 
Circuit 

Breakers 
in Stock. • 

Over 
8.000,000 
Relays & 
Switches 
in Stock. 

HELM INSTRUMENT CO. INC, 1387 DusseI Drive, Orders Placed by 3:00 p.m. are 
Maumee, OH 43537, Tel: 419-893-4356, FAX: 419-693- Shipped the Same Day 
1371; EmpL: 55; 518. Mgr~ M. Wilhelm; DIst. Mgr~ N. I~ ... ~.,. .... ~.,.~"", .. ., ..... 
Philips 

HELWIG CARBON PRODUCTS, INC., 6900 w. ToWer 1 ...... I6IIIiA ...................... ~ ... iIIIIIIII 
Ave., Milwaukee, WI 53224, Tel: 414-354-2411, FAX: 414-
354-2421; FSC No.: SIC 3624; Ernpl.: 260; SIs. Mgr ~ John 
E. Koenitzer 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

HERBERT PRODS. INC. 180 Unden Ave., Westbury, NY 1 ... ---------------.. 

11590-0384. Tel: 516-334-6500, TWX: 51(>,222-5963, 
FAX: 516-334-8538; EmpI.: 94; 518. Mgr~ a J. Simmons 

HERGA INC. HERGA ELECTRIC LIMITED, 602 
BrandywIne Parkway, Wee! Ch_, PA 19380, 1;el: 215-
430-1970, FAX: 215-430-7785; E~L: 5 

HERITAGE METAL FINISHING INC., 800 S. Markel St 
P.O Box 446, Efizabethtown, PA 17022, Tel: 717-387-
1561, FAX: 717-387-2474; EmpI.: 43; 518. Mgr~ Teny L 
Rinesmith ...................................... 002235 

Local Sales Offices & Reps 
PA Elizabethtown, Heritage Metal Finishing Inc. 

....................................... 717-367-1561 

HERMETIC SEAL CORP. 4232 Temple CIty Blvd., 
Rosemead, CA 91770, Tel: 213-283-0411, TWX: 91<>-567-
3352, FAX: 816-443-6810; FSC No.: 04620; EmpI.: 200 

HERMETlC SWITCH, Box 1325, Hwy.92, Chickasha, OK 
73018, Tel: 405-224-4046, TELEX: 798125 Hermetic 
CKSA, FAX: 405-224-9423; FSC No.: 85623;~: 150; 
518. Mgr~ R. Helma, Kim Baker .•.• 801706,1904-1905 

Loce/ Sales Offices & Reps 
CA Arcadie, V. Go1I & Aasocs. .......... .. 
CA SIWl Diego. V. Go1I & Aasocs. ....... .. 
GA Atlanta, Electro Technlg. Prods. ...... . 
L Lemont, TrencHronlcs, Inc. ......... .. 
KS Lenexa, Midtec Assocs. .............. . 
MA canton, New England EIcIm. Sts. .... . 
MN MInneapolis, Peterson Sis. & Aasocs. 

MO St Louia, Mldlec Aasocs. ............ . 
NY Oceanside, Current Inds. ............ .. 
OR Beaverton, LD EIcIms. ............... . 
PA Furlong, Avenlr ...................... . 
TX Austin, R. F. Kimball Co. ............ .. 
TX Houston, R. F. Kimball Co. ........... . 
TX Rlcherdeon, R. F. Kimball Co. ........ . 
WA Snohonish, LD EIcIms. .............. . 
WA Spokane, LD EIcIms. ................ .. 

LoceJ DisI1ibutors 

816-445-9729 
619-499-0893 
404-262-1522 
706-972-1188 
913-541-0505 
617-826-4835 

612-835-5281 
314-275-8868 
516-676-3895 
503-684-8221 
215-346-8290 
512-443-5284 
713-890-8810 
214-231-3447 
206-586-0511 
509-922-4883 

TX FtWorth, Allied Elclms.lnc. ........... 817-595-3500 

HERSEY MEASUREMENT CO. A Miller Industries 
Co. p.o. Box 4585, Spartanburg, SC29305, Tel: 603-574-
6960,1-800-845-2102, FAX: 603-576-7308;~: 80; 518. 
Mgt ~ Don McLellan 

BRILL 
ELEC I RONIOS 
(415) 834-5888 
610 E. 10th SI.. oakland. CA 94606 

(213) 452-8002 

HECON 
Over 

100.000 
Counters 
In Stock • 

Over 
8.000.000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

santa Monica, CA 90404· Oakland, CA 94606 

EEM 1991 North American offices only. For worldwide reps & distributors, see VoL W_ 695 

Manufacturers and Sales Offices Directory HEURIS 
HEDRICH USA, INC. e84 N. Spence Ave., Goldsboro, NO NH Hudson, Ballinds. .................... 508-474-8880 HERSTAL AllTOMATION L TO. 3171 W. Twelve Mile, 

27534, Tel: 91IH51-1144, FAX: 9UH51-1l215 NJ Lawrenceville, Riverside Comps. Supp. 
Berkley, MI 48072, Tel: 313-546-2001, FAX: 313-546-

HEEGER, INC., 6400 Fleet Sl, CIty 01' Commerce, CA 
90040, Tel: 213-726-5106, 726-4729, 726-6913, FAX: 213-
726-4740;~: 10; SIs. Mgr~ Robert A. Haeger 

HEI CORPORATION, P.O Box 88806, carol Stream, IL 
60188, Tel: 706-665-5500, FAX: 706-865-5769; EmpL: 20 

HEIDENHAlN CORP. 115 Commerce Dr. Schaumberg, IL 
60173, Tel: 706-490-1191, FAX: 706-490-3931;~: 72; 
518. Mgr~ Thomas Wyatt; DIst. Mgr~ RIck Glos 

HEI, INC" Hybrid Electronics Dlv., 1495 SteIger Lake 
L.n., VIctoria, MN 55388, Tel: 612-443-2500, ESVLNK: 
62940281, FAX: 612-443-2668; EmpL: 200; 518. Mgr ~ 
Leonard K1un ............ .. .... ........ ...... ... A-l728 

Loce/ Sales OffIces & Reps 
MN VIctoria, HElInc. ...................... 612-443-2500 

.. .. .. .. • .. .. .. .. .. . .. .. .. .. .. . .. .. . ... 609-896-1611 
NY Johnson CIty, Help EIcIms., Inc. .•..... 607-729-3528 
NY Ronkonkoma, Arrow Elclms. .......... 516-467-1000 
NY Roslyn, 1/0 Corp. 01 NY .............. 516-625-1040 
NY Whitestone, Power Electro Supp. Co. 

....................................... 212-767-1447 
NO Charlolle, Motionex Inc. ............... 704-377-1555 
NO Raleigh, Greene-Shaw Co. .. .. .. .. .. .. 919-954-7138 
OH Cleveland, 1/0 Corp. 01 Cleveland .... 216-642-7300 
OH Dayton, DueIlrnan EIec. ............... 513-461-8000 
OH Dayton, Stotts Friedman Co. .......... 513-296-5555 
PA Plttsburgh, Circuft Breakers, Inc. ...... 412-386-9542 
OH Shandon, Cartessa Corp. ............. 513-736-4477 
OH Velley View, Newark EIcIms. .......... 216-447-8880 
OR PorUand, Taylor Elec. ................. 503-233-5321 
PA Conshohocken, 1/0 Corp. 01 Phila .... 215-825-4610 
PA Erie, REM EIcIms. .................... 814-453-5626 
PA Wee! a-, Wee! a-EIec. & EIectrn 

.. .. . ... .. .. .... ... ... .. .... .. ... ...... 215-896-7500 
TN • CheIIanooga, Techni-Tronics, Inc...... 615-332-2119 

2010; EmpI.: 14; 518. Mgr ~ Randall M. EIUoIt 

HERTNER DlV.:EXIDE CORP. 12690 Elmwood Ave., 

Cleveland, OH 44111, Tel: 216-252-4242, FAX: 216-841-

4330; FSC No.: 28398; EmpL: 100; 518. Mgr ~ R.c. Wright 

HERTZ FII..TER, 3 Aerial Way, Syosset, NY 11791, Tel: 516-

822-4770; EmpL: 22 

HEI, INC., Optoelectronics Div. 1495 Steiger Lake ~ Dallas, Geeco Sis. Co. ................ 214-341-2626 
La,P.O.Box 5000, Victoria, MN 55388, Tet 612-443-2500; TX GerIand, Newark EIcIms. ............. 214-494-5911 

HEURISTICS INCORPORATED, 9845 Hom Ad., Sta 

170, Sacramento, CA 95827, Tel: 916-369-8806, TELEX: 

4940010. FAX: 916-389-6175;~: 70; SIs. Mgr~ Mike 

McMann, GenL Mgr. Houston, Newark EIcIms. ............. 713-782-4900 
TWX: 51().8()1-7785, ESYLNK: 62940281, FAX: 612-443- VA Ashland, Hanover Controls & Supp. Corp. 
2686; ~: 150; 518. Mgr ~ Dele Nord<JIIst .. .. .. .. .. .. .. .. .. . .. .. .. .. .... .. .. .. .. 804-550-2449 

HEINEMANN ELECTRIC CO., 2630 Brunswicl< Pike, All 
RIa. 1, P.Q Box 6800, Lawrenceville, NJ 08846-0600, Tat 
609-882-4900, TELEX: 843431; FSC No.: 74193; ~: 
350 ...................................... a-1388-1371 

Loce/ Sales OffIces & Reps 
AZ PhoenIx, O'DomeII Assocs. SW ..... . 
CA San DIego, O'Donnell Assocs., Inc. ..•. 
CA SIWl.lose, O'Donnell Assocs. No. .•... 
CA Torrance, 0'Domel1 Assocs., Inc. •••.. 
CO Englewood, ~Tech MkIg. ....... . 
FL OViedo, Conley & Assocs. .......... .. 
FL Wellington, Conley & Assocs., Inc. ••.. 
GA Duklth, Dixie MkIg. ................... . 
L Northbrook, D. DoUn Sis. ............ .. 
IN Ft Wayne, OH. Bromberg & Aasocs. .. 
IA Hiawatha, AId Sis. Co. .......... , ..... 
KY Alexandria, OH. Bromberg & Assoc. .. 
KY louisville, O.H. Bromberg & Aasocs. .. 
MD Upperco, Irnasjtron Sis. Co, Inc. ••••... 
MA Southboro, Sullivan Tech. Sis. ...... .. 
MI Southfteld, L H. Dlckelman Co. ...... . 
MN Minneapolis, Furber Sis. Co, Inc. ..... . 
MO Kansas City, HIII& Co. .............. .. 
MO St Louis, HIU Co. .................. . 
NJ RIdgewood, Ballou, Inc. .............. . 
NM Albuquerque, O'Donnell Aasocs. SW •. 
NY Farmington, R. M. Scanlon & Aasocs. 

NY Syracuse, R.M. Scanlon & Assoc., Inc. 

NO Charlotte, J. Rudisill Assocs. ........ .. 
OH Cleveland, Brown Elect. Prod. ........ . 
OH Deyton, KW EIcIm. Sis. .............. . 
OH Deyton, 0 H. Bromberg & Aasocs. ..•• 
FL Wellington, Conley & Assoc., Inc. ..... . 
NJ lawrenceville, DVS Co. .............. . 
PA Plttsburgh, KW EIectrn Sis. .......... . 
TX Dallas. Glidden EIecIro EquIp. ....... .. 
TX Houston, Glidden EIecIro EquIp. ..... . 
WI MI/weukee, Key EnIpr. .. ............. . 

Local DIBtribuIOIs 
AL Montgomery, SoUthern Controls ...••. 
CA ChaISwOt1h, POCO Sis. ............. .. 
CA Inglewood, Newark EIcIms. .......... . 
CA Los Angeles, M_ DIstrs. .......... . 
CA 0ekIand, BriH EIcIms. ............... .. 
CA San Carlos, Carf1lIJeII & George .•..•. 
CA Santa Clara, Cypress EIcIms. ......•.. 
CA Van Nuys, F~ Unlld. ............ .. 
CO Aurora, Jet EIcIma .................. . 
CO Denver, CSID Inc. .................... . 
CO Denver, Newark EIctrns. ............ .. 
CT Hartford, L E. Whelan Co. ............ . 
CT Wallnglord, Green Shaw Co. ..•....•. 
FL OVIedo, DixIe Sis. .................... . 
GA AIIanta, Georgia Control Can. ........ . 
IL Chicago, Newark EIcIms. ............ . 
IL Morton Grove, NecJco EIcIms. ........ . 
IL Northbrook, Classic Campa Supp. ... . 
IN indianapolis, Bellinds. .............. .. 
KS EdwardvIIIe, C. Tennan1 & Sons ...... . 
MO CoIurilie, OK EIcIme., Inc. .......... ,. 
MD Crofton, Custom Marine Svcs. ....... . 
MA Needham, Power Etectro Supp. ..••••• 
MA Newton, Graen Shaw Co. ............ . 
MA WobI.m, Apparatus Sve. ............ .. 
MI oak PIt, Newark EIctrns. ............. . 
MI SouthIIeId, Michigan LacIroIs Corp. .. . 
MN Minneapolis, Newark EIctrns. ..•.•.... 
MO Maryland Heights, L.comp, Inc. ........ 

602-944-9542 
619-576-1645 
406-456-2950 
213-539-9664 
303-773-3981 
407-385-3293 
407-790-3926 
404-381-5592 
706-496-6770 
219-456-6010 
319-393-8392 
606-635-3063 
502-456-1498 
301-374-5600 
617-485-2215 
313-353-8210 
612-981-3820 
816-361-1669 
314-432-1138 
201-444-8990 
505-889-4522 

716-924-7450 

315-463-7682 
704-377-6901 
216-331-2072 
513-890-2150 
513-434-8788 
305-790-3926 
609-896-1112 
412-386-9396 
214-34Hl610 
713-881-1415 
414-762-2323 

205-277-5030 
816-7OCHI727 
213-671-7088 
213-452-1229 
415-834-5888 
415-594-1994 
~ 
816-786-8111 
303-384-1000 
303-292-9594 
303-757-3351 
203-296-5000 
203-285-3333 
407-385-5211 
404-876-8833 
312-784-5100 
312-987-0500 
312-272-9650 
317-875-8200 
913-441-1601 
301-995-1950 
301-793-3955 
817-444-8888 
617-869-8900 
617-933-5999 
313-987-1570 
313-353-1350 
612-331-8350 
314-291-8200 

VA Charlol1esville, Va EIcIm. Comps. ..... 804-296-4184 
WA Seeltle, H. C. C8mpbe1l Co. ........... 2<lIr433-1900 
WI Milwaukee, Hunt Co. .. .. . .. .. .... . .... 414-383-1781 

HEITZ, KARl, INc.. P.Q Box 427, WoodsJde, NY 11377, 
Tel: 716-565-0004, FAX: 716-565-2582; EmpL: 15 

HELICAL PRODS. CO., INC., Box 1069, Santa Maria, CA 
93456-1069, Tel: 605-926-3851, FAX: 805-926-2369; FSC 
No.: 13201; Empl.: 85; 518. Mgr ~ John Ricker 

WMn you, ,.."utaHon'. on ",. II,.. 

HEDIEMANN'&ifll~~$~ 

Over 
100.000 
Circuit 

Breakers 
in Stock. • 

Over 
8.000,000 
Relays & 
Switches 
in Stock. 

HELM INSTRUMENT CO. INC, 1387 DusseI Drive, Orders Placed by 3:00 p.m. are 
Maumee, OH 43537, Tel: 419-893-4356, FAX: 419-693- Shipped the Same Day 
1371; EmpL: 55; 518. Mgr~ M. Wilhelm; DIst. Mgr~ N. I~ ... ~.,. .... ~.,.~"", .. ., ..... 
Philips 

HELWIG CARBON PRODUCTS, INC., 6900 w. ToWer 1 ...... I6IIIiA ...................... ~ ... iIIIIIIII 
Ave., Milwaukee, WI 53224, Tel: 414-354-2411, FAX: 414-
354-2421; FSC No.: SIC 3624; Ernpl.: 260; SIs. Mgr ~ John 
E. Koenitzer 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

HERBERT PRODS. INC. 180 Unden Ave., Westbury, NY 1 ... ---------------.. 

11590-0384. Tel: 516-334-6500, TWX: 51(>,222-5963, 
FAX: 516-334-8538; EmpI.: 94; 518. Mgr~ a J. Simmons 

HERGA INC. HERGA ELECTRIC LIMITED, 602 
BrandywIne Parkway, Wee! Ch_, PA 19380, 1;el: 215-
430-1970, FAX: 215-430-7785; E~L: 5 

HERITAGE METAL FINISHING INC., 800 S. Markel St 
P.O Box 446, Efizabethtown, PA 17022, Tel: 717-387-
1561, FAX: 717-387-2474; EmpI.: 43; 518. Mgr~ Teny L 
Rinesmith ...................................... 002235 

Local Sales Offices & Reps 
PA Elizabethtown, Heritage Metal Finishing Inc. 

....................................... 717-367-1561 

HERMETIC SEAL CORP. 4232 Temple CIty Blvd., 
Rosemead, CA 91770, Tel: 213-283-0411, TWX: 91<>-567-
3352, FAX: 816-443-6810; FSC No.: 04620; EmpI.: 200 

HERMETlC SWITCH, Box 1325, Hwy.92, Chickasha, OK 
73018, Tel: 405-224-4046, TELEX: 798125 Hermetic 
CKSA, FAX: 405-224-9423; FSC No.: 85623;~: 150; 
518. Mgr~ R. Helma, Kim Baker .•.• 801706,1904-1905 

Loce/ Sales Offices & Reps 
CA Arcadie, V. Go1I & Aasocs. .......... .. 
CA SIWl Diego. V. Go1I & Aasocs. ....... .. 
GA Atlanta, Electro Technlg. Prods. ...... . 
L Lemont, TrencHronlcs, Inc. ......... .. 
KS Lenexa, Midtec Assocs. .............. . 
MA canton, New England EIcIm. Sts. .... . 
MN MInneapolis, Peterson Sis. & Aasocs. 

MO St Louia, Mldlec Aasocs. ............ . 
NY Oceanside, Current Inds. ............ .. 
OR Beaverton, LD EIcIms. ............... . 
PA Furlong, Avenlr ...................... . 
TX Austin, R. F. Kimball Co. ............ .. 
TX Houston, R. F. Kimball Co. ........... . 
TX Rlcherdeon, R. F. Kimball Co. ........ . 
WA Snohonish, LD EIcIms. .............. . 
WA Spokane, LD EIcIms. ................ .. 

LoceJ DisI1ibutors 

816-445-9729 
619-499-0893 
404-262-1522 
706-972-1188 
913-541-0505 
617-826-4835 

612-835-5281 
314-275-8868 
516-676-3895 
503-684-8221 
215-346-8290 
512-443-5284 
713-890-8810 
214-231-3447 
206-586-0511 
509-922-4883 

TX FtWorth, Allied Elclms.lnc. ........... 817-595-3500 

HERSEY MEASUREMENT CO. A Miller Industries 
Co. p.o. Box 4585, Spartanburg, SC29305, Tel: 603-574-
6960,1-800-845-2102, FAX: 603-576-7308;~: 80; 518. 
Mgt ~ Don McLellan 

BRILL 
ELEC I RONIOS 
(415) 834-5888 
610 E. 10th SI.. oakland. CA 94606 

(213) 452-8002 

HECON 
Over 

100.000 
Counters 
In Stock • 

Over 
8.000.000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

santa Monica, CA 90404· Oakland, CA 94606 

EEM 1991 North American offices only. For worldwide reps & distributors, see VoL W_ 695 



HEWLET Manufacturers and Sales Offices Directory 

800-452-4844 (x2130) 
HEWLETT-PACKARD ·CO., 19310 ~ Ave. 

CuaIomer Information Ctr. Cupertino, CA ~14, iel: 800-
752-0900; E~L: 91,000 ................•. 001788-1787 

Loc/Il SaIe8 0ff/ce8 & Reps , 

~ :mnt3~.:::::::::::::::::::::::::: 
~~~.::::::::::::::::::::::::::: 
/liZ. Tucson .............................. . 
AA Lillie Rock, Hewlett-Packard Co. •••••• 
CA calabasas ........................... . 
CA Carson ............................... . 

~=~.::::::::::::::::::::::::::: 
CA Fullerton ............................ . 
CA Goleta ............................... . 
CA Irvine ............................ .' ...• 

~ k:.=~.::::::::::::::::::::::: 
~~.::::::::::::::::::::::::: 
CA Sacramen1o ......................... . 

~ =~r~SC;):::::::::~:::::::::::::: 
CA SahIa Clara •........••.•............. 
CA Santa Rosa .•.. '.' .•.........•..•.....• 
CA Ventura ............................. . 
CO Boulder •••••.......•..•..•..•..•..• , .• 
CO Englewood .......................... . 
CT Darien ...................... ; ........ . 

W~~~·::::::::::::::::.:::::::: 
FL Jacksonville ......................... . 

. FL Melbourne .................... : ...... . 
FL Orlando ............................. . 
FL Pensacola ........................... . 
FL Tampa .............................. . 
GA Atlanta .............................. ; 
GA Norcross ..........•...•.•.•..•...•... 
HI Honolulu ............................ . 
ID 90Ise ................................ . 
IL BloomIngton ......................... . 
IL Chicago .............•...••........... 

~ =:e8dOWS'::::::::::::::::::::: 
IN C8rmeI .•....•.....•..•.•............• 

~ ~aweapidii::::::::::::::::::::::::: 

205-98IHl547 
~2000 
907-563-8855 
602-~ 
602-573-7400 
501-225-7178 
818-880-3400 
213-83+6312 
415-378-8400 
209-252-9852 
714-999-6700 
805-685-6100 
714-472-3000 
213-337-8000 
41~2ooo 
818:-.509-2300 
415-460-0282 
916-9290-7222 
61 ~279-32OO 
415-882-6800 
408-988-7000 
707-5711-8888 
805-658-6896 
303-938-3Q65 
303-649-5000 
203-656-0040 
203-633-8100 
305-93&-9800 
904-296-0252 
407-729-0704 
407-65~2900 
904-476-8422 
813-884-3282 
404-95&1500 
404-448-1894 
808-52a.:1555 
209-323--2700 
30!Hl62-9411 
312-930-0010 
708-505-6800 
708-255-9800 
317-844-4100 
219-482-4283 
319-393-06()jl 

IA West Des MoInaa ••...•......•..•...• 515-224-1435 
KS WIChita. . . . . . . . . . .. . . . . . . . . .. . . . . . . . ... 31 H36-404O 
KV LouIsviHe: ... <......................... 502-426-0100 
LA SI. Rose .............................. 504-487-4100 
MD Baltimore............................. 301-644-saoo 
MD Rockville............................. 301-948-6370 
MA Art:Jiover ••••..•.....•.• ; •.••...•.•..•. 508-682-1500 
MA BurHngton .• -.••••.•..•.•.•.•..•..•.••• 617-270-.7000 
MI FUnt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . 313-73:H1556 
MI Grand Rapids ........................ 616-957-1970 
MI Novi. . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .. 313-349-9200 
MI Troy ••.........•..... , ................ 313-382-5180 
MN SI. PauL.............................. 612-644-1100 
Me Kansas City ......••....•.....•..•.... 811H37-OO71 
Me SI. Louis. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 314-542~15OO 
MT Billings... . . . . . . . . . . . . . . . . . . . . . . . . . . .. 40&-259-5615 
NE Omaha. . . . . . . . . . .• . • . . . . . . . . . . . . .. . .. 402-493-0300 
NV Las Vegas .. : .... : .... :............... 702-792-3900 
NJ Paramus. .... . ....... . ... .. ........ .. 201-599-5000 
NJ Piscataway........................... 201-562-6100 
NM Albuquerque ........... :............. 505-823-6100 
NM Los Alamos .......................... 505-662-6700 
NY Albany ............................... 518-45&-1550 
NY Amherst. . . . . . . . . .. . . . . . . . . . . . . . . . . . .. 716-889-3003 
NY Fairport. . . . . . . . • . .. . . . . . . . . . . . . . . . . . .. 71 &-223-9950 
NY. Uverpool ............................. 315-451-1820 

.NY Manhattan .••... '" •••................ 212-971-G800 
NY Melville............................... 516-753-0555 
NY Purchase. . . . . . . . . . . . . . . . . . . .. . . . . . . .. 914-935-6300 
NY Wappinger Falls...................... 914-296-9125 
NO cary .................................. 919-467-6600 
NO Charlotte............................. 704-527-6780 
NO Greensboro.......................... 919-665-1800' 
OH Akron ................................ 218-686-7771 
OH Cincinnati ............................ 513-691-9870 
OH Dayton .............................. , 513-433-2223 
OH Strongsville........................... 216-243-7300 
OH Toledo ............................... 419-242-2200 
OH WesterviHe........................... 614-691-3344 
OK Oklahoma City ...............•....... 405-946-9499 
OK Tulsa. . . .. . . . . . . . . . . . . . . . . . . . . . . . . ... . . 918-481-6700 
OR Wilsonville.. . . . . . . . . . . . . . . . . . . . . . . . . .. 503-682-8000 
PA HarrIsburg............................ 717-657-5900 
PA PIttsburgh............................ 412-782-0400 
PA Valley Forge ....................... :.. 215-666-8000 
SC Columbia. . . . . . . . . . . . . .. . • . . . . . . . . . . . . 803-732-0400 
SO Greenville. . . . . . . .. . . . . . . . . . . . . . . . . . . . 803-232-6002 
TN Knoxville............................. 615-966-4747 
TN ~phis...... ........................ 901-763-4747 

Hewlett-Packard 

Big Savings with 
Used Test Equipment' 

• Quality Reconditioned Instrumentation. 
• Guaranteed to meet the original specifications. ' 
• NIST trGceablecalibration to MIL-STD-45662A. 
• Complete with all accessories & manuals for the 

confidence of like-new performance. 

Spectrum Analyze~s, Signal Sources, Power Supplies, 
Oscilloscopes, Counlers, Microwave Hardware, and more~ 

For Product Information & Ordering, 
Call RAG Electronics ... 

800 .. 732-3457 
818-998-6500 

RAG Electronii:s, Inc •• 21418 Parthenia St. • Canoga Park, CA 91304·1597 • FAX 818-407-5559 

Electronic Test Equipment • New" Reconditioned. Sales .•. Rentals. Acquisitions. Since 1971 

TN Nashvilla ............................. 615-255-1271 
TX Austin. • . . . . . . . . .. . . . . .. . . . . . . . . . . . . • . 512-346-3855 
TX Corpus Christi ........................ 512-289-8271 
TX EI Paso . . . . . . . . . •. . . . . .• . .. • . . . . . . • . . . 915-833-4400 
TX Houston. . . . . . . . .. . . . . .. . .. . . . . . ... . . . . 713-776-8400 
TX Irvine: .............. ,. . . . . . . . . . . . . . . .. 214-669-3377 
TX McAllen.............................. 512-630-3030 
TX Richardson ..••..•.•.....••.•.•....•.. 214-231-6101 
TX San Antonio' .•...•.••.....•.•...• :. •... 512-494-9336 
lIT SaIl Lake CIty ..•..•••••..•..•...••••. 801-974-1700 
VA Chesapeake.......................... 804-424-7105 
VA Falls Church ........................ ; 7os:.204-21oo 
VA Glen ARen ......•...•..•.•...•..•..... 804-747-7750 
VA Roanoke. .. .. ..... .•...... .....•.. ... 703-774-3444 
WA Bellevue. . . . . • . . . . . . . . .• . . . • . . . . . •. . . . 206-643-4000 
WA Spokane.............................. 509-922-7000 
WV Charleston ........•................•. 304-925-0492 
WI . Brookfield ............................ 414-792-6800 
Can Burtmgton. On!. ....................... 416-335-8644 
Can Calgary, Alberta .•..•.....•..•.. ,..... 403-235-3100 
Can Dartmou1h, Nova Scotia .............. 902-468-4725 
Can Edmonton. Alberta .. . . . . . . . . . • . . . . . . • . 403-486-6686 
Can Kirkland, Que. ...•...•.......... :..... 514-697-4232 
Can London, On!........................... 519-686-9181 
Can Markham ...••••••.••.•••.••....•••••• 410-479-1770 
Can Mississauga, On!. .. . . . . . . . . . . . . . . . . . . . 416-676-9430 
Can Ottawa, On!. ..•..•.....•.........•.... 613-820-8483 
Can Quebec City, Que. .....•..•••.•.••.••• 41 &-64&-0726 
Can Richmond, ac. ....................... 604-270-2277 
Can Saskatoon, Saskatche ................ 306-242-3702 
Can . SI. John's ...........•............ , .... 709-754-0763 
Can Winnipeg, Manitoba. . . . . . . . . . • . . . . . . • . 204-694-2777 

HEXACON ELECTRIC CO. 161 W. Clay Ave., Roselle 
Park, NJ 07204, Tel: 90&-245-8200, TELEX: 13-8812, FAX: 
90&-245-6176; EmpI.: 150; SIs. Mgt: Robert L Miller 

FAX: 908-245-3238 
HEYCO MOLDED PRODUCTS, INC., Box 180, 

Kenilworth, NJ 07033, Tel: 90&-245-0033, 800-528-4182; 
FSC No.: 26520; EmpI.: 135 .................... C·1758 

Local Di8tributots 
CA Garden Grove, HW Eckhardt ... .. ... .. 800-221-8761 
CA Hayward, Arow Fasteners ....•. ,. ~ . .. 800-227-2901 
CA Riverside, EIctms. Supp. .............. 714-787-9220 
CA San Jose, Pro Fasteners ......... ~ . . . . 406-943-9177 
H. Shaumberg, Engrd. Fasteners ........ 312-980-4082 
IN Elkhart, La Vanlure Prods. Co. •.•...•. 219-264-0658 
MD Bellimore. Jandorf Elec. & MIg. . , . • . . • . 301-35&-5550 
MA Newton, I ... Stock Prods. .............. 617-964-6200 
MN SI. Pau~ Arden Fasteners ............. 612-483-6881 
MO SI. Louis, Engrd. Fastener Co. •.. ..•... 314-434-2888 
NY Amityville, Yorkville Inds.lnc........... 51&-225-2100 
OK Oklahoma City, Wew:;o •• "............ 405-232-5521 
TN Nashville, Arden Fasteners ........... 615-889-7043 
TX Houston, Rainbow ......•.•.........•. 713-957-0500 
WI Waukesha, Cable Comps. ............ 800-558-4388 

HEYCO STAMPED PRODUCTS, See Cabletest 
International 

HH CONTROLS CO. INC. 16 Frost SL, Arlington, MA 
02174, Tel: 617-646-2826; E"1lL: 13 

HIBBING ELECTRONICS CORP. 3125 E 14th SL, 
Hibbing. MN 55746, Tel: 21&-263-6971, FAX: 21&-263-
8970; E"1lL: 440; SIs. Mgt: Michael Walsh 

HICKOK ELECTRICAL INSTRUMENT COMPANY, 
10514 Dupont Ave., Cleveland, OH 44108, Tel: 21&-54.1-
8060, FAX: 21&-761-9879; FSC No.: 26569; EmpL: 230; 
SIs. Mgr: Bob FIOriIIe . 

HICO HORIZONS INTL CO. See Maxon Precision 
Motors 

HI-G COMPANY sua OF NYTRONIcs, See 
Stuthers-Dunn, Inc. and Hi-G Co., Inc., Sub. of 
Nytronics. 

HIGH ENERGY, Inductotherm Industries, Lower ValteY 
Rd., Parkesburg, PA 19365, Tel: 215-593-2800, TELEX: 
759888, FAX: 215-593-2985; FSC No.: 21052; EmpI.: 50; 
SIs. Mgr: Joseph F. Quinn 

HIGHLAND TECHNOLOGY, INC. 320 Judah S1reet, San 
Francisco, CA 94122, Tel: 415-.753-5814, FAX: 415-753-

. 3301; E"1lL: 8; SIs. Mgt: Hugh Callahan 
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HEWLET Manufacturers and Sales Offices Directory 

800-452-4844 (x2130) 
HEWLETT-PACKARD ·CO., 19310 ~ Ave. 

CuaIomer Information Ctr. Cupertino, CA ~14, iel: 800-
752-0900; E~L: 91,000 ................•. 001788-1787 

Loc/Il SaIe8 0ff/ce8 & Reps , 

~ :mnt3~.:::::::::::::::::::::::::: 
~~~.::::::::::::::::::::::::::: 
/liZ. Tucson .............................. . 
AA Lillie Rock, Hewlett-Packard Co. •••••• 
CA calabasas ........................... . 
CA Carson ............................... . 

~=~.::::::::::::::::::::::::::: 
CA Fullerton ............................ . 
CA Goleta ............................... . 
CA Irvine ............................ .' ...• 

~ k:.=~.::::::::::::::::::::::: 
~~.::::::::::::::::::::::::: 
CA Sacramen1o ......................... . 

~ =~r~SC;):::::::::~:::::::::::::: 
CA SahIa Clara •........••.•............. 
CA Santa Rosa .•.. '.' .•.........•..•.....• 
CA Ventura ............................. . 
CO Boulder •••••.......•..•..•..•..•..• , .• 
CO Englewood .......................... . 
CT Darien ...................... ; ........ . 

W~~~·::::::::::::::::.:::::::: 
FL Jacksonville ......................... . 

. FL Melbourne .................... : ...... . 
FL Orlando ............................. . 
FL Pensacola ........................... . 
FL Tampa .............................. . 
GA Atlanta .............................. ; 
GA Norcross ..........•...•.•.•..•...•... 
HI Honolulu ............................ . 
ID 90Ise ................................ . 
IL BloomIngton ......................... . 
IL Chicago .............•...••........... 

~ =:e8dOWS'::::::::::::::::::::: 
IN C8rmeI .•....•.....•..•.•............• 

~ ~aweapidii::::::::::::::::::::::::: 

205-98IHl547 
~2000 
907-563-8855 
602-~ 
602-573-7400 
501-225-7178 
818-880-3400 
213-83+6312 
415-378-8400 
209-252-9852 
714-999-6700 
805-685-6100 
714-472-3000 
213-337-8000 
41~2ooo 
818:-.509-2300 
415-460-0282 
916-9290-7222 
61 ~279-32OO 
415-882-6800 
408-988-7000 
707-5711-8888 
805-658-6896 
303-938-3Q65 
303-649-5000 
203-656-0040 
203-633-8100 
305-93&-9800 
904-296-0252 
407-729-0704 
407-65~2900 
904-476-8422 
813-884-3282 
404-95&1500 
404-448-1894 
808-52a.:1555 
209-323--2700 
30!Hl62-9411 
312-930-0010 
708-505-6800 
708-255-9800 
317-844-4100 
219-482-4283 
319-393-06()jl 

IA West Des MoInaa ••...•......•..•...• 515-224-1435 
KS WIChita. . . . . . . . . . .. . . . . . . . . .. . . . . . . . ... 31 H36-404O 
KV LouIsviHe: ... <......................... 502-426-0100 
LA SI. Rose .............................. 504-487-4100 
MD Baltimore............................. 301-644-saoo 
MD Rockville............................. 301-948-6370 
MA Art:Jiover ••••..•.....•.• ; •.••...•.•..•. 508-682-1500 
MA BurHngton .• -.••••.•..•.•.•.•..•..•.••• 617-270-.7000 
MI FUnt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . 313-73:H1556 
MI Grand Rapids ........................ 616-957-1970 
MI Novi. . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .. 313-349-9200 
MI Troy ••.........•..... , ................ 313-382-5180 
MN SI. PauL.............................. 612-644-1100 
Me Kansas City ......••....•.....•..•.... 811H37-OO71 
Me SI. Louis. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 314-542~15OO 
MT Billings... . . . . . . . . . . . . . . . . . . . . . . . . . . .. 40&-259-5615 
NE Omaha. . . . . . . . . . .• . • . . . . . . . . . . . . .. . .. 402-493-0300 
NV Las Vegas .. : .... : .... :............... 702-792-3900 
NJ Paramus. .... . ....... . ... .. ........ .. 201-599-5000 
NJ Piscataway........................... 201-562-6100 
NM Albuquerque ........... :............. 505-823-6100 
NM Los Alamos .......................... 505-662-6700 
NY Albany ............................... 518-45&-1550 
NY Amherst. . . . . . . . . .. . . . . . . . . . . . . . . . . . .. 716-889-3003 
NY Fairport. . . . . . . . • . .. . . . . . . . . . . . . . . . . . .. 71 &-223-9950 
NY. Uverpool ............................. 315-451-1820 

.NY Manhattan .••... '" •••................ 212-971-G800 
NY Melville............................... 516-753-0555 
NY Purchase. . . . . . . . . . . . . . . . . . . .. . . . . . . .. 914-935-6300 
NY Wappinger Falls...................... 914-296-9125 
NO cary .................................. 919-467-6600 
NO Charlotte............................. 704-527-6780 
NO Greensboro.......................... 919-665-1800' 
OH Akron ................................ 218-686-7771 
OH Cincinnati ............................ 513-691-9870 
OH Dayton .............................. , 513-433-2223 
OH Strongsville........................... 216-243-7300 
OH Toledo ............................... 419-242-2200 
OH WesterviHe........................... 614-691-3344 
OK Oklahoma City ...............•....... 405-946-9499 
OK Tulsa. . . .. . . . . . . . . . . . . . . . . . . . . . . . . ... . . 918-481-6700 
OR Wilsonville.. . . . . . . . . . . . . . . . . . . . . . . . . .. 503-682-8000 
PA HarrIsburg............................ 717-657-5900 
PA PIttsburgh............................ 412-782-0400 
PA Valley Forge ....................... :.. 215-666-8000 
SC Columbia. . . . . . . . . . . . . .. . • . . . . . . . . . . . . 803-732-0400 
SO Greenville. . . . . . . .. . . . . . . . . . . . . . . . . . . . 803-232-6002 
TN Knoxville............................. 615-966-4747 
TN ~phis...... ........................ 901-763-4747 

Hewlett-Packard 

Big Savings with 
Used Test Equipment' 

• Quality Reconditioned Instrumentation. 
• Guaranteed to meet the original specifications. ' 
• NIST trGceablecalibration to MIL-STD-45662A. 
• Complete with all accessories & manuals for the 

confidence of like-new performance. 

Spectrum Analyze~s, Signal Sources, Power Supplies, 
Oscilloscopes, Counlers, Microwave Hardware, and more~ 

For Product Information & Ordering, 
Call RAG Electronics ... 

800 .. 732-3457 
818-998-6500 

RAG Electronii:s, Inc •• 21418 Parthenia St. • Canoga Park, CA 91304·1597 • FAX 818-407-5559 

Electronic Test Equipment • New" Reconditioned. Sales .•. Rentals. Acquisitions. Since 1971 

TN Nashvilla ............................. 615-255-1271 
TX Austin. • . . . . . . . . .. . . . . .. . . . . . . . . . . . . • . 512-346-3855 
TX Corpus Christi ........................ 512-289-8271 
TX EI Paso . . . . . . . . . •. . . . . .• . .. • . . . . . . • . . . 915-833-4400 
TX Houston. . . . . . . . .. . . . . .. . .. . . . . . ... . . . . 713-776-8400 
TX Irvine: .............. ,. . . . . . . . . . . . . . . .. 214-669-3377 
TX McAllen.............................. 512-630-3030 
TX Richardson ..••..•.•.....••.•.•....•.. 214-231-6101 
TX San Antonio' .•...•.••.....•.•...• :. •... 512-494-9336 
lIT SaIl Lake CIty ..•..•••••..•..•...••••. 801-974-1700 
VA Chesapeake.......................... 804-424-7105 
VA Falls Church ........................ ; 7os:.204-21oo 
VA Glen ARen ......•...•..•.•...•..•..... 804-747-7750 
VA Roanoke. .. .. ..... .•...... .....•.. ... 703-774-3444 
WA Bellevue. . . . . • . . . . . . . . .• . . . • . . . . . •. . . . 206-643-4000 
WA Spokane.............................. 509-922-7000 
WV Charleston ........•................•. 304-925-0492 
WI . Brookfield ............................ 414-792-6800 
Can Burtmgton. On!. ....................... 416-335-8644 
Can Calgary, Alberta .•..•.....•..•.. ,..... 403-235-3100 
Can Dartmou1h, Nova Scotia .............. 902-468-4725 
Can Edmonton. Alberta .. . . . . . . . . . • . . . . . . • . 403-486-6686 
Can Kirkland, Que. ...•...•.......... :..... 514-697-4232 
Can London, On!........................... 519-686-9181 
Can Markham ...••••••.••.•••.••....•••••• 410-479-1770 
Can Mississauga, On!. .. . . . . . . . . . . . . . . . . . . . 416-676-9430 
Can Ottawa, On!. ..•..•.....•.........•.... 613-820-8483 
Can Quebec City, Que. .....•..•••.•.••.••• 41 &-64&-0726 
Can Richmond, ac. ....................... 604-270-2277 
Can Saskatoon, Saskatche ................ 306-242-3702 
Can . SI. John's ...........•............ , .... 709-754-0763 
Can Winnipeg, Manitoba. . . . . . . . . . • . . . . . . • . 204-694-2777 

HEXACON ELECTRIC CO. 161 W. Clay Ave., Roselle 
Park, NJ 07204, Tel: 90&-245-8200, TELEX: 13-8812, FAX: 
90&-245-6176; EmpI.: 150; SIs. Mgt: Robert L Miller 

FAX: 908-245-3238 
HEYCO MOLDED PRODUCTS, INC., Box 180, 

Kenilworth, NJ 07033, Tel: 90&-245-0033, 800-528-4182; 
FSC No.: 26520; EmpI.: 135 .................... C·1758 

Local Di8tributots 
CA Garden Grove, HW Eckhardt ... .. ... .. 800-221-8761 
CA Hayward, Arow Fasteners ....•. ,. ~ . .. 800-227-2901 
CA Riverside, EIctms. Supp. .............. 714-787-9220 
CA San Jose, Pro Fasteners ......... ~ . . . . 406-943-9177 
H. Shaumberg, Engrd. Fasteners ........ 312-980-4082 
IN Elkhart, La Vanlure Prods. Co. •.•...•. 219-264-0658 
MD Bellimore. Jandorf Elec. & MIg. . , . • . . • . 301-35&-5550 
MA Newton, I ... Stock Prods. .............. 617-964-6200 
MN SI. Pau~ Arden Fasteners ............. 612-483-6881 
MO SI. Louis, Engrd. Fastener Co. •.. ..•... 314-434-2888 
NY Amityville, Yorkville Inds.lnc........... 51&-225-2100 
OK Oklahoma City, Wew:;o •• "............ 405-232-5521 
TN Nashville, Arden Fasteners ........... 615-889-7043 
TX Houston, Rainbow ......•.•.........•. 713-957-0500 
WI Waukesha, Cable Comps. ............ 800-558-4388 

HEYCO STAMPED PRODUCTS, See Cabletest 
International 

HH CONTROLS CO. INC. 16 Frost SL, Arlington, MA 
02174, Tel: 617-646-2826; E"1lL: 13 

HIBBING ELECTRONICS CORP. 3125 E 14th SL, 
Hibbing. MN 55746, Tel: 21&-263-6971, FAX: 21&-263-
8970; E"1lL: 440; SIs. Mgt: Michael Walsh 

HICKOK ELECTRICAL INSTRUMENT COMPANY, 
10514 Dupont Ave., Cleveland, OH 44108, Tel: 21&-54.1-
8060, FAX: 21&-761-9879; FSC No.: 26569; EmpL: 230; 
SIs. Mgr: Bob FIOriIIe . 

HICO HORIZONS INTL CO. See Maxon Precision 
Motors 

HI-G COMPANY sua OF NYTRONIcs, See 
Stuthers-Dunn, Inc. and Hi-G Co., Inc., Sub. of 
Nytronics. 

HIGH ENERGY, Inductotherm Industries, Lower ValteY 
Rd., Parkesburg, PA 19365, Tel: 215-593-2800, TELEX: 
759888, FAX: 215-593-2985; FSC No.: 21052; EmpI.: 50; 
SIs. Mgr: Joseph F. Quinn 

HIGHLAND TECHNOLOGY, INC. 320 Judah S1reet, San 
Francisco, CA 94122, Tel: 415-.753-5814, FAX: 415-753-

. 3301; E"1lL: 8; SIs. Mgt: Hugh Callahan 
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Manufacturers and Sales Offices Directory HrrACH 
HIGH REL BURN-IN, Riverside Assoc. Inc., 1710 

Ringwood Ave., San Jose, CA 95131, Tel: 408-437-5900, 
FAX: 408-437-1418; FSC No.: 4Y548; EmpL: 30; $Ia. Mgr: 
Judy King 

HIGH TECHNOLOGY SENSORS, INC. 262 E 
Hornbeam Dr. Longwood, FL 32779, Tel: 407-884-7722; 
Empl.: 7; Sis. Mg': R. M Mindock 

HIGH VOLTAGE SYSTEMS, INC. P.O. Box 649, 
Chappaqua, NY 10514, Tel: 914-23&-9057, FAX: 914-238-
9057; EmpL: 15; Sis. Mgt: Vincent A Gianguzzi 

FAX: 914-968-0347 
HIGH VOLTAGE TECHNOLOGY INC, 71 Alexander 

St, Yonkers, NY 10701, Tel: 914-423-6636; EmpL: 12; $Ia. 
Mgr: Edfth Schmelzer .•..•••.......•...•• 001788-1791 

Local Sales Offices & Reps 
CA EI Cejon, Atronix Technlg.lnc. ........ 619-444-1501 
CA Solvang, Atronix Technig. Inc. .. . .•...• 805-686-4366 
NJ Hill$ide. Irwin Brill •... , •.•. .. . .. . ... ..• 201-677-D653 
NM Albuquerque, IMEC ................... 505-863-9010 

Local DlstribulOts 
inti Yokohama, Japan, Hivic Inc. ............ 044-64-3294 
Can Ontario, QPL Elctms. ................. 418-674-8858 

HILEVEL TECHNOLOGY, 31 Technology Drive, Irvine, 
CA 92718, Tel: 714-727-2100, TELEX: 655316, FAX: 714-
727-2101; EmpL: 82; SIs. Mgt: Dan Riordan 

HILTON INDUSTRIES, INC. Subsidiary of Core 
Industries, 1177 Cettlemen Road, Sarasota, FL 34232, 
Tel: 813-371-2600, FAX: 813-371-7750; Empl.: 137; SIs. 
Mgr: Larry Copenhaver; Dist. Mg': Larry Copenhaver 

FAX: 914-279-2467 
HIPOTRONICS INC, Rle. 22, P.O. Drawer A, Brewster, NY 

10509, Tel: 914-279-8091, TELEX: 425476, 1WX: 71Q. 
574-2420; FSC No.: 25284; Empl.: 245; SIs. Mgr: Robert 
Schlesinger .............. A·2230-2233; 001254-1257, 

1792-1793, 2200-2201 

Local Sales Offices & Reps 
AL Birmingham, Spader & Assocs. ...... . 
AZ. Lftchlield PI<., S.w. ElctrL SIs. ......•... 
CA San Diego, RDX Corp. ............... . 
CA San Dimas, RDX Corp. .••...........• 
CA Sunnyvale, RDX Corp. ............... . 
CO Parker, Equal Elec. Inc. .............. . 
CT Branford, Abbott Allison Co. .......... . 
FL Daytona Bch. Shores, W. Rlhm Assocs. 

GA Atlanta, Productive Technlg. ......•..• 
HI Honolulu, a F. Wittenberg .•.••..••••. 
IL Hawthome Woods, Ryan & Assocs. .. . 
Me Sl Louis, Fitzgerald SIs. Co. ......... . 
MN Minnetonka, Lee-Noonan Co. ........ . 
NJ Union, Friedman Assocs., Inc. .......•• 
NM Albuquerque, Brytec Sis. Inc. •......... 
NY Le Roy, Hasgo Power Equip. .•........ 
OH Vermilion, Robert S. Howley ......... . 
PA Downingtown, Kenn Ebert-Hipotronics 

UT Saft Lake City, Riter Engrg. Co. ...... . 
WA Redmond, Gore Elec. Co. ............ . 
PR Santurce, Marlo R. Franceschini Inc. .. 
Can Burnaby, ac. c. D. Nova .••.......... 
Can Halifax, I'tS., D. C. Keddy Ltd. •....••• : 
Can Quebec, J46 1 L9, Tremcour EIctm.,Inc. 

205-979-5500 
602-935-7292 
619-581-0077 
714-599-0985 
408-734-4500 
303-641-6982 
203-481-()405 

904-761-7130 
404-93&-7027 
808-696-5538 
708-438-2905 
314-862-1660 
612-938-1112 
201-964-6200 
505-884-1123 
716-768-8500 
218-967-8787 

215-269-5898 
801-973-9063 
206-683-4505 
809-725-7080 
604-430-5612 
902-453-1711 

•••.....••••..•.....•..•...•....•...... 514-522-7757 
Can Weston, On!., U-Tek Svcs. & Supp. .... 418-747-1879 

HI-Q CRYSTALS, Hybrids International Ltd., 311 N. 
Undenwood Dr. Olathe, KS 66062, Tel: 913-764-4544, 
TWX: 91Q.743-0029, FAX: 913-784-6400; Empl.: 20; Sis. 
Mgt: Abdul GhaIoor .....•.....................• A.1372 

I L • A 
t-t1~AI'V1 .JONES 

HIRAM JONES ELECTRONICS, 11607 Vanowen St., 
No. Hollywood, CA 91605, Tel: 213-875-0213; FSC No.: 
04987; Empl.: 8 .....•..........•.•..•.... C·1388-1382 

Local Distributors 
TX Houston, Lenart Co. .................. 713-225-1465 

FAX: 805-522-3217 
HIROSE ELECTRIC U.S.A., INC. (HRS). Dlv. of 

Hirose Electric Co. Ltd. (Japan~ 2685-C Park 
Center Drive, Simi Valley, CA 93065, Tel: 805-522-7958; 
EmpL: 70 .. •. .. . . . .. . .. ... .. . .. ..•.• .. . . .. C·1384-1387 

HISONIC, INC" 310 North Marion, P.O. Box 1130, Olathe, 
KS 66061, Tel: 913-782-0012, FAX: 913-782-0582; FSC 
No.: 11402; EmpL: 185; $Ia. Mgt: Jeck O. Cooper III 
.............................................. , .. A·2234 

Local Sales Offices & Reps 
AL HuntsVille, MacKay, Smtth & Assocs. . . 205-539-6000 
AZ. Scottsdale, Arcom SIs., Inc. ........... 802-947-5745 
FL Ftl.auderdale, MacKay, Smtth & Assocs. 

. . . . . . . . . . . . . • . . . . . . . . • . . . • . . . . • . . . . . . • 305-467-3888 
FL Orlando, MacKay, Smtth & Assocs. ... 407-277-1513 
FL St Petersburg. MacKay, SmRh & Assocs. 

................•...................... 813-530-1873 
GA Atlanta, MacKay, Smtth & Assocs. . . . . . 404-496-9913 
KS Shawnee Mission, Florence & Meyer 

MO St Louis, Florence & Meyer .......... . 
NC Charlotte, MacKay, Snith & Assocs. .. 
NC Raleigh, MacKay, Smtth & Assocs. ... . 
TX Austin, Aid Elctms. ................... . 
TX Irving, AID Elctms. ................•... 

913-722-5210 
913-722-5210 
704-372-1188 
919-847-2277 
512-63&-8724 
214-259-4761 

$HITACHr 

FAX: 708-517-1155 
RICHARD HIRSCHMANN OF AMERICA INC, HITACHI AMERICA, LTD,. Electron Tube 

Industrial Row, P.O. Box 229, Riverdale, NJ 07457, Tel: Division, 300 N. Martindale Ad., $Ie. BOO, Schaumburg.IL 
201-835-5002, FAX: 201-635-8354; $Ia. Mg,: C. Patten 60173, Tel: 708-517-1144; EmpL: 50; $Ia. Mgt: Tim 
..........................•...................... C·1388 Patton; Dist. Mgr: Katherine Behm ....... 8.1080-1083 

Local Distributors 
CA San Diego, Instr. Engrs. ............... 619-268-8344 
CT Bridgeport, Park Distrs. ............... 203-366-7200 
IL Bensenville, Magnuson EIctms. ....... 312-595-7575 
IN Indianapolis, Magnuson Elctms. ....... 317-247-5108 
MA Canton, EPC Elctms., Inc. ........... :. 617-621-2111 
NJ Union, Meridian Supp. Co. ............ 201-687-6220 
NY Bohemia, Key Camps., Inc. .........•.. 518-567-7500 
NY Mamaroneck, Rye Inds., Inc. .•........ 914-698-0080 
OH Highland Hgts., Major Electron;,c, Inc. .. 21B-461-21oo 
SC Spartanburg, Harley's WhlsJe. Elctms. 

. • . . . . . . . . . . . • . . . . . . . . . . . . . . . . • . . . . . . . . 803-585-4860 
TX Richardson, Centurion Mktg. .......... 214-783-6762 

Local Sales Offices & Reps 
AL Huntsville, Technlg. Mktg. Assoc. •.... 205-983-7893 
AZ. Mesa, System Sis. 01 Arizona •........ 602-464-9989 
CA Irvine, Ouadrep ....................... 714-527-4222 
CA San Jose, Quadrep .......•.•.••..•..• 408-432-3300 
CO Parker, Parker Webster ....... ;....... 303-641-4888 
CT Wallingford, Technlg. SIs., Inc. " .• . .. .• 203-268-6853 
FL Orlando, Technlg. Mktg. Assoc. .....•• 407-857-3760 
GA Atlanta, Technlg. Mktg. Aasoc. ........ 404-448-3565 
IL Chicago, Sumer Inc. ••......•........• 312-991-8500 
IN Indianapolis, EIctm. SIs. & Engrg. . • . . • . 317-849-4260 
IA Cedar Rapids, Barnes Was-Tech ..... 319-393-9790 
IA Cedar Rapids, Barnes Westech •.....• 319-393-9790 
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Manufacturers and Sales Offices Directory HrrACH 
HIGH REL BURN-IN, Riverside Assoc. Inc., 1710 

Ringwood Ave., San Jose, CA 95131, Tel: 408-437-5900, 
FAX: 408-437-1418; FSC No.: 4Y548; EmpL: 30; $Ia. Mgr: 
Judy King 

HIGH TECHNOLOGY SENSORS, INC. 262 E 
Hornbeam Dr. Longwood, FL 32779, Tel: 407-884-7722; 
Empl.: 7; Sis. Mg': R. M Mindock 

HIGH VOLTAGE SYSTEMS, INC. P.O. Box 649, 
Chappaqua, NY 10514, Tel: 914-23&-9057, FAX: 914-238-
9057; EmpL: 15; Sis. Mgt: Vincent A Gianguzzi 

FAX: 914-968-0347 
HIGH VOLTAGE TECHNOLOGY INC, 71 Alexander 

St, Yonkers, NY 10701, Tel: 914-423-6636; EmpL: 12; $Ia. 
Mgr: Edfth Schmelzer .•..•••.......•...•• 001788-1791 

Local Sales Offices & Reps 
CA EI Cejon, Atronix Technlg.lnc. ........ 619-444-1501 
CA Solvang, Atronix Technig. Inc. .. . .•...• 805-686-4366 
NJ Hill$ide. Irwin Brill •... , •.•. .. . .. . ... ..• 201-677-D653 
NM Albuquerque, IMEC ................... 505-863-9010 

Local DlstribulOts 
inti Yokohama, Japan, Hivic Inc. ............ 044-64-3294 
Can Ontario, QPL Elctms. ................. 418-674-8858 

HILEVEL TECHNOLOGY, 31 Technology Drive, Irvine, 
CA 92718, Tel: 714-727-2100, TELEX: 655316, FAX: 714-
727-2101; EmpL: 82; SIs. Mgt: Dan Riordan 

HILTON INDUSTRIES, INC. Subsidiary of Core 
Industries, 1177 Cettlemen Road, Sarasota, FL 34232, 
Tel: 813-371-2600, FAX: 813-371-7750; Empl.: 137; SIs. 
Mgr: Larry Copenhaver; Dist. Mg': Larry Copenhaver 

FAX: 914-279-2467 
HIPOTRONICS INC, Rle. 22, P.O. Drawer A, Brewster, NY 

10509, Tel: 914-279-8091, TELEX: 425476, 1WX: 71Q. 
574-2420; FSC No.: 25284; Empl.: 245; SIs. Mgr: Robert 
Schlesinger .............. A·2230-2233; 001254-1257, 

1792-1793, 2200-2201 

Local Sales Offices & Reps 
AL Birmingham, Spader & Assocs. ...... . 
AZ. Lftchlield PI<., S.w. ElctrL SIs. ......•... 
CA San Diego, RDX Corp. ............... . 
CA San Dimas, RDX Corp. .••...........• 
CA Sunnyvale, RDX Corp. ............... . 
CO Parker, Equal Elec. Inc. .............. . 
CT Branford, Abbott Allison Co. .......... . 
FL Daytona Bch. Shores, W. Rlhm Assocs. 

GA Atlanta, Productive Technlg. ......•..• 
HI Honolulu, a F. Wittenberg .•.••..••••. 
IL Hawthome Woods, Ryan & Assocs. .. . 
Me Sl Louis, Fitzgerald SIs. Co. ......... . 
MN Minnetonka, Lee-Noonan Co. ........ . 
NJ Union, Friedman Assocs., Inc. .......•• 
NM Albuquerque, Brytec Sis. Inc. •......... 
NY Le Roy, Hasgo Power Equip. .•........ 
OH Vermilion, Robert S. Howley ......... . 
PA Downingtown, Kenn Ebert-Hipotronics 

UT Saft Lake City, Riter Engrg. Co. ...... . 
WA Redmond, Gore Elec. Co. ............ . 
PR Santurce, Marlo R. Franceschini Inc. .. 
Can Burnaby, ac. c. D. Nova .••.......... 
Can Halifax, I'tS., D. C. Keddy Ltd. •....••• : 
Can Quebec, J46 1 L9, Tremcour EIctm.,Inc. 

205-979-5500 
602-935-7292 
619-581-0077 
714-599-0985 
408-734-4500 
303-641-6982 
203-481-()405 

904-761-7130 
404-93&-7027 
808-696-5538 
708-438-2905 
314-862-1660 
612-938-1112 
201-964-6200 
505-884-1123 
716-768-8500 
218-967-8787 

215-269-5898 
801-973-9063 
206-683-4505 
809-725-7080 
604-430-5612 
902-453-1711 

•••.....••••..•.....•..•...•....•...... 514-522-7757 
Can Weston, On!., U-Tek Svcs. & Supp. .... 418-747-1879 

HI-Q CRYSTALS, Hybrids International Ltd., 311 N. 
Undenwood Dr. Olathe, KS 66062, Tel: 913-764-4544, 
TWX: 91Q.743-0029, FAX: 913-784-6400; Empl.: 20; Sis. 
Mgt: Abdul GhaIoor .....•.....................• A.1372 

I L • A 
t-t1~AI'V1 .JONES 

HIRAM JONES ELECTRONICS, 11607 Vanowen St., 
No. Hollywood, CA 91605, Tel: 213-875-0213; FSC No.: 
04987; Empl.: 8 .....•..........•.•..•.... C·1388-1382 

Local Distributors 
TX Houston, Lenart Co. .................. 713-225-1465 

FAX: 805-522-3217 
HIROSE ELECTRIC U.S.A., INC. (HRS). Dlv. of 

Hirose Electric Co. Ltd. (Japan~ 2685-C Park 
Center Drive, Simi Valley, CA 93065, Tel: 805-522-7958; 
EmpL: 70 .. •. .. . . . .. . .. ... .. . .. ..•.• .. . . .. C·1384-1387 

HISONIC, INC" 310 North Marion, P.O. Box 1130, Olathe, 
KS 66061, Tel: 913-782-0012, FAX: 913-782-0582; FSC 
No.: 11402; EmpL: 185; $Ia. Mgt: Jeck O. Cooper III 
.............................................. , .. A·2234 

Local Sales Offices & Reps 
AL HuntsVille, MacKay, Smtth & Assocs. . . 205-539-6000 
AZ. Scottsdale, Arcom SIs., Inc. ........... 802-947-5745 
FL Ftl.auderdale, MacKay, Smtth & Assocs. 

. . . . . . . . . . . . . • . . . . . . . . • . . . • . . . . • . . . . . . • 305-467-3888 
FL Orlando, MacKay, Smtth & Assocs. ... 407-277-1513 
FL St Petersburg. MacKay, SmRh & Assocs. 

................•...................... 813-530-1873 
GA Atlanta, MacKay, Smtth & Assocs. . . . . . 404-496-9913 
KS Shawnee Mission, Florence & Meyer 

MO St Louis, Florence & Meyer .......... . 
NC Charlotte, MacKay, Snith & Assocs. .. 
NC Raleigh, MacKay, Smtth & Assocs. ... . 
TX Austin, Aid Elctms. ................... . 
TX Irving, AID Elctms. ................•... 

913-722-5210 
913-722-5210 
704-372-1188 
919-847-2277 
512-63&-8724 
214-259-4761 

$HITACHr 

FAX: 708-517-1155 
RICHARD HIRSCHMANN OF AMERICA INC, HITACHI AMERICA, LTD,. Electron Tube 

Industrial Row, P.O. Box 229, Riverdale, NJ 07457, Tel: Division, 300 N. Martindale Ad., $Ie. BOO, Schaumburg.IL 
201-835-5002, FAX: 201-635-8354; $Ia. Mg,: C. Patten 60173, Tel: 708-517-1144; EmpL: 50; $Ia. Mgt: Tim 
..........................•...................... C·1388 Patton; Dist. Mgr: Katherine Behm ....... 8.1080-1083 

Local Distributors 
CA San Diego, Instr. Engrs. ............... 619-268-8344 
CT Bridgeport, Park Distrs. ............... 203-366-7200 
IL Bensenville, Magnuson EIctms. ....... 312-595-7575 
IN Indianapolis, Magnuson Elctms. ....... 317-247-5108 
MA Canton, EPC Elctms., Inc. ........... :. 617-621-2111 
NJ Union, Meridian Supp. Co. ............ 201-687-6220 
NY Bohemia, Key Camps., Inc. .........•.. 518-567-7500 
NY Mamaroneck, Rye Inds., Inc. .•........ 914-698-0080 
OH Highland Hgts., Major Electron;,c, Inc. .. 21B-461-21oo 
SC Spartanburg, Harley's WhlsJe. Elctms. 

. • . . . . . . . . . . . • . . . . . . . . . . . . . . . . • . . . . . . . . 803-585-4860 
TX Richardson, Centurion Mktg. .......... 214-783-6762 

Local Sales Offices & Reps 
AL Huntsville, Technlg. Mktg. Assoc. •.... 205-983-7893 
AZ. Mesa, System Sis. 01 Arizona •........ 602-464-9989 
CA Irvine, Ouadrep ....................... 714-527-4222 
CA San Jose, Quadrep .......•.•.••..•..• 408-432-3300 
CO Parker, Parker Webster ....... ;....... 303-641-4888 
CT Wallingford, Technlg. SIs., Inc. " .• . .. .• 203-268-6853 
FL Orlando, Technlg. Mktg. Assoc. .....•• 407-857-3760 
GA Atlanta, Technlg. Mktg. Aasoc. ........ 404-448-3565 
IL Chicago, Sumer Inc. ••......•........• 312-991-8500 
IN Indianapolis, EIctm. SIs. & Engrg. . • . . • . 317-849-4260 
IA Cedar Rapids, Barnes Was-Tech ..... 319-393-9790 
IA Cedar Rapids, Barnes Westech •.....• 319-393-9790 
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HlTACH 
KS OVerland PaIk, Weal & Asaocs. ••.•••• 913-345-1248 
MD Columbia, RobeIt EIcbn. Sis. .......... 3OHI9&1900 
MA WaIIham, Technlg. SIs. Inc. ........... 817-890-5700 
MI PIymouth,JayMktg. .................. 313-4511-1200 
MN 8100mlllglOl, Tall Rep Inc. ............ 812-832-0277 
NJ T8MIICk, StraIegIc SIs., Inc. ........... 201-833-0099 
NM Albuquerque, Syatem Sis. of />iZ. •••••• 505-889-2901 
NY Fa/rpoI'I, TechnIg: Sis., Inc. ............ 718-223-7500 
NO RaleIgh, Robert EIctrn Sis. ............ 919-87&-4486 
OH Dayton, l'Iloqlaon & Asaocs. ......... 513-435-7733 
bKTulsa, Weal & Asaocs. ................ 918-885c3485 
OR Portland, Crown E1cIme. .............. 503-820-8320 
PAWHIow Grove, Technlg. Sis., Inc. ...... 215-78+0170 
TX RIchanIson, west & Asaocs. .......... 214-88()o2800 
ur Murray, Parker Webster ............ ... 801-288-9939 
WA Bellevue, Crown E1cIme. .............. ~100 
WI BrookIIeId, Surner, inc. ................ 414-784-6641 
can Ml8slasuaga, On!., Longman Sis. ...... 418-870-8100 

Local DisbibuIoIs 
AL HuntsvIlle, Marshall .. .. .. .. .. .. .. .. .. . 205-881-9235 
AZ Phoenix, Marshall .................... 802-498-0290 
AZ PhoenIx, Sterling ..................... 802-288-2121 
CA Angora Hills, Western Micro .......... 818-707-03n 
CA Chatsworth, Marshall................. 818-407-4100 
CA irvine, ITT ............................ 714-727-4001 
CA irvine, Marshall ....................... 714-458-5301 
CA /Nine, Western Micro ................. 714-837-0200 
CA SacrarnenIo, IEC ..................... 918-424-5297 
CA San DIego, Marshall .................. 619-578-9800 
CA San Jose, IEC ........................ 408-435-1000 
CA San Jose, ITT ........................ 408-453-1404 
CA San Jose, Marshall.. .. .. .. .. .. .. .. .. • 408-942-4800 
CA Saratoga, Western MIcro ............. 408-725-1680 
CO Denver,lEC .......................... 303-292-8121 
CO Denver, Marshall ..................... 303-451-8383 
CO Englewood. Sterling .................. 303-792-3939 
CT Milford, Mi/gray ....................... 203-878-5538 
CT Wallingford, Cronin ................... 203-265-3134 
CT Wallingford, Marshall ................. 203-265-3822 
FL Oeerfiald Baech, Vantage .. .. ......... 305-429-1001 
FL FL Lauderdale, Marshall .............. 305-9n-4880 
FL Fl Lauderdale, RepIron ............... 305-735-1112 
FL Orlando, Marshall .. .. .. .. .. .. .. .. .. .. . 407-7674!585 
FL Orlando, Milgray ................... ;.. 407-647-5747 
FL T~ Reptron ...................... 813-955-4656 
GA AUanta, Marshall.. .. .. .. .. .. .. .. .. .. .. 4()4..923-5750 
GA Aaanta, Mi/gray ....................... 4()4..448-97n 
GA Norcroas, RepIron .................... 4()4..448-1300 
L ArIngton Hgts.. MI/gray ............... 31l!-253-1212 
L Chicago, Marshall .................... 312-490-0155 
IL Hoffman Estates, IEC ................. 312-843-2040 
IL SChaumburg, RepIron ................ 31l!-88l!-1700 
IN Indianapolis. Marshall .......... .. .. ... 317-297-11483 
KS Kansas City, ,Marshall.. .. .. .. .. .. .. ... 913-492-3121 
KS Kansas City, Milgray .................. 913-238-6800 
KS Kansas City, Sterling .. .. .. .. .... .. .. .. 913-492-5406 
MD BalUmore, Raeco ..................... 301-529-0500 
MD Cofumbla. Milgray .................... 301-995-6169 
MD Columbia. Vantage ................... 301-720-5100 
MD Silver SprInge, Marshall.. .. .. .. .... ... 301-622-1118 
MA BoaIon, Western Micro ............... 508-273-2800 
MA Needham, Cronin ...... .. .. .. .. .. .. ... 617-449-5000 
MA New England, MI/gray ................ 508-657-5900 
MA Wilmington, Marshall ................. 508-658-0810 
MI Uvonia. Marshall ..................... 313-525-5850 
MI Uvonla. Reptron :..................... 313-525-2700 
MN Minneapolis, Marshall.. .. .. .. .. .. .. ... 61l!-559-2211 
MN Miooeapolls, Sterling ........ .... .. .... 81l!-831-2666 
MN Minnetonka, Reptron .. .. .. .. .... .. .. .. 81l!-938-0000 
MO Sl Louis, Marshall .................... 314-291-4650 
NJ Clifton, Vantage ...................... 201-7n-4100 
NJ Ml Laure~ Marshall ................... 809-234-9100 
NJ N. New Jersey, Marshall ........ ,..... 201-882-0320 
NJ ParsIppany, Milgray ........ : .......... 201-335-1766 
NJ S. P/ainIIeld, SteI1ing .................. 201-769-7000 
NM Albuquerque. SterlIng ................. 505-884-1900 
NY Binghamton, Marshall ................. 807-798-1611 
NY Farmingdale, MI/gray ................. 518-420-9800 
NY Long Island, Marshall ................. 518-273-2424 
NY Rochester, Marshall .................. 718-235-7620 
NY Rochester, Mi/gray .. .. .... .. .. .. .. .. .. 718-235-0830 
NY Srnith1own, Vantage .... :............. 518-543-2000 
NO RaleIgh, Marshall ...................... 919-879-9882 
OH Dayton. Marshall ..................... 513-898-4480 
OH Solon, Marahall ....................... 218-248-'1766 
OH Worthington, Reptron ................. 614-438-6675 
OK Tulsa, Sterling ........................ 918-863-2410 
OR Beaverton, IEC ....................... 503-641-1690 
OR Beaverton, Western Micro ............ 503-629-2087 
OR Portland, Marshall .................... 503-644-5050 
TX Austin, Marshall ...................... 51l!-837-1991 
TX Austin, Sterling ....................... 51l!-838-1341 
TX Dallas, Marshall ...................... 214-233-5200 
TX Dallas, Sterling ....................... 214-243-1600 
TX Houston, Marshall .................... 713-895-9200 
TX Houston, Sterling ..................... 713-627-9600 
ur No. Salt Lake City,IEC................ 801-298-1669 
UT Salt Lake City, Marshall ............... 801-485-1551 

Manufacturers and Sales Offices Directory 
ur Salt Lake City, Mitgray ................ 801-27l!-4999 
VA Richmond, StarIng ................... 804-228-2190 
VA Waahingtonl BaItImora, Sterling .. ,... 703-742-6400 
WA BeIIawe, EC ......................... 303-292-5537 
WA Redmond, Western MIcro .......••.•.. 208-881-6737 
WA Saaale, Mar8haII ...................... 208-747-9100 
WI Milwaukee, Marsh .................... 414-475-6000 
WI Waukesha, Marshall .................. 414-797-9400 
can Alberta, ITT ••...••.•...•••••••• , • • . • • • 403-251-5888 
Can Alberta, ITT ........................... 403-451-4001 
Can BrI1/sh Columbia, ITT ................. 804-19l!-8866 
can British Cofumbla, Space E/ctrns. ...... 804-294-1167 
Can Manitoba, ITT.... ... .•.•• . .•.•..•••••• 204-766-6401 
Can New Brunswick, ITT .................. 508-857-9011 
Can Ontario, ITT .......................... 613-228-7406 
Can Ontario, ITT .......................... 418-738-1148 
Can Ontario, Space EIctms. ............... 418-838-4771 
Can OntarIo, Space E1cIme. ............... 613-620-8313 
Can Prince Edward Island, ITT ••.••....... 9Ol!-465-2350 
Can Quebec, ITT .......................... 514-335-7697 
can Quebec, Space EIctms. ............... 514-697-9676 
can Saskatchewan, ITT ................... 306-933-2866 

HITACHI AMERICA, LTD, 220 White Plslns Ad., 
Tarrytown. NY 10591, Tel: 914-631·0600, TELEX: 234553, 
FAX: 914-831-0872; SkI. Mgt: Winiam Porter, DiBt. Mgt: 
John McDonneU 

HOBSON BROS.. 4940 W. L.awrenceAve., ChIcago, L 
80830-3884. Tel: 31l!-263-38OO, FAX: 31l!-263-3806; 
~L: 75; SIs. Mgt: Betty Maager 

HODGE MANUFACTURING CO, INC., 66 FISk Ave., 
Springlleld, MA 01107, Tel: 413-781-8800, FAX: 413-733-
6573; SIs. Mgt~ edwin L Koaaoy 

HOFFMAN, P.R., CO, MATERIALS PROC,321 Cherry 
Sl, CerIisIa, PA 17013, Tel: 717-243-2011, FAX: 717-243-
1672; EmpL: 125; SkI. Mgt ~ 'GaIen Martin 

HOFFMAN ENGINEERING, 900 Ehlen Dr, Anoka, MN 
55303, Tel: 61l!-421-224O, FAX: 61l!-421-1556; SkI. Mgt: 
Brad Dunn; DIst. Mgt~ Paul Premo 

HOFFMAN ENGINEERING CORP, 20 Acosta Sl, 
Stamford. CT 06902, Tel: 203-325-8933, FAX: 203-327-
4812; FSC No.: 08097; EmpI.: 48; SkI. Mgt: Jack DeSoya 

HOKE INCORPORATED, 1 Tenalcil/ PIc, CresstdR, NJ 
07626, Tel: 201-588-9100. TELEX: 135428, FAX: 1-201-
568-5913; SkI. Mgt: Ray Pohlke; DIst. Mgt ~ Ray ~/ke 

HOKURIKU USA LTD, 8145 River Dr, Morton Grove, L 
80053, Tel: 708-470-8440, FAX: 708-967-1188; EmpL: 12; 
SkI. Mgt: Ira Us/ander 

HITACHI DENSHI AMERIC.A LTD, Test & Meas. Div, 
150 Crossways Pic. Dr, WoocIlury, NY 11797, Tel: 518- HOLADAY INDUSTRIES, INC,l4825 MartlnDriYe, Eden 
921-7200. FAX: 518-921-0993; EmpL: 110; SkI. Mgt: John Prairie, MN 55344, Tel: 61l!-934-492O, FAX: 61l!-934-
Gray 3804; EmpL: 29; SIs. Mpr: DavId Baron 

HITECH EaUIPMENT CORP, 9400 Activity Ad., San HOLD-HEET PRODUCTS CORP, 5011 N. 
Diego, CA 92126, Tel: 619-568-1892, FAX: 619-53()'1458; Ravenswood Ave., Chicago, n.. 80640, Tel: 31l!-728-4454, 
EmpL: 1231l!-728-4455, FAX: 31l!-728-2016; Empt.: 15; SkI. Mgt~ 

Dan Mundt; DiBt. Mgt: Dan Mundi ............. 801501 

HI-TECH, INC, 3800 16th Sl, Zion. L 60099, Tel: 708-748-
2447, FAX: 70IH48-4945; EmpL: 35; SkI. Mgt: J. Gordon 
Johnson 

HITEMP TECHNOLoGIES, INC, 118 Charcot Ave., San 
Jose, CA 95131-1101, Tel: 408-922-0740, FAX: 408-92l!-
0534; ErnpI.: 15; SkI. Mgt: Roger Meade 

1lIH1IMN 
FAX: 908-782-9733 

HITRAN CORPORATION, 382 Highway 31, Flemington, 
NJ O882l!-9943, Tel: 908-78l!-5525; FSC No.: 27872; 
~L: 120; SkI. Mgt: James Hindle •....•.....• A.2235; 

001795, 2202-2203 

Local Sales Offices & Reps 
AL Birmingham, Robertson Sis.. .......... 205-823-4187 
/>iZ. ScottsdaIa. EIecIro Mktg. .. .. .. .... .... 602-991-0110, 
CO Denver, CeIvert Controls . • . . • . • .• . . . • . 303-428-4852 
CT Guilford, Motlon Controls Assocs. ..... 203-457-1874, 
CT Ridgefield, Manning & Assocs.. Inc. ... 203-438-5027 
ID BoIse, Calvert Controls ............... 208-343-3964 
IL Addison, Hedge Assocs., Inc. ......... 312-543-0888 
LA Metairie, RAPCO Assocs., Inc. ........ 504-887-9500, 
MA Hopedale, Motlon Controls Asaocs. •.. 508-478-0736 
NY Syracuse, LechutE/ctrL SIs. ........... 315-459-6486, 
NO Charlotte, Servicon SIs. Corp. ......... 704-588-1035 
OR Eugane, Calvert Controls ............. 503-883-2018 
OR Portland, Calvert Controls ............ 503-238-1358 
PA Fort Washington, HcetvecIt·PavonI, Inc. 

PA Pfttsburgh, Graya Glass Assocs. •.••.. 
ur Salt Lake City, Calvert Controls ...... . 
WA Saaale, Calvert Controls ............ .. 
WA Spokane. Calvert Controls .......... .. 
WA Tacoma. Calvert Controls, Inc. ...... .. 
WA Tri-CItI8s, Calvert Controls ........... . 
WV Sissonville, I~ lin Sis. Corp. •.. 
WI Brookftald, Kirohmayar-8aide1 ••.•.•••• 

Local DisIribuIots 

215-643-5757 
412-368-8664 
801-531-8129 
208-251-8135 
509-244-3801 
208-393-1130 
509-545-4508 
304-968-3687 
414-781-5489 

NY Jamaica, ClueaIs Indl Elec. Corp. ..... 718-528-7198 
AI Providence, WALCO EIec. Co. ..••••••• 401-467-6500, 

HMW ENTERPRISES, INC, 804 Salem ~ Etters, PA . 
17319, Tel: 717-938-4691, FAX: 717-938-4095; FSC No.: 
06A 150; EmpL: 40; SkI. Mgr: Gerhard Schmutz 

HOBART TAFA TECHNOLOGIES, Hobart Bros. Co.. 
,148 Pambroke Ad., Concord. NH 03301, Tel: 803-224-

9585, TELEX: 94-3424, FAX: 603-225-4342; ~L: 80; SkI. 
Mgt: Daniel Tuszynslci; DiBt. Mgr ~ DanIel Tuszynski 

HOLlE)(, INC., See C8bIeIest Products Co. 

HOLUNGSEAD INTERNATIONAL. 13701 Excelsior 
Drive. Santa Fa SprIngs, CA 90670, Tel: 213-921-3438, 
TELEX: 691-482, FAX: 213-921-8313; SkI. Mgt: Doug 
Wagner 

HOLLIS AUTOMATION, Esterline COrporation. 15 
Charron Ave., Nashua, NH 03063, Tal: 803-889-1121, 
TELEX: RCA 294005; EmpI.: 130; SkI. Mgt: John L Chugg; 
DiBt. Mgt: Jerry Vermette 

HOLT INC. 9351 Jeronimo Ad., INIna, CA 92718, Tel: 714-
859-6800, TELEX: 182704, FAX: 714-859-9643; FSC No.: 
44270; EmpL: 110; SkI. AIgI': Roger Smith 

HOI.. T INSTRUMENT, C.P.O. Engineering, Inc., 128 
Molt Sl, PO Box 230, Oconto, WI 54153, Tel: 414-834-
2222, FAX: 414-834-3176; FSC No.: 09435; Empt.: 10; SIs. 
Mgt: C. P. De Will 

Local Sales 0ffic8s & Reps 
/>iZ. Phoenix, Barnhill Aasocs. ............• 802-955-2955 
CA Torrance, Cutlass Elctrns., Inc. ........ 213-324-7380 
CO Denver, Barnhill Aasocs. .............. 303-792-9500 
NM Albuquerqua. Barnhill Asaocs. .•••••.. 505-299-7658 
OK Tulsa. Barnhill Asaocs. ................ 91 B-492-5036 
TX Houston, Barnhill Asaocs. •••.. ,. • • • • • • 713-288-2666 
ur Salt Lake City, Barnhill AsSoCs. ....... 901-228-1239 

HOLUB INos.. See Blackbum, Div. of F L Industries 

HOMALITETM 

FAX: 302-652-4578 
HOMAUTE, Whltco, Inc.. 11 BrooksIde Dr, WHmington, 

DE 19804, Tel: 302-652-3666. TWX: 5100800-0874;EmpI.: 
35; SkI. Mgt: 8uaan Stapchuck ................ 801085 

HONDA CONNECTORS. See Mhotronics, Inc. 

HONEYWa.L INC., Aerospace & Defense Grp.. . 
Honeywell Plaza, Miooeapolis, MN 55408, Tel: 612-97()' 
5186, TWX: 911l-578-2692; EmpI.: 15,000 

HONEYWELL INC., Commercial BIdgs. Grp., MN 27-
4231, Honeywell Plaza, MnneapoIIs,MN 55408, Tel: 61l!-
87()'2294; EmpL: 8000; SIs. Mgt: Mannie Jackson 

HONEYWa.L INFORMATION SYSTEMS, 200 Smith 
Sl,,MS 440, WaIIharn, MA 02154, Tel: 617-995-8000 

69f3 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 

HlTACH 
KS OVerland PaIk, Weal & Asaocs. ••.•••• 913-345-1248 
MD Columbia, RobeIt EIcbn. Sis. .......... 3OHI9&1900 
MA WaIIham, Technlg. SIs. Inc. ........... 817-890-5700 
MI PIymouth,JayMktg. .................. 313-4511-1200 
MN 8100mlllglOl, Tall Rep Inc. ............ 812-832-0277 
NJ T8MIICk, StraIegIc SIs., Inc. ........... 201-833-0099 
NM Albuquerque, Syatem Sis. of />iZ. •••••• 505-889-2901 
NY Fa/rpoI'I, TechnIg: Sis., Inc. ............ 718-223-7500 
NO RaleIgh, Robert EIctrn Sis. ............ 919-87&-4486 
OH Dayton, l'Iloqlaon & Asaocs. ......... 513-435-7733 
bKTulsa, Weal & Asaocs. ................ 918-885c3485 
OR Portland, Crown E1cIme. .............. 503-820-8320 
PAWHIow Grove, Technlg. Sis., Inc. ...... 215-78+0170 
TX RIchanIson, west & Asaocs. .......... 214-88()o2800 
ur Murray, Parker Webster ............ ... 801-288-9939 
WA Bellevue, Crown E1cIme. .............. ~100 
WI BrookIIeId, Surner, inc. ................ 414-784-6641 
can Ml8slasuaga, On!., Longman Sis. ...... 418-870-8100 

Local DisbibuIoIs 
AL HuntsvIlle, Marshall .. .. .. .. .. .. .. .. .. . 205-881-9235 
AZ Phoenix, Marshall .................... 802-498-0290 
AZ PhoenIx, Sterling ..................... 802-288-2121 
CA Angora Hills, Western Micro .......... 818-707-03n 
CA Chatsworth, Marshall................. 818-407-4100 
CA irvine, ITT ............................ 714-727-4001 
CA irvine, Marshall ....................... 714-458-5301 
CA /Nine, Western Micro ................. 714-837-0200 
CA SacrarnenIo, IEC ..................... 918-424-5297 
CA San DIego, Marshall .................. 619-578-9800 
CA San Jose, IEC ........................ 408-435-1000 
CA San Jose, ITT ........................ 408-453-1404 
CA San Jose, Marshall.. .. .. .. .. .. .. .. .. • 408-942-4800 
CA Saratoga, Western MIcro ............. 408-725-1680 
CO Denver,lEC .......................... 303-292-8121 
CO Denver, Marshall ..................... 303-451-8383 
CO Englewood. Sterling .................. 303-792-3939 
CT Milford, Mi/gray ....................... 203-878-5538 
CT Wallingford, Cronin ................... 203-265-3134 
CT Wallingford, Marshall ................. 203-265-3822 
FL Oeerfiald Baech, Vantage .. .. ......... 305-429-1001 
FL FL Lauderdale, Marshall .............. 305-9n-4880 
FL Fl Lauderdale, RepIron ............... 305-735-1112 
FL Orlando, Marshall .. .. .. .. .. .. .. .. .. .. . 407-7674!585 
FL Orlando, Milgray ................... ;.. 407-647-5747 
FL T~ Reptron ...................... 813-955-4656 
GA AUanta, Marshall.. .. .. .. .. .. .. .. .. .. .. 4()4..923-5750 
GA Aaanta, Mi/gray ....................... 4()4..448-97n 
GA Norcroas, RepIron .................... 4()4..448-1300 
L ArIngton Hgts.. MI/gray ............... 31l!-253-1212 
L Chicago, Marshall .................... 312-490-0155 
IL Hoffman Estates, IEC ................. 312-843-2040 
IL SChaumburg, RepIron ................ 31l!-88l!-1700 
IN Indianapolis. Marshall .......... .. .. ... 317-297-11483 
KS Kansas City, ,Marshall.. .. .. .. .. .. .. ... 913-492-3121 
KS Kansas City, Milgray .................. 913-238-6800 
KS Kansas City, Sterling .. .. .. .. .... .. .. .. 913-492-5406 
MD BalUmore, Raeco ..................... 301-529-0500 
MD Cofumbla. Milgray .................... 301-995-6169 
MD Columbia. Vantage ................... 301-720-5100 
MD Silver SprInge, Marshall.. .. .. .. .... ... 301-622-1118 
MA BoaIon, Western Micro ............... 508-273-2800 
MA Needham, Cronin ...... .. .. .. .. .. .. ... 617-449-5000 
MA New England, MI/gray ................ 508-657-5900 
MA Wilmington, Marshall ................. 508-658-0810 
MI Uvonia. Marshall ..................... 313-525-5850 
MI Uvonla. Reptron :..................... 313-525-2700 
MN Minneapolis, Marshall.. .. .. .. .. .. .. ... 61l!-559-2211 
MN Miooeapolls, Sterling ........ .... .. .... 81l!-831-2666 
MN Minnetonka, Reptron .. .. .. .. .... .. .. .. 81l!-938-0000 
MO Sl Louis, Marshall .................... 314-291-4650 
NJ Clifton, Vantage ...................... 201-7n-4100 
NJ Ml Laure~ Marshall ................... 809-234-9100 
NJ N. New Jersey, Marshall ........ ,..... 201-882-0320 
NJ ParsIppany, Milgray ........ : .......... 201-335-1766 
NJ S. P/ainIIeld, SteI1ing .................. 201-769-7000 
NM Albuquerque. SterlIng ................. 505-884-1900 
NY Binghamton, Marshall ................. 807-798-1611 
NY Farmingdale, MI/gray ................. 518-420-9800 
NY Long Island, Marshall ................. 518-273-2424 
NY Rochester, Marshall .................. 718-235-7620 
NY Rochester, Mi/gray .. .. .... .. .. .. .. .. .. 718-235-0830 
NY Srnith1own, Vantage .... :............. 518-543-2000 
NO RaleIgh, Marshall ...................... 919-879-9882 
OH Dayton. Marshall ..................... 513-898-4480 
OH Solon, Marahall ....................... 218-248-'1766 
OH Worthington, Reptron ................. 614-438-6675 
OK Tulsa, Sterling ........................ 918-863-2410 
OR Beaverton, IEC ....................... 503-641-1690 
OR Beaverton, Western Micro ............ 503-629-2087 
OR Portland, Marshall .................... 503-644-5050 
TX Austin, Marshall ...................... 51l!-837-1991 
TX Austin, Sterling ....................... 51l!-838-1341 
TX Dallas, Marshall ...................... 214-233-5200 
TX Dallas, Sterling ....................... 214-243-1600 
TX Houston, Marshall .................... 713-895-9200 
TX Houston, Sterling ..................... 713-627-9600 
ur No. Salt Lake City,IEC................ 801-298-1669 
UT Salt Lake City, Marshall ............... 801-485-1551 

Manufacturers and Sales Offices Directory 
ur Salt Lake City, Mitgray ................ 801-27l!-4999 
VA Richmond, StarIng ................... 804-228-2190 
VA Waahingtonl BaItImora, Sterling .. ,... 703-742-6400 
WA BeIIawe, EC ......................... 303-292-5537 
WA Redmond, Western MIcro .......••.•.. 208-881-6737 
WA Saaale, Mar8haII ...................... 208-747-9100 
WI Milwaukee, Marsh .................... 414-475-6000 
WI Waukesha, Marshall .................. 414-797-9400 
can Alberta, ITT ••...••.•...•••••••• , • • . • • • 403-251-5888 
Can Alberta, ITT ........................... 403-451-4001 
Can BrI1/sh Columbia, ITT ................. 804-19l!-8866 
can British Cofumbla, Space E/ctrns. ...... 804-294-1167 
Can Manitoba, ITT.... ... .•.•• . .•.•..•••••• 204-766-6401 
Can New Brunswick, ITT .................. 508-857-9011 
Can Ontario, ITT .......................... 613-228-7406 
Can Ontario, ITT .......................... 418-738-1148 
Can Ontario, Space EIctms. ............... 418-838-4771 
Can OntarIo, Space E1cIme. ............... 613-620-8313 
Can Prince Edward Island, ITT ••.••....... 9Ol!-465-2350 
Can Quebec, ITT .......................... 514-335-7697 
can Quebec, Space EIctms. ............... 514-697-9676 
can Saskatchewan, ITT ................... 306-933-2866 

HITACHI AMERICA, LTD, 220 White Plslns Ad., 
Tarrytown. NY 10591, Tel: 914-631·0600, TELEX: 234553, 
FAX: 914-831-0872; SkI. Mgt: Winiam Porter, DiBt. Mgt: 
John McDonneU 

HOBSON BROS.. 4940 W. L.awrenceAve., ChIcago, L 
80830-3884. Tel: 31l!-263-38OO, FAX: 31l!-263-3806; 
~L: 75; SIs. Mgt: Betty Maager 

HODGE MANUFACTURING CO, INC., 66 FISk Ave., 
Springlleld, MA 01107, Tel: 413-781-8800, FAX: 413-733-
6573; SIs. Mgt~ edwin L Koaaoy 

HOFFMAN, P.R., CO, MATERIALS PROC,321 Cherry 
Sl, CerIisIa, PA 17013, Tel: 717-243-2011, FAX: 717-243-
1672; EmpL: 125; SkI. Mgt ~ 'GaIen Martin 

HOFFMAN ENGINEERING, 900 Ehlen Dr, Anoka, MN 
55303, Tel: 61l!-421-224O, FAX: 61l!-421-1556; SkI. Mgt: 
Brad Dunn; DIst. Mgt~ Paul Premo 

HOFFMAN ENGINEERING CORP, 20 Acosta Sl, 
Stamford. CT 06902, Tel: 203-325-8933, FAX: 203-327-
4812; FSC No.: 08097; EmpI.: 48; SkI. Mgt: Jack DeSoya 

HOKE INCORPORATED, 1 Tenalcil/ PIc, CresstdR, NJ 
07626, Tel: 201-588-9100. TELEX: 135428, FAX: 1-201-
568-5913; SkI. Mgt: Ray Pohlke; DIst. Mgt ~ Ray ~/ke 

HOKURIKU USA LTD, 8145 River Dr, Morton Grove, L 
80053, Tel: 708-470-8440, FAX: 708-967-1188; EmpL: 12; 
SkI. Mgt: Ira Us/ander 

HITACHI DENSHI AMERIC.A LTD, Test & Meas. Div, 
150 Crossways Pic. Dr, WoocIlury, NY 11797, Tel: 518- HOLADAY INDUSTRIES, INC,l4825 MartlnDriYe, Eden 
921-7200. FAX: 518-921-0993; EmpL: 110; SkI. Mgt: John Prairie, MN 55344, Tel: 61l!-934-492O, FAX: 61l!-934-
Gray 3804; EmpL: 29; SIs. Mpr: DavId Baron 

HITECH EaUIPMENT CORP, 9400 Activity Ad., San HOLD-HEET PRODUCTS CORP, 5011 N. 
Diego, CA 92126, Tel: 619-568-1892, FAX: 619-53()'1458; Ravenswood Ave., Chicago, n.. 80640, Tel: 31l!-728-4454, 
EmpL: 1231l!-728-4455, FAX: 31l!-728-2016; Empt.: 15; SkI. Mgt~ 

Dan Mundt; DiBt. Mgt: Dan Mundi ............. 801501 

HI-TECH, INC, 3800 16th Sl, Zion. L 60099, Tel: 708-748-
2447, FAX: 70IH48-4945; EmpL: 35; SkI. Mgt: J. Gordon 
Johnson 

HITEMP TECHNOLoGIES, INC, 118 Charcot Ave., San 
Jose, CA 95131-1101, Tel: 408-922-0740, FAX: 408-92l!-
0534; ErnpI.: 15; SkI. Mgt: Roger Meade 

1lIH1IMN 
FAX: 908-782-9733 

HITRAN CORPORATION, 382 Highway 31, Flemington, 
NJ O882l!-9943, Tel: 908-78l!-5525; FSC No.: 27872; 
~L: 120; SkI. Mgt: James Hindle •....•.....• A.2235; 

001795, 2202-2203 

Local Sales Offices & Reps 
AL Birmingham, Robertson Sis.. .......... 205-823-4187 
/>iZ. ScottsdaIa. EIecIro Mktg. .. .. .. .... .... 602-991-0110, 
CO Denver, CeIvert Controls . • . . • . • .• . . . • . 303-428-4852 
CT Guilford, Motlon Controls Assocs. ..... 203-457-1874, 
CT Ridgefield, Manning & Assocs.. Inc. ... 203-438-5027 
ID BoIse, Calvert Controls ............... 208-343-3964 
IL Addison, Hedge Assocs., Inc. ......... 312-543-0888 
LA Metairie, RAPCO Assocs., Inc. ........ 504-887-9500, 
MA Hopedale, Motlon Controls Asaocs. •.. 508-478-0736 
NY Syracuse, LechutE/ctrL SIs. ........... 315-459-6486, 
NO Charlotte, Servicon SIs. Corp. ......... 704-588-1035 
OR Eugane, Calvert Controls ............. 503-883-2018 
OR Portland, Calvert Controls ............ 503-238-1358 
PA Fort Washington, HcetvecIt·PavonI, Inc. 

PA Pfttsburgh, Graya Glass Assocs. •.••.. 
ur Salt Lake City, Calvert Controls ...... . 
WA Saaale, Calvert Controls ............ .. 
WA Spokane. Calvert Controls .......... .. 
WA Tacoma. Calvert Controls, Inc. ...... .. 
WA Tri-CItI8s, Calvert Controls ........... . 
WV Sissonville, I~ lin Sis. Corp. •.. 
WI Brookftald, Kirohmayar-8aide1 ••.•.•••• 

Local DisIribuIots 

215-643-5757 
412-368-8664 
801-531-8129 
208-251-8135 
509-244-3801 
208-393-1130 
509-545-4508 
304-968-3687 
414-781-5489 

NY Jamaica, ClueaIs Indl Elec. Corp. ..... 718-528-7198 
AI Providence, WALCO EIec. Co. ..••••••• 401-467-6500, 

HMW ENTERPRISES, INC, 804 Salem ~ Etters, PA . 
17319, Tel: 717-938-4691, FAX: 717-938-4095; FSC No.: 
06A 150; EmpL: 40; SkI. Mgr: Gerhard Schmutz 

HOBART TAFA TECHNOLOGIES, Hobart Bros. Co.. 
,148 Pambroke Ad., Concord. NH 03301, Tel: 803-224-

9585, TELEX: 94-3424, FAX: 603-225-4342; ~L: 80; SkI. 
Mgt: Daniel Tuszynslci; DiBt. Mgr ~ DanIel Tuszynski 

HOLlE)(, INC., See C8bIeIest Products Co. 

HOLUNGSEAD INTERNATIONAL. 13701 Excelsior 
Drive. Santa Fa SprIngs, CA 90670, Tel: 213-921-3438, 
TELEX: 691-482, FAX: 213-921-8313; SkI. Mgt: Doug 
Wagner 

HOLLIS AUTOMATION, Esterline COrporation. 15 
Charron Ave., Nashua, NH 03063, Tal: 803-889-1121, 
TELEX: RCA 294005; EmpI.: 130; SkI. Mgt: John L Chugg; 
DiBt. Mgt: Jerry Vermette 

HOLT INC. 9351 Jeronimo Ad., INIna, CA 92718, Tel: 714-
859-6800, TELEX: 182704, FAX: 714-859-9643; FSC No.: 
44270; EmpL: 110; SkI. AIgI': Roger Smith 

HOI.. T INSTRUMENT, C.P.O. Engineering, Inc., 128 
Molt Sl, PO Box 230, Oconto, WI 54153, Tel: 414-834-
2222, FAX: 414-834-3176; FSC No.: 09435; Empt.: 10; SIs. 
Mgt: C. P. De Will 

Local Sales 0ffic8s & Reps 
/>iZ. Phoenix, Barnhill Aasocs. ............• 802-955-2955 
CA Torrance, Cutlass Elctrns., Inc. ........ 213-324-7380 
CO Denver, Barnhill Aasocs. .............. 303-792-9500 
NM Albuquerqua. Barnhill Asaocs. .•••••.. 505-299-7658 
OK Tulsa. Barnhill Asaocs. ................ 91 B-492-5036 
TX Houston, Barnhill Asaocs. •••.. ,. • • • • • • 713-288-2666 
ur Salt Lake City, Barnhill AsSoCs. ....... 901-228-1239 

HOLUB INos.. See Blackbum, Div. of F L Industries 

HOMALITETM 

FAX: 302-652-4578 
HOMAUTE, Whltco, Inc.. 11 BrooksIde Dr, WHmington, 

DE 19804, Tel: 302-652-3666. TWX: 5100800-0874;EmpI.: 
35; SkI. Mgt: 8uaan Stapchuck ................ 801085 

HONDA CONNECTORS. See Mhotronics, Inc. 

HONEYWa.L INC., Aerospace & Defense Grp.. . 
Honeywell Plaza, Miooeapolis, MN 55408, Tel: 612-97()' 
5186, TWX: 911l-578-2692; EmpI.: 15,000 

HONEYWELL INC., Commercial BIdgs. Grp., MN 27-
4231, Honeywell Plaza, MnneapoIIs,MN 55408, Tel: 61l!-
87()'2294; EmpL: 8000; SIs. Mgt: Mannie Jackson 

HONEYWa.L INFORMATION SYSTEMS, 200 Smith 
Sl,,MS 440, WaIIharn, MA 02154, Tel: 617-995-8000 

69f3 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
HONEYWELL MICAOSWITCH DIV. 830 E. Arapaho Dr. HUGHES SEMICONDUCTOR PRODUCTS 

RIchardSon, TX 75081, Tel: 214-470-4271, TELEX: 73- CENTER, 500 Superior Ave.. Newport Beech, CA 92663, 
0890, FAX: 214-470-4417; Empl: 300; SIs. Mgt: Doug Te~ 714-759-2665, FAX: 714-759-2913; FSC No.: 62458; 
Rasmussen; Dist. Mgt: Dave Kimbrough SIs. Mgt: Sleven Aubin 

HOOSIER MAGNETICS, INC., 6545 W. Central Ave. HUGHEY & PHIWPS, INC. 2162 Union PI., Simi Valley, 
Rm.203. Toledo, OH 43617. Tel: 411H141-7173. FAX: 419- CA 93065, Tel: 805-581-5591, FAX: 805-581-5032; FSC 
841-7359; FSC No.: 3160; E.",t: 90 No.: 94295; Empl: 30; SIs. Mgt: Peter H. Johnson; Dist. 

Mgr_· Peter H. Johnson 

HOPKINS ENGRG. 12900 Foothin Blvd.. San Fernando, 
CA 91342, Tel: 819-361-8691, TELEX: 910380-5379, FAX: HUGIN INDUSTRIES INC. 745 Distel Dr. Los AlIos. CA 
818-361-7409; FSC No.: 02777; EIIl'L: 100 94022. Tel: 415-961-2950, FAX: 415-961-6431; E.",t: 6; 

SIs. Mgt: Peter Hugln 

HOPPECKE BATTERY SYSTEMS, INC. 292 Main St. 
Buller, NJ 07405, Tel: 201492-0045, TElEX: 5106002498, 
FAX: 201492-2714; SIs. Mgt: Arthur M. Silverman; Dist. 
Mgt: Arthur M. Silverman 

HULL CORP. 3535 Davisville Ad, Hatboro. PA 19040, Tel: 
215-672-7800, FAX: 215-672-7807; EmpL: 200; SIs. Mgt: 
C. T. Und; Dist. Mgt: J. T. Macinnes 

HUMISEAL DIV., CHASE Corporation, 28-80 BaE west, 
Woodside, NY 11377, Tel: 718-932-0800, TWX: 710-582-
2141, FAX: 718-932-4345; FSC No.: 99109;46058; Empl: 
150; SIs. Mgt: WilHam G. Loll 

HUMPHREY, INC. 9212 Balboa Ave. San Diego. CA 
92123. Tel: 619-585-6631, TWX: 910-335-2001, FAX: 619-
565-6873; EIIl'I.: 278 

HOPPER ELECTRONICS, 1943 West North Lane 9, HUNTINGTON ELECTRIC INC. P.O. Box 366. DepL 
Phoenix, p.;z 85021, Tel: 602-870-3093; Empl.: 10 EEM 87, Huntington. IN 46750, Tel: 219-358-0778, FAX: 
.•.............................•...........•..... 001175 219-3~7891; SIs. Mgt: Michael Khorshid 

HOTPACK CORP. 10940 Dutton Rd.. Philadelphia, PA 
19154, Tel: 215-824-1700, BOo-523-3608, TWX: 710-&70-
1694, FAX: 215-637-0519; FSC No.: 66; EmpL: 100; SIs. 
Mgt: Hugh McKenna 

HUNTSVILLE MICROSYSTEMS, INC. 3322 South 
MemorIal Pkwy. Huntsville, AI. 35801, Tel: 205-681-6005, 
TWX: 510-600-8258, FAX: 205-882-6701; EmpL: 30; SIs. 
Mgt: Kay Keller 

HYDR~ 

HYBRIDS INTERNATIONAL LTD., Thick Film 
Division. 311 N. Lindenwood Dr. Olathe, KS 66062. Tel: 
913-784-6400, FAX: 913-764-8409; Empl: 45; SIs. Mgt: 
Abdul GhaIoor; Dist. Mgt: John Finley 
.. .. ..... ... .•............ . ... ... ... A-1372-1373, 1727 

[ill Hybridyne Inc. 

FAX: 602-791-3899 
HYBRIDYNE, INC. 2155 N. Forbes Blvd.. Tucaon. AZ 

85745, Tel: 602-629-0001; EIIl'L: 90; SIs. Mgt: Richard 
Brady •......•.•........••...•..•..•••...•.•.••• A-1721 

L.ocaJ SeJes OffIces & Reps 
p.;z Phoenix. Wadsworth/Pacific... .. ..... 602-994-4840 
CA Sante Ana. Silicon Coast Assocs.. Inc. 

.................................•...•• 714-544-1131 
co Ft Collins, Rep SeIes .......••........ 303-228-1504 
IL Downers Grove, Rockford Controls Co. 

· . . . . . . . • • • . . . • . . • . . . . • • . . • . . . . . • . . . . . • 708-960-2046 
MA Needham HgIs.. Vanguard EIcIms. •••• 617449-5578 
MN Burnsville, Xerotex Technlgs. Corp. •.• 612-894-5007 
NJ Cherry Hil~ Metz-Senham-Assocs., Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603-424-0404 
NY Hartsdale. Spectrum Sis. Inc. .. .... . ... 914-472-6600 
PA Wyn~ Matz-Benham-Assocs., Inc. 

· . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .. 215-896-7300 
TX Austin. Design Miltg. & Assoc. ........ 512-263-9151 
TX Dallas. Design MkIg. & Assoc. ....•... 214-480-8151 
TX Houston, Design ~ & Assoc. ....... 713-55Q-3318 

Hotpack is a manufacturer and is sold direct To contact the 
salesman in your area call 600-523-3608 or 
215-824-1700. 

HURRICANE ELECTRONICS LAB. P.o. Box 1280, HY-cAL ENGINEERING. 9650 Telstar Ave.. EI Monte, CA 
Hurricane, UT 84737, Tel: 601-635-2003. FAX: 601-635- 91731, Tel: 818-444-4000, FAX: 818-444-1314; FSC No.: 
2495; FSC No.: 64109; Empl: 35; SIs. Mgtc C. R. Reeve 12199; EmpI.: 145; SIs. Mgt: D. Z. Chapman 

HOUSE OF BATTERIES, 776 W. 19 St. Costa Mesa. CA 
92627, Tel: 714-642-8222. 600-432-3385, FAX: 714-548-
6598; E.",t: 15; SIs. Mgt: Pat Hosooa 

HOUSTON ATI.AS, a Baker Hughes Company, 9441 
Baythome Drive, Houston, TX 77041, Tel: 713-462-6118, 
TELEX: 75-0187, FAX: 713462-1831; EmpL: 45; SIs. Mgr: 
Judy Hood 

HOUSTON INSTRUMENT, AMETEJ<. Inc.. 8500 
Cameron Ad, AustIn. TX 78753, Tel: 512-835-0900. TWX: 
910-&74-2022; EmpL: 450; Dist. Mgt: Rod Schaffner 

HOWARD INDUSTRIes, INC. Box 287, One North Dixie 
Hwy. Milford.lL 60953, Tel: 815-689-4105, FAX: 815-689-
4313; Empl.: 350; SIs. Mgt: Dan Sutler; Dist. Mgt: Barb 
Davis 

HOWELL INSTRUMENTS, 3479 W. VICkery Blvd.. Ft 
Worth. TX 76107, Tel: 817-336-7411, TELEX: 75-8233; 
FSC No.: 96869; EmpI.: 180; SIs. Mgr: Mike Lathem 

HP DIRECT, Hewlett-Packard. 1320 KIfer Ad, Sunnyvale, 
CA 94086. Tel: BOo-538-8787; EmpL: 60,000 

HUB8Bl.INDUSTRIAL CONTROLS INC. 50 Edwards 
St. Madison, OH 44057, Tel: 218-428-1161, ESVLNK: 99Q-
439, FAX: 218-428-7635 

HUDSON TOOL & DIE CO. 18 Melvern St. Newaik, NJ 
07105, Tel:201-589-1aoo. TWX: 710-995-4445, FAX: 201-
589-8570; FSC No.: 02875; EmpL: 300 

HUGHES AIRCRAFT CO. Connecting Devices Div. 
17150 Von Kerman Ave.. Irvine. CA 92714, Tel: 714-68Q-
5701, FAX: 714-68Q-5825; FSC No.: 53869; SIs. Mgt: 
Terry Jarnigan 

HUGHES AIRCRAFT CO., Electron Dynamics Div. 
3100 W. Lonita Blvd.. p.o. Box 2999, Torrance. CA 90509-
2999, Tel: 213-517-6000, T8..EX: 67-7084, TWX: 910-347-
7321, FAX: 213-517-6714; Empl: 1249; SIs. Mgt: Jerry H. 
Hannan 

HUGHES AIRCRAFT CO. Industrial Products 
Division, 2051 PaIomer Airport Ad., Carlsbad, CA 92009, 
Tel: 619-931-3000, FAX: 619-931'3334 

HUGHES ELECTRONICS PI;K)DUCTS CORP. 34467 
Industrial Ad, Uvonia, MI48150, Tel: 313-427-8310, FAX: 
313-427-2282; EmpL: 20; SIs. Mgt: Richard L Smith 

HUGHES MICROELECTRONIC CIRCUITS 

HURST 
FAX: 812-386-7504 

HURST MANUFACTURING DIV. Box 326, Princaton. 
IN 47670, Tel: 812-365-2564; Empl: 200; SIs. Mgt: Don 
Morrow....... .. ........ ..... ....... .... .. 801272-1275 

L.ocaJ Sales Offices & Reps 
AZ Phoenix. Sierra 100 Eng. .............. 602-272-0084 
CA Fullerton, Emerson Motor Div. ........ 714-992-4330 
CA Los Angeles. Sierra InerL Engrg. Co. ... 213-624-3123 
IL Chicago. Gaitan Assocs. ... . • . . . . •. . .. 708-512-0093 
IN Indianapolis, Emerson Motor Div ...... 317-842-1342 
MD Glen Arm, Hodgins Assoc. .......•...• 301-592-7047 
MA Lexington. Hathaway Elctms. ......... 617-661-7010 
MI Grand Rapids. Emerson Motor Div. ..: 616-942-9500 
MN Wayzata. Cardinal Sis. Co. ............ 612-475-0042 
NJ Sussex. CarboneAssocs. ............. 201-875-1682 
NM Phoenix. Sierra 100 Eng. .............. 602-272-00&4 
NY Rochester, Agma SIs. Assocs. •.••..•. 716-381-5640 
NY Syracuse. Agma SIs. Assocs ......... 716-381-5640 
NC Charlotte, Cartwright & Bean. Inc. ..... 704-538-0303 
OH Canton. Err18ison Elac. Co. ........... 218-4924119 
OK Edmond. Emerson Motor Div. ......... 405-340-8228 
GA Norcross, Cartwright & Bean. Inc. ...•. 404-368-0160 
TX Arlington. Emerson Motor Div. ........ 213-380-2670 
WA Seattte. Northmar .. . . . • • . . • . . . . • • . • • .. 206-524-5170 
WI Milwaukee, Bedgerep Inc. ... . . . . . . . . .. 414-241-9200 
EXP NY, Freeport. Minthorne Int'l .......... 516-5464700 
Can Burlington. ant. White Radio Ltd. ..••• 416-632-6894 

HUTRONIX. INC. 2400 S. 34th Place, Tucson, p.;z 85726, 
Tel: 602-790-5348, FAX: 602-790-&836; FSC No.: 70206; 
E.",t: 119 

HV COMPONENT ASSOCIATES INC. POBox 2484, 
Farmingdale, NJ 07727, Tel: 908-938-4499, FAX: 908-938-
4451; EmpI.: 20; SIs. Mgt: Dennis R. Dean 

HYBRICON CORPORATION, 12 Willow Road, Ayer, MA 
01432, Tel: 508-772-5422. TWX: 710-347-0654, FAX: 508-
772-2983; Empl: 74; SIs. Mgt: Janis K Parker 

HYBRID DESIGNS, INC. 668 W. Baker, Costa Mesa. CA 
92628, Tel: 714-557-9933, FAX: 714-557-0322; FSC No.: 
16450; EIIl'L: 85; SIs. Mgt: Bob Soberman 

DIVISION.5OOSuperiorAve.P.QBoxH,NewportBeech, HYBRID ELECTRONICS CORP. 6 DeAngelo or. 
CA 92858-8903, Tel: 714-759-2952, TWX: &. FAX: 714- BedIorcI. MA 01730, Tel: 617-275-5350, FAX: 617-275-
759-2260 3470; E.",t: 12; SIs. Mgt: John PanIaZIs 

HYCOMP, INC. 165 Cedar Hili St. Marlborough. MA 01752, 
Tel: 508485-8300, TWX: 710-347-Q385, FAX: 508481-
1547; FSC No.: 34707; Empl: 65; SIIJ. Mgt: David Petros 

HYDRO-GEN PRODUCTS INC. P.O. Box 1517, Fort 
Collins, CO 60522-1517, Tel: BOo-779-0128, FAX: 303-
499-0528; EmpI.: 25; SIs. Mgt: Derek Bobo; Dist. Mgt: 
DerekBobo 

HARVEY HUBBELL 
Over 

250,000 
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The 
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SWitches 
Distributor 

m the World 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue. 

Santa Monica, CA 90404 Oakland. CA 94606 

Underwriters Safety 

Over 
1.000.000 
Termmal 
Blocks 

in Stock, • 
. Over 

8.000.000 
Relays & 
Switches 
m Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd.. • 1026 6th Avenue, ' 

Santa Monica. CA 90404 Oakland. CA 94606 

EEM 1991 North American offices only. For worldwide reps & distributors, see·Vol. W. 699 

Manufacturers and Sales Offices Directory 
HONEYWELL MICAOSWITCH DIV. 830 E. Arapaho Dr. HUGHES SEMICONDUCTOR PRODUCTS 

RIchardSon, TX 75081, Tel: 214-470-4271, TELEX: 73- CENTER, 500 Superior Ave.. Newport Beech, CA 92663, 
0890, FAX: 214-470-4417; Empl: 300; SIs. Mgt: Doug Te~ 714-759-2665, FAX: 714-759-2913; FSC No.: 62458; 
Rasmussen; Dist. Mgt: Dave Kimbrough SIs. Mgt: Sleven Aubin 

HOOSIER MAGNETICS, INC., 6545 W. Central Ave. HUGHEY & PHIWPS, INC. 2162 Union PI., Simi Valley, 
Rm.203. Toledo, OH 43617. Tel: 411H141-7173. FAX: 419- CA 93065, Tel: 805-581-5591, FAX: 805-581-5032; FSC 
841-7359; FSC No.: 3160; E.",t: 90 No.: 94295; Empl: 30; SIs. Mgt: Peter H. Johnson; Dist. 

Mgr_· Peter H. Johnson 

HOPKINS ENGRG. 12900 Foothin Blvd.. San Fernando, 
CA 91342, Tel: 819-361-8691, TELEX: 910380-5379, FAX: HUGIN INDUSTRIES INC. 745 Distel Dr. Los AlIos. CA 
818-361-7409; FSC No.: 02777; EIIl'L: 100 94022. Tel: 415-961-2950, FAX: 415-961-6431; E.",t: 6; 

SIs. Mgt: Peter Hugln 

HOPPECKE BATTERY SYSTEMS, INC. 292 Main St. 
Buller, NJ 07405, Tel: 201492-0045, TElEX: 5106002498, 
FAX: 201492-2714; SIs. Mgt: Arthur M. Silverman; Dist. 
Mgt: Arthur M. Silverman 

HULL CORP. 3535 Davisville Ad, Hatboro. PA 19040, Tel: 
215-672-7800, FAX: 215-672-7807; EmpL: 200; SIs. Mgt: 
C. T. Und; Dist. Mgt: J. T. Macinnes 

HUMISEAL DIV., CHASE Corporation, 28-80 BaE west, 
Woodside, NY 11377, Tel: 718-932-0800, TWX: 710-582-
2141, FAX: 718-932-4345; FSC No.: 99109;46058; Empl: 
150; SIs. Mgt: WilHam G. Loll 

HUMPHREY, INC. 9212 Balboa Ave. San Diego. CA 
92123. Tel: 619-585-6631, TWX: 910-335-2001, FAX: 619-
565-6873; EIIl'I.: 278 

HOPPER ELECTRONICS, 1943 West North Lane 9, HUNTINGTON ELECTRIC INC. P.O. Box 366. DepL 
Phoenix, p.;z 85021, Tel: 602-870-3093; Empl.: 10 EEM 87, Huntington. IN 46750, Tel: 219-358-0778, FAX: 
.•.............................•...........•..... 001175 219-3~7891; SIs. Mgt: Michael Khorshid 

HOTPACK CORP. 10940 Dutton Rd.. Philadelphia, PA 
19154, Tel: 215-824-1700, BOo-523-3608, TWX: 710-&70-
1694, FAX: 215-637-0519; FSC No.: 66; EmpL: 100; SIs. 
Mgt: Hugh McKenna 

HUNTSVILLE MICROSYSTEMS, INC. 3322 South 
MemorIal Pkwy. Huntsville, AI. 35801, Tel: 205-681-6005, 
TWX: 510-600-8258, FAX: 205-882-6701; EmpL: 30; SIs. 
Mgt: Kay Keller 

HYDR~ 

HYBRIDS INTERNATIONAL LTD., Thick Film 
Division. 311 N. Lindenwood Dr. Olathe, KS 66062. Tel: 
913-784-6400, FAX: 913-764-8409; Empl: 45; SIs. Mgt: 
Abdul GhaIoor; Dist. Mgt: John Finley 
.. .. ..... ... .•............ . ... ... ... A-1372-1373, 1727 

[ill Hybridyne Inc. 

FAX: 602-791-3899 
HYBRIDYNE, INC. 2155 N. Forbes Blvd.. Tucaon. AZ 

85745, Tel: 602-629-0001; EIIl'L: 90; SIs. Mgt: Richard 
Brady •......•.•........••...•..•..•••...•.•.••• A-1721 

L.ocaJ SeJes OffIces & Reps 
p.;z Phoenix. Wadsworth/Pacific... .. ..... 602-994-4840 
CA Sante Ana. Silicon Coast Assocs.. Inc. 

.................................•...•• 714-544-1131 
co Ft Collins, Rep SeIes .......••........ 303-228-1504 
IL Downers Grove, Rockford Controls Co. 

· . . . . . . . • • • . . . • . . • . . . . • • . . • . . . . . • . . . . . • 708-960-2046 
MA Needham HgIs.. Vanguard EIcIms. •••• 617449-5578 
MN Burnsville, Xerotex Technlgs. Corp. •.• 612-894-5007 
NJ Cherry Hil~ Metz-Senham-Assocs., Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603-424-0404 
NY Hartsdale. Spectrum Sis. Inc. .. .... . ... 914-472-6600 
PA Wyn~ Matz-Benham-Assocs., Inc. 

· . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .. 215-896-7300 
TX Austin. Design Miltg. & Assoc. ........ 512-263-9151 
TX Dallas. Design MkIg. & Assoc. ....•... 214-480-8151 
TX Houston, Design ~ & Assoc. ....... 713-55Q-3318 

Hotpack is a manufacturer and is sold direct To contact the 
salesman in your area call 600-523-3608 or 
215-824-1700. 

HURRICANE ELECTRONICS LAB. P.o. Box 1280, HY-cAL ENGINEERING. 9650 Telstar Ave.. EI Monte, CA 
Hurricane, UT 84737, Tel: 601-635-2003. FAX: 601-635- 91731, Tel: 818-444-4000, FAX: 818-444-1314; FSC No.: 
2495; FSC No.: 64109; Empl: 35; SIs. Mgtc C. R. Reeve 12199; EmpI.: 145; SIs. Mgt: D. Z. Chapman 

HOUSE OF BATTERIES, 776 W. 19 St. Costa Mesa. CA 
92627, Tel: 714-642-8222. 600-432-3385, FAX: 714-548-
6598; E.",t: 15; SIs. Mgt: Pat Hosooa 

HOUSTON ATI.AS, a Baker Hughes Company, 9441 
Baythome Drive, Houston, TX 77041, Tel: 713-462-6118, 
TELEX: 75-0187, FAX: 713462-1831; EmpL: 45; SIs. Mgr: 
Judy Hood 

HOUSTON INSTRUMENT, AMETEJ<. Inc.. 8500 
Cameron Ad, AustIn. TX 78753, Tel: 512-835-0900. TWX: 
910-&74-2022; EmpL: 450; Dist. Mgt: Rod Schaffner 

HOWARD INDUSTRIes, INC. Box 287, One North Dixie 
Hwy. Milford.lL 60953, Tel: 815-689-4105, FAX: 815-689-
4313; Empl.: 350; SIs. Mgt: Dan Sutler; Dist. Mgt: Barb 
Davis 

HOWELL INSTRUMENTS, 3479 W. VICkery Blvd.. Ft 
Worth. TX 76107, Tel: 817-336-7411, TELEX: 75-8233; 
FSC No.: 96869; EmpI.: 180; SIs. Mgr: Mike Lathem 

HP DIRECT, Hewlett-Packard. 1320 KIfer Ad, Sunnyvale, 
CA 94086. Tel: BOo-538-8787; EmpL: 60,000 

HUB8Bl.INDUSTRIAL CONTROLS INC. 50 Edwards 
St. Madison, OH 44057, Tel: 218-428-1161, ESVLNK: 99Q-
439, FAX: 218-428-7635 

HUDSON TOOL & DIE CO. 18 Melvern St. Newaik, NJ 
07105, Tel:201-589-1aoo. TWX: 710-995-4445, FAX: 201-
589-8570; FSC No.: 02875; EmpL: 300 

HUGHES AIRCRAFT CO. Connecting Devices Div. 
17150 Von Kerman Ave.. Irvine. CA 92714, Tel: 714-68Q-
5701, FAX: 714-68Q-5825; FSC No.: 53869; SIs. Mgt: 
Terry Jarnigan 

HUGHES AIRCRAFT CO., Electron Dynamics Div. 
3100 W. Lonita Blvd.. p.o. Box 2999, Torrance. CA 90509-
2999, Tel: 213-517-6000, T8..EX: 67-7084, TWX: 910-347-
7321, FAX: 213-517-6714; Empl: 1249; SIs. Mgt: Jerry H. 
Hannan 

HUGHES AIRCRAFT CO. Industrial Products 
Division, 2051 PaIomer Airport Ad., Carlsbad, CA 92009, 
Tel: 619-931-3000, FAX: 619-931'3334 

HUGHES ELECTRONICS PI;K)DUCTS CORP. 34467 
Industrial Ad, Uvonia, MI48150, Tel: 313-427-8310, FAX: 
313-427-2282; EmpL: 20; SIs. Mgt: Richard L Smith 

HUGHES MICROELECTRONIC CIRCUITS 

HURST 
FAX: 812-386-7504 

HURST MANUFACTURING DIV. Box 326, Princaton. 
IN 47670, Tel: 812-365-2564; Empl: 200; SIs. Mgt: Don 
Morrow....... .. ........ ..... ....... .... .. 801272-1275 

L.ocaJ Sales Offices & Reps 
AZ Phoenix. Sierra 100 Eng. .............. 602-272-0084 
CA Fullerton, Emerson Motor Div. ........ 714-992-4330 
CA Los Angeles. Sierra InerL Engrg. Co. ... 213-624-3123 
IL Chicago. Gaitan Assocs. ... . • . . . . •. . .. 708-512-0093 
IN Indianapolis, Emerson Motor Div ...... 317-842-1342 
MD Glen Arm, Hodgins Assoc. .......•...• 301-592-7047 
MA Lexington. Hathaway Elctms. ......... 617-661-7010 
MI Grand Rapids. Emerson Motor Div. ..: 616-942-9500 
MN Wayzata. Cardinal Sis. Co. ............ 612-475-0042 
NJ Sussex. CarboneAssocs. ............. 201-875-1682 
NM Phoenix. Sierra 100 Eng. .............. 602-272-00&4 
NY Rochester, Agma SIs. Assocs. •.••..•. 716-381-5640 
NY Syracuse. Agma SIs. Assocs ......... 716-381-5640 
NC Charlotte, Cartwright & Bean. Inc. ..... 704-538-0303 
OH Canton. Err18ison Elac. Co. ........... 218-4924119 
OK Edmond. Emerson Motor Div. ......... 405-340-8228 
GA Norcross, Cartwright & Bean. Inc. ...•. 404-368-0160 
TX Arlington. Emerson Motor Div. ........ 213-380-2670 
WA Seattte. Northmar .. . . . • • . . • . . . . • • . • • .. 206-524-5170 
WI Milwaukee, Bedgerep Inc. ... . . . . . . . . .. 414-241-9200 
EXP NY, Freeport. Minthorne Int'l .......... 516-5464700 
Can Burlington. ant. White Radio Ltd. ..••• 416-632-6894 

HUTRONIX. INC. 2400 S. 34th Place, Tucson, p.;z 85726, 
Tel: 602-790-5348, FAX: 602-790-&836; FSC No.: 70206; 
E.",t: 119 

HV COMPONENT ASSOCIATES INC. POBox 2484, 
Farmingdale, NJ 07727, Tel: 908-938-4499, FAX: 908-938-
4451; EmpI.: 20; SIs. Mgt: Dennis R. Dean 

HYBRICON CORPORATION, 12 Willow Road, Ayer, MA 
01432, Tel: 508-772-5422. TWX: 710-347-0654, FAX: 508-
772-2983; Empl: 74; SIs. Mgt: Janis K Parker 

HYBRID DESIGNS, INC. 668 W. Baker, Costa Mesa. CA 
92628, Tel: 714-557-9933, FAX: 714-557-0322; FSC No.: 
16450; EIIl'L: 85; SIs. Mgt: Bob Soberman 

DIVISION.5OOSuperiorAve.P.QBoxH,NewportBeech, HYBRID ELECTRONICS CORP. 6 DeAngelo or. 
CA 92858-8903, Tel: 714-759-2952, TWX: &. FAX: 714- BedIorcI. MA 01730, Tel: 617-275-5350, FAX: 617-275-
759-2260 3470; E.",t: 12; SIs. Mgt: John PanIaZIs 

HYCOMP, INC. 165 Cedar Hili St. Marlborough. MA 01752, 
Tel: 508485-8300, TWX: 710-347-Q385, FAX: 508481-
1547; FSC No.: 34707; Empl: 65; SIIJ. Mgt: David Petros 

HYDRO-GEN PRODUCTS INC. P.O. Box 1517, Fort 
Collins, CO 60522-1517, Tel: BOo-779-0128, FAX: 303-
499-0528; EmpI.: 25; SIs. Mgt: Derek Bobo; Dist. Mgt: 
DerekBobo 
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Santa Monica. CA 90404 Oakland. CA 94606 
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HYLETR 
HYlETRONICS:LITTON INDUSTRIES, Newtown Ad.. 

Uttteton, MA 01460, Tel: 6,7-'486-89", lWX: 710-347-
0856; FSC No.: 22534; EIT1lL: 72; SIs: Mgr" Rodney Helng 

HY MEG CORP., 854 westgate. Addison, IL 60005, Tel: 
708-543-9250, FAX: 708-543-9260; EIT1lL: 24; SIs. Mgr" 
Vincent Cupidro .•••••• ;.................. A·1918-1918 

Local Sales OffIces & Reps 
CA La Habra, CygOus ................... . 213-691-2993 

415-961-1422 
516-585-9686 

CA Mountain View, Westech ............ . 
NY Ronkonkoma, KoeIb8r & Mack ....... . 
WI Cedarburg, American Microelectronics 

41 +-375-4339 

HVPERLOGIC CORPORATION, 2411 E. Valley Pkwy. 
294, Escondido, CA 92027, Tel: 619-746-2765, FAX: 619-
746-4089; ErnpL: 2 

HYPERTRONICS CORP. 16 Brent Dr., Hudson. MA 
01749, Tel: 508-588-0451, 800-225-9228, FAX: 508-568-
Osao; FSC No.: 50541; Empi.: 145; SIs. Mgr" E. Delryl11Jle 

FROM STOCK 

.idee 
CORPORATION 

RELAYS • SWITCHES 
TIMERS • SOCKETS 
LED LIGHTS/LAMPS 

The e Largest 
Relay •• 

Dlstflbutor . 
In the World 

Over 
8.000.000 
Relays & 
SWitches 
In Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

Manufacturers and Sales Offices niI'lDM"", 

HY-Q INTERNATIONAL (USA) INC., 1438 Cox Ad.. 
Erlanger, KY 41.018, .Tel: 808-283-5000, FAX: 808-283-
0883; FSC No.: 10070; EIT1ll: 26; SIs. Mgr" Pam Deshler 
....................................... ; ........ ., A·,375 

Can Concord, OM, TradeElcl. SUpp., LId. .• 418-661-7111 
Can Nepean, Ont, Carsten EIctms. ........ 613-728-9250 
Can Scarborough, om, Carsten EIctms. Lid. 

•.........•...........•...........••... 418-495-7705 
Can St Laurent, Qua., Carsten EIctms. . . . . • 514-334-6321 

HY-TEC INDUSTRIES, Div. 01 Topo Industries. Inc.· Can Sl Laurent, Qua., ZEI EIecIronicsm Inc. 
P.D, Box 91, Shoreham, NY 11786, Tel: 518-924-6686; ....................................... 514-342-6211 
SIs. Mgr" Tom Poole Can Surrey, ac., M8II1CO Corp. ............ 804-591)-1553 

HYTEK MIC~YSTEMS, INC., 400 Hot SpriI1gS Ad.. 
carson City, NY 89706, Tel: 702-883-0820, FAX: 702-883-
0827; FSC No.: 0ANM4; Empl.: 00; SIs. Mgr: Jon Presnell 

ICC, INC. 1144 w. Grove Ava., Orange, CA 92665, Tel: 714-
998-8310; TB.EX: 49922451CCUSA, FAX: 714-998-5910; 
EmpL:25 

ICI ADVANCEP MATERIALS, 475 Creamery Way, Exton, 
PA 19341, Tel: 215-363-4500, TB.EX: 4973041, TWX: 
51~668-6728, FAX: 215-363-4749; SIs. Mgr" William 
Shaker 

ICIINC.I901 Petra La, Placentia, CA 92670, Tel: 714-579-
7575, FAX: 714-579-3127; Empl.: 8 

IC MASTER, 645 Stewart Ava., G8Iden City, NY 11530, Tel: 
516-227-1300, FAX: 516-227-1901 

ICQ-RALL Y CORPORATION. 2575 E.Bayshore Ad.. Palo 
Ano, CA 94303, Tel: 415-856-9900, FAX: 415-856-8378; 
FSC No.: 51705; EmpL: 45: Dist. Mgr" Barbara Enad/Doug 
Frail 

ICS ELECTRONICS CORP. 744 S. Hillview Dr. Milpitas, 
CA 95035-5545, Tel: 408-283-5500, FAX: 408-283-5896; 
FSC No.: 58558; Empl.: 20; SIs. Mgr" Thomas D. Curfman; 
Dis/. Mgr" Thomas D. Curfman 

IC SENSORS, INC. 1701 McCarthy BlVd. Milpitas, CA 
95035, Tel: 408-432-1800, FAX: 408-434-6887; Empl.: 
150; SIs. Mgr" Greg HaYes . 

'fdea 
FAX: 213-690-1352 

IDEA, INC. 1300 Pioneer Sl, SIs. B, Brea, CA 92821; Tel: 
213-897-4332; Dist. MgT" Margina D. Dennis 
.............................. B"088-'087,"64-"85 

Local Sales OffIces & Reps 
FL Devie, AmerIca's Res. Co. : . . . . . . . . . . . . 305-473-2550 
FL Jacksonville, America's Res. Co. .. ... .. 904-733-3822 
FL Orlando, America's Res. Co. .......... 407-330-3155 
IL Chicago, MGA, Inc. ................... 312-n5-1151 
IN Indianapolis, MGA, Inc. ................ 317-846-5788 
IA Cedar Rapids, Tech. Elect, Inc. ....... 319-366-5443 
MI Fli~ MGA, Inc. ....................... 313-732-3922 
MI Southfield, MGA, Inc. .. .. . . . .. . . . . . . . .. 313-358-4151 
NH Amherst, Bennetron ................... 603-B8()'7008 
TX Dellas, Tycom Sis. Co. ................ 214-96()'7368 
VA Midlothian, PaceseIIer CorI11 SIs. ... . . 804-744-1337 
WI Milwaukee, MGA,1nc. .................. 414-546-4466 
WI Oregon. MGA, Inc. .................... 608-835-5540 
Can Kanata, Ont, Canadian MkIg. Technlgs. 

. ....................................... 613-591-9555 
Can Mississauga, om, Canadian MkIg. Technlgs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418-612-0900 
Can Pl Claire, Qua., Canadian MkIg. Technlgs. 

.. ... ..• .. ..•.. .. . .. ... ..•.. . .. .. . .. .•. 514-694-8088 

Local Distributors 
CA Anaheill) Hills, Bulblronics-West ...... 71~3-0533 
CA Buena Park, Ford EIcIms., Inc. ........ 714-521-8080 
CA Mission Viejo, OpIo Plus c) ............ 114-38().6654 
CA San Jose, Rose EIcIm. Distrbg. ....... 408-943-0300 
CT Wallingford, GRS-Midan EIcIms., Inc. •• 203-265-20n 
FL Devle, Area DIsl, Inc. ................. 305-473-2550 
FL Delray Beech, Fastbon Florida Corp. .. 407-272-3100 
FL Melbourne, GAS-Rome Elclms. ..... :. 407-242-8151 
IL Addison, Belford Elclms., Inc. ••••...•. 708-691-1100 
IL Chicago, Leads EIecIroComps. •. . . . • . 312-625-3800 
IL SChaumburg. QPS EIcIms., Inc. ....... 708-884-6620 
MD Columbia, GAS Elctrns. .............. ~ 301-995-8744 
MN Plymouth, Leads Electro Comp. ..... .. 612-557-1277 
NJ Camden, GAS Elctrns. .. . . .. . . . . . . . . . . . 609-964-8500 
NY Farmingdale, Bulblronics ............. 516-249-2272 
OR Beeverton,Rose EIcIm. Distrbg. Co... 503-629-9288 
PA Reading, GAS Elclms. ................ 215-375-4477 
TX Richardson, Component Technlg. Corp. 

. . .. ......... .. ........ ...... ...... ..... 214-437-2211 
Can Calgary, Alb., Memco Corp. ...•... :... 403-258-3389 

IDEAL INDUSTRIES, 4450 Becker P~ Sycamore, IL 80178, 
Tel: 815-895-5181, lWX: 911H139-0613; EIT1lL: 700; SIs. 
Mgr" Bob Bukowsky 

IDEAL PRECISION METER, 214 Franklin Sl, Brooklyn, 
NY 11222, Tel: 212-383-6904, lWX: 71~584'2180; FSC 
No.: 11707;1030+41; EmpL: 150; . SIs. Mgr" T. Bell 

IDEAL TAPE CO. American Biltrite Inc. 1400 Mldda-x 
Sl, LoweI~ MA 01851, Tel: 508-458-61133, FAX: 508-45&-
0302; SIs. Mgr" Sharon Walker 

IDEASSOCIA TES, INC.. 29 Dunham Ad, Billerica, MA 
01821, Tel: 508-663-6878, TB.EX:·497978O, FAX: 508-
663-6851; Ernpl.: 1500; SIs. Mgr" Nora Feldman GIldea, 
VP Sis. &MkIg. 

idee 
CORPORATION 

FAX: 408-744-9055 
IDEC CORPORATION, 1213 Elko Drive, Sunnyvale, CA 

94089-221" Tel: 408-747-0550, TB.EX: 34-0601, lWX: 
91 ~339-9383; FSC No.: 00886; EIT1lL: 85; SIs. Mgr" 
Wallace BaldwIn, GenL Sis. Mgr. •.. a·1502-1503, 1709 

Local Sales OffIces & Reps 
AL Birmingham, Bryoo Co. ......•.....•.. 205-672-9760 
AZ. PhOenix, Western Automation •..••... 602-265-2788 
CA Laguna Hills, Western Autometlon •.•. 714-859-8988 
CA Sunnyvale, Idee Corp. ................ 408-747-0550 
CO Lakewood, T.M.M.L.................... 303-232-1516 
FL West Palm Beech, Boggs & Assocs. .. 407-478-8082 
FL Olctrnar, Boggs &Assocs. ............. 813-855-1812 
IL Schaumburg. Idee Corporation .... ..... 312-882-7887 
IL South Barrington, Bu-Nell Engtg....... 312-561-9000 
IN Indianapolis, Uberty SIs. .............. 317-88&-8396 
KS Overland Park, TMW ......•.........• 913-383-1818 
MA Norwood, Hyland Assocs. ... ;......... 617-762-0345 
MI Fannington, Schiller- McBride Assoc. 

MN Minnetonka, S. J. Collins & Assocs. .. . 
MO St Louis, TMW Co. .................. . 
NM Albuquerque, T MM.L ................ . 
NY Patchogue, Optimum Sis. Co. ........ . 
NY Syracusa, Lachut EIcIrL Sis. Inc. ...... . 
NC Kernersville, Heritage Sis. Assocs. ... . 
OH Cincinnati, James Murray & Assocs. .. 
OH Cleveland, Matthew Haley Co. ...•.... 
OH Perrysburg. Matthew 'Halay Co. .•..... 
OK Tulsa, Don Plummer Sis.· Co. ........ . 
OR Portl8nd, SPS Elclms. ................ . 
PA Cuddy, Brown-Yates Elec.Equip. Co. .. 
PA Philadelphia. Ffte.Walker, Inc. ........ . 
SC Taylors, HeriIege Sis. Assocs. ........ . 
TN Knoxville, Tubbs Agy ................ .. 
TN Memphis, Winstead Tech. Svcs. ..... . 
TX Dellas, SW MkIg. Assocs. ............ . 
TX Houston. SW MkIg. ASsocs. .......... . 
UT SaIl Lake City, T.M.Ml ............... . 
VA Alexandria, TD.I. ..................... . 
VA Richmond, Dumington & Assocs. .... . 
WA Redmond, SPS EIcIms. .............. . 
WI Appleton, Bu-Nell Erigrg. ............ .. 
WI Waukesha, Bo-Nell Engrg. ........... . 

313-553-0100 
612-933-7661 
314-664-4005 
505-298-6693 
516-758-0644 
315-458-6400 
919-996-4374 
513-574-8500 
218-892-1820 
419-874-0488 
918-835-0979 
503-297-11919 
412-221-4200 
215-233-2100 
003-292-1723 
615-577-0689 
901-372-4550 
21+-341-11831 
713-537-8166 
801-487-7676 
703-971-8982 
804-282-8383 
208-323-4140 
414-733-4242 
414-784-0994 

IDENTATRONICS: INC. 425 Lively Blvd., Elk Grove, IL 
60007, Tel: 708-437-2654, 1-800-323-5403, TB.EX: 
754319 CARD UD, FAX: 708-437-2680; SIs. Mgr" Gregg 
Powell 

IEC ELECTRONICS CORP. 105 Norton Sl, Newark, NY 
14513, Tel: 315-331-7742, FAX: 315-331-3547; EmpL: 
600; SIs. MgT" Frank Montabana; Dist. Mgr" Frank 
Montabena 

Local Sales OffIces & Reps 
AL Huntsville, EIecIrarnark, Inc. ..•.. . . . . .. 205-830-4400 
AZ. Mesa. Electro Craft, Inc. .. .... .. ....... 002-752-8710' 
FL AIIamonIe Sp., EIecIramark, Inc. .....•. 407-830-0844 
IL Arlington HgIa., Dytecl C8ntra1......... 708-394-3380 
CA Fountain Valley, Sager EIctms. .. .. . ... 714-957-3367 
IN Indianapolis, Dytec/Central ...•..•.•.. 317-297-5988 

700 North American offices only. For worldwide reps & distributors, see Vol. W. 'EEM 1991 

HYLETR 
HYlETRONICS:LITTON INDUSTRIES, Newtown Ad.. 

Uttteton, MA 01460, Tel: 6,7-'486-89", lWX: 710-347-
0856; FSC No.: 22534; EIT1lL: 72; SIs: Mgr" Rodney Helng 

HY MEG CORP., 854 westgate. Addison, IL 60005, Tel: 
708-543-9250, FAX: 708-543-9260; EIT1lL: 24; SIs. Mgr" 
Vincent Cupidro .•••••• ;.................. A·1918-1918 

Local Sales OffIces & Reps 
CA La Habra, CygOus ................... . 213-691-2993 

415-961-1422 
516-585-9686 

CA Mountain View, Westech ............ . 
NY Ronkonkoma, KoeIb8r & Mack ....... . 
WI Cedarburg, American Microelectronics 

41 +-375-4339 

HVPERLOGIC CORPORATION, 2411 E. Valley Pkwy. 
294, Escondido, CA 92027, Tel: 619-746-2765, FAX: 619-
746-4089; ErnpL: 2 

HYPERTRONICS CORP. 16 Brent Dr., Hudson. MA 
01749, Tel: 508-588-0451, 800-225-9228, FAX: 508-568-
Osao; FSC No.: 50541; Empi.: 145; SIs. Mgr" E. Delryl11Jle 

FROM STOCK 

.idee 
CORPORATION 

RELAYS • SWITCHES 
TIMERS • SOCKETS 
LED LIGHTS/LAMPS 

The e Largest 
Relay •• 

Dlstflbutor . 
In the World 

Over 
8.000.000 
Relays & 
SWitches 
In Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

Manufacturers and Sales Offices niI'lDM"", 

HY-Q INTERNATIONAL (USA) INC., 1438 Cox Ad.. 
Erlanger, KY 41.018, .Tel: 808-283-5000, FAX: 808-283-
0883; FSC No.: 10070; EIT1ll: 26; SIs. Mgr" Pam Deshler 
....................................... ; ........ ., A·,375 

Can Concord, OM, TradeElcl. SUpp., LId. .• 418-661-7111 
Can Nepean, Ont, Carsten EIctms. ........ 613-728-9250 
Can Scarborough, om, Carsten EIctms. Lid. 

•.........•...........•...........••... 418-495-7705 
Can St Laurent, Qua., Carsten EIctms. . . . . • 514-334-6321 

HY-TEC INDUSTRIES, Div. 01 Topo Industries. Inc.· Can Sl Laurent, Qua., ZEI EIecIronicsm Inc. 
P.D, Box 91, Shoreham, NY 11786, Tel: 518-924-6686; ....................................... 514-342-6211 
SIs. Mgr" Tom Poole Can Surrey, ac., M8II1CO Corp. ............ 804-591)-1553 

HYTEK MIC~YSTEMS, INC., 400 Hot SpriI1gS Ad.. 
carson City, NY 89706, Tel: 702-883-0820, FAX: 702-883-
0827; FSC No.: 0ANM4; Empl.: 00; SIs. Mgr: Jon Presnell 

ICC, INC. 1144 w. Grove Ava., Orange, CA 92665, Tel: 714-
998-8310; TB.EX: 49922451CCUSA, FAX: 714-998-5910; 
EmpL:25 

ICI ADVANCEP MATERIALS, 475 Creamery Way, Exton, 
PA 19341, Tel: 215-363-4500, TB.EX: 4973041, TWX: 
51~668-6728, FAX: 215-363-4749; SIs. Mgr" William 
Shaker 

ICIINC.I901 Petra La, Placentia, CA 92670, Tel: 714-579-
7575, FAX: 714-579-3127; Empl.: 8 

IC MASTER, 645 Stewart Ava., G8Iden City, NY 11530, Tel: 
516-227-1300, FAX: 516-227-1901 

ICQ-RALL Y CORPORATION. 2575 E.Bayshore Ad.. Palo 
Ano, CA 94303, Tel: 415-856-9900, FAX: 415-856-8378; 
FSC No.: 51705; EmpL: 45: Dist. Mgr" Barbara Enad/Doug 
Frail 

ICS ELECTRONICS CORP. 744 S. Hillview Dr. Milpitas, 
CA 95035-5545, Tel: 408-283-5500, FAX: 408-283-5896; 
FSC No.: 58558; Empl.: 20; SIs. Mgr" Thomas D. Curfman; 
Dis/. Mgr" Thomas D. Curfman 

IC SENSORS, INC. 1701 McCarthy BlVd. Milpitas, CA 
95035, Tel: 408-432-1800, FAX: 408-434-6887; Empl.: 
150; SIs. Mgr" Greg HaYes . 

'fdea 
FAX: 213-690-1352 

IDEA, INC. 1300 Pioneer Sl, SIs. B, Brea, CA 92821; Tel: 
213-897-4332; Dist. MgT" Margina D. Dennis 
.............................. B"088-'087,"64-"85 

Local Sales OffIces & Reps 
FL Devie, AmerIca's Res. Co. : . . . . . . . . . . . . 305-473-2550 
FL Jacksonville, America's Res. Co. .. ... .. 904-733-3822 
FL Orlando, America's Res. Co. .......... 407-330-3155 
IL Chicago, MGA, Inc. ................... 312-n5-1151 
IN Indianapolis, MGA, Inc. ................ 317-846-5788 
IA Cedar Rapids, Tech. Elect, Inc. ....... 319-366-5443 
MI Fli~ MGA, Inc. ....................... 313-732-3922 
MI Southfield, MGA, Inc. .. .. . . . .. . . . . . . . .. 313-358-4151 
NH Amherst, Bennetron ................... 603-B8()'7008 
TX Dellas, Tycom Sis. Co. ................ 214-96()'7368 
VA Midlothian, PaceseIIer CorI11 SIs. ... . . 804-744-1337 
WI Milwaukee, MGA,1nc. .................. 414-546-4466 
WI Oregon. MGA, Inc. .................... 608-835-5540 
Can Kanata, Ont, Canadian MkIg. Technlgs. 

. ....................................... 613-591-9555 
Can Mississauga, om, Canadian MkIg. Technlgs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418-612-0900 
Can Pl Claire, Qua., Canadian MkIg. Technlgs. 

.. ... ..• .. ..•.. .. . .. ... ..•.. . .. .. . .. .•. 514-694-8088 

Local Distributors 
CA Anaheill) Hills, Bulblronics-West ...... 71~3-0533 
CA Buena Park, Ford EIcIms., Inc. ........ 714-521-8080 
CA Mission Viejo, OpIo Plus c) ............ 114-38().6654 
CA San Jose, Rose EIcIm. Distrbg. ....... 408-943-0300 
CT Wallingford, GRS-Midan EIcIms., Inc. •• 203-265-20n 
FL Devle, Area DIsl, Inc. ................. 305-473-2550 
FL Delray Beech, Fastbon Florida Corp. .. 407-272-3100 
FL Melbourne, GAS-Rome Elclms. ..... :. 407-242-8151 
IL Addison, Belford Elclms., Inc. ••••...•. 708-691-1100 
IL Chicago, Leads EIecIroComps. •. . . . • . 312-625-3800 
IL SChaumburg. QPS EIcIms., Inc. ....... 708-884-6620 
MD Columbia, GAS Elctrns. .............. ~ 301-995-8744 
MN Plymouth, Leads Electro Comp. ..... .. 612-557-1277 
NJ Camden, GAS Elctrns. .. . . .. . . . . . . . . . . . 609-964-8500 
NY Farmingdale, Bulblronics ............. 516-249-2272 
OR Beeverton,Rose EIcIm. Distrbg. Co... 503-629-9288 
PA Reading, GAS Elclms. ................ 215-375-4477 
TX Richardson, Component Technlg. Corp. 

. . .. ......... .. ........ ...... ...... ..... 214-437-2211 
Can Calgary, Alb., Memco Corp. ...•... :... 403-258-3389 

IDEAL INDUSTRIES, 4450 Becker P~ Sycamore, IL 80178, 
Tel: 815-895-5181, lWX: 911H139-0613; EIT1lL: 700; SIs. 
Mgr" Bob Bukowsky 

IDEAL PRECISION METER, 214 Franklin Sl, Brooklyn, 
NY 11222, Tel: 212-383-6904, lWX: 71~584'2180; FSC 
No.: 11707;1030+41; EmpL: 150; . SIs. Mgr" T. Bell 

IDEAL TAPE CO. American Biltrite Inc. 1400 Mldda-x 
Sl, LoweI~ MA 01851, Tel: 508-458-61133, FAX: 508-45&-
0302; SIs. Mgr" Sharon Walker 

IDEASSOCIA TES, INC.. 29 Dunham Ad, Billerica, MA 
01821, Tel: 508-663-6878, TB.EX:·497978O, FAX: 508-
663-6851; Ernpl.: 1500; SIs. Mgr" Nora Feldman GIldea, 
VP Sis. &MkIg. 

idee 
CORPORATION 

FAX: 408-744-9055 
IDEC CORPORATION, 1213 Elko Drive, Sunnyvale, CA 

94089-221" Tel: 408-747-0550, TB.EX: 34-0601, lWX: 
91 ~339-9383; FSC No.: 00886; EIT1lL: 85; SIs. Mgr" 
Wallace BaldwIn, GenL Sis. Mgr. •.. a·1502-1503, 1709 

Local Sales OffIces & Reps 
AL Birmingham, Bryoo Co. ......•.....•.. 205-672-9760 
AZ. PhOenix, Western Automation •..••... 602-265-2788 
CA Laguna Hills, Western Autometlon •.•. 714-859-8988 
CA Sunnyvale, Idee Corp. ................ 408-747-0550 
CO Lakewood, T.M.M.L.................... 303-232-1516 
FL West Palm Beech, Boggs & Assocs. .. 407-478-8082 
FL Olctrnar, Boggs &Assocs. ............. 813-855-1812 
IL Schaumburg. Idee Corporation .... ..... 312-882-7887 
IL South Barrington, Bu-Nell Engtg....... 312-561-9000 
IN Indianapolis, Uberty SIs. .............. 317-88&-8396 
KS Overland Park, TMW ......•.........• 913-383-1818 
MA Norwood, Hyland Assocs. ... ;......... 617-762-0345 
MI Fannington, Schiller- McBride Assoc. 

MN Minnetonka, S. J. Collins & Assocs. .. . 
MO St Louis, TMW Co. .................. . 
NM Albuquerque, T MM.L ................ . 
NY Patchogue, Optimum Sis. Co. ........ . 
NY Syracusa, Lachut EIcIrL Sis. Inc. ...... . 
NC Kernersville, Heritage Sis. Assocs. ... . 
OH Cincinnati, James Murray & Assocs. .. 
OH Cleveland, Matthew Haley Co. ...•.... 
OH Perrysburg. Matthew 'Halay Co. .•..... 
OK Tulsa, Don Plummer Sis.· Co. ........ . 
OR Portl8nd, SPS Elclms. ................ . 
PA Cuddy, Brown-Yates Elec.Equip. Co. .. 
PA Philadelphia. Ffte.Walker, Inc. ........ . 
SC Taylors, HeriIege Sis. Assocs. ........ . 
TN Knoxville, Tubbs Agy ................ .. 
TN Memphis, Winstead Tech. Svcs. ..... . 
TX Dellas, SW MkIg. Assocs. ............ . 
TX Houston. SW MkIg. ASsocs. .......... . 
UT SaIl Lake City, T.M.Ml ............... . 
VA Alexandria, TD.I. ..................... . 
VA Richmond, Dumington & Assocs. .... . 
WA Redmond, SPS EIcIms. .............. . 
WI Appleton, Bu-Nell Erigrg. ............ .. 
WI Waukesha, Bo-Nell Engrg. ........... . 

313-553-0100 
612-933-7661 
314-664-4005 
505-298-6693 
516-758-0644 
315-458-6400 
919-996-4374 
513-574-8500 
218-892-1820 
419-874-0488 
918-835-0979 
503-297-11919 
412-221-4200 
215-233-2100 
003-292-1723 
615-577-0689 
901-372-4550 
21+-341-11831 
713-537-8166 
801-487-7676 
703-971-8982 
804-282-8383 
208-323-4140 
414-733-4242 
414-784-0994 

IDENTATRONICS: INC. 425 Lively Blvd., Elk Grove, IL 
60007, Tel: 708-437-2654, 1-800-323-5403, TB.EX: 
754319 CARD UD, FAX: 708-437-2680; SIs. Mgr" Gregg 
Powell 

IEC ELECTRONICS CORP. 105 Norton Sl, Newark, NY 
14513, Tel: 315-331-7742, FAX: 315-331-3547; EmpL: 
600; SIs. MgT" Frank Montabana; Dist. Mgr" Frank 
Montabena 

Local Sales OffIces & Reps 
AL Huntsville, EIecIrarnark, Inc. ..•.. . . . . .. 205-830-4400 
AZ. Mesa. Electro Craft, Inc. .. .... .. ....... 002-752-8710' 
FL AIIamonIe Sp., EIecIramark, Inc. .....•. 407-830-0844 
IL Arlington HgIa., Dytecl C8ntra1......... 708-394-3380 
CA Fountain Valley, Sager EIctms. .. .. . ... 714-957-3367 
IN Indianapolis, Dytec/Central ...•..•.•.. 317-297-5988 

700 North American offices only. For worldwide reps & distributors, see Vol. W. 'EEM 1991 



Manufacturers and Sales Offices Directory 
MA Wakefield, Wood SIs. ...•............. 617-245-8300 
NJ Nep1une, Motoreps of N.Y. Inc. .•..... 201-774-1220 
NY Roches1er, H. C. Johnson Agy. .. .. . . .. 716-462-0740 
MI BenlDn Harbor, McNabb & Assocs. ... 616-925-2166 
NC Raleigh, CSR Elctrns. ........•........ 91 ~76-92OO 
GA Norcross, Electramark, Inc. . . . . . . . . . . .. 404-446-7915 
OH Dublin, Electronic Sis. & Technlg. Inc. 

........•.............................. 614-792-7667 
TX Cadar Park, Rice Entprs. .....•........ 512-331-1146 
TX Lilwisville, Rice En1prs. ............•.. 214-436-6062 
can Arthur, Ont, Calbrooke Mktg ..•.•...... 519-646-3810 

lEE (INDUSTRIAL ELECTRONIC ENGINEERS~ 
n40 Lemona Ave.. Van Nuys. CA 91405, Tel: 816-787-
0311, FAX: 816-781-9795; Ernpl.: 425; Sis. Mgr: R Niaar 
. . . . . . . . .. ... .. . .. . .. . .. .. . . . . . .. . .. B.l066-1089, 1814 

Local Salas Offices & Raps 

IEI-ISKARA ELECTRONICS INC. INC, See Iskara 
Electronics, Inc. 

IERC, 135 W. MagnoNa Blvd., Burbank, CA 91502, Tel: 213-
849-2481, TWX: 91 ().498-2206, ESYLNK: 62851515, FAX: 
816-646-8872; FSC No.: 98978; EmpL: 97; Sis. Mgr: Dan 
Kelchum; Dist. Mgr: Ken McPherson 

FAX: 516-334-5988 

ILLINO 

• ,11-,.".. 
FAX: 708-673-2850 

ILUNOIS CAPACITOR, INC., 3757 W. Touhy Ave.. 
lincolnwOOd, IL 60645, Tel: 706-675-1760; ErnpI.: 35; SIs. 
Mgr: George Wundsan ................... A.l0es-l0. 

Local Sales Offices & Reps 
AZ Chandler, Lindberg Co. ..... ; .......... 602-786-9115, 
. FAX:602-786-4546 
AR Little Rock, Doby Assocs., Inc. ......... 501-221-7510, 

AL Hun1sville, TMA Technlg. Mktg. Assocs. 
...............•.... 20&'883-7893,FAX:205-882-6162 

AZ Phoenix, Howe & Howe Sis., Inc. ..•.... 602-264-7971, 
FAX:602-263-6914 

lET LABS, INC, 534 Main St, Westbury, NY 11590, Tel: CA 
516-334-5959; FSC No.: 62015; Sis. Mgr: Sam Sheena 

FAX:501-221-7510 
Anaheim, WestRep .................... 714-527-2822, 

FAX:714-527-3668 
San Diego, Westrep ................... 619-566-6580, . . . . . ... .... .. . .... . . .. . .. . ... . .. ... [101206, 1258-1265 CA 

CA Brae. Masco EIc1rns., Inc. .............. 714-529-0866, 
FAX:714-529-7855 

CA Campbell, Leo Tech. SIs. ...........•.• 406-376-9900, 
FAX:406-37()'0447 

CA Carlsbad, Zerimar Sis; Inc. ............ 619-436-3379 
CA Los Angeles, Masco EIc1ms., Inc. ..... 714-529-0866 
CA San Jose, Amasco .................... 406-262-1500 
CA Santa Ana. Masco Elctms., Inc. ........ 714-636-7870, 

FAX:714-836-7870 
CA Woodland Hills, Varigon, Inc ........... 816-594-5080 
eo lakewOOd, CristeErMeade Co .......... 303-232-0287, 

FAX:303-232-0323 
CT North Haven, Kitchen & Kutchin, Inc. 

.................... 203-239-0212,FAX:203-234-9106 
FL Deerfield, TMA Tech. Mldg. Assocs. .... 305-427-1090, 

FAX:305-427-1626 
FL Largo, TMA Technlg. Mktg. Assocs. .... 813-531-4405, 

FAX:813-545-8617 
FL Orlando, TMA Tech. Mktg. Assocs. ..... 407-867-3760, 

FAX:407-857-6412 
GA Norcross, TMA Tech. Mktg. Assocs ..... 404-446-3565, 

FAX:404-446-0569 
GA Norcross,· TMA Technlg. Mktg. Assocs. 

· . . . . . . . . . . • . . . . . . .. 404-446-3565,FAX:404-446-0569 
IL Arlington Hgts., Phoenix EIctm. SIs. •... 706-394-4422, 

FAX:706-394-5834 
IL Highland Park, Bransky Sis. ........•... 706-433-2375, 

IFR SYS. INC. 10200 W. York St, Wichila, KS 67215, Tel: 
316-522-4981, TWX: 91()'741-6952, FAX: 316-524-2623; 
Empl.: 700; Sis. Mgr: T. Dideum 

mmm 
ILC DATA DEVICE 
CORPORATION 

FAX: 516-567-7358 
ILC DATA DEVICE CORP., 105 Wilbur P~ Bohemia, NY 

11716-2462, Tel: 516-567-5600; FSC No.: 19645; EmpI.: 
700; Sis. Mgr: J. P. Sheahan; Dist. Mgr: Marshall Lecoff 
........................................... D·1176-11n 

Local Salas Offices & Reps 
AL Huntsville, Montgomery Mktg. ........ . 
AZ Scottsdale, Frad Board Assocs. ...... . 
AZ Tuscan, Frad Board Assocs. ........ .. 
CA Fallbrook, Gary Chilcote & Assocs. .. . 
CA Garden Grove, ILC Data Ovcs. Corp. .. 
CA San Jose, ILC Data OVes. Corp. ...... . 
CA Woodland Hills, ILC Data OVcs. Corp. 

205-83().0498 
602-994-9366 
602-299-1508 
619-728-7678 
714-695-97n 
406-236-3260 

FAX:706-433-23n eo 
IN Indianapolis, Wilson Tech. SIs. ......... 317-872-2513, CT 

.. . .. .. .. . . . .. .. .. . . . .. . .. .. .. .. .. . . . .• 816-982-1772 
Englewood, Quorum 3 SIs. Grp. . . . • • .. 303-799-8100 
Canton Center, Dynamic SIs. of New Eng. FAX:317-672-1l664 

KS Lenexa, Midtec .... 913-541-o505,FAX:913-541-1729 FL 
MA Burlington, Kitchen & Kutchln, Inc .•.... 617-229-2660, FL 

FAX:617-273-5895 GA 
MI Southfield, L H. Dicke/man Co. ........ 313-353-8210, IL 

FAX:313-353-1433 IN 
MN Burnsville, 2M Sales, Inc. .........•.... 612-89().7774, KS 

FAX:612-894-9342 KS 
MO St Louis, Midtec ... 314-275-8666,FAX:314-275-6659 MD 
NY Endicott, Advanced Comps. Comp. Inc. MA 

607-785-3191 
NY Endwel~ Advanced Comps. Corp. Inc. 

· ...... , ................ '" .. , .. " . . . .. 607-785-9471 
NY Manhasset, Win-Cor e/c1m. Sis. ....... 516-627-9474 
NY N. Syracuse, Advanced Comps. Corp., Inc. 

.................... 315-699-2671,FAX:315-699-4611 
NY Rochester, Advancad Comps. Corp. Inc. 

............•.......................... 716-544-7017 
NY Scottsville, Advanced Comps. Corp. Inc. 

· . .. . .. . . . . . . . .. . . . .. . . .. .. . . . . • . . . . ... 716-669-1429 
NC Raleigh, DHR Mldg. Inc. .. ............. 919-829-1970, 

FAX:91~1906 

OH Richfield, Geotronix, Inc .•.............. 216-659-6100, 
FAX:216-659-3435 

OH TrotwOOd, Geotronlx, Inc. .....•.....•.. 513-654-5939, 
FAX:513-837-0537 

OR Beaverton, Olson Tech. SIs. Corp. ...... 503-643-9488, 
FAX:503-626-1985 

PA Allison Pk. Geotronix, Inc. ............. 412-467-1770, 
FAX:412-467-1331 

PA Norristown, RJI .... 215-631-1414,FAX:215-631-1640 
SC Greenville, DHR Mk1g. Inc. .•.....•..... 603-235-3594, 

FAX:603-271-8712 
TX Dallas, MGR EIctms., Inc ....•....•.•... 214-238-5246, 

800-356-7231 
lIT Salt Lake CiIy, R2 Mk1g. Inc. .......... 801-595-0631 
VA Springfield, Pantech ................... 703-451-5700, 

MI 
MI 
MN 
MO 
NJ 
NJ 
NM 
NY 
NY 
NY 
NY 
MD 
NC 
NC 
OH 
OH 
OH 
OR 
PA 
PA 
TX 
TX 
TX 
UT 
VT 

.. . .. .. . .. . . .. .. .. . . .. .. . .. .. .. .. .. .. .• 203-693-6567 
Cassleberry, Perrott Assocs. .......... 407-63().0094 
Clearwater Beach, Perrott Assocs. .... 813-530-5779 
Norcross, Montgomery Mk1g. Inc. ..... 404-447-6124 
IIasca, Janus, Inc. .. .. • .. .. .. .. .. .. .. .. 706-250-9650 
Carme~ Giesting & Assocs. ........... 317-844-5222 
Lenexa, Dytec/South ................. 913-668-0215 
Wichila, Dytec South, Inc. ............. 316-263-7090 
FrederiCk, ILC Data Dvc. Corp ......... 301-896-3121 
BurNngton, Dynamic Sis. 01 New Eng. 

Comstock Pk. Giesting & Assocs. ... . 
Livonia, Giesting & Assocs. .......... . 
Eden Prairie, Comprehensive Tech. .. . 
Maryland Hgts., Dytec/South ........ . 
MtLaurel, Paragon Sis. & Mktg. ...... . 
Totowa, LC Data OVes. Corp. ........ . 
Albuquerque, Ne/co Electronix ....... . 
E. Rochester, Tri Tech EIc1ms., Inc ..•. 
EndweN, Tri Tech Elctms., Inc. ....... . 
Faye/taville, Tri-Tech E/ctms, Inc. .... . 
Fishkill, Tri Tech EIctms., Inc. ........ . 
Glen Bumie, Mecrotech Assocs. ..... . 
Cary, Montgomery Mk1g. Inc. ........ . 
RaleIgh, Montgomery Mktg; Inc. ...... . 
Cincinnati, Giesting & Assocs. ....... . 
Dayton, Lionel Fadotin ............... . 
Euclid, Giesting & Assocs. .......... .. 
Portland, Venture EIc1rns. ., .......... . 
Harrisburg, Paragon Sis. & Mktg. ..... . 
Pittsburgh, Giesting & Assocs. ....... . 
Austin, Bonser-Philhower Sis. ........ . 
Houston, Bonser-Philhower Sis. ......• 
Richardson, Bonser-Philhower SIs. .••• 
Salt Lake CiIy, Quorum 3 Sis. Grp. ...• 
Graniteville, Dynamic Sis. of New Eng. 

617-272-5676 
616-784-9437 
313-476-8106 
612-941-7181 
314-739-0665 
609-776-1190 
201-785-1734 
505-292-1399 
716-385-6500 
807-754-1094 
315-446-2661 
914-697-5811 
301-766-1111 
919-467-6319 
919-851-0010 
513-385-1105 
513-275-8345 
216-261-8705 
503-624-0617 
717-657-2063 
412-626-3553 
512-346-9186 
713-782-4144 
214-234-6438 
801-943-9221 

FAX:703-451-5949 
WA Bellevue, Olson Tech. Sis. Corp. • ...... 206-883-7792, 

FAX:206-883-9478 

VA Sterling. ILC Data OVes. Corp. ........ . 
802-476-4223 
703-45()'7900 
206-454-4594 
414-542-7575 
61~725-3704 
416-791-5922 
514-698-6750 

WA Bellevue, VantuJe EIctms. ............ . 
WI Waukesha, Janus, Inc. ............... . 

WI Cedarburg, Bransky SIs. ............... 414-3n-6837, can Ontario, Cantec Rep., Inc. .......... ". 
FAX:414-377-6837 can Ontario, cantec Rep., Inc. ............ . 

Can Quebec, Cantec Rep., Inc. .......... .. 
IEH CORP. 109 Prince St, New York, NY 10012, Tel: 212-

6n-I661 , TWX: 71 ()'581-4338, FAX: 212-674-1046; FSC 
No.: 97913; ErnpI.: 250; SIs. Mgr: Louis Roberts; Dist. 
Mgr: louis Roberts 

ILC TECHNOLOGY, INC. 398 Java Dr. Sunnyvale, CA 
94089, Tel: 406-745-7900, FAX: 406-744-0829; SIs. Mgr: 
Lynn Reiter 

FAX:619-566-3126 
CA San Jose, Amold Tech. SIs., Inc. ...•..• 406-954-0400, 

FAX:406-954-1440 
eo Denver, Undberg Co. .................. 303-758-9033, 

FAX:303-758-5863 
CT Bris1o~ Techng. Prods. Grp. .••.......•. 203-585-1843, 

FAX:203-585-1643 
FL Coral Springs, H.H.P. Assocs., Inc. ••...• 305-753-8389, 

FAX:305-753-8472 
FL Palm Bay, H.H.P. Assocs; Inc. ...•.•.•.• 407-951-9236, 

FAX:407-951-1135 
FL Tampa, H.HP. Assocs, Inc. ............ 813-988-0581 
FL Tarpon Springs, HHP & Assocs. ......• 813-973-6099, 

FAX:813-837-5374 
FL Winter Park, H.H.P. Assocs., Inc. ., ••...• 407-740-0320, 

FAX:407-74G-0319 
IN GreenwOOd, Valentine & Assocs. ...... 317-888-2260, 

FAX:317-681-4904 
IN Kokomo, Valentine & Assocs. .......... 317-452-7390, 

FAX:317-452-n57 
IN South Bend, VaIen1ine & Assocs. ...... 219-288-7070, 

FAX:219-233-1779 
IA Marion, AEM, Inc. ...................... 319-377-1129, 

FAX:319-3n-I539 
KS Lenexa, AEM Inc. ...................... 913-888-0022, 

FAX:913-888-0136 
MA Brookline, Technology Prods. Grp. .••.• 617-731-Q858, 

FAX:617-734-1429 
MA Shrewsbury, Techn. Prods. Grp. ••• FAX:508-386-2775 
MI Farmington Hills, Luebbe SIs. Co. ...... 31~8, 

FAX:313-489-6629 
MI Grand Rapids, Qualily Prods. .......... 616-942-2683, 

FAX:616-942-1951 
MN New Brighton, Design Tech. Comps. Inc. 

.................... 612-831-3738,FAX:612-831-3540 
MS Jackson, Doby Assocs. ................ 601-981-1138, 

FAX:601-362-5107 
MO Bridgeton, AEM, Inc. ................... 314-296-9900, 

FAX:314-296-8660 
NJ Woodbridge, Jade Mktg. ............... 201-750-2998, 

FAX:201-750-2898 
NM Albuquerque, Lindberg Co .......•.....• 505-661-1006, 

FAX:505-661-1007 
NY E. Syracuse, Electra SIs. Corp. .••..•... 315-463-1246, 

FAX:315-463-1717 
NY Rochester, E/ctra Sis. Corp. ............ 716-427-7660, 

. FAX:716-427-1l614 
OH Cincinnati, Stegman Blaine Mk1g. Inc. 

. . . . . • . . • . . . • . . . . . .• 513-729-1969,FAX:513-729-1964 
OH Cleveland, Stegman Blaine Mk1g.1nc. 

. .. .. .. . .. . .. .. . . ... 216-572-QOO3,FAX:216-236-3229 

Over 
1.000.000 
IndIcators 
& LED's 
In Stock. 

INDUSTRIAL ELECTRONIC 
ENGINEERS 

• 
Over 

8.000.000 
Relays & 
Switches 
in Stock. 

3) 452·1229 (415) 835·1500 
1301 Olympic Blv·d., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 701 

Manufacturers and Sales Offices Directory 
MA Wakefield, Wood SIs. ...•............. 617-245-8300 
NJ Nep1une, Motoreps of N.Y. Inc. .•..... 201-774-1220 
NY Roches1er, H. C. Johnson Agy. .. .. . . .. 716-462-0740 
MI BenlDn Harbor, McNabb & Assocs. ... 616-925-2166 
NC Raleigh, CSR Elctrns. ........•........ 91 ~76-92OO 
GA Norcross, Electramark, Inc. . . . . . . . . . . .. 404-446-7915 
OH Dublin, Electronic Sis. & Technlg. Inc. 

........•.............................. 614-792-7667 
TX Cadar Park, Rice Entprs. .....•........ 512-331-1146 
TX Lilwisville, Rice En1prs. ............•.. 214-436-6062 
can Arthur, Ont, Calbrooke Mktg ..•.•...... 519-646-3810 

lEE (INDUSTRIAL ELECTRONIC ENGINEERS~ 
n40 Lemona Ave.. Van Nuys. CA 91405, Tel: 816-787-
0311, FAX: 816-781-9795; Ernpl.: 425; Sis. Mgr: R Niaar 
. . . . . . . . .. ... .. . .. . .. . .. .. . . . . . .. . .. B.l066-1089, 1814 

Local Salas Offices & Raps 

IEI-ISKARA ELECTRONICS INC. INC, See Iskara 
Electronics, Inc. 

IERC, 135 W. MagnoNa Blvd., Burbank, CA 91502, Tel: 213-
849-2481, TWX: 91 ().498-2206, ESYLNK: 62851515, FAX: 
816-646-8872; FSC No.: 98978; EmpL: 97; Sis. Mgr: Dan 
Kelchum; Dist. Mgr: Ken McPherson 

FAX: 516-334-5988 

ILLINO 

• ,11-,.".. 
FAX: 708-673-2850 

ILUNOIS CAPACITOR, INC., 3757 W. Touhy Ave.. 
lincolnwOOd, IL 60645, Tel: 706-675-1760; ErnpI.: 35; SIs. 
Mgr: George Wundsan ................... A.l0es-l0. 

Local Sales Offices & Reps 
AZ Chandler, Lindberg Co. ..... ; .......... 602-786-9115, 
. FAX:602-786-4546 
AR Little Rock, Doby Assocs., Inc. ......... 501-221-7510, 

AL Hun1sville, TMA Technlg. Mktg. Assocs. 
...............•.... 20&'883-7893,FAX:205-882-6162 

AZ Phoenix, Howe & Howe Sis., Inc. ..•.... 602-264-7971, 
FAX:602-263-6914 

lET LABS, INC, 534 Main St, Westbury, NY 11590, Tel: CA 
516-334-5959; FSC No.: 62015; Sis. Mgr: Sam Sheena 

FAX:501-221-7510 
Anaheim, WestRep .................... 714-527-2822, 

FAX:714-527-3668 
San Diego, Westrep ................... 619-566-6580, . . . . . ... .... .. . .... . . .. . .. . ... . .. ... [101206, 1258-1265 CA 

CA Brae. Masco EIc1rns., Inc. .............. 714-529-0866, 
FAX:714-529-7855 

CA Campbell, Leo Tech. SIs. ...........•.• 406-376-9900, 
FAX:406-37()'0447 

CA Carlsbad, Zerimar Sis; Inc. ............ 619-436-3379 
CA Los Angeles, Masco EIc1ms., Inc. ..... 714-529-0866 
CA San Jose, Amasco .................... 406-262-1500 
CA Santa Ana. Masco Elctms., Inc. ........ 714-636-7870, 

FAX:714-836-7870 
CA Woodland Hills, Varigon, Inc ........... 816-594-5080 
eo lakewOOd, CristeErMeade Co .......... 303-232-0287, 

FAX:303-232-0323 
CT North Haven, Kitchen & Kutchin, Inc. 

.................... 203-239-0212,FAX:203-234-9106 
FL Deerfield, TMA Tech. Mldg. Assocs. .... 305-427-1090, 

FAX:305-427-1626 
FL Largo, TMA Technlg. Mktg. Assocs. .... 813-531-4405, 

FAX:813-545-8617 
FL Orlando, TMA Tech. Mktg. Assocs. ..... 407-867-3760, 

FAX:407-857-6412 
GA Norcross, TMA Tech. Mktg. Assocs ..... 404-446-3565, 

FAX:404-446-0569 
GA Norcross,· TMA Technlg. Mktg. Assocs. 

· . . . . . . . . . . • . . . . . . .. 404-446-3565,FAX:404-446-0569 
IL Arlington Hgts., Phoenix EIctm. SIs. •... 706-394-4422, 

FAX:706-394-5834 
IL Highland Park, Bransky Sis. ........•... 706-433-2375, 

IFR SYS. INC. 10200 W. York St, Wichila, KS 67215, Tel: 
316-522-4981, TWX: 91()'741-6952, FAX: 316-524-2623; 
Empl.: 700; Sis. Mgr: T. Dideum 

mmm 
ILC DATA DEVICE 
CORPORATION 

FAX: 516-567-7358 
ILC DATA DEVICE CORP., 105 Wilbur P~ Bohemia, NY 

11716-2462, Tel: 516-567-5600; FSC No.: 19645; EmpI.: 
700; Sis. Mgr: J. P. Sheahan; Dist. Mgr: Marshall Lecoff 
........................................... D·1176-11n 

Local Salas Offices & Reps 
AL Huntsville, Montgomery Mktg. ........ . 
AZ Scottsdale, Frad Board Assocs. ...... . 
AZ Tuscan, Frad Board Assocs. ........ .. 
CA Fallbrook, Gary Chilcote & Assocs. .. . 
CA Garden Grove, ILC Data Ovcs. Corp. .. 
CA San Jose, ILC Data OVes. Corp. ...... . 
CA Woodland Hills, ILC Data OVcs. Corp. 

205-83().0498 
602-994-9366 
602-299-1508 
619-728-7678 
714-695-97n 
406-236-3260 

FAX:706-433-23n eo 
IN Indianapolis, Wilson Tech. SIs. ......... 317-872-2513, CT 

.. . .. .. .. . . . .. .. .. . . . .. . .. .. .. .. .. . . . .• 816-982-1772 
Englewood, Quorum 3 SIs. Grp. . . . • • .. 303-799-8100 
Canton Center, Dynamic SIs. of New Eng. FAX:317-672-1l664 

KS Lenexa, Midtec .... 913-541-o505,FAX:913-541-1729 FL 
MA Burlington, Kitchen & Kutchln, Inc .•.... 617-229-2660, FL 

FAX:617-273-5895 GA 
MI Southfield, L H. Dicke/man Co. ........ 313-353-8210, IL 

FAX:313-353-1433 IN 
MN Burnsville, 2M Sales, Inc. .........•.... 612-89().7774, KS 

FAX:612-894-9342 KS 
MO St Louis, Midtec ... 314-275-8666,FAX:314-275-6659 MD 
NY Endicott, Advanced Comps. Comp. Inc. MA 

607-785-3191 
NY Endwel~ Advanced Comps. Corp. Inc. 

· ...... , ................ '" .. , .. " . . . .. 607-785-9471 
NY Manhasset, Win-Cor e/c1m. Sis. ....... 516-627-9474 
NY N. Syracuse, Advanced Comps. Corp., Inc. 

.................... 315-699-2671,FAX:315-699-4611 
NY Rochester, Advancad Comps. Corp. Inc. 

............•.......................... 716-544-7017 
NY Scottsville, Advanced Comps. Corp. Inc. 

· . .. . .. . . . . . . . .. . . . .. . . .. .. . . . . • . . . . ... 716-669-1429 
NC Raleigh, DHR Mldg. Inc. .. ............. 919-829-1970, 

FAX:91~1906 

OH Richfield, Geotronix, Inc .•.............. 216-659-6100, 
FAX:216-659-3435 

OH TrotwOOd, Geotronlx, Inc. .....•.....•.. 513-654-5939, 
FAX:513-837-0537 

OR Beaverton, Olson Tech. SIs. Corp. ...... 503-643-9488, 
FAX:503-626-1985 

PA Allison Pk. Geotronix, Inc. ............. 412-467-1770, 
FAX:412-467-1331 

PA Norristown, RJI .... 215-631-1414,FAX:215-631-1640 
SC Greenville, DHR Mk1g. Inc. .•.....•..... 603-235-3594, 

FAX:603-271-8712 
TX Dallas, MGR EIctms., Inc ....•....•.•... 214-238-5246, 

800-356-7231 
lIT Salt Lake CiIy, R2 Mk1g. Inc. .......... 801-595-0631 
VA Springfield, Pantech ................... 703-451-5700, 

MI 
MI 
MN 
MO 
NJ 
NJ 
NM 
NY 
NY 
NY 
NY 
MD 
NC 
NC 
OH 
OH 
OH 
OR 
PA 
PA 
TX 
TX 
TX 
UT 
VT 

.. . .. .. . .. . . .. .. .. . . .. .. . .. .. .. .. .. .. .• 203-693-6567 
Cassleberry, Perrott Assocs. .......... 407-63().0094 
Clearwater Beach, Perrott Assocs. .... 813-530-5779 
Norcross, Montgomery Mk1g. Inc. ..... 404-447-6124 
IIasca, Janus, Inc. .. .. • .. .. .. .. .. .. .. .. 706-250-9650 
Carme~ Giesting & Assocs. ........... 317-844-5222 
Lenexa, Dytec/South ................. 913-668-0215 
Wichila, Dytec South, Inc. ............. 316-263-7090 
FrederiCk, ILC Data Dvc. Corp ......... 301-896-3121 
BurNngton, Dynamic Sis. 01 New Eng. 

Comstock Pk. Giesting & Assocs. ... . 
Livonia, Giesting & Assocs. .......... . 
Eden Prairie, Comprehensive Tech. .. . 
Maryland Hgts., Dytec/South ........ . 
MtLaurel, Paragon Sis. & Mktg. ...... . 
Totowa, LC Data OVes. Corp. ........ . 
Albuquerque, Ne/co Electronix ....... . 
E. Rochester, Tri Tech EIc1ms., Inc ..•. 
EndweN, Tri Tech Elctms., Inc. ....... . 
Faye/taville, Tri-Tech E/ctms, Inc. .... . 
Fishkill, Tri Tech EIctms., Inc. ........ . 
Glen Bumie, Mecrotech Assocs. ..... . 
Cary, Montgomery Mk1g. Inc. ........ . 
RaleIgh, Montgomery Mktg; Inc. ...... . 
Cincinnati, Giesting & Assocs. ....... . 
Dayton, Lionel Fadotin ............... . 
Euclid, Giesting & Assocs. .......... .. 
Portland, Venture EIc1rns. ., .......... . 
Harrisburg, Paragon Sis. & Mktg. ..... . 
Pittsburgh, Giesting & Assocs. ....... . 
Austin, Bonser-Philhower Sis. ........ . 
Houston, Bonser-Philhower Sis. ......• 
Richardson, Bonser-Philhower SIs. .••• 
Salt Lake CiIy, Quorum 3 Sis. Grp. ...• 
Graniteville, Dynamic Sis. of New Eng. 

617-272-5676 
616-784-9437 
313-476-8106 
612-941-7181 
314-739-0665 
609-776-1190 
201-785-1734 
505-292-1399 
716-385-6500 
807-754-1094 
315-446-2661 
914-697-5811 
301-766-1111 
919-467-6319 
919-851-0010 
513-385-1105 
513-275-8345 
216-261-8705 
503-624-0617 
717-657-2063 
412-626-3553 
512-346-9186 
713-782-4144 
214-234-6438 
801-943-9221 

FAX:703-451-5949 
WA Bellevue, Olson Tech. Sis. Corp. • ...... 206-883-7792, 

FAX:206-883-9478 

VA Sterling. ILC Data OVes. Corp. ........ . 
802-476-4223 
703-45()'7900 
206-454-4594 
414-542-7575 
61~725-3704 
416-791-5922 
514-698-6750 

WA Bellevue, VantuJe EIctms. ............ . 
WI Waukesha, Janus, Inc. ............... . 

WI Cedarburg, Bransky SIs. ............... 414-3n-6837, can Ontario, Cantec Rep., Inc. .......... ". 
FAX:414-377-6837 can Ontario, cantec Rep., Inc. ............ . 

Can Quebec, Cantec Rep., Inc. .......... .. 
IEH CORP. 109 Prince St, New York, NY 10012, Tel: 212-

6n-I661 , TWX: 71 ()'581-4338, FAX: 212-674-1046; FSC 
No.: 97913; ErnpI.: 250; SIs. Mgr: Louis Roberts; Dist. 
Mgr: louis Roberts 

ILC TECHNOLOGY, INC. 398 Java Dr. Sunnyvale, CA 
94089, Tel: 406-745-7900, FAX: 406-744-0829; SIs. Mgr: 
Lynn Reiter 

FAX:619-566-3126 
CA San Jose, Amold Tech. SIs., Inc. ...•..• 406-954-0400, 

FAX:406-954-1440 
eo Denver, Undberg Co. .................. 303-758-9033, 

FAX:303-758-5863 
CT Bris1o~ Techng. Prods. Grp. .••.......•. 203-585-1843, 

FAX:203-585-1643 
FL Coral Springs, H.H.P. Assocs., Inc. ••...• 305-753-8389, 

FAX:305-753-8472 
FL Palm Bay, H.H.P. Assocs; Inc. ...•.•.•.• 407-951-9236, 

FAX:407-951-1135 
FL Tampa, H.HP. Assocs, Inc. ............ 813-988-0581 
FL Tarpon Springs, HHP & Assocs. ......• 813-973-6099, 

FAX:813-837-5374 
FL Winter Park, H.H.P. Assocs., Inc. ., ••...• 407-740-0320, 

FAX:407-74G-0319 
IN GreenwOOd, Valentine & Assocs. ...... 317-888-2260, 

FAX:317-681-4904 
IN Kokomo, Valentine & Assocs. .......... 317-452-7390, 

FAX:317-452-n57 
IN South Bend, VaIen1ine & Assocs. ...... 219-288-7070, 

FAX:219-233-1779 
IA Marion, AEM, Inc. ...................... 319-377-1129, 

FAX:319-3n-I539 
KS Lenexa, AEM Inc. ...................... 913-888-0022, 

FAX:913-888-0136 
MA Brookline, Technology Prods. Grp. .••.• 617-731-Q858, 

FAX:617-734-1429 
MA Shrewsbury, Techn. Prods. Grp. ••• FAX:508-386-2775 
MI Farmington Hills, Luebbe SIs. Co. ...... 31~8, 

FAX:313-489-6629 
MI Grand Rapids, Qualily Prods. .......... 616-942-2683, 

FAX:616-942-1951 
MN New Brighton, Design Tech. Comps. Inc. 

.................... 612-831-3738,FAX:612-831-3540 
MS Jackson, Doby Assocs. ................ 601-981-1138, 

FAX:601-362-5107 
MO Bridgeton, AEM, Inc. ................... 314-296-9900, 

FAX:314-296-8660 
NJ Woodbridge, Jade Mktg. ............... 201-750-2998, 

FAX:201-750-2898 
NM Albuquerque, Lindberg Co .......•.....• 505-661-1006, 

FAX:505-661-1007 
NY E. Syracuse, Electra SIs. Corp. .••..•... 315-463-1246, 

FAX:315-463-1717 
NY Rochester, E/ctra Sis. Corp. ............ 716-427-7660, 

. FAX:716-427-1l614 
OH Cincinnati, Stegman Blaine Mk1g. Inc. 

. . . . . • . . • . . . • . . . . . .• 513-729-1969,FAX:513-729-1964 
OH Cleveland, Stegman Blaine Mk1g.1nc. 

. .. .. .. . .. . .. .. . . ... 216-572-QOO3,FAX:216-236-3229 

Over 
1.000.000 
IndIcators 
& LED's 
In Stock. 

INDUSTRIAL ELECTRONIC 
ENGINEERS 

• 
Over 

8.000.000 
Relays & 
Switches 
in Stock. 

3) 452·1229 (415) 835·1500 
1301 Olympic Blv·d., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 
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IWNO 
ClH CoIumbu&, Stegman Btaine MkI9. Inc. 

••.••.•.••••••••.••. 814-4S7-2.358,FAX.1I14-4S7-2365 
ClH Vandalia, Stegman Blaine tMg., Inc. 

••••.••.••..••.•••.. 513-890-7975,FAX:513-890-5191 
PA Narberth, Bresson Assocs. •••.•..•••.•. 215-884-8480, 

FAX:215-864-7020 
TX Dallal, lnnova1lve Tach. SIs, Inc. .•••••. 214-341-2070. -

FAX:214-348-3750 
TX HousIon, Innovative Tech. SIs, Inc. .••• 713-952-5395, 

- - FAX:71~5398 

TX Round Rack, InnovaIive Tach. SIs; Inc. 
••..••••.••..•.•.••• 512-255-151D,FAX:512-255-1149 

VA ~ Bresson Assacs. .......... 703-330-7938 
VA MonaIa, Bresson Assocs. •.••..•..•.•• 703-721-4488 
WI Milwaukee, Erdman Sis. Co. .....•..... 414-281-1330, 

FAX:414-281-1331 

L.ot:sI DisfItbutonI 
AL Hll'llaVlIIe, Hammond EIcIms. .••...•.• 205-830-4784 
AL HuntavIIIe, ResIIcap Inc. ••.....•.••.•. 205-883-4270 
AZ PhoenIx, Arizona CofI1l8. Co. .....••.. 602-289-5855 
AR Ft. SmIIh, Ca1Ion Bates . . . . . .. . . . . . . . . 501-848-8201 
AR U\Ue Rock, C8rIIon Bates ............. 501-582-9100 
AR PIne Bull, C8rIIon Bates .............. 501-535-1354 
AR SprIngdale. C8rIIon Bates Co. ..••..•.. 501-758-5012 
CA irvine, InIegraIed EIcIms. Corp. ......•• 714-837-9980 
CAMlIpItas, C&IIomIa C8pacItor •. . . •• . . . . 408-282-8000 
CA ~ PIojecIIons Unlld. .........••. 408-942-1717 
CA NorNaIk, M)'I:o EIcIrnc. SUpp. ...•..•.. 213-404-2053 
CA ~ InIegraIed EIcIrns., Corp. 

•.•.•••••.••.••.•.•........••...•..•... 918-383-6030 
CA San DIego, Neumann EIcIms. ...•.•... 819-895-3005 
CA San DIego, ProjettIons UnIId. ...••.••. 819-458-7900 
CA San Joae, InI8graIed EIcIms. Corp. •... 408-435-1000 
CA Tustin, ProjecIions Unlld. .••..•....... 714-544-2700 
CO Denver, In\egraIecI EIcIms. Corp. ..•... 303-292-8121 
CO Denver, In\egraIecI EICIms., Corp. •.•.• 303-292-5537 
CO Englewood, Kimball EIcIms. •.•.••.•.. 303-799-0317 
CO Englewood, NEP EIcIms. ............. 303-799-91198 
CO I..iIIIeIDn, Indelco ...................... 303-795-343.1 
CT WaIIngIord, GAS Midan •.•..••.•..•.• 203-285-2077 
CT WaIIngIonI, MIdsIaIe EIcIms. ....•.... 203-285-9900 
FL Ft. LaudeIdaIe, Hanmond Elctms. ; .•. 305-973-7103 
FL Melbourne, G.R.S./Rome EIctms. ••.•. 407-242-8151 
FL Melbourne, Pridmore Corp. ........... 407-727-2491 
FL 0I1and0, Hammond EIcIms. ....... . . • . 407-1141-1010 
GA Norcross, Hammond EIcIms. ..• :..... .404-449-1996 
ID BaIse, Kimball EIcIms. ............ :... 208-342-3559 
ID PoCatello, Kimball EIcIms. •••.•....•.• 20&-232-2201 
L Hollman EsIaIes, In\egraIecI EICIms. Corp. 

.•••••••.•••••.•..••••••••.• , • .• . . • . • • . 70&-843-2040 

L Wood Dale, lIEf' EIcIms. ••....•.••... 
IN Cannel, Altex .••.•..•...•.•.•.•••..•.• 
IA Cedar RapIds, Advent EIctms., Inc. •... 
KS WIchIta, RSC EIcIms. •. ; ...•...•.••.•• 
LA ShravapaI1, Ca1Ion Bates ........... . 
MD Baltimore, Rasco/Baltimore •......... 
MD BeltsvIlle, Rasco/Washington ...•..... 
Me ColumbIa, G.R.S. EIcIms. Co. Inc. .•... 
MA BIIIertca, A.W. Mayer EIcIms. Co. .•.... 
MA WDtun, Lorcor ...................... . 
MI FlIRIling!on Hills, Advent EICIms., Inc. 

70&-272-9850 
70&-595-8500 
317-848-1323 
319-383-0221 
316-287-5213 
318-838-9975 
301'1131-11200 
301'1137-11100 
301-995-8744 
617-1!211-2255 
617-935-5024 

....................................... 313-477-1850 
MI Grand RapIds, Calder Elctms. ......... 616-898-7400 
MN EiIzen, C8pacItor Assocs. •...•.•.....• 507-495-3306 
MN Fridley, Voyager EIcIms. .............. 812-571-7766 
MN MInnaapoIs, Bergquist Co. ............ 612-635-2322 
MO Kansas CIty, Wallers IneII. Supp. ...... 816-531-7015 
MO Raytown, FhIigan EIcIms, Inc. , •• • •• . • 314-362-3388 
MO SprIngIIeId, C8rIIon Bates ............. 417-862-1899 
MO SI. Chartea, Rnnigan EIcIms. •. , •• . •. . • 314-946-6201 
NJ Camden, G.R.S. EIcIms. Co., Inc. •.•••• 8OH84-856O 
NJ RoaaIIe, LecIIon Inc:I. .................. 201-245-58511 
NY BuIIaIo,'Summit Dlstrs.lnc. ........... 716-667-2829 
NY Johnson CIty, ~ EIcIms. ........... 607-7211-3528 
NY Rome, Rome EIdrna. ................. 315-337-5400 
NC Greensboro, Hammond EIcIms. .. .. .. . 91 &-275-8391 
ClH AIaon, AESCO EIcIms. ................ 216-762-8818 
ClH CoIumbu8, AESCO EIcIms. ........... 814-662-6762 
OK 0Idah0ma CIty, Ca1Ion Bates ......... 405-681-4446 
OK Tulal, Altair EIcIms. ................... 918-252-5781 
OK TuIaa, Ca1Ion Bates ........ .......... 918-250-1828 
OR Beaverton, IntegraIed EIcIms. Corp. ... 503-841-1890 
PA Eldon, VSH EIcIms. ................... 215-363-2250 
PA No. V8I8IIi1laa, CMD .................. 412-678-8020 
PA PhI~ Shap EIcIms. Co., Inc.... 215-96Il-3300 
PA ReadIng, G.R.S. EIcIms. Co., Inc. .:.... 215-375-4477 
RI PawtuCkaI, Major/Edwards EIcIm., Supp. InC. 

...... .................................. 401-725-7400 
TN ~ Carlton Bates .............. 901-385-3539 
TN NalhvllIe, Ca1Ion Bates .............. 615-885-3232 
TN RIchanIson, RSC EIcIms. ............. 214-844-3444 
TX Austin, Altair EIcIms. .................. 512-837-4970 
TX AuIIIn, CarIIoM!aIes Co. ............. 512-837-9098 
TX Ft. Worth, cartIIIn-EIaIae Co. .......... 817-293-5558 
TX HousIon, Altair EIctms................. 713-462-3029 
TX RichaRIaOn, AIIaIr EIdrna. ............. 214-231-6166 

Manufacturers and-Sales Offices -Directory 
TX Texarkana, C8rIIon !3a1es ............. 214-792-6923 
UT San LakB CIty, KImball EIcIms. ...... ,. 801-328-2075 
UT W. Valley CIty,InIegraied EIcIms., Corp. 

....................................... 801-977-11750 
WA Bellevue, lnl8graledElclrns., Corp. .... 206-455-2727 
WA BoIheI~ ProjecIiona Unltd. ............. 206-485-2147 
WI -MlIwauk8e, BacIger CepacitQr SIs. ..... 414-281-1330 
WI New BeIlIn, Classic CofI1l8. Supp. Co. 

• . .. . . • . .. .. .. . • . . ... . • .. • . . . . . . . . • . . . • 414-788-5300 

IN.CII:lcurr TEST, One Fairchild ~ ClIfton Park, NY 
12065, Tel: 518-877-7042; EmpI.: 150; SIs. Mgt" Jack 
Banyas 

INA BEARING co., INC. 308 Springhill Farm Rei, Fort MHI, 
SC 29715, Tel: 803-548-8500, FAX: 1103-548-8599; SIs. 

, Mgr" RicII8Id Angel, VP SIa./Mktg.; DIst. Mgt" Earl Dukes, 
VP 

WI New BeIlIn, lIEf' EIcIms............... 414-785-11100 INCONIX CORP, See Hancock Electronics Corp. 
WI Sullivan, BergquIst Co. ............ .. .. 414-593-2025 

Illinois Lock 

FAJ<:70~537-1881 
IWNOIS LOCK Co., The Eastem Co., 301 W. Hintz 

Rei, Wheeling, IL 80090, Tal: 70&-537-1800; EmpI.: 120; 
SIs. Mgt" Rick Braback ................... 801710-1711 

INCOTHERM LIMITED, Holmer Road, HaraIord HR4 9SL, 
Tal: (44)432355660, FAX: (44)432352711;EI'r1IL: 10; SIs. 
Mgr" C. Paul Furrise 

.UN&"4N~ 
INCEK 
INoel eORPORATION 

FAJ<: 408"433-9330 
IMAGE GRAPHIcs, INC., 917 BridgeportAve., Shelton, CT INOEK CORPORATION, 2380 Qurna Dr. No. A. San 

06484, Tel: 203-928-0100, FAX: 203-928-9705; FSC No.: Joae, CA 95131, Tel: 408-432-1199; EmpI.:7; SIs. Mgt" 
5M867; EmpI.: 85; SIs. Mgr" Putnam Morgan Charles Grana1a; DIst. Mgr" Cha1e8 Gra.'1IIIa VP. SIs. & 

IMAGE SYSTEMS CORP. 11543 K-Tel Dr. Hopkins, MN 
55343, Tel: 812-935-1171, FAX: 812-935-1366; EmpI.: 12; 
SIs. Mgr" Marta Schell Volbrecht 

IMAGING & SENSING TECHNOLOGY CORP. 

Mktg. .. ................................... C",1I24-1825 

L.ot:sI Bales Offices & Reps 
CA Dana PoI~ PCA MKtg. & Sis. Energ. 

.......•.... , ....... 714-493-9822,FAX:714-240-1894 
CA San Diego, K-Trom:s .................. 61&-54&-7155, 

Waslinghouaa Circle, HOIaahaads, NY 14845, Tel: 6JJ7- CA 
FAX.1I1 &-578-0083 

Santa Clara, Pinnacle Sis. .•.•..••.•..• 4O&-248-74OD, 
796-3372, TWX: 510-252-1588, FAX: 807-796-3279; FAX:4O&-248-5129 
EI'r1IL:380 CO Waslmlnstar, Straube Assocs. MountaIn Statae, Inc. 

• . . . • . . • . • . . . . . . . • .. 303-428-OB9OFAX:303-428-0898 
IMAGING TECHNOLOGY INC., 600 W. Cummings PIt, CT Glastonbury, Ubelly Electro Mktg. '.... 203-857-8023 

Norcross, Mountain Electro Mktg. •....• 404-448-5594, WOburn, MA 0180H!343, Tel: 617-938-8444, TB.EX: GA 
948283, FAX: 617-1138-1757; EI'r1IL: 110; SIs. Mgt" John 
Hughes 

I.M.C., (International Microtronlcs Corp.), 4016 E. 
T~ Sl, Tuscan, AZ 85714, Tel: 602-748-7900, 
FAX: 802-790-2808; FSC No.: 5371; EmpI.: 22; SIs. Mgt" 
0. Fest; Dist. Mgt~ O. Fest 

IMC MAGNETICS CORP. Arizona Div. 1900 E. Fifth St, 

FAX:404-448-8230 
IL Deerfield, Brock & Cushman ••.•••••••• 708-405-9777, 

FAX:708-405-9778 
IN Granger, Gregory Sis. Co. .............. 21 &-272-9828, 

FAX:PRESS 5 & • 
MA Topsfield, Ubelly Electro Mktg. ........ 508-667~ 

FAX:508-667-2329 
MI Brighton, AP. Assocs. .................. 313-2211-6550, 

FAX:313-2211-9356 
Tempe, AZ 85281, Tel: 602-966-4441, TWX: 910-1151- MN Edina, GP Salas, Inc. ................... 612-831-2382, 
0001, FAX: 802-968-5026; SIs. MfJr" Joseph Guta FAX:812-831-2819 

MO Florissant, DaIHron ..................... 314-839-0033, 
IMC MAGNETICS CORP. Exec. Off. 100 Jericho 

Quadrangle, Sta. 221, Jericho, NY 11753, Tel: 516-938- NJ 
080D._ FAX: 516-938-0752; EmpL: 1,300; SIs. Mgr" Rudy NJ 
PascaralU 

- FAX:314-839-4290 
Dyno-Rap, Inc. ....................... ",201-874-5254 
Charry HiI~ Vantage Sis. Co. , .......... 8011-424-8777, 

FAX:809-424-8909 
NY Glen Cove, Dyno-Rap ................. 518-876-1588, 

IMe MAGNETICS CORP. Eastern Div. 570 Main St, 
Westbury, NY 11590, Tel: 516-334-7070, TWX: 510-222- OH 

FAX:518-678-4355 
Delaware, Bill Rorila Co. •••....••.•.. 614-363-18OD, 

FAX:614-363-1085 4469, FAX: 516-334-7723 
OK Tulsa, CompIach ...................... 918-622-7744, 

IMC MAGNETICS CORP. Florida Division, 14025 N.W. TX 
80th Ave., Miami Lakes, FL33014, Tel: 30&822-2558, FAX: 

FAX:918-680-0340 
Austin, ~h ...................... 512-343-0300" 

, FAX:512-345-2530 
305-825-3850 TX Houston, CompIach ................... 713-492-0005, 

FAX:713-492-6116 
Irving,CompIach ...................... 214-751-1181, IMID CORP. 540 ConvnarciaI St, Manchastar, NH 03101, TX 

Tel: 803-869-5224, FAX: 803-869-1571; EmpI.: 20; SIs. FAX:214-550-8113 
UT Salt lake CIty, Straube Assocs. Mountain Statae, Inc. Mgt" Frank N. Haigh 

IMEC CORP. 3065 Bayer Blvd. Sari DIego, CA 92154, Tel: 
61H90-2822; EmpI.: 1400; SIs. Mgr" R L Hill 

FAJ<: 81 ~886-4658 

. . . . . .. . . .. . .. . .. . .. 801-283-284O,FAi<:801-281-6846 
VA Front Royal, Ellron Sis. Inc. ..........•. 703-835-7201, 

FAX:703-635-1933 
Can PoInte ClaIre, Qua, Interep Tachnlgs. lid 

.................... 514-694-6544,FAX:514-894-2778 

L.ot:sI Di8tItbutots 
AZ Phoenix, Force EIacIronIcs ............ 809-437-106D, 

FAX.1I09-437-2369 
AZ T~ Harper SID. .......... .. .... 1-Il00-442-7737 
CA Compton, Harper SID. (H.Q.) .......... 213-117&-5090, 

FAX:213-832-1034 
CA EI Segundo, Foroa EIacIronIcs ......... 213-772-1324, 

- FAX:213-536-0139 

IMPERIAL ASTRONIcs, 19151 Parthenia St J, CA San DIego, HBIpar SID ................. 61 &-578-25OD, 
FAX:81 &-588-2923 NorIhrIdea.CA91324, Tal: 818-886-7672; FSC No.:50843; CA 

EmpI.: 38; SIB. Mgr" lauria Lea, OM ..... A·191&-1921 San Joae, Compass CofI1l8. ........... 408-432-7575, 

L.ot:sI Sales Offices & Reps 
CA ArnarIcM Canyon, Jacobson & Assocs. 

....................................... 707-552-4412 

lM.S. EQUIPMENT, INC. See Worldnet Marketing, 
Inc. 

IMTRONICS INDUSTRIES, 11930 3181 Ct. N., St 
PMaaburg, FL 33716, Tel: 813-572-9010. FAX: 813-572-
9012; EmpI.: 10; SIs. Mgt" Steven B. Cohen 

FAX:408-432-8013 
CA San Joae, DaIna Prods. ................ 40&-285-7220, 

FAi<:4O&-285-1038 
CA San ~ HBIpar SID .................. 408-943-9490, 

FAX:40&-843-1883 
CA Santa Clara, DC EIcIms. ............... 408-98(>-1199, 

FAX:408-9IlO-957 
CT Southbury, Heiland EIecIronIcs .•...••. 203-262-1700, 

FAX:203-284-0770 
GA Norcross, Applied Power .............. 404-283-0421, 

FAX:404-242-8316 

702 North American offices only. For worldwide reps & distributors, see,VoI. W. EEM 1991 

IWNO 
ClH CoIumbu&, Stegman Btaine MkI9. Inc. 

••.••.•.••••••••.••. 814-4S7-2.358,FAX.1I14-4S7-2365 
ClH Vandalia, Stegman Blaine tMg., Inc. 

••••.••.••..••.•••.. 513-890-7975,FAX:513-890-5191 
PA Narberth, Bresson Assocs. •••.•..•••.•. 215-884-8480, 

FAX:215-864-7020 
TX Dallal, lnnova1lve Tach. SIs, Inc. .•••••. 214-341-2070. -

FAX:214-348-3750 
TX HousIon, Innovative Tech. SIs, Inc. .••• 713-952-5395, 

- - FAX:71~5398 

TX Round Rack, InnovaIive Tach. SIs; Inc. 
••..••••.••..•.•.••• 512-255-151D,FAX:512-255-1149 

VA ~ Bresson Assacs. .......... 703-330-7938 
VA MonaIa, Bresson Assocs. •.••..•..•.•• 703-721-4488 
WI Milwaukee, Erdman Sis. Co. .....•..... 414-281-1330, 

FAX:414-281-1331 

L.ot:sI DisfItbutonI 
AL Hll'llaVlIIe, Hammond EIcIms. .••...•.• 205-830-4784 
AL HuntavIIIe, ResIIcap Inc. ••.....•.••.•. 205-883-4270 
AZ PhoenIx, Arizona CofI1l8. Co. .....••.. 602-289-5855 
AR Ft. SmIIh, Ca1Ion Bates . . . . . .. . . . . . . . . 501-848-8201 
AR U\Ue Rock, C8rIIon Bates ............. 501-582-9100 
AR PIne Bull, C8rIIon Bates .............. 501-535-1354 
AR SprIngdale. C8rIIon Bates Co. ..••..•.. 501-758-5012 
CA irvine, InIegraIed EIcIms. Corp. ......•• 714-837-9980 
CAMlIpItas, C&IIomIa C8pacItor •. . . •• . . . . 408-282-8000 
CA ~ PIojecIIons Unlld. .........••. 408-942-1717 
CA NorNaIk, M)'I:o EIcIrnc. SUpp. ...•..•.. 213-404-2053 
CA ~ InIegraIed EIcIrns., Corp. 

•.•.•••••.••.••.•.•........••...•..•... 918-383-6030 
CA San DIego, Neumann EIcIms. ...•.•... 819-895-3005 
CA San DIego, ProjettIons UnIId. ...••.••. 819-458-7900 
CA San Joae, InI8graIed EIcIms. Corp. •... 408-435-1000 
CA Tustin, ProjecIions Unlld. .••..•....... 714-544-2700 
CO Denver, In\egraIecI EIcIms. Corp. ..•... 303-292-8121 
CO Denver, In\egraIecI EICIms., Corp. •.•.• 303-292-5537 
CO Englewood, Kimball EIcIms. •.•.••.•.. 303-799-0317 
CO Englewood, NEP EIcIms. ............. 303-799-91198 
CO I..iIIIeIDn, Indelco ...................... 303-795-343.1 
CT WaIIngIord, GAS Midan •.•..••.•..•.• 203-285-2077 
CT WaIIngIonI, MIdsIaIe EIcIms. ....•.... 203-285-9900 
FL Ft. LaudeIdaIe, Hanmond Elctms. ; .•. 305-973-7103 
FL Melbourne, G.R.S./Rome EIctms. ••.•. 407-242-8151 
FL Melbourne, Pridmore Corp. ........... 407-727-2491 
FL 0I1and0, Hammond EIcIms. ....... . . • . 407-1141-1010 
GA Norcross, Hammond EIcIms. ..• :..... .404-449-1996 
ID BaIse, Kimball EIcIms. ............ :... 208-342-3559 
ID PoCatello, Kimball EIcIms. •••.•....•.• 20&-232-2201 
L Hollman EsIaIes, In\egraIecI EICIms. Corp. 

.•••••••.•••••.•..••••••••.• , • .• . . • . • • . 70&-843-2040 

L Wood Dale, lIEf' EIcIms. ••....•.••... 
IN Cannel, Altex .••.•..•...•.•.•.•••..•.• 
IA Cedar RapIds, Advent EIctms., Inc. •... 
KS WIchIta, RSC EIcIms. •. ; ...•...•.••.•• 
LA ShravapaI1, Ca1Ion Bates ........... . 
MD Baltimore, Rasco/Baltimore •......... 
MD BeltsvIlle, Rasco/Washington ...•..... 
Me ColumbIa, G.R.S. EIcIms. Co. Inc. .•... 
MA BIIIertca, A.W. Mayer EIcIms. Co. .•.... 
MA WDtun, Lorcor ...................... . 
MI FlIRIling!on Hills, Advent EICIms., Inc. 

70&-272-9850 
70&-595-8500 
317-848-1323 
319-383-0221 
316-287-5213 
318-838-9975 
301'1131-11200 
301'1137-11100 
301-995-8744 
617-1!211-2255 
617-935-5024 

....................................... 313-477-1850 
MI Grand RapIds, Calder Elctms. ......... 616-898-7400 
MN EiIzen, C8pacItor Assocs. •...•.•.....• 507-495-3306 
MN Fridley, Voyager EIcIms. .............. 812-571-7766 
MN MInnaapoIs, Bergquist Co. ............ 612-635-2322 
MO Kansas CIty, Wallers IneII. Supp. ...... 816-531-7015 
MO Raytown, FhIigan EIcIms, Inc. , •• • •• . • 314-362-3388 
MO SprIngIIeId, C8rIIon Bates ............. 417-862-1899 
MO SI. Chartea, Rnnigan EIcIms. •. , •• . •. . • 314-946-6201 
NJ Camden, G.R.S. EIcIms. Co., Inc. •.•••• 8OH84-856O 
NJ RoaaIIe, LecIIon Inc:I. .................. 201-245-58511 
NY BuIIaIo,'Summit Dlstrs.lnc. ........... 716-667-2829 
NY Johnson CIty, ~ EIcIms. ........... 607-7211-3528 
NY Rome, Rome EIdrna. ................. 315-337-5400 
NC Greensboro, Hammond EIcIms. .. .. .. . 91 &-275-8391 
ClH AIaon, AESCO EIcIms. ................ 216-762-8818 
ClH CoIumbu8, AESCO EIcIms. ........... 814-662-6762 
OK 0Idah0ma CIty, Ca1Ion Bates ......... 405-681-4446 
OK Tulal, Altair EIcIms. ................... 918-252-5781 
OK TuIaa, Ca1Ion Bates ........ .......... 918-250-1828 
OR Beaverton, IntegraIed EIcIms. Corp. ... 503-841-1890 
PA Eldon, VSH EIcIms. ................... 215-363-2250 
PA No. V8I8IIi1laa, CMD .................. 412-678-8020 
PA PhI~ Shap EIcIms. Co., Inc.... 215-96Il-3300 
PA ReadIng, G.R.S. EIcIms. Co., Inc. .:.... 215-375-4477 
RI PawtuCkaI, Major/Edwards EIcIm., Supp. InC. 

...... .................................. 401-725-7400 
TN ~ Carlton Bates .............. 901-385-3539 
TN NalhvllIe, Ca1Ion Bates .............. 615-885-3232 
TN RIchanIson, RSC EIcIms. ............. 214-844-3444 
TX Austin, Altair EIcIms. .................. 512-837-4970 
TX AuIIIn, CarIIoM!aIes Co. ............. 512-837-9098 
TX Ft. Worth, cartIIIn-EIaIae Co. .......... 817-293-5558 
TX HousIon, Altair EIctms................. 713-462-3029 
TX RichaRIaOn, AIIaIr EIdrna. ............. 214-231-6166 

Manufacturers and-Sales Offices -Directory 
TX Texarkana, C8rIIon !3a1es ............. 214-792-6923 
UT San LakB CIty, KImball EIcIms. ...... ,. 801-328-2075 
UT W. Valley CIty,InIegraied EIcIms., Corp. 

....................................... 801-977-11750 
WA Bellevue, lnl8graledElclrns., Corp. .... 206-455-2727 
WA BoIheI~ ProjecIiona Unltd. ............. 206-485-2147 
WI -MlIwauk8e, BacIger CepacitQr SIs. ..... 414-281-1330 
WI New BeIlIn, Classic CofI1l8. Supp. Co. 

• . .. . . • . .. .. .. . • . . ... . • .. • . . . . . . . . • . . . • 414-788-5300 

IN.CII:lcurr TEST, One Fairchild ~ ClIfton Park, NY 
12065, Tel: 518-877-7042; EmpI.: 150; SIs. Mgt" Jack 
Banyas 

INA BEARING co., INC. 308 Springhill Farm Rei, Fort MHI, 
SC 29715, Tel: 803-548-8500, FAX: 1103-548-8599; SIs. 

, Mgr" RicII8Id Angel, VP SIa./Mktg.; DIst. Mgt" Earl Dukes, 
VP 

WI New BeIlIn, lIEf' EIcIms............... 414-785-11100 INCONIX CORP, See Hancock Electronics Corp. 
WI Sullivan, BergquIst Co. ............ .. .. 414-593-2025 

Illinois Lock 

FAJ<:70~537-1881 
IWNOIS LOCK Co., The Eastem Co., 301 W. Hintz 

Rei, Wheeling, IL 80090, Tal: 70&-537-1800; EmpI.: 120; 
SIs. Mgt" Rick Braback ................... 801710-1711 

INCOTHERM LIMITED, Holmer Road, HaraIord HR4 9SL, 
Tal: (44)432355660, FAX: (44)432352711;EI'r1IL: 10; SIs. 
Mgr" C. Paul Furrise 

.UN&"4N~ 
INCEK 
INoel eORPORATION 

FAJ<: 408"433-9330 
IMAGE GRAPHIcs, INC., 917 BridgeportAve., Shelton, CT INOEK CORPORATION, 2380 Qurna Dr. No. A. San 

06484, Tel: 203-928-0100, FAX: 203-928-9705; FSC No.: Joae, CA 95131, Tel: 408-432-1199; EmpI.:7; SIs. Mgt" 
5M867; EmpI.: 85; SIs. Mgr" Putnam Morgan Charles Grana1a; DIst. Mgr" Cha1e8 Gra.'1IIIa VP. SIs. & 

IMAGE SYSTEMS CORP. 11543 K-Tel Dr. Hopkins, MN 
55343, Tel: 812-935-1171, FAX: 812-935-1366; EmpI.: 12; 
SIs. Mgr" Marta Schell Volbrecht 

IMAGING & SENSING TECHNOLOGY CORP. 

Mktg. .. ................................... C",1I24-1825 

L.ot:sI Bales Offices & Reps 
CA Dana PoI~ PCA MKtg. & Sis. Energ. 

.......•.... , ....... 714-493-9822,FAX:714-240-1894 
CA San Diego, K-Trom:s .................. 61&-54&-7155, 

Waslinghouaa Circle, HOIaahaads, NY 14845, Tel: 6JJ7- CA 
FAX.1I1 &-578-0083 

Santa Clara, Pinnacle Sis. .•.•..••.•..• 4O&-248-74OD, 
796-3372, TWX: 510-252-1588, FAX: 807-796-3279; FAX:4O&-248-5129 
EI'r1IL:380 CO Waslmlnstar, Straube Assocs. MountaIn Statae, Inc. 

• . . . • . . • . • . . . . . . . • .. 303-428-OB9OFAX:303-428-0898 
IMAGING TECHNOLOGY INC., 600 W. Cummings PIt, CT Glastonbury, Ubelly Electro Mktg. '.... 203-857-8023 

Norcross, Mountain Electro Mktg. •....• 404-448-5594, WOburn, MA 0180H!343, Tel: 617-938-8444, TB.EX: GA 
948283, FAX: 617-1138-1757; EI'r1IL: 110; SIs. Mgt" John 
Hughes 

I.M.C., (International Microtronlcs Corp.), 4016 E. 
T~ Sl, Tuscan, AZ 85714, Tel: 602-748-7900, 
FAX: 802-790-2808; FSC No.: 5371; EmpI.: 22; SIs. Mgt" 
0. Fest; Dist. Mgt~ O. Fest 

IMC MAGNETICS CORP. Arizona Div. 1900 E. Fifth St, 

FAX:404-448-8230 
IL Deerfield, Brock & Cushman ••.•••••••• 708-405-9777, 

FAX:708-405-9778 
IN Granger, Gregory Sis. Co. .............. 21 &-272-9828, 

FAX:PRESS 5 & • 
MA Topsfield, Ubelly Electro Mktg. ........ 508-667~ 

FAX:508-667-2329 
MI Brighton, AP. Assocs. .................. 313-2211-6550, 

FAX:313-2211-9356 
Tempe, AZ 85281, Tel: 602-966-4441, TWX: 910-1151- MN Edina, GP Salas, Inc. ................... 612-831-2382, 
0001, FAX: 802-968-5026; SIs. MfJr" Joseph Guta FAX:812-831-2819 

MO Florissant, DaIHron ..................... 314-839-0033, 
IMC MAGNETICS CORP. Exec. Off. 100 Jericho 

Quadrangle, Sta. 221, Jericho, NY 11753, Tel: 516-938- NJ 
080D._ FAX: 516-938-0752; EmpL: 1,300; SIs. Mgr" Rudy NJ 
PascaralU 

- FAX:314-839-4290 
Dyno-Rap, Inc. ....................... ",201-874-5254 
Charry HiI~ Vantage Sis. Co. , .......... 8011-424-8777, 

FAX:809-424-8909 
NY Glen Cove, Dyno-Rap ................. 518-876-1588, 

IMe MAGNETICS CORP. Eastern Div. 570 Main St, 
Westbury, NY 11590, Tel: 516-334-7070, TWX: 510-222- OH 

FAX:518-678-4355 
Delaware, Bill Rorila Co. •••....••.•.. 614-363-18OD, 

FAX:614-363-1085 4469, FAX: 516-334-7723 
OK Tulsa, CompIach ...................... 918-622-7744, 

IMC MAGNETICS CORP. Florida Division, 14025 N.W. TX 
80th Ave., Miami Lakes, FL33014, Tel: 30&822-2558, FAX: 

FAX:918-680-0340 
Austin, ~h ...................... 512-343-0300" 

, FAX:512-345-2530 
305-825-3850 TX Houston, CompIach ................... 713-492-0005, 

FAX:713-492-6116 
Irving,CompIach ...................... 214-751-1181, IMID CORP. 540 ConvnarciaI St, Manchastar, NH 03101, TX 

Tel: 803-869-5224, FAX: 803-869-1571; EmpI.: 20; SIs. FAX:214-550-8113 
UT Salt lake CIty, Straube Assocs. Mountain Statae, Inc. Mgt" Frank N. Haigh 

IMEC CORP. 3065 Bayer Blvd. Sari DIego, CA 92154, Tel: 
61H90-2822; EmpI.: 1400; SIs. Mgr" R L Hill 

FAJ<: 81 ~886-4658 

. . . . . .. . . .. . .. . .. . .. 801-283-284O,FAi<:801-281-6846 
VA Front Royal, Ellron Sis. Inc. ..........•. 703-835-7201, 

FAX:703-635-1933 
Can PoInte ClaIre, Qua, Interep Tachnlgs. lid 

.................... 514-694-6544,FAX:514-894-2778 

L.ot:sI Di8tItbutots 
AZ Phoenix, Force EIacIronIcs ............ 809-437-106D, 

FAX.1I09-437-2369 
AZ T~ Harper SID. .......... .. .... 1-Il00-442-7737 
CA Compton, Harper SID. (H.Q.) .......... 213-117&-5090, 

FAX:213-832-1034 
CA EI Segundo, Foroa EIacIronIcs ......... 213-772-1324, 

- FAX:213-536-0139 

IMPERIAL ASTRONIcs, 19151 Parthenia St J, CA San DIego, HBIpar SID ................. 61 &-578-25OD, 
FAX:81 &-588-2923 NorIhrIdea.CA91324, Tal: 818-886-7672; FSC No.:50843; CA 

EmpI.: 38; SIB. Mgr" lauria Lea, OM ..... A·191&-1921 San Joae, Compass CofI1l8. ........... 408-432-7575, 

L.ot:sI Sales Offices & Reps 
CA ArnarIcM Canyon, Jacobson & Assocs. 

....................................... 707-552-4412 

lM.S. EQUIPMENT, INC. See Worldnet Marketing, 
Inc. 

IMTRONICS INDUSTRIES, 11930 3181 Ct. N., St 
PMaaburg, FL 33716, Tel: 813-572-9010. FAX: 813-572-
9012; EmpI.: 10; SIs. Mgt" Steven B. Cohen 

FAX:408-432-8013 
CA San Joae, DaIna Prods. ................ 40&-285-7220, 

FAi<:4O&-285-1038 
CA San ~ HBIpar SID .................. 408-943-9490, 

FAX:40&-843-1883 
CA Santa Clara, DC EIcIms. ............... 408-98(>-1199, 

FAX:408-9IlO-957 
CT Southbury, Heiland EIecIronIcs .•...••. 203-262-1700, 

FAX:203-284-0770 
GA Norcross, Applied Power .............. 404-283-0421, 

FAX:404-242-8316 

702 North American offices only. For worldwide reps & distributors, see,VoI. W. EEM 1991 



Manufacturers and Sales Offices Directory 
IL Palatine, OHM Electronics •..••.•••..•• 70&-359-5500, 

FAX:70&-359-9686 
MA Ashland, Quality Components ..•.••••• 508-881-6504, 

FAX:508-881-1704 
MA Ashland, Quality Comps., Inc. ...•...... 508-881-6504, 

FAX:508-881-1704 
MA Westborough, In-Stock Prods. ..•...... 508-87()'5750, 

FAX:508-B70-0573 
MA Wilmington, Helland Electronics .•..•... 501H157-487O, 

FAX:508-B5B-0278 
MA WInchester, Webb Dislbn., Inc. ....•.... 617-729-5600, 

FAX:617-729-8839 
MN Fridley, VOYfJld8f Elclms. .....•....•.. 612-571-7766,F, 

612-571-9519 
MO St louis, BeckwIth Elec. .......•..•..•. 314-343-6463, 

FAX:314-343-7026 
NJ West Berlin, GCI Cotp. ................. 608-7~767, 

FAX:608-769-3649 
NY Ronkonkoma, Conco Elclms. .••.....•. 516-487-6200, 

FAX:516-467-3165 
OH Cincinnati, Hughes-Peters ............ 513-351-3000 
OH Columbus, Hughes-Peter Inc. .•........ 614-294-5351, 

FAX:614-294-7115 
OK Tulsa, Carlton-Bates ................... 918-25()'1626, 

FAX:918-25G-1178 
PA NorrIstown, Century Elclrns. Comp. . •.. 215-631-5400, 

FAX:215-631-5406 
TX Farmers Branch, Force Electronics .•.. 214-247-9955, 

FAX:214-247-D619 
TX Houston, Force Electronics ........... 713-581-8844 
TX living, Harper SiD ...................... 214-621-0500, 

FAX:214-929-1 015 
ur Sa~ Lake City, Standard Supply .....•.. 801-488-3371, 

FAX:801-488-2362 
VA Charlottesville, Virginia EIctm. Comp. 

.................... 604-296-4164,FAX:604-971-6411 
WA Redmond, Priebe Elclms. .............. 208-881-2363, 

FAX:206-881-0508 
Can St Laurent, Que., ZEI Electronics ...... 514-342-6211, 

FAX:514-342-4073 

INDEPENDENT CABlE, INC. 43 Broed SI., Hudson, MA 
01749, Tel: 508-562-9913, T8..EX: 508-562-9917; Empl.: 
120; SIs. Mgr: R. David Gates 

INDIANA MICROELECTRONICS CENTER CORP. 
FOR SCIENCE & TECHNOLOGy, 118 East Ludwig 
Ad., Fort Wayne, IN 48825, Tel: 219-482-6200, FAX: 219-
482-8800; E~l: 6 

INDUCTOR SUPPLY, 1649 W. Sequoia Ave., Orange, CA 
92669-1017, Tel: 714-978-2277, 800-654-1881,'B00-472-
8421, FAX: 714-978-2411; Empl.: 25; Sis. Mgr: Neal 
McOonaid 

FAX: 818-889-1490 
INDUSTRIAL COMPUTER DESIGNS, INC,,31355 

.Agoura Road, Westlake Village, CA 91361, Tel: 818-889-
3179, BOo-423-3179; Empl.: 35; SIs. Mgr: Jerry Becker 
................................................. 001179 

Local Sales Offlces & Reps 
CA Corte Madera, Perx, Inc. .............. 415-927-0155 
CA San Diego, Indl Computer Source .... 619-279-0064 
CA . Santa Cruz, Digital Distrs. • . . • • . . • . . . .. 408-423-1558 
OR Portland, D.TreIcheI & Co.............. 503-239-5403 

INDUSTRIAL COMPUTER SOURCE, 4637 Mercury 
Street, San Diego, CA92111, Tel: 619-279-0064, FAX: 
619-541-1136; FSC No.: 7042; E~.: 55; SIs. Mgr: Nate 
Bailey 

INDUSTRIAL CONTROL CO., 3100 Suntree Blvd., 
Rockledge, FL 32955, Tel: 407-259-71 OS; FSC No.: 90081; 
Empl.: 15; SIs. Mgr: I. NobIHo 

INDUSTRIAL CPU SYSTEMS, INn. 111 W. Dyer Rd., 
Sla. 0, Santa Ana, CA 92707, Tel: 71 4-957-281 5, FAX: 714-
957-3128; Empl: 8; SIs. Mgr: Dick McCormick 

INDUSTRIAL DEVICES CORPORATION, 64 Digital 
Drive, Novato, CA 94949-5728, Tel: 415-883-3535, 800-
747-0064, FAX: 415-863-2094; Empl.: 42; . Sis. Mgr: louis 
G.Wdan 

INDUSTRIAL DEVICES, INC., 260 Railroad Ave., 
Hackensack, NJ 07601, Tel: 201-489-9999, FAX: 201-489-
6911;,FSC No.: 91802; Empl: 275; SIs. Mgr: Paul Flynn . 
. .. ..... .. ..... . . ..... ..... .. ...... .. .. .... a·1166-1167 

Local Sales Offices & Reps 
AI.. Huntsville, Hughes Assocs. Inc. ...... . 
CA San Diego, Universal ~ Co. .. '.' . 
AZ T~ WestRep .................... . 
CA Sants Clara, WestRep ............... . 
CA Torrance, Universal Comps. •......... 
CO Littleton, Harlhun Assocs. Inc. . ...... . 
FL Tamarac, Hughes Assocs. Inc. ....... . 
IN Indianapolis, Needler SIs. Co., Inc .••••. 
IA Cedar Rapids, KKB, Inc. ............. . 
MD Columbia, PSA, Inc. .................. . 
MA Westborough, Anchor Engrg. ........ . 
MI E. Detroit, Fred Harris & Assocs. .....• 
MN Minneapolis, EIec. Comp. SIs. ........ . 
MS Corinth, Hughes Assocs. Inc. ........• 
Me Blue Sprtngs, KKB, Inc. .............. . 
Me St Louis, KKB, Inc. ................... . 
NY Glen Cove, Dyno-Rep ............... . 
NY RochesIer, Apex Assocs. ............ . 
NC Cary, Hughes Assocs. Inc. .......... .. 
OH Dayton, J. C. Hofstetter Co. .......... . 
OH Medina, J. C. Hofstetter Co. .......... . 
OR Hillsboro, Temco Northwest ........•. 
PA Hickory, J. C. Hofstetter Co ........... . 
PA Trevose, PSA, Inc. .................. .. 
TN Knoxville, Hughes Assocs. Inc. ...... . 
TX 'Austin, R F. Kimball Co. .. .......... .. 
TX Houston, R F. Kimbell Co. .......... .. 
TX Richardson, R F. Kimball Co. ........ . 
VA 08kt0n, PSA, Inc •. ~ ................. .. 
WA BoIheI~ Ternco Northwest ........... . 
WA Hillsboro, Ternco Northwest ........ .. 
WI Brookfield, Rendell Sis. Co. .......... .. 

Local DislributOls 
AI.. Huntsville, AiDed Elctms. ............. . 
AZ Phoenix, Delis Elctm. Supp. .......... . 
CA Fremont, Allied Elclms. ............. .. 
CA Gardena, Calif. Switch & Signal ...... . 
CA Los Angeles, EIec. Switches ........ .. 
CA Milpitas, Zack Elctms. ................ . 
CA S. San Francisco, Steven Engrg. ..... . 
CA Sacramento, Zack EIctms. ........... . 
CA San Diego, Shanks & Wright ......... . 
CA San Diego, SIgma EIctms. .......... .. 
CA San Francisco, Zack Elctms. •......... 
CA San Jose, Quement EIctms. ........ .. 
CA San Jose, Rose Elctm Oistrbg. Co. .. . 
CA Sants Ana, Sunray Lighting, Inc. .....• 
CA Tustin, Allied Elctms. ................ . 
CO Arveda, Denver Bela ................. . 
CO Denver, Allied EIctms. .............. .. 
CO Denver, Con. Parts .................. . 
CT Bridgeport, Park Distrs. ............. .. 
CT WaUlngford, Seger Electrical Supp. ... . 
FL ~ Bch., Allied Elclrns. ........ . 
FL T~ Specialty Distrbg. Co. ........ . 
FL W. Palm Beach, Atlantic Elclrns. ..•... 
GA Atlanta, Wholesale Indl Elec. ........ . 
GA Norcross, WhHehead Elctms. .......•. 
10 Boise, Rader/Elec. .................. .. 
IL Crystal Lake, Sub-Sam ............. .. 
IL Elgin, Allied EIctms. .................. . 
IL Rockford, Mid-West Associated ...... . 
IL Villa Park, Melvin Elctms. ........... .. 
IL Wheeling, Hawk EIctms. ............ .. 
IL Wood Dele, Electro-Kinetics ....•..•.. 
IN East Chicago, ACRe EIctms. ...•..... 
IN Evansville, Hutch & Son ............ .. 
IN Fort Wayne, Bellinds. .............. .. 
IN Imlanapolls, Allied Eicirns .........•.. 
IN Indianapolis, Bell Inds. .............. .. 
IN Indianapolis, MAR Elctins., Inc. ..••.••. 
IN South Bend, Genesis Elctms. ........• 
IA Ceder Rapids, Dee EIctms. ......... .. 
KY BowHng Green, Crescenl Elctms. ..•.. 
LA Lafayette, Ralph's ................... .. 
MD Baltimore, PEl/Genesis .............. . 
MD Columbia, Sager EIctms. ............ .. 
MD RockvIlle, Capitol Radio Whlsrs. ..... . 
MA Hingham, Sager Elec. Supp. .........• 
MA Norwood, Gerber EIctms. ............ . 
MA Worcester, Coghlin Elect. ............• 
MI Flint, Shand Eicirns. ................ .. 
MI Uvonia, RS Elctms. .................. . 
MI Uvonia, Shand Elctms. ............... .. 
MI Saginaw, Shand EIctms. ............. . 
MN Minneapolis, Bergquist Co ............• 
MN Minneapolis, EIctm. Center .....•.....• 
MN Minneapolis, Star1< Elctrns. .•.......... 
MS Columbus, Bluff CIty Elctms. •........• 
MO Kansas City, Chelsea Inds. .......•..•. 
Me Maryland Hgts., Chelsea Inds. •....•.•. 
Me st Louis, Van Sickle RadIo-EIec. " ..•. 
NE Lincoln, Scott EIctm. Supp. .......... .. 
NH Salem, Sager EIctms. ............... .. 
NJ Hanover, State EIctms.Parts ......... . 
NJ oakland, Relay Spec. ................ . 
NY Albany, E. E. Taylor Co. .............. . 

205-533-91 OS 
619-232-5163 
602-62G-9932 
408-969-8833 
213-763-0220 
303-792-5545 
305-72G-1674 
317-255-6058 
313-373-1730 
215-245-0513 
617-B70-0573 
313-776-5430 
612-933-2594 
601-287-2915 
816-229-0001 
314-647-2000 
518-678-1596 
716-254-6050 
919-487-7029 
513-296-1010 
216-241-4860 
503-649-8375 
412-358-2305 
215-245-OS13 
615-558-0283 
512-443-5264 
713-5BG-5754 
214-231-3447 
301 -953-4864 
206-621-5434 
503-645-2030 
312-7B2-3954 

205-721-3500 
602-275-2885 
415-487-5250 
213-77()'2330 
213-664-1141 
408-942-5432 
415-588-9200 
918-446-3131 
619-239-0176 
714-565-2000 
415-626-1444 
408-998-5900 
408-943-0255 
714-558-3630 
714-669-4190 
303-431-7161 
303-7eo-1662 
303-623-5313 
203-366-7200 
203-265-4600 
305-978-3006 
813-B7G-3315 
407-698-6553 
600-262-1857 
404-923-6667 
208-338-2322 
312-762-3954 
312-697-6200 
815-962-6036 
312-279-5015 
600-643-4295 
312-595-6700 
312-375-1269 
B12-425-7201 
219-423-3422 
317-875-0448 
317-634-8202 
317-633-6699 
219-2B7-2911 
319-365-7551 
502-642-2444 
318-234-4507 
301-931-6260 
301 -995-6560 
301-881-2270 
617-749-6700 
617-329-2400 
617-758-6311 
313-743-6940 
313-525-1155 
517-799-2527 
313-591-3960 
612-835-2322 
612-371-5200 
612-332-1325' 
601 -328-621 2 
B16-642-6558 
314-997-7709 
314-621-5000 
402-468-8221 
603-998-1348 
201-687-2550 
201-337-1000 
518-438-7811 

INDUST 

NY Buffalo, Surrvnft DIsIrs................. 718-887-2800 
NY Hauppauge, Broadline EIctms. ........ 516-231-4100 
NY Hauppauge, Sager Elctrl Supply Co... 518-34&-1300 
NY Hempstead, EIctm Equip. .. .. .. .. .. .. . BOO-645-1605 
NY RochesIer, Simcona EIc:IrnC .......... 71 8-328-3230 
NY Rochester, Summit EIctms. ........... 716-334-81 10 
NC Raleigh, Sager ........................ 919-650-9550 
NC Raleigh, Southeastern Rado Supp. ... 919-828-2311 
OH Cincinnati, Hughes-PeIers ............ 513-351-2000 
OH Columbus, Hughes Peters ............ 614-294-5351 
OH Deylon, Stotts-Frtedman Co. .......... 513-291H;555 
OH Warren, REM Elclms. ................. 216-373-1300 
OK Tulsa, PEl Genesis ................... 91 B-622-852O 
OR Portland, United Radio Supp. ......... 503-233-7151 
PA Erie, REM EIctms. .................... 814-453-5828 
PA Harrisburg, Cumbertand Elclms. ...... 717-233-5883 
PA Mars, Sager EIctms. .................. 412-772-2233 
PA McKean, Advacom, Inc. ............... 814-476-7774 
PA Philadelphia, PEl/Genesis ............ 215-673-0400 
SC Columbia, Dixie Radio Supp. . . . • . . . . . . 603-779-5332 
TN Memphis, Bluff CIty EIctms. ....••.•.•. 901-345-9500 
TN Nashville, Randolph & Rice ........... 615-255-5601 
TX Fort Worth, Swieco EIctms. ........... 800-255-9319 
TX Ft Worth, AIUed EIctms. . . . . • . . . . . . . . . . 817-336-5401 
TX Houston, A~r Co. .. .. ..... .. ......... 713-482-3029 
TX Richardson, A~r Co. ................. 214-231-5166 
TX San Antonio, Sherman Elclms. Supp. 

ur Satt Lake City, Standard Supp. ......•. 
VA Glen Allen, Hermitage Distrs. ......... 
WA Redmond, Murphy EIctms. ...•........ 
WA Seattle, Allied EIctms. ................ . 
WA SaettIe, _ Elec .................. .. 
WA Spokane, _ EIec. ................ . 
WI MilWaukee, Marsh Elclms. ........... . 

512-224-1004 
601 -486-3371 
604-796-3630 
206-881-1234 
206-547-2827 
208-262-2511 
509-747-3053 
414-475-6000 

INDUSTRIAL DIELECTRICS, INC., P.O. Box 357, 
Noblesvil~ IN 48060, Tel: 317-773-1766, FAX: 317-773-
3877; Empl.: 250; Sis. Mgr: Tom Merrell; Dist. Mgr: Tom 
Merrell 

FAX: 703-731-0847 
INDUSTRIAL DRIVES, A Kollmorgen DIv.,201 Rock 

Ad., Radford, VA 24141, Tel: 703-639-2495; FSC No.: 
1 1364; Ernpl.: 343; SIs. Mgr: Robert White, Jr. 
..•... .. .•.• ... .•.. . . .• ..•.• ..•.. .• •.• . ..•.• a·1278-1277 

Local ~'es Offices & Reps 
CA Laguna Hills, Industrial Drives ..•..•.. 71 4-5li1-3626 
CA Laguna Hills, Western Automation ..•. 714-659-6988 
CA Milpitas, Maxim EIctm. Sis. .. . • . . • . . . . . 40B-94B-6001 
CO Longmont, Piper SIs. Co. ............ " 303-443-5337 
CT Madison, Tedicko,lnc. ................ 203-644-4330 
FL Sarasota, Indl. Apparatus Co. ......... Bl3-377·2482 
GA Atlanta, Industrial Apparatus Co. ...... 404-875-6066 
IL Arlington Hgts., Industrial Drives ...... 708-961-1433 
IN Indianapolis, J.N. Fauver Co. .......... 317-672-3060 
MD Annapolis, Homersm~h, Inc.... . . . . . . . .. 301 -269-6493 
MA Topsfield, Wh~ehead Assocs. . . . • . • . .. 508-887-8050 
MI Madison Hgts., J.N. Fauver Co .•....... 313-585-5252 
MN New Brighton, The Mackubin Grp. .... 612-638-5533 
MO St Charles, Drives Plus, Inc. .......... 314-441-7765 
NJ Ridgewood, Brundage Assocs. . . . . • . .. 201-445-3697 
NJ Williamstown, HomersmiIh, Inc. ....... 609-629-0606 
NY E. Rochester, MD Devices .•......... 718-385-2778 

Industrial 
Devices. 

THE SOURCE FOR INOICATOR LIGHTS 
Inc. 

FUll LINE AUTHORIZED DISTRIBUTOR 

~~;;:J 
ELECTRIC SWITCHES 

NCORPORATED 

241B Fletcher Dr, los Angeles, California 90039·2B97 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-5100.FREE CATALOG 31EM on REQUEST 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 703 

Manufacturers and Sales Offices Directory 
IL Palatine, OHM Electronics •..••.•••..•• 70&-359-5500, 

FAX:70&-359-9686 
MA Ashland, Quality Components ..•.••••• 508-881-6504, 

FAX:508-881-1704 
MA Ashland, Quality Comps., Inc. ...•...... 508-881-6504, 

FAX:508-881-1704 
MA Westborough, In-Stock Prods. ..•...... 508-87()'5750, 

FAX:508-B70-0573 
MA Wilmington, Helland Electronics .•..•... 501H157-487O, 

FAX:508-B5B-0278 
MA WInchester, Webb Dislbn., Inc. ....•.... 617-729-5600, 

FAX:617-729-8839 
MN Fridley, VOYfJld8f Elclms. .....•....•.. 612-571-7766,F, 

612-571-9519 
MO St louis, BeckwIth Elec. .......•..•..•. 314-343-6463, 

FAX:314-343-7026 
NJ West Berlin, GCI Cotp. ................. 608-7~767, 

FAX:608-769-3649 
NY Ronkonkoma, Conco Elclms. .••.....•. 516-487-6200, 

FAX:516-467-3165 
OH Cincinnati, Hughes-Peters ............ 513-351-3000 
OH Columbus, Hughes-Peter Inc. .•........ 614-294-5351, 

FAX:614-294-7115 
OK Tulsa, Carlton-Bates ................... 918-25()'1626, 

FAX:918-25G-1178 
PA NorrIstown, Century Elclrns. Comp. . •.. 215-631-5400, 

FAX:215-631-5406 
TX Farmers Branch, Force Electronics .•.. 214-247-9955, 

FAX:214-247-D619 
TX Houston, Force Electronics ........... 713-581-8844 
TX living, Harper SiD ...................... 214-621-0500, 

FAX:214-929-1 015 
ur Sa~ Lake City, Standard Supply .....•.. 801-488-3371, 

FAX:801-488-2362 
VA Charlottesville, Virginia EIctm. Comp. 

.................... 604-296-4164,FAX:604-971-6411 
WA Redmond, Priebe Elclms. .............. 208-881-2363, 

FAX:206-881-0508 
Can St Laurent, Que., ZEI Electronics ...... 514-342-6211, 

FAX:514-342-4073 

INDEPENDENT CABlE, INC. 43 Broed SI., Hudson, MA 
01749, Tel: 508-562-9913, T8..EX: 508-562-9917; Empl.: 
120; SIs. Mgr: R. David Gates 

INDIANA MICROELECTRONICS CENTER CORP. 
FOR SCIENCE & TECHNOLOGy, 118 East Ludwig 
Ad., Fort Wayne, IN 48825, Tel: 219-482-6200, FAX: 219-
482-8800; E~l: 6 

INDUCTOR SUPPLY, 1649 W. Sequoia Ave., Orange, CA 
92669-1017, Tel: 714-978-2277, 800-654-1881,'B00-472-
8421, FAX: 714-978-2411; Empl.: 25; Sis. Mgr: Neal 
McOonaid 

FAX: 818-889-1490 
INDUSTRIAL COMPUTER DESIGNS, INC,,31355 

.Agoura Road, Westlake Village, CA 91361, Tel: 818-889-
3179, BOo-423-3179; Empl.: 35; SIs. Mgr: Jerry Becker 
................................................. 001179 

Local Sales Offlces & Reps 
CA Corte Madera, Perx, Inc. .............. 415-927-0155 
CA San Diego, Indl Computer Source .... 619-279-0064 
CA . Santa Cruz, Digital Distrs. • . . • • . . • . . . .. 408-423-1558 
OR Portland, D.TreIcheI & Co.............. 503-239-5403 

INDUSTRIAL COMPUTER SOURCE, 4637 Mercury 
Street, San Diego, CA92111, Tel: 619-279-0064, FAX: 
619-541-1136; FSC No.: 7042; E~.: 55; SIs. Mgr: Nate 
Bailey 

INDUSTRIAL CONTROL CO., 3100 Suntree Blvd., 
Rockledge, FL 32955, Tel: 407-259-71 OS; FSC No.: 90081; 
Empl.: 15; SIs. Mgr: I. NobIHo 

INDUSTRIAL CPU SYSTEMS, INn. 111 W. Dyer Rd., 
Sla. 0, Santa Ana, CA 92707, Tel: 71 4-957-281 5, FAX: 714-
957-3128; Empl: 8; SIs. Mgr: Dick McCormick 

INDUSTRIAL DEVICES CORPORATION, 64 Digital 
Drive, Novato, CA 94949-5728, Tel: 415-883-3535, 800-
747-0064, FAX: 415-863-2094; Empl.: 42; . Sis. Mgr: louis 
G.Wdan 

INDUSTRIAL DEVICES, INC., 260 Railroad Ave., 
Hackensack, NJ 07601, Tel: 201-489-9999, FAX: 201-489-
6911;,FSC No.: 91802; Empl: 275; SIs. Mgr: Paul Flynn . 
. .. ..... .. ..... . . ..... ..... .. ...... .. .. .... a·1166-1167 

Local Sales Offices & Reps 
AI.. Huntsville, Hughes Assocs. Inc. ...... . 
CA San Diego, Universal ~ Co. .. '.' . 
AZ T~ WestRep .................... . 
CA Sants Clara, WestRep ............... . 
CA Torrance, Universal Comps. •......... 
CO Littleton, Harlhun Assocs. Inc. . ...... . 
FL Tamarac, Hughes Assocs. Inc. ....... . 
IN Indianapolis, Needler SIs. Co., Inc .••••. 
IA Cedar Rapids, KKB, Inc. ............. . 
MD Columbia, PSA, Inc. .................. . 
MA Westborough, Anchor Engrg. ........ . 
MI E. Detroit, Fred Harris & Assocs. .....• 
MN Minneapolis, EIec. Comp. SIs. ........ . 
MS Corinth, Hughes Assocs. Inc. ........• 
Me Blue Sprtngs, KKB, Inc. .............. . 
Me St Louis, KKB, Inc. ................... . 
NY Glen Cove, Dyno-Rep ............... . 
NY RochesIer, Apex Assocs. ............ . 
NC Cary, Hughes Assocs. Inc. .......... .. 
OH Dayton, J. C. Hofstetter Co. .......... . 
OH Medina, J. C. Hofstetter Co. .......... . 
OR Hillsboro, Temco Northwest ........•. 
PA Hickory, J. C. Hofstetter Co ........... . 
PA Trevose, PSA, Inc. .................. .. 
TN Knoxville, Hughes Assocs. Inc. ...... . 
TX 'Austin, R F. Kimball Co. .. .......... .. 
TX Houston, R F. Kimbell Co. .......... .. 
TX Richardson, R F. Kimball Co. ........ . 
VA 08kt0n, PSA, Inc •. ~ ................. .. 
WA BoIheI~ Ternco Northwest ........... . 
WA Hillsboro, Ternco Northwest ........ .. 
WI Brookfield, Rendell Sis. Co. .......... .. 

Local DislributOls 
AI.. Huntsville, AiDed Elctms. ............. . 
AZ Phoenix, Delis Elctm. Supp. .......... . 
CA Fremont, Allied Elclms. ............. .. 
CA Gardena, Calif. Switch & Signal ...... . 
CA Los Angeles, EIec. Switches ........ .. 
CA Milpitas, Zack Elctms. ................ . 
CA S. San Francisco, Steven Engrg. ..... . 
CA Sacramento, Zack EIctms. ........... . 
CA San Diego, Shanks & Wright ......... . 
CA San Diego, SIgma EIctms. .......... .. 
CA San Francisco, Zack Elctms. •......... 
CA San Jose, Quement EIctms. ........ .. 
CA San Jose, Rose Elctm Oistrbg. Co. .. . 
CA Sants Ana, Sunray Lighting, Inc. .....• 
CA Tustin, Allied Elctms. ................ . 
CO Arveda, Denver Bela ................. . 
CO Denver, Allied EIctms. .............. .. 
CO Denver, Con. Parts .................. . 
CT Bridgeport, Park Distrs. ............. .. 
CT WaUlngford, Seger Electrical Supp. ... . 
FL ~ Bch., Allied Elclrns. ........ . 
FL T~ Specialty Distrbg. Co. ........ . 
FL W. Palm Beach, Atlantic Elclrns. ..•... 
GA Atlanta, Wholesale Indl Elec. ........ . 
GA Norcross, WhHehead Elctms. .......•. 
10 Boise, Rader/Elec. .................. .. 
IL Crystal Lake, Sub-Sam ............. .. 
IL Elgin, Allied EIctms. .................. . 
IL Rockford, Mid-West Associated ...... . 
IL Villa Park, Melvin Elctms. ........... .. 
IL Wheeling, Hawk EIctms. ............ .. 
IL Wood Dele, Electro-Kinetics ....•..•.. 
IN East Chicago, ACRe EIctms. ...•..... 
IN Evansville, Hutch & Son ............ .. 
IN Fort Wayne, Bellinds. .............. .. 
IN Imlanapolls, Allied Eicirns .........•.. 
IN Indianapolis, Bell Inds. .............. .. 
IN Indianapolis, MAR Elctins., Inc. ..••.••. 
IN South Bend, Genesis Elctms. ........• 
IA Ceder Rapids, Dee EIctms. ......... .. 
KY BowHng Green, Crescenl Elctms. ..•.. 
LA Lafayette, Ralph's ................... .. 
MD Baltimore, PEl/Genesis .............. . 
MD Columbia, Sager EIctms. ............ .. 
MD RockvIlle, Capitol Radio Whlsrs. ..... . 
MA Hingham, Sager Elec. Supp. .........• 
MA Norwood, Gerber EIctms. ............ . 
MA Worcester, Coghlin Elect. ............• 
MI Flint, Shand Eicirns. ................ .. 
MI Uvonia, RS Elctms. .................. . 
MI Uvonia, Shand Elctms. ............... .. 
MI Saginaw, Shand EIctms. ............. . 
MN Minneapolis, Bergquist Co ............• 
MN Minneapolis, EIctm. Center .....•.....• 
MN Minneapolis, Star1< Elctrns. .•.......... 
MS Columbus, Bluff CIty Elctms. •........• 
MO Kansas City, Chelsea Inds. .......•..•. 
Me Maryland Hgts., Chelsea Inds. •....•.•. 
Me st Louis, Van Sickle RadIo-EIec. " ..•. 
NE Lincoln, Scott EIctm. Supp. .......... .. 
NH Salem, Sager EIctms. ............... .. 
NJ Hanover, State EIctms.Parts ......... . 
NJ oakland, Relay Spec. ................ . 
NY Albany, E. E. Taylor Co. .............. . 

205-533-91 OS 
619-232-5163 
602-62G-9932 
408-969-8833 
213-763-0220 
303-792-5545 
305-72G-1674 
317-255-6058 
313-373-1730 
215-245-0513 
617-B70-0573 
313-776-5430 
612-933-2594 
601-287-2915 
816-229-0001 
314-647-2000 
518-678-1596 
716-254-6050 
919-487-7029 
513-296-1010 
216-241-4860 
503-649-8375 
412-358-2305 
215-245-OS13 
615-558-0283 
512-443-5264 
713-5BG-5754 
214-231-3447 
301 -953-4864 
206-621-5434 
503-645-2030 
312-7B2-3954 

205-721-3500 
602-275-2885 
415-487-5250 
213-77()'2330 
213-664-1141 
408-942-5432 
415-588-9200 
918-446-3131 
619-239-0176 
714-565-2000 
415-626-1444 
408-998-5900 
408-943-0255 
714-558-3630 
714-669-4190 
303-431-7161 
303-7eo-1662 
303-623-5313 
203-366-7200 
203-265-4600 
305-978-3006 
813-B7G-3315 
407-698-6553 
600-262-1857 
404-923-6667 
208-338-2322 
312-762-3954 
312-697-6200 
815-962-6036 
312-279-5015 
600-643-4295 
312-595-6700 
312-375-1269 
B12-425-7201 
219-423-3422 
317-875-0448 
317-634-8202 
317-633-6699 
219-2B7-2911 
319-365-7551 
502-642-2444 
318-234-4507 
301-931-6260 
301 -995-6560 
301-881-2270 
617-749-6700 
617-329-2400 
617-758-6311 
313-743-6940 
313-525-1155 
517-799-2527 
313-591-3960 
612-835-2322 
612-371-5200 
612-332-1325' 
601 -328-621 2 
B16-642-6558 
314-997-7709 
314-621-5000 
402-468-8221 
603-998-1348 
201-687-2550 
201-337-1000 
518-438-7811 

INDUST 

NY Buffalo, Surrvnft DIsIrs................. 718-887-2800 
NY Hauppauge, Broadline EIctms. ........ 516-231-4100 
NY Hauppauge, Sager Elctrl Supply Co... 518-34&-1300 
NY Hempstead, EIctm Equip. .. .. .. .. .. .. . BOO-645-1605 
NY RochesIer, Simcona EIc:IrnC .......... 71 8-328-3230 
NY Rochester, Summit EIctms. ........... 716-334-81 10 
NC Raleigh, Sager ........................ 919-650-9550 
NC Raleigh, Southeastern Rado Supp. ... 919-828-2311 
OH Cincinnati, Hughes-PeIers ............ 513-351-2000 
OH Columbus, Hughes Peters ............ 614-294-5351 
OH Deylon, Stotts-Frtedman Co. .......... 513-291H;555 
OH Warren, REM Elclms. ................. 216-373-1300 
OK Tulsa, PEl Genesis ................... 91 B-622-852O 
OR Portland, United Radio Supp. ......... 503-233-7151 
PA Erie, REM EIctms. .................... 814-453-5828 
PA Harrisburg, Cumbertand Elclms. ...... 717-233-5883 
PA Mars, Sager EIctms. .................. 412-772-2233 
PA McKean, Advacom, Inc. ............... 814-476-7774 
PA Philadelphia, PEl/Genesis ............ 215-673-0400 
SC Columbia, Dixie Radio Supp. . . . • . . . . . . 603-779-5332 
TN Memphis, Bluff CIty EIctms. ....••.•.•. 901-345-9500 
TN Nashville, Randolph & Rice ........... 615-255-5601 
TX Fort Worth, Swieco EIctms. ........... 800-255-9319 
TX Ft Worth, AIUed EIctms. . . . . • . . . . . . . . . . 817-336-5401 
TX Houston, A~r Co. .. .. ..... .. ......... 713-482-3029 
TX Richardson, A~r Co. ................. 214-231-5166 
TX San Antonio, Sherman Elclms. Supp. 

ur Satt Lake City, Standard Supp. ......•. 
VA Glen Allen, Hermitage Distrs. ......... 
WA Redmond, Murphy EIctms. ...•........ 
WA Seattle, Allied EIctms. ................ . 
WA SaettIe, _ Elec .................. .. 
WA Spokane, _ EIec. ................ . 
WI MilWaukee, Marsh Elclms. ........... . 

512-224-1004 
601 -486-3371 
604-796-3630 
206-881-1234 
206-547-2827 
208-262-2511 
509-747-3053 
414-475-6000 

INDUSTRIAL DIELECTRICS, INC., P.O. Box 357, 
Noblesvil~ IN 48060, Tel: 317-773-1766, FAX: 317-773-
3877; Empl.: 250; Sis. Mgr: Tom Merrell; Dist. Mgr: Tom 
Merrell 

FAX: 703-731-0847 
INDUSTRIAL DRIVES, A Kollmorgen DIv.,201 Rock 

Ad., Radford, VA 24141, Tel: 703-639-2495; FSC No.: 
1 1364; Ernpl.: 343; SIs. Mgr: Robert White, Jr. 
..•... .. .•.• ... .•.. . . .• ..•.• ..•.. .• •.• . ..•.• a·1278-1277 

Local ~'es Offices & Reps 
CA Laguna Hills, Industrial Drives ..•..•.. 71 4-5li1-3626 
CA Laguna Hills, Western Automation ..•. 714-659-6988 
CA Milpitas, Maxim EIctm. Sis. .. . • . . • . . . . . 40B-94B-6001 
CO Longmont, Piper SIs. Co. ............ " 303-443-5337 
CT Madison, Tedicko,lnc. ................ 203-644-4330 
FL Sarasota, Indl. Apparatus Co. ......... Bl3-377·2482 
GA Atlanta, Industrial Apparatus Co. ...... 404-875-6066 
IL Arlington Hgts., Industrial Drives ...... 708-961-1433 
IN Indianapolis, J.N. Fauver Co. .......... 317-672-3060 
MD Annapolis, Homersm~h, Inc.... . . . . . . . .. 301 -269-6493 
MA Topsfield, Wh~ehead Assocs. . . . • . • . .. 508-887-8050 
MI Madison Hgts., J.N. Fauver Co .•....... 313-585-5252 
MN New Brighton, The Mackubin Grp. .... 612-638-5533 
MO St Charles, Drives Plus, Inc. .......... 314-441-7765 
NJ Ridgewood, Brundage Assocs. . . . . • . .. 201-445-3697 
NJ Williamstown, HomersmiIh, Inc. ....... 609-629-0606 
NY E. Rochester, MD Devices .•......... 718-385-2778 

Industrial 
Devices. 

THE SOURCE FOR INOICATOR LIGHTS 
Inc. 

FUll LINE AUTHORIZED DISTRIBUTOR 

~~;;:J 
ELECTRIC SWITCHES 

NCORPORATED 

241B Fletcher Dr, los Angeles, California 90039·2B97 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-5100.FREE CATALOG 31EM on REQUEST 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 703 



INDUST Manufacturers and Sales Offtces Directory 
NO CharIoIte, Jake RudIsIII.Asaoca, Inc. .• 
OH ChaIgIn F .... The KIlroy Corp. •••••••• 
PA MacIa, Hor!aMIIIh, Inc. ••..•..•.•.••• 

INFOPRINT. INC.. Micro ElecIronic Bull ....... 
Inc., 4315 N. EIaIon Ave., ChIcago, IL B0641, Tel: 312-539-
8045, FAX: 31~539-61145 .••.....••.•.....•.... 1)01087 

INfORMATION CONTROl CORP. 9610 BeRanca Ave., 

PA DownIngIOwn, ttcJrr-*h. Ina. ••••••• 215-289-3637 
TX RichenIaon, Bargar EIV9. Inc. •..•••• 214-349-8171 

SpeC/elty/InslrumenllIncUllrlal DrIve Qnlup 
AL HUillsvile, Technology Mktg. Assocs. TX Dallas, I<ruvMCI Asaoca,Ina. .••••..•••• 

tIT Sal L:ak& CIty, PIper SIs. •••• : ••••••••• 
VA Radford, The HaIIIeIcI Co. .•..•..•••••.. 
WA Bellevue, Thoraon Co. N.W •.•..•••..•• 

704,377-6901 
216-643-3370 
215-543-2434 
214-437-3356 
801-466-9336 
7Q3,83905471 
2CJ8.465.{I180 
414-6111-7399 

Los Angeles, CA 80045, Tel: 213-641-8520, TWX: 91G- AZ 
.••••....•••.•..•••••.••.•••••••.•••••• 205-8112-6182 

T8ft1l8, T11or.Engrg. ..•.••.••••••••••. 802-438-8484 

WI PewaJkee, IndI. DrIves ••.••.•..•••..•. 
321107234, FAX: 203-368-3747; ~: 50 CA Alhambra, Thoraon Co. of SouIhem CA 

LoolII DIsIribuIDts 
AZ PhoaIIx, ~11cs Co. •. •••.••.••.• 802-254-8414 
CA AnaheIm, MInarik EIec. Co. ..•.. ••.•..• 714-994-2251 
co oanv., Wanan FluId Power .•.••..•.• 303-377-2736 
DE . New CaaIIe, J.C. BenningIon Co. •.•... 302-322-3700 
L ChIcago, Kalbum Engrg. Co. ••.•••••.• 31~775-838(3 
IN indianapolis. J. N. Fauver Co. •.•....•. 317-872-3080 
MI FHnt, J. N. Fauver Co. .•.....•...•.•••. 313-236-2501 
MI Kentwood, J. N. Fauver Co. •....•.••.. 618-957-5177 
MI MatI80n HeIghIs, J. N. Fauver Co. ••.. 313-5115-5252 
MI SagNw, J. N. Fauver Co.............. 517-753-0474 
MO SL Charles, DIrect EIec. Co. .••.••.•... 314-949-1164 
NY E1nira, Wahle EIec. Co., Inc. .••.•....•.• 807-733-6646, 

800-272-6900 
OH ClnclnatIi, J. N. Fauver Co. •.... . • . . • . . 513-247-9800 
OH Dayton, J: N. Fauver Co. ...... :....... 513-236-3554 
OH HIlliard, J. N. Fauver Co. ••.. ....•.••.• 614-777-2225 
OH NoI1hwood, J. N. Fauver Co.'. . . . • . . • . . 419-666-3404 
OH SloW, J. N. Fauver Co. .•••••....•..•.. 216-923-81155 
TX Dallas, Cates DrIves & Controls • • . •• •• 214-960-1961 
Can OklcaBlle (WIndsor~ Onl, J. N. Fauver Co. 

••••.•..•.•.•..•.••..•.....•. ••.•...••. 5111-737-61125 

INFORMAnON TRANSFER INC. Box357, BIaomIIeId, 
NY 14469, Tal: 716-657-7074, FAX: 716-657-7432; FSC 
No.: 55137; EmpL: 60; SIB. Mgt: John DlHrnan 
••.••..•..•......•.•.•.. •••.••..•....•..... 1)01180-1181 

LoolII Sales 0ffIt:«I & Reps 
AZ Chandler, VIC Myers A88OCs. •••...••• 
CA MonIros8, Luscombe Engrg. •...••..•. 
CA 8M DIego, Luscombe Engrg. ••••••••• 
co oanv., VIC Myers Asacics. .•..•.•..•. 
CA Sunnyvale, W8IIIech •.•..•.•.•.••..•.. 
FL Winter Park, Wade H. Boggs, Inc. ..... 
NM AIJuquerque, VIC Myers Asacics. •.••• 
TX EI P\ISO. VIC Myers Asacics. ••••••••••• 
WA Bellevue, Taaco ...•..•......•.•...•.. 

802-345-64411 
81 &-249-9000 
619-~7 
303-73G-7313 
40&-735-8647 
407-647-2226 
505-884-6878 
505-884-6878 
206-453-1414 

INFRANOR, 45E Great HID Road, Naugatuck, CT 06770, 
Tal: 203-729-8258, BOO-BE-SERVO, FAX: 203-729-jI969; 
~: 11 ••.•..••...•.••.•.•.•..•..•...•..•.•... 1101279 

LoolII Sales 0ffIt:«I & Reps 
IL Arlington Hgts., InIranor Inc. ......•.... 312-870-0818 
OH Columbiana, InIranor Inc. ............. 216-482-9288 

INFRARED INDUSTRIES, INC. 12151 Researoh 
INDUSTRIAL ELECTRONICS CORP. 24175 Glbaon PBIkway,OrIar1do,FL32826, Tel:407-~7700,FAX:407-

DrIve, Wanan, MI 48089, Tal: 313-759-4450, FAX: 313- 273-9046; ~: 50 
759-1589;~: 30; SIB. Mgt: Allen A. RuDell 

ING. F. P. KOGL, Weissenwolflslr.14,. 4221 Steyregg, 
INDUSTRIAL INDEXING SYSTEMS, INC.. 628 Fishers Steyregg, Austria, Tel: 73~59H), FAX: ~~ 

Run, VIcIar, NY 14564, Tel: 71&-924-9181,FAX: 716-924- 5;~:8; SIB.Mgt:Ing.FranzPaterKogl; Dist.Mgt:Mrs. 
2169;~: 40; SIB. Mgt: Andrew Kahn . Michaela EibI 

INDUSTRIAL SERVICETECHNOLOGV, 3288 INJECTORALL ELECTRONICS (WOMAN 
Kentland Ct SE, Grand Rapids, MI 49548, Tel: 61&-247- OWNED~ 110 KeyIand Court, Bohemia, NY 11716, Tal: 
1033;~: 13; SIs. Mgt: June A. Corby 51&-563-3388, FAX: 51&-563-3389 •............ C>1147 

FAX: 516-883-7155 
INDUSTRIAL TEST EQUIPMENT CO., Inc.. 21 

VennicockAve., Port WashIngIon, NY 11050, Tal: 51&-883-
1700; FSC No.: 99074; SIB. Mgt: Jay Monroe 
• . •• . •• . •. .. • . •• . .••• • . . • •. • . . • •• •. . 1)01286, 2204-2207 

INDUSTRIAL TIMER CO. 30 Industrial Park Ad., P.e. Box 
307, CenteIbrook, CT 06705, Tel: 203-767-7130, FAX: 203-
787-9137; E~ 55; SIs. Mgt: Ann Fraser Carroll 

INERTIAL MOTORS, 280 N. Broad St., Doytestown, PA 
18901, Tal: 215-346-1010, TELEX: 83-1633, FAX: 215-
345-0111; ~: 14; SIB. Mgt: Joanne [)orr 

INFICON LEYBOLD-HERAEUS, INC.. See Leybold 
Inficon, Inc. 

INFINE11CS INC. Friskem Div. 201 Vandever Ave., 
WIIrnngIon, DE 19602, Tel: 3OH5&-2471, FAX: 3OH5&-
2475; SIs. Mgt: M. Schwartz 

INFODEX 
DISPlAY SYSTEMS TECHNOLOGIES 

FAX: 203-879-4944(x230) 
INFODEX. INC. 10 Venus Dr. WoIcoI1, CT 06716, Tal: 

203-879-4944; FSC No.: 09067; EmpI.: 42; SIs. Mgt: 
Robert Vance ••.•.•••. •••••••••••• Ba1011-1017,1080 

LoolII Sales Offlt:es & Reps 
MA Medftelel, Nortech EngrQ. Sis. ••••••••• 508-359-6063 

INFOUTE CORP. See Dio-Rey and Crosspoint 

INFOMETRIX, 2200 SIxIh Ave. No. 633, Seattle, WA 98121, 
Tel: 206-441-4696, FAX:\206-441-()841; ~: 10; SIs. 
Mgt: Paul Bailey , 

Loi:aI DIsIribuIDts 
AL BlrmInghem, ACK Rallo Supp. ..... ;.. 205-322-0588 
AZ Tucson, Electronic CIty •.•...••..•..•. ~1173 
CA San luis ObIspo, M~ EIcIms. Supp. 

. . . . •• . •. •• . . . . • . •• . . . . . • . • . . . .. . •• . .. . 805-543-2770 
CA San AaIeeI, EIcIms. Plus.............. 415-457-0466 
CA Sunnyvale, Halted Specialties . • • •• . •• . 4O&-73~1573 
IL Lombard, NyTron EIcIms. ....•..•....• 31~1-6900 
IN Evansville, Tri-SIaIe Supp. Co. ........ 812-423-4257 
IA Cedar Rapids, Iowa Rallo Supp. Co. .. ~5296 
KV LouIsville, P J. BuIkee .••..•....•....•. 502-5B9-396O 
Me Rockville, Capitol RadIo Whlsrs. .•.... 301-881-2270 
MA NeecI1am, V.D.l .•..•.•.•.•....•....•. 617-449-1005 
MI CWIton, The EIcIm. Connection •.••••• 313-595-6655 
NY Lindenhurst, RNJ EIcIms. ••••••••••••• 51&-22&-2700 
NY Long Island CIty, Typeco •......••..•. 71&-706-6666 
NY Richmond HiI~ Anchor .•.... . ...••. .•. 21~242O 
NC CharIo\1e, Slayton EIcIms. .....•...... 704-375-8800 
OK Oklahoma City, Rad"1O Supp., Inc. .••... 405-332-6127 
OR Beaverton, Norvac.................... 503-644-1025 
SC CharIeeIon, WhoIesaIa lnell EIcIms. .•. 803-72~2634 
TX Fort Worth, Sweico .•..•... .'.......... 817-335-6521 
VA Roanoke, H. C. Baker ..•..••.••.••.••. 703-344-9209 

FAX: 602-458-2161 
INLAND MOTOR, Kollmorgen Corp., 4020 E. Inland 

Ad., Sielra VISIa, AZ 85635, Tel: 802-459-1150, TWX: 91 G-
973-8869; FSC No.: 11364; EmpL: 580 ••• 1101280-1_ 

LoolII Sales Offlt:es & Reps 
FL DeerIiaId Beach, Technlg. MkIg. Asacics. 

.••.....•...•.....•..•.........•....... 305-427-1090 
IA GrImes, Drlvee Plus •........•........ 515-986-3991 
PA MecIa, Homeramlth, Inc. .•...•........ 215-543-2434 
FL Orlando, Technlg. MkIg. Assocs. •••••• 407-857-3780 
AZ Sierra \/Isla, Inland Motor ......•...... 60~9-1150 
MD Annapolis, Homersmith, Inc. ....•.. .... 301-269-6493 
MI Fannington HUla, Carter, McCormic & Peirce, Inc. 

..••......• •••...............••......•. 313-477-7700 
FL Largo,.Technlg. MkIg. Asacics. •.•••..• 813-531-4405 
KS Kansas City, Drives Plus. . .• . . . . . . . . . . 913-26&-5410 
MN New Brighton, Motion Technlgs.; Inc.,. 61~1-3069 
NJ WIIIlamstown, ~Rh, Inc. ....... 809-629-0606 
MO SL Char1ee, Drives Plus............... 313-441-7765 
OH Meclna, Cygnus Inc. •.•..••....•••.• ;; 21&-725-1663 

•••...•••••...•••••••.•••..•.•••••.••.• 81&-281-2280 
CA Goleta, Thoraon Co. of SouIhem CA •. 805-984-9751 
CA La Jolla, Thoraon Co. of San DIego •.• 819-292-8525 
CA MIn. VIew, Thoraon West •.••••.•••••. 415-984-9300 
CA SIgnal HI\, Thoraon Co. of SouIhem CA 

••.••.••••...•.••.....••.•••••••••.••.• 213-595-0361 
CO Englewood, Thorson RockyMt, Ina. .. 303-799-3435 
GA Noroross, T~ Mktg. Assocs. .•••. 404-446-3565 
IA Cedar RapIds, CerIean EIcIrn. Sis. .•••• 319-37&-1450 
IL Elk Grove VI., CerIean EJctm Sis. ••••• 708-956-8240 
IN indianapolis, PrecIsIon EIcIms. •••••••• 317-64H740 
MA NeedhaIn HgIs, Vanguard EIcIms. Corp. 

•• . . . . . • . . •. . •. . . •• . •• . •• . •• . •• • .• • . ••• 617-449-5578 
NJ Wayne, SHL Asaoca, Inc.............. 201-79G-1714 
NY E. Roc/Iesta", A & D Dvcs. .•.••.•..••. 718-385-2778 
NO Jamestown, ttcJrr-*h. Inc. .•.•.•... 919-337-3370 
OR Beaverton, Thoraon Co. NorthweeI ••. 503-644-5900 
tIT Sen Lake CIty, Thorson Rocky Mt, Ina. 

. . . . . • . ••. . .. . • . .• . .. . •• . . . • . . • . . • . ••• • 801-973-7969 
WA Bellevue, Thoraon Co. NorthweeI •.•.. 2CJ8.465.{I180 
WI Milwaukee, Carlson EIctm. SIs. •..•...• 414-47&-2790 

INMAAK CORP. 4 ByIngton PI, Norwalk, CT 06854, Tel: 
203-88&-6474, FAX: 203-866-0918; SIs. Mgt: Roger 
Hbbert 

INMOS CORP. P.e. Box 18OOQ, Colorado Springs, CO 
80935, Tal: 719-630-4000 (ext 435n FAX: 719-830-4325; 
EmpL: 120; SIs. Mgt: RIchard RIker; Dist. Mgt: DavId 
Bowers 

INNOVATEK MICROSYSTEMS,INC.. SnithIIaId Ad., R1 
Box 104, Millerton, NY 1254&-9720, Tal: 914-373-8003; 
EmpL: 8; SIs. Mgt: Paul F. Fitts 

INNOVATIVE ELECTRONIcs, INC. Oynatech 
Corporation, 10110 USA Today Way, M"oramar, FL 33025, 
Tel: 305-432-0300, FAX: 305-432-0705; ~: 40; SIB. 
Mgt: MIIISheII Roper 

INNOvus, 1756 Junction Ave., Ste. E, San Jose, CA 95112, 
Tal: 40&-43&-779Q, FAX: 40&-43&-8185; Ei1¥Jl: 15 

INRECO, See Ransco Industries 

INRESCO, INC. 2411 Attan1Ic Avenue, Manasquan, NJ 
06736, Tal: 9Q8.223-6330, FAX: 9Q8.223-2571; ~: 16 

INSERVO,INC.. 128 Commerce DrIve, Box 110, LaGrange, 
OH 4405Q, Tel: 1-216-355-5102, FAX: 1-216-355-5342; 
Empl: 70; SIB. Mgt: Sandra AIIoIter 

INSTANT BOARD ClRCUrrs GAP. 20 A Pemeron Way, 
Novato, CA 114949, Tel: 415-883-1717, FAX: 415-883-
2628; Eq»L: 13 

INSTRULAB, p.o. a 96, Dayton, OH 45404, Tel: 513-223-
2241; EmpI.: 22; SIs. Mgt: Fred Pummill . 

INSTRUM, MDH Industries, Inc., 426 W. Dua1e Ad., 
Monrovia, CA 91016, Tel: 81&-303-4210, TELEX: 182910, 
FAX: 81 &-357-8863; SIB. Mgt: CraIg Rahn 

/Nj 
FAX:· 708-543-6244 

INSTRUMENTATION & CONTROL SVS.. 1CS.1nc., 
520 1nterstat8 Ad, Adelson, L 80101, Tal: 70&-543-6200, 
TELEX: 2715031CS UR;~: 30; SIs. Mgt: Harold MIllet 
..................... <..... 1101504-1505; 1)02208-2208 

LoolII DIsItIbulor8 
FL Largo, Allied EIcIms. ..••........••.... 613-541-4660 
IL Chicago, Leeds Electro Cornpa. .•..•.. 312-625-3800 
IN Indianapolis. Advent EIcIms. .....•.... 317-87~10 
IN Indianapolis, Ailed EIcIms. ....•.••.... 317-875-0448 
MA NoIwood, Allied EIcIms. •........•.... 617-255-0361 
MN Eden Prairie, Allied EIcIms. ...•....... 61~7554 
NJ Audubon, Universal EIctm. Supp. ... 1-800-327-3529 
NJ Mt Laural, Alned EIcIms. .••.••.••••.•• 809-234-7769 
NY Fairport, Allied EIcIms. •••.•..••.••..•. 716-425-3850 
OH Solon, Allied EIcIms. •••..••.••..•••..•. 21&-249-4200 

704 North American offices only. For worldwide reps & distributors, see VoL W. EEM 1991 



Manufacturers and Sales Offices Directory 
PA PIIIsIlurgh, Allied EIcIms. ••••.•••.•••• 412-367-4124 
WI areal Bay, Power/Mallon............ 414-496-0944 

LDcaI Sales Offices & Reps 

Timer Reprasentativas 
CA ArcadIa. HMC, Inc. ••••...••....•.••.•. 816-447-()958 

NO WInsIon-SaIem, Scien1illc Oves. s.E. .• 911H!59-0888 
PA Sewickley, Teplilz/Byme Assocs. ....• 412-741-3628 
TIC Richardson, Sclantilic Oves. .......... 214-231-8106 
WA Seattle, Del Black Assocs. ............ 206-788-6131 
can Nepean, Ont. Mullilel<, Inc. ..•......... 613-22&-2365 

INTELL 
VA Reston, CoIrud Corp. •...............• 703-904-0240 
WA Seattle, GM Nameplate Seattle ..•.•.. 206-284-2200 
can Rlchrnond,B.c., Eneriev Sis. Ltd. . . . • . • • 804-273-0882 
Can Scarborough, Ont. Banks EIcIms. Ltd. 

41&-292-5152 

UPS RepresentaIIves INSTRUMENT SOCIETY OF AMERICA, P.O. Box INTEC CONTROLS CORP. 55 Wesl St, Walpole, MA 
TIC Houstan, Geltya-Ead&-Adair .......... 713-827-7155 12277, Research Triangle Park, NO 27709, Tel: 919-549- 02081, Tel: 508-680-1221, FAX: 50&-660-2374;~: 25; 
AL Huntsville, Allied EIcIms. .............. 205-721-3500 8411, TELEX: 802-540, FAX: 919-549-8288; EmpI.: 102 SIs. Mgr: Bruce Manthey; Dist. Mgr: Bruce Manthey 
CA canoga Park, C & A EIcIms. .......... 81 &-340-6022 
CA Fremont. Allied Elctms. ............... 415-77Cl-0590 
CA TUSII" AiRed EIcIms. •.....•........•• 213-86CHKl9O 
CO Englewood. AiRed EIcIms. ••..•..••.•• 303-790-1864 
FL Pompano Bch.. Ailed EIcIms. .......•. 305-978-3008 
GA Duluth, Allied EIcIms. •.•.•.•.......••. 404-497-9544 
GA RoaweI~ Henderson Ind. Equip. ..•..•. 404-552-0185 
II. Berwyn, B-B & W,Inc. .•...•.••....... 312-74&-1710 
IL Rockford, Power/Mallon.............. 515-397-0510 
Il. Rosemont. Advent EIcIms. •.•••..•...• 312-297-6200 
IA Cedar Rapids, Advent EIcIms. •.•....• 319-363-0221 
IL Wood Dele, Allied EIcIms. ...•........ 70&-880-0007 
MD Columbia, Allied EIcIms. ••...•.•••.... 301-381-1580 
MI Farmington HUla, Advent EIcIms. ...... 313-447-1650 
MIll St. Pau~ Powermation ..•.•.........•. 612-845-0781 
NY Hauppauge, N & L Instrs. ....•..•..•.. 516-234-9797 
NY MIneola, Allied EIcIms. •...... . . . .. . . .. 51 &-24&-2360 
NO RaleIgh, Ailed EIcIms. •...•.••........ 800-638-1381 
OH Chagrin Falla, Comm-Omnl ........... 21&-543-1328 
OH Warren, REM EIctm. S,""," Co., Inc. •.. 216-373-1300 
TIC Brownsville, Garden lnell Grp. •.••..•.. 512-54&-1612 
TIC Dallas, Wollard Elclms. ••.•.•.•....•.• 214-320-0294 

~ 
Instrument Specialties Co., Inc. 

FAX: 717-424-6213 
INSTRUMENT SPECIALTIES CO. 

HEADQUARTERS, p.o. Box A. Delaware Water Gap, 
PA 18327-<1136, Tel: 717-424-8510, TWX: 51().671-4526; 
ErnpL: 300; SIs. Mgr: John Blazejewski •.•..••• 801018; 

LDcaI Sa/es Off/ces & Reps 
JoZ. Phoenix, O'OonneU Assocs. ........•.. 
CA San Jose, O'Donnell Assocs. ...•..... 
CA Torrance, O'Donnell Assocs. ....•..... 
co Englewood. p. M. Harthun Assocs., Inc. 

C'1881-1887 

602-944-9542 
408-45&-2950 
213-539-9864 

· . • • • . . . • . • . . . . . . • . • . • . . . . . . • . . . . • . • . .. 303-792-5050 
TX Ft Worth, Allied EIcIms. ................ 817-33&-5401, FL Boca Raton, Kinetic SIs., Inc. ., . . • . . . .• 407-36&-7373 

Boise, Temco Northwest. . . . . . . . • . • . .. 206-345-2051 
TIC Ft Worth, Ailed Export Svcs. ...•..•.. 
WA Seattle, Allied EIcIms. ................ . 
WI Fond du Lac, Fedco EIcIms. ......... . 
WI Waukesha. Powerma\ton •..•......•.• 

214-285-9341 ID 
817-33&-5401 KS 
206-547-2827 MN 
414-922-6490 MO 
414-542-2868 

Wichita, Thunderbird Tech. SIs. ....... 316-636-5018 
Sl Pau~ Arkco SIs..................... 612-m-7454 
Maryland Heights, Thunderbird Tech. Sis. 
· ..•.••..••....•................•...... 314-29&-8940 

NM Albuquerque, O'Donnell Assocs. S.W. 
INSTRUMENTATION MEAS. LAB., See Lockheed 

Electronics Co., Inc. 
· • . • . . • . . •• . . . . . . . . . . . • . . . . . . . . . . . . • . .. 505-889-4522 

OR HillsbOrO, Temco Northwest ......•... 503-845-2030 
TIC Dellas, J. M. Spell. . . . • • • • . . . . . • . • . • . .• 21oH12<HlO4O 

INSTRUMENTATION SERVICES, INC. 957 Wlmelka WA BotheI~ Ternco Northwest ..•......... 503-845-2030 
Ave. N. Minneapolis, MN 55427, Tel: 612-544-8916, FAX: WA Spokane, Temco Northwest ......•..• 509-927-9392 
612-544-4887; Empl: 30; SIs. Mgr: G. Ryan can Pickering, Ont. A C. Sirrwnonds & Sons, Ltd. 

• • • . . . • . . • • • . . . • . . . . • • . . • . • • • • . • . • . • • . • 416-639-8041 

INSTRUMENT DESIGN ENGINEERING ASSocs.. 
INC. See IDEA, Inc. INSTRUMENT SPECIAl.. TIES CO., Western. Div., 505 

Porter Way, Placentia, CA 92870, Tel: 714-579-7100, FAX: 
714-579-7105; E"1ll: 25; SIs. Mgr: WiUIam Oliver; Dis/. 
Mgr: Phil Strong 

INTEGRATED CIRCUITS INC. (tel), See Interpoint 

INTEGRATED DEVICE TECHNOLOGY, INC. 3236 
Scott Blvd., Santa Clara, CA 95054-3090, Tel: 40&-727-
6116, TWX: 91G-33&-2070, FAX: 408-492-8674; FSC No.: 
61772; ErnpL: 2090; SIs. Mgr: Joe Z8bkar (VP); Disl. Mgr: 
Bill Franciscovich 

INTEGRATED ENGINEERING SOFTWARE, 347-435 
EIRce Ave., Winnipeg, Men., C8nede R3B 1 Y6, Tel: 204-
942-5836, FAX: 204-844-8010; ErnpL: 10; SIs. Mgr: 
Bennette Benson 

~ 
NTECRATED MICRONA\tE 

FAX: 619-755-8679 
INTEGRATED MICROWAVE, 3422 Tripp Ct., San 

Diego, CA 92121-1009, Tel: 619-259-2800; FSC No.: 
80658; ErnpL: 75; SIs. Mgr: Jell Beard ... A'1878-1678 

Local Sales Off/ces & Reps 
JoZ. Tempe, Cain Technology .••..•...•..• 
CA Mountain Voew. Disman Bekner ...... . 
CA Orange, cain Technology ..•.....•••.• 
CA Van Nuys, CaIn Technology ••...•..•• 
FL Satellite Beech, BWS Microwave Mktg. 

602-866-4322 
415-989-3010 
714-997-7311 
81 &-904-9392 

•.•••.•.••..•••.•....••..•.....•..••... 407-773-6170 
Me Burtonsvilla. MIO-AIIantic Microwave Sales 

..•.•••.••.•..•••.•.•.•••..•..•.•.•.•.. 301-725-3955 
MA Chelmsford, Matrix Sales .•...•...•..• 508-459-4000 
NJ Paramus, E~Tech Sales ..•.....••..•. 916-463-2884 
NY E. Syracuse, Ern-Tech Assocs. ..•••••• 315-437-8410 
PA Fl Washington, Bela Sales ...•..•.... 215-643-8850 

INTEGRATED POWER DESIGNS, INC. 9c PIIncees 

INSTRUMENTED SENSOR TECHNOLOGY, INC. 
1305 s. Ceder St, Lansing, MI48910, Tel: 517-371-1980, 
TELEX: 517-371-1244; Empl: 10 

INSULATON COMPONENTS ASSOCIATES, INC. Ad., Lawrenceville, NJ 08848, Tel: 809-898-2122, FAX: 

INSTRUMENT ENClOSURES, 9767 Glenoaks Blvd., 
Sun Valley, CA 91352. Tel: 81&-768-4622, FAX: 81&-767-
4988; FSC No.: 82012; Empi.: 35; SIs. Mgr: Guy 
Crutchfield 

P.o. Box 4849, Downey, CA 90241, Tel: 213-861-7286, 609-895-1738; Empl: 18; SIs. Mgr: Steven Thompson 

INSTRUMENT RESEARCH CO. Box 40207, Santa 
Barbara, CA 93103, Tel: 805-982-8336; Empl: 6 

INSTRUMENT RESISTOR CO. See INRESCO/lnstr. 
Resistor 

INSTRUMENTS, INC. 7283 Engineer Ad., Ste. G, San 
Diego,CA 92111, Tel: 619-571-1111, FAX: 619-571-0188; 
FSC No.: 34563; Empl: 28; SIs. Mgr: Ken KaIbIeII 

INSTRUMENTS & CONTROLS DIV., See 
Technology Systems Div. KRUG IntL 

FAX: 516-467-8558 
INSTRUMENTS FOR INDUSTRY, INC., 731 UnIon 

Parkway, Ronkonkoma, NY 11779, Tel: 51&-467-8400; 
EmpL: 25 ••.••.•. .••.• .•.••. ........... . .•.••••• 001012 

LDcaI Sales Off/ces & Reps 
AL Eva. Barr EIctm. Instrs. ............... . 
JoZ. Mesa, DJM EIcIms. ...•...•.•••••..•.• 
CA Valencia, DJM EIcIms. •••••••..••••••. 
CO Englewood, RA. Mayea Co. •....•.••.. 
FL Barr EIcIms. •..••.•..••..••••.•••••••. 
IA HIawatha. EIR Co. •............•..•.•. 
KS Lenexa, KJS Mktg. •..•.•.•.•...•..•..• 

205-79&-7533 
602-820-4030 
805-254-2677 
303-761-9447 
407-723-4109 
319-395-4500 
913-982-1795 

FAX: 213-861-7285 

INSULCAST, Perrnagile Inds. Inc.. 101 Commercial St, 
Plainview, NY 11803, Tel: 51&-34&-1100. TELEX: 221720 
PERMUR, FAX: 516-349-1158; FSCNo.: 13549; SIs.Mgr: 
Wdliam P. Flaim, NaIL Sis. Mgr. 

FAX: 206-284-3705 
INTAQ KEY PANELS, GM Nameplate, Inc.. 2040 

15th Ave. W. Sea\IIa, WA 98119, Tel: 206-284-5475; FSC 
No.: 9905; Empl: 350; SIs. Mgr: Alan Burk ..•.• 801815 

Local Sales Offices & Reps 
JoZ. Tempe, EIctm. Dev.lSIs. ••..•.••••.... 
AL Huntsville, JWL Assocs. .........•.... 
CA Sen Diego, Ormi ........•............ 
CA San Jose, G M California ••.•..•..•.•. 
CA irvine, Balzer-WoK Assoc. •............ 
CO Englewood, DeUtron .••.•.....••...... 
FL Sl Petersburg, Gulfport & Tech. Sis. .• 
HI Honolulu, Menehune Unlmited •...•.. 
10 ~ GMlWest ..•................... 
IL Elgin, BK/Custom Engrd. PIs. ..•.•.•.• 
IN Zionsvilla. WK/Cuslom Engrd. PIs. •..• 
MI Southfield, E&A Inds., Inc. ••....•..••.• 
MN Burnsville. EIecIromec Sis., Inc. ...... . 
MO Sl louis, Halpin D. Burke & Son •••.•• 
NH Mt. Vernon, GM/Northeast .....•.•...• 
NJ PItman, CoIrud Corp. ...•....•.••.•.... 
NJ West CaIdweI~ Grimm, Siegel & Assoc. 

602-43&-1547 
205-883-1712 
619-28IHI806 
408-435-1868 
714-281-8877 
303-741-2122 
813-573-3910 
80&-737-3472 
20&-939-7202 
70&-741-8558 
317-873-5826 
313-847-0330 
612-894-9200 
314-96&-2727 
803-873-9737 
809-589-5888 

MD BeltsvIlle, AppHed Engrg. ...•........•. 
MO Leesburg, I<JS Mktg. •••.•..•••.•..•... 
NH Hudson, EMC Sis., Inc. ••.•..•••...•••• 

301-595-5393 NO Charlotte, JWL Assocs. .•.......•••.•. 
AkrOn, Augnat Assocs. ..•......•.••••• 
Portland, GM-Portiand ..•.•••.•..•...• 

201-575-8300 
704-541-5750 
216-239-2499 
503-223-9879 
412-78&-2992 
214-929-8140 

314-245-6579 OH 
803-872-4455 OR 

NJ N. Plainfield, Brady Co. .............. . 201-755-7900 PA PIttsburgh, Allied Entprs. .•••••...••••• 
NM Albuquerque, Mesa Tech. Corp. •..•... 505-883-8833 TIC Irving, EOS Southwest ••.••••••.••.••• 

INTEGRATED TECHNOLOGIES SOLUTIONS 
INC., 402 Chestnut Lana, East Meadow, NY 11554, Tel: 
51&-481-0857, FAX: 516-292-3115; ErnpL: 8; SIs.Mgr: M. 
Lieber . . . . . . . • . . . . . . . . . . . • .. . • . . . . . . . . . . . . . . • . .. 00 1287 

LDcaI Sales Off/ces & Reps 
CA Chino, Dellatec IntLinc. ..•.•..•....... 714-551-8548 

INTEGRITY TECHNOLOGY CORP. 1400 Coleman 
Ave., Ste. E15, Santa Clara, CA 85050, Tel: 40&-282-8840, 
TELEX: 897-2396, ESVLNK: MCI Mail:209837, FAX: 40&-
282-1680; EmpI.: 247; SIs. Mgr: Leny Young 

Local Sales Offices & Reps 
CA Santa Clara, Integrity Techng. Co. . . . . . 40&-282-8840 
CO LiIIIeIon, GI.X, Inc. •••••..•••••••••••.• 303-771-3230 
Fl Clearwater, H.E. Johnson & Assocs. .• 813-447-7529 
MA Agawam, H;.Q Mktg. •••.•...••.•...... 413-789-4683 
NY Wading River, NikIIonics .. .. .. .. . . .... 516-929-4871 

INTEl<, INC. 751 Intek Way, Westerville, OH 43081, Tet. 
614-995-0301, FAX: 614-895-0319; FSC No.: 6880; SIs. 
Mgr: Robert Curry 

INTELCO, 8 CraIg Road, Acton. MA 01720, Tel: 50&-284-
4485, TELEX: 82923380, FAX: 50&-264-9677; Empl: 35 

INTELLIGENCE POWER TECHNOLOGY, 829 Flynn 
Ad., Camarillo, CA 93012. Tel: 805-484-4441, FAX: 805-
987-0271; EmpI.: 22; SIs. Mgr: K !wan 

INTEWGENT INSTRUMENTATION/BURR· 
BROWN, 1141 W. Grant Road,MS 131, Tucson. JoZ. 
85705, Tel: 802-824-2434, FAX: 802-823-8985; SIs. Mgr: 
Bill McGovern •.••.......•.•••...•..•.•... 001837·1838 

INTELUGENT INTERFACES, INC., P.o. Box 1488, 
Stone Mountain, GA 30086, Tel: 404-381-9891, 1-800-
942-0868; FSC No.: 0A4H9; EmpL: 3; SIs. Mgr: Robert E. 
Jarvis 

INTELLUTlON, INC. 315 Norwood p.m South, Norwood, 
MA02082, Tel: 617-789-8878, TELEX: 940-103, FAX: 617-
789-1990; SIs. Mgr: JeH CessIa; Disl. Mgr: Jell Caaais 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 705 



INTEPR Manufacturers and Sales Offices Directory 
INTEPRO SYSTEMS INC. Six Fortune Dr. Billerica, MA 

01821, Tel: 50&-663-7555, FAX: 508-663-7558; Empl: 50; 
SIs. Mgt: Mike O'Connor; DIst. Mgt: MIke O'Connor 

INTERAC110N SYSTEMS INC., 86 Coolidge Ave., 
Watertown, MA 02172, Tel: 617-923-6001, FAX: 617-923-
2112 ..................... ; ...... , .............. 001098 

IN 1ncIanaPous, JoJm Sukup, Inc.......... 317-253-5501 
MD Monkton, lmagllron SIs. Co. ........... 301-37+5600 
MI Royal Oak, Hilllronlcs Inc. ............ .313-435-0920 
MN St. Peu~ Proud IIIds., Inc. .............. 612-646-9428 
MO Bridgaton,AEM,Inc. ................ ,. 31+298-9900 
NY ~ Kahgen Brody AssocS. ... 516-536-2300 
NY E Syracuee, R.M. Scanloli & AesOcs. 

INTERACTIVE CIRcurrs SYSTEMS L TO. 5430 OH Cleveland, Marlow Assocs. Inc. ...... . 
Cenotek Ad., GIoucesIer,Ont. Canada K1J 9G2, Tel: 613- ~ Beever1on, PacIfic Mktg. SpecIalIsts .•. 

315-463-7682 
216-831-8232 
503-641-9373 
412-343-5050 
817-266-2896 
206-862-3144 
51+636-4121 

749-9241, 1-800-287-9794, FAX: 613-749-9461; Empl: 20 1X Pittsburgh, Marlow Assocs. Inc. ..•..•. 
Bedford, EI-Tec Sis., Inc. ............ .. 

INTERACTIVE COMPUTER PRODUCTS, INC. 23482 
PeraIIa, untt C, Laguna Hills, CA 92653, Tel: 714-770-5332; 
Empl: 20; SIs. Mgt: Pat Cooper 

INTERCONNECT DEVICES, INC. 5101 Richland Ave., 
Kansas CIty, KS 66106, Tel: 913-342-5544, TELEX: 
286767 IDlKC UR, FAX: 913-342-7043; EmpL: 150; SIs. 
Mgt: Donna McKInney, Cathy Snead; DiBt. Mgt: Carol 
Narr 

Distributor 

FAX: 714:-447-3976 
INTERCONNECT SPECIALTIES, INC. Tel: 800-752-

4777,71+773-0411, TaEX: 910 321 0310 
............................................. 613.620.633. 714. 

718.724,752,791,813.816 

WA ~nd, Pacific N!~ Specfalists .•. 
Can Lachine, Que., Bytewide Mktg. ........ 

INTERGRAPHCORP. Advanced Processor Division, 
2400 Gang Ad., Palo Alto, CA 94303, Tel: 415-494-8800, 
FAX: 415-858-9224; SIs. Mgt: James PIerce; DiBt. Mgt: 
James Pierce, SIS. Rep. Mgr. . 

INTERLOGIC INDUSTRIES, 65 Marcus Dr. Melville, NY 
11747-4294, Tel: 516-420-8111, FAX: 516-420-6007; 
EmpL: 46; SIs. Mgt: Bert Freifeld 

INTERLOOP, 706 Charcot Ave., San Jose, CA 95131, Tel: 
406-922-0520, FAX: 406-922-0545; Empl: 3 . 

INTER-MARKET, 1946 Lehigh Ave., Glenview, IL 6002s. 
Tel: 706-729-5330, FAX: 706-729-4849; FSC No.: 34165; 
. EmpL: 10; SIs. Mgr: Phil Gardenier 

INTERMA TIC,lnterrnatic PI~Spring Grove, IL 60061, Tel: 
815-675-2321, TELEX: 25-265, FAX: 815-675-2112; Empl: 

'1000 

INTERELECTRONICS CORP., Interelectronics Park, INTERMETRICS MICROSYSTEMS SOFTWARE, 
550 u.s. Rle. 303, Congers, NY 10920, Tel: 91+8.8-8000; INC. 733 Concord Ave., Cambridge, MA 02138, Tel: 617-
Empl: 82; SIs. Mgt: M. H. Pintail; DIst. Mgt: G. Sh~ 661-1840, 800-356-3594, FAX: 617-961-0072; Empl: 
................................................. 001797 6006; SIs. Mgt: Burr Tupper 

INTERFACE, INC. 7401 E Butherus Dr. Scottsdale, AZ INTER METRO INDUSTRIES CORP. North 
65260, Tel: 602-948-5555, TaEX: 825-662, FAX: 602- Washington St., WiIke9-Barre, PA 16705, Tel: 717-925-
948-1924; FSC No.: 32311; Empl:65; SIs. Mgt: IrvWllson 2741, TELEX: 631-833, FAX: 717-823-0250 

FAX: 617-986-8932 
INTERFACE ENGINEERING INc.. 300 Centre St., 

HolbrOOk, MA 02343, Tel: 617-965-2800, TaEX: 249-545; 
FSC No.: 14352; EmpL: 25; SIs. Mgr" Thomas Scanlon 
.. ... .. ....... ... .. ..... .. .. .. .. . .. . .. .. . .. 001182-1183 

Local Sales OffIces & Reps 
NY Great Neck, Industron Assoc. ......... 516-467-2620 
VA Hemcton. Galls & Pugh Assocs., Inc. .. 703-709-0305 

Local DIstI1butors 
VA Arlington, Gans & Pugh Assocs., Inc. 

INTERFACE PRODUCTS, INC., 4630 North Ave., 
Oceanside, CA 92056, Tel: 619-945-0230, FAX: 619-945-
0239; FSC No.: 55300; Empl: 75; SIs. Mgr: William Lang 

INTERFACE TECHNOLOGY, Dynatech Corp. 2100 E 
Alosta Ave. Glendora, CA 91740, Tel: 818-91+2741, 
TELEX: 4945489, FAX: 618-335-6346 

FAX: 415-340-1670 
INTERFAN, William J. Purdy Co., 770 Airport Blvd., 

Buringeme, CA 94010, Tel: 415-347-1203; EmpI.: 12; SIs. 
Mgr:F. L Nelson ........................ C.1826-1829 

Local Sales Offices & Reps 
AZ Glendale, Knight Co. ..... .. .. .. . .. . .. . 602-433-2166 
CA ~Im, Impact Elctms.lnc .......... 71+533-1351, 
CA Burbank, Darco ....................... 818-50+2425 
CA BurlIngame, WiIUam J. Purdy Co. ...... 415-347-7701 
CO Englewood, William J. PUrdy Co., Assocs. 

....................................... 303-790-2211 
FL Lighthouse Pt, Jack Krutek & Assocs. 

.. ... .. .. .. . .. .. ... .. .. .. .. . ..... .. .. .. 305-783-2501 
IL ML Prospect, The Dombrow Co. ...... 706-253-3326 

INTERNATIONAL COMPONENTS CORP., 105 
Maxess Ad., Melville, NY 11747, Tel: 516-263-1500, 
TaEX: 221576, FAX: 516-293-4963; Empl: 100; SIs. 
Mgt: Ken Reed .••••••...••••.••..•••••.. 001037-1039 

LDcal Sales Offices & Reps 
AJ. Huntsville, Hughes Assocs. ........... 205-533-9106 
AR Mabelville, Erickson SIS. .............. 501-455-0618 
CA Burbank, Darco .............. , . .. .. ... 816-50+2425 
CO UttIeton, Romulus EIctms. ............ 303-77G-4866 
FL Tamarac, Hughes Assocs. ............ 305-720-1674 
GA Atlanta, Hughes Assocs. .............. 404-662-1587 
IL Arlington Haights, MJ Petersen ....... 706-577-8200 
IA Cedar Rapids, Deillron Co. .. . . . . . . . . . . 319-393-0075 
LA Chalrnette. Erickson SIs. Inc. .......... 504-271-1976 
MA Frarringham, Stone Comp. SIs. ....... 506-875-3226 
MA Long Meadow, Stone Camp. SIS. ...... 413-587-1019 
MS Corinth, Hughes Assocs. .............. 601-287-2915 
MO Florissant, Deillron Co. .. .. .. . .. .. .. .. . 31 +639-0033 
MO Kansas CIty, Delilron Co. ............. 816-436-6445 
NJ Pennsuakem, ArJay Tech. ............ 609-662-0265 
NY Melville, ICC .......................... 516-263-1500 
NC Charlotte, Hughes Assocs. ..•.•.. . . . .. . 919-467-7029 
OH Cincinnati, Bob Gilbert Assocs. ....... 513-57+1632 
OR Portland, Adapt E2.................... 503-297-2151 
TN Knoxville, Hughes Assocs. ....... . . . .. 615-558-0283 
1X Dallas, Erickson SIs. Inc. .............. 21 +739-5833 
WA Bellevue, Adapt E2 ................... 206-637-0302 
PR Hato Rey, Casanova IOOl SIS. Corp. .. , 809-753-8674 

LDcaI Di8IJibutoIs 
CA Canoga Park, Myco VICkers . . . . . . . . . . . 213-340-2025 
CA RedWOOd City, Hi-Cor. .. .. .. . .. .. .. . .. 415-365-5067 
CA San Diego, Tauber Elctms. Corp. ..... 619-27+7242 
CA Sunnyvale, Penstock Microwave Dis!. 

....................................... 406-727-1200 
CT Bridgepor1, Park Distr ................. , 203-366-7200 
CT East Haven, JV EIcIms. ............... 203-469-2321 
FL Fl Lauderdale, Bros. Elctms. . . . . . . . . . . 305-581-6700 
FL Fl Lauderdale, National Resistor Co. 

GA 
lL 
IL 
IN 
IA 
MA 
MA 
MI 
MI 
MN 
MN 
MN 
MN 

305-772-4500 
Norcross, Applied Power, Inc. .....•... 404-263-0421 
Bensenville, Voyager EIctms. Corp. ... 312-860-1300 
Wheeling, Hawk Elctms, Inc. ...... . . . . 708-459-4030 
Indll¥I&POlis, AM EIctms. .............. 317-291-7110 
Cedar Rapids, Dea EIcIms. ........... 319-385-7551 
Chelmsford, Shelly Ragon ...•.•....•. 506-250-9666 
Sharon, Actcour PassIve Comps. ...... 617-76+6123 
Grand Rapids, R M Elctms. ..•.•.....•.. 616-531-9300 
Southfield, R M EIcIms. ............... 313-262-1592 
Eden Prarie, Casaidy EIcIms. ......... 612-944-0100 
Fridley,Voyager EIctms. Corp. ....... ; 612-571-7766 
Minneapolis, Cassidy Elctms. ......... 612-635-7746 
New BrIghton, Chris Elctms. ......... ; 612-631-2647 

MO St. Louis, BeckwIth EIcIms. .. .......... 31+343-6463 
NJ Bellmaur, Mid-Allanlic EIcIms. ..•..•.. 609-931-5303 
NJ . Clifton, Vantage ~ .............. 201-667-1840 
NJ Rockaway, Toner IneIs. ................ 201-586-9000 
NJ Sparta, Instruments & Equip. .......... 201-729-4293 
NY Commack, Vantage ~ Corp. •••• 516-54;3-2000 
PA PhIladelphia, MurTronics ............. 21 s-632-433o 
TN tiixson, Techni-Tronlcs ............... 615-842-0514 
1X Dallas, WhoIeeaIe EIcIms. ............ 214-969-9400 
1X Fort Worth, Allied EIcIms. ............. 817-33&-7414 
TX Ft Worlh, C& W Supp. Co. ........... 81NI3HI395 
WA Seattle, Vesoo ........................ 206-575-3601 

INTERNATIONAL CONFIGURATIONS, INC. P. 0. Box 
3374, Enfield, CT 06082, Tel: 203-749-6360,. TELEX: 
643067, FAX: 203-749-2965; FSC No.: 82464; Empl: 4; 
SIs: Mgt: Ov. L Baldwin 

INTERNATIONAL CONVERTER CORP. Tro-l0l 
Wooten Road, Colorado SprIngs, CO 80915, Tel: 719-570-
6900, FAX: 719-570-6160; Empl: 9; SIs. Mgt: Matt 
Breneman 

INTERNATIONAL CRYSTAL MFG. 10 N. Lee, P.o. Box 
26330, Oklahoma CIty, OK 73126, Tel: 50+236-3741, 1-
600-426-9825, FAX: 405-235-1904, 1-800-322-9428; 
Empl: 120; SIs. Mgt: Sheri smith; DIst. Mgt: Sheri Smith, 
SIs.Mgr. 

INTERNATIONAL DATA AQUISTION & CONTROL. 
INC. Box 397, Ate. 101 The Meeting Place; ArnheraI, NH 
03031, Tel: 603-673-0765, FAX: 603-873-0787; EmpL: 7; 
SIs. Mgt: Gene Calvano; Dist. Mgt: Gerry KleIn 

INTERNATIONAL DIGrrAL ELECTRONICS, 160 w. 
Santa Clara St., Ste. 800, San Jose, CA 95113, Tel: 406-
283-1010 (ext 107), FAX: 406-283-0344; Empl: 2; SIs. 
Mgt: Masanori K01anI 

INTERNATIONAl DIODE, 229 Cleveland Ave., Harrison, 
NJ 07029, Tel: 201-482-6516, FAX: 201-482-4958; EmpL: 
9; Sis. Mgt: Lee Toong 

INTERNATIONAL ELECTRO MAGNETICS, INc.. 
350 N. Eric Dr. Palatine, IL 60067, Tel: 708-358-4622, 
TaEX: 4932869 !EM UI; EmpL: 6; SIs. Mgt: T. PreIIo 
.•...•.•........•.....•............•........•.•.. 1)01038 

INTERNATIONAL EYELETS, INC. 5874 EI CamIno Real 
No. L. Carlsbad, CA 92006-9812, Tel: 619-931-1446, 1-
800-333-9353, FAX: 619-931-6667; FSC No.: 5325; EmpL: 
5; Sis. Mgt: Sally Delrymple 

INTERNATIONAL INSTRUMENTATION, INC. 2282 
Townsgate Ad., Westlake VIg., CA 91361, Tel: 805-495-
7673, FAX: 605-379-0701; Empl: 32; DIst. Mgr: John 
Mesenbring 

INTERNATIONAL INSTRUMENTS, A .PRIME 
TECHNOLOGY COMPANY, Twin Lakes Ad, P.o. Box 
165, N. Branford, CT06471, Tel: 203-461-5721, TWX: 710-
452-3092, FAX: 203-481-8937; EmpL: 150; DIst. Mgt: 
Keith MacDowall ......................... 001350-1351 

Local Sales Offices & Reps 
CO Golden, J. F. Hurlbut Co. ............ .. 
CT N. Branford, II ConsuH Factory ....•..• 
FL Lakeland, Munday Sis., Co. .......... . 
KS Olathe, Tech. SIS. Assoc. ............ .. 
MO Ferguson, Tech. SIS.Assocs. ........ . 
OH Westlake, Advanced Tech. Assocs. .. . 
PA Malvern, Stitzer Assocs. ............ .. 

LDcaI DIstI1butors 
CA Loa Angeles, ElL Instrs., Inc. ....... .. 
CA Palo Alto, Matermasler .............. . 
CA San Diego, Metermaster ............. . 
CA Sunnyvale, EJL InsIls. .............. .. 
CO Denv«, ELL 1nsIrs., Inc. ............. . 
CO Denver, Matermaster lnalr. Corp. •..••• 
CT MiddletOwn, ElL Instrs., Inc. ......... . 
FL Palm Bay, ElL Insbs., Inc. .......... .. 
GA Kennesaw, CMI MeIermasIer •........ 
IL BrIdgeview, EI.L InsIrs., Inc. .......... . 
IL Glendale HaighIs. CMI MeIermasIer .• 
IN IncianapoIis, ElL Instrs.. Inc. ......... . 
KY louiSville, ElL Instrs.. Inc. •.•......•.. 
LA New Orieans, Industriaiinstr. Works .. 
MD Sparks, ElL InsIls. ................. .. 
MA BurlingtOn, EI.L InsIls. ..• , ............ . 
MA Southbridge, CMI-Metermasler •....... 
MI Ferndale, Ram Mater Inc. ........... .. 
MN Minneapolis, Process Mess. Co. .... .. 
·NJ Pensauken, ElL Instrs.. Inc. ......... . 
NY Clarence, E.I.L InsIrS. ................ . 
NY Hauppauge, ElL Instrs., Inc. ........ .. 
NY Long Island CIty, Matermod lnalr. Corp. 

....................................... / 

303-279-7796 
203-481-5721 
813-856-5606 
913-829-2800 
31+72s-s381 
216-635-5050 
215-644-5500 

213-665-7020 
41~ 
619-SB0-4641 
406-245-4320 
303-53+4160 
303-722-5786 
203-346-6646 
407-725-6300 
404-425-6902 
312-430-2292 
312-351-4554 
317-545-1373 
502-454-3420 
50+733-6355 
301-771-4600 
617-272-9450 
506-765-1676 
313-396-6767 
612-544-4035 
609-46&-0474 
716-83+8500 
516-231-6333 

716-726-4650 
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Manufacturers and Sales Offices Directory INTERN 
NY Rochester, ELL 1hs118. ................ 716-586-8251 
NO Charlotte, ELL 1hs118. ...••....•....... 704-376-2237 
OH Cleveland, Process Measurement Corp. 

. . . . . • . . . . . . . . .. . .. . .. . . . . . . . . . • . . . . . . . 216-587-3600 
OH Dayton. ElL Instrs., Inc. ••..••••••.••.. 513-435-2134 
PA PH\aIlUIgh, ELL 1hs118. .... ,........... 412-823-2255 
TX Dallas, ElL Instrs., Inc. ..••..•••....•. 214-357-0297 
TX Garland, CMI Metermastar ......•. . .•. 214-271-5671 
TX Houston. OMI Metermaster ••.•....... 713-644-1631 
TX Houston, ELL Instra, Inc. .•..•..••..•• 713-271-3100 
VA Nor1oIk, ELL Instrs., Inc. •••..••.••..•. 804-855-9553 
VA SprIngfiaId. ELL Instrs., Inc. .••..•..•.. 703-589-2611 
WA Aadmond, ELL Instrs., Inc. •..•..•••... 206-882-3222 
Can Longuaul~ Que., ELL Instrs............ 514-651-4844 
can Mlasissauga, Toron1o, ELL 1hs118. ..... 416-624-6660 
Can Toronto, Ont., Versatlla Measuring 1hs118. 

•...•.....................•............ 416-239-8161 
AZ Tempe, OMI Metermaster •. ..••••.•. .. 603-431-11880 

INTERNATIONAL LIGHT, 17 Gral Ad, Newburyport, MA 
01950-4092, Tel: 506-465-5923, 1ELEX: 94-7135, FAX: 
506-462-0759; EmpI.: 19; SIs. Mgr: Bob Angelo; Dist. 
Mgr: Bob Angelo 

INTERNATIONAL MACHINE & TOOL CORP. 115 
Maple St, W8IWick. RI 02888, Tel: 401-467-8905, FAX: 
4OHI67-5885; EI11ll: 35; SIs. Mgr: Paler S. PlscopIo 

FAX: 401-683-5571 
INTERNATIONAL MANUFACTURING SERVICES, 

50 Schoolhouse La, Portsmouth, At 02871-2418, Tel: 401-
683-9700; FSO Nco: 451n; EmpL: 25; SIs. Mgr: Soot! H. 
Marston ...••••....... , ...•..•.....••.•......•.. A·I922 

LDca1 Sales 0ffic8IJ & Raps 
MA AIIIaboro, AnIax-Qversaas Sis. . . • • . • •. 617-222-5221 
PA Downingtown, Grasso Tech. Sis. ••.•.• 215-458-8967 

INTERNATIONAL MICROELECTRONICS, p.o. Box 
170415, Arling1on, TX 78003, Tel: 817-561-2244, FAX: 
817-561-5824 

INTERNATIONAL MICROSYSTEMS, 521 Valley Way, 
Milpitas, CA 95035, Tel: 40&-942-1001, FAX: 40&-942-
1051; EmpI.: 10; Sis. Mgr: Paler Schade 

INTERNATIONAL MICROTRONICS, 4016 E 
Tam_ St, Tucson, AZ 85714, Tel: 802-746-7900, 
FAX: 802-790-2808; ErnpL: 16; Sis. Mgr: Otto H. Fast, Jr. 
. . . . . .. .. .. . .. ... ... .. .. . . . ... ..... . . . ..... 001362-1357 

LooeJ DIsttibutors 
CA Santa Ana. Tech-Sar, Inc. ............ . 
CA Torranoa, Tech-Sar, Inc. ............ .. 
CO Aurora, R&R InsInm. ................ . 
IL Chicago, Data Elclms. .............. .. 
MA Waltham, CaMbron/Burton Instr ...... . 
Me Manchaster, UniverSal Precision Instr. 

NY Rochester, Maslina Elc1ms. .......... . 
OR Portland, Hydraulic Instrmn. SVcs. .... . 
TX Dallas, Textrollnc. .................. .. 
WA Redmond, Hydraulic InsInm. Svcs. .. . 

406-496-1004 
213-370-7200 
303-340-8728 
312-283-0300 
617-894-6440 

314-394-4893 
716-546-5373 
503-643-5648 
214-637-6262 
206-667-5437 

INTERNATIONAL POLARIZER, INC. 320 Elm Street, 
Marlborough, MA 01752, Tel: 506-481-7495, TB.EX: 601 
6454, FAX: 506-481-0222; EmpI.: 8; SIs. Mgr: Donald 
Rickert 

INTERNATIONAL POWER DC POWER 
SUPPLIES, INC., 355 N. Lantana Sta. 710, Camarillo, 
CA 93010, Tel: 805-967-7900, FAX: 805-386-2686; EmpI.: 
25; SIs. Mgr: Jose M. Covarrubias; Dist. Mgr: Jose M. 
Covarrublas .................... :......... 0017711-1781 

LDca1 Sales 0ffic8IJ & Raps 
AZ Phoenix, Howe & Howe SIs, Inc. . . • • • . 602-264-7971 
CA EI capn, Atronix/Marbla.............. 619--444-1501 
CA Gilroy, Mouser EIc1ms. •.•••..•.•••.• " 800-346-6873 
CA MIssion Viejo, Atronlx/Marble •• • . • • • •• 714-856-9009 
CA San Diego, Zarimar Salas .. .. .. .. .• ... 619-436-3379 

, CA Santa Clara, Gagner-Toomey Assocs. 

CA So. CA. Elkfns & Assocs. ............. . 
CA Solvang, Atronix/Marbla ............. . 
FL Land 0 Lekas, A.J. Power Source .... . 
GA Atlanta, AJ's Power Source .• ; ....... . 
IL Wheeling, Ed Joyner & Co. .•......... 
IN Evansville, Evansville Supply •••••.••• 
IA Cedar Rapids, Advanced Tech. Sis. ••• 

406-244-2200 
816-597-1075 
805-686-4366 
813-996-2563 
404-441-7927 
708-520-1200 
812-424-7541 
319-393-6280 

KS Olathe, AdvS1Ced Tech. Sis. ......... . 
ME Portland, The Maclnris Co. ......... .. 
MD Randallstown, Beacon North, Inc. ••••. 
MA Boston, The Macinnis Co. .......... .. 
MI Uvonia, EIectro-Mktg. ...... : ......... . 
MI Muskegon, EIecIro-Midg. , ............ . 
MN Minneapolis, Clay Rap Co. ........... . 
Me IlridgeIon, Advanced Tech. Sis. ...... . 
Me St Louis, Advanced Tech. SIs. ....... . 
NV Las Vegas, Sandy's Eictm. Supp. .•... 
NH Manchester, The Mactnnis Co. ....... . 
NH Windham, The Maclmis Co. ......... . 
NJ E RuIher1ord, A-A EIec., Inc. ........ .. 
NJ Ft Lee, Neptune EIc1ms. Co. ......... . 
NJ R~ Mouser EIc1ms. .......... .. 
NM Mouser EIc1ms. ..................... .. 
NY E Syracuse, AdvS1Ced Camps. Corp. 

NY Glen Heed, Uvara-Polk Assocs. ...... . 
NY Pann Yan. Advaoom Technlg, Inc. ... . 
NY Plainview, Neptune EIc1ms. Co. ...... . 
NV Ttoy, Trojan EIctrn. Supp. ............ . 
NO Raleigh, Overton Assocs. ............ . 
OH Cleveland, Major EIc1ms. Corp. ....... . 
OH Dayton, EIacIro-Mktg. ................ . 
OH N. Royalton, EIectro-Mktg. ........... . 
OK AID EIctms, Inc. ..................... . 
OK Oktahoms City, RSC EIctrns. ......... . 
OR Clackamas, Platt EIac. Supp. ......... . 
OR Hillsboro, Turn-A-Round SIs. ......... . 
OR MedIonI, Platt EIac. SUpp. ............ . 
OR Portland, 04 Controls ............... .. 
OR Portland Metro, Platt EIac. Supp. ....•. 
OR Tualatin, Platt EIac. Supp. ........... .. 
PA McKean, Advacom, Inc. ............. .. 
PA N. Versailles, OMO EIc1ms. .......... .. 
PA PIttsburgh, EIactro-Mktg. ............. . 
RI Mouser EIctms. ..................... .. 
RI Providanca, The Macinnis Co. ....... . 
SO Mouser Elclms. .. , ................... . 
SO Sanaca, Overton Assocs. ........... .. 
SO Mouser EIc1ms. ...................... . 
TN Mouser EIc1ms. ...................... . 
TN NawTazaweI~ Overton Assocs. ..... . 
TX Austin, AID Elclms, Inc. ............. .. 
TX Austin, RSC EIc1ms. ................. . 
TX Austin, Wottord EIc1ms. .............. . 
TX Dallas, Wottord EIc1ms. .............. . 
TX Houston, AID EIcIms., Inc. ........... .. 
TX Houston, Wofford EIc1ms. ............ . 
TX Irving, AID EIctrns., Inc. ............... . 
TX Mansfield, Mouser Elclms. ........... . 
TX Richardson, RSC EIc1ms. ............ . 
UT Ogden, Taylor Mktg. ................. . 
UT SaIl Lake City, Standard Supp. Co. ... . 
VT Mouser EIc1ms. ...................... . 
VT BurHngton, The Maclmls Co. ..•...... 
VA Sterting, Beacon North, Inc. .......... . 
VA Staring, ICE Camps. ................. . 
WA Longvi_, Platt EIac. Supp. .......... . 
WA SaaItIa, H.D. Campbell ............... . 
WA SaaItIa, PLaIt EIec. Supp. •.•..••.••... 
WA Vancouver, Platt EIac. Supp. ....•..... 
WV Mouser Elclms. ...................... . 
WI Cedarburg, A-A EIec. Inc. ............ . 
WI Green Bay, A-A Elec.. Inc. ............ . 
WI N. WISCOnSin, Clay Rap Co. ......... .. 
WI s. Wisconsin, Ed Joyner and Co. ..... . 
WV Mouser EIc1ms. ..................... .. 
Can Surray, e.c, Enertec SIs. ............ .. 
Can Surray, e.c, Enarlec SIs, Ltd. ••.••... , 

Local DisItibuIors 

913-782-8702 
800-544-1014 
703-476-2490 
617-762-8090 
313-421-7590 
616-796-1912 
612-861-2191 
314-291-5003 
314-678-2921 
702-383-9353 
800-544-1014 
800-544-1014 
201-7n-54n 
201-461-2769 
800-346-6873 
800-346-6873 

315-437-6700 
516-759-9300 
315-536-2221 
516-349-1600 
516-274-4481 
919-781-7004 
216-481-2100 
513-890-8322 
216-582-0075 
Il00-669-4761 
405-631-n29 
503-855-3504 
503-640-4641 
503-772-1414 
503-859-7891 
503-224-1919 
503-684-2087 
814-476-7n4 
412-676-8020 
412-623-5400 
800-346-6873 
800-544-1014 
800-346-6873 
1103-636-7101 
800-346-6873 
800-346-6873 
615-626-6009 
800-669-4761 
512-634-1415 
512-339-1131 
214-320-0294 
Il00-669-4761 
713-647-3583 
Il00-669-4761 
800-346-6873 
214-644-3444 
801-546-9570 
801-486-3371 
800-346-6873 
800-544-1014 
703-478-2480 
703-476-26n 
206-423-4900 
206-433-1900 
206-624-4063 
206-699-4833 
800-346-6873 
414-377-11000 
414-499-6000 
612-861-2191 
706-520-1200 
800-346-6873 
804-273-0882 
604-888-1667 

CA Canoga Pi<., Sandy's EIcIm. Supp. ..... 818-346-0510 
CA Costa Mesa. Marvac Dow EIctms. .... 714-650-2001 
CA Fullerton, Orvac EIc1ms. •.•..•.••...•• 714-871-1020 
CA Gilroy, Mouser EIctrns. ... . .. . . . . .. . .. . 800-346-6873 
CA Long Beach, Mag-Trol •••.•........••. 213-435-3451 
CA N. Hollywood, Sandy's Eictm. Supp. . .. 818-765-8585 
CA Pasadena, Marvac Dow EIc1ms. ••.•.. 816-793-1195 
CA San Jose, Slana Wast .. :............. 408-945-1050 
CA San Josa, Spectra EIc1ms. ............ 40&-452-1590 
CA Santa Clara. Manco • . . . . . • . . •• . .. . • ... 406-496-6611 
CA Santee, Mouser EIctrns. • . . . . . . • • . . . .. • 800-346-6873 
CA Simi Valley, Pace EIctms., Inc. ........ 805-522-7394 
CA .Thousand Oaks, Pace EIctms. . •••••.• 805-497-7515 
CA Vista, P8ci1ic Phoinix, Inc. ............. 619-596-3955 
CO Mouser EIc1ms. .. . •• • . . . • • • • • • • .. • • . .. 800-346-6873 
CT Wallingford, Cronin EIcIms, Inc. ....... 203-265-3134 
DE Mouser EIc1ms. ................ ... .. •• 8OQ-346-6873 

10 Pocatello, Platt EIac. Supp. ........... . 
10 Twin Falls, Platt EIac. Supp. .......... . 
IL C~ Klaus Radio •..•......•.. 
IL ~ MelvIn EIcIms. .•.....•.•...•. 
IL Ml Proapect, Feed Control ••••..•.••.. 
IL Peoria, Klaus Radio ...•.......•.•.... 
IN Evansville, Evansville Supp. Co. ...... . 
IA Mouser EIc1ms. ..................... .. 
KS Olathe, Tradewisa ................... . 
KS WIChita, RSC EIc1ms. ..••••..••••..•.• 
KV Mouser EIc1ms. ...................... . 
LA Mouser EIc1ms. ...................... . 
ME Mouser EIc1ms. ...................... . 
MD GaIthersburg, AxIs EIctrns. ........... . 
MA Needham, CronIn EIcIms, Inc. ..•.••.• 
MA Wilmington, North Star EIc1ms. •••••..• 
MI Brighton, Applied Power, Inc. ...••••..• 
MN Eden Praira, Brass Co. ............... . 
MN N. St Pau~ EdIson Controls .......... . 
MS Mouser EIctms. ...................... . 
Me Kansas City, Richland Automation ..•. 
MT Mouser EIctms. ...................... . 
NE Omaha, Automation EIac. ......•..•.•• 
NV EIko, Platt EIac. Supp. ................ . 
NV Las Vegas, Sandy's Eictm. Supp. •.•.. 
NH Manchester, Cronin EIc1ms., Inc. .••••. 
NH WIOdharn, Orion Inds., Inc. .......•..•. 
NJ E RutheI1ord, A-A EIactric, Inc. •.•..••. 
NJ Randolph, Mouser Elctrns. •••••••••.•• 
NY Canandaigua, Advacorn Teclvllgy. Inc. 

NY 
NY 
NY 
NO 
NO 
OH 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
PA 
PA 
TX 
UT 
UT 
VA 
WA 
WA 
WA 
WA 
WA 
WA 
WI 
WI 

Glen Heed, Uvara Polk Assocs. .•.•.•. 
Pam Yan. Advacorn Technlg, Inc. .•.• 
Troy, Trojan Eictm. Supp. .....•••.•.•• 
Mouser. EIctms. ..................... .. 
Mouser EIc1ms. ...................... . 
Cleveland, Major EIc1ms. Corp. •.•.•... 
Baavarton, Platt EIac. Supp. .......... . 
Clackamas, Platt EIac. Supp. ........ .. 
Eugene, Platt EIac. SUpp. ............ . 
Medford, Platt EIac. Supp. ••..•......•• 
Portland, 04 Controls ................ . 
Portland Metro, Platt EIac. Supp. •...•. 
Salam, Platt EIac. Supp. ............. .. 
Tualatin, Platt EIac. Supp. ............ . 
McKean, Advacom, Inc. .............. . 
N. Versailles, OMD EIc1ms. ........... . 
Mansfield, Mouser EIctms. ........... . 
SaIl Lake City, Platt EIac. Supp. ......• 
SaR Lake City, S1andard Supp. Co. .... 
Starting, ICE Comps., Inc. •••.••••....• 
Bellavua, Platt EIac. Supp. ••••.•••••.• 
LongvIew, Platt EIac. Supp. •.•.•••••.• 
SaaItIa, H.D. Campbell ...........•.•.. 
Saattla, Platt EIac. Supp. ............. . 
Vancouver, Platt EIac. Supp. ••••..•... 
Yakima, Platt EIac. Supp. ............ . 
Cedarburg, A-A Ellictric, Inc. ......... . 
Green Bay, A-A EIactric, Inc. ......... . 

• 

208-233-2002 
208-734-5413 
217-356-1896 
706-232-7300 
706-253-3896 
309-691-4840 
812-424-7541 
800-346-6873 
913-762-8702 
316-267-5213 
800-346-6873 
8OQ-346-6873 
800-346-6873 
301-840-9640 
617-449-5000 
506-857-5155 
313-227-3804 
612-937-8902 
612-n0-5122 
800-346-6873 
816-241-2000 
800-346-6873 
402-331-2255 
702-753-7553 
702-383-8353 
803-624-0105 
803-437-4446 
201-7n-54n 
800-346-6873 

716-396-9050 
516-759-9300 
315-536-2221 
516-274-4481 
8OQ-346-6873 
800-346-6873 
216-481-2100 
503-641-6121 
503-855-3504 
503-4115-7528 
503-n2-1414 
503-659-7691 
503-224-1919 
503-581-7012 
503-684-2087 
814-476-7n4 
412-676-8020 
8OQ-346-6873 
801-974-5733 
801-486-3371 
703-476-26n 
206-885-4124 
206-423-4800 
206-433-1900 
206-624-4093 
206-699-4633 
509-452-6444 
414-3n-eooo 
414-499-8000 

FAX: 617-782-7416 
INTERNATIONAL POWER DEVICES INC.. 155 N. 

Beacon St, Brighton, MA02135, Tel: 617-782-3331; EmpL: 
96; SIs. Mgr: Allaen Uu, G/M; D/sI. Mgr: Russell Mitnik 
....•...........•......•.. " .. .. .. .. .. .. ... 0017911-1805 

LDca1 Sales 0ffic8IJ & Raps 
AL Huntsville, Macro Mktg. .............. . 
AZ Chandler, ELEc-coM ........•....... 
CA Los AngeIas, Power Partners ••••.•.•• 
CA San Diego, Power Partners .......... . 
CA San Ramon, Tech. Conslts. .......... . 
CA Santa Barbara, Power Partnenl ..•..•• 
CO Franktown, MAC •.•..•.•...•.•••.••••• 
CO LittIeIon, MAC .........•.....•......... 
FL Msitland, Hawkins Fredrickson Assocs. 

205-883-9630 
602-893-2930 
213-215-0800 
619-560-0099 
415-830-0629 
805-966-3309 
303-660-8750 
303-794-4684 

•....•............•••.....•.•..•• ,..... 407-831-2474 
FL PoIJ1l8l1O Beach, Hawkins Fredarickaon Aseoc. 

• . . . . • . . • . . . • . . . . . .. •• . •. •• . •• . .. . • •• .. 305-979-0330 
FL T8R1I8, Hawkins Frederickson Aseoc. 

FL Lakeland, A-A EIactric, Inc. .. ..• •.. .... 813-865-6941 GA Norcross, Macro Mktg. ••..••.•••••..•• 
813-651-1063 
404-662-5580 
312-n5-8620 
319-3n-4666 
617-646-3914 
506-366-2400 
506-266-2287 
313-666-3134 

FL Oldsmar, Applied Power, Inc. .. • •.•. ... 813-854-4004 L 
GA Atlanta, A-A Electric, Inc. •..•..••. ,.... 404-449-8670 IA 
GA Norcroas, A-A EIec., Inc. •.....••..•..• 404-449-8670 MA 
GA Norcross, AppUed Power, Inc. ......... ,404-263-0421 MA 
HI Mouser EIc1ms. ....... .. • . . • . . • . . • . . . • 800-346-6873 MA 
10 Mouser EIc1ms. .... . • .. . • . • . . • • • • . . . • . 800-346-6873 MI 
10 Boise, Platt EIac. Supp. ............... 206-376-5643 MN 
10 Idaho Falls, Platt EIac. Supp. •••••••.•• 208-524-6171 

Chicago, M. Gottlieb Assocs. ........ .. 
Cedar Rapids, Lorenz SIs. ...•.•.....• 
Arlington, Interstate SIs. Aseoc. •••.••• 
Bolton, Future Electronics, Corp. •••.•• 
Chelmsford, Interstate Sis. Aseoc. ••••• 
Ann Arbor, Augnat Assocs. ...•.•...•. 
Minneapolis, Robert W. Marahall Corp. 

612-929-0457 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 707 



INTERN Manufacturers and Sales Offices Directory 
MN MInneapoI\a, ScoIl EIdm. SIs. ••••••.•. 612-92&-2866 Can Vancouver, ac., Future I;IcIma, Corp. NY Melville, Tech. MIdg. Grp.... ••••.••••• 516-351-8933 

Cery, ManIgomery Mktg., Inc. ......... 818-467-6319 
Greensboro, InU. Rectifier •••.•••.••••• 818-298-4762 

NJ Olen GaIdner, DII'Ief.Hay88 .......... 8OC).225-8760 .. .. .. ......... .. .... .. .... .... .. ...... 604-294-1166 NO 
NJ HaddDnllalct;Sunday O'Brten ......... Il09-429-4013 OR Beaverton, Future EIcIms., Corp. ......!i03-645-9545 NO 
NY t.'11'~'" Daner-Hayea ........... 8OC).225-8760 NO ReIaigh, ManIgomery MkIg., Inc:. ...... 818-851-0010 
NY RocheII8r,IndL Tech. SIs. ........... : 7160872-1828 INTERNATIONAl.. POWER MACHINES, 2975 Miller OH ClncInnaII, Luebbe SIs. Co: ........... 513-630-0600 
NY SmIIhIown, T & KSIs. ............. , ... 516-724-3458 PMcNorth,GarIand, TX75042, TeI:~-1208, 1B..EX: OH DilyIon, Luebbe SIs. Co. .............. 513-284-0426 

Noithn8lc!.InU. RecIIIler ............... 216-467-G652 NO RaleIgh, C-Tech SIs. .................. 8111-782-8100 ,635821PM POWER DAL, FAX: 214'484-26&0; SIs. MgT: OH 
OH AIaon,AugnalAssocs. ................ 216-273-1211 BarryPapennasteo, VPMIdg. & Sis. OH WeaIIake, Luebbe SIs. Co. ............ 211H188-o071 
OH DayIan, AugnaI Assocs. ........ ...... 513-28IH507 OR BeeverIon, EIecIre Tech. SIs., Inc. ••.•• 503-lI43-5074 
OR Baavaton, Future EIcbns., Corp. .••••. 5OH45-9545 PA BroomeI, L D. Lonry, Inc:. ............ 215-358-5300 
OR IIeaverIon, PacHIc MIdg. SpecIaIsIs Inc:. PA Pillllburgh, Luebbe SIs. Co. ........... 412-384-0480 

....................................... 503-1141-11373 International TX 
TX Dallas, Seeton Corp. .................. 214-881).Q86O Po Sou I TX 

AusIIn, lIP SIs. ........................ 512-346-8186 
Houston, lIP SIs. •••..••..•.••. •••.••.• 713-782-4144 

TX Houston, Seeton Corp................. 713-731-2648 \<Ver rees, ne. TX 
VA RIchmond, 0Iasac0ck Assocs. .. ...... 804-786-2125 UT 

RicherdIIon, BP SIs.................... 214-234-8438 
Salt Lake CIty, Thorson Rocky MIn, Inc. 

Can KanaIa, Ont, Canadan Midg. Tech1g8. 
....................................... 613-581-11555 

Can ....... a' oge, Ont, Canedan MIdg. TechnIgs. 
.................................... , .• 4160812-0800 

Can Pointe Claire, Que., Cenecien MkIg. Technlgs. 
....................................... 514-684-6088 

Local DIsI1tbutots 
No. HunlevlIIe, Future EIcbns., Corp. .•.•.• 205-830-2322 
AZ PhoenIx, BeIIIndS. ........ ............. 602-866-7800 
AZ PhoenIx, Future EIcbns., Corp. ........ 602-866-7140 
CA Agcua Hila, BalIIndustrIee .•. . •• . •. . . 816-679-6501 
CA Anaheim, CompuIech EIeIms. ......... 714-838-8113 
CA CheIsworIh, Future EIcIma, Corp. ..... 818-n2-6240 
CA HunI8vIIIe, Future Elctms. ••.••••.•.•.. 205-830-2322 
CA irvine, Future EIcIma, Corp. ........... 714-250-4141 
CA Loa AngaIee, BeIIInds. .. .. .. .. ... .. .. . 213-826-8778 
CA MHpI\as, CompuIech EIcIms. .......... 408-845-8100 
CA SecramanIa, BelIInds. ................ 818-652-0414 
CA San DIego, BelIndS. .... .. • ..... ...... 618-268-1277 
CA San DIego, Future EIcbns., Corp. .•.•.• 618-278-5020 
CA San Joee, Future EIcIma, Corp. ..•.•.• 408-434-1122 
CA SUnnyvaJe. Bel Inds. .. .. .... .... .. .. .. 408-734-8570 
CO DanvW, BeIIIndS. ..................... 303-424-1885 
CO Denvw, Future EIcbns., Corp. ......... 303-421-0123 
cr BeIheI, Future EIcbns., Corp. .......... 203-743-8584 
R. AIIamonIe SprIroge, BeIIIndS. • .• . .• . • . • 407-339-0078 
R. AItemonIe SprIroge, Future EIctms., Corp. 

....................................... 407-787-8414 
R. Clearwater, Future E/oIrncs............ 81~1222 
R. CIeerweIer, Future EIcIms., Corp. ..... 813-530-1222 
R. Oldsmar, AppIecJ Power .............. 813-854-4004 
GA Atlanta, Future EIcIms., Corp........... 404-441-7676 
GA Noraos&, ApplIed Power, Inc. ......••• 404-263-0421 
GA Noraos&, BeIIIndS. .................... 404-662-0823 
"Chicago, Future EJectronlcs . ..• . .• . . . . 708-882-1255 
L Elk Grove Village, BelIInds............ 708-640-1810 
IN Fort Wayne, BeIIInds. ................ 219-423-3422 
IN IndIenapoIIa, BalIIndS. ................ 317-875-8200 
SA Ceder RapIds, BeHinds. .............. 318-385-48n 
MD CoIumtlle, Future EIcIms., Corp. ....... 301-280-0600 
MO 0aItherItJurg, Alds EIeIms. ............ 301-840-8640 
MO JeIaup, BeIIInds. ..................... 301-853-2566 
MA Andover, BalIIndS. ............. ....... 506-474-6660 
MA Bolton, Future EIecIronics ••.•...••.•• 508-n&-3000 
Me BrIghton, ApplIed Power, Inc. .......... 313-227-3604 
MI 0eIr0It, Future EIcIma, Corp........... 313-261-5270 
MI livonia, LW.C. Dialribulonl............ 313-484-7700 
MI WIxom, BeIIInds. ..................... 313-347-8633 
MN Eden PraIrie, Future EIcIms., Corp. •.•. 612-844-2200 
Me SI. Louie, Future EIcIma, Corp......... 314-468-6805 
NH LondondeIry, OrIon Inds. .............. 603-437-3260 
NJ Fairlleld, Future EIctms., Corp. ........ 201-227-4346 
NJ Ladi, TRC EIctrns. .................... 201-n&-8282 
NM Albuquerque, BeIIIndS. ••.•..•...••... 505-292-2700 
NY Lcng Island, FulUre EIcbns., Corp. •• . . . 518-234-4000 
NY Fiocheatar, Future EIcbns., Corp. ...... 718-272-1120 
NY ~ Future EIcIms., Corp. ....... 315-451-2371 
NO CharIoIIe, Future EIcbns., Corp. ••.•.•• 704-528-5500 
NO Raleigh, Future EIcIms., Corp. ......... 918-790-7111 
OH DayIan, BeIIIndS. ..................... 513-435-8660 
OR Beaverton, Future EIcIma, Corp. .••.•. 503-fI45-8454 
OR Lake Oewego, BeIIIndS. •.•••••..•.••• 503-635-6500 
PA Allentown, TRC EIcIms. ............... 215-391-88n 
PA PhiladelphIa, Future Elclms., Corp. •.•• 608-n8-7800 
TX DalIea, BalIIndS. ...... ................ 21~ 
1)( DaIIee, Future EIcIms., Corp. .......... 214-437-2437 
TX DalPe,' Se/IIOn Elctms. ................ 214-880-8860 
TX Houaton, Future EIcIms., Corp. •••.•.•• 713-556-8686 
TX Houston, Seeton EIcIms. .............. 713-731-2648 
UT MIdvale, BeIIInds. .................... 601-255-9611 
UT Sell Lake CIty, Future EIcbns., Corp. •• 601-872-8488 
WA FIedmoncI, Future EIcIma, Corp. ...... 2OIHI81-8188 
WI Weukaehe, BeIIInds. .......... :...... 414-547-8978 
WI Weukaehe, Future EIcbns., Corp. ...... 414-788-1884 
Can Ce/gery, All., Future EIcIms., Corp... . • . 403-250-5550 
Can Edmonton, All., Future EIcIms., Corp. 

... ... • .. . •.. • . ... . .. . .. . .. .. • . .... .. .. . • 403-438-2858 
Can t'MIns.""" Future EIectIonIcs ...... 4160812-9200 
Can MonIreaI, Que., Future EIcIms. Corp... 514-684-n10 
Can 0Itawa, Ont, Future EIcIms., Corp. .... 613-820-8313 
Can CIuabec CIty, Que., Future EIcIms., Corp. 

r ....................................... 411H182-8092 

FAX: 508-879-8669 
INTERNATIONAL POWER SOURCES, INc.. 200 

EkIIIeI1ieId Dr. Aahtend, MA 01721, Tel: 5OIHI81-7434 
........................................... 001807-1808 

Local Sales Offices & Reps 
No. HunlevlIIe, MUICOIa ................... 205-538-8476 
AZ Scottsdale, Power Up EIcIms. ......... 802-955-1105 
CA Laguna HillS, EIecIro Venture South .. 714-581-8244 
CA Loa AIDs Hills, H B Mktg. ............. 415-841-4080 
R. Pam Beech GaIdens, Graham Asaocs., InC. 

• • . .. . .. . ... . . . . . • . . • . . .. . • .. . . . .. . .. • . 407-822-4048 
L ArIngton Hgts., PhuenIx EIctm. SIs. •.. 708-394-4422 
KS Olathe, Tech. Sis. Assocs. ............ 813-928-2900 
Me Hunt Valley, Eagle Sis. Corp. .......... 301-896-3830 
MA Frenkln, OEM Midg. & Sis. •.•..•••.•.. 508-526-4883 
MN Edlne, engineering Prods. Assoc., Inc. 

Me SI. louis, Tech. Sis. Assocs. ........ .. 
NH Salem, OEM Mktg. & Sis. ............ . 
NY JerIcho, J-Square MkIg. .............. . 
NO WInsIon-SeIem, Murcola ............. . 
OH CincInnati, KCH Co. ................. .. 
PA Mon\gDmeryIriII Eestem Sci. Midg. ••. 
TX Aichardson, Jim D. Grey & Assocs. ••. 
UT Ogden, Taylor MkIg. ................. . 
WI BrookfIeld, McMahon Sis., Inc. ...•.... 

Local DI8IributDI8 
CA Redwood CIty, HdB Elclms. .......... . 
GA Norcroea, Applied Power, Inc. ........ . 
MI BrIghton, Applied Power, Inc. .•........ 
NH Londondarry, Orion Inds., Inc. ....... .. 
TX StefIord, Southwest EIctms. ......... .. 

612-835-8022 
314-521-2044 
603-893-0008 
516-Il35-3200 
918-722-8445 
513-931-1686 
215-366-4570 
21 <Hl88-8876 
801-458-8570 
414-782-3335 

415-368-1388 
404-263-0421 
313-227-3604 
603-437-4446 
713-240-4000 

International 
II()RI Rectifier 
FAX: 213-772-9028 

INTERNAnONAL RECTIFIER CORP, 233 Kansas 
St., EI Segundo, CA 80245, Tel: 213-n2-2OOO; EmpI.: 
2400; SIs. MgT" Don Ptescott; Dist. Mgr" Shawn Fogarty 
........ , ........................................ 801507 

L.oc8J Sales Offices & Reps 
No. Huntsvllls, Montgomery Mktg., Inc. •.•. 205-830-0488 
AZ PhoenIx, Sun Slate Tech. SIs. ••. . . • . • . 802-220-0585 
CA CheIsworth, First Rep ................. 818-718-6155 
CA MIn. View, Brooks Tech. Grp. ......... 415-860-3880 
CA Sen Diego, Harvey King, Inc. .... .••... 618-587-8300 
CA Tarzana, Power Comp. SIs. ........... 818-881-11111 
CO Englewood, Thorson Rocky Mountain, Inc:. 

· • . . . .. . .. . .. . ... .. ... • . .. . . . • . • . . . . .. • 303-798-3435 
CT FeIr\IeId, N.R.G. Ui1, Inc. .............. 203-394-1112 
R. AIIamonIe SprIngs, Lawrence Asaocs., Inc:. 

· .. . . • . . • . . • . • ... . • . . .. . .. . . • . .. . . . • . • . 407-338-3855 
R. KIeaImmee, InU. RectIIIer ..... ,........ 407-833-2383 
GA Norcroea, Montgomery Midg., Inc. ..... 404-447-6124 
L Palatine, InIemaIioneI Recttfler .•.••... 312-397-00II2 
IL Roiling Meadows, Phase • MkIg., Inc. 

KY CermeI, Tech. Midg. Corp.. .......... .. 
IN Ft Wayne, Tech. MIdg. Corp. ........ ,. 
SA Cedar RapIds, Hitec Central, Inc. .•..•. 
KY louisville, Technlg. MIdg. Corp. ..•..•• 
Me hlepelldllllce, Hitec Central, Inc. ... .. 
w. BurlIngton, ADfNove Sis., Inc. ....... .. 
MI Farmngton Hills, Luebbe SIs. ..•...... 
MN Edina, Mel Fosler Tech. Sis. ........ .. 
Me Bridg8Ion, HIlle Central, Inc. ........ .. 
NJ PeIIsedeI Parle, Intamational RecIIIIer 

NJ W. CeIdweII, Tech. Midg. Grp. ........ . 
NM Albuquerque, RepIronix Ltd. ......... . 
NY E ~ Nycom, Inc. ............. . 
NY Flshlcil~ IntL RectifIer ................. . 

708-808-1330 
317-844-8482 
218-432-5553 
319-396-3228 
502-893-13n 
818-788-6684 
617-270-8600 
313-489-88211 
612-841-8780 
314-291-5920 

201-843-4554 
201-226-3300 
505-292-1718 
315-437-8343 
814-888-4262 

....................................... 801-873-7678 
WA IQ1dand, EIecIre Tech. Sis., Inc:. ....... 2OIHI21-7442 
WI BrooIdIeld, Intemellanel Rectiliar ....•.• 414-784-2480 
WI Weuwetosa, Phase II Mktg., Inc. ....... 414-n1-8988 

INTERNATIONAL. RESISTIVE COMPANY, p.o. Box 
1B6O, Boone, NO 28807, Tel: 704-264-6861, 1B..EX: 48-
9802, FAX: 704-264-8865; EmpL: 1700; D/st. MgT: Larry J. 
Johnston 

INTERNATIONAL. RESOURCE SVcs.. 7782 N.W.72nII 
. Ave., MIamI, R. 33188, Tel: 305-894-2924, FAX: 305-885-
3127; EmpL: 5; SIs. MgT: RIcII8Id L WiM 

I 
FAX: 402-694-6180 

INTERNAnONAL SENSOR SYSTEra, INc.. 
AI60ra IrDJsIrieI Pk.,-Box 345, ALmre, NE 88818, Tel: 402-
684-6111; EmpL: 45; SIs. AIgr: Wayne Roblee . 
........................................... A'1730-1731 

Local Sales Offices & Reps 
CA' MissIon Viejo, EAR Assocs. Inc ...... : 714-858-n01 
Me BeIdwIn, QuBl'llilba£k Sis. Inc. ........ 301-784-8400 
MA ScIIuete, Olsen Tech Sis. Inc. ......... 617-545-5101 
MN Minneapolla, S10es Asaocs., Inc:. . . • . • • • 612-925-2757 
Me JeIIerson CIty, Wimems Assocs. Co. .. 314-883-2458 
NE Omaha, IONES ....................... 402-885-4431 
NJ Collngswood, Reeouroe Pertnerahips, Inc. 

....................................... 609-868-3170 
NY Liverpool, Syronics, Inc. ............... 315-451-0&88 
NO Raleigh, Reyccm, Inc. ..... .. .... .... .. 812-288-8827 
OH Cincinnati, Applied DelaMgl ......... 513-578-8108 
TN McMInnville, B & 0 Midg. ............. 615-473-7155 
WA BotheI~ Evergreen MIdg. Grp. •..•..••. 206-485-8063 

INTERNATIONAL. SENSOR TECHNOLOGY, 17m 
Filch St., IIvIne, CA 82714, Tel: 714-863-8988, FAX: 714-
474-7417; SIs. MgT: Jack McCann 

INTERNATIONAL TECHNOLOGIES, INC.. 88 Albany 
Ad, Warwick, AI 02888, Tel: 401-781-5585, FAX: 401-467-
5885; EmpL: 15; SIs. MgT: RW. EIsdoerIer 

INTERNAnONAL TB.ECQMMUNICATIONS 
COMPONENTS, INC. 84 B EestJelryn Blvd., Dear Perk, 
NY 11728; Tel: 518-243-1444, FAX: 518-595-8160; FSC 
No.: 0E6J8; EmpL: 15; SIs. MgT: RIck Weller 

INTERNATIONAL TRANSDUCER CORP. Channel 
Tectmologles, Inc., 868 Ward Dr. Santa Barbara, CA 
83111, Tel: 805-893-2575, 1B..EX: 658 495, FAX: 805-
867-8188; FSC No.: II) 532; EmpL: 65; SIs. AIgr: Chiatine 
M. BashIorIh 

1=3INTEROPTICS 

FAX: 415-340-1670 
INTEROPTlCS, Purdy. Group, 770 AIrport Blvd., 

Burtingarne, CA 84010, Tel: 415-347-n27, 1B..EX: 677-
1438 (PUFIDY UW); EmpL: 35 .................. 801217 

Local Sales Offices & Reps 
p;z Mesa, McDoneId-Kerr Tech. Aesoc. •.. 
CA Poway, WIlHam SteIIens Aesoc. .••••.. 
CA Sunnyvale, Peel Assocs. ............ . 
R. Boca Raton, Beacon EIcIms. ........ .. 
R. CieaJwa1IIr, Beacon EIcIme , .•..•..••• 

802-833-n34 
618-487-1115 
408-735-8040 
407-897-5740 
813-796-2378 

708 North AmerIcan offices only. For worldwide. reps & distributors, see VoL W. EEM 1991 



Manufacturers and Sales Offices Directory 
FL Longwood, Beacon E1ctms. ......... .. 
MA Mendon, DMA Mktg. ..•••....••....... 
Mill EdIna, Dytec Instrs., Inc. ..•.••..•...... 
~ Passaic, LIghtcomm SIs. Assacs. ..... 
NY New Vork, Llghtcomm SIs. Assacs. ..• 
NO Fayettavllle, ZIm-Tel< ••.•...•.....•... 
OH Cleveland, Marlow Assacs. ....•...... 
TX DallaS, Allied Comps.. Inc. •....••..•••. 
OR Beaverton, Pacific Mktg. Specialists ... 
TX Austin. Allied Comps.. Inc. .........•... 
TX Hurst. Allied Comps.. Inc. •............. 
VA RIchmond, EME IV, Inc. .•....•....••.. 
VA Williamsburg. EME IV, Inc. ...••.....•. 
WA Redmcnd, Pacillc Mktg. Specialists ... 

407-332-1940 
508-473-9456 
612-831-7169 
201-778-6540 
212-254-3211 
918-468-4101 
2UH!3H!232 
214-238-0406 
50&641-9373 
512-331-4494 
817-568-0456 
804-360-5049 
804-253-0171 
206-882-3144 

interpoint 
FAX: 206-882-1990 

INTERPOINT CORPORATION, 10301 Willows Roads, 
P.O. Box 97005, Redmond, WA 98073-9705, Tet 206-882-
3100; FSC No.: 50621; EmpL: 450; SIll. Mgr: D.T. 
Baughman, VP 01 SIs. •..• A.1732-1733; 001810-1820 

Local Sales Offices & Reps 
AL Huntsville, Nows Grp. •...•••..••..•.• 205-534-0044 
AZ Tempe, Gessner & Clark. . . . . . • . . . . . .• 602-9611-9037 
TX Irving. Kite EIctm Sis. .•.. . . . . . . • . . • . .. 214-988-0321 
CA San Diego. Varigon San Diegc........ 619-578-0100 
CA Woodland Hills, Varigon Inc. .......... 818-594-5080 
CO Parker, Tech. Mktg. Assacs. .. .. .. .. ... 303-841-3435 
FL Ughthouse PoInI, Krutek & Assacs. .,. 305-783-2501 
GA Norcross. Novus Grp.. .. .. .. .. .. .. .... 404-263-0320 
IN Ft Wayne. Correc Marsh Inc. .......•. 219-482-2725 
IN Greenfield. Corrac Marsh Inc. ......... 317-462-6568 
CA Mcunlain V_, Weseloh-Swanson .•. 415-961-11565 
FL MaItland, Jack Krutek & Assoc. ....... 4OH12B-4837 
MD Owings Mills, Neal Oacul Assacs...... 301-383-4311 
MA Wakefield. Howard C. Jappe Co. ...... 617-245-9359 
MN MiMe8po/ls, Intertec .. .. .. .. .. .. .. .. .. 612-921-8443 
KS ~ Midwest Tech. Sis. ........... 913-888-5100 
MD MarrioIsvIlle, Neal Oacul Assoc. .... ',' 301-795-5775 
NJ Flanders, K & R Engrg. Sis. ............ 201-564-5235, 

NY E. Syrecuse, Advanced Comps. Corp. 

NO Cary, Novus Grp. .................... . 
OH MayfIeld Village. Arthur H. Baier Co. .. . 
PA Pipersville, Vax Asaccs. .............. . 
TX Houston, Kite Electrn Sis. .......... .. 
Can Calgary, Alb.. cana Rep. Grp. Inc. .... . 
can Monlrea~ Cue., Cans Rep Grp. Inc. .•.. 
Can Surrey, BO, Cans Rep Grp. Inc. ...... . 
can Willowdale, Ont, Cans Rep. Grp. Inc. .. 

Local DiBtributoI8 

800-631-9362 

315-699-2671 
919-46CH771 
216-461-6161 
215-766-2100 
713-738-5256 
403-243-5146 
514-278-4477 
804-569-8595 
416-250-6663 

IA Cedar Rapids, Midwest Tech. Sis. .. ... 319-393-5115 
KS Goddard, MIdwest Tech. Sis. .. .. • .. .. . 316-794-8565 
Me EarIh Oily, Midwest Tech. Sis. . .. .. .. .• 314-298-8787 
UT Salt Lake City, Technology Mktg. Assoc. 

....................................... 601-943-5609 

CO Denver, Integraled EIctms. .......... .. 
FL Ft Lauderdale, Powell EIctms. •...•.•• 
GA Norcross, Allied EIcIms. .............. . 
L Chicago, Federal Screw Prods. ...... . 
IL Elgin, Allied E1ctms. .................. . 
Me Columbia, Powell Elclms. ............ . 
MA Lynn, Land EIctm Co. .............. .. 
MA Westborough, Powell E1ctms. ... , ...•. 
MA Wilmington, Allied EIcIms. .... , ...... . 
MN Minneapolis, Bergquist .............. .. 
NJ Englewood, Powell EIctms. .......... . 
NJ Mt Laurel, Allied EIcIms. ............. . 
NY Buffalo, Summit Distrs. .............. .. 
NY Rochester, Allied EIctms. ............ . 
NY Rochester, Summ~ EIctms. .......... . 
NO Raleigh. Allied EIcIms. .............. .. 
NO Winston-Salem, Kirkman Elclms. ..•••• 
PA Philadelphia, PoweU E1ctms. ......... . 
PA Piltsburgh, Allied EIctms. ............ . 
TX Ft Worth, AIDed EIctms. .............. . 
TX Irving. Powell ........................ . 
UT Salt Lake Oily, StandaId Supp. Co. ... . 
WA Seattle, Allied E1ctms. ................ . 
WI Milwaukee, Taylor EIec. Co •..•........ 
Can Don Mills, Ont, Sayner Verah .....•... 

303-292-6121 
305-484-11377 
404-446-8595 
312-478-5744 
312-697-8200 
301-621-6080 
617-592-2220 
617-366-6100 
617-942-0150 
612-835-2322 
20HI94-0Boo 
609-234-7769 
716-887-2600 
716-244-9440 
718-334-8110 
919-876-5645 
919-722-9131 
215-365-1900 
412-367-4124 
817-336-5401 
214-550-0547 
601-466-3371 
206-547-2827 
414-241-4321 
418-445-0723 

INTER· TECHNICAL GROUP INC., WIMA DiY. 2269 
Saw Mill River Ad, Ste. 400, P.O. Box 217, Elmsford, NY 
10523, Tel: 914-347-2474, FAX: 914-347-7230; EmpL: 17; 
SIll. Mgr: Gary M. Fey; DI8t. Mgr: AnrJrwt E Ovorscak 
... .. ..•....... . .. ........... . . ... . . ..... .. A·1071-1073 

Local SeJes Offices " Reps 
AL Huntsville, J. R Assacs. ... . ... .. ...... 205-83G-213O 
AZ Phoenix, Saguaro SIs. ................ 602-881-1856 
CA Campbel~ Shur SIs. ..... .. ............ 408-374-5577 
CO Arvada, ArrowHead/CSI SIs. Corp. .... 303-423-5556 
FL Clearwater, Eleclrocraft, Inc. ...•....•. 813-573-2277 
GA Conyers, J.R. Assacs. ................. 404-760-1815 
MA Millis, Selmark Asaccs., Inc. .........•. 508-378-2914 
MI 0eIr0it, OUalitron ..................... 313-534-1511 
MN Minneapolis, Holmgren Asaccs. ....... 612-786-7841 
NY Rochester, BKT Asaccs., Inc. .......... 716-461-9880 
NY Smithtown, T & K SIs. .... ............. 518-724-3456 
NO Greensboro, Arthur. Hants and Asacc., Inc. 

....................................... 919-275-3030 
OR Beaverton, Hany Levinson Co. ........ 5Q3-690-1312 
OH Columbus, Tom Mulligan Co. ......... 614-457-2242 
TN ChaIIanooga, J. R Assacs. .. .. .. .. .. .. 615-977-0711 
TX Houston, Bany SIs., Inc. ............... 713-794-5660 
TX Richardson, Bany Sis, Inc. ............ 214-234-0255 
UT Midvale, Arrowhead/CSI Sis. Corp. '" 303-423-5556 
VA Richmond, Glasscock Assacs. .......• 804-740-0063 
WA Seettle, Hany Levinson Co. ........... 206-3112-1300 

Local Distributors 
CA San Jose. Shelly-Regen. Inc. ........ .. 
CA Sunnyvale, Cepsco Sis., Inc. .... , .... . 
CT BridgepofI, Park Distrs. Inc. ......... .. 
CT WalHngford, Midstate Elclms. ...... , .. 
FL MeIboume, P~dmore Corp. ....... , .. . 
CO Englewood, Indelco, Inc. ........... , .. 
IL Ros8mont, ~ EJctrns.. Inc. ...... . 
IN Indianapolis, ~ EIcIms., Inc. .....• 
IA Cedar Rapids, ~ EJctrns.. Inc. ... . 
MA Ashland, March EIctms. .............. . 
MN New Bfi!t\Ion. Chris E1ctms. Olstr. . .•. 
NJ Easl Brunswick, Brothers EIcIms., Inc. 

408-432-0600 
408-734-3020 
203-366-7200 
203-265-9900 
407-727-2491 
303-694-9444 
312-297-6200 
317-872-4910 
319-383-0221 
508-881-6715 
612-631-2647 

INTERSWITCH, Wm. J. Purdy Co., 770 Airport Blvd., NM Albuquerque, Betatron EIctms. • ' .••... 
201-238-2200 
505-821-1122 
518-563-6000 
315-536-2221 
513-1136-8833 
215-383-2250 
412-678-6020 
214-231-0170 
206-382-1300 

Bu~ingame, CA 94010, Tel: 415-347-8217, TELEX: 677- NY Bohemia, March E1ctms. ............ .. 
1439, FAX: 415-340-1670; FSC No: (Purdy UW); Empl: ,32; NY Penn Van, Advacom Technlg.. Inc. ... . 
SIll. Mgr: t;:1arence Bruce ...................... a·1817 OH Englewood, Argent Inds., Inc. ......... . 

I..ocaI Sales Offices " Reps PA 
CA BurUngarne.lnterswltch ............... 415-347-8217 ~ 
CA Burbank, Darco ....................... 818-504-2425 WA 
CA Burlingame. William J. Purdy Co. .•.... 415-347-7701 

Exton, VSH E1ctms. .................. . 
~h Versailles, CMD EIcIms., Inc. ..•. 
McKinney, Prime Oistrbg. Co. ........ . 
Seettle, Kam EIcIms. Div. .. .......... . 

CO Englewood, WiHlam J. Purdy Co. .•.... 303-790-2211 
IL Addiacn, HeQge Asaccs., Inc. ....•..•. 7OB-543-0888 
IN In!ianapoIis, John Sukup Inc. ......... 317-253-5501 
MA Framir9larn. Gallagher Assocs, Inc. .. 508-826-2346 

INTRA-coMPUTER, 87-46 Van Wyck Expwy., Jamacie, 
NY 11418, Tel: 718-297-5500, FAX: 718-297-5518; En¥JI.: 
9; SIll. Mgr: Art VagHan 

ISOTEM 
IA SCIENTIFIC, Box 110, Carllale,MA01741, Tel:50H87-

7110; EmpI.: 10 

ISC CARDION ELECTRONIcs, INC. Long Island 
Expwy. Woodbury, NY 11797, Tel: 518-821-7300, TELEX: 
221663 CARD, TWX: 51()'221-2179, FAX: 518-821-7330; 
FSC No.: 12909; EmpI.: 450; SIll. Mgr: F. J. GanIIIa 

ISC DATACOM, ISC Defense & Space, 1288 
Reamwood Ave., Sunnyvale, CA 94089, Tel: 408-747-
0300, FAX: 408-747-1873; FSC No.: 74444; EmpI.: 35; SIs. 
Mgr: e. Frank 

ISC MAGNETICS DIV. See AeroIIex Labs., Inc., 
Magnetic Prods. Div. 

ISKRA ELECTRONICS, INC., 1550up0n1 St. PlaInvIew. 
NY 11603, Tel: 516-349-0222, TELEX: 221527, FAX: 518-
349-7642; SIs. Mgr: Debbie Gremito 
.................................... A.1075, 1123, .. 

Local Sales Offices & Reps 
IL Cary, Bob Bums & Assacs. .......... . 
NM Albuquerque, FP Sis. ................ . 
IN indianapolis, Insul Reps. ............ .. 
tA Hammond, Design Mktg. 01 LA. Inc. •.. 
AZ Tempe, F P Sis. .................... .. 
~ MedIotd, CEF Assocs. .............. .. 
GA ~RASIs. .................. . 
NY NoI1h Port, R P. Luce & Co. ........ .. 
NO New Bern, R A Sis. .................. . 
OH Mentor, Sales Plus .................. . 
SC Easley, R A SIs. ...................... . 
TN Knoxville, Insul Reps ................ . 
UT Saft Lake City, Sage Assoc. .......... . 

I..ocaI DJstribuCcts 

708-518-3322 
505-345-5553 
317-251-1884 
504-542-1115 
602-894-5303 
609-1153-8845 
404-442-8749 
518-754-5084 
91&-244-2672 
218-942-7911 
603-859-1859 
815-691-7588 
601-467-5451 

'MA Billerica, BaldwIn Camps. Ctr. ......... 5OH87-6710 
NJ Westwood. Saacor ................... 201-888-5600 
NY Ronkonkoma, Baldwin Camps. .....•.. 518-568-5700 

FAX: 516-937-3840 
ISL PRODUCTS INT'L, L TO. 235 RobbIns La, Ste. 270, 
~ NY 11791-6093, Tel: 518-937-3475, TELEX: 
503242; En¢ 10; SIs. Mgt: Ken Kawaller ' 
.. .................. A·1734,204Il, 2237; C>1318, 1711 

Local Sales Offices & Reps 
IN Indianapolis, e.e. Elactro SaIee ....... 317-255-1508 
MN St Pau~ Countryman Assoc. ........... 612-645-8151 

ISOCOM INC. 274 E. Hanillon Ave., Ste.E. ~ CA 
95008, Tel: 4OB-37()'2212, FAX: 4OB-370-2309; SIll. Mgt: 
Stephen Parry; DI8t. Mgt: Glenda Reae 

ISOlATION PRODUCTS, INC., 157 San I.amro Ave., 
Sumyvale, CA 94086, Tel: 408-73().4672; EmpI.: 5 

ISOAEG CORP. 410 Great Ad, P.o. Box 466, LitIIeIon, MA 
01460, Tel: 508-468-9483, FAX: 5OB-46B-3539; FSC No.: 
7Y052; EmpI.: 75; SIll. Mgr: Paul Foes; DIst. Mgt: Paul 
Foss .. 

(SOTEK "M. 
FAX: 508':'676-0885 MI Royal Oak, HilHronics, Inc. ............ 313-435-0920 

MN Mimeapols, Hei-Lit8 Sis., Inc. • . . • . . . .. 612-550-0506 
NY VICIOr, NaI Sis., Inc. ................... 716-924-1844 

INTRONICS, INC. 150 Dan Ad.. Canton. MA 02021, Tel: ISOTEK CORPORATION, 588 Wilbur Ave., Sw--, 
617-828-4982, FAX: 817-82B-5050; Empl: 75 MA 02777, Tel: 508-873-2900; En¢ 3; SIs. Mgt: Steve 

OH Cleveland, Marlow Assacs. ........... 216-881-8232 
OH DayIon, Marlow Assacs. .............. 513-274-9888 
OR Beaverton, Pacific Mktg. .............. 503-841-9373 
PA Ambler, W.R. Hartmaier Assacs........ 215-643-8891 
TX DallaS, EIoom Mktg. ................... 214-241-2188 
TX HousIon, Eicom Mktg... .... .. .. .. .. .. 713-350-8084 
WA Redmond, PacHic Mktg. .......... ..... 206-882-3144 
~ Leonia, Peter E. Schmitt Co., Inc. •..... 201-944-2806 

Local DistrlbuIoIII 
AL Huntsville, Powell EIctms. • . . . . . • . . . • . • 205-538-2731 
CA Costs Meae, Powell EIcIms. .... :..... 714-754-1717 
CA Fremont, Allied E1ctms. ............... 415-770-0590 
CA San Jose, Powell EIcIms. ............. 4OB-943-902O 
CA Sunnyvale, Penstock ................. 408-730-0300 
CA Tustin. Allied EIctms. ................. 714-689-4190 

ION PHYSICS CO. 11 industrial Way, Atkinacn, NH 03811, 
Tel: 603-893-6687, FAX: 603-893-6729 

IPAC GAP. 30471ndL Blvd., Balhel PI<, PA 15102, Tel: 412-
831-9200, TWX: 510-697-3935, FAX: 412-631-9580; 
EmpL: 50; SIll. Mgr: Joeeph Gill 

IPM, INC. Elnik Systems, 3 Ediacn Place, Fairfield, ~ 
07004, Tel: 201-1182-8033, FAX: 201-882-9037; EmpL: 8; 
SIll. Mgr: Claus J. Joens 

Ma\hewacn .............................. "-11125-1127 

FAX: 804-977-1849 
IAONICS INCORPORATED, 798 Cascadilla St. Ithaca. ISOTEMP RESEARCH, INc.. p.o. Box 3389, 

NY 14650,Tet, 607-277-4060, TELEX: 705-742; SIIl.Mgt: CharIoIteeviIle, VA 22903, Tel: ~101; FSC No.: 
R Chris Martens 031785; EmpI.: 58 ........................ A.137&-1377 

EEM 1991 North American offices only. For worldwide reps & distributors, see VoL W. 709 



ISOTEM Manufacturers 'and Sales OffIces Directory 
Local Sales 0ffIce8 & Reps 

CA Fremont, Wm. Parks & Assocs. ••.•••• 
CA San DIego. Quallronics •••.••.•••.••.• 
... Woodridge, Trend-Tronics ..•..••.••.• 
NC Raleigh, GodWIn Assocs. •••••••..•.•• 

415-796-0875 
811H195-0118 
312-985-0826 
919-847-3008 

ISOTAONIcs, INC. Industrial Park, New Bedford, MA 
02745, Tel: 509-998-2000, TWX: 710-344-1981; SIs.Mgt: 
Jeffrey Lang 

rrEK ENCODER, S~ BEl MotionSystem/rrEK 
Enc9der Diy. 

rrHACO, INC. Meas. & Control InSlrs. DiY. 735 W. 
Clinton St., P.O. Box 8437, Ithaca, NY 14851-8437, Tel: 
807-272-7840, TWX: 510-255-9307, FAX: 607-272-4550; 
EmpL: 100; SIs. Mgt: E. W. Seymour 

NC Ra/eIgh, JWl. ....................... .. 
OH CenIervlUe, Omega Sis. .... , ........ .. 
OH Cleveland, Omega Sis. ....... -........ . 
OK, Tulea, Milco ....... ; ................. . 
TX Plano, Milco Mld9- .................. ,. 
WA Redmond, EMG ..................... . 
WA Vancouver, EMG ................... .. 
WI SfookIIeId, HeIirItand ................ . 

Local DIst1tbutoI8 
AL Huntsville, lime .................... .. 
AL MobIle, Control DesIgn Supp. ........ .. 
AZ Tempe, Control Design Supp. ....... .. 
AZ Tempe, RIchey Impact EIcIms. •••.•••• 
AZ Tempe, lima ....................... .. 
AR Maumelle, Control DesIgn SUpp. •.••.. 
CA AnaheIm. Control Design Supp. .••.•.. 
CA Chatsworlh, lime ................... .. 
CA Garden Grove, Richey Impact EIcIms. 

rrL CIRCUrrs, 90 Don Park Road, Markham, OntarIo, 
Cenada L3R 104, Tel: 416-475-8658, 418-492-9307, FAX: CA 
416-475-5097; FSC No.: FSCM 38747; Eri1pL: 95; SIs. g: 

Irvine, Integrated EIcIrnS. ............ .. 
Irvine, ITT Multi ~ .............. . 

Mgt: ~ wtssInk CA 

ITRONIC-FUCHS CORP. P.O. Box 543, Buford, GA 
30618, Tel: 404-945-3844, FAX: 404-945-7788; EmpL: 2; 
SIs. Mgt: Michael Wegner; DiBt. Mgt: Michael Wegner 

ITT CANNON, 888 E. Dyer Road, Santa Ana, CA 92705-
5684, Tel: 714-557-4700, TB.EX: 75-3917, TWX: 91 0-997-
0523; FSC Il10.: 71488;Multiple; EmpL: 1500; SIs. Mgt: 
Richard Tolson; DiBt. Mgt: RIchard Torson 

ITT 
FAX: 714-727-2109 

ITT COMPONENTS, ITT CorpOratIon, 5 Jenner St., 

CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CO 
CO 
CO 
CO 
CO 
CT 
CT 
CT 
CT 
FL 

Irvine, CA 92718, Tel: 714-727-3001, 1REX: 881-389, FL 
TWX: 910-595-1744; FSC No.: 81725; EmpL: 20; DIst. FL 
Mgt: M. Pommier ........ A·2088-2087; a.1508-1515, FL 

Local Sales 0ffIce8 & Reps FL 

Oakland, BriU ....................... .. 
Sacramento, Integrated EIcIms. ..•.••• 
San DIego. RIchey Impact EIcIm!S- ..•. 
San DIego. lime .................... .. 
San Jose, Integratad EIcIms. ........ .. 
San Jose, ITT Mulllcomps. .......... .. 
San Jose, Richey ImpactElclms. .... . 
Santa MonIca, Master Distrs. •....••••. 
Sunnyvale, Capsco Sis. ............. .. 
SUnnyvale, lime .................... .. 
Torrance, Time ..................... .. 
Tustin, lime ........................ .. 
Denver, Control DesIgn Supp. ••.....•• 
Denver, Integreled EIcIms. .......... .. 
Englewood, NEP EIcIms. .: ......... .. 
Englewood, TIIT18 ................... .. 
Westminster, ITT MuftlCOf'l1lOl18lllS .•• 
Cheshire, TIITl8 ...................... . 
East Haven, J.V. EIcIms. ............. . 
New Haven, Greene Shaw Co. ••••...• 
Wallingford, Control Design Supp. ., .. ; 
Almonte Spgs., Control Design SUpp. 

Oavle, AFICO DIstrs. ................. . 
Ft. Lauderdale, lima ................. . 
Melbourne, Greene Shaw ........... .. 
Orlando, TIITI8 ....................... . 
Pompano Bch. Control DesIgn SUpp. 

91Q.787-4828 
513-434-5507 
21 &-360-9400 
91 &-582-9411 
214-579-1998 
20&-882-0982 
208-254-4572 
414-792-0920 ' 

205-721-1133 
205-88&-8893 
602-829-7981 
600-421-7258 
602-987-2000 
501-851-3137' 
714-921-1518 
81 &-998-7200 

714-895-0080 
714-837-9980 
714-727-4001 
415-834-5888 
918-424,5297 
619-271-4511 
619-588-0129 
408-283-1100 
408-279-0885 
406-432-7100 
213-452-1229 
408-734-3020 
408-734-9888 
213-320-0880 
714-889-0100 
303-29&-1822 
303-292-8121 
303-799-9898 
303-721-8882 
303-451-8740 
203-271-3200 
2O:Hee-2321 
203-397-0710 
203-269-9955 

305-788-3220 
305-473-2550 
305-484-1778 
407-851-3838 
407-841-15585 

OK Tulea, Altair Co. . , ........ ; .......... .. 
OR Beaverton, Integratad EIcIms. ••••••.•• 
OR Portland. lime .............. ; ....... .. 
PA Malverne, Control DesIgn Supp. •....•• 
TX Austin, lima ......................... . 
TX Carrollton, LCD ..................... .. 
TX EI Paso. Hanison/lntL .............. .. 
TX Houston. Control Design SUpp. .•.•••• 
TX Houston, Harrison EIcIms. .......... .. 
TX Richardson, lima ........ , .......... .. 
UT Nephi, Control Design Supp. ........ .. 
UT W. SaIl Laka, InIegreIed ............. .. 
UT W. Valley, lime ............. , ....... .. 
WA Bellevue, InIegreIed EIcIms. ......... . 
WA Kent, Control DesIgn Supp. .......... . 
WA Redmond, lime ..................... . 
WA Seattle, 'Rader ....................... . 
WA SeeIIIe, Richey Impact EIcIms. ...... .. 
WI New Berlin, Control DesIgn Supp. ..••• 
WI New Berlin, NEP EIctms. ............ .. 

91 &-252-5781 
503-841-1690 
503-884-3760 
215-298-0150 
512-348-7348 
214-245-0600 
915-598-3408 
713-86&-41i18 
713-879-2727 
214-844-4844 
601-623-2908 
801-29&-1889 
601-973-9484 
20&-455-2727 
208-251-11323 
208-882-1800 
208-282-2511 
208-575-1910 
414-784-1015 
414-785-9100 

ITT CONOFLOW, ITT Fluid Technology Corp., Route 
78, St. George. SO 29477, Tel: 803-583-9281, 1REX: 
4945708, FAX: 603-5113-2131; SIs. Mgt: Thomas Floro 

ITT GIlFILLAN, ITT Defense Inc.. 7821 Orion Ave., P.Q 
Box nl3, Van Nuys, CA 91409, Tel: 81&-98&-2800, 
1REX: 851421, TWX: 910-495-1787; FSC No.: 24930; 
EmpL: 1250; SIs. Mgt: !lick Riley, VP 

ITT HIGBIE SA VloeK, 3000 University Drive, Aubum 
Hills, MI 48321-7018, Tel: 313-340-3000, FAX: 313-340-
3707; Empl.: 1500; SIs. Mgt: R.M. DavIe VP Sis. 

ITT POWEASYSTEMS CORP. Box 888, Galion, OH 
44833-08B8, Tel: 419-48&-5200, TB..EX: 4972923, FAX: 
419-48&-3235; EmpL: 450; SIs. Mgt: C. Searles; DIst. Mgt: 
G. Ardolino 

ITT SCHADOW,8081 WaHace Rd., Eden Prairie, MIll 55344, 
Tel: 812-934-4400,1REX: 29-0558, TWX: 910-57&-2489, 
FAX: 812-934-9121; EmpL: 115; SIs. Mgt: Darrell Wille; 
,DIst. Mgt: Scott Mort< 

ITT SEALECTRO, INC., 585 East Main St., New BrItia!l. CT 
08051, Tel: 203-223-2700, TELEX: 71-425-501, FAX: 203-
225-2781; FSC No.: 98291; EmpL: 350; SIs. Mgt: Ray 
Champi; DIst. Mgt; Karen Muratori 

AL HuntsvlDe, JWL .••.•....•..... , •. ,.... 205-8113-1712 FL 
AZ Phoenix, Hartland •......•............ 602-492-0012 
CA Burbank, Darco ••.•.....•..... ,....... 81&-504-2425 GA 

....................................... 305-782-1311 IlW FASTEX DISTRIBUTOR BUSINESS, 228 Gerry 

=n,'~'~~'~pp.' 404-388-0969 Dr. Wood Dale, L 60191-1150, Tel: 708-350-8200, FAX: 
CA San Diego, Varigon ..••••.•..• ,....... 819-57&-0100 GA 
CA Santa Clara, Nova-Tronix ••••..•.•..•. 408-727-9530 
CO Englewood, Romulus EIcIms. .,....... 303-770-4888 R-
CT Guilford, Data Mark, Inc. •...•. ,....... 203-453-0575 IL 
FL 'Pompano Bch., Bolton Assocs. •.•••. '.. 305-975-7245 IL 
FL St. P-.murg, Bolton •.•...•• ,....... 813-864-2294 L 
GA Atlanta, JWL •...........•..... , . . . . . . . 404-320-7843 L 
IL Inverness, Heartland Tech. SIs. ••.•... 708-358-6622 IN 
IN Ft. Wayne, MIS Sis. .••.•••.•..•••••.. 219-438-3023 IN 
IN indianapolis, MIS. . . . . . • . . . . . . . . . . . . .. 317-881-0110 IN 
KS WIchita, Thunderbird Tech. SIs. .•..••• 311H1114-3941 IA 
MD Lutlierville, OOR .....•.•.............. 301-5113-1360 KS 
MA Sudbury, KSA of New England , , . • . . • . 50&-443-5881 Me 
Ml BrIghton, EIcIrn. Sources Inc. .,....... 313-227-3598 MD 

Chicago, Leeds Electro ~ •.....• 
Chicago, NEP Elctms. ............... . 
HQIIman Estates, Integratad EIcIms. •. 
Schaumberg. lime ................. .. 
Scheumburg, Control DesIgn Supp. ..• 
Indianapolis, Control Design Supp. •••• 
Indianapolis, CSE ................... .. 
Indianapolis, Mar EIcIms. ... ; ........ . 
Marion, Control Design Supp. ....... .. 
Kansas City, Control Design Supp. •••• 
BellsviDe, RESCO-Washinglon .••.•••• 
ColImbie, lime ..................... .. 
Jessup. TREEKO Sis. ................ . 

70&-595-2141; SIs. Mgt: S. Blank,a Casey, R Grega. II. 
Vanbebber ' 

ITwPaktron 
FAX: 804-239-4730 

MN Minnetonka, Neotech, ....... .' .. :...... 812-935-7930 Me 
, Me Maryland Hgts., Thunderbird Tech. Sis. MD 

MA 
MA 
MA 
MA 
MI 

WhIte Marsh, Rasco ................ .. 
Canton, RIchey Impact EIcIms. ....... . 

404-979-3500 
312-825-3600 
70&-595-8500 
312-843-2040 
708-303-3000 
70&-307-11900 
317-788-4559 
317-879-9119 
317-633-6699 
319-373-2923 
913-382-4248 
301-937-9100 
301-984-3090 
301-470-3300 
301-529-0500 
817-821-1500 
817-989-8900 
509-532-9900 
817-932-9404 

rrw PAKTRON, DIY. of IIUnola Tool Works, P.Q Box 
4539, 1205 McConvIlle Rd., Lynchburg, VA 24502, Te~ 
604-239-6941; FSC No.: 19398; SIs. Mgt: RIchard Slocum 

, 

NJ Ml Laure~ Wyck Mktg. ......... , .... .. 
NM Albuquerque, Syntech .............. .. 
NY ManhaaaeI, Win Cor EIcIms. ........ .. 
NY Victor, NI!t SIs. Co. .................. .. 
NC Charlotte, JWL & Assocs. ........... .. 

ITT Components 
"'~oIrn~tO' 

314-29&-8940 
609-727-1070 
505-28&-7951 
51 &-827-9474 
71 &-924-1844 
704-541-5750 

The 
Largest 
Relay 

Distributor 
in the World, 

Over 
B,ooO.Ooo 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 pm. are 
Shipped the Same Day 

(213) 452.1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue; 

Santa Monica, CA 90404 Oakland, CA 84606 

Newton, Greene-Shaw Co. ........... . 
Peabody, lime ...................... . 
Wobum. Control Design Supp. .•...•.. 
Farrrington HUla, Control DesIgn Supp. 

MI Uvonle, Key EIcIms. ................. . 
MN Edna, lime ........................ .. 
MN. Minneapolis, Control DesIgn Supp. ••.• 
MN St. ~ ShelIey-Ragon .............. . 
MO Kansas City, Control DesIgn Supp. .••. 
Me MaiIchester, Time .......... , .. '" ... .. 
Me> St. Louis, Control Design Supp. .•.••.. 
NY Las Vegas, Ki8$ub EIcIms. .......... .. 
NJ Marlton, lime .. , .................... .. 
NJ Oakland, Relay Specialti8$ .......... .. 
NJ Rockaway, Tonar Inds. .............. .. 
NJ W. Berln, GCI ...................... .. 
NJ Wayne, lima ....................... .. 
NM Albuquerque, Betatron EIcIms. •.•••••• 
NM Ab.iquerque, Harrlson/lnlL ......... .. 
NY E. Syracuse, TIme .................. .. 
NY Hauppauge, lime ................... .. 
NY Rochester, Masline .............. : .. .. 
NC Ch8rIotte; Control Design Supp. •••..•. 
NO Raleigh, Grea1a-Shaw .............. .. 
NC Raleigh, Rasco ..................... .. 
NC Raleigh, lime ....................... .. 
OH Cincinnati, Schuster ..... , ........... .. 
OH CIaveIInI, Schuster ..... ~ .......... .. 
OH Columbus, TIIII8 ...... ; ............. .. 

313-473-0220 
313-489-5455 
812-943-2433 
812-721-1828 
812-642-2828 
913-382-4248 
314-391-6444, 
314-42&-3150 
702-733-3888 
609-59&-8700 
201-337-1000 
201-588-9000 
609-78&-8787 
201-785-8250 
505-344-2381 
505-291-9951 
315-432-0355 
51&-273-0100 
71 &-54&-5373 
704-588-4410 
919-954-7138 
919-781-5700 
919-847-9650 
513-489-,1400 
216-425-8134 
81~794-3301 

.. .. .. .. . .. .. • ... .. . .. .. .. . .. • .. .. .. .. .. ... A·107l1-1077 

Local Sales Offices & Reps 
AL Huntsville, ACM, Inc. .................. 206-881-5493 
AZ Pandse Valley, AsIrocom MkIg. ...... 602-991-8848 
CA PIaya-Qel-Ray, Corooran Aasoc. ...... 213-823-4589 
CA Santa Clara, Synelect Mktg. . . • . •• . . . . • 408-244-9900 
CO Parker, High Plains Mktg. ............. 303-841-8484 
FL Cassel Berry, Dyne-A-Mark ..•.••..•.. 407-831-2822 
FL CIeaJwater, Dyna-A-Mark ............. 813-441-4702 
FL Ft. Lauderdale, Dyna-A-Mark ... ....... 305-771-8501 
GA Norcross, ACM, InC. ................... 404-44&-7025 
IL Rolling Meadows, Wa-. Aasoc. .... 312-392-5558 
IN indianapolis, Central Regional 011. .... 317-257-3704 
IN indianapolis, Leslie M. Devoe ......... 317-842-3245 
IA , West Des Moines, SPS Aasocs., Ltd. •• 515-225-0807 
KS Olathe, SPS Aasocs., Ltd. ............. 913-784-4480 
MD Annapolis, parogern Inc. .............. 301-289-1898 
MA 'Randolph, Hatch Assocs. ............. 817-983-3308 
MI Oak Pk, A. Blumenberg Assocs. Inc. •. 313-98&-3230 
MN Hopkins, Forsythe Aasoc. ............. 61 iZ-933-8287 
Me Earth CIty, SPS Aasocs., Ltd. ........ ~. 314-291-0520 
NE Panama, SPS Assocs. ................ 402-788-2538 
NY E. RocheaIer, L-Mar Aasocs.,Inc. .. :... 71&-881-9100 
NY Poughkeepsie, L-Mar Aasoc.lnc. ••.••• 914-482-6025 
NC RaleIgh, ().Tech ...................... 919-782-8100 
OH Solon, J R Thornberry Co. Inc. ........ 21 &-246-4995 
TX Austin, Electra Reps, Inc. .. .. .. .. .. .... 512-339-1183 
TX DaHas, Electra Reps, Inc............... 214-248-31152 
VA Lynchburg, PakIron Div ...... '......... 604-239-6941 
WA Bellevue, CarusO & Co. ............... 20&-455-8811 

710 North American offices only. For worldwide reps & distributors; see VoL W. EEM 1991 



Manufacturers and Sales Offices Directory JANHA 
WI Hartland. Selective Sis. Inc. .•....•••.. 414-367-1133 
Can Markham, Ont., Avotronics ..••••.....• 416-475-2024 
Can Pointe Claire, Que.. Avotronics •...•... 514-697-2135 

LocsJ Distributors 
AZ Phoenix, Future EIctms. ....•.•...•... 602-272-7951 
CA Chatsworth, Future Elctms. .•..•.....• 818-772-6240 
CA irvine, Future Elctrns. ••••...•....••..• 714-250-4141 
CA San Diego, Future EIctms. .•••.•...... 619-278-5020 
CA San Jose, Future EIctms. ••••........• 408-434-1122 
CA Van Nuys. E.W. EIctms. •.••••......... 818-782-9020 
CO Westminster. Future Elclms., Inc. ..• . .. 303-650-0123 
CT Bethe~ Future Elclms. ....•••..••...•. 203-743-9594 
Fl Altamonte Springs. Future Elclms., Inc. 

. . . • . . • . • • . • • • • . . . • . . . • . . . • . • . . • . . . . . .. 305-767-8414 
Fl Clearwater. Future Elctms., Inc. .••...• 813-578-2770 
Fl Ft Lauderdale, NRC Elctrns. . . . . . . . • . 305-772-4500 
GA Augusta. Dixie Elclms., Inc. •.....•.... 404-722-2055 
GA Norcross. Future EIcIms., Inc. ....•.... 404-441-7676 
IL Elk Grove Village. Bell Inds. •.....•.... 312-640-1910 
IL Schaumburg. Future Elclms. ..•. . . . . • . 312-882-1255 
IN Indianapolis, Advent Elctrns. .•...•.... 317-872-4910 
IN Indianapolis, Custom SVcs. Else. ....•. 317-879-9119 
IA Cedar Rapids, Dee EIctms. ........... 319-365-7551 
MD Columbia, Future Elctms. ......•..•... 301-290-0600 
MD Jessup, Treeko SIs. .•..•........•..... 301-470-3300 
MD Spencerville, U.s. EIctms. ............. 301-384-3300 
MA Billerica, Mayer EIcIrns. •..•.•...•..... 508-667-6900 
MA Westboro. Future Elctms. .•....•...•.. 617-368-2400 
MI Uvonia, Future Elclms. •..•.•.•.•..... 313-281-5270 
MN Eden Prairie, Future Elctrns. .•.....•.. 612·944-2200 
MN Eitzen. Cspacitor Assocs. .:........... 507-495-3306 
MN St Paul. Gopher EIctms. ..........•... 612-483-3322 
MO St Charles, Finnigan Elctrns........... 314-946-8201 
NJ Belimaur. Mid AUantic Elclms. ....•... 609-931-5303 
NJ E. Hanover. Stata EIctms. ............• 201-887-2550 
NJ Fairfield, Future Elclms. ..........•.... 201-227-4346 
NJ Mt Laurel. Future Elclrns. ............• 609-778-7600 
NY Farmingdele, PrIde Elclms. ........... 516-293-4020 
NY Hauppauge. Broadline Elclms. ......•. 516-231-4100 
NY Hauppauge, Future Ek:Irns. Inc. ....... 516-234-4000 
NY Uverpool. Future EIcIrns. .....•.•....• 315-451-2371 
NY Rochester. Future EIctms. .......•.... 716-272-1120 
NY Rochester. Simeone EIcIrns. .......... 716-328-3230 
NC CharloUe, Dixie EIctms. ....•.....•.... 704-377-5413 
NC Charlotte, EIc1m. MkIg. Corp. .......... 704-394-6195 
NC Charlotte, Future Elctms. ............. 704-529-5500 
NC Greensboro. Golden EIctms. .....•.... 919-294-4653 
NC Winston-Salem. Dixie Elctms. ......... 919-724-5961 
OH Columbus. Ek:Irn. MkIg. Corp. ....•.... 614-299-4161 
OH Dayton, Elclm. Mktg. Corp. •.•......... 513-439-4711 
OH Highland Heights, Elclrn. Mktg. Corp. .. 216-442-3441 
OK Tulsa, Altair Co. .. •. .... .. .. .. . . ... . ... 918-252-5781 
OR Beaverton, Future EIcIm.. .•.......•.. 503-648-9454 
PA McKeen. Advacom, Inc. ....•.•..•..•.. 814-478-7774 
SC Columbia, Dixie Elclms.. Inc. .•.....•.. 803-779-5332 
SC Greenville, Dixie Elctrns., Inc. •.....•.. 803-297-1435 
SC N. Charleston. Dixie EIctms. •••....••. 803-552-2671 
TN Gray. Dixie Elctrns., Inc. •....•......... 615-477-3838 
TN Knoxville, Dixie Elclms., Inc. •......••. 615-938-4131 
TX Austin. Altair Co. . . . . . . . . . . . . . . . . . . . . . . 512-837-4970 
TX Houaton, Altair Co. . . . . . . . . . . . . . . . . . . . . 713-462-3029 
TX Richardson. Altair Co.................. 214-231-5166 
TX Richardson, Future Elctms., Inc. ...•... 214-437-2437 
UT Salt Lake CRy. Future Elclms. Inc. . . . . . 801-972-8489 
WA Redmond, Future EIcIrns., Inc. .•.....• 206-881-8199 
WI Mequon. Taylor Elec. ..........•.....• 414-241-4321 
WI Racine, Badger Elclms. Co. Inc. ......• 414-837-1256 
WI Waukesha, Bell Inds. ..........•.....• 414-547-8879 
EXP Bucks, Eng. C & CD Lid. . . . . . . . . . . . . . • .. 494-882-848 
Can Calgary. Alberta, Future Elclrns. . . . . . . • 403-235-5325 
Can Downsview. Ont. Future EIctms. .•.... 416-836-4771 
Can Edmonton, Future EIctms. ............ 403-438-2858 
Can 0Uawa, Ont., Future Elctms. •....•.... 613-820-8313 
Can Point Claire, Que.. Future Ek:Irns •.... 514-694-7710 
Can St Foy. Que., Future Elclms. ....••.... 418-682-8092 
Can Vancouver. B.G., Future Ek:Irns. .••.... 804-294-1166 
Can Winnipeg. Manftoba, Future Elctms. ... 204-786-7711 

IT~Switches 
FAX: 312-545-4450 

rrw SWITCHES, Illinois Tool WorkS, 6615 W.lrving 
Park Ad., Chicago. IL 60634, Tel: 312-282-4040, TELEX: 
275226; ErnpL: 500; Dist. Mgr: P. Srnentek 
.... ... .. .. . . .. . .. . . . . . . .... .. .. . ..•.•.•... 8·'712-1721 

Local Sales Offices & Rep8 
AL Huntsville, Electro Mach .......•.....• 205-880-0592 
AZ Glendale, The Knight Co .......•.....• 802-433-2166 
CA Los Angeles, The Knight Co. .. . . . . . . .. 213-670-2833 
CA Santa Clara, Weslrep ..•..•...•..•••.• 408-988-8833 

CO Parker. High Plains MkIg. •.....•••••.• 303-841-8484 
CT Clinton. Selmark Assoc. ..•. . • . . • . . . . .• 203-573-9068 
Fl AIIarnon1e Springs. 8erntronics •..•... 407-831-8233 
GA AUanIa, Electro Mach. .. ..•. .. ..•.. .... 404-447-6478 
IL Downer's Cove, Golten Assoc. .•..•... 708-512-0093 
IA Cedar Rapids. R. F. Welch Co. ........ 319-362-8624 
KS KansasCity.BCEIclms. •......•..•... 913-342-1211 
Me Baltimore, MicroCornp ......•.....•..• 301-644-5700 
MA Millis, Selmark Assoc. • . . . . . . . . . . . . . . . • 508-376-2914 
MI Grend Rapids, Urban & Assoc. . . . . . . . • 616-245-0511 
MN Minneapolis, Comstrand ...•.....•..•. 612-768-9234 
MO St Louis. BC EIcIrns. •..•....•........ 314-521-6683 
NJ Red Bank, Varrelman-Gonnan Co. .... 201-219-0088 
NY E. Syracuae, Fountain. Young & Co. .. 315-437-7733 
NC Raleigh, Electro Mach ................ 919-791H1300 
OH Medina, Rockford Controls............ 216-725-3705 
PA Oreland, Precision MkIg. ..•........... 215-233-9233 
TX Dallas. Electra Reps. . . . • . . . • . • . . . . . . .. 214-248-3852 

CA San Diego, Cypress EIctms. ...•.••.•. 619-535-0011 
CA Santa Clara, Compeas EIctms. . .. .• . .• 406-432-7575 
CA Santa Clara, Cypress EIctms. .•..•...• 40lI-980-2500 
CO Englewood, Cypress Elclms. .•. . . • . . . • 303-792-5829 
GA AllanIa, Satori .......................• 404-242-0606 
MA Middleboro, Glynn EIctms. •....•...•.. 508-947-4262· 
MN Eden PraIrie, Cypress EIctms. ......•.• 612-934-2104 
NH Manchester. Glynn EIctms. ........•.. 603-622-8131 
NY Deer PI<., Rarntronix Inc. ••...........• 516-242-4700 
OH Akron, Aesco Elctms. •........•......• 216-762-8818 
OH Columbus. Aesco EIctms. .. .. .. .. ... .. 614-882-6782 
OR Beaverton. Cypress EIctms. .. . . . . . . . .. 503-223-8900 
PA Bristol. AIM EIctms. ...........••....•. 215-785-3500 
TX Dallas. Satori •...•........•........... 214-518-1946 
TX Dallas. Cypress Elclms. ...••.•.... " .. 214-225-0065 
WA BotheI~ Cypress EIctms. ••...•.••••.•. 206-483-1144 

JAiCO PRODUCTS. Jaidinger Mig. Co. Inc., 1921 W. 
Hubbard St, Chicago. IL 60622, Tel: 312-421-1090, FAX: 
312-421-1165; EmpL: 35; SIs. Mgt: John S. Jaidinger 

IVEK CORP. Fairbanks Ad., N. Springfield, VT 05150. Tel: JAMES ELECTRONIcs. 4050 N. Rockwel~ Chicago. II.. 
802-886-2238, FAX: 802-886-8274; EmpI.: 15; SIs. Mgt" 60618, Tel: 312-463-6500. FAX: 312-485-1504; EmpL: 
Mark Tanny; Dist. Mgr: Frank Nobile 220; SIs. Mgt: Vincent Kemedy 

FAX: 908-542-2938 
IVO INDUSTRIES, INC.. 201 Industrial Way W. 
~. NJ 07724, Tel: 908-542-5151. 800-932-0489; 
EmpL: 10; Sis. Mgr: Daniel Vannote 
........................ 8·,091. 1722-1723. 190&-1907 

IXYS CORP .• 2355 Zanker Ad., San Jose, CA 95131-1109. 
Tel: 408-435-1900. TB..EX: 384828IXYSSNJ UD. FAX: 
408-435-0670; FSC No.: 408-435-1033; EmpI.: 100; SIs. 
Mgr: Kent Paris 

..JAE 
JAE Electronics. Inc. 

FAX: 714-753-2699 
JAE ELECTRONICS INC. 142 Technology Drive, Irvine, 

CA 92718, Tel: 714-753-2600; EmpL: 3400 (Worldwide); 
SIs. Mgt" David Shaff. Dir. Field Sis.; Dist. Mgr: Paul 
Parkinson................ 8.,724-,725; C.'400-'403 

I..ooaI SeIe6 Offices & Rep8 
AI. Huntsville. Glen White Assocs. . ... .. .. 205-882-6751 
CA Newport Beach, Cemda, Inc. .......... 714-553-9228 
CA San Diego, Cemda, Inc. ..•.....•...... 619-728-9844 
CA Santa Clara, Pinnacle SIs. ........•... 408-249-7400 
CA Studio City. Camda, Inc. .............. 818-762-9281 
CO Littleton, Con-Tek MkIg. . . . . . . . . . . . . . .. 303-973-8490 
FL Clearwater. Glen While Assocs. ....... 813-938-7557 
FL Deerfield Beach, Glen White Assocs. 

. . . . . . • . . • . . • . . . . . . . . . . . . . . . • . . . . . . . . . . 305-57!H1545 

1····41:t. • AN ESOP CORP 

FAX: 818-842-3396 
JANCO CORP •• Box 3038-GIenoeks Ste., Burbank, CA 

91508, Tel: 818-846-1600. TWX: 910-498-2701; FSC No.: 
91812; EmpL: 185; Sis. Mgt: Maurice Goldwater 
.... .. . ..... .. . . . .. .. . ..... .. ... .. . . .. . . ... 801726-1727 

Local Sales Offices & Reps 
AZ Mesa, Sys. SIs. of AZ. Inc. .. . . • . . . . • . . . 802-464-9989 
CA San Diego & So. CeIiIomia, Gabriel & Assoc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-866-0660 
CA San Jose, Ruppert Sis. & Engrg. .••.•. 408-998-8717 
CO Aurora, Key Specs. ,.................. 303-690-6106 
FL Orlando. MacKay. Smfth & Assocs. •.. 305-423-4353 
GA Atlanta, MacKey. Smfth & Assocs. . . • . • 404-449-7444 
IL Addison, Vlkelend Sis. •.......•..••••. 708-832-8425 
IN Greenwood, Ak1rDn Corp. .•........... 317-888-2280 
KS Wlchfta, Dy-Tronix Inc. ................ 318-838-2645 
MD Ellicott, Tech. Sis. Inc. .. . . . . . . . . . . . . . . . 800-225-4335 
MA SWansea,Eestrep Co. ., .............. 617-672-0788 
MN St Pau~ Cehil~ Schmitz & Cahill...... 612-646-7217 
MO Bridgeton. Dy-Tronix Inc. .. .. .. .. ... . .. 314-291-4n7 
NJ Cherry Hill. Quality Camps. ......•.... 809-428-6266 
NY Fairport, TAC SIs. Inc. •.......•....•... 718-377~2250 
NC Charlolte, MacKay. Sm~h & Assocs. .. 704-372-1188 
OH Columbus. Tom Mulligan Company ••. 614-457-2242 
TX Irving. Trice MkIg. Corp. ............... 214-255-1877 
WA Seatlle, Norwest ...................... 206-827-8562 

LocsJ DIstrIbutors 
CA Burbank, Merit Comp. Supp. ......•..• 818-842-7607 
CA . Westlake Village. Tech-Cabie Prods. .. 818-991-4697 

FL Ft Lauderdale, JAE EIctms. ...•........ 305-563-3484, FAX: 718-784-0796 
800-248-0737 

Fl Satellite Bch, Glen WhHe Assocs. .... 407-773-3514 JAN HARDWARE MFG. Co.. P.O. Box 1199. Melville, 
GA Norcross, Glen White Assocs. ........ 404-441-1447 NY 11747. Tel: 718-361-()SOO; FSC No.: 99813; EmpL: 35; 
IN Ft Wayne. Frank J. Cempisano Co. ... 219-488-6443 SIs. Mgr: Irwin E. Wasserman •••..•.••.• C·1585-1511O 
IN Indianapolis. Cempisano Co. .......... 319-577-()319 I,..-------S--witch--:.--:~----' 
MD Baftimore. Glen White Assocs. ........ 301-321-7235 IIIITnf.1I7 es 
MA Harvard, Cycle Sis. ....•.....••....... 508-458-6868 //// • I.'l\..'l 
NJ Matawan. Shepard & Assocs. ......... 908- 254-5757 
NY Pittsford, Frank"n Sis. Corp. ........... 716-249-8251 
NC Charlotte, Glen Whfte Assocs. ........ 704-875-3777 
NC Raleigh, Glen White Assocs. .......•.. 919-848-1931 
OH Cincinnati. Frank J. Carnpisano Co. ... 513-574-7111 
OH Columbus, Frank J. Cempisano Co. ... 614-878-5404 
OH Mentor. Frank J. Carnpisano •..•.•.... 216-975-9300 
TX Plano, Jae Elclms. .•.. . . . • . . . . . . . . . . .. 214-881-1183 
TX Plano, RAM . . • . . . . . • . • . . . • . . . . . . . . • . • • 214-424-4455 
OR Portland. Venture EIctms. ...••.•..•... 503-624-0617 
PA CoreopoHs, Frank J. Carnpisano Co. .. 412-264-5151 
RI Cranston, Jae EIctms. ...•......•.•... 401-948-0210 
PA West Chester. TCA Inc. .....•........• 215-692-6853 
TX Austin, RAM ......•....•.•............ 512-25~062 
TN Grey. Glen White Assocs. ............. 615-477-8850 
TX Houston, RAM ..•.......••........•.•. 713-58IH394 
TX Houaton. RAM •. . . . . . . . . • . . . . . . . . . . . .. 713-955-0768 
VA Lynchburg. Glen White Assoc.. ....... 804-385-8110 
WA Bellevue, Venture Elctms. ..•. . . . . . . . . • 206-454-4594 

LocsJ Distributors 
AZ Scottsdale. Cypress Elclrns. .......... 602-849-0602 
CA Buena PI<., CypressEIctms. ...••..•.... 21:3-41l<Hl445. 

714-521-5230 

LICON • CHICAGO SWITCH • UfD • RCL 
MILITARY SPECIFICATION; 

INDUSTRIAL AND COMMERCIAL 

FUll LINE AUTHORIZED DISTRIBUTOR 

~~ 
ELECTRIC SWITCHES 
INCORPORATED 

2478 Fletcher Dr. Los Angeles. California 90039·2897 

213-660-1310 800-421-8855 
FAX' 213:-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTlON-5100.FREE CATALOG 31EM on REQUEST 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 711 



JANHA 
Loca/ Sales OffIces & Reps 

CA San DIego, James E FIlch & Assocs. 
• •• •• •• • • • ••• • •• c. • • •• ••• • • • • •••• •• • •• • 213-94&8062 

CA Senta Fe SpIngs, James E FIlch & Aasoc. 
•• . • . •• . • • . •• . • . . • •• •• . •• . •• . • '" •• . .• • 213-1145-2624 

MD GaiIheraburg, NaudaIn Aasoca. SouIh. 

MA BrooIcIne"Harman Asaoc., Inc. •.••.•.• 
MA Lee, Harman Aasoc, Inc. .••.•.•......• 
NJ Ma1Ion, NaudaIn Aasoc. .•.••••••.•••• 
TX RIchardson, AGM Sis. eo. ........... . 

301-25&-5040 
617-~ 
413-243-1158 
6OlHI83-53OO 
214-644-1475 

FAX: 708-251-3738 
JAPAN ELECTRONIC MANUFACTURERS 

AGENCY, INC., 1000 SkokIe Blvd., WiImaIIe, L 60091, 
Tal: 706-251-3600; EmpL: 10: SIs. Mgr: James Schaten; 
DIBt. Mgr: Chris Gantz 
••••.•.••...••.•.. £101022-1023, 1040-1041, 12811-1269 

JAPANESE PRODUCTS CORP. 7 W~ Plaza, 
EImsIord, NY 10523, Tel: 914-592-8880, TELEX: 518929 
ANS BACK ENFD, FAX: 914-~7oo1: EmpI.: 8; SIs. Mgr: 
Don C&ssaIia 

Manufacturers and Sales Offices Directory 
NY RoslYn HgIe., November EIctm. SIs. •.. 
NC Charlotte, QuanIum MkIg. •••.•..•.•... 
NO Raleigh, Quantum MkIg. ••••••.•••••.. 
PA GIansIcIe, KoebeIt Assocs. ........... . 
TX AustIn, Texoma SIs. •.••.•...•..•..•.. 
TX Fre8port, Texoma Sis. ••...•.•..•..•.. 
TX Houston, Texoma Sis. ............... :. 
TX RIchardaon, Texoma Sis. •.••••••••••• 
WV Inwood, ~ Aasocs. ••••.••••••••• 
can MIssIasauga, Ont., IncIgo EIecIronIcs ,. 

516-62H1378 
704-523-8822 
919-946-5728 
215-687-2310 
512-441-1771 
409-233-3192 
713-482-1432 
214-239-8127 
304-229-8401 
416-670-0284 

J.B-T INSTRUMENTS, INC. Box 1818, New Haven, CT 
0850II-1818, Tel: 203-776-1111, FAX: 203-824-8142; 
EmpI.: 25; SIs. Mgr: URian Sharron 

JC SYSTEMS, INC. 11175 FHntko1e Ave., San Diego, CA 
92121, Tel: 619-453-99180, FAX: 619-453-2115; EqlL: 20; 
SIs. Mgr: Ralph Aniunas 

JDK CONTROLS, INC., 2830 Lavery Ct, Suite F, 
Newbury Park, CA 91320-1593, Tel: 805-499-7779, FAX: 
805-41I9-09IIIO EmpI.: 40; SIs. Mgr: Reece Kendall 
..••.•••.•...•.••..•.••..•..•.....••..•..•..•••.. Aol!043 

FAX: 213-426-2417 
JETA POWER SYSTEMS, INC.. 2675 Juniparo, SIgnal 

HII~ CA Iioe08, Tel: 213-427-G095; EmpL: 110; SIs. Mgr: 
DenIk Steel ,............................. £101821-1827 

Local Sales 0ffIce8 & Reps 
AI.. Huntsville, RO. WhItesell & Aasoc. .••• 205-118&-5110 
AZ PhoenIx. ISBS ••••••••••••.•..•..••.•• 6Q2.871041250 
CA Los AIamiIos, Power SpeciaIIsI8.Inc... 213-594-8418 
co Arvada, Arrowhead/CSl Sis, Inc. . . . . • • 303-423-5697 
CT Vernon. George lJrIlM & Assocs. ..... 203-647-3991 
FL Boca Raton, S. Atlantic Comp. Sis. •..• 407-391-1034 
FL Orlando, S. Allantic Comp. SIs. •..•.. . • 407-857-3660 
FL Winterhaven, S. AtIa1tIc Comp. SIs. ••• 813-324-0853 
GA Atlanta, R 0. Whiaell & Aasoca. •• , . . 404-44IHI190 
IL Elmhursl, lIT1'IONIX ••.•.•.••••••••..• 7OIHI34-11oo 

Local Sales OffIces & Reps IN IncIanapoIIs, R 0. WhIIIIseII ..••.••.•• 317-351H283 
NJ Matawan, Tim Reilly Aasocs. • . •• . .• •• • 908-588-4555 MO WMaIon, BrimbeIg Sis. ••.•••• .• • • • . . • 301-946-2870 

JEFFERS ELECTRONICS, Grand Plaza, 845 Grand Ave., 
Nogales, AZ 85621, Tel: 602-281-4825, TELEX: 185036, 
FAX: 602-281-2930; FSC No.: 59474; EmpI.: 400; SIs. 
Mgr: Ken Shobert; Dist. Mgr: Steve Morris 

MA Dover. George UIban & Aasoca. •••••• 617-3211-4088 
MN Ecina, Engrg. Prods. Aasocs. •••••••••• 612-835-9022 
NH Londonderry, George Utban Asaoc. ..• 803-437-3822 
NY Fairport, HI-Tee SIs. • • • • . •• • •• • •• • • • •• . 716-223-5922 
NY Yonkers, Sonldn Aasoca. •••••••••••••• 914-866-8282 
NC Fuguay-Varina, RO. WhItesell & Aasoc. 

W. S.JENKS & SON, 1933 Montana Ave. NE, Washlnglon, NC ..•..........•.....•.....•...•...•.•... 919-552-1122 
JARO COMPONENTS, INC. 1225 Broken Sound Pkwy. DC 20002, Tel: 202-~, 800-673-8199, FAX: 202- GreenstJoro, R.Q. WhIIaseII & Aasoca. 

919-273-1845 
513-521-2290 
216-447-11020 
614-888-93116 
513-298-8548 
215-391-8877 
412-963-8161 
205-883-5150 
214-248-8000 
801-581-5888 
206-685-1331 
206-829-2104 
514-341-8420 

BocaRalon,FL33431, Tel:305-m-7OOO, FAX: 305-772- 832-3411 OH Ci.·.d.;;.;;u,·RA·.;,;~·i:~::: 
8899; EmpI.: 30: SIs. Mgr: Floyd Burwen: DIBt. Mgr: Floyd OH 
BurweH Cleveland, R.Q. WhIIeeeII & Aasoca. .. 

OH Columbus, R.Q. WhiIeseII & Aasoca. •• 
OH Dayton, Ro. WhIIeeeII & Aasoca. ••••• 
PA Allentown, TAO ElcIms. ..••..•.•...•.• 
PA PIttsburgh, R 0. Whitesell ••••.••.••.. 
TN KnoxvIlle, Ro. WhIIeeeU & Aasocs. ••• 

JAW. INDUSTRIEs. INC., 1750-ACosmerOr. warrington, 
PA 18976, Tel: 215-343-8990, FAX: 215-343-8942: EmpL: 
20: SIs. Mgr: J. Mclaughlin: DIBt. Mgr: J. Mcl.aughlln 

JAYCO PLAS"nCS OF CAUFORNIA, INC., 507 w. 
. BIuerIdge Ave., Orange, CA ~ Tel: 714-974-1701, 

TELEX: 678401, FAX: 714-l19li-4954; EmpI.: 33 
..•..•.. ..•.•..•.....•• .. ..•. .•..•... ...... 801816-1818 

Local Sales OffIces & Reps 
AZ Tempe, ETS .......................... 602-821-7122 
CA Los Angeles, SeIorI Elec. .•..•........ 213-214-1791 
CA San Diego, CoIIsIaI EIctm. Sis. ........ 619-459-4148 
CA Sumyvale, Peas Aasoca. ••.••....•••• 406-735-9040 
CO Boulder, StraIford Grp. ............•... 303-530-3194 
GA Atlan1a, SeIorI EIec. ...•..........•.... 404-242-0&06 
IL BeIkeIey, ESA •••...••.•.•.•.••..••.•. 7011-544-0120 
NM Albuquerque, ETS ..•.•.........•....• 800-424-2540 
NY New York, Braa1 Aasocs. •.•.•.•. • . . • . 201-696-8683 
NO Raleigh, Pinnacle MkIg. .••.•..•.•.•..• 919-876-4858 
OR Portland, D.A Sullivan eo. ............ 503-292-2448 

. TX Dallas, SeIorI EIec. .. .. ..••....•.. .•.•. 214-516-1948 

JAYCOR, P.o. Box 85154, San Diego, CA 92186, Tel: 619-
453-8580, FAX: 619-535-9783; FSC No.: 3M687; Eqll: 
800; SIs. Mgr: Steven Lutjens 

JB ELECTRONIC TRANSFORMERs, 2300 w. Armitage 
Ave., Chicago, IL 60647, Tel: 312-342-0080, FAX: 312-342-
9098; FSC Il10.: 11700; Empl: 150 

FAJ(:603-623-0446 
JBM ELECTRONICS, INc.. 1 CommerceDrlve.BedIord, 

NH 03110-&lI02, Tel: 603-823-0222; FSC No.: 82694; 
EmpI.: Approx; 50; SIs. Mgr: Suaan Benne\1 
......... :.................... A0 1572-1577,2238·2239 

Local SaIe8 OffIces & Reps 
AL Huntavllle, BC~ Inc. ................... 205-539-4411. 
AZ Tucson, Clamick & Aasoca. •••...••..• 602·749-4003 
CA San Diego, Quallro Sis. ..... . . .. . • . . .. 819-581·3093 
CA Santa Clara, WesIrep .................. 4011-888-8833, 

FAX:4OII-98B-3186 
.FL Miramar, Dan-Tech Sis. ............... 305-963-8142 
GA Chamblee, BCI; Inc. ................... 404-455-0405 
L ArIngton Hgts., Davlx Intl Lid. .....•... 414-255-1 eoo. 

FAX:414-255-1883 
MD Kensington, KoeberI Aasocs. ....... ;. 301-483-81124 
MA Needham Hgts., Kanan Teehnlgs. .•..• 817-449-7400 
MN Sl Pau~ Proud Aasoca. ••••••••••••••• 612-648-9428 
NY PiItsIord, Franklin Sis. Corp, ......... ,. 718-248-8251 

.JENNINGS 
HIGH VOLTAGE COMPONENtS 

FAX:408-28~1789 
JENNINGS, 970 McLaughIn Ave., San Jose, CA 95122-

26Il6, Tel: 406-292-4025, TELEX: 34-8311, TWX: 91 ().338-
0159; FSC Il10.: 73905; EmpI.: 350; SIs. Mgr: E V. 
Valehrach ............. A0 1079; B0 1516-1518; £101274 

Local Sales. OffIces & Reps 
AL Huntsville, Brandei-S1ephen •..•••..• 205-883-0445 
AZ Phoenix, Crown Systems .....•....... 602-274-3180 
CA Encino, King-Way Aasocs. ............ 818-789-4124 
CA San Jose, H. W. Aasoca. .•••...•••.... 406-996-11940 
CO Denver, Undberg Co. ................. 303-756-9033 
FL Deerfield Beech, Brandei-S1ephen ... 305-427-8558 
FL Orlando, BrandeI-S1ephen ....•.•..•. 305-425-3202 
GA Atlanta, Brandel-Qephens ............ 404-251-7579 
IL. Arlington Hgts., Bimdt Aasocs. .•••••. 312-83200900 
IN CermeI, Bemdt Aasoca. ............... 317-844-0114 
KS Shawnee M"lIlSion, L.oweIH<angas & Assoc. 

.....•............•..••.....•....... ,.. 913-831-3515 
MO Hunt Valley, MarkIron ................. 301·626-1111 
Me Rockville, MarkIron ......•.•.••.....•. 301·251-11990 
MA Haverhill, LK. Aasocs. •••.••••••.••••. 617-373-1313 
MN Minneapolis, Bemdt Aasocs. ••••.••••• 612-546-2021 
Me St louis, LoweII-Kangas & Aasoc. .... 314-821-4050 
NJ Flanders, K&R EI9Q. Sis. ....... :. . . . . 201-58+5235 
NM Albuquerque, Undberg Co. . . . . . . . •• . .• 505-881-1008 
NY Kh1gston, Leonanl D. Allen, Inc. ...•..• 914-339-7588 
NY Syracuse, Leonanl D. Allen, Inc. •.• : . .• 315-437-11387 
NO GreMsboro, BrandeI-S1ephens ....... 919-274-6952 
OH CentalvDle, Beer MkIg., Inc. .•.•..•.... 513-436-2061 
OH Richfield, Beer MkIg., Inc. •....•....... 216-659-3131 
PA Huntingdon VaUay, Omega EIcIms. ... 215-947-4135 
PA PIttsburgh, Beer MkIg., Inc. .•. :........ 412-531-2002 
TX Houston, Barry Sales ................. 713-78+5860 
TX Richardson, Barry Sales ••.••..•.••.•• 214-234-0255 
UT Salt Lake City, Lindberg eo. ......... , 801'277-2643 
WI Milwaukee, Barndt Assocs. ........... 414-545-8400 

Local DisIJibuIorB 
CA Carlsbad, Surcom Aasocs. •••••••• ,... 6111-438-4420 
IL. La Fox, RIchardson EIcIms., Lid. ..•..• 312-458-0800 
TN Bristol, Kintronics ,., .................. 615-876-3141 

JENSEN TOOLS, INC. Axis, Inc., 7815 S. 48Ih St, 
Phoenix, AZ 85044, Tel: 602-968-6241, FAX: 800-366-
9862; EmpI.: 250; SIs. Mgr: Bill Frost 

JEROME INDUSTRIES CORP., 730 E DIvIsion St, 
EIIzabeIh, NJ 07201, Tel: 906-353-5700, FAX: !J08-353. 
1021; EmpL: 150; SIs. Mgr: Anthony Di Girolamo 
.•.••..•••••.•.•••..•....••..••.. Ao2241; £101822·1825 

JERSEY SPECIALlY co.. See JSC Wire & cable 

TX Dalles, SunbeIt Coqls. .............. . 
UT Midvale, Anowhead/CSl SIs. •••••.••. 
WA V~, NorIhwm Comp. SIs. ••.•• 
WA Kirkland, N.W. Comp. SIs. ..•••...•.... 
can MonIreaI, En1JIO SIs. ..•...•......•..•. 

JETTRON PRODUCTS INC., p.o. Box 337, E Hanover, 
NJ 07936, Tet 201-1187-11571, FAX: 201-1187-4182; FSC. 
No.: 04435; EmpL: 30; SIs. Mgr: Ben LaIawiec 
.... ...... ... . ............................. C>1404-1406 

LccaJ Sales 0ffIce8 & Reps 
CA EI cajon, A-Tronics ••........••....•.. 618-444-1501 
NY New York, Ellron Export Co. •......... 212-1144-7835 

JEWELL aECTRICAL INSTRUMENTS, 850 Pertmeta' 
Rei, ManchesIer, NH 03103, Tel: 8Il3-889-64OO, FAX: 603-
869-5962; EmpL: 175; SIs. Mgt: IvIdrrNI Roeper; DIBt. 
Mgr: Andrew Roeper 

JFD aCTRNS. See Murata Erie No. Amer. Inc. 

JF MICROSYSTEMS, 3641 Frontier Road, Pasco, WA 
99301-9619, Tal: 509-297-4294, Il00-532-2737; EmpI.: 2; 
SIs. Mgr: Jim Follansbee 

JFW INDUSTRIEs. INC., 5134 Commerce Sq. Or. 
IndIanapoIs, IN 48237, Tel: 317-887-1340, FAX: 317-881-
6780; FSC No.: 61182; EmpL: 87; SIs. Mgr: Cenie Glover 

I!PiU --------- -----
FAX: 213-328-0057 

JH AMERICA, INC., JI-HAW Group, 20809 HIggIna 
CoUrt. Torrance, CA 90501, Tal: 213-328-0051 
.............. ' ............... C>1406-1407,1780-1783 

LOCBI Sales OffIces & Reps 
CA Sunnyvale, Logan SIs. .•••.....•....•. 
CA VenlUra, R D Sis. ••••••••••••••••••••• 
MN St Paul, Johnson eo. ................ . 
NO K-'l1e, Wallace EIctm. SIs. •••••• 

Local DisI1IbuIas 

4OII-73H020 
805-650-0112 
612-641-1879' 
919-996-2742 

AZ Tempe, Cornel Corp, ................. 602-829-9471 
CA Anaheim, Deco ElcIms. .•..•.•....••.. 714-630-8252 
CA San Diego, Deco EIcIms. •••••.•••••.• 819-683-1585 
FL 0rIand0,~................... 407.e82-3957 
NJ Kemilworth,~ ................ 201-241-5400 
NO CharIotte,~ .••.....•..•... : •. 704-376-4414 

712 North AmerIcan offices only; For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 

JKL 
COMPONENTS 
CORPORA nON 

FAX: 818-897-3056 
JKL COMPONENTS CORPORAll0N, 13343 Paxton 

St,PacoIma,CA91331-2376, Tel: 811H196-1J019; FSCNo.: 
55335; EmpL: 35; SJs. Mgr" Ernie Soares; Dist. Mgr" Bob 
Brandt ......................................... &011118 

LDc81 Sales OffIces & Reps 
AL Hun1sVllle, Taytor·SIone Inc. ..•••..•.. 
CA San Diego, Lawsco .................. . 
IL cary, Bob Burns & Assocs. •.••......• 
NY Henriet1a, CMJ, Inc. .•...•••.....•...•. 
IN Indianapolis, Apex·Tee, Inc. .••..•.•.•. 
MI Farmington Hills, Clark SIs. ••••.•..... 
MN Bloomington, Mumco ...........•..... 
OH CincInnati, Clark Sis. Co. ............•. 
OH Painsville, Clark Sis. Co. •............. 
PA Philadelphia, Check Assoc. .•......... 
TX Irving, KIte EJec. Sis. .••••••••••••..••. 

Local Distributots 
AL Hun1sV11Ie, PoweD EIec. •.•.••.•••.•..• 
CA San DIego, Rlchie/l~ Sis. •••..••• 
P;z Phoenix, CapiIaJ EIctms. .•••..••..••.. 
CA Garden Grove, RIchey Western ....•.. 
CA Gardena, caL Switch & Signal •••••••• 
CA San Diego, Rlchie/l~ Sis. .......• 
CA San1a Clara, Rlchey/Western EIec. .•• 
CA Sumyvale, Target EIec. .•..••.••.•...• 
CT Walilnglord, Sager EIec. ••.••••••••.... 
FL Ft Leud8rdaIe, PoweD EJec. ••.••.••••• 
GA Norcross, Specialty Distrbg. Co. ..•...• 
It. WheelIng, Hawk EJec. •..•.•...••.••••. 
IN indianapolis, Meunier EIctms. •...••..• 
KS Lenexa, Amer. Elec. & cable ..•....... 
MD Kensington, MarIne IJr Supp. •...••.•• 
Me Rockville, M S EIctms. .•.•.•..••.•.••. 
MA Hingham. Sager EJec. ••••••••.•.•••..• 
MA Westborough, Powell EIec. ..•.....••. 
MI livonia, LWC Dlstrs. •........•..•..... 
MN Minneapolis. llargquist Co. •........... 
Me Richland, ATR Ent .•................. 
MN Fridley, Voyager EIec. •••••••.•••...••. 
NJ Clifton, Vantage Comps. .•...•....•... 
NM Albuquerque, Walker EIec. Supply .••. 
NY Apalachil\ Rogan EIec. •••...•..•.••.. 
NY BohemIa, Geneleo ................... . 
NH Salem, Sager EIec. ••.•.••..••.•..•... 
NC Greensboro, Hammond ..•........•... 
OHctncinnatI, Schuster EIec. •..•.••...... 
OK 0Idah0ma City, Redo Supp. Inc. •••..• 
PA Bristol Mn EJec. •.••.•.•.•.•......•.•• 
PA Philaclelphla. PoweD EIec. •••••.••••..• 
TN Challanooga, Speclaly DiSlr. Co. ..... 
OH Yellow Springs, EJectrcH;hield .••.•..• 
TX Ft Worth, T & s. Supp. .•••...•....•..• 
WA Greenacres, Mica Co. ................ . 
WA Seattia, Radar EIec. Co. .............. . 
WI 0s/1k0eh, ElecIronic Inds. •...•..•••.•. 
Can Quebec, Future EIec. ...••••.•••••..•. 

205-630-9322 
619-755-0200 
709-516-3322 
719-334-32n 
317-1142-5559 
313-553-0610 
612-854-4161 
513-922-7555 
21&-247-7848 
215-467-3007 
214-986-0321 

205-539-2731 
619-271-4511 
802-252-5897 
714-895-0060 
213-71.0-2330 
619-271-4511 
408-727-7411 
415-961-1170 
203-265-4600 
305-484-83n 
404-446-3190 
312-459-4030 
317-635-3511 
913-469-0099 
301-949-1353 
301-340-6400 
617-749-6700 
617-366-6100 
313-464-7700 
612-835-2322 
314-765-5219 
612-571-77.66 
20,-71.7 .... ,00 
505-883-2992 
807-625-2949 
51&-599-0909 
803-898-1348 
919-275-6391 
216-425-6134 
405-232-6127 
215-78&$00 
215-365-1900 
615-624-1040 
513-767-1054 
817-249-4781 
509-929-1720 
208-292-2511 
414-235-8930 
514-694-nl0 

JMJ TECHNICAL PRODS., 50 Wheeler PoInt Ad., 
Newark, NJ 07106, Tel: 201-589-4257, FAX: 201-762-
8334; EmpL: 6; SIs. Mgr: Kevln KoIenuI . . . . . . .. 1>1581 

FAX: 603-886-4115 
JMK, INc.. 15 Caldwell Dr. Amherst. NH 03031, Tel: 803-

88&-4100; EmpL: 200; SJs. Mgr" J. Kennedy 
. . . . • • .• • . . . • • . . . . . •. . • . . .• . • . . . • . . •• •• . . •• A·11126-1627 

Local Sales Offices & Reps 
CA San1a Clara, Coounings & Assocs. •.•• 408-247-8856 
MN St Paul Arkco SIs..................... 612-71.7-7454 

JOBMASTER CORP., 9010 Uberty Ad., Randallslown, 
Me 21133-0207, Te~ 41<H155-14OO, FAX: 410-521-5461; 
EmpL: 16 ....................................... A.1285 

JOHANSON DIELECTRICS, INC, 2220 ScreenIand 
Dr. Burbank, CA 91505, Tel: 818-848-4465, TWX: 910-
498-2735, FAX: 811H141-7261; EmpI.: 300 ..... A·1081 

Local Sales OffICeS & Reps 
AL Hun1sVille, Mun:01a ................... . 
P;z Tempe, Replronix, Inc. •..•..•.....•... 
P;z T~ Compass MkIg. & Sis. .••.•..• 
CA Costa Mesa, Richland Tech. Sis. .....• 
CA Mountain View, Straube Assocs. ..•... 
CO Westminster, Straube Assocs. ....... . 
CT Waterbury, Con1l8k Inc. •.....•..•.... 
FL Ft Lauden:lale, VG SeIes Co. ........ . 
FL AIIamonte Springs, VG SeIes Co. .... . 
FL laIgo, VG SeIes Co. •................. 
II.. Usle, WG Controls •.•..•..••.....•..•• 
IN Indianapolis, M & L EIctms. •..•.••.•.. 
KS Lenexa, MidIec Assocs. ••.•...•..••.•. 
MD Columbia, PSA South ................ . 
MA Hudson, Con1l8k Inc. ...••....•.•..••. 
CT Wethersfield, ~ SIs. ••.••••...•. 
MI Ypsilanti, Techrep, Inc. .......•..•..•.. 
MN St Paul, cahill, Schmitz & Cahill Inc. 

MO St louis, Midlec Assocs. ....•........ 
NM Albuquerque, RepIrOnbc, Inc. ••.•.•.... 
NY East Roc~, L-Mar Assocs. •..•... 
NY Hunlinglon, Con.,ar New York Inc. ... 
NC Wins1on-Salem, Murcota ...••..••..••• 
OH Westlake, Baehr Greenleaf Assocs. ... 
PA Trevose, PSA, Inc. •••....•...•••...... 
PA Warrendale, Baehr-GreenleaJ Assocs. 

TX Dallas, C & J Assocs. ..............•.. 
lIT SaIl Lake City, Straube Assocs. ...... . 
VA Oakton, PSASou1h .•••....•..•.••.••• 
WA Seattle, NoI1hmar, Inc. •..•....•......• 

Local Di8tributots 
P;z Tempe, Beliinds. •..•...•.....•..•...• 
CA Los IJamilos, SEMI DICE .••.•...•.... 
CA San D/ego, BeD Industries ...•........ 
CA Santa Clara, SEMI DICE ..•.....••.••. 
CA Yorba Uncia, Corona EIctms. ••••...•• 
CO Denver, Newark EIctms. •............. 
CT Bloomfield, Newark EIctms. ..•..••.... 
FL Orlando, Newark EIctms. ............ . 
IL Chicago, Newark .................... . 
IN Indianapo6s, Ben Inds. ...•......••.... 
MD Columbia, Jaco Elctms. .............. . 
MA South Easton, Semi Dice ............ . 
MA Tewksbury, Jaco EIctms. •..•..•.....• 
MI Jackson, Newark EIctms. •.....•..•... 
MN MlnneapoHs. Newark EIctms. ........ . 
NJ Fairfield, Micross Comps. .••...•••...• 
NY Mt. VernDI\ ASAP EIctms. .•.......... 
OR Lake Oswego. BellinduSlries .••.•...• 
TX Allen. Prime Dislribulion ...••..•••••.• 
WI Waukesha, BelllnWstries ....••.•...• 

205-539-8476 
802-345-4580 
602-293-1220 
714-722-9881 
415-969-6060 
303-426-0890 
203-753-6431 
305-938-4333 
407-831-11688 
813-536-n87 
708-963-5954 
317-359-4742 
913-541-11505 
301-730-0359 
508-568-0331 
203-563-4784 
313-572-1950 

612-64&-7217 
314-275-8866 
505-292-1718 
716-381-9100 
516-423-5880 
919-722-8445 
216-892-1 no 
215-245-0513 

412-934-30118 
214-539-0140 
801-283-2640 
703-281-1806 
208-524-5170 

602-988-7800 
213-594-4631 
619-269-12n 
408-990-9777 
714-263-8185 
303-757-6531 
203-243-1731 
407-896-6350 
312-784-5100 
317-675-6200 
301-995-6620 
508-239-6344 
506-64().OO10 
801-956-8300 
612-331-6350 
201-227-8007 
914-699-2727 
503-635-6500 
214-542-7915 
414-547-8879 

JOHANSON MANUFACTURING CORPORAllON, 
400 Rockaway Vallay Ad, BoonIon, NJ 07005, Tel: 201-
334-2676, FAX: 201-334-2954; FSC No.: 91293; E ...... : 
200 .........•...•..........•................... A.1080 

Looal Sales Offices & Reps 
AL HunlSville, Murcota Corp. .....•.••.... 205-539-8476 
P;z Tempe, RepIronix, Ltd. ...... . .. . . . . . .. 802-345-4580 
CA Esconddo. Knight Co. ..........•..... 619-743-5136 
CA Los Angeles, Knight Co. .............. 213-670-2633 
CA Mountain View, Straube Assocs. •.••.. 415-969-8060 
CO Westminster, Straube Assoc.. Mt States 

. • . . . . . •• . • . . . • . . • . . • . . . . . . • . . • . . • . . . • . 303-426-0890 
CT WetherfieId, Compak, Inc. •...•..•.••.. 203-563-4784 
FL Ft Lauderdaia, Vg Sis. ..••...•..•.•... 305-939-4333 
FL Largo, V9 SIs. .•••.•••••.•••.•••..•.•. 813-536-n87 
FL I'ompEr1o Beach, Vg Sis. ••.•.••..••.• 305-971-11900 
IL Usia, W.G. ConIroIs .. . . . . . . . • . . • . . . . . • 708-963-5954 
IN Kokomo, Schillinger Assocs. .......... 317-455-2708 
IA Hiawatha, ARC SaIee Co. . . . . . . . . . . . . . 319-393-6392 
MA Hudson, Compak, Inc. •.••.••.....•... 617-588-0331 
MN St Paul Cahill Schmlrz & cahill Inc. 

.•••..•••••••..•••...••..•......•..•••• 612-64&-7217 
Me St louis, Mldtec Assocs. ............. 314-275-8866 
NM AIluquerque, ReptronIx Inc............ 505-292-1718 
NY BoonIon, Johanson MIg. Corp. •••.•••. 201-334-2876 
NY Mount Vernon. Friedrnan-Smi1h EIctm. SIs. 

.. .. .............. •••.. .••..•• ..•••..•• 914-884-4888 

JONARD 
PA Trevose. P.8A ....................... 215-~13 
TX AustIn, W.PalFraIIa&Assocs. ••••••• 512-835-7911 
TX Eulees, W. Pat Frels & Assocs. •.•.... 817-267-35n 
TX Houston, W. Pal Fralis & Assocs. ••... 713-772-1572 
lIT SaIl Lake City, Straube Assocs., Mt. States 

• . . . • . • . • • . . . • • . • . • . . . . • . • . . • . • . • . • . . • • 801-:!63-2640 
VA Oakton. PSA South ..............•.... 703-261-1806 
WA Saattle, NoI1hmar •.. ..•••.. .••. .. . .... 206-524-5170 

Local Di8tributots 
P;z Tempe, Penstock .•..•....•.•.•.••••.• 
CA Beverly Hills, Penstock .•........ ; ..•. 
CA Garden Grove, BeIIInds. •..•.•.•.••.•. 
CA Gardena, BeIIInds. .....•..•••.•.•.... 
CA San Diego, BeIIInds. ••.•..•.•...•••..• 
CA San DIego, Penstock .•....•.•.•...... 
CA San Jose, All American SamiconducIar 

CA 
CA 
CA 
c;A 
CA 
00 
CO 
FL 
FL 
FL 
IL 
IL 
II. 
IN 
IN 
MD 
Me 
MA 
MA 
MA 
NJ 
NM 
NY 
NY 
NY 
OH 
OR 
PA 
TX 
lIT 
WA 

San Pedro, ASAP Elctms.lWest .••••• 
Sunnyvale, 8el11nds. .• : •..•••...••.••• 
Sunnyvale, Penstock .....•...•..•..•. 
Thousand Oaks. 8el11nds. ......••...• 
Westlake VI., JACO/DisteI, Inc. ..••.•.. 
Denver, Penstock ..•..•......•.•.•..•. 
~Belllnds. .....•.•......... 
Deafield Bel\, Bellinds. •••.••••••.••. 
Ft Leud8rdaIe, All American ..•••.•••• 
Tampa, JACO .•.....••.••.•....• : .... 
Chicago. Newark EIctms. ••.•••••••••• 
Elk Grove VI., Bellinds. ..••••.•••.•••• 
Palatine, Penstock ••.•.•..•.•.•.•..••• 
Indianapolis, Bellinds. •.••••.••••.•••• 
IndlanapoHs. Penstock .•...•••...•.•.• 
Baltimore, Radio EJec. Svc. ......•.... 
Beltaville, Radio EJec. Svc. .......•.... 
Seekonk. M-Squared •••••••••.••••.•. 
Wakefield, All American ..•.•.•...••... 
Wilmington, ACI Jaco EIctms. ....•.... 
Fairfield, Penstock .....••.••....•••.•. 
Albuquerque, Beliinds. .•..•.••••••••. 
H8IJIlP8U!I8, Jaco EIctms. .•.•.•.•....• 
Mt. VernDI\ ASAP EIctms. ••..•••..••• 
Syracuse, Newark EIctms. •••••.•••••• 
Dayton, Bellinds. ....•.•.••••.•••..•.• 
Lake Oswego. BeH Inds. ..•••.•••..••• 
Philadelphia, PEI-Genesis ........... . 
Ft Worth, PATCO Supplies .....•..... 
SaIl Lake City, BeHInds. .•..•.••..••.• 
Bellevue, Beliinds. .•.•..•.•.•..•••... 

800-255-6788 
811H141-11881 
714-895-7801 
213-515-1800 
619-288-12n 
619-225-8800 

408-267-0190 
213-519-83n 
408-734-8570 
408-730-0300 
213-826-6778 
II05-495-98Il8 
303-973-3010 
303-424-1985 
305-421-1997 
305-572-7999 
813-829-4885 
312-784-5100 
312-840-1910 
708-934-3700 
317-634-8202 
317-784-3870 
301-529-0500 
301-837-9100 
617-761-5480 
617-24&-2300 
617-273-1880 
201-110&·1414 
505-292-2700 
51&-273-5500 
914-1189-2727 
315-437-8811 
513-435-8880 
503-241 .... 115 
215-873-0400 
817-4211-8596 
801-972-6969 
206-747-1515 

JOHNSON. E F. CO. P.Q Box 59089, MlnneapoIs, MN 
55459-1J089, Tw. 612-943-5500, FAX: 507-835-8485; 
EmpL: 1400; SJs. Mgr" Arnie NIcklin 

JOHNSON CONTROLS BATTERY GROUP, INC. 
900 East Keele Ave., Milwaukee, WI 53212, Tel: 414-961-
6500, FAX: 414-961-6506; E~: 250; SIs. Mgr" Daniel E 
Ellis. Dlr. SIs. & MkIg. 

JOHNSON YOKOGAWA CORP. 4 Dart Road, NewnaI\ 
GA 30265, Tel: 404-254-0400, FAX: 404-254-0928; E~: 
700; SJs. Mgr" Chuck MIcaUeI 

JOLO INDUSTRIES, INc.. 13921 NautIlus Dr. Garden 
Grove, CA 92843, Tel: 714-554-8840, FAX: 714-554-0306; 
FSC No.: 30035; EmpL: 20; SJs. Mgr" J.8. Gian1*X:Olo, Jr. 
..•.••....••••••...•....•.•.••...•.•...••.. 1>1408-1401 

Local Sales OffIces & Reps 
P;z Scottsdale, JK & Assocs. •••••.•.••••• 
CA Los Angeles, QuaItro SIs. Asaocs. •..• 
CA Mountain View, Leddy Assocs. •••••.•• 
CA Orange County, QuaItro SIs. Assocs. 

602-990-8804 
213-372-4221 
415-9118-8313 

· • • .. • • • • • •• • .. • • • • •• • • • • • • • • • • • • • . • • • • 800-735-4510 
CA San Diego, QuaItro Slit. Assocs. •••••• 619-581-3093 
CA San Fernando Valley, QuatlJO Slit. Assocs. 

• • • • . • • • • • • • • .. • • • • •• • • • • • • •• • • • • • • • • . • 805-523-2976 
FL Longwood, Mathias Assocs., Inc. •••••• 407-662-1700 
It. Chicago, McNulty & Assocs. •.••..•.•• 312-911().9888 
"MA Reading, Uncoln Tech. Sis. ••.•••.•••• 617-944-9594 
MI S1erIng Heights, GeoIronix, Inc. ••..•.. 313-254-0520 
OH CIeveIancI, Geotronix MkIg. Assocs. ..• 216-659-6100 
OH Trotwood, G-...ix, Inc. •..•••.••••.• 513-65+5939 
OR BeaverIon, EIftIIVII8I1 MkIg. Grp. .•••.• 503-643-6020 
PA IJIson Park, GeoIronix, Inc. •••• ••••••• 412-487-1770 
TX Austin, Berry Sis., Inc. ................. 512-837-3616 
TX Houston, Berry SIs., Inc. . • . • •• . • .... ••• 713-784-5880 
11< RIchardson. Berry Sis., Inc. ............ 214-234-0255 
WA Seattle, EIftIIVII8I1 MkIg. Grp. Inc. ••••• 208-485-6083 
Can Nepean, On!., TecI>-Trad, Inc. ......... 613-727-1272 

NC Wins1on-Salem, Murcota Corp. ••••.•.• 919-722-9445 Local DisIIfbu/Qnj 
JMR ELECTRONICS, 1525 BlondeR Ave., Bronx, NY OH ColumbUs, Baehr, Greenleaf & Assocs. FL MIami, EJec. EquIp. •• . • ... . • •• •• •. • . • •• 305-52fH!08O 

10461, Tel: 212-597-6050, FAX: 212-597-6137; EmpL: 50 .•...•..•..••...••...••.•...••.•..•.•.. 614-84N)220 OH RIchIIeId, ~ D/str. Corp. ........... 216-659-7100 
OH Dayton, Baehr, Greenleaf & Assocs. .. 513-439-0724 

JM TRANSFORMER CO., INC., 112 Florida St, OH Westlake, Baehr, Gr.meat & Assoc. 
Farmingdale, NY 11735, Tel: 51&-293-0475, FAX: 516- .•...••••.•••.••.•..•....•.••.....•...• 216-642-1nO 
293-3923; EmpL: 16; SIs. Mgr" J. Millman PA Evans City, Beehr, Gr.meat & Assocs. 
•.•.••.•••..••.•..•..•..•.•••.•.•....•.••.. A.2242-2247 ••••••.••••••••..••..••.•.•••.•••.••••• 412-n&-2151 

JONARD INDUSTRIES CORP, 134 MarbIedaIe Ad., 
Tuckahoe, NY 10707, Tel: 914-793-0700, TELEX: 998570, 
TWX: 710-562-0107, FAX: 914-793-4527; EmpL; 85; SIs. 
Mgr: C. McClory 

EEM 1991 North American officeS only. For worldwide reps & distributors, see VoL W. 713 



JONATH 

JONATHAN MANUFACTURING 'CORP, 1101 So. 
. Acacia Ave., Fullerton, CA 92631, Tel: 714-526-4651, FAX: 
714-879-1212; Empl: 375; SIs. Mgr: TOdd Leverich 

JONES, HIRAM, ELCTRNS. INC., See Hiram Jones 
Elctrns.lnc. 

JORI RESOURCES, 2128 Knoll Dr, Verrtura, CA 93003, 
Tel: 805-642-2266, FAX: 805-642-5978; Empl: 4 

JOSLYN ELECTRONIC SYSTEMS, P.O., Box 817, 
Goleta, CA 93116, Tel: 800-752-8066, 805-968-3551, 
TELEX: 181824, FAX: 805-968-2335; FSC No.: 23663; 
Empl.: 240; SIs. Mgr: M. Young 

JOULE POWER,INC, Joyce Industrial Pk., Summer Ad., 
Boxborough, MA 01719, Tel: 508-263-9712, FAX: 508-
263-9071 ........ .' ............................. 0·1829 

Local Sales Offices & Reps 
AL Huntsville, OVer & OVer ............. .. 
AZ. Scottsdale, Sun Tech Mldg. ....... ' ... . 
CA San Josa, SiliCon Valley SIs. ......... . 
FL Anamonte Springs. OVer & OVer ..... . 
GA Norcross, OVer & OVer ............. .. 
IL Schaumberg, Victory Sis. ............ . 
MA Burlington, Tech Rep. Inc. ............ . 
NJ Fairfield, Metrologic Corp. ............ . 
NC Raleigh, OVer & OVer ................ . 
OH Chargin Falls, Lany Bennett & Assocs. 

PA Wayne, John Lyons Mldg. ............ . 
TX Plano,Alicus """"""""."""'" 
UT Ogden, Doug Taylor & Assocs. ...... . 
VA Alexandria, Tech Reps. Inc. .......... . 
WA Edmonds, Power Sources Unlimiled .. 
Can Montraal, Que., Solid Stale Engrg. ..... 

205-637-7105 
602-483-1082 
408-432-1987 
407-332-1222 
404-44&-6205 
708-490-0300 
617-272-5985 
201-575-5585 
919-876-7338 

216-247-2174 
215-687-2277 
214-984-0663 
801-546-9570 
703-370-2600 
206-743-6641 
514-481-3313 

JOVIL MANUFACTURING CO., INC, Precision Rd., 
Danbury, CT 08810, Tel: 203-792-6700, TELEX: 989834, 
FAX: 203-790-6645; Empl: 25; SIs. Mgr: Keith Fredlund 

JRW INDUSTRIES, INC. 2312 N Second St, Harrisburg, 
PA 17110, Tel: 717-236-1418, FAX: 717-236-1895; Empl: 
4; SIS. Mgr: Kevin J. Williams, Sis. Mgr. 

JSC WIRE & CABLE, Box 248, Burgess PI, Wayne, NJ 
07474, Tel: 201-894-6200, 1-800-572-9473, FAX: 201-
694-8297; Empl.: 40; SIs. Mgr: Richard Wojtovitz 

J.S.T. CORP., 1200 Business Ctr. Dr, Ste. 400; Ml 
Prospect, IL 60056, Tel: 1-800-292-4243, FAX: 708-803-
4918; Sis. Mgr: Ron Leaky; Dist. Mgr: Ron Leaky 
........................................... C·1411-1421 

Local Sales Offices & Reps 
AL Huntsville, OVer & OVer, Inc. ........... 205-837-7105, 

FAX:205-637-7305 
AZ. Scottsdale, Whyte & Assocs. ........... 602-391-0226, 

FAX:602-391-9498 
CA Arcadia, Van Gott & Assocs. ........... 816-445-9728, 

FAX:818-445-5019 
CA Aubum, Ad. Tech. Mktg. ................ 916-888-0788, 

FAX:916-888-0787 
CA Escondido, Van Gon & Assocs. ........ 619-489-0893, 

FAX:61 ~B9-8167 
CA Santa Clara, GMB Tech SIs. ........... 406-496-6181, 

. FAX:406-496-0634 

Manufacturers and Sales Offices Directory 
GA Norcross, OVer& OVer, Inc. . ' ........... 404-449-8205, 

FAX:404-44&-6177 
IL Itasca, CircuH Sis. ...................... 7os,773-02OO, 

· FAX:7os,773-2721 
IN Ft Wayne, Corrao/Marsh .• '."" ' ....... 219482-2725, 

FAX:21~7491 

IN Greenfield, Corrao/Marsh, Inc. ........• 317-462-4446, 
FAX:317-462-6568 

MD Ellicott, AM-Tech Assocs. .............. 301-461-5599, 
FAX:301-461-5859 

MA Norwet~ M..I. Sis.. Inc. .................. 617-982-8776, 
FAX:617-878-8707 

MA Randolph, The T.M.A. Grp .............. 617-961-4486, 
FAX:617-986-4640 

MI . St.Josej:lh, Six Sigma """""""'" 616-429-7788, 
FAX:616-429-7788 

MI Sylvan Lake, Six Sigma ., ........•..... 313-332-4900, 
FAX:313-332-4903 

MN St Pau~ Countryman Assoc. Co. ....... 612-845-9151, 
, FAX:612-841-8153 

MS Hom Lake, Edward Alan Co. ........ ..601-342-4989 
MO Florissant. Palatine Engrg. & Sis. Inc. 

. . . . . . . . . . . . • . . . . . .. 314-639-0800,FAX:314-639-6023 
MO Kansas City, Palatine Engrg. & Sis; Inc. 

....•....•.......... 816-531-7221,FAX:816-531-7443 
NJ Madsion, Verrture Quest, Inc. ........... 201-377-4922, 

FAX:201-377,0453 
NY Clay, MJ Sis.. Inc. ...................... 315-899-9598, 

FAX:315-899-7851 
NY W. Babylon, Venture Quest, Inc. ........ 516-491-3120, 

FAX:516-491-0907 
NC Chartone, OVer & Over, Inc. •........... 704-542-9111, 

FAX:704-542-9937 
NC Raleigh, OVer & OVer ................. , 919-876-7338, 

FAX:919-876-8098 
OH Highland Hgts., KT /DEPCO ............ 21 &442-8200, 

FAX:216-461-2101 
OH Mentor, Quaftek EIctms. Corp .•........ 21&-951-3300, 

, FAX:216-951-7252 
OR Hillsboro, Tur .... A-Round SIs. ..•........ 503-640-4641, 

FAX:503-64Q-4840 
PA Foit Washington, SMC Inc. ......•..... 215-82&-3394, 

FAX:215-628-3395 
PA Pittsburg, KT/Depco ................... 412-387-1011, 

FAX:412-387-2153 
TX Ariington,T-TecSIs. .. : ................ 817-429-9151, 

FAX:817-457-8704 
TX Arlington. T-Tec Sis. ................... 817-461-0522. 

FAX:817-277-8502 
TX EIPaso,T-TecSIs. .................... 915-596-1898, 

FAX:915-596-2485 
TX Gilmer, T-Tec Sis. ..................... 916-747-6316, 

· FAX:903-734-5316 
TX Katy, T-Tec Sales ..................... 713-347-2928, 

FAX:713-347-2088 
WA Kirkland, Turn-A-Round SIs. ...•....... 206-822-4634, 

FAX:2os,826-0633 
WI Brookfield, CircuH SIs. ................. 414-784-7773, 

FAX:414-764-4528 
Can Markham, Ont, Avotronics, Ltd. ....•... 416-475-2024, 

FAX:416-475-2019 
Can Vancouver, BC, Fairwast SIs. .......... 604-885-1473, 

FAX:604-881-7712 

Local DistributolS 
AL Binningham. .KSM Elctnis. ............. 205-879-6377, 

FAX:205-879-6406 

FL Ft Lauderdale, KSM EIctms. •....•.•..• 305-971-5900, 
FAX:305-977-G489 

GA Athens, Dixie EIctms. .•. , ......... ; •••. 404-613-7755, 
• 'FAX:404-813-7856 

GA Allai1Ia, KSM EIctms. .................. 404-458-2013, 
FAX:404-451-0B91 

GA Augusta, Dixie Elclms. •.••...•.....•..• 404-722-2055, 
FAX:404-722-0388 

IL Addison, Belford EIctms. ............... 708-891-1100, 
FAX:708-891-1118 

IL Bensenville, Voyager I ........ ' ......... 708-860-1300, 
FAX:706-860-1573 

IL Glendale Hgts., KSM EIctms. ........... 7os,529-1700, 
FAX:7os,529-3668 

IL Palatine, OHM EIctms. ................. 708-359-5500, 
FAX:708-359-9886 

IN Carmel, Anex Elctms. .................. 317-84&-1323, 
FAX:317-844-8593 

IN Elkhart. Babsco, Inc. ................... 219-293-0631, 
'I FAX:219-293-7207 

IN Indianapolis, Mar EIctms. .............. 317-833-6899, 
FAX:317-833-8687 

MD Gaithersburg, Axis EIctrns., Inc. ........ 301-840-9840, 
FAX:301-84Q-9299 

MA Bu~ington, QPL EIctms. DI$s. ...•..•.. 617-229-2424, 
FAX:617-273-5075 

MA Franklin, JEM EIctms. .................. 508-520-3105, 
FAX:508-520-31 09 

MI (3rand Rapids, SF. Elctms. .•.•.•••...•• 616-459-0218, 
FAX:616-459-5801 

MI Southfield, Michigan L.ectroIs Corp. .... 313-353-1350, 
FAX:313-353-1433 

MI Wyoming, E.e. EIctms. ................. 616-530-0576, 
FAX:616-53Q-8598 

MN Fridley, Voyager II ..................... 612-571-7788, 
FAX:812-571-9519 

MN New Brighton, Chris EIctms. ........... 612-631-2647, 
FAX:612-631-3071 

MN Roseville, TLC Distbn ................. 612-483-2228,' 
FAX:612-481-G287 

NE Lincoln. Scott EIctms. •.•..•..••..•••••• 402-486-8221. 
FAX:402-486-4187 

NE Omaha, Scott EIctms. •....•.••...•••••• 402-734-8750, 
FAX:402-734-1442 

NJ Cherry HiD, .leta Corp. ................. 609-863-7272. 
FAX:609-863-1698 

NJ Moorastown. Mariac Elctms. •.••.•.•••• 609-234-4200. 
FAX:609-234-0672 

NJ Woodbridge, calmm Elctms. .....•••.•• 201-750-4487, 
FAX:201-750-4212 

NM Albuquerque, TMA, Inc. ................ 505-345-8921, 
FAX:505-344-1113 

NY BOhemia, Kay Cornpe., Inc. .•.....•....• '516-567-7500, 
FAX:516-567-2920 

NY Hauppauga, Addem Distbg. Div. . ••••.• 516-273-6177, 
FAX:516-273-7088 

NC Charlone, Dixie EIctms. ................ 704-377-5413, 
FAX:704-377-2561 

NC Winston-Salam, Dixie EIcIms. .•..••...• 919-724-5981, 
FAX:919-723-7024 

OH South Euclid, CircuH EIec. ............. 216-382-0330, 
FAX:216-382-4411 

OR Aloha, Elctm. Concepts ................ 503-642-9715, 
FAX:503-591-8383 

OR Beaverton. Micro Power EIctms. .....•. 503-a2B-7088, 
FAX:503-I\43-1556 

CO Arvada. Arrowheed SIs. Corp. . ......... 303-423-5556, AZ. Tempe, Elctm. Hardware ............... 602-967-1691, 
FAX:602-967-1694 

PA Bristol, Aim Elclms. .................... 215-7BS-35OO, 
FAX:21S-785-3510 

SC Columbia, Dixie Elclms. ••..•..•.......• 803-779-5332. 
FAX:303-423-5598 

FL Anamonle Spgs.. OVer .& OVer, Inc ...... 407-322-1222, AZ. Tucson, SWS Elctms; Inc. .. ........... 602-826-1613, 
FAX:602-826-1921 FAX:407,332-4433 

FL Coral Springs. OVer & OVer, Inc. ....... 305-753-7050,1 CA 
FAX:305-753-0337 ! 

Fremont. Vic/Tal SIs. .................. 415-651-8420, 
FAX:415-651-8795 

Fullerton, lSI. ...... 714-773-0411,FAX:714-447-3976 

.. II's a good connection to have. 

INTERCONNECT SPECIAL TIES, INC. 

(800) 752-4777 FAX (714) 447-3976 

~ 
J.S TERMINAL 

MINIATURE PLUG AND 
SOCKET CONNECTORS 

(SOO) 752-4777 
Everything For Your Connector Needs 

SPECIALIZING IN Hard to Find Components 
and Value Added Service 

CA 
CA Huntington Bell., On-Lina Elclms. ...... 714-847-5111, 

FAX:714-647-4485 
CA Irvine, Kensington Elctms. ............. ,714-588-0575, 

FAX:714-586-0176 
bA N. Hollywood, Elctrn Hardware ..... , .. 81 &-982-81 00, 

FAX:816-764-18B9 
CA Norwalk. Myco EIcIms. Supp. .....•.... 213-404-2053, 

FAX:213-926-8538 
CA San Carlos, Logan EIctms. ............. 415-594-0700, 

FAX:415-594-1687 
, CA San Diego, Mock III .................... 619-893-8230, 

· FAX:619-893-3355 
CA San Josa, Spectra Elctms. ....... .' ..... 406-452-1590, 

FAX:406-452-1663 
CA Sanla Clara, Elctm Hardware .......... 4os,98&-1000, 

FAX:4os,988-4189 
CA Sants Clara, Trinty EIctms. ............. 408-9eo-9011, 

FAX:408-9eo-9014 
CA Vista, Elctm. Hardware ................. 619-231-1307, 1 

FAX:619-598-895B , 
CO Englewood, IncIetcO ....... : ............. 303-795-3431, 

FAX:303-795-8298 ! 

CT Wallil)glord, Midstate EIcIms. ... ; ...... 203-265-9900, 
FAX:203-269-2374 

FAX:803-785-9276 
SC Greenville, Dixie EIctms. ......••....... 803-297-1430, 

FAX:803-297-1439 
SC N. Charleston, Dixie EIctms. ........... 803-552-2671, 

FAX:803-552-2676 
TN Gray, Dixie EIctms. .................... 615-477-2131, 

FAX:615-477-4407 
TN Oak Ridge, Dixie EIcIms. ............. , 615-481-3393, 

FAX:615-481-3397 
TN Soddy DaIsy, Techni-Tronlcs .......... 615-332-2119, 

FAX:615-332-1061 
TX Austin, Wofford EIctms. ................ 512-339-1131, 

. FAX:512-835-7351 

TX Dallas, Wofford Elclms. 
. .. .. . . . . • .. .. . .. ... 214-320-0294:FAX:214-32D-2017 

TX EI Paso, Schick EnipfS. 
.................... 915-772-3263:FAX:915-772-3034 

TX Friendswood, Schick Enterprises ..... 713-386-1714 
TX Houston, Wofford EIctms. .......••..... 713-847-3583, 

FAX:713-847-4035 
TX N. Richland Hills, Swieco Etctms (Dixie) 

.................... 817-281-1Bll,FAX:817-281-1763 
WA Redmond, Priebe EIcIms. ..•.....•..... 206-881-2383, 

FAX:206-881-osoB 
Can Burlington. Ont, Anernate Source Camps.. Ltd. 

................... , 41 &-335-8385,FAX:41 6-332-1385 
Can Concord, Ont, Zierick Canada Corp. ... 416-669-1429, 

FAX:416-669-5628 

714 North American offices only. For worldwide reps & distributors,. see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory KDSAM 
can Markham, On!., AAMA Elclms. Sis., Inc. 

.................... 416-475-1858,FAX:416-475-2019 
can Vancouver, ac. Brockton EIcIms. Ltd. 

.................... 604-291-6665,FAX:604-291-6664 

JUDCO MFG. INC., P.o. Box 487-E84, 1429 240111 SL 
Harbor CiIy, CA 9071 0. Tel: 213-534-0959; Sis. Mgr: Kevin 
Johnson 

JUDD WIRE INC., 57 Turnpike Ad, Turners Falls, MA 
01376, Tel: 413-663-4357, FAX: 413-663-2305; FSC No.: 
3357; EmpI.: 148; SIs. Mgt: Jim ParadIse 
................................. a.l020-1021; C·I764 

LocaJ SeJes Offices & Reps 
Al Huntsville, R & G 'Assocs. ............ . 
AZ Phoenix, O'Donnell Associates .•.••.. 
CA Los Altos, Ewing Foley .............. . 
CA Torrance, O'Donnell Aasocs. ......... . 
CO Boulder, S1ra1ford Grp. ............... . 
FL Coral SprIngs, J.P. Jasco & Aasocs. .. . 
IL Arlinglon Heigh1s, Rozner Sis. Co. ... . 
KS Overland PI<, Spectrum SIs. ......... . 
MD Baltimore, R. A. Wafer Aasocs. ....... . 
MA Marlborough, OJ( Engrg. ............ . 
MN Bloomington, EMT Engineering ...•... 
Me Hazelwood, Spectrum SIs. ••...•..••.. 
NJ Haddonlleld, M & S Mesa Inc. ........ . 
NM Albuquerque, O'Donnell Aasocs. ..... . 
NY Fairport, Senntec Sis. ................ . 
OH Worlhington, Simcox Assocs. ........ . 
OR Beeverlon, Jes. J. Becker Co. ........ . 
TX Dalles, Slevens Sis. Co. .............. . 
WA Sea\11e, Jes. J. Backer Co. ........... . 

Local DisI1ibutoIS 
Al Madison, See Wire & Cable ..•........ 
CA Concord, Con1roI MeeJer ............. . 
CA Fountain Valley, Innovative Sys. ..... . 
CA Irvine, Republic EIc1ms. .............. . 
CA Menlo Park, Bay Associates •...•....• 
CA San Leandro, Anix1er ................ . 
CA Torrance, Blake Wire & cable ....... . 
CA Valencia, Wirena1ics Co. ....•......... 
CO Colorado SprIngs, SCI •............... 
CT Eas1 Hartford, E. J. Stephens Co. ..... . 
CT Manches1er, LMS. . ..................• 
FL Allamonte Springs, Royce EIcIms. ... . 
FL Fl Lauderdale, Anixter ............... . 
FL Fl Lauderdale, Pacer EIc1ms. ........ . 
L Brookfield, Conductors Unltd. ........ . 
MA Wobum, Pacer EIcIms. .............. . 
MN Bloomington, K. L Tannehill ......... . 
NH Amherst, North Country Wire & Cable 

NJ Dover, Electro Spec. ................. . 
NY Farmingdale, Weico EIc1ms. ......... . 
MA Lowell, Anixter ...•.....•.............. 
NY Rochester, Simcona EIctm. .......... . 
FL Tampa, Conductors Unlimited ......•. 
NC Raleigh, Wholesale Electric .......... . 
OH DeyIon, AsIro IneIs. .•.••............•. 
PA MonIgomeryviIIe, PyItronic Ind. ....... . 
TX Dallas, I~e Wire .•.............. 
WA Tukwila, Carlyfe Inc. ................. . 
WI New BerlIn, Indl. Elec. Wire & Cable .. . 

205-880-8020 
602-944-9542 
415-941-4525 
213-539-9664 
303-530-3194 
813-371-3814 
312-5n-0067 
913-648-6811 
301-744-1133 
617-481-6400 
612-888-1020 
314-731-5151 
609-429-9531 
505-663-1030 
716-425-3954 
614-885-8776 
503-627-0n5 
214-702-0132 
206-285-1300 

205-772-9616 
415-939-3600 
714-968-6383 
714-855-2222 
415-321-2990 
415-352-3100 
213-533-8141 
805-257-2400 
303-598-6888 
203-282-9400 
203-641H415 
305-669-4700 
305-485-4455 
~ 
312--485-7855 
617-935-8330 
612-881-6700 

603-889-0063 
201-361-6300 
516-293-0050 
506-459-6400 
716-328-3230 
813-24&-1620 
919-876-9400 
513-429-5900 
215-242-6700 
214-553-1311 
206-251-0700 
414-782-2323 

JUDD WIRE INC., 870 Los Vallecitos Blvd, San Marcos, 
CA 92069, Tel: 619-744-7720, FAX: 619-744-6089; FSC 
No.: 3357 ...................... 801020-1021; Co1764 

ReIer 10 Judd Wire, Tumers Falls, MA lor sales office and 
dislriIlutor inlormaliOn. 

aID JULIE RESEARCH 

FAX: 212-691-3320 
JUUE RESEARCH LABS., 506 West 26 Street, New 

York, NY 10001, Tet 212-633-6625, TWX: 710-581-5138; 
FSC No.: 07062; Errp.: 35; SIs. Mgt: Pamela Spencer; 
D/st. Mgt: Pamela Spencer ..... A.1929; 001270-1273 

LocaJ SeJes Offices & Reps 
CA Fresno,Uon EIctm. Labs .••.......•.. 209-233-9096 

JUMO PROCESS CONTROL, INC. 735 Fox Chase, 
Coatsville, PA 1932D, Tel: 215-380-8002, FAX: 215-380-
8009; SIs. Mgt: Goonar Oberg 

I~SI 
FAX: 508-922-8374 

-KAlIT & BUX MANUFACTURING CO. 875 Tow.- Ad., 
P.o. Box 887, MundeleIn, IL 80080, Tel: 706-949-8505, 
TELEX: 6871289 KBM UN/, FAX: 1-708-949-4250; SIs. 
Mgt: HeInz KuIschera 

KAVLlCO CORP. 14501 Los Angeles Ave., Moorpark, CA 
93021, Tel: 805-523-2000, TELEX: 85-1481, FAX: 805-
523-7125; EmpI.: 500; D/st. Mgr: Drew DIstin . 

KAYCEE INDUSTRIES LTD. 32 ~ KamanI Ad., 
KAISER SYSTEMS. INc., 126 Sohler Road, Beverly, MA B.E., Bombay-38, INDIA, Tel: 2615587-88, 2613521-22-23, 

01915, Tel: 506-922-9300; FSC No.: 1'078; E"1ll: 100; FAX: (91-22) 2616106; EmpI.: 400 
SIs. Mgt" Steve Swech .. . . . .. . . . . . . . . . . .. 001830-1835 

KAY ELEMETRICS CORP, 12 Maple Ave., P.Q Box 
KALAMAZOO TECHNICAL FURNITURE, See 2025, PIne Brook, NJ 07056-2025, Tel: 201-227-2000, 

TECLAB TWX: 710-734-4347; FSC No.:80138; EmpI.: 50; SIs.Mgr: 

KALGLO ELCTRNS. co. INC. 6584 Ruch Ad, E. Allen 
Twp., Bathleham, PA 18017-9359, Tel: 215-637-<1700, 
TWX: 510-651-2101, FAX: 215-637-7978; FSC No.: 64521; 
SIs. Mgt: James H. Beldelmen 

stephen P. CruIl1l • •• •• ••• •• . • •• . • . • . • . . • • . • . . •• A.171O 

KAY-RAY/SENSAU..,INC.,14OOBIJsiIa8CenlarDrive, 
ML ProspecI, L 80056, Tel: 706-803-5100; EmpI.: 170 

KAY-TOWNES, Div. of Alco Industries, Inc., P.Q Box 
KALMUS &ASSOCS., INC. 2424S. 25th Ave., Broadview, 593, Rome, GA30181, Tel: 404-291-9871, FAX: 404-235-

L 60153, Tel: 706-343-7004, FAX: 706-343-7016; ErnpI" 6851; EmpI.: 80; SIs. Mgt: James Joiner; D/st. Mgr: 
250; SIs. Mgr: Kent Prather Pauline Petty 

KAMAN INSTRUMENTATION, 1500 Garden 01 the KB ELECTRONICS, 73 Wortman Ave., BIOakIyn, NY 
Gods, P.O. Box 7463, CoJoSprings. CO 80907, Tel: 1-719- 11207, Tel: 716-257-3300, TWX: 710-584-2308, FAX: 71. 
~1892, FAX: 719-599-1823; FSC No.: 21732; Empl: 257-4740; Errp.: 140; SIs. Mgt: A BueIIer 

KAM COMPONENTS, INC. P. 0. Box 192-EEM, KCK AMERICA INC., Mitsubishi Materials 
Nesconset, NY 11767, Tel: 51&585-0666, FAX: 51&585- Corporation, 930 RemlngIon Ad., ScI1aurnIug, L 80173-
1580; EmpL: 29; Sis. Mgt: Cheryl Day 4518, Tet 706-884-8888, FAX: 706-884-\1327; EmpI.: 506; 

SIs. Mgr: K. Go Such, VP. 

K&L MICROWAVE, INC. 408 Coles Circle, Salisbury, MD KD COMPONENTS, INC. 2710 s. Main SI., Santa Ana, CA 
21801, Tel: 301-74&-2424, FAX: 301-749-5725; FSC No.: 92707, T81:714-545-7108, TWX: 910-585-2878, FAX: 714-
50140; EII1IL: 550; SIs. Mgt: Jim Price 549-7968; FSC No.: 58421; EmpI.: 32; SIs. Mgr: Wayne 

K & L OSCILLATE\(, A DOVER TECHNOLOGY CO. 
See Oscillate!<, A Dover Technology Co. 

K & M ELECTRONICS, 11 InlerstateDr. W. SprIngfield, MA 
01089, Tel: 413-781-1350, FAX: 413-737-0608; FSC No.: 
66613; EmpI.: 700; SIs. Mgt: James Chase 

FAX: 908-388-4786 
KAPPA TECHNOLOGIES. INC., 1443 Pinewood SL 

Rahway, NJ 07085, Tel: 906-396-9400, 1-800-223-0803; 
FSC No.: 20933; EmpL: 175; SIs. Mgt: M. Peart 

.....•... A.1578-1588. 1680-1681, 2248-22411; 001838 

LocaJ Sales Offices & Reps 
AZ Scottsdale, Interstate Marketing ....•.. 
CA Woodland Hills, Interstale Marketing .. 
CO Whealridge, Wascom Mktg. Inc. ...... . 
MD Middlelown, s.T.lWoo!ard Co., Inc. ... . 
MN Osseo, Gallnay Sis. Co. .............. . 
NJ Fl Lee, Neptune EIcIms. Co. ......... . 
NY Cazenovia, s. T./Woolard Co., Inc. .... . 
NY Plainview, Neptune EIcIms. Co. ......• 
PA Ft Washington, SMC, Inc. ............ . 
TX Austin, Gardi~ Sis. •............ 
TX Dallas, GardIn-Moore Sis. ............ . 
TX Houslon, Gardin-Moores SIs. .•.••.... 
UT Saft Lake City, Wascom Mktg. Inc. .... 
SC Pickens, S. T.lWooiard Co., Inc. ..••.... 

LocaJ Di8tribulolS 

602-244-9050 
816-683-7806 
303-422-6957 
301-371-4500 
612-425-5464 
201-481-2789 
315-655-8145 
516-349-1600 
215-626-3394 
512-794-2900 
214-985-1193 
713-496-7851 
801-269-0419 
803-876-3830 

CA Laguna Hills, Jaco/Olstel, Inc. ......•. 714-837-8968 
CA San Jose, Jaco/Ois1el, Inc. . . . . . . . . . . . . 406-432-9290 
CA Sherman Oaks, Delay Una Oistrs. Inc. 

CA Westlake, Jaco/Oistel, Inc. ••••..•••••• 
CT Meriden, Jaco I;iclms., Inc. •..•.....•.• 
FL Bocs Raton, Jaco/QC •..••........... 
GA Norcross, Jaco/QC .............•....• 
MD Columbia, Jaco EIcIms., Inc. . ........ . 
MA Tewksbury, Jaco EIctms., Inc. ..•...... 
NY Hauppauge, Jaco/Elclms., Inc. ....... . 
NC Raleigh, Jaco/QC ....•...........•... 
OK Tulea, Jaco/QC ......•........•..•... 
TX AddIson, Jaco/QC ••.....•..••.•..•..• 
TX Austin, Jaco/QC ..•..•••.•..•..•..•..• 
TX Sugar Land, Jaco/QC ..•...•..•.•.... 
WA Redmond, Jaco/Distel, Inc. ......•.... 

213-293-2058 
805-495-9998 
203-235-1422 
407-241-7950 
404-449-9506 
301-995-6620 
506-640-0010 
516-273-5500 
919-876-n87 
916-664-8812 
214-733-4300 
512-635-0220 
713-240-2255 
206-881-9700 

Devine 

KDI/TRIANGLE 8..ECTRONICS, 80 S. JeIIeraon Ad., 
WhIppany, NJ 07981, Tel: 201-687-5700, TWX: 710-9116-
8220; FSC No.: 64537; EIf1)I.: 385 

KDS AMERICA. Dalshlnku Corp., 10901 Granada Ln., 
Overland PI<, KS 86211, Tel: 913-481-6825, FAX: 913-
491-8812; EIf1)I.: 12; SIs. Mgt: Tom Lawrence-Eaat. Reg.; 
D/st. Mgt: Sara Paerson ...................... A.1378 

Local Sales Offices & Reps 
Al Huntsville, ACM ..........•.•.....•... 205-881-5493 
AZ Carefree, Inlegrated Rep Co., Inc. •...• 802-4116-1740 
CA Fountain Valley, Oyna Rep. .•.•...••.. 619-693-1111 
CA San Diego, Bestronics ..•.•.•.•....•.• 714-545-3255 
CA San Jose, act Assocs. .• ~ . . •• . . . • . . . • 406-432-1070 
CA Simi Valley, Oyna Rep. •..••.•.•••.•••. 805-527-0072 
CO WhaetrIdge, Wascom Mk1g., Inc. •...•• 303-422-8957 
FL BoynIon, D-Assocs. .........•....••..• 305-492-8634 
FL Sanford, D-Assocs. ................... 407-321-9594 
FL Tampa, D-Assocs. ...................• 407-321-9594 
GA Norcroes, ACM •.....•...•...•....•... 404-44&-7025 
IL Itasca, Circu~ Sis. . • . . . . . • . . . • . . . . . •• .. 706-773-0200 
IN Fishers, Rathsburg Asaoc. ..•.•..••.•• 317-5n-4500 
IA Cedar RapIds. Bames Wes Tech. Asaoc. 

.•....•........•...•....•...•.•.•...... 318-393-9790 
MA SciIuaIa, CTC Aasocs. •••.•••.•.•...•. 617-1148-2077 
MI FarrningIon Hills, Rathsburg Assocs. •. 313-489-1500 
MN Chanhassen, Bames Sis. Aasocs. .•.•• 612-934-2907 
NY BuIIaIo, Quality Comps. •••••.•.•.•..•• 716-837-5430 
NY Manlius, Quelly Comps. •••••..•.•••.• 315-882-8885 
NY SmIthtown, PAF Aasocs. •.•••..•.•.••• 516-380-0940 
NC CharIoIte, Prime Camps., Inc. .••••.•.• 704-522-1150 
NC Raleigh, Prime Comps. Inc. ..•.•.•.•.. 91~ 
OH North RoyaIIon, Rathsburg Aasocs. ••• 218-582-9550 
OH Reynoldsburg, Rathsburg Aasocs. ..•. 614-866-2490 
OR BeeverIon, Western Tech. SIs. •••.•••• 503-644-8880 
PA Norristown, DER, Inc. ••.•••• •••• •••••• 21!>-272-4502 
TX Austin, SW Mktg. Aasoc., Inc. • . • • • . . • • • 512-256-8010 
TX Dallas, SW Mktg. Aasoc., Inc. ••• ••••••• 214-341-8631 
TX Houston, SW Mktg. AssocJnc. ........ 713-537-8168 
UT Bah Lake CiIy, Wascom Mk1g., Inc. •.•• 801-269-0419 
WA Bellevue, Western Tech. Sis. ..•..•••.• 206-641-3900 
WA Spokane, Westem Tech. Sis. •.•.•.•.•. 509-922-7600 
WI Brookfteld, CircuR SIs. •••••••••••••••• 414-784-7n3 
can Burnaby, ac., Vilel EIctms. .•.•.. ~.... 514-838-5951 
Can Kanata, On!., VlIeI E1cIma.............. 613-592-0090 
can Lachine, Que., VdeI EIcIms. •..•.•.•••• 514-636-5951 
can MississlM IQ8, Ont, VlIeI EIcIms. ••..••. 416-876-9720 

LocaJ Di8tribuIots 
Al Huntsville, FUIUre EIecIronIcs .••..•.•• 
Al Huntsville, RepIron ...••.•••....•.•.•. 
AZ PhoenIx, Future EIedronIcs •.•.••.•.•. 
CA ChatswoI1h, Future EIctms. ..••.•••.•. 
CA Garden Grove, NaIl EIcIrns. •....•.•••. 

KAHLE ENGINEERING, 50 S. CenIar Sl Bldg. No. 1, KATRONIC ELEKTRONIC GES.M.B.H., CA Irvine, FUIUre EIcIrns. ..•.•••.••••.•••. 

205-830-2322 
205-722-9500 
802-968-2140 
816-772-6240 
714-892-7749 
714-250-4141 
714-727-3001 
619-276-5020 

Orange, NJ 07050. Tet 201-676-2020, FAX: 201-676- OrtanburgerSlraBe 28, Austria, Tel: 04782-5340, FAX: 
0326; E"1ll: 50; SIs. Mgt: Denial Fowler 534075; EmpI.: 74; SIs. Mgt: Herbert Sandner 

CA Irvine, ITT Mulllcomps. ••.•••.••••••••• 
CA San Diego, Future EIcIrns. ..•....•.•.• 

EEM 1991 North American offices only. For worldwide reps & distributors, see VoL W. 715 
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San Joae,Compasa Comps. .......... 408-432-7575 
San Joae, EJtc EIcIms. ................ 408-432-1111 
San Joae, Fu\U'e EIcIms. ... ........ ..408-434-1122 
San Joae, PSC EIcIms. ............... 40&-737-1333 
SaraIoga, western Micro ............. 40&-725-1660 
Englawood, tEP EIcIms. ............. 303-799-8898 
Weslminatar, Future EIectms. ......••. 303-65().()123 
WestminsIer, ITT Multicompollents ... 303-451-8740 
BeIheI. Fu\U'e EIcIms. ..... ;.......... 203-743-8594 
Altamonte Springs. Future EIcIms. .... 305-767-8414 
ClIea(water, Future Elctms. ... . . . .• . . • • 613-576-2770 
Ft Lauderdale, RepIJon ............... 305-735-1112 
Tampa, RepIfon ...................... 81Hs4-2351 
Norcroes, Future EIcIms. ............. 404-441-7676 
Norcroes, Reptron .................... 404-44&-1300 
SchaI.mburg, Future EIcIms. ...•.....• 312-8112-1255 
Schaumburg. Reptron ................ 706-882-1700 
Wood Dale, NEP EIcIms. .•..•...••.•. 706-595-8500 
CotImbia, Future EIcIms. ............. 301-995-1222 
Burlington, Western Micro Technology 

MA Hopkinton, Interface Electronics ..••.•. 
MA WeeIboro, Future Elctronics ••.•••...• 

617-273-2800 
508-436-8858 
617-386-7400 
313-261-5270 
313-525-2700 
612-944-2200 
612-838-0000 
314-469-8805 
201-227-4346 
60110776-7600 
31~1-2371 

516-234-4000 
716-272-1120 
704-529-5500 
916-670-5189 
216-349-1415 
813-436-8675 
503-845-9454 

MI UvonIa, Fu\U'e EIctms. .............. . 
MI Uvonla, RepIr n ................. ' .... . 
MN Eden PraIrie, I uture EIctms. ........ .. 
MN Minnetonka, F epIron ................. . 
Me St louis, FulHe EIcIms. ............ .. 
NJ Fairfield, Futu a EIcIms. ..... ; ........ . 
NJ Mount Laurel Future EIcIms. .....••.. 
NY Uvarpoo~ Fill Jf8 EIcIms. ............ . 
NY Long Island, I 'uture EIcIms. .......... . 
NY Rochlister, F IIUre EIectms. .......... . 
NO Charlotte, FL ure EIcIms. ............ . 
NO RaleIgh. ~ 1011. .................... . 
OH Solon, Reptroo ...................... . 
OH Worthington. Reptron ................ . 
OR Beaverton, Future Electms. ........• :. 
OR Beaverton, Western MIcrotechnoIogy 

• .. • ... .. .... .. • .. .... .. .. .. .. .. .. .. .. • 503-829-2082 
TX AuetIn, Omni Pro ..................... 512-794-9200 
TX Dallas, 0rMI Pro ..................... 214-233-0500 
TX' Richardson, Future EIcIms. ........... 214-437-2437 
UT Salt L8ke CIty, Future EIcIms. .•....•.. 8OHI72-8489 
UT Salt Lake City, Western Mlcrotechnoiogy 

....................................... 801-575-7150 
WA Redmond, Future EIcIms. ............. 206-881-8199 
WA Redmond, Western Mlcrotachnology .. 206-881-6737 
WI Waukeaha,Future EIcIms. ............ 414-786-1884 
Can PoInte Claire, Future Elctms. .. ........ 514-894-7710 

Manufacturers and Sales OffIces Directory 
Local SeIeB OffIces & Reps 

AI.. Huntsville, ~agaro Assocs. ••••••••• ,. 205-882-0827 
AZ Tampa, Aztec EnIprs. ................. 802-431-8401 
CA Oranga,ltaltSIa ............ ,.: .... 714-998-8200 
CA San Joae, Nelson Ek:1m. .............. 406-437-9300 
00 Denvw, Aztec EnIprs. ................. 303-779-5295 
FL Orlando, Magero & Aesoce. .........•. 407-859-8546 
GA Atlanta, Magaro Aesoce. .............. 404-451-8862 
IL Arlington HIs., Berndt Assocs. ••.•••••• 7~ 
IN Cannel, Berndt Assocs. ............... 317-844-0114 
MN MInneepoIIs, Berndt Aesoce. .......... 612-546-2021 
Me Manche8Iar, Verlac Asaor:.. Inc. ....... 314-394-6242 
NJ Elmwood Park, L & M Assocs. ........ 201-797-0441 
NM Albuquerque, Aztec Entprs. ........... ~262-1688 
NY canandaigua, Weal TechnIgs.. Inc. .... 716-394-8355 
NO Graenaboro, Magero Aesoce. ......... 919-262-4424 
OH ChesIerIand. EQS Sys. ................ 216-729-2222 
OR Beaverton, NorthwasI Teal & Meas. ..• 503-845-9000 
PA Huntington Valley, Sci-Rep, Inc. ...•... 215-322-8500 
AI NerraganeaII. Pal Assocs. ............ 401-793-9598 
TX RIchardson, Tastach,1nc. ............. 214-644-5010 
UT Salt Lake City, Aztec EnIprs. .......... 801-467-4675 
VA Fairfax. Scl-Rap. Inc. .................. 703-385-0800 
WA Bellevue, NorthwasI Test & Meas. .... 206-881-8857 
WI Milwaukee, Berndt Assocs. ........... 414-545-8400 

KEL AM. See Tellec, Inc. 

KELLER-PS~ 503 No. 15A Vista BeUa, OceansIde, CA 
92056, Tel: 619-967-8066, TELEX: ~ ESYLNK: 
62744770, FAX: 619-967-()5fl3; Empl: 8; SIs. Mgr:Dick 
Grove; DiBt. Mgr: Dick Grove 

KEL CONNECTORS, INC. KEL Corp.. 1250 Oakmaad ' 
Pkwy. No. 105, SUnnyvale, CA 94086, Tel: 40&-720-9044, 
FAX: 406-720-1989; SIs. Mgr: Jim Eilers 

Local DIsII1butoIs 
CA San CerIos. LoDan Weal .............. 415-592-4600 
FL Largo, LoDan EIcIms. ................. 813-586-2851 
IL 'Arlington Heights. LoDan EIcIms. ..•.. 706-396-5311 
MN Eltzan, Capacitor Assocs. ••.•••.•..•.• 507-495-3306 

KELLY AMERICAN, INC. 640 Federal Ad., BrOOkfield, err 
06804, Tel: 203-775-25eo, TELEX: 4750159E1.ECABUL, 
FAX: 203-775-9048; SIs. MgT: Robert Buckley 

KELMET, INC. 589 w. Covina Blvd., Sen Dimas, CA 91773, 
, Tel: 714-599-0954, FAX: 714-599-2635; EmpL: 6; SIs. 

Mgr: Paul Hodge 

OK Tu. PtPat .... Idar<laragrIBaplDh .. Inc.. •• ; .• ~ .. ".. . .. • 911-835--8403 
TX -Amarillo, FIrehaWk SalalySys. ........ 806-374-9613 
WlBrooIdIeId, Jolin Guetzka & Aesocs.. Inc:. 

.. •• .. . .. . ... . • . . . .. .. . .. .. • . .. .. .. . .. . 414-784-51129 

KELVIN tNDUSTRIEs, INC'. 14724 Ventura Blvd.. No. 
1003, Shennan Oeks, CA 91403-3501, Tel: 81H90-1192, 
FAX: 816-995-8480; FSC No.: 19587; Empl: 180;' SIs. 
MgT: R. A Feetherslon 

FAX: 803-963-6521 
KEMET ELECTRONICS CORPORAnON. Box 5928, 

Greenvllle,SC29806, TeI:803-963-8621,TB.EX:57-G496, 
TWX: 810-267-2536; FSC No: 31433; EmpL: 8,200; SIs. 
MgT: Robart Taylor, DiBt. Mgr: Dan Manly 
............................................ A'1082-1083 

Refer to Kernel. Union CarIlIda Corp.. EIcIms. DIY. for saIee 
oIIIcJI information and for cbribuIor listings. 

Local SeIeB OffIces & Reps 
AL Huntsville ....... ; ................... . 
AZ Tempe .............................. . 
CA EncIno .............................. . 
CA Newport Beach ...................... . 
CA Santa Clara ........................ .. 
00 Englewood .......................... . 
FL Ft Lauderdale ....................... .. 
FL Orlando ............................ .. 
GA Norcross ............................ . 
II. 
L Schaumburg ........................ . 
IN . Carmel ............................. .. 
MD Columbia ............... , ............ . 
MA Wakefield ............................ . 
MI Farmington Hills .................... " 
MN EdIna ................................ . 
NY Elmsford ............................ . 
NY Uvarpcol ............................ . 
NO Raleigh .............................. . 
OH Columbus ........................... . 
OK Tulsa ................................ . 
PA Exton ................................ . 

205-830-1090 
802-831-2151 
816-809-7561 
714-840-9320 
406-981!-0424 
303-220-0759 
407-394-2326 
407-855-8986 
404-441-7701 

KEDMAN CO. Box 25667, Salt Lake CIty, UT 94125, Tel: 
801-973-9112, FAX: 801-972-2756; EmpL: 100 KEL TEC FLORIDA, INC., MICROWAVE PRO, p.o. Box SC Greenville .......................... .. 

706-517-1030 
317-844-7758 
301-892-5800 
617-245-4848 
313-489-5850 
612-929-4842 
914-347~ 
31~1-0720 
919-872-2677 
614-885-3330 
919-884-8592 
215-363-8310 
803-242-5789 
512-456-3181 
214-556-0009 
206-826-4853 

"'''''IM INSTRUMENTS 

FAX: 216-248-6168 
KEITHLEY INSTRS., 26775 Aurora Rd.. Cleveland, OH 

44139, Tel: 800-552-1115; Empl: 750; SIs. Mgr:MIke 
ScIulli .................................... 001275-1277 

LDcaJ SeIeB OffIces & Reps 
AL Huntsville, W. A Brown Instrs. •...... " 205-830-9224 
AZ Tempe. Aztec EnIprs. ................. 802-431-8401 
CA. Cerson, TritekSolulions.1nc. .......... 213-515-1590 
PA Huntington Valley, ScIentIfic Raps. .... 215-322-8500 
00 Denver, Aztec Entrprs. ........... ;.... 303-779-5295 
FL Orlando, W. A Brown Instrs. .......... 407-846-9660 
L BuffalO Grove, TorkelSon ............. 706-520-0710 
IN Indianapolis. Torkelson ............... 317-244-7867 
IA Cedar Rapids, Torkalson ............. 319-37.3-0200 
MA Reading. KeIthley .......... .. .. .. .. ... 800-552-1115 
MI Detroit, EQS Sys. ..................... 313-455-7920 
MN Minneapolis, TorkelsOn ............... 612-835-2414 
MO Florissant. KeIthley ................... 800-552-1115 
NJ Paramus, KeIthley .................... 800-552-1115 
NM AIbLiquerque, Aztec Entrprs. .......... 505-282-1688 
NY MeMne; KeIthley...................... 800-552-1115 
NY SyracIise, Labtronics ................. 315-455-7314 
NO cary, WA Brown Instra, Inc. .......... 919-48(H12O 
OH Chealerland, EQS Sys. ................ 216-729-2222 
OR Wlleonvtlle, Syntek .. .... .. .. .. .... .... 503-882-2750 
TX AuetIn, Tastach ....................... 512-336-9246 
TX Houston, T9Slech ..................... 713-893-8681 
TX Richardson, Tastach .................. 214-844-5010 
VA FaI!faX. SciantifIc Assocs. ............. 703-385-0800 
WA Bellevue. Syntek ............... ,...... 20&-482-7700 
WI WaukeSha, Torkelson Aesocs..lnc. .... 414-784-7736 

KEITHLEYMETRABYTE. 440 MyIee StandIsh Blvd., 
Taunton, MA 027eo, Tel: 508-88C»OOO. TELEX: 503989, 
FAX: 50Il-880-0179; FSC No.: 1 FG 11; EmpL: 140; .SIs. 
MgT: Gary Groae; DiBt. MgT: Gary Gross .. .... 1)01184 

2917, Ft Walton Bch., FL 32549-2917, Tal: 904-244-0043, 
FAX: 904-243-0103; FSC No.: 09082; EmpL: 350; SIs. 
MgT: l RempurawaIa 

KELTECH INC. 7508 Hitach Ad., Roanoke, VA 24019, Tel: 
703-362-8466, FAX: 703-362-3957; Empl: 35; SIs. MgT: 
William Sinclair, Gan. Mgr. 

kKELTRONCORPORAnON 

FAX: 617-899-9602 
KELTAON CORp, High Voltage Power Supply Div. 

225 Craacant St, Waltham, MA 02154, Tal: 617-894-8700. 
TELEX: 948197; EmpL: 170; SIs. MgT:T. ChadurJan 
.•••.•. ; .•....•.......•....•...•......•...•...•. 1)01098 

KELTAON CORP., MlnlprlnterlSecurlly Systems 
DIY. 225 Crescent St, Waltham, MA 02154, Tel: 617-894-
6700. TELEX: 948197, FAX: 617-899-8602; FSC No.: 
19862; Empl: 250; SIs. MgT: Steven P. Sargent 
................................................. 1)01099 

Local SeIeB OffIces & Reps 
CA Canoga PI<. ~lin Tech Entprs...... 816-710-1966 
IL Palatine, Key Entprs. .................. 706-991-2144 
MD Beltimore, Advanced Tech. SIll. Inc. ... 301-323-3140 
NY Amaterdam, Traxonics ................ 516-843-1445 
PA Oreland, PrecisIon Mktg. Grp. ......... 215-233-9233 
WI South Milwauke, Key Entprs. .......... 414-762-2323 

Local DI8tributors 
AI.. Decatur, Mgt. Security, Inc. ............ 205-355-3030 
CA San FrancIeco, SF Fire & Burg. ....... 415-861-0994 
DC Di8trIcI 01 Columbia, Ellenco Inc. ...... 301-927-4370 
FL Miami, Glanz Technlg.. Inc. •. . . . • . • . . . . 305-893-1289 
GA Albany, Trl-L Sys. ..................... 912-886-1286 
L Chicago, NaIL Guardan Alarm ........ 312-775-6600 
MA Georgetown. B & B EIVg. ............ 506-352-8402 
MI BIoomIieIdHUls, W£ Healy & Assocs. 

. .••.....•..........•.•........••...• ,. 313-335-9245 
NO Raleigh, National Security ............ 919-821-1150 

TX Austin .............................. .. 
TX Irvirig ................................ . 
WA Kirktand ............................ .. 

Local DIsII1butoIs 
CA Agoura Hills, Tome EIcIms. .. .. .. .. .. .. 816-707-2690 
CA Compton. Harper SID ................. 213-879-5090 
CA CUlver City, HamiIton/AVnat EIcIms. .. 213-556-2100 
CA Los Angeles, Belinda. .. .. .. .. .. .. .. .. 213-826-6778 
CA Sumyvale, Capsco Sis, Inc. .......... 40&-734-3020 
CO Den_, Integrated EIcIms. .......••..• 303-292-5537 
DE Wilmington, J.V. EIcIms. . . . .. . .. . .. . ... 506-657-8523 
GA GaIthersburg. ~ Technlgs. ...... 301-921-()680 
IL ChIcago. Newark Elctms. ............. 312-784-5100 
NJ Old BrIdge. Arm Bar Inds. ............. 201-879-3377 
NM Albuquerqua. Alliance EIcIms. ......•. 505-292-3380 
NY Buffalo, SUnvnIt DIsIrs., Inc. •.••.••..•. 716-887-2800 
NY Central IsHp. Semicap EIcIms. .. .. .. ... 516-582-4400 
NY Hauppauge. U. Jaco EIcIms. ......... 516-273-5500 
NY Westbury, Schweber EIcIms. . •• . •• • .• • 519-876-4000 
NO Gleensboro, Golden EIcIms. .......... 919-294-4653 
NO Greensboro. Hammond EIcIms. ....... 919-275-6391 
OH Cleveland, ~ EIctms. ........... 216-587-3800 
TX Fort Worth, m EIcIms. ............... 817-831-9300 
Can Vancouver, ac., Deakin Sis. •.•.•••..• 804-324-8343 

KEMLON PRODUCTS & DEVELOPMENT 
COMPANY, 8310 Sidney, Houston, TX 77021, Tel: 713-
747-5020, FAX: 713-747-()049; EmpI.: 165; SIs. Mgt: Bob 
Horton 

KEMTRON CIRCUITS & ELCTRNS. CORP. 110 S. 
Long Bch. Ad, Rockville Centre, NY 11570. Tal: 516-786-
,2772; EmpL: 7; SIs. MgT: Walter CarlOck 

KENMAR MANUFACTURING SERVICES, Kenmar 
Business Groups, Inc.. 3020 Barrow Drive. RaleIgh, NO 
27604, Tel: 919-878-8049, FAX: 919-876-6292; EmpL: 35 

MS. KENNEDY CORP. 8170 ~ Ad., Cicero, NY 
13039, Tel: 315-899-9201, FAX: 315-899-8023; FSC No.: 
51651; EmpL: 60; SIB. MgT: Greg Overend 

KENTRON,INC. P.o. Box 142,CedaIburg. WI 53012-0142, 
Tel: 414-377-3733, FAX: 414-377-3733; SIs. MgT: 
Kenneth L KroIeId 

716 North American offices only. For worldwide reps & distributors,' see Vol. w. ,EEM 1991 



Manufacturers and Sales Offices Directory 

KEN-TRON MFG. INC., 610 IndUstrial Dr. Owensboro, KY 
42301, Tel: 502-664-0431, TELEX: 2().43()5, FAX: 502-
664-0435; EmpI.: 100; SIs. Mgr: R Thompson 

aKEPCQ. 
---=- THE POWER SUPPLIER '. 

FAX: 718-767-1102 
KEPCO, INC., 131-38 Sanford Ave., Flushing. NY 11352, 

Tel: 718-451-7000. TWX: 710-582-2631; EmpL: 300; SIs. 
Mgr: Frank Tolch ...•........•..•...•..•. 001837-1870 

Local Sa/e8 Offices & Reps 
AL Huntsville, W. A. Brown, Inc. . . . . . . • . . .. 205-830-9224 
AZ Phoenix, Aztec Entprs. ........• ,...... 602-431-8401 
CA Carson, TRITEK ...................... 213-515-1590 
CA San Diego, Earle Assocs.,Inc.......... 619-278-5441 
CA Sunnyvale, N-S Westronics ........... 408-745-1102 
CO Denver, Aztec Entprs. ................. 303-779-5285 
CT BelheI, Ray Perron & Co., Inc. . . .• . . . .. 203-798-0261 
CT Waterbury, R. Perron Co. .•.••........ 203-756-9664 
DC Washington, Eastern Instrmn. Corp. ... 301-364-8500 
FL Ft Lauderdale, W. A. Brown Inslrs., Inc. 

.. , ............... , ...... , .. . ... .. . . . .. 305-58HI444 
FL Melboume, W. A. Brown Inslrs., Inc. '" 407-723-0766 
FL Orlando. w. A. Brown InSlrs., Inc. .....• 407-648-9660 
GA Atlanta, W. A. Brown InSlrs., Inc. ....... 404-449-7160 
KS Kansas City, ATECH, Dlv. of ATA,lnc. 

MD BaltImore, Eastem Instnnn. Corp. .... . 
MA Boston, R Perron Co ................ .. 
MI Plymouth, EQS ..................... .. 
MN Plymouth, Kepco Inc. ................ . 
Me St Louis. ATECH, Div. of AT A, Inc. ..•. 
NM Albuquerque, Aztec Entrps. ......•.... 
NY Liverpoo~ NTS Assocs., Inc. .......... . 
NC cary, W. A. Brown Instrs., Inc. ........ . 
OH Chaster!and, EOS .................. .. 
OK Tulsa, Airep Elctrns. ................ .. 
OR Beaverton, H. Levinson Co. . ......... . 
TX Austin, Airep Elctrns ................. .. 
TX Dallas, Airep Elctrns. ................ .. 
TX Houston, Airep Elctrns. .............. .. 
UT Ogden, Aztec En1prs., Inc. ............ . 
WA Seattle, H. Levinson Co. ............ .. 
WI Milwaukee, Star Engineaing ......... . 
Can Downsview, Ont, Rayonics ....•...... 
Can Ottowa, Ont, Rayonics .............. .. 
Can Sl Laurent, Que, Rayonics .......... . 

913-268-9844 
301-792-7039 
617-449-6162 
313-445-7924 
612-559-1128 
314-649-9075 
505-262-1688 
315-451-1091 
919-460-1120 
218-729-2222 
918-592-7711 
503-890-1312 
512-327-0778 
214-349-4360 
713-952-5395 
801-467-4675 
208-382-1300 
414-645-3680 
418-738-1600 
613-521-8251 
514-335-0105 

KEPRO CIRCUIT SYSTEMS, 630 Axminister Dr., Fenton, 
Me 83028-2992, Tel: 314-343-1630, FAX: 314-343-0668; 
FSC No.: 5999; Empl.: 17; SI8. Mgr: Jeff R Keil; Dist. Mgr: 
JeffR Kell 

KEPTELI ARMIGER, 56 P8Ik Rd, Tinton Fa"s. NJ 07724, 
Tel: 8OD-526-3897, 201-389-8800; EmpL: 300; SIs. Mgr; 
Kathy Plesnarski; DiS!. Mgr; Larry Buckne" 

KESSLER-ELLIS PRODS., 120 1st Ave., Atlantic 
Highlands. NJ 07716, Tel: 201-291-0500, 8OD-B31-2165, 
TB..EX: 13-2498-, FAX: 201-291-8097; FSC No.: 28222; 
Empl.: 85 

FAX: 708-390-9338 
KESTER SOLDER DIV., Litton Sys., Inc., 515 E. 

Touhy Ave, Des Plaines, IL 60018, Tel: 708-297-1600; 
EmpL: 350; SIs. Mgr: Nick Bohun; DIs!. Mgr; Carl Voelkel 
........•................•..•.......•.....•...... C'1701 

Local Safes Offices & Reps 
CA Anaheim .......................... '" 714-871-0280 
NJ New8lk.. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 201-589-0246 

FAX: 714-630-4131 
KETEMA/RODAN DIVISION, 2900 Blue Star St, 

Anaheim, CA 92806, Tel: 714-B3D-0081 , TWX: 910-591-
1664; FSC No,: 15454;DE8C-EOP-75-1387; EmpL: 170; 
SIs. Mgr: Jack H. Moore ................. B'1846-1848 

Local SsJes Offices & Reps 
AL Huntsville, Alpha MkIg. ............... . 
AZ Phoenix, TC EIcIrn. SIs., Inc. ........ .. 
AZ Scottsdale, TC Elctm. Sis., Inc. ....... . 
CA Chatsworth, Wes-K/Raltech ....•..... 
CO Westminster, Straube Assocs. .....•.. 
II. Inverness. Heartland Tech. MkIg. •.•.• 
IN Ft Wayne. Menze SIs. Co. ..•......... 
KS P8Iker, S. W. Assocs., Inc. ...........•. 
MA Framingham. Marathon Sis. Ltd. """ 
MN Mendota Hgts.. G-II SIs. ...........•... 
Me Sl Louis. Abrams & Assocs. ......... . 
NJ Bellmawr, TAl Corp. ................. . 
NY Melville, Comtronic Assocs. ...•....... 
NY Syracuse. canavan-Scanlon Assocs. 

NC Charlotte, Arthur, Harrts Assocs. .•.... 
WI Brookfield, HeaI1Iand Tech. Mktg. .... . 
TX Houston, R-Squared EIctms. ......... . 
UT SaR Lake City, Straube Assocs. ...... . 
WA Vancouver, R Over Sis. .............. . 

Local Distributors 
AZ Tempe, Elctm. Supp. ................ .. 
CA Los AlamiIos, Permag Pacific Corp. .. . 
CA Riverside, Elctrn, Supp. .............. . 
CA San Diego, Elctm. Supp. .. .......... .. 
CA Sunnyvale, Pennag Sierra .......... .. 
CO Denver, Permag Corp. .............. .. 
GA Norcross, Pennag s.E. Div. .. ........ . 
IL Elk Grove VL, Perrnag Can. Div ....... . 
MA Billerica, Permag N.E. Div. .. ........ .. 
MN Eden Prairie, permag Minnesota Dlv. 

NY Hauppauge, Fainnont EIctms. ........• 
NY Hicksville, Pennag Atlantic Div. . ..... . 
OH Toledo, Permag Magnetics Div. . ...•.. 
TX Richardson, Perrnag S.W. Div. . ....•.. 
WA Bellevue, Pennag N.W. Div ........... . 
Can Mississauga, Ont, R-Theta, Inc. ...... . 

205-533-0786 
602-994-5153 
602-994-5153 
818-700-0933 
303-428-0890 
708-358-8622 
219-747-5616 
913-898-8552 
508-875-3566 
612-454-3086 
314-569-0447 
609-933-2600 
518-249-0505 

315-437-1271 
704-542-9338 
414-792-0920 
713-820-3210 
801-283-2640 
208-695-8179 

602-278-1199 
213-594-6515 
714-543-9214 
619-893-8222 
408-738-1080 
303-693-6612 
404-448-4998 
312-958-1140 
617-683-7500 

612-934-4635 
518-231-3313 
518-822-3311 
419-385-4621 
214-899-1121 
208-682-2507 
418-B9D-0221 

KEWAUNEE SCIENTIFIC CORP. Technical 
Workstation Div., 901 FM 20, P.O. Box 930, Lockhart, TX 
78844, Tel: 512-398-5292, TELEX: 752706, FAX: 512-398-
5104; EmpL: 165 (This Location) 800 (Company Wide); 
Sis. Mgr: Frank Johnson, Dir. Sls./MkIg. 

FAX: 814-781-7648 
KEYSTONE CARBON, Thermistor Div., 1935 State 

Street, Sl Marys, PA 15857, Tel: 814-781-1591; FSC No.: 
75-263; Empl: 1200; Sis. Mgr; John A. Brock; Dist. Mgr: 
John A. Brock ............................ B'1849-1851 

Local Sales Offices & Reps 
CA Redwood City, Hickey Inds. Sis. •. . . . . . 415-594-9978 
CA San Diego, ProSales.................. 619-571,1 133 
CT Wethersfield, W. Laban! .............. 203-529-0048 
GA Marietla, J.J. Arnold .. .. .. .. .. .. .. .. .. . 404-427-1062 
IL Palatine, David J. Brock : . . . . . . • . . . . . .. 708-359-0955 
IN Fort Wayne. R.O. Whnesell & Assocs. 

219-432-5591 
IN Indianapolis. RO. Whitesell & Assocs. 

....................................... 317-676-9000 
IN Kokomo, R.O. Whitesell & Assocs. .... 317-457-9127 
KS Shawnee, Benson Engrg. ............. 913-491-4446 
MI Binningham, MI, GregoryJ. Lukas .... 313-642-9115 
MI Farmington Hills, J.L Montgomery Assocs. 

....... , . .. .. . . . .. .. . .. . .. .. . . .. .. . .... 313-489-0099 
MN MinneapoRs, Dave Marrone •.. , . . . • . .. 612-568-6573 
NY Rochester, Foster & Wager .•......... 718-385-7744 
OH Cincinnati, RO. WhReselI & Assocs. . " 513-528-5844 
OH Cleveland, RD. Whitesell & Assocs. .. 218-447-9020 
OH Columbus. R.O. Whitesell & Assocs. " 614-868-9396 
OH Dayton, RO. WhReselI & Assocs. ..... 513-298-9546 
NC Cary, J. E. Shea ....................... 919-481-2475 
PA Pittsburgh, R.O. Whnese" & Assocs. .. 412-963-6161 
TX Dallas. Benson Engrg. ................ 214-352-7541 
TX Houston, Benson Engrg. .............. 713-333-3112 
EXP Great Neck NY, Mlnthome Int'l. ,...... 518-487-0700 

Local DistrIbutors 
AL Huntsville, Allied EIcIrr)s. .............. 205-721-3500 
AZ Phoenix, Allied Elclrns. ......•••.. ,... 602-437-9080 
AR lillie Rock, New8lk Elctms. ... :....... 501.225-8130 
CA Torrance, AIDed EIctrns. ............ ... 213-373-8828 
CO Denver, Newark Elctms. •.....••..•... 303-373-4540 
CT Cheshire, Ailed EICtms. ....••. , .. .• ..• 203-272-7730 
FL Ft Lauderdale, Newarl\ EIctms. ...•. :. 305-587-2372 
GA Norcross. Allied Elctrns. . • . . • • . • • . . • . .• 404-448-8595 
HI Aiee. New8lk EIctms. ..... \ ........... 808-487-8951 
ID Boise. New8lk EIctrns .• , ....••.. , . . . •. 208-342-4311 

KIKUSU 
IL Chicago, New8lk EIctms. ............. 312-784-5100 
IN Indianapolis, AlDed EIctms. .. .......... 317-875-0448 
IA BeIItendorI, Newark EIctrns. ........... 319-359-3711 
KS Lenexa, Ailed EIctrns. ................ 913-599-6227 
KY Louisville, Allied Elctms. .• ,........... 502-452-2293 
LA Metairie, A"11Id Elctms. •.. • • . • . . • . . • • .. 504-885-1195 
MD Columbia, New8lk EIctrns. ............ 301-964-4482 
MA Billerica, A"1ed Elctms. •.•. . .•.. . ..•... 508-867-7921 
MI Oak Park, Newark EIctms. ............ 313-967-D600 
MN Thief River Falls, Digi-Key Corp. ...... 800-344-4539 
MS JackeOn, New8Ik EIctrns. ............. 601-956-3834 
Me Earth City, Allied Elctms. .............. 314-291-7031 
NE Omahe, New8lk Elctms. .............. 402-392-1221 
NH Nashua, Allied Elctms. ..•.....•....... 603-8B3-3OO6 
NJ Frenchtown, Slntec .............. :.... 201-996-4093 
NM Albuquerque, New8lk Elctms. ......... 505-883-6181 
NY Fairport. A"ied Elctms. ................ 718-425-3850 
NC Charlotte, New8lk EIctrns. •.••.•.•.••• 704-535-5650 
OH Solon, Allied EIctms. .................. 218-248-4200 
OK Tulsa, New8lk Elctms. ................ 918-832-7004 
OR Portland, A"ied Elctms. •...........•.. 503-245-4225 
PA Pittsburgh, Newark EIctrns. ........... 412-343-9090 
RI Cranston, New8lk Electms. ..........• 401-943-3340 
SC Greenville, New8Ik EIctrns. .....•.• ,.. 803-288-9610 
TN Memphis, Allied Elctms. .•. , .. ,... . . ..• 901-367-2895 
TX Fort Worth, Allied Elctrns. ............. 817-338-5401 
UT SaR Lake City, New8lk Electms. ...... 801-484-8811 
VA Virginia Beach, Allied EIctms. ......... 804-383-8862 
WA Seattle, A"1ed Elctms. •..•...•..• '" •.• 208-547-2827 
WV Charteston, New8lk Elctms. " . • . • . . • .• 304-345-6505 
WI New Berlin, Allied EIctms. .. .. .. .. .. ... 414-798-1280 
Can Mississauga, Ont, New8lk Elctms. .... 418-875-8351 

KEYSTONE ELECTRONICS CORP. 31-07 20th Ad., 
Astoria, NY 11105-2017, Tel: 718-958-8900, TELEX: 35-
3700, FAX: 716-958-9040; FSC No.: 91 833; EmpL: 80; SIs. 
Mgr: Charles Gold 

KEYTEK INSTRUMENT CORP. 260 Fordham Rd., 
Wilmington, MA 01887, Tel: 508-65B-0B80, TELEX: 
951389 KEYTEK BURl., FAX: 508-657-4803; SIs. Mgr: 
Michael Hopkins 

KEYTEK KEYBOARDS CANADA INC., 16 Mary St, 
Units 3 & 4, Aurora, Ontario, Canada L4G aw8, Tel: 418-
727-9491, FAX: 418-727-7118; EmpL: 20 

kg. 
FAX: 818-798-1466 

KGS ELECTRONICS, INC., 2029 N. Li~ Ave., 
Pasadena, CA 91103, Tel: 818-798-0788; EmpL: 60 
.......•.....•.........•..•..•.••......•.• 001871,2210 

Local Sales Officea & RepB 
NJ Wayne. BIZ InIl ...... .. .. .. .. .. .. .. .. . 201-894-2417 
TX Hurst, McGarrah & Assocs. ........... 817-288-3557 

FAX: 213.,.542-4943 
KIKUSUI INTERNATIONAL CORP., .19601 Mariner 

Ave., Torrance. CA 90503, Tel: 213-371-4662, 8OD-545-
8764; SIs. Mgr: Ken Lowe 
............................. 001278, 1411, 1873,2211 

K-E-P 
Over 

100.000 
Counters 
in Stock 

I 
STOP 

The 
Largest 
Relay & 

Switches 
Distributor 

in the World. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Oay 

3) 452·1229 (415) 835.1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 
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KIKUSU 

Local Sales 0ffice8 & Reps 
AL Huntsville, Morard & Co.(MOCO) ••.•.• 
KZ. Chandler, VIC Myers Assocs. ...••.•••. 
CA Santa Clara, Alilronics ............... . 
CA Torrance, Amaaco South ............ . 
CO LitII8Ion, VIC Myers Assocs. .: ••..•.••• 
FL Cape Canaveral, Teqspec ........... . 
FL Palm Hatbor, Teqspec ............... . 
HI Honolulu, Honolulu EIctms. .....•..... 
IL Elmhurat, Sector EfVg. Sis. •••.•••••• 
IN 1nd18IIBp9I1s, Sector EfVg. Sis. ••.•... 
KS Lanexa, MIdIec Assocs. .••••.••..•.••• 
MO Wheaton, Brimberg SIs. .............. . 
MA Billerica, Eastronlx ......•.•....••••.•• 
MI Bloomfield HillS, MacKellar ~ Inc. 
MN Minneapolia, Sector EfVg. Sls. •.•.... 
MO St Louis, Midtech Assocs. ••.••••••••• 
NJ Ridgefield Park, Scientific Oves. East 
111M Albuquerque, Vic Myers Assocs., Inc. 
NY Rochester, Eastern Sys. •.••.•.•.••.•• 
OH Coiumbus, MacKellar ~ Inc. ••••. 

205-881-5988 
602-345-8449 
406-982-9222 
213-761-8494 
303-730-7313 
407-783-3444 
813-942-8006 
809-949-5884 
709-530-7850 
317-253-9221 
913-541-0505 
301-946-2870 
509-670-2400 
313-335-4440 
612-378-2123 
314-275-8886 
201-440-1400 
505-884-8878 
716-292-1460 
614-846-3552 

Kingbright®LED 
COMPLETE SOURCE FOR lEOs 

FUll LINE AUTHORIZED DISTRIBUTOR 

.~:;tJ 
ELECTRIC SWITCHES 

INC 0 R P 0 RAT E D 
2478' Fletcher Dr, los Angeles, California 90039·2897 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-SIOD.FREE CATALOG 3lEM Dli REQUEST 

Manufacturers and, Sales Offices (]I"'~.M'\I 
OK Tulsa, Scientific Ovcs.-8.W. •....•..•.. 916-457-4888 
OR Wilsonville, Syn\ek, Inc. .• ;............ 503-882-2750 
PA Horsham, PA ScientIfic Ovcs. •.••.••.• 215-956-0700 
TX Houston, Scientific Ovcs. SW .•....... 713-845-4100 
TX Richardson, ScI8ntiItc Ovcs. SW ...•.•• 214-231-8106, 

. 800-256-8833 
UT SaltLake City, Vic Myers ~ Inc.. . 801-581-1780 
WA BeIIevua, Syntek, Inc. ••••••••••••.••.• 206-462-noo 
WI Milwaukee, Sector Engrg. Sis. • . •• • . . •• 414-352-8280 
PR San Juan, David S. Tament ........ ... 809-762-2888 

MO SI. Louis, Rush & West Assocs. '....... 314-9115-3322 
NY TuCkahoe. 0isty-8r0wn SIs. .•.....•..• 800-933-4789 
NO RaleIgh, Benchmark Tech. SIs. •••••••• 919-850-0633 
PA Ft Washington, Contact ManuIacIurer 

••••••••••••••••.•.••••• •••••••••..••.• 816-261-11788 
VA Front Royal, Contact Manulaclurer.... 818-281-8788 
WI Colgate, Contact Manufacturer . . . • •. . • 816-281-9788 

I..DCaJ DiBIIIbuIot8 
KZ. .PhoenIx,C.T. C8rIsberg & Assocs.Inc. 

Can Burnaby, BC, Interlax Sys., Inc. • . . • . •• • 804-430-1410 CA 
Can Nepean, 0nI., Interfax Sys., Inc. ....... 613-728-8888 CA 

Il00-888-1408 
ChaI8worIh, Passive CcIqls. Inc. •.••. 816-700-8838 
Los Angeles, EIectrtc Swttches Inc. .•. 800-252-4640 
MIlpitas, SIerra West ••••.••••••.•••••• 408-945-1050 
Mission Viejo, 0pI0 Plus, Inc. .•••••••• 714-380-8854 
San Diego, Southland Comps.lnc. •.•• 619-873-3800 
santa Maria, GaIraItIIEU Inc. ••••.•••• 805-822-8383 
SImi Valley, Tri-EIecIro Sis., Inc. ••••••• 1105-627-3317 
Englewood, Computech MkIg......... 303-n3-3981 
NorwaI<, Cobra Coqls., Inc. •••••••••• 203-847-8442 
~, KSA of New England •••••• •• 508-443-5881 
Boca Raton, NRC. Elctms..lnc. ••••••• 407-241-8800 
Clearwater, Atlantic EIcIma., Inc. •••••• 813-531-5800 
CIearwaIer, Sourca Research Inc. •.. .. 813-443-7001 
Pembroke Pines, MInIay SIs., Inc. .... 306-961-8420 
Cleveland, RK ~ Sis. Inc. •••.•••.• 216-642-9312 
RoIling Meadows, Eagle Tech. Sis., Inc. . 

Can ReXdaIa, 0nI., Interlax Sys., Inc. ..•..•. 416-1174-8970 CA 
Can St Laurent, Que., Interlax Sys., Inc. •.•• 514-336-0392 CA 

KILO INTERNATIONAL, 1952 Billings Ava., Provo, UT 
94606, Tel: 714-593-4628, FAX: 714-596-8023; FSC No.: 
05129; ElnpL: 50; SIs. Mgr: James T. DaviS; DIst. Mgr: 
James T. DaYis 

Kilovac® 
CorDOfation ' 

FAJ<:805-684-9679 
KILOVAC CORP~ Box 4422, santa Barbara, CA 93140-

4422, Tel: lI06-6II+4560, 800-253-4650; FSC No.: 18741; 
Empl: 115; SIs. Mgr ~ Patrick McPherson, VP Sis. & Mkig. 
.... .... .. .......... .. ........ .. ........... 801520-1525 

Local Sales Offices & Reps 
CA Cempbel~ Kottmeier Assocs. • . •• . • • . • . 408-371-8700 
CA La Habra, Cygnus Sis. Engrg. CoIp. .,. 213-891-2993 
FL Orlando, Comp. Design Mkig. ......... 407-240-3903 
GA Atlanta, Electro Tech ................. 404-262-1522 
IL Elgin, Gassner & Clark, Inc. ........... 312-895-9540 
IA Cedar Rapids, SeItec SIs. CoIp. ....... 319-364-7660 
KS Overland PIc., Spectrum SIs. .•.••.••.• 913-848-8811 
NH Nashua, Bell Controls .•.•..•..•...... 603-882-8984 
NM AlbucJJerque, Cleveland Entprs., Inc. •. 505-265-7893 
NY Great Neck, Trioric Assocs. ...•.••..• 516-466-2300 
NY Rochester, Lamb ~ Inc........... 716-323-1250 
NC WInstoMIaIem, DGW,Inc. ............ 919-7611-7188 

CA 
CA 
CA 
CO 
CT 
CT 
FL 
FL 
FL 
FL 
IL 
II. 

MO BaHirnore, AsInIx .••..••..•....•.•.... 
MA W. Springfield, Astrex .••.••.•.•..•.•.• 
MO St louis, Rio-TronlE:s, Inc. ••••••••••••• 
MO St Louis, Rush & Wist •• , .•••.•••••••• 
NJ Pennsauken, Astrex •..•...•.•......•. 
NJ TenaIIy, Michelle Assocs. ..•. ; ...••••• 
NY East Syracuse, AOR Techniga., Inc. ••. 
NY EndwaII, Astrex .....••.....•.....•..•• 
NY EndwaI~ EIctms., Inc. •••••••••.••••••• 
NY Tuckahoa, Dlsty-Brown Sis. Co. •.•.••• 
NC RaleIgh, Benchmark Tech. Sis., Inc. ••• 
TX Austin, Wollard EIctms., Inc. •.••••••••• 
TX CerroIIIon, LCD EIcIms., Inc. .••.••.••• 
TX Dallas, Orion Assocs. •••••..•.•••••••• 
TX RlchaJdson, Ewing EIcIms., Inc. •..•.•• 
WA Believue, Luscombe EfVg. ••.•.•.•... 
EXP Los Angeles, KIngbright USA CoIp. ••• 

706-991-0700 
800-257-n17 
800-445-9763 
314-997-4707 
314-9115-3322 
800-2S7-n13 
201-884-8864 
315-437-7087 
800-252-6711 
807-754-3823 
914-833-4789 
919-850-0633 . 
512-339-1131 . 
800-245-0342 
214-241-3505 
214-231-8725 
206-223-1541 
816-281-8788 

'-----------------'1 OH Cleveland, EIecIronic Components, Inc. 

KINGS ELECTRONICS co., INC. 40 MarbIedaIe ReI., 
Tuckahoe, NY 10707, Tel: 914-793-5000, TELEX: 
6818293; Empl: 550; SIs. Mgr~ Fred Pack; DIst. Mgr: Ed 
Lagarto/F. DeIIaiancano 

It's a good connection to have. 

INTERCONNECT SPECIAL TIES, INC. 

(800) 752-4777 FAX (714) 447-3976 

~I<INGS 
R.F. COAXIAL CONNECTORS 

(800) 752-4777 
Everything For Your Connector Needs 

SPECIALIZING IN Hard to Find Components 
and Value Added Service 

r& M Klockner 
\MJ OELLER 

elECTRICAL & elECTRONIC CONTROlS& SYSTEMS 
FUll LINE AUTHORIZED DISTRIBUTOR 

~ 
ELECTRIC SWITCHES 

INC 0 R P 0 RAT E D 
2478 Fletcher Dr, los Angeles, California 90039·2897 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SEE COMPLETE P'RODUCT LINE UNDER SWITCHES 
SECTION-SIOD.FREE CATAL~G '3lEM Dn REQUEST 

....................................... 216-331-5330 
OH Columbus, Electronic Camp., Inc. ..•.• 614-231-2318 
OH Miamlsburgh. Electronic CorT1lS. Inc. 

• • • . • • • . • • . • • . • • . • • . . • . • • . • • . . • . . • • • •• . 513-886-3340 
OR TIgard, Components West, Inc. ........ 503-884-1671 
TX Dallas, Caton Sis. Co ....... ,. .•.•..••. 214-243-4718 
WA Redmond, Components West, Inc. .•.. 206-885-5880 
Can Brit Columbia, Macom Agencies, Ltd. 

604-271-2861 

KINEMETRICS/SYSTEM9, Kinemetrics, Inc., 222 
Vista Ava., Pasadena, CA 91107, Tel: 816-795-2220, 
TELEX: 67-5402, FAX: 816-795-0888; EqlL: 65; SIs. Mgt: 
Mel Lund 

KIPP & ZONEN, Enraf-Nonius, 390 Central Ava., 
Boh8mIa, NY 11716, 'Tel: 516-589-2885, 800-645-1025, 
FAX: 516-589-2088; ErnpI.: 25; SIs. Mgr: Wm. Novack; 
DIst. Mgr: Joe CarlIn 

KIRKWOOD INDUSTRIES INC., 4855 West 130 St, 
Cleveland, OH 44135, Tel: 216-287-8200, TELEX: 980630, 
FAX:216-362-3804; SIs. Mgt: Tom Beuer 

KISTLER INSTRUMENTS CORP. 75 John Glenn Dr. 
Amherst, NY 14221-2171, T9I:716-891-5100. FAX: 716-
691-5226; Empl: 67; SIs. Mgr: Mike Murphy 

KINEMETRICS/TRUETlME, 3243 santa Rose Ave, , 
santa Rosa, CA 95407, Tel: 707-526-1230, TELEX: KIS1LER-MORSE, P.e. Box 3009, Redmond, WA 98073, 
178887(TRUETIME SARO), FAX: 707-527-8640; EmpL: Tel: 206-881-8000, FAX: 206-\183-4893; SIs. Mgr: Sash 
45; SIs. Mgr: R. J. Die\man . Velamoor 

K1NETICSYSTEMS, 11 Maryknoll Dr. Lockport, IL 60441, KLC/KARL LAMBRECHT CORP. 4204 N. Uncoln Ava., 
Tel: 815-836-0005, TWX: 910-636-2831, FAX: 815-836- Chicago, L 60616, Tel: 312-472-5442, FAX: 312-472-
4424; Eqll~ 135; SIs. Mgr: Norman R. Ellison, Dir. 2724; EmpL: 29; SIs. Mgr: Raymond Lambrach1 
DomesIicSIs. 

FAX: 818-281-9974 
KINGBRIGHT USA CORP_, KJngbrIght EIec. Co., 

Ltd., 200 s. GaIIIeId Ava.,.No. 204, Alhambra. CA 91801, 
Tel: 816-261-9786, 816-281-9807;Empl: 3 , 
........................................... 801170-1172 

Local Sales Offices & Reps 
AL Madison, Contact Manufacturer....... 816-281-9788 
KZ. Phoenix, C.T. Carlberg Assocs. ....... 802-466-0750 
CO Denver, Parker-Webster •••.•.....•..• 303-941-4888 
GA Norcross, Benchmark Tech. Sis. ..••.• 404-446-1711 
R. RoBing Hills, Eagle Tech. SIs. ......... 706-991-0700 
IA Cedar RapIds, Contact Manufacturer 

•.•.••.••.••.•••••.•••.••.•..•.•...••.• 816-281-9788 
MO Gaithersburg, Contact Manulactt.nr .. 816-281-9788 
MOFIorissant. Contact ManuIacturer...... 816-261-9788 

KLOCKNER MOEU.ER, 25 Forge Pkwy. Franklin, MA 
0203B, Tel: 506-520-70a0. FAX: 506-520-7084; Empl: 
250; SIs. Mgr: T. Thornton; DIst.Mgr: P. Feruglio 

KMC SYSTEMS, INC., 140 GreaIWOOd Ava. (Bldg. 3), 
Midland PIc., NJ 07432, Tel: 201-447-0007, FAX: 201-447-
0014; Empl: 35; SIs. Mgr: E Verder 

KMS ADVANCED PRODUCTS, INC. 700 KMS Place, 
P.e. Box 1886, Ann Arbor, MI 46106-1886, Tel: 313-769-
1780, FAX: 313-769-8880; Empl: 150; SIs.M9r:AlSchaIk 

KNlGHTFIRE TECHNOLQGY, 2139 UnIvaraiIy Dr. 
St8.211, Coral SprIngs, FL 33071, Tel: 305-344-3882, FAX: 
305-752-4353; FSC No.: FSC 6130; Empl: 4; SIs. Mgr: 
Sue Panta\aIcIs 

KNOWLEDGEWARE, INC. 3340 Peachtree Ad., N.£, 
Atlanta, GA 30328, Tel: 404-231-8575, TELEX: 544080; 
FSC No.: 7030-0003; Empl:350; SIs. Mgr: Donald P. 
Adcington 

KNOWLES B.ECTRONICS, INC., 1151 Maplewood Dr. 
Itasca, L 80143, Tel: 706-250-5100. TELEX: 433-033Q, 
FAX: 706-250-0575; SIs. Mgr: W. Jell Taylor 

718 North American offices only. For Worldwide reps & distributors, see VOL W. EEM 1991 



Manufacturers and Sales Offices Directory 
KNURR USA INc.. Knurr AG. 1890 N. VoytJIJIIf Ave., SImi co Boulder, R. G. Entprs. •..•............. 303-447-9211 

VaIJey, CA 113063, Tal: 805-526-7733, FAX: 805-584-8371; CO Denver, T.T.L ......................... 303-421H1806 
~.: 20; SIs. Mgt" Georg Wolf (acIing) CO Englewood, SheIIy-Ragon Eiac. Parts 

FAX: 814-362-8883 
KOA SPEER ELECTRONICS, BoHvar Dr. p.o. Box 547, 

BradIord, PA 18701, Tal: 814-362-5536, TELEX: 91-4404; 
FSC No.: 09021; EmpL: 3000; SIs. Mgt" L G. Holzwarth; 
Di8t. Mgt" L RIce ...• A.1002, 1085, 1834, 1130-1834 

Local Sa/ea Offit»s & Reps 
AI.. Huntsville, Cartwright & Been ... . .. . . . 205-83()'1540 
/lIZ. Phoenix, Howe & Howe Sis. .......... 602-264-7971 
CA Garden Grove, ELSCO EIcIms. ..•..•. 71+891-4821 
can Misaiasauga, ant, Indigo EIcIms. ...•. 416-67G-0284 
can MonIreeI, Que.,1ndgo EIc\ms. ........ 514-696-6104 
CA San Dlego, W~ .................. 819"566-65110 
CA santa Clara, CaIIron Camps. .•.. . . . . .. 408-98D-0181 
CO Boulder, R. G. Entprs. ................. 303-447-9211 
CT Plainville, Nor1heast Representallvee 

FL Altamonte Springs, APM Assocs. •.... 
FL Ft Lauderdale, APM Assocs. •......... 
FL T~ APM Assocs. ................ . 
GA Norcross, Cartwright & Been ......... . 
L Arlington HgIs., C. L Greenslade Sis. 

203-747-2423 
407-869-6831 
~78-9941 

813-88&-2457 
404-36IHl180 

• • . • . • . . •• . • . . . • . . . . . . . . . • . . • • . • • . . • . •• 708-593-3450 
IN Fort Wayne, John F. Kilfoil ............ 219-483-6208 
KS . Overland Pk., Speclrum Sis. .......... 913-648-8811 
LA Covington, Cartwright & Been ........ 50+892-1780 
MA Hingham, Nor1heast Representallvee 

....................................... 617-741H1700 
MI Troy, C. a Jensen & Assocs. ......... 313-643-0506 
MN Edina, Grayden & Flemmer ........... 612-941-1120 
MS Jackson, Cartwright & Been .......... 801-981-1170 
MO Florissant, Speclrum SIs. ......•..•... 314-921-1313 
Mol Mont Vernon, Northeast RepresentaIIvee 

....................................... 6Q3-88().8199 
NJ Cherry Hill, Melz-Benham Assoc. ..••• 809-424-0404 
NM Albuquerque, SynTech ..•........•..• 505-261;.7951 
NV East Rochester, Tri-Tech EIcIrn& .•..• 716-385-6500 
NV EndWeI~ Tri-Tech EIctms. ............. 807-754-1094 
NV FayaMville, Tri-Tech EIctrns. ........• 315-446-2881 
NV FIshIclI~ Tri-Tech EIcIms. .••••••••••••• 914-887-5611 
NV Greet Neck, MOS Assocs. ............ 516-487-3966 
NC CharIoIIe, CartwrIght & Been . . . .. .. . .. 704-53IHI303 
NC Raleigh, Cartwright & Been ........... 919-876-4130 
OH CincImaIi, John F. Kilfoil ........ .•.... 513-79Hi150 
OR TIQard, Earl & Brown Co.. • . . . . .. .. . . . . 503-639-2100 
PA Wynnewood, MeIz-Benham Assocs. .. 215-996-7300 
TN Knoxville, Cartwright & Been.......... 615-693-7450 
TN M~his, Cartwright & Been . . . . . . . . . . 901-382-8345 
TX Lewisvile, Jim Hughee ............... 214-221-1536 
WA Redmond, Earl & Brown Co. .......... 2OIi-885-5064 
PR San German, DIgit-Tech Sis. ..... . . . . . 809-892-4260 
Can Calgary, Alb, A DesIcIn SIs. .....•..... 403-270-4440 
can Edmonton, Alb, A Deskin Sis. .•...... 403-466-2106 
can Kanata, ant, Indigo EIcIms. ........... 613-831-3107 
can Transcona, Manit, A DesIcIn SIs. ...... 204-224-1321 
Can Vancouver, ac., A DesIcIn SIs. .. . •• . .. 604-324-8343 

Local DIstrIbutots 
AI.. HuntsVille, RepIron ......•............ 205-722-9500 
/lIZ. FIn. Hil~ RCO IIIds. .. • . . .. . • . . . . . . . . . . . 1102-483-6412 
CA santa Ana, TTl ..•..•..•.•.......•.... 714-641-9383 
/lIZ. T~ Shelley- Ragon •..•..•. . .. ..•. 602-894-2058 
/lIZ. T~ T.T.L. ......................... 802-431-1191 
AR LIllie Rock, ~ ••••••••••••• 501-562-9100 
CA CampbeI~ Lartronics .................. 406-379-6454 
CA Chatsworth,MIL-commDlslrs. .•...... 816-996-3111 
CA Chatsworth, Shelley-Ragon .•..•...... 816-996-3333 
CA Costa Meea, Eric EIcIms. ............. 714-751-1185 
CA Fountain Valley, Camps. CIr. .......... 714-979-0433 
CA Garden Grove, NaIL EIctms. •..•.•••.• 714-882-n49 
CA Huntington Beach, SMO,Ine. .......... 714-641-4556 
CA 1lVlne, KEI.EX ......................... 714-883-1230 
CA MIlpitas, T.T l ......................... 4O&-94Ii-5577 
CA Mission Hills. T.TJ ..................... 816-891-8885 
CA San Diego, Shel~ ............ 619-453-7133 
CA San Diego. T.T.L ...................... 619-748-2025 
CA San Joea, Capstone EIcIms. •..•.••••• 406-453-9604 
CA San Joea, Eric EIcIrn& .•........••.•.. 406-432-1111 
CA San Joea, Jaco ....................... 406-432-9290 
CA San Joea, Shelley Ragon ............. 406-432-0600 
CA Santa Clara, ~ CIr. ........ 406-988-3751 
CA Sunnyvale, SAl ....................... 406-745-0800 
CA Tuetin, Capstone EIctrns. ...•......... 714-730-0349 
CA Tustin, Jaco EIcIms. .................. 714-256-9003 
CA Weetlake Village, Jaco . . . . . . . . . .. . .. . . 805-495-9996 
CO Aurora, Capstone EIcIms. .... .. • . .. . •• 303-375-1300 

CT WallingIoId, MldsIate EIcIrn& .•....•.. 
CT WalNngIoId, T.T.L .................... . 
CT WailngIord, \J1ronics ................. . 
FL Boca Raton, Jaco EIcIms. ........... . 
FL Ft LaudeIdaIe, RepIron EIcIms. ...... . 
FL Orlando, TTl ........................ .. 
FL Tampa, Reptron ..................... . 
FL Tampa, Reptron Eiac. ............... .. 
FL Tampa, Shelley-Ragon .............. . 
FL W. Palm Beach, AIIentic EIcIms. ..... . 
GA Norcross, Reptron ................... . 
GA Norcross, T.T.L ...................... . 
It. Bensenville, Goold EIcIms. .••.••.••.• 
Il Glendale Heights, ShelIey-Ragon .••.• 
Il Itasca, CapsIone EIctms. ••..•.....•..• 
L Northbrook, Classic Camp. Supp. .•••. 
L Rosen!ont. Advent EIctms. .•.......... 
L Schaurmurg, RepIron EIctms. ....... . 
IN indianapolis, Advent EIcIms. ........ .. 
IA Cedar Rapids, Advent EIctrns. .•..•... 
IA Cedar Rapids, Dee EIcIms. .......... . 
MD Baltimore, Radio EIac. SVc. Co. ...... . 
MD Baltsville, Radio Elec. Svc. ...•..•. , .. . 
MD Columbia, Jaco Camps. ............. . 
MD Columbia, T.T.L ...................... . 
MA Billerica, Baldwin Camp. CIr. . •.••.••.• 
MA CheImsIord, Shelly-Ragon ........... . 
MA Norwood, EMTB. Electronics ........ . 
MA Wilmington, Capstone EIctms. ....... . 
MA Wilmington, North Star Elect. ....•..•. 
MA Wilmington, T.T l ..................... . 
MI Ann Arbor, Wedemeyer .............. . 
MI Farmington Hills. Advent EIctms. .•..•. 
MI Uvonla, Reptron EIctms. ......•..•..•. 
MN Hibbing, Minn Tech EIcIms. ••...••..•. 
MN Minnetonka, Reptron •..•...•.••..•..•. 
MN Minnetonka, T.T.I. .................... . 
MN St Paul, SheIIey-Ragon EIctms. .••.••. 
MO Independence, Shelley-Ragon EIctms. 

MO St Louis, Franklin EIcIms. .•••.•••••••• 
NE Uncoln, Scott Elctms. ••..........••..• 
NV Las Vegas, Kieeub Corp. .•........•..• 
NH Nashua, Brevan EIcIrn& ............. . 
NJ Mount Laurel, TTl lne. ............... . 
NJ MlLaurel, capstone EIctrns. ......... . 
NJ Rockaway, Nasca ................... . 
NM Albuquerque, Betatron ............... . 
NV Amherst, Standard EIctms. ........... . 
NV Buffalo, Summit DIsIrs. ............... . 
NV Hauppauge, Jaco .................... . 
NV Melvilla, SAL ........................ . 
NC Raleigh, Reptron ..................... . 
NV Rochester, SummH DIsIrs. ••.••••••••• 
NV Ronkonkoma, Baldwin Comp. CIr •..•.. 
NV Ronkonkoma, PrIme Camps. .......•.. 
NV Ronkonkoma, T.T.L .................. . 
NC Greensboro, Golden EIctrns. ....•..... 
NC RaleIgh, Jaco ........................ . 
NC RaleIgh, Reeco-Raleigh .............. . 
NC Raleigh, Southeastern Radio ......... . 
OH Cleveland, Roberts EIecL Corp. ...... . 
OH Columbus, T.T.L ....................•. 
OH Independence, TTl ................... . 
OH Solon, Reptron ...•.••.•.•••..•...•.•. 
OH Worthington, Reptron •.••.....•...•.•. 
OK Tulsa, AHalr Co. .........•.....•....... 
OR Beaverton, Murphy EIcIrn& ...•.•...•. 
NC Raleigh, Capstone EIcIms. ........... . 
PA Erie, Rem EIcIms. .................... . 
PA Harrisburg, Cumberland EIctrns. ..... . 

.PA PhIladelphia, PEl/Genesis ........... . 
PA PhIladelphia, Shap ................... . 
PA Trevose, Sager E/ecIronics .......... . 
RI Pawtucket, Major Edwards ........... . 
TX Addison, Jaco/QC EIctrns. ........... . 
TX Carrollton, Capstone EIctms. ......... . 
TX Fort Worth, TTl ..................... .. 
TX Ft Worth, Carlton Bates ............. . 
TX Ft Worth, T.T.L ...................... . 
TX FL Worth, T.T.Llne. .................. . 
TX Houston, Allair Co. ................... . 
TX Richardson, Altair Co. ............... .. 
TX Richardson, Jaco .................... . 
WA Redmond, JACO EIecIi'onics .••.••.•.. 
WA Redmond, Murphy EIctrns. ....•.....•. 
WA Redmond, Shelley-Ragon ............ . 
WA Redmond, T.T.L .....................•. 
WI Oconomowac, G W EIctms. .........•. 
can Calgary, Alb., A Deskin Sis. .......... . 
Can Edmonton, Alb., A Deskin Sis. •.....•• 
Can Markham, Ontario, Semad ........... . 
can Transcona, Manit, A Deskin Sis. ..... . 
Can Vancouver, B.C., A DesIcIn SIs. ....... . 

303-762-0670 
203-285-9900 
203-264-7474 
203-285-2724 
407-241-7943 
305-735-1112 
407-859-1000 
813-855-4856 
813-854-2351 
813-623-6580 
407-886-8553 
404-446-1300 
404-662-0911 
706-66().7171 
706-529-99n 
706-25().0300 
706-272-9650 
706-296-4210 
706-882-1700 
317-872-4910 
319-383-0221 
319-365-7551 
301-931-6200 
301-937-9100 
301-995-6620 
301-995-1331 
617-887-8710 
506-250-9666 
617-769-9500 
506-857-5674 
506-657-5155 
506-856-4700 
313-665-8611 
313-4n-1650 
313-525-2700 
216-282-5228 
612-938-0000 
612-933-8555 
612-642-2828 

816-254-3410 
31~111 
402-486-6221 
702-733-3888 
803-869-7230 
609-234-6400 
609-727-7900 
201-825-nn 
505-821-1122 
716-891-3801 
716-887-2845 
516-273-5500 
516-293'-2710 
919-832-3117 
716-334-8110 
516-566-5700 
516-737-1730 
516-737-2000 
919-294-4853 
919-676-n67 
919-761-5700 
919-626-2311 
216-238-1711 
614-848-5nO 
216-326-9755 
216-349-1415 
614-435-8675 
916-252-5781 
503-642-2001 
919-954-0600 
814-453-5628 
717-233-5683 
215-673-0400 
215-969-3300 
215-484-4338 
401-725-7400 
214-733-4300 
214-38().9049 
817-647-6866 
617-831-()395 
617-831-8300 
617'595-3100 
713-482-3029 
214-231-5168 
214-235-9575 
206-881-9700 
206-881-1234 
206-883-2220 
20e-ee2-0291 
414-567-9445 
403-27().4440 
403-486-3019 
416-475-3922 
204-224-1321 
804-32 .... 8343 

KROHN· 
KOEP PRECISION STANOARDS, INC., 121 Helen 

SInIeI, 2nd FL, SouIh PIaInIIeIcI, NJ 07080, Tel: 201-757-
~/22n,FAX:201-757-2332;FSCNo.:57114;EmpI.:4; 

Di8t. MrIr" N/A 

KOlIN INDS., Box 300, Pound RIdga, NV 10578, Tel: 914-
764-5n5, FAX: 914-7114-5388; EmpI.: 30; SIs. MrIr" J. 
KolInsky 

KONTES, Kimble D1v. of Owensill. 1001 Spruce St., 
VIneland, NJ 0B380, Tel: 800-223-7150, 1WX: 51().887-
8967 

KONTRON ElEKTRONIK-US KONTRON 
B..EKTRONIK GMBl+SUB. 8M, 68 Cherry HiM Dr. 
Beverly, MA 01915, Tel: 506-927-8575, FAX: 50&-927-
6511; EmpI.: 30 . 

KOOLTRONIC, INC., Hamilton Ave., HapeweII, NJ 08525, 
Tel: 609-468-3400, TELEX: 1143345, FAX: 809-466-1114; 
EmpL: 200; SIs. Mgt" John J. Dragee 

KOOL TRONIC, INC. 1700 Morae Avenue, Ventura, CA 
93003, Tel: 1105-642-8521, FAX: 605-656-2901; EmpL: 200 

KRAFT DYNATRONIX, INC. 105 Power St., Amery, WI 
54001, Tel: 715-286-8118, 80().626-7172, FAX: 715-266-
8183; EmpL: 28; SIs. Mgt" R. W. Kappler; Di8t. MrIr" R. W. 
Kappler, NaIL Sis. Mgr. 

KRECKMAN, HERB, CO. 27 Spruce CabIn Road, Creaco, 
PA 18326, Tel: 717-595-2212, FAX: 717-595-2024; EmpL: 
4 

KR ELECTRONICS, INC. 91 A-* St., A~ NJ 
07001, Tel: 9flIl.B3&.19OO, FAX: 9flIl.B3&.19112; FSC No.: 
55259; EmpL: 20; SIs. Mgt" none ........ A·1182-1883 

Local Sa/e8 Offk:as & Reps 
CO Englewood, Tech. Mktg. Co. .......... 303-n().8994 
OH KeIIering, Frank Bold & Assocs........ 513-2118-6145 
TX Richardson, Jim Wisdom & Assocs., Inc. 

•.•.••.•. .............................. 214-47().9093 

KRENZ ElECTRONIC, INC. 1020 Calle CordIIera 
Ste.l07, San CIIInaU, CA 92672, Tel: 714-381-2433, 
FAX: 714-381-2434; ErI1IL: 75; SIs. Mgt" Alex Schlag, VP 

KRISTEL CORPORATION, 633 Indualrial Dr. Wast 
Chicago, L 60185, Tel: 706-293-0850, FAX: 706-293'-
1255; EmpL: 35; SIs. Mgt" Kevin Michael 

AKRL 
FAX: 603-624-0634 

KRL/BANTRY COMPONENTS, INc.. 180 Bouchard 
St., M8nchastar, NH 03103, Tel: 803-888-3210; FSC No.: 
16235; ~ 100; SIs. Mgt" Bart A SpIller 
. . . . . .. . .. . .. . . . . . . . . . . . . .. . .. . . . . . . . .. . . .. A·1135-1940 

Local Sa/ea Offk:as & Reps 
TX Grand PraIrie, Claybrook & Assocs. •.. 214-282-1188 
CA MIn. View, Francisco & Assocs. ..•.•.• 415-962-1717 
CA Sepulveda, Gil & Assocs. ............. 816-884-1262 
FL Boca Raton, Sis. Specialists ••...•.•.• 813-754-1329 
IN indianapolis, CC Electro SIs. .......... 800-423-ngg 
NH Amherst, D. A Crowley & Assocs. ..••. 803-673-7050 
NV Port Washington, AshIec ....•.......• 516-767-0338 
NV Rocheeter, H. C. Johnson AgencIes ••• 716-566-0777 
OH Akron, AIqIaI Assocs. ................ 216-273-1211 
TX Dallas, Claybrook & Aasocs. .......... 214-88().9881 
PA Wyndmoor, Precision Mktg. Grp. ...... 215-233-9233 
TX Houston, Milco MIcIg. ................. 713-723-5003 
TX Richardson, Milco MkIg. .............. 214-736-2716 
UT Sah Lake City, Sage Assocs. .•.•...... 801-487-5451 
WA SastIIe, The Harry Levinson Co. .....• 206-382-1300 

Local DiaIJibulots 
MA Billerica, BaldwIn Camps. ............. 617-88N1710 
NV Ronkonkoma, BaldwIn Camps. Center 

.. . . .. . . . . . . . . • .. . • . . •. .. 516-566-5700,e00.&45-5606 
PA Harrisburg, Ad-Tech .................. 717-939-8337 

KROHN-HITE CORP. Avon IndL Pk., Bodwell St., Avon, 
MA 02322, Tel: 506-56().1880, FAX: 817-1i83-9969; EmpL: 
35 ................ ........... ......... A.18M; 1)012711 

Local Sa/ea Offit»s & Reps 
AI.. Huntsville, Gentry Assocs. •••••••••.•• 205-837-G692 
/lIZ. PhoenIx, Odyssey 1 .................. 602-248-8848 
CA HunIIngIon 8ch., ScI-Oev Wast ..... :. 714-640-3501 
CA San Joea, ScIanIIfic Devs. Wast .. .. ... 408-554-0455 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 719 



KROHN- Manufacturers and Sales Offices Directory 
co 
FL 
FL 
FL 
GA 
IL 
IN 
KS 
LA 
MO 
MI 
MN 
MO 
NJ 
111M 
NY 
OH 
OH 
WA 
PA 
PA 

Englewood, Odyssey 1 .............. . 303-773-(1176 Local Sale8 Offices & Reps . 
Fl Lauderdale,· Gentry Assocs. .•..••.. 
Orlando, Gentry Assocs. ............ .. 

305-791,.8405 AL Huntsville, Jim Springer, Inc. .......... 205-883-4163 
305-859-7450 />iZ. Scottsdale, Dave Menegey Assocs. •.. 602-994-9519 

Tampa, Gentry Assocs. .............. . 813-886-0720 CA Hollywood, a J. Wolfe En1prs. ........ 213-877-5518 
AIIanta, Gentry Assocs. .............. . 404-998-2828 CA Walnut Creek, Dale-Dahl Assocs. ..... 415-933-9595 
Chicago. Berndt Assocs. .•.•. ~ .....•.. 312-283-071.3 CO Boulder, Measurement enslts. ........ 303-449-7506 
Carme~ Berndt Assocs. .............. . 317-844-q114 FL BonIteSprings,UnitadSIs.Assocs. ... 813-947-4115 
Overland Park, Ramsey Assocs. ..... . 913-(149-6996 IL Catpentersvflle, PrecIsion Mess. Prods., Inc. 
Grelna, Gentry Assocs. .............. . 504-367-3975 ....................................... 312-426-4446 
BalUrnore, ScH'Iep ................... .. 703-385-0600 MA Brockton, JHL Assocs. .... .. .... .. .. .. 508-580-1703 
DetroIt, EQS Sys. .................... . 313-961-3042 Ml MadIson Heights, WKM Assocs. ...... 313-588-2300 
Minneapolis, Berndt Assocs. ..•....... 
Sl louis, Ramsey Assocs. .......... .. 

612-548-2021 MN Minneapolis, Trask Engrg. ............ 612-537-2434 
314-878-5042 MO Sl louis, Ozaik EIctm. MkIg. .......... 314-423-7200 

Eriglewood, SeL Devices E. .......... . 201-871-3916 NJ Glen Gardner, United SIs. Assocs. .... 813-947-4115 
Albuquerque, Odyssey 1 ............ .. 
Syracuse, Labtronics ................ . 

505-265-6645 111M Albuquerque, AmoneIIe En1prs. ..•.... 505-344-4143 
315-455-7314 NY Fairport. DH Brennan ................ 716-223-7935 

Chesterland, EQS Sys. .............. .. 
Columbus, EOS Sys. ................ . 

216-729-2222 OH Cleveland, WKM Assocs. ............. 216-52405930 

Bellevue, ScL Dvcs., N.W ............. . 
614-22&-3453 OH Dayton. WKM Assocs ...... .. ......... 513-434-7500 
206-747-5189 PA Doylestown, United SIs. Assocs. ...... 813-947-4115 

Pittsburgh, EQS Sys. ................. . 
SprIng House, Scientilic Devices East 

216-729-2222 PA PIttsburgh, WKM Assocs. ............. 412-892-2953 

SC Colurilia, Gentry Assocs. .......... .. 
TN Knoxville, Gentry Assocs. ............ . 
TX HOUSIon, Barnhill Assocs. ............ . 
VA Failfax, Sci-Rep .................... .. 
WA Bellevue, SeL OVes. N. W ............. . 
WI Milwaukee, Berndt Assocs. .......... . 

215-643-3335 
803-772~786 
615-584-0281 
713-44+-1733 
703-385-0800 
206-747-5169 
414-s4s-s400 

KRYSnNEL CORP. 126 Pemsylvania Ave., Paterson. NJ 
07509, Tel: 201-345-8900,1WX: 710.988-5931, FAX: 201-
345-1172; EmpL: 200; SIs. Mgt: WilHam Perkins 
,Mgr.Customer Service 

KSI, See Kaiser Systems, Inc. 

K-SYSTEMS OF TEXAS, INC. 11501 Rojas Dr. ste. P, EI 
Paeo, TX 79936, Tel: 915-598-9769, TELEX: WUI 
6502783872, FAX: 915-593-2080; EmpL: 4; SIs. Mgt: J.C. 
Kates 

K-TRONIC8, See U. S. Elco Inc. (Under Elco) 

K-TWO INDUSTRIES, 4331 Miranda Ave., Palo Alto, CA 
94306, Tel: 408-720-9316; EmpI.: 5 

KULITE SEMICONDUCTOR PRODS., INC. One WillOw 
Tree ReI., Leonia, NJ 07805, Tel: 201-461-0900, TELEX: 
685-3296, FAX: 201-461-0990; EfT1lI.: 350 

KULKA over. 1,000.000 ••.. 
Terminal 
Blocks 

in Stock. 

Over 
8.000.000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 61h Avenue, 

Sanla Monica, CA 90404 Oakland; CA 94606 

TX Dallas, SeaIon Corp. .................. 214-980.9860 
UT Cenlel'ville, MC 2 ................... ,. 801-296-3388 
WA Seattle, Brett Assocs. .:............... 206-431-8090 

KULKA (DIAl..IGHT CO.), See H.H. Smith, NT-T Inc. 

KURZ INSTRUMENTS INC. 2411 Garden Rd, Monterey, 
CA 93940, Tel: 800-424-7356, TELEX: 172275; FSC No.: 
94-24-11661; EmpL: 72; SIs. Mgt: Torn Se\IifI 

K-W MANUFACTURING CO. INc.. P. O. Box 506, 
Prague, OK 74864, Tel: 405-567-2265, TELEX: 4932825, 
FAX: 405-567-4153; EmpL: 80; SIs. Mgt: Freda Pickard 

KYCON CABLE & CONNECTOR, INC., 1772 Lillie 
Orohard St, San Jose, CA 95125, Tel: 408-295-1110, FAX: 
408-295-8054; EmpL: 9; SIs. Mgr: Wendy Wuerth; Dist. 
Mgt: Wendy Wuerth .............. Co1422-1423,1765 

Local Sales Offices & Reps 
/>iZ. T8IT1J8, ACS of Arizona .. ..... ........ 602-731-9711 
CA AHso ViejO, Pro Assoi:s. ............... 914-588-2700 
CA San Jose, Kycon Cable & Connector, Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • 408-295-1110 
CA San Jose, Kycon SIs. 011. ............. 408-295-1110 
FL Clearwater, Dan-Tech Sis. ............ 813-791-4551 
FL Miramar, Dan-Tech Sis. ............... 305-9~142 
GA Norcross, Pinnacle MkIg. ............. 404-621-0212 
KY Lexington, Protocol Sis. . . . . . . . . . . . .. .. 606-272-4203 
MA SUCIlury, KSA of New England. . . . .. .. 508-443-5661 
MO Chesterfield, WeiBler and Assocs. ..... 314-537-0010 
NJ 0aIdand, Relay Specialties. . . . . . . . .. .. 800-526-5376 
NC Raleigh, PInnacle MkIg. ............... 919-848-0404 
OH Twinsburg. Protoool Sis. .............. 216-425-2589 
OR Beaverton, Quest MkIg. ... .. .. .. .. .. .. 503-641-7377 
TX Dallas. Weisler and Assocs. .. . .. .. .... 214-437-2386 
WA Bellvue, Quest MkIg. .................. 206-747-9424 

Local Di8lributols 
MA Ashland, Quality ........ ~.. .. .. .. .. ... 508-681 ~OO 
NC Raleigh, Resco Raleigh ............... 919-781-5700 

KYOCERA AMERICA, INC. 8611 Balboa Avenue, San 
Diego,.CA 92123, Tel: 619-576-2766, TELEX: 47Z3069; 
EmpL: 1,150; SIs. Mgr: Rick Sigllano 

KYOCERA NORTHWEST, EIec1ronic Components 
Group, 5701 E. Fourth Plain Blvd., Vancouver, WA 98861, 
Tel: 206-696-2840, FAX: 206-895-5636; FSC No.: OFDXO; 
Empl: 450; SIs. Mgt: Koji Kanatani; Dist. Mgr: Phil Elliott, 
DlsL Sales 

LAB-LINE INSTRUMENTS. 151h & Bloomingdale, 
Melrose Park, IL 80160, Tel: 708-450-2600, TELEX: 
6781028, FAX: 708-450-0943; ErnpL: 225 

LABORATORY TECHNOLOGIES CORP. 400 
R-.:h Drive.. WiIr)1lngton, MA 01887, Tel: 508-657~ 
5400, TELEX: 989895, FAX: 508-65IH972; EmpL: 30 

LAMBDA B.ECTRONICS INC., 515 Broad Hollow Rd, 
MelvIlle, NY 11747-3700, Tel: 516-894-4200, FAX: 516-
293-0519; EqlL: 1200; SIs'. Mgr: John Valenti 

LAMBERT ENGINEERING INC. 801 N.W. Harmon Blvd., 
Bend, OR 97701, Tel: 503-388-2823, FAX: 503-388-1794; 
EqlL:9 

LAMB INDUSTRIES, INC., 6585 S.W. RaIeIghwood Ln., 
Portland, OR 97225, Tel: 503-297-887(8, 800-824-9374, 
TELEX: 263373LAMBUR, FAX: 503-297-8879; EmpL: 5; 
SIs. Mgt: Gary Rhode; Dist. Mgr: Joanne McIntyre 
............................ , .............. 801728-1729 

Local Sales cimces & Reps 
CA Canoga Park, Acorp Inds. ............. 811HOOo2991 
CA San Diego, Deco Elcims. ............. 619-893-1595 
CA San Diego, Sigma EIctms. ............ 619-565-2000 
IA ' Des Moines, Mid State Distrbg. ....... 515-244-7231 
MN FOd1ey, Voyager Elcims. .............. 612-571-7786 
MO Sl Louis, Wes Garde ................. 314-567-7776 
NE Omaha, MId State Distrbg. .•.....••..•• 402-592-5985 
WA Redmond, PrIebe EIctms. ............. 206-881-2363 

Local DIstributors 
CA san Carlos, Logan Elctms. ............ 415-594-0700 
CA Sunnyvale, Target EIctms. ............ 408-733-0364 
CA Van Nuys, EW EIctms. ................ 714-857-4422 
CA Van Nuys, WeIHlarde ......... .. .. ... 213-873-4802 
CT Hartford, Wes-Garde ... ' ...... ' .. , . . .. 203-527-7705 
FL Lakeland, WeIHlarde ................. 813-644-7564 
IL Carrol Stream, Wes-Garde ............ 312-653-1480 
MN Mimeapols, TorlTec Corp. .... ....... 612-886-3862 
NY Freeport. KRP EIctms. ................ 516-623-3346 
OH WestelVille, WeIHlarde ............... 614-685-0319 
OR Portland, Radar EIctms. ...•. . • . . .• . • . . 503-232-3404 
TX DaHas, WeIHlarde ................... 214-357-1788 
WA Seattle, Radar EIctms. ................. 206-282-2511 
WI Mequon, Lakeview EIctms. .. :......... 414-377-8250 

LAMP TECHNOLOGY, INC. 1645 Sycamore Ave., 
Bohemia, NY 11716, Tel: 516-567-1800, FAX: 516-567-
1806; EmpL: 20; SIs. Mgt: Janet Lang 

LAMPTRONIX CO., LTD. 

FAX: 815-455-7916 
LAMPTRONIX co., L TO, 81 N. WIIIi8rns St., Crystal 

Lake, L 60014-4443, Tel: 815-455-0400; FSC No.: 61342; 
SIs. Mgr: Karen Huizenga ..................... 801173 

LocalSale8 0ffica8 & Reps 
CA Signal Hil~ Leo Miller Co. ............. 213-496-8063 
IL TInley Park, South Lake Comps. ...... 708-532-4055 
IN Indianapolis, IHA Assocs. ............ 317-1142-4424 
CA Westlake Vl. Casco .... " ... ","".. 618-869-7889 
NJ Moutainside, H.G. Richter, Inc. ........ 201-233-4615 
NC Raleigh, Eas\am Elclms. .............. 919-876-7591 
PA Phonexville, Richter Co. .............. 215-495-6176 
RI W8/Wick, Ertronics, Inc. ............... 401-732-3567 

lAMTECH ELECTRONICS, 620 Easy Street. Garland, TX 
75042, Tel: 214-272-3504, FAX: 214 272 7176; FSC No.: 
07R467; EmpI.: 100; SIs. Mgt: Phillip Rasor, Dist. Mgr: 
Phillip Rasor 

~ LANDIS & GYR 
LABORATORY TECHNOLOGIES CORP, 400 LANCE INDUSTRIES, 13001 Bradley Avenue, Sylmar, CA 

Over 
8,000,000 
Relays & 
Switches 
in Stock, • 

The 
Largest 
Re/ay& 

Switches 
Distributor 

in the World. 

Orders Placed by 3:00 pm. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 10266th Avenue, . 

Senta Monica, CA 90404 Oakland, CA 94606 

Research Dr. Wilmington, MA 01887, Tel: 508-657-5400, 91342-3632, Tel: 818-367-1811, FAX: 818-362-3594; SIs. 
TELEX: 989695, FAX: 508-858-9972; EmpL: 31; Sis. Mgt: Mgr: Jerry Updyke; Dist. Mgt: Joe Banis 
Neil Parmenter 

LAND INFRARED, Land Instruments IntI. Inc.. 2525 
LABTRONICS INC. 75 Rickson Ave., Guelph, On!., Canada Pearl Buck Road, Bristo~ PA 19007, Tel: 215-781-0700, 

N1G 386, Tel: 519-767-1061 800-523-8989, FAX: 215-781-0723; EmpI.: 25; SIs. Mgt: 
RIchard Parello 

LAFRANCE CORP. EnIprs·& Exec Aves, Phill!delphi~ PA 
19153-3893, Tel: 215-365-8000, TELEX: 506-082; FAX: LANDIS & GYR, INC. See Maxmar Controls Inc. 
215-385-4420; Empl: 502; SIs. Mgr: J. Singer 

L &LSPECIAI.. FURNACE, 20 KentRd,Aston,PA 19014, 
LAFRANCE CORP. PACTEC DIV., See PacTec Div., Tel: 215-459-9216, FAX: 215-459-3889; EmpL: 20; SIs. 

LaFrance Corp. Mgr: Greg LewicIcI; Dist. Mgt: Stephen LewIcki 

LAKE SHORE CRYOTRONICS, INC. 64 E. Walnut St, L & R MFG. CO. 577 Elm St., Kearny, NJ 07032, Tel: 201-
.Westerville, OH 43061, Tel: 614-891-2243, TELEX: 24- 991-533D, FAX: 201-991-5670; EmpL: 180; SIs. Mgt: 
5415, FAX: 61~91-1392; SIs. Mgt: David L CaIveIege Robert Lasky 

LA MARCHE MFG. 106 Bradrock Dr. Des Plaines, IL LANGLEY:FLEET AEROSPAQE, INC., p.o. Box 2911, 
60018, Tel: 708-299-1166, TELEX: 2&-2526; FSC No.: San DIego. CA 92112, Tel: 619-264-3181, FAX: 619-264-
;15736: EqlL: 225 4329; FSC No.: 63549; Empl: 110; SIs. Mgt: H.J. Sauer 

720 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory LEADER 
LANSING INSTRUMENT CORP., p.o. Box 730, Ithaca. NJ Bellmawr, MId-Atlantic EIctms. Corp. 

.•.....••.........•. 809-931-5303.FAX:609-931-4928 
AIluquerque, H & H EIcIms., Inc. •.••.•. 505-884-9100, 

WA Bellevue, Leach Corp. ................ 208-748-7238 
Can Klrktand. Que., Robin Aerospace Prods., Ltd. NY 1485H)73O, Tel: 607-272-3265. 800-847-3535, FAX: 

607-277-1953; SIs. Mgt: Frad B. Widding ..•... C-1083 NM .....•..•.••.•.••...• : •••••••• ' ......... 514-684-1315 
Can Mississauga, Ont. Robin Aeroepace Prods., Ltd. 

LARK ELECTRONICS, INC. Box 390, New YoI\(, NY 
10040. Tel: 212-~; FSC No.: 52662 

LARK ENGINEERING CO., Baier & Baier Inc.. 27151 
Calle Delgado, San Juan Capls1rano, CA 92675, Tel: 714-
240-1233, FAX: 714-240-7910; FSC No.: 33174; Empl.: 25 

LARSON INSTRUMENT, Greenbush Ad.. Orangeburg. 
NY 10962. Tel: 914-359-3800, FAX: 914-365-1581; Empl.: 
18; SIs. Mgt: A D. Stephens 

LASER CONCEPTS, Omega Organization IntI., P.O. 
Box 33623 E.. Seattle, WA 98133, Tel: 208-364-7881, FAX: 
208-542-1157; EmpL: 35; SIs. Mgt: Roberte Forsythe 

LASER DIODE, INC. Morgan Crucible, 1130 Somerset 
St. New Blunswick. NJ 08901, Tel: 201-249-7000, TWX: 
71 ()'99&-0597, FAX: 201-249-9165; Empl.: 170; SIs. Mgt: 
Stephen Lemer; Dist. MgT: Stephen Lerner 

LASER PRECISION CORP. 1231 Hart St, Utica, NY 
13502, Tel: 315-797-4449, TELEX: 646803; EmpL: 180; 
SIs. Mgt: Jim Nerschook 

LASERTECHNIcs, INC. 5500 Wilshire Ave.N.E.. 
Albuquerque. NM 87113. Tel: 505-822-1123. TELEX: 
757222, FAX: 505-821-2213; EmpL: 66; SIs. Mgt: Keith 
Greer>; Dist. MgT: Keith Greer> 

LASER TECHNOLOGY, INC., 10824 Ventura Blvd., N. 
Hollywood, CA 91604, Tel: 819-763-7091, TELEX: Cable
LASTEC (No. Hollywood), FAX: 818-763-7382; ErnpL: 20; 
SIs. MgT: RIchard AHonso 

LAUBE TECHNOLOGY, 6400 Variel Ave. Woodland Hills, 
CA 91387, Tel: 818-703-1188, FAX: 818-718-0422; ErnpL: 
20; SIs. Mgt: Amold AIoI; DiBt. Mgr: Terl Harrington 

(QUUREL 
FAX: 714-645-1239 

LAUREL ELECTRONICS, INC., 709 Kings Ad., Newport 
Beach, CA 92663, Tel: 714-846-6646; Empl.: 4 
........................................... 001359-1361 

lAZER DATA, Electro Corporation, 2400 Diversifl9d 
Way, Orlando, FL 32804, Tel: 1-80()'843-27oo; Empl.: 75; 
SIs. MgT: Dick Wheeler 

FAX: 508-689-9484 
L·COM INC., 1755 Osgood St., N. Andover, MA 01845, Tel: 

508-682-6938; Ernpl.: 20; SIs. Mgt: Scott Black 
•.••••..... , .•... '" . . . .. . . C-1424-1425; 001281-1285 

LCT ELECTRONIC CORPORATION, 700 N.Vailey St, 
SuHeK,Anahelm,CA 92801, Tel: 714-991-7317, FAX: 714-
991-3661; FSC No.: 3613. 3843, 3881; EmpL: 9; SIs. Mgt: 
Lee R. Couts ................................... C-1683 

LooaJ Sales Offices & Reps 
CA Arcadia, Van Got! & Assocs.. Inc. ...... 818-445-9728, 

FAX:818-445-5019 
CA Santa Clara, NorcaJ Repco ............ 408-998-1843. 

FAX:408-727-9351 
CO Denver, CandaI, Inc. .•.....•......•.... 303-692-6484, 

FAX:303-692-6416 
GA Atlanta, Grady Duckett SIs. Co. ....... 404-634-7279 
IN Indianapolis, Eictm. Sis. & Eng. Inc. .... 317-649-4260, 

FAX:317-84H)231 
KS Lenexa, Mldtec Assocs.. Inc. ..•••...•.• 913-541-0505, 

FAX:913-541-1729 
MA Haverhll~ L-K Assocs.. Inc. ..••. : •..••.• 508-373-1313, 

FAX:508-373-8024 
MI Fannington Hills, W.R. Hummcn & Assoc. Inc. 

.................... 313-474-0881,FAX:313-474-8162 
MN Paul Ericson & Assoc. Inc. ............. 612-631-5016, 

FAX:612-831-6266 

FAX:505-889-3302 
NY Glen Cove. J. Kunze Co. ............... 516-671·2376, 

FAX:516-674-0221 
OR Beaverton, Revencraft, Inc. .....•..•.... 503-646-8261, 

FAX:503-646-9299 
TX Austin, Alphatech, Inc. ................. 512-458-9179, 

FAX:512-458-2810 
Can Kingston Ont. Eictm. Packaging Sys. Ltd. 

...•........•..••.•. 813-384-1142,FAX:613-384-6266 

lDJ INCORPORATED, 2200 Stephenson Hwy. P.O. Box 
219, Troy, MI 48099-0219, Tel: 313-528-2202, TWX: 81()' 
232-1509 LDJ TRM~ FAX: 313-889-2525; Empl.: 83; SIs. 
Mgt:JimUng 

lEACH® 
CONTROL PRODUCTS DIVISION 

FAX: 714-739-1713 
LEACH CORPORATION, 6900 Orangethorpe, P.O. Box 

5032, Buena PI<., CA 90822-5032, Tel: 714-739-0770. 
TWX: 91 ()'598-2887; fSC No.: 58657 & 35344; ErnpL: 600; 
SIs. Mgr: R. P. Zimmerman; DiBt. Mgt: Frank Winer 
. . . . .•. .••. ... .. .. • ... •. ... . . . ... . .. . . . . . .. 801527-1535 

L0081 Sales Offices & Reps 
AL Huntsville, R & G Assocs. . . . . . . . . . . . .. 205-88().802O 
AZ. Phoenix, O'Donnell Assocs. ..... . . . . .. 602-944-9542 
CA Buena PI<., Leach Corp. ............... 714-739-0770 
CA San Mateo, Halbar Assocs. ........... 415-349-4700 
FL Oviedo, Conley & Assocs. ............ 401-365-3283 
MA Needham, Component Technlg, Inc. .. 617-449-8490 
MN Edlna;MeIFosterTech.SIs. .......... 612-941-9790 
Me St Louis, BAKA Corp. •..•...••.•...... 314-429-2252 
NM AIluquer.que, O'Donnell Assocs. ...... 505-889-4522 
NY Conmack, Leech Corp. ............... 518-499-2449 
OH Dayton, Leach Corp. ................... 513-434-8151 
OK Tulsa, Baka Assocs. .................. 918-272-6504' 
TX Dallas, Leach Corp. ................... 214-341-()811 
KS Wichita, BAKA Corp. .................. 316-682-8411 

.••.....•.•.••.•.••••.•..•••••..•••.••• 416-673-1666 
Can Ottawa, Robin Aeroepace Prods., Ltd. 

Looel DiBtrIbutors 
AL Huntsville, Time EIctms. ............. . 
AZ. Tempe. Time Elctms. ................ . 
CA Chatswo<Ih, Time EIctms. ............ . 
CA San Diego, Time Elctms. ............. . 
CA Sunnyvale, Time EIctms. ............. . 
CA Torranca, Time EIctms. West .......•. 
CA Tustin, Time EIctms. ................. . 
CO Englewood, Time Elclrns. ............ . 
CT Cheehire, Time Elctms. ............. .. 
FL Ft Lauderdale, Time EIctms. ........ .. 
FL Orlando, Time Elctms. ............... . 
GA Atlanta. ElectrO Air Corp. ............. . 
GA Norcross, Time EIctms. .............. . 
IL Schaumberg, Time EIctms. •....•..... 
MD Columbia, Time EIctms. ............. .. 
MA Peabody, TII'I'I9 EIctms. .............. . 
MN EdIna, Time EIctms. ................. . 
Me Manchester, Time EIctms. ........... . 
NJ Wayne. Time Elctms. ................ . 
NY E. Syracuse. Time EIctms. ........... . 
NY Hauppauge. Time EIctms. ............ . 
NO Charlotte, Time EIcIms. .............. . 
OH Columbus, Time EIctms. ............ .. 
OR Portland, Time EIctms. ............... . 
NJ Marlton, Time EIctms. ................ . 
TX Austin, TNI19 EIctms. ................. . 
TX Richardson, Tome Elctms. ............ . 
UT West Valley, Time EIctms. ........... . 
WA Redmond, Tone EIctms. ............. . 
WA SeeItJe, Comector World Supp. Inc. .•• 
Can Mississauge, Time EIctms. ........•..• 

613-594-8884 

205-721-1133 
802-967-2000 
818-99&-7200 
619-588-0129 
408-734-9888 
213-320-0880 
714-669-0100 
303-799-8851 
203-271-3200 
305-484-7778 
407-641-6565 
404-351-3545 
404-368-0969 
708-303-3000 
301-964-3090 
508-532-9900 
612-843-2433 
314-391-6444 
201-785-8250 
315-432-0355 
518-273-0100 
704-522-7600 
614-791-3301 
503-684-3780 
809-596-6700 
512-338-3051 
214-644-4844 
801-973-8494 
208-882-1600 
208-789-7525 
416-672-5300 

LEJAEER 
FOR PROFESSIONALS WHO KNON 

THE DIFFERENCE 

FAX: 516-231-5295 
LEADER INSTRUMENTS CORP., 380 Oser Ave., 

Hauppauge, NY 11798-3694, Tel: 518-231-6900, l-eoo-
645-5104, TWX: 51()'227-9669; EmpL: 42; SIs. Mgt: R. 
Sparks, Sis. Mgr. . •.•••.•.. . • . .••. .• ••.• ••. 001286-1288 

LEADER 

OSCILLOSCOPES 

FOR PRO<ESSIONALS WHO KNOW 
THE DIFFERENCE 

FUNCTION/SIGNAL GENERATORS 

AUDIO 

TV & VIDEO 

LEADER 
Authorized 

Stocking Distributor 

For Product InformatiOn & Ordering, 
Call RAG Electronics ... 

800-732-3457 
818-998-6500 

RAG EleClronics, Inc .• 21418 Parthenia SI. • Canoga Park, CA 91304·1597 • FAX 818-407-5559 

Eleclronic Test Equipment • New & Reconditioned • Sales • Rentals • Service • Since 1971 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 721 



LEADER ManUfacturers and Sales OfficeaDlrectory 
LooaI SaIe8 Offlces & Reps 

CA Cyprwe, Leader Instra. Coop. ......... 714-527-9300 

LEARNING TREE INTERNATIONAL, 6053 w. Century 
Blvd, PO Box A5028, Los AngeIee, CA 90045-0028. Tel: 
213041N1888. TElEX: 4996168 IcsIa, FAX: 2130410-
2962; ErI1lL: 100; SIs. Mgt: John Valenti 

LEASAMETRIC. INC. 1164 Triton Drive, Foster CIty. CA 
94404, Tel: 800-553-2255; En1Il: 250; SIs. Mgt: Bruce 
JenIdna, Joel Sacco. Everett HaritngIon 

MN BrIghton. Pam One .,. • ..•. . . • . •• . •• •. 61lH13:H079 
Me) Sl louis, RIo-Tronica .••.••.. •••••.••. 314-57&-8816 
NH NaaI1U8. wea-Garde .................. 803-880-1971 
OH Cleveland, EoIpae 01 OH •....••...••. 513-681-7733 
PA DnIxeI HIli, Kaa EIcIms. •••.••..•••.•• 215-449-2300 
TX Dallas, Wee-Garde ••••••••••••••••••. .214-357,1 768 
TX 0ickIna0I!. RSI ........... .••••••.••.••. 713-337-1757 
TX PIIugervlIe. RSI .••..•....•..••.•...•.• 512-251-1161 
TX Richardson, RSC EIcIms. .••.••.••..•. 214-1l44-3444 
UT W. Valley CIty. Avec! Inc. .••••••.••.••• 801-975-9500 
WA SeaIIIe, Westlake EIcIms. ..•..•...••.• 206-622-6800 
WI Milwaukee, f'RVessive Image........ 414-321-4665 

LEBOW PRODUCTS, Eaton Corp., 1728 MapIeIawn Ad. LEECRAFT INDUSTRIES LTD. 130 McLeyinAve., Unit 1. 
TIO)'. MI 48084, Tel: 313-643-0220, FAX: 313-643-0229; Scarborough. ant. Canada M1B 3R6, Tel: 416-292-4463, 
En1Il: 97; SIs. Mgt": MIchael J. Parker FAX: 416-292-4295; ErI1lL: 135; SIs. Mgt_. W. Walk 

LECROY CORP. 700 Chestnut RIdge Ad. Chestnut Ridge. LEECRAFT MFG. 21-()2 44th Ad. Long Island city. NY 
NY 10977. Tel: 914-425-2000, FAX: 91+425-8967; Emp/.: 11101. Tel: 718-392-8Il00, TWX: 710-582-2897; En1Il: 
500; SIs. Mgt: Klaas Vogel 275; SIs. Mgt: John InzerlIIO 

LECTRO MAGNETIcs, INC., 8056W.JeIIarson Blvd, Los LEEDS & NORTHRUP. GENERAL. SIGNAL. 
A/1IieIes. CA 90016, Tel: 213-870-9383, USA BOo-969- Sumneytown Pike, North Wales. PA 19454, Tel: 215-699-
9383. FAX: 213-970-0828; FSC No.: 29098; Emp/.: 30; SIs. 2000, FAX: 215-699-3702 
Mgt: Peter Dee! 

LEEPOXY PLASTICS. INC. 3324 Ferguson Ad. Ft 
LECTRONIC RESEARCH LABS., INC. 1423 Ferry Ave., Wayne, IN 46809, Tet 219-747-7411. FAX: 219-747-7413; 

C8mden, NJ 08104. Tel: 809-641-4200, Ta.EX: 6711825 EmpL: 8 . 
Lecree. FAX: 809-541-7852; FSC No.: 99228; Emp/.: 20; 
SIs. Mgt: Ken Reid 

LEDCO. Wilbrecht EIctms.. 346 Cheater St. St. P8I.i~ MN 
55107. Tel: 612-222-2791. FAX: 612-222-7639; FSC No.: 
55292; Emp/.: 25; SIs. Mgt: Laurie WIIbrech1 

FAX: 213-549-4820 
LEDTRONICS, INC,4OO9 PacIfi!: Coast Hwy. Torrance, 

CA 9os05. Tel: 213-549-9995, Ta.EX: 4945454; FSC No.: 
8Z410; EmpL:40 .•.••..••.•.....•• 801022.1174-1177 

LoctiJ SaIe8 Offices & Reps 
AL MadIson. Southern EJec. ~ •..•. ••• 205-461-8925 
CASan Joee, Silicon Valley Sis. ••.•.....• 406-432-1967 
CT AnsonIa, Pace Assocs. . . • . . . • . . .• . . • . . 203-732-6756 
CT s. GlastonbUry. Pace Assocs. •... . . . . . 203-659-2286 
OH Sagamore. 8-18< .................•.. 216-46Pr0413 
MI DeIroft, Qualitron ..................... 313-534-1511 
MN Edna, Orrin Eames Tech. Sis. .••...•. 612-944-3494 
NO RaleIgh. Eeetem EIcIms. ....•..••..... 919-671107591 
NY Eastcheeler. we SIs. .•......•.......• 914-779-8738 
WI Poynette. Melt Mktg. .••..••.••••••.•.• 808-635-21190 
OH TIO)'. 8-18< .......................... 513-339-5662 
TX Irving. AId EIctma...................... 214-790-4761 

LooaI DIBI1fbutot8 
CA Fremont. Vio-Tal .•......•.•...•....•.. 415-651-6420 
CA Hollywood. Vale EIcIms. .•.•.•.....••. 213-465-3166 
CA Industry. IIaI EIcIms. .....•...•...•.... 81 ~15 
CA Tustin. Added Value EIcIms. ..•..•.... 714-256-8259 
CO WheatrIdge. Avec! Inc.................. 303-422-1701 
CT Hartford, Wee-Garde •.... •.......•.. .. 203-527-7705 
FL Largo, EIcIms. Precepts •.•••••••.•.. •. 813-544-3636 
IL Sl Charles, Norman Lemps .. ....... •. 312-377-3004 
IN IndienapoIis, Mar EIcIms. ............. 317-633-6899 
Me Spencerville, U S. EIcIms. ............ 301-384-3300 

LEECRAFT 
Over 

100.000 
Indicators 
& LED's 
in Stock. • 

Ov~r 
8.000.000 
Relays & 
Switches 
in Stock. 

Orders PlaeBd by 3:00 pm. are 
. Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd.. • 1026 6th Avenue. 

Same Monica. CA 90404 Oakland, CA 94606 

LEKTRA SERVICE CORP. 401 Hunts Point Ave., Bronx, 
NY 10474, Tel: 212-617-'7786; I!rnpt.: 10; SIs. Mgt: Ben 
Eisenberg 

LEL CO. 5 Bums PI. Cresskil~ NJ 07626, Tel: 201-569-6641; 
E.: 10 

FAX: 707-578-0869 
LEMO u.s.A., INC~ PO Box 11466, Santa Rosa. CA 

95406, Tel: 707-578-88", 8OO-444-LEMO (5366); FSC 
No.: 2P953; En1Il: 35; SIs. Mgt: Debra Ward, Cust Svc. 
Mgr. ...................................... C·1426-1441 

Local Sales Oft/ces & Reps 
AL Huntsvllle, Hughes Assocs. ........... 205-533-9108 
AZ Tempe. Trembly Assocs. .... .......... 602-967-2056 
CA Irvine, Belzer-Wolf Assocs. ............ 714-281-6877 
CA San DIego. EIctm. CircuR SIs. ......... 619-561-8060 
CA San Joee. Ruppert Sis. & Engrg. ...... 408-998-8717 
CO Wheal Ridge. Trembly Assocs. ....... 303-421-11900 
FL Bradenton, Hughes Assocs.. Inc. ...... 305-720-1674 
FL Tamarac. Hughes Assocs.. Inc. •.. ..... 305-720-1674 
GA Norcross, Hughes Assocs..Inc. ... ,... 404-662-1567 
Il Northbrook. Raines & Assocs. .......• 708-498-0890 
KS Lenexa. Mldtec Assocs. .. .. .. .. .. .. . .. 913-541-0505 
MD Rockvllle, Mechtronics Sis, Inc. ,...... 301-340-2130 
MA lexington. Zleco ...................... 617-1161-11300 
MI Detroit. Jack M. Thorpe Co. ........... 313-779-6363 
MIll Edina Prairie, Hanna Und ............. 612-942-6554 
MS Eden PraIrie, Hughes Assocs..lnc. .... 601-287-2915 
Me) Sl louis, M"1dtec Assocs. ............. 314-275-8668 
NY Las Vegas. Trembly Assocs. .......... 702-739-9770 
NJ Englewood, Sprung/Nussbaum, Inc. .. 201-569-5666 
NM Albuquerque. Trembly Assocs. ........ 505-286-8616 
NY Pittsford, AM. Scanlon & Aesoc. .•.... 716-359-0773 
NY Syracuee. R.M. Scanlon & Aesoc. ..... 315-463-7682 
NO Cary. Hughes Assocs.. Inc. ............ 919-467-7029 
OH Dayton.J.e.~ ................ 513-296-1010 
OH Medlne,J.e. ~ ................ 216-241-4880 
OR TIgard. Earl & Brown Co. .............. 503-639-2100 
PA Hickory. J.e. Hofstetter................ 412-356-2305 

. PA Horsham. Jacobsen Assocs. .......... 21~74-2937 
TN Knoxville, HughesAssocs..Inc. ....... 615-556-0283 
TX l.ewisvills, Jim Hughes Co. ........... 214-221-1536 
UT N. Salt Lake CIty, Trembly Assocs. .... 801-295-4703 
WA Redmond, Earl & Brown Co. .......... 206-685-5064 

L IU U.S.A., INC. 

FAX: 414-353-0733 
LEM U.s.A., INC, Mill Run Busi..- CIr.6663 w. Min Ad. 

MiIwaukee,.Wl53218, Tel: 414-353-0711; SIs. Mgt: ErIc 
Wentz ...................... .... 801912-1913; 001288 

LooaI Sales Offloas & ~ 
CA Arceda,Van Goa AIiIoca.,Inc. ........ 816-445-97211 
CA MountaJnvIew. Shaw,Tach .. : ......... 416-961"'775 
CA San Joee, Shaw, Tech ................ 408 866 8628 . 
IL Elk Grove Vdlage. AI & W SIs. Co. • •••• 708-437-6070 
MI LIvonIa, EIec:bo SIs. Aesoc..Inc., ....... 313-421-7500 
MIll Bumsville, AIled CoIq:I. Repe, Inc. .... 612-436-7876 
MN BurnsvIlle. AIled ~ Rape. ....... 612-436-7876 
OH C'-IerIand(CIeveIa1d). EIec:bo SIs. Aesoc.. Inc. 

••••.•••••.••••.•.•..••. .•••••...•••..• 216-729-0190 
OH Dayton. Electo SIs. Aesoc. ............ 51S0426-5651 
OK Tulas, DeIta.~ .................. 918-592-7711 
PA PItIsburgh. EIec:boSis. Aesoc.. Inc. .... 412-322-eOOO 
TX Houaton. r.ttc:heWforter & Assocs. •••. 713-496-9054 
TX SeagovIlle, Delta Camp.. Inc. ...... .... 214-267-6333 
WI New Berlin, Rekco, Inc. ............... 414-784-3430 

FAX: 815-344-2730 
LENCO ELCTRNS., INC.. 1330 Belden St.. McHenry. IL 

60050. Tel: 815-344-2900; En1Il: 155; .SIs. Mgt": LanardJ. 
Duncan .................... :............. A.2250-2251 

Loam SaIe8 Oft/ces & Reps 
AZ PhoenIx, Mai:tronIx ................... 802-998-1846 
CA Northridge. Myel> Sis. ................. 81lH186-7101 
CA Redwood CIty. TriRep ................ 415-966-1822 
CO J.orvnonI, Buller Tech. SIs. .••.•.••..• 303-651-7703 
L BertIett, Lemvig Assocs. .............. 70EH130-2241· 
IL McHenry. Mesa Inc. .... ............... 815-344-2820 
KS Shawnee, MaAItIster Assocs. .••..••..• 913-282-5500 
MA Framingham. Stone ~ .......... 617-975-3268 
OH CIevalInI. CoIq:I. SpecIaI\y ........... 216-442-6200 
PA Bryn Mawr, J J Lyons Midg. ........... 215-687-2277 
SC Fripp Island, NP.M. Assocs. ... ..... ... 803-836-2891 
TX Cyprwe, Wesaco ..................... 214-530-6857 

LENOX-FUGLE a.ECTRONICS, 100 Sylvania PI, S. 
PiaIntiekt, NJ 070B0, Tel: 906-756-1164; En1Il: 25; SIs. 
Mgt": Henry J. Lenox 

LENTRONIC8, PrIsm Systems Inc., 7025 GI'MIIWOOd 
Street, Burnaby. B.C., Canada VSA lX7. Tel: 804-421-8733, 
FAX: 804-421-8707; FSC No.: 5820; Empl: 250; SIs. Mgt: 
Mr. MIcheeI Broderick 

LEOCO (U.8A) CORP. 43094 Christy St. Fremont. CA 
94536, Tel: 415-651-0752; En1Il: 240; SIs. Mgt: RIchard 
V. Wang; DIBt. Mgr: FIic:had V. Wang 

LEONIScHE OF AMERICA, 2189 Westover Ad. 
ChIcopee, MA 01022, Tel: 413-593-6618, FAX: 413-593-
6639; En1Il:·25 

LEPCO/LEONARD ELEC. PRODS., 65 InclJstriaI Dr. 
Brownsville, TX 78521. Tel: 512-546-1625, FAX: 512-546-

.4112; Emp/.: 180; SIs. Mgt: Norma A Solis 

LEPa. CORP. 50 Heartland Blvd, Edgewood. NY 11717. 
Tel: 516-586-3300, Ta.EX: 12303, FAX: 518-586-3232; 
ErnpI.: 150; SIa. Mgr: Richard Sutton 

LETCO INTERNATIONAL. 180 So. GuenIher. New 
Braunfels, TX 78131-1200, Tel: 512-625-8993, FAX: 512-
625-0719; En1Il: 35; SIs. Mgt": JIm CanoU; DIst. Mgt: Jim 
Carrol 

LEVrTON TELCOM, Leviton Manufacturing. 2222 
222nd St. 8.E., BotheI~ WA 98021-4416, Tel: 206-485-
4288, 206-468-2222, FAX: 206-483-5270; ErI1lL: 40; SIs. 
Mgt: Dale Johnson 

LEWIS SYSTEMs, INC.. 1250 W. Mockingbird La.. Ste. 
110. Dallas, TX 75247. Tel: 214-830-3884, FAX: 214-637-
5634 

LEXICON CORP. OF MIAMI, See Electronic 
Products, Inc. 

LEXT.EL,INC. PO Box 306, Wakelleld, MA 01aao. Tel: 617-
245-5017, FAX: 617-245-j1369 

LEVBOLD INFICON INC. 8500 Fly Ad, E. Syrecuse. NY 
13057. Tel: 315-434-1100.lWX: 710-54H)594, FAX: 315-
437-3803; EmpL: 200; SIs. Mgt: Mark WIlson 

LFE INSTRUMENTS. 65 Green St. CIIntan, MA 01510-
3099; Tel: 506-835-1000. TELEX: 200157, FAX: 506-835-
1068; En1Il: 250; SIs. Mgt: D. Snyder; Dist. Mgt: D. 
Hemmer (East)D. Flanagan (Weet) 

722 North American offices only. For worldwide reps & distributors, see VoL W; EEM 1.991 



Manufacturers and Sales Offices Directory 
LF ENGINEERING COMPANY INC. 17 Jeffry Road, LIGHT CONTROL SYSTEMS INC. MIA COM Inc., 2 

East Haven, CT 06512, Tat 203-467-3590 Bridgeview CIrcle, Tyngsboro, MA 01879, Tel: 508-84&-

LG SYSTEMS CORP. Lockwood Greene Engineers, 
Inc., p.o. Box 481, 1500 InIamationaI DrIve, Spartanburg, 
SC 29304, Tel: 803-578-2143, TaEX: 805288, 1WX: 
809438, FAX: 803-5lI9-0436; ~.: 1720; SIs. Mgr: Jim 
Jonaa 

t.=! 
FAJ<:71~669-2562 

LH RESEARCH, INC., 14402 Franklin Ave.. Tuslln, CA 
82880, Tel: 1-800-547-2537; EmpL: 800; SIs. Mgr: Martin 
HuIJa .•.•••.•.••..••.•..••.••.•.••••.••.• 1)01874-1875 

LocBl SBJes 0ItIces & Reps 
AI. Huntsville, Beacan EIctma. .....••..... '205-881-5031 
/12 ScottsdaIa, Luscombe Engrg. ..••..... 802-9411-9333 
CA Irvine, LH Reach., Inc. .•..•....•....... 714-770-6102 
CA Los GaIos, Luscombe Engrg. ......•.. 40&-370-2020 
CA Monlrosa, Luscombe Engrg. ..•....... 818-249-9000 
CA Tustin, LH Reach., Inc. •••••••••••..•• ~ 
CO Arvada, LH Rasaarch, Inc. ••.••••••..• 303-424-5119 
CT NorIh Haven, KIIchen & Kutchln ..•..• 203-239-0212 
DC Washlnglon, o.c. ~ ........... 301-251-8890 
FL MaIbourna, Synergiatic .•..•..•.•..••• 407-242-9881 
GA Atlanta, Beacan EIctma. . • . . . . . . . . . • . . • 404-256-9840 
IA Cedar RapIds, A1h. Tech. Sis. •.••••.•• 319-393-8280 
KS 0I8Iha, Mol. Tech. Sis. •••••••••••••.•• 913-782-8702 
Me Hunt Valley, MarkIron ..•....... .• • . . • . 301-628-1111 
MA Burllnglon, KItchen & Kutchin ...••..•. 817-229-2860 
MN MInneapolis, Professional Sis. •••..••. 612-944-8645 
NM Albuquarqua, Luscombe Engrg. .••.•.. 505-8lI8-0333 
NY Melville, CornIronIc Aaaoc. ..........•. 518-249-0505 
NY PiIIsfoRI, EIcom SIs., Inc. ••••••••••••••• 716-385-1400, 

315-665-6967 
OK Tulsa, Mlico Mktg., Inc. •••••••••••••••• 918-664-2188 
OR BeavarIon, Cora II MkIg. .•..•..•.•.••. 503-648·0871 
TX Plano, Mlico Mktg., Inc. •. 214-578-7026,512-335-3203 
WA SaaIIIa, V.M.L •.•••.••.•••••.••.•.••••. 208-882-2999 

.E· 

.. UBEllTyco.TROL8 INC. 

FAJ<: 815-725-6571 
UBERTY CONTROLS, 500 Brookforast Ave.. 

Shorewood, R. 80435, Tel: 815-725-2241; EmpL: 80; SIs. 
Mgr: Gary DavIes .............................. 801827 

Local Se/as 0ItIces & Reps 
CA ArcadIa, H.M.c. Inc. .•............•..•. 
CA Heyward, Faalherslona SIs. Co. .•.•.•. 
CO Alvada, GemIni EIcIrns. •.••.•....•.•.. 
CT Cheshire, The Macinnis Co. ..•...•..•. 
Il I.JaIa, WG Controls, Inc. ..••..•..•.•.•• 
KS Olalha, A1hancacl Tech. SIs. •..•...•.. 
MA Nofwood, The MacInnis Co. •..•..•... 
MI DIiIroII, R P. Urban & Assocs. ••••••••• 
MI Grand RapIds, R P. Urban & Assocs. 

MN St. Paul, Countryman Assocs. ••.•••••• 
Me St. LouIs, MoIancad Tech. SIs. .....•.. 
NJ Englewood ClIffs, Maaon-Esco Inc. ...• 
NY Hauppauge, Mason-Esco Inc. ...•..... 
NY Rochastar, BAS Sis. Assocs. ••••••..•• 
OH DayIon, J. C. HoIfsIaIIar Co. •.•..•....• 
OH MedIna, J. C. HoIfsIaIIer Co. ..•..•...• 
OR Portland, SPS EICImS., Inc. .•.••....... 
TX Dalla&, "- & Assocs. ..••••.•••..•. 
UT Slat Lake CIIy, Gemini EIctma. ..•..•.. 
WA Redmond, SPS EICImS., Inc. .••..•....• 

818-447-0958 
415-785-1926 
303-428-5800 
203-272-3797 
708-963-5954 
913-782-8702 
617-7~ 

313-535-2355 

618-245-0511 
612-645-9151 
314-678-2921 
201-588-8888 
518-273-3500 
718-598-1522 
513-298-1010 
218-241-4880 
503-297-6919 
214-351-C1703 
801-278-0201 
208-323-4140 

LIBERTY INTERNATIONAL CORP. 1806 Locknaas 

9870. FAX:~; EmpL: 35; SIs. Mgr: Karen A. 
GenIis 

LIGHTNING PROTECTION CORP. Box 8086, 8anIa 
Barbara, CA 93180, Tel: 805-967-5089/4577, FAX: 805-
967-4320; FSC No.: 56618; EmpL: 25; SIs. Mgr: Chester 
J. KawIecki 

LlGHlWAVE COMMUNICATKlNS, INC. 650 Danbury 
Ad, RidgaIIaId, CT 08877, Tel: 203-438-3591, FAX: 203-
431-3001; FSC No.: 8020; SIs. Mgr: Philp Francaschimi; 
Dist. Mgr: Philip Francaschimi 

LILLY-RAM INDUSTRIES, 210 E. AIondra Blvd., Gardens, 
CA 90248, Tel: 213-32t-<1710; EmpL: 100; SIs. Mgr: 
Jaroma J. Pajor; Dist. Mgr: Jaroma J. Pajor 

LINCOLN INSTRUMENTS, 2720 KlntlafI Ava., Pomona, 
CA 91767, Tel: 714-626-3399, FAX: 714-625-6654; EmpL: 
13; SIs. Mgr: Barbara J. Burchetta 

UNCOLN LASER CO. 234 East Mohave, Phoenix, /12 
65004, Tal: 802-257-Cl407, FAX: 802-257-0726; Err1>L: 
100; SIs. Mgr: Robert S. NeIvbas, Jr. 

UNDGREN RF ENCLOSURES, INC. 400 High Grove 
Blvd., Glendale HgIs., I\. 80139, Tel: 708-307-72OG, TaEX: 
297296L1ND UR, FAX: 708-307-7571; FSC No.: 16234; 
Err1>L: 125; SIs. Mgr: John T. Guannawig 

UNEAR INSTRUMENTS, Spectra Physics Analytical, 
2325 Robb Dr. Reno, NY 89523, Tel: 702-748-2200, FAX: 
702-748-2212; EmpL: 90 

UNEAR MOTIONS CO. 17025 Dubesor St, Valinda, CA 
91744, Tel: 818-918-7806; FSC No.: 5945; EmpI.: 6; SIs. 
Mgr: L Wolby ......... . . . . . . . • . . • . . . • . . . . . . . . .. 801628 

LINEAR TECHNOLOGY CORP. 1630 McCarIhy Blvd., 
Milpitas, CA 95035, Tal: 408-432-1900, FAX: 408-434-
0507; FSC No.: 64155; EmpL: 425; SIa. Mgr: Bill Ehrsam; 
Dist. Mgr: David RobbIe 

UNEELECTRIC PRODUCTS, p.o. Box 327, Hartford, 
CT06141, Tal: 203-659-3573, 1-600-331-1137, FAX: 203-
659-3576; FSC No.: 07065; EmpL: 35; SIs. Mgr: Tao 
Babun; DIst. Mgr: Bill Hanis ••••.••....••..•..• 801537 

Local Se/as Offlcea & Reps 
CT W. Hallford, Cornponan1 ConcepI ..... 203-523-4088 
GA Noraoss, EIecIrarnark, Inc....... ...... 404-448-7915 
can Brossard, Qua., DB Lectro, Inc. •••• . . • • 514-672-7029 

PL. Blnnirv-n, MG EIcIms. .....•..••.•• 205-328-4525 
CA Covina, SaIecIa Switch ............... 818-967-4119 
CA Hevward, EIecIro Cornps. ............. 415-783-5800 
CA LoS Angeles, Maslar DisIrs. ...•..•..•• 213-452-1229 
CA San Diego, Shanks & wright ........•. 714-239-0175 
CT E. Hallford, R & S EIcIm DisIrs. ....... 203-528-9901 
CT Fairfield, InelL Eiac. . . . . . • . . • . . . . . . • . . •. 203-255-9547 
FL Hialeah, AlIas Eiac. Supp. .... . .. . . . ... 305-885-8841 
FL Miami, Miramar EIac. Sys. ..•.......... 305-871-4072 
GA Rome. Battey Machine................ 404-291-4141 
II. Elk Grove Village, Elk Grove Eiac. .... 312-956-6350 
IN Marion, Myers Redo Supp. ........... 317-664-7394 
KY louisville, cameron & Barkley •.•••••. 919-758-2507 
MA Allston, Hlico EIac. Supp. •......•.•... 617-763-2800 
MA Lynn, Land EIctma. Supp., Inc. .•..•... 617-592-2220 
NY Nanuet. BJ IneIs. •.••.•••••••••••••••.. 914-623-2860 
NC Forasl CIIy, Lucky One .... -. . .. . . . .. .. 704-245-8053 
NJ JerseyCily, Cuny & Gerber •.•••.....• 201-653-0222 
NJ Unden, Turtle & Hughaa ..• '....... . . .• 201-574-3800 
NJ Piscalaway, Fromm EIac. •..•..••.•.•• 209-98H)400 
NJ Secaucus, Franklin & SmiIh • . . . . . . • . • . 201-664-0555 
NM Hobbs, K & S Eiac. Co. ........•.•..•. 505-393-3114 
NY BaldwInsville, Sciballa DisIrs. .•..•...• 315-622-3993 
NY Bronx, SniIh EIctma. ......•...•...... 212-292-4670 
NY New York, BIan Elclms. •• • • • • • • • • • • . • • 212-233-6288 
OH ClncimaII, Cincinnsll ConIroIs ........ 513-530-0049 
OH CIavaBId, Spacializad Cornp. Sis. eo.. Inc. 

. .•.•..•.... : ..•..•.•...•.•.•.••.••.••. 218-464-0405 
OH DayIon, John A. Backer Co. ..•..•..... 513-229-1341 
PA Phi~ F & C Sis. Co. ....••..•.. 215-228-5656 
TX San Angelo, Gunter Wholesale Co. ••. 915-655-9181 

Place, Torrance, CA 90501, Tel: 213-539-6452, FAX: 213- UNEMASTER SWITCH, 29 PlaIne HIli Rd,P.o Box 238, 
539-8456; EmpL: 5; SIs. Mgt: Gary Lee; Dist. Mgr: Marla WoodsIock, CT 0628H)238, Tal! 203-974-1000. FAX: 
A. Lauro 203-974-0691; FSC No.: 979180; ErnpL: 190 

LIBERTY POLYGLAS, INC. 1575 Lebanon School Ad., UNSEIS,INc.,P.o.Box688,PrincaIonJuncllon,NJ0855O, 
Wall MIIIIIn, PA 15122, Tal! 412-468-8811, FAX: 412-468- Tal! 809-799-8282, aoo-RECORDER, FAX: 809-799-7739; 
8640; FSC No.: 2E281; EmpL: 50; SIs. Mgr: LP. Connors SIs. Mgr: MIchael BIssaU ••..••..•••.•.•.••.••• 1)014211 

UBAASCOPE CORP. 833 Sonora Ave.. GIandaIa, CA LISK,G.W. CO.2Sou1hSt,CIIIIonSprings, NY 14432, Tal: 
91201, Tel: 818-244-6541, TaEX: 674812, FAX: 818-502- 315-<162-2611, TB.EX: 71-6854113, FAX: 315-<162-7881; 
8145; EmpL: 1350 ~L: 300; SIs. Mgr: D.J. Riggs; DIst. Mgr: D.J. RIggs 

LITE-

LITE('J~I 
FAJ<:408-942-1527 

UTE-oN INC., 720 s. HIllview Dr. Milpitas, CA 95035, Tel: 
4OIHI46-4873; EmpL: 1100; SIs. Mgr: ,Michael Barnes; 
Dist. Mgr: Mark King ....• A-2OII8-2OIII; a-1012-1015 

Local SBJes 0ItIces & Reps 
AI. Huntsville, Beacan EIcIm Aaaoc. ..... 205-881-5031 
1OZ. Mesa, SysIarn Sis. of AZ. .•.•..•..•••. 802-464-9989 
CA Agoura. Quadrap Southam .......•... 818-597-0222 
CA irvine, Quadrap SouIhern •••.•••...... 714-727-4222 
CA San Diego, Quadrap Southam •...•... 619-580-8330 
CA San Joaa, Quadrep, Inc. . . . . . . .. .. . . . . . 408-432-3300 
CO Lakawood, CandaI, Inc. ...•.....•..... 303-935-7128 
CT Middletown, Gerber SIs. ....•......•.. 203-347-3000 
FL AIIamonIa Spgs., SarnIronIcs Aaaoc. Inc. 

. . . • . . . • . • • • . . • • . . . • . . • • . . . • . • . • . . • . . . • 407-631-6233 
FL CIearW_, SarnIronIcs ASsoc.Inc. •... 813-461-4675 
FL Ft Lauderdale, SamIronics Aaaoc. Inc. 

GA AIIanta, Beacan EIcIrn. Aaaoc. .....•.• 
L Itasca, CircuM Sis. Inc. •••••.•••.•••.•• 
IN Fort wayne, Corrao Marsh, Inc. •••.•.• 
IN G~ Corrao Marsh, Inc. .••••••• 
IA Cedar RapIds, Hitec Central, Inc. ...••. 
MO Glen Burnie, Third Wave Solutions ... 
MA Burllnglon, Gerber SIs. ..•.•......•.••• 
MI BrIghton, AP Asaocs. •........•....... 
MN Minneapolis, CornsIrand ..••.••••..••• 
MO Br\dgaIon, Hi-Tee Central ............. . 
NJ Morristown, Andrews & Andrews ••.... 
NJ Totowa, RO.L SIs. Co. .......••...•..• 
NM AIbuquarqua, System SIs. 01 Az. ..•... 
NC Raleigh, Beacan EIcIm. Aaaoc. •....... 
OH Dublin, Salas Plus •..........••....... 
OH Mentor, Salas Plus ...•............... 
OR Portland, QR/Crown, Inc. ..........•. 
PA Willow Grove, Tach Sales Aaaoc. ..... 
TN Knoxville, Beacan EIcIrn. Aaaoc. ...•.. 
TX Houston, RAM EIcIrn. Sis., Inc. •....•.• 
TX Plano, RAM EIcIm SIs., Inc. •.••.•••••• 

305-731-2484 
404-256-9840 
312-773-0200 
219-462-2725 
317-462-4446 
31l1-3li8-3228 
301-290-5990 
617-229-1150 , 
313-229-6550 
612-768-9234 
314-731-7243 
201-569-8800 
201-812-9606 
505-889-2901 
919-787-0330 
614-889-8362 
218-942-7811 
503-620-8320 
215-764-0170 
615-889-2141 
713-855-0788 
214-424-4455 

[!!ill LINE ELECTRIC 

The 
Largest 
Relay 

Distributor 
in the World, • 

Over 
8.000,000 
Relays & 

Solenoids 
in Stock, 

Ord,rs Plae«l by 3:00 p.m. are 
ShiPflld th, Sam, Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

AMERICA'S FOOT SWITCH LEADER 
FULL, LINE AUTHORIZED DISTRIBUTOR 

.~~ 
ELECTRIC SWITCHES 
INCORPORATED 

2478 Fletcl .. r Dr, Los Angeles, California 90039-2897 

213-660-1310 800-421-8855 
FAX' 213-660·-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTlON-5100.FnEE CATALOG 31EM on REQUEST 
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L1TE-
TX RAM Ek:1m. Sis., Inc., RAM Ek:1m. Sis., Inc. 

........................................ 512-345-2982 
lIT Ogden, TayIorMklg. .................. 601-546-9570 
WA BelIView, Q.R./Cfown ................. 206-453-5100 
WI SrookIield,Circuit Sis. ............... .414-784-7773 
Cen BramplOn, 0nIari0, DeslgnlrOnlcs ..... 416-79:r5155 
Cen Pointe Claire, Quebec, Designtronlcs 

..................... ................... 514-695-3124· 
Cen Richmond, ac., BIakewood Assocs. .. 604-27:r9910 

UTTELFUSE, INc.. 800 E. Northweal Hwy. Des Plaines, 
IL 80016, Tel: 709-824-1186, 709-824-0400, FAX: 706-
824-3024; EmpI.: 1700; SI8. Mgt: Devid Hanley; Dlst. Mgt: 
Michael Budde ••.. • . . . . • • . • . • . • • . . • . . . . •. a·1372-1373 

Lacel Sales OffIces & Reps 
AL Huntsville, Cartwright & Bean, Inc. ..•. 205-830-1540 
,.;z Tucson, Clernick & Assocs. ........... 602-749-4003 
AA lillie Rock, Erickson Sis., Inc. ......... 501-455-0618 
CA Burlingame. Wm. J. Purdy Co.......... 415-347-7701 
CA Irvine. Gravley & AssocS. ............. 714-1152-9994 
CO 08nver, The Undberg Co. .. .. . .. . .. .. . 3Da, 758-9033 
CO Englewood. Purdy Co. Assoc. ......... 3O:r790-22.11 
CT Branford, Coakley, Boyd & AbbetIInc. 

2o:r491-2218 

BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 10th 51 . Oakland. CA 94606 

(Littelluse@ ) 
(213) 452-8002 

Underwriters Safety 

The •. Over 
Largest 8,000,000 
Relay . • • Relays & 

Oistributor Switches 
in the World in Stock. 

Orders Placed by 3:.00 p.m. are 
Shipped the Same Day 

Manufa(:turers aildS81es Offices Directory 
FL Clearwater, Hawkins-Frederickson Assoc. Inc.. 

........ ..... .. .. .....•...•...... ...... 81:r531-652O 
FL Maitland, Hawkln&-Frederickson Assoc. Inc. 

....................................... 407-831-2474 
FL Pompano Beach. Hawtdns-FredertcksonAssoc. Inc. 

.. .. .. .. .... .. . .. .. .. . .. .. .. .. . .. ...... 305-979-0330 
GA Norcross. cartwright & Bean Inc. ..... 404-368-0160 
IL Ml Prospect, The Dombrow Co. ..•... 708-253-3631 
IN Indianapolis, L M. DeVoe.Co. ......... 317,842-3245 
IA Cedar RapIds, T.L Dowell Assoc. ..... 319-384-3880 
KS 0VerIa0d P8Ik, T. L Dowell & Assocs. 

.. .. .. .. .. .. .... .. . .. .. .. . . .. .. .. . ... .. 91 :r599-11 00 
LA ChaImeIIe, ErIckson Sis. Inc. .......... 504-271-1976 
MD Silver Spring, Mid-Ailenlic Sis. Co. .... 301-593-7749 
MA Framngham, CoekIey, Boyd & Abbett, Inc. 

. • . . . . . • . . . . . • . • . . . • • . . . • . . • . . • • • •.. • • • • 508-820-0800 
MA W. BrIdgewater, CoaIdey,Boyd & Abbott, Inc. 

.. .. .. . .. .. . .. .... .. .... .. .. .. .. .. .. .. .. 508-559-6700 

LITTON SOLID STATE, Utton $ystems, Inc., 1504 Me 
Carthy Blvd., Milpitas, CA 95035, TeI:.408-433-0933. FAX: 
408-954-9652 

LIXI, INC. 1438 Brook Dr. Downers Grove. IL 60515, Tel: 
708-820-4646, FAX: 7~20-7778; EmpL: 17; SIs. Mgt: 
Tom Ngu\l8ll; DIst. Mgt: Anat Xydalcis 

W TECHNICAL SYSTEMS. 19 Power Drive, Hauppauge; 
NY 11788, Tel: 516-234-2100, FAX: 516-234-2656; Eq)L: 
25; SI8. Mgt: Chrislopher Rowe 

LMB HEEGER, INC. 8400 Fleet Sl, Commerce, CA 90040, 
Tel: 21:r726-5106, FAX: 21:r728-474O; SIs. Mgt: Robert 
Haeger 

MI Farmington Hills, FL C. Merch8nt Co. •. 
MI St Joseph,R. C. Merchant .......... .. 
MN Edina, M. Fosler Tech. Sis., Inc. ...... . 
Me St Louis, T. L Dowell & Assocs. ..... . 
NJ Englewood, MOS MkIg. Assoc. ......•. 
NM Albuquerque. The Undberg Co. .... : .. 
NY Blnghamlon, FLW. Mitscher Co., Inc. .•• 
NY Clarence, FL W. Mitscher Co., Inc. ....• 
NY New Vorl<, MOS Mktg. Assoc. ......... 
NY PiItsIord, FL W. Mitscher Co., Inc. •••.•• 
NY Rochesler, FL W. Milscher Co., Inc. ..•. 
NY Utica, FLW. MiIscher Co., Inc. .......... 
NC ChartotIe, Cartwright & Bean, Inc. •...• 
NC Raleigh, Cartwright & Bean,1nc. •.••.•• 
OH Centerville, Bear Mktg.. Inc. .......... . 
OH Richfield, Bear Mktg.. Inc. ............ . 
OR Portland, J. E. BeIusko Co. .......... .. 
PA Hanisburg, Bell & Whitaker, Inc. ..•...• 
PA Narberth, Bresson ~ Inc. .•.•... 
PA Pittsburgh, Bear Mktg.. Inc. ........... . 
TN Knoxville, Cartwright & Bean, Inc. ....• 

lmi 
" ~, 

31:r476-4600 
616-98a-7378 
612-941-9790 
314-1149,4234 
201-569-2071 
50&-881-1006 
607-724-6561 
716-759-2350 
516-497-3966 
716-586-4012 
716-227-{)839 
315-724-3947 
704-536-0303 
919-876-4130 
51:r436-2061 
216-659-3131 
503-222-4279 
717-564-6900 
215-664-6460 
412-531-2002 
615-693-7450 FL 

FAX: 518-298-5371 
LMI CONNECTORS INC., 34' Weal Service· Ad., 

Champlain, NY 12919, Tal: 516-296-5360; SIs. Mgt: DavId 
Asseraf; DIst. Mgt: David Aeseraf ........ 1>1442-1445 

Lacel Sales OffIces & Reps 
AL Hunlsville. Over & OVer, Inc. ........ .. 
,.;z Phoenix, PlaIt Sis. ........... ; ...... .. 
CA Arca'dIa, Van Got! & Assocs. ........ .. 
CA San Diego, Van Gall & Assoc. ....... . 
CT Bloomfield, The NewscoII .......... .. 
CT KiIIIngswor1h, NewscoII Co. .......... . 
FL Altamonte Springs, OVer & Over, Inc. 

Coral Springs, Over & OVer, Inc. ..... . 

205-837-7105 
602-957-3570 
816-445-9728 
714-696-7n4 
2Da,24:r8514 
2Qa,66a,2338 

407-332-1222 
305-75:r7050 
81:r826-9100 
404-449-6505 
706-729-2550 
502-426-8955 
91 a.829-3088 
502-428-8955 

TX Dallas, Eloom Mktg.. Inc. ............ .. 214-241-2166 FL Tampa, Over & Over, Inc. ............ . 
TX Dallas, Erickson Sis., Inc. ............ .. 214-739-5633 GA Norcross, Over & Over .............. . 
VA CharIoIIeavilie. Mid-Allantic Sis. Co. .. . 804-97:r6099 IL Glenview, PrIme OVes. •..•.•••.••..•.. 
Can Pickering, Ont. A. C. Simmonds ...... . 416-639-8041 IN Columbus, Connect 21 .............. . 

LITTON aECTRON DEVICEs, 960 Indusbial Ad., San 
Carlos, CA 94070, Tel: 415-591-9411, TWX: 910-376-
4900, FAX: 415-591-5623; EmpL~ 800 

LITTON aECTAON DEVICES, Litton Systems, Inc., 
1215 South 5200 St, Tempe, P<Z. 85281, Tel: 602-968-
4471, TELEX: 910-9~149, FAX: 602-968-9055; FSC 
No.: 55311; Ernpl: 708; SIs. Mgr: C. M Wood, Byron 
Harding, Mktg. Mgrs.; DIst. Mgr: C. M. Wood, Byron 
Harding,Mktg. Mgrs. 

LITTON ENCODER DN.,20745 Nordhoff St, Chatsworth, 
CA 91311, Tel: 818-341-6161, TWX: 910-494-1229, FAX: 
819-882-4553; FSC No.: 17080; Eq)L: 150 

LITTON LASER SYSTEMS, CLS OPERATlONS,5 
Jeffrey DrIve. South Windsor, CT 06074, Tel: 2Da,289-3551 

uttan 
Poly-SCientific 

FAX: 703-953-1841 
LITTON POLY-SCIENTlFlC, Diy. of utton 
. Industries, 1213 N. Maln Sl, Blacksburg; VA 24080-

3100. Tal: 800-336-5917, 7Da,953-4751, TWX: 710-&75-
3894; Empl: 800 ............ B0 1216-1223, 1283-1292 

Local Sales OffIces & Reps 
,.;z Phoenix, Dick Palmer .. .. .. .. .. .. .. .. . 802-242-0910 
CA Huntington Beech, Mike Bagge\Ia..... 714-968-043:4 
CA Woodland Hills, Bob Billington ..•..... 818-347-0603 
FL Fern P8Ik, Blair Engrg. ................ 305-834-1244 
MA Sturbridge, Russ Persson • •• .•.. .• •.•• 203-871-6900 
MI SIockbrIdge, Erhart Engrg, ............ 517-851-8770 
MN Prior Lake, Midwest MeridIan ......... 612-447-8222 
KS Olathe, Technical Sis. Assoc. ......... 91 :r829-2800 
NY Mineola, Kahn Assocs................. 516-742-1900 
TX Dellas, Blair Engrg, ................... 214-241-5655 
OH Medina, Stress AnalysIs Svcs. ........ 216-725-7733 
TX Garland, Carey, McMahill & Associates 

....................................... 214-661-1414 
WA Bellevue, Thorsen Co. ;............... 206-455-9180. 

LITTON POTENTIOMETER DIV. 750 So. Fufton Ave., 
Ml Vernon. NY 10551, Tel: 914-664-n33, TWX: 710-582-
0129, FAX: 914-664-2466; FSC No.: 04454;Mulliple; Eq)L: 
300; SI8. Mgt: Sales Director 

KS 
KY 
Me 

Olathe, G.M. Brown & Assocs. ...... .. 
louisville, Connecl 21 .............. .. 
Millerville, Componenls & Aaseri1bies 

MA Needham HeIghIs, The NewscoII Co. 

MN Eden Prairie. EIecIro Mark .......... .. 
Me Florissant, aM. Brown & Assocs. .... . 
NJ Medford, The McCoy Grp. .......... .. 
NY Bohemia, JSA ...................... .. 
NY Chempl8ln, LMI Connectors, Inc. •..... 
NY Rochesler, Lamb ~ ............ . 
NC Charlotte. OVer & Ovar, Inc. .......... . 
NC Raleigh, Over & Over, Inc. .......... .. 
OH Columbus, McFadden Sis. .......... .. 
PA EesIon, The McCoy Grp. ............ .. 
WI Dak Creek, PrIme Dvcs. ............ .. 
Cen MontreeI, Que., AVOIronics .......... .. 
c8n Toronto, Onl, Avotronics ........ , .... .. 

Local Distribu/.Ionl 

3OH187-D034 

617-444-1923 
612-944-5850 
314-839-3600 
609-953-0770 
516-244-2584 
51~298-5360 
716-329-8350 
704-542-9111 
919-876-7338 
614-781-31n 
215-383-0350 
414-263-3900 
514-697-2135 
416-475-2019 

,.;z Tempe; ConlrOl Design Supp. ......... 602-829-7981 
CA Anaheim, ConlrOl Design Supp. ....... 714-821-6173 
CA Fullerton, InterconnecI Specs. • • • . • • . . • 714-n:rD411 
CA San Carlos, Conlrol Design Supp. . • ••• 415-592-4606 
CA San Diego, Control Design Supply .... 819-457-9822 
CA Santa Ana, BDSEIcIms. .............. 714-682-1050 
CO Denver, ConIroI Design Supp. ......... 3O:r296-1922 
CT Wallingford, Conlrol Design Supp. . . . • . 2O:r289-9955 
FL AIIamonIe, Control Design Supp. ...... 305-766-3220 
FL Pompano Beech, ConIrOI Design Supp. 

305-782-1311 
GA Slone Mountain, ConIrOI Design Supp. 

404-979-3500 
IL Chicago, Control Design Supp. .••••.. 706-307-8944 
IL Chicago, Leeds ....................... 312-625-3800 
IL Schaumburg, ConIrOI Design Supp. ... ·706-307-8900 
IN IndianapoliS, ConIrOI Design Supp. .... 317-766-4559 
IA Marion, Control Design Supp. ......... 319-37:r2923 
KS Kansas CiIy, ConIrOI Design Supp. .... 91 :r382-4248 
MD Gaithersburg, Axis EIcIms. ............ 301-84Q-9640 
MA Wobum, Control Design Supp. •.•. . • • . 617-832-9404 
MN Minneapolis, Control Design Supp. .... 612-721-1828 
Me St louis, ConIrOI Design Supp. ....... 314-426-3150 
NJ Union, Avantl ......................... 201-964-0333 
NY Canandaigua, Advacom .............. 716-396-9050 
NY Whiteslone, Power EIecIro Supp. ..... 716-767·1447 
NC· ChartotIe, ConIrOI Design Supp. •.•• • •• 704-566-4410 
PA Malvern, ConlrOl Design Supp. •• . • • •• • 215-296-0150 
TX ArlIngton, Bell ~ SIs. ............. 817-481-5303 
TX AusIIn, Wolford EIcIms. "........... .... 512-339-1131 
TX Dallas, ConIrOI DesIgn Supp........... 214-35&-1441 
TX Dallas, Wolford Elclms. ............... 214-320-0294 
TX Houston, Wolford EIctms., Inc. ........ 71a,&47-3583 
UT Neph~ ConIroI Design Supp. . . • . • . • • • • • 601-82:r2977 
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Manufacturers and Sales Offices Directory LUCAS 
WA Kent, Control Design Supply. . . ..... .. 206-251-6323 
WI New BerlIn, Control DesIgn Supp...... 414-784-1015 
Can CaIgaIy, AB, Mernco .................. 403-256-3399 
Can Edmonton, AB, Wholesale EIecIronics 

....................... ................. 403-451·2180 
Can Montreal, Que., FerroIIonic Components 

....................................... 514-341·3450 
Can Montreal, Que., Megastar Electronics 

Can onawa, Ont, ZEJ. .. ................ .. 
Can St Laurent, Que., ZE.L .............. .. 
Can Ste-Foy, Que., ZE.L .................. . 
Can Surrey, B.c., Mernco ................ .. 
Can Toronto, On!., ZE.L ................... . 
Can Victoria, B.C., Pacific Coast Electronics 

514-329-0042 
613-526-2911 
514-342·6211 
416-881·1262 
604-59G-1553 
514-674-7220 

604-365-5111 

LMI CONNECTORS INC. 8415 Dalton ReI., Town 01 
Mount Royal, Canada H4T 1V5, Tel: 514-733-8311, FAX: 
514-733-8440 

LNR COMMUNICATIONS, INC. 180 Marcus Blvd., 
Hauppauge, NY 11788, Tel: 516-273-7111, TELEX: 
221620, TWX: 510-227·9671, FAX: 516-273-7119; FSC 
No.: 51049; EmpI.: 200; SIa. Mgr; F. Kelly, Dir. Mktg. 

LOCKHEED SANDERS, INC. EMC Dept., 95 Canal St, 
Nashua, NH 03061·2004, Tel: 803-885-3602, TELEX: 94-
3430, TWX: 710-226-1894, FAX: 803-665-5133; FSC No.: 
94117; SIs. Mgt; (EMC) R Bossart 

LOGITEK 
THE LOGICAL CHOICE OF THE TECHNICAL MIND 

FAX: 516-467-4090 
LOGITEK, INC., 101 Christopher St, Ronkonkoma, NY 

11779, Tel: 516-467-4200, TWX: 510-224-6253; FSC No.: 
15420; EmpL: 75; SIa. Mgr; David Fischer 
. ........ ... .. . .. ..... ... .. . ..... a·1538·154O; D.la77 

LDc81 SaIe8 Officea & Reps 
AL Huntsville, R.O. Whitesell & Assocs. . . • 205-883-5110 
AZ Scottsdale, Logitek ................... 805-527-4700 
CA Campben, Shur Sis., Inc. .............. 408-374-5577 
CO Englewood, Advanced Technlg. MkIg. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303-789-2808 
CA Simi Valley, Logitek .................. , 805-883-7608 
CT Hartford, Dynamic Sis. 01 New England 

.. . .. .. .. .. . .. . . . .. .. .. . . . .. .. . . . . .. ... 203-693-6567 
FL Longwood, R 0. Whitesell & Assoc. .. 407·882-8662 
GA Noroross, RO. Whitesell & Assocs. .,. 404-449-9190 
IN Indianapolis, RO. Whitesell & Assocs. 

.. .. .. .. .. .. . .. .. . .. .. . .. .. . . . .. .. .. . .. 317·359-9283 
KS Wichita, 0&0 Engrg. Co. .............. 316-886-2808 
KY Pewee Valley, Ro. Whitesell & Assocs. 

....................................... 502·241·1441 
MA Burlington, Dynamic SIs. 01 New England 

....................................... 617·272-5676 

LORCH ELECTRONICS:DIV. OF VERNITRON 
CORP. 2801 • 72nd St, No., St Peteraburg. FL 33710, 
Tel: 813-347·2181, FAX: 813-347-3881; FSC No.: 29971; 
EmpL: 50; SIs. Mgr; CIIIoI MoCoy ... .. .. .. .. ... A.1751 

Local Sales Officea & Reps, 
AZ PhoenIx, J.F. Hurlbut.. .. .. .. .. .. .. .. .. 602-952-2079 
CA Los Angeles, McOougaI'/McLaugIn Co. 

.. .. . .. .. .... . . . .. . .. .. .. .. . .. .. .. .. . .. 213-477-8556 
CO Golden, J. F. Hurlbut Co. •.. .... .. ..... 303-279-7796 
KY Fl Mi1chel~ G. W. Thelen Co., Inc. ..... 608-341-6181 
MO St louis, Engrg. SVcs. ................ 314-997·1515 
NH Amherst, OACrowIey & Assocs., Inc. • • 603-6n-7050 
NJ W. Orange, E-F Tech. SIs.............. 201·731·7203 
NJ W. Orange, E-F Tech. Sis., Inc. ........ 201·731·7203 
NY Uv8lJlOO~ R&D Assocs. ............. 315-457-0100 
NY Pleinview, E·F Tech. Sis. .............. 518-942-7400 
OH Chagrin Falls, G.W. Thelen Co.,Inc. .... 218-543-1095 
PA Glenside, Koebert Assocs., Inc. ....... 215-887·2310 
TX Plano, zeus E"9'Q. ................... 214-423-2027 
WA Seattle, G. M. GiUetI & Assocs. ••.•..•. 208-284-3344 
EXP NY, Great Neck, Ad. Auriema ......... 516-467-0700 
Can La Salle, Que., EIectrodeaign, Lid. ..... 514-363-0245 

LORLIN TEST SYSTEMS, 8 lakeside 0IIIce PIc. 599 
North Ave., Wakefield, MA 01867, Tel: 617·245-9044, FAX: 
617·248-5622; EmpI.: 45; SIs. Mgr; Paul PedIgo 

LORTEC POWER SYSTEMS, INC. 145 Keep Court, 
Elyria, OH 44035-2214, Tel: 218-327·5050, FAX: 218-327· 
9628; EmpI.: 65; SIs. Mgr; Dale Larnirand 

MN Brooklyn Center, White Sis. Co. ....... 612-566-8694 
LOCTITE LUMINESCENT SYS., INC. LocTite Corp. MO Southfield, Ro. Whitesell & Assocs. .• 313-559-5454 

LOVE CONTROLS CORP. 1475 s. Wheeling Ad., 
Wheeling, II.. 60090, Tel: 708-541-3232, TELEX: 297115, 
FAX: 706-541·7366; FSC No.: BL919; EmpL: 72; SIB. Mgr; 
James Nolan; Dist. Mgr; Jim Clark Etna ReI., Lebanon, NH 03766, Tel: 603-448-3444, TELEX: NY Ronkonkoma, JL Sis. •................ 516-737·2801 

71 G-366-0807, FAX: 803-448-3452; Ernpl.: 200 NC Greensboro, Ro. Whitesell & Assocs. 

LOCUS, INC. Box 740, State College, PA 16804, Tel: 814-
466-6275, FAX: 814-486-3341; SIa. Mgr; Ellwood E. Brem 

LOCUS, Kaman, PO Box 740, Stale College, PA 18804, Tel: 
814-466-6275; SIa. Mgt; Ellwood E. Brem 

LOCUS COMPlITlNG CORP. 9600 La Cienega Blvd., 
Inglewood, CA 90301-4440, Tel: 213-670-6500, FAX: 213-
670-2960; Empl.: 275 

LOCUS INC. 1842 Hollman Street, Madison, WI 53704, Tel: 
606-244-0500, FAX: 606-244-0528; Empl.: 18 

LODESTONE PACIFIC, 4085 E. La Palma Ave. Bldg. G, 
Anaheim, CA 92807, Tel: 714-630-1343, FAX: 714-63G-
8460; FSC No.: OJWU1; EmpL: 11; SIs. Mgr; Mark Soukup 
.... . .. ... ... ........ .. . .. ........ .. .. .. ... A·1210·1211 

Local Sales Offices & Reps 
IL Chicago, Charles Atwater Assoc. ...•. 706-666-2303 
MA Boston, Anchor Engrg. Corp. .......... 506-896-2724 
NY Long Island, Kahgan Brody Assoc. .... 516-536-2300 
PA Easton, Kendon Co. .................. 215-253-3100 
VA Roanoke, A.B. Kreger Co. ............. 703-969-4738 
Inti Frankfurt, Germany, BFI .............. 08074 4098-0 
Inti Hong Kong, P. Leo & Co. Ud. .............. 5-413655 
Inti London, England, Cirki! ................ 0992-444111 
Inti Milano, Italy, BFI ........................ 2-33100535 
Inti Paris, France, BFI ....................... 145-330137 
Inti Roskilele, Denmark, BFI ............... 466-6289900 
inti SoIlenton, Sweden, BFI ................ 488 828 9900 

LOGICAL DESIGN GROUP, INC. 6301 Chapel Hill Rd., 
Raleigh, NC 27607, Tel: 919-951-1101, FAX: 919-951-
2844; Empl: 22; SIB. Mgr.' Cam McPhee; Dist. Mgr; 
Barbara Boyette 

LOGICAL DEVICES, INC., 1201 N.W. 65th Place, Fori 
Lauderdale 33309, Tel: 305-974-0967, FAX: 305-491· 
6956; SIa. Mgr; Botj Sims 

LOGIC BEACH INC., 8033 Pasadena Ave., La Mesa, CA 
91941, Tel: 619-698-3300. FAX: 619-469-8604; EmpL: 10; 
SIs. Mgr; David Parks; Dist. Mgt; David Parks 

....................................... 919-273-1945 
OH Dayton, Ro. Whitesell & Assocs. ..... 513·296-9546 
OK 0&0 Engrg. Co. ...................... 31 EHiB8-2808 
NY Mendon, Tech Mark .................. 716-624-3640 
PA Pittsburgh, RO. Whitesell & Assocs. .. 412-963-6161 
TN Nashville, Ro. Whitesell & Assocs. ... 615-352-4760 
TX Dallas, 0&0 Engrg. Co. ............... 214-241·3099 
VT Burlington, Dynamic Sis. 01 New England 

......................... , .. . .. • .. .. ... 802-883-8865 
VA Charlottesville, Elctrn Sources, Inc. ... 604-973-7008 
WA Kirkland, Skye-Tek .................... 206-826-2115 
Can Lachine, Que., Electrodesign Lid. . . . . . . 514-636-4836 

LONG ISLAND TRANSFORMER & INDUCTOR 
COMPANY, INC. 882 Wallace Ave., Baldwin, NY 11510, 
Tel: 516-766-5644; EmpL: 5 

LONGSHINE TECHNLG. INC. 2013 N. Capitol Ave., San 
Jose, CA 95132, Tel: 408-942-1746, FAX: 406-942-1745; 
EmpI.: 300 

LORAIN PRODUCTs, Reliance Electric, 1122 F St, 
Lorain, OH 44052, Tel: 216-268-1122, TELEX: 98-0505, 
TWX: 196131; EmpI.: 1200; SIs. Mgr; T. F. Mcfadden 

LORAL DATA SYSTEMS, P.O. Box 3041, Sarasota, FL 
34230, Tel: 813-371-llBll, FAX: 813-378-1893; FSC No.: 
06141; EmpL: 900; SIa. Mgt; F. V. Bud Hinkel 

LORAL DATA SYSTEMS, Data Recorders, P.O. Box 
3041, Sarasota, FL 34230, Tel: 813-371·0811, FAX: 813· 
378-1893; FSC No.: G8-00K-6301-80078; EmpL: 750; SIa. 
Mgt; Steve HoII 

low key 
FAX: 508-281-6321 

LOW KEY CORPORATION, Strong Group, 105 
Maplewood Ave., P.o. Box 1195, Gloucester, MAOl930, 
Tel: 506-28Hl448; EmpL: 25; SIs. Mgr; Brian Hendricks 
. ................. .. ... ..... .. .... .. . .. .... a·1820·1821 

Loc8I Salas Offices & Reps 
AL Huntsville, MacKay Sm~h Assocs. .... 205-539-9005 
CO Englewood, EIctm Comp. SIs. ........ 303-782-9576 
CT Weatherlield, Compak ................ 203-563-4784 
FL Orlando, MacKay Smith Assocs. .••.•• 407-423-4353 
GA Tucker, MacKay Smith Assocs. ....... 404-498-9913 
IL SkoIcie, Eleciro Tech Mktg. ............ 312-676-3151 
IN GreenfIeld, France Entprs ............ 317-462-6098 
MO Baltimore, Hagy Assocs. .............. 301·529-3995 
MA Westford, Bucher Assoc. . .. .. ..... .. .. 506-692·7503 
NJ Lebanon, F F. Sylvester Assocs. ...... 201-735-2488 
NY Coram, F.F. Sylvester Assocs. ... : ..... 518-473-2018 
NC Raleigh, MacKay Smith Assocs. ...... 919-847·2277 
PA Newtown Sq., Hagy Assocs. ...••.•... 215-459-0504 
UT SaIl Lake City, EIctrn. Comp. SIs. 

LSI LOGIC CORP. 1551 McCarthy Blvd., MIlpitas, CA 
95035, Tel: 408-433-8000, TELEX: 172153; Dist. Mgt; 
John Mucciaro 

LORAL FAIRCHILD, Imaging Sensors, 1801 McCarihy 
Blvd., Milpitas, CA 95035, Tel: 408-433-2500, TWX: 910- LTI,INC.363StPauIBlvd.,CarolStrearn,IL60188, Tel: 708-
373-211 0 FAX' AM A~~2508' ~.. Mnr' Jim Johnson' 888-8B88, FAX: 706-888-9480; EmpL: 60; SIs. Mgr; Mike , . ...,.,....,.,.. ,~. .... ' ........ _.1 
Dist. Mgr; Jim Johnson ,~~- ..... 

LORAL MICROWAVE·FSI, Semiconductor Div., 16 
Maple ReI., ChaImsIord, MA 01824, Tel: 506-256-
4113/8101, TWX: 710-343-0404, FAX: 506-937-3748; 
FSC No.: 26629; EmpL: 90; SIa. Mgt; O. Langan 

LTX CORPORATION, LTX PIc. @ University Ave., 
Westwood, MA 02090, Tel: 617-461-1000, TELEX: 
4430108, FAX: 617-328-5895; EmpL: 1,500; SIa. Mgt; 
Roger Blethen, Sr. V.P. Sis. 

LORAL MICROWAVE NARDA, 435 Moreland Ad., LUCAS DEECO CORP., 31047 Genstar Road, Hayward, 
Hauppauge, NY 11788, Tel: 516-231.1700, TWX: 510- CA 94544-7831, Tel: 415-471-4700. FAX: 415-488-3500; 
221-1867, FAX: 516-231-1711; FSC No.: 99899; EmpL: SIa.Mgr;Bill Lepior,Natl; DISt. Mgr;Brian Frey,lntL 
400; SIs. Mgt; Robert Napper 

LOGI COMP ELECTRONICS, INC., 1009 W. Boston Post 
ReI., Mamaroneck, NY 10543, Tel: 914-698-9332, FAX: LORAL MICROWAVE·NARDA WEST, 214 Devcon Dr., 
914-698-9456; EmpI.: 6 San Jose, CA 95112-4210, Tel: 408-436-4400, FAX: 408-

436-8476; FSC No,: BF15O; Empl.: 200; SIa. Mgr; Leon 

LUCAS DURALITH CORPORATION, 525 Orange St, 
MilMl1e, NJ 08332, Tel: 809-625-6900, TWX: 809-625-
6345 .; EmpI.: 375; SIs. Mgr; Leroy Napper, V.P. SIs.; Dist. 

LOGICOMP ELCTRNS, INC. See Pres-Air·Trol Corp. 

LOGIC TECHNOLOGY, INC. 109o-B L'Avenlda, Mtn. 
VIeW, CA 94043, Tel: 415-967·1007, FAX: 213-641-4691; 
FSC No.: 51019; SIs. Mgt; Mel Morgan 

LOGIMETRICS, 121-ll3 Dupont Sl, Plainview, NY 11803, 
Tel: 516-349-1700. TELEX: 7608152, FAX: 516-349-8552; 
FSC No.: 33013; EmpI.: 75; SIa. Mgr; Eugene Blum 

Becker 

LORAL MICROWAVE·WAVECOM, 9036 Wimelka Ave., 
Norlhrldge, CA 91324, Tel: 816-882-3010, TB.EX: 
6502408147; FSC No.: 28979; EmpL: 109 

Mgr; Nick Tonkery, SIs. Mgr .................... 801822 

Local Sales Officea & Reps 
CA Anaheim, Lucas Duralith-Westem DiY. 

....................................... 714-778-6700 
NHMillord, Lucas Duralith-AKT Olv. ...... 603-672-0470 
NJ Millville, Lucas Ouralilh-Easlem Div. .. 809-625-B9OO 

LORAL TERRACOM, Sub. of Loral Corp., 9020 Balboa LUCAS EPSCO, INC. 99 South St, Hopkinton, MA 01748-
Ave., San Diego, CA 92123, Tel: 619-278-4100. TELEX: 2204,TeI:506-435-24OO, TELEX: 95-1110, FAX: 506-435-
TERRACOM A SDG 18-2774, FAX: 619-292·1140; SIs. 2022; FSC No.: 15894; Empl.: 240; SIs. Mgr; John M. 
Mgr; Michael A. Lapadula Shalhoub 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 725 



LUCAS 
LDcaJ Sales OffIces & Reps 

IA Cedar Rapids, MIdwest Tech. SIs., Inc. 
.......................... ~ ,', ......... . 

i<S Lenexa, Midwest Tech. SIs., Inc. .•. , ••. 
MO St. Charles, MIdWesI Tech. SIs., Inc. •.. 
NY HunIIngton. roe EnIprs. Inc. ........ .. 
NY Syracuae. L A. HoIIze ................ . 
OH Dayton, R. A. Ehlert Assocs.,Inc. .... .. 
. TX Dallas, Kruvand Aasoc., Inc. .......... . 

319-365-4011 
913-888-5100 
314-441-1012 
518-692-5200 
315-479-6641 
513-253-9197 
214-437-3355 

LUCAS. LEDEX INc.. p.o. Box 427,801 Scholz Dr. 
vandaIa, OH 45377-()427, Tel: 513-888-3621, TELEX: 
6874241/6874243, FAX: 513-688-8624; FSC No.: 81~ 
E"",,: 450; SIs. Mgt ~ T. C. RIsIofI . 
.............................. 801828-1831,1731,1915 

LDcaJ Sa/es OffIces & Reps 
AI. Huntaville, DHR Mktg.. Inc. ............ 205-722-0440 
AZ ScoI\sdaIe, Arcom SIs., Inc. ........... 802-947-5745 
CA San Diego, InIeraIaIe Mktg. Assocs. •.• 6190693-3220 
CA s.atoga. Testco, Inc. ................. 408-253-1800 
CA Woodland Hills, Interstate Mktg. Assocs. 

....................................... 818-683-7606 
co Englewood, InIegrated MotIon Sys..... 303-792-5616 
CT BIoomIIeId, SJR.Assocs. •••••••••••.•• 203-243-9343 
FL 0earIieId, Techn. Mktg. Assocs. ....... 305-427-1080 
FL Largo, Techn Mktg. Assocs. .......... 813-531-4405 
FL Orlando, Tei:hn. Mktg. Assocs. •.••••.• 407-857-3760 
GA Dululh, DHR Mktg.. Inc. ............... 404-584-0529 
II. Elk Grove VI., ConIroI SIa., Inc. ........ 312-595-2110 
KS Leawood, ThundarbiJd Tech. Sis. & Svcs. 

....................................... 913-642-7220 
KS WIchita, ThunderbIrd Tech. Sis. & Sves. 

\ 

Manufacturers and Sales Offices Directory 
LUTRON ELECTRONICS CO. 205 SUI. ReI, 

CoopersbuIg, .PA 18036, Tel: 215-282-3800, TELEX: 
847475, TWX: 510-&51-3756; EmpI.: 378; SIs. Mgt~ John 

. McKiernan; m.t. Mgt~ Robert Veil Home 

LUTZE, INC. 38 Fairfield PQ West CaIdweI~ NJ 07006, 
Tel: 201-227-2371,800-447-2371, FAX: 201-227-2954; 
EmpL:6 

LUXO LAMP CORP. p.o. Box 951, Port Chest8r, NY 
10573, Tel: 914-937-4433, FAX: 914-937-7016; Empl: 
150; SIs. Mgt ~ Robert H. Newton 

, 1(1) 
FAX: 216-786-8711 

LXD, INC.. 7650 first Place,CleVeIancI, OH 44146, Tel: 216-
786-8700, 113.EX: 96-5442 LXD BCWD; FSC No.: 68706; 
Empl: 100; SIs. Mgt~ Patrick Bowen; m.t. Mgt~ Patrick 
Bowen ................................... 801097-1099 

LDcaJ Sales Offices & Reps 

LDcaJ Sa/es OffIces & Reps 
AZ Phoenix, Howe & Howe ............ .. 
CA Las AAImiIos. Powa SpeciaIIaIs •.••.• 
CA San Jose, Bytec Sis. ......... ; ........ 
CA 81rri Valley, Powa Specialis1s .......• 
co Alvada, MountaIn High Mktg. ........ . 
CT Guilford, Data Mark, Inc. ............ .. 
FL Melbourne, ..Nm Kennedy Assocs. .•••• 

. AI. Huntsville, Dean Assocs., Inc. ........ . 
MD Luthervtlle, DGR .................... .. 
MA Norwood, JMG, Inc. .................. . 
NJ Clifton, ROI SIs. ...................... . 
NM Albuquerque, NeIco EIectronIx .•••.••• 
NY VIctor, NeI SIs.(Upper NY) .......... .. 
OH Troy,8-Tek ...•.•.•.•.•.•.•...••...... 
OH Mason. 8-TEl( ........................ . 
PA west a-, TCA Assocs. .......... . 
MN RIchfIeld, Clap Rep Co. .............. . 
NJ ToIoWa, R.Ol Sis. .................. .. 
WA Lynnwood, Blair HiI8Ch Co. .......... . 
WI Genoa CIty, Vine Sales, Inc. .......... . 
can Scatborough. CIInIronics lid. ........ . 

802-264-7971 
213-5114-9418 
4OII-43s-aoo4 
805-581-4785 
303-422-2573 
203-453-0575 
407-676-6875 
205-534-2256 
301-583-1380 
617-762-5333 
201-340-1515 
505-293-1399 
716-924-1844 
408-435-8004 
513-339-5233 
215-692-6853 
612-681-2191 
201-612-9806 
206-774-8151 
414-279-3871 
416-297-8688 

MABUCHI MOTOR AMERICA CORP. 475 Park Ave. 
South, New Vork, NY 10016, Tel: 212-686-3622, TELEX: 
23-4374, TWX: MABU, FAX: 212-532-4263; EmpI.: 10.000 
................................................. 801283 

PANAFAX: 212-532-4283 

AI. Maciaon, OTM Inc. .................. .. 205-837-5082 LDcaJ Sales Offfces & Reps 
CA Redwood CIty, James S. Heaton Co. .. 
co Littleton, MAC ...................... .. 
II. NorIhbrook, Hawanl Benjamin Assoc. 

415-387-9000 MI DeIroiI, Mabuchi Motor Ama1ca Corp: 
303-794-4684 313-370-9080 

.............................. ......... 31tw!36-5777 CT 
MA Westford, SIR Assocs. ................ 508-692-2500 ID 

....................................... 706-272-2800 MACCOR, INC.. 2805W.4OIhSlJael, Tulsa, OK 74107,TeI: 
Seymore,SlurdyCorp: ........... , .... ~77 .. ~ 916-446-1874, FAX: 9180445-1496; FSC No.: 6625; SIs. 

MI Royal Qak,HiIllronics, Inc. ............ 313-435-0920 IN 
MN Minneapolis. Joeco/Melius, Inc. ....... 612-681-3343 IN 

BoIse, N.R. Schultz Co. •..••..•.••...• c.U<7'o>.......,., Mgt. Anaew 0. MacKay 
Fort W8yne, AI. Bontempo Assoc. .... 219-476-1057 -

MO Maryland HeIghts, Thunderbird Tech. Sis. .& Svcs. 
....................................... 314-298-8940 

NY Clatk Mills, KLM-Gamer Co. .......... 315-853-6126 
NV Oceanside,' BitIan Assocs., Inc. .•...... 516-678-6222 
NY Pi\IsIord, I<J.M.GM* Co. ........ ..... 716-381-11350 
NC RaleIgh, DHR Mklg.,1nc. ...... ........ 919-829-1970 
PA King of Prussia, Freeclman-Malla Assocs. 

....................................... 215-337-11211 
SC ~1Ie, DHR Mktg.. Inc. •.... ...••.. 803-235-3594 
TN NashvIlle, OHR Mktg.,1nc.............. 615-331-2745 
TX Auatin, ION Assocs., Inc. .............. 512-794-8007 
TX Grand Prairie, ION Assocs., Inc. ....... 214-647-8225 
TX Houaton.IONAssocs., Inc. ............ 713-537-7717 
WA Bellevue, TesIcQ, inc. ................. 206-454-7422 
WA V8IICOUVW, Testco, Inc. ............... 206-693-7262 
WI BrooIdIekI, Control SIa., Inc. ........... 414-797-9500 

LUCAS SCHAEVITZ, 7905 N. Route 130, Pemsauken, NJ 
08110.1489, Tel: 6C)9.682-8000, TWX: 710-&92-0714; 
FSC No.: 93190; EmpI.: 201; SIs. Mgt~ M'1ka finnerty 

indianapolis, R. L Bontempo Assocs. 
317-293-8312 

KS Prairie VIllage, C. Logsdon & Assocs. 
.................. ................... .. 913-381-3833 

MA Wellesley HUIs, Sturdy Corp: .......... 617-235-2330 
MN Minneapolis, George Russell & Assocs. 

....................................... 612-854-1168 
MO St. louis, C. Logsdon & Assocs.. ...... 314-849-5125 
NH Deny, Sturdy Corp: ................... 803-434-8440 
NJ HaddonIieId, Sunday O'Brien ......... 809-429-4013 
NJ Westwood, Jarms EIcIms. ............ 201-686-9390 
NC Raleigh, Eastern EIcIms. .............. 919-876-7591 
OH Cleveland, EIecIronics MkIg. Corp: ••.• 216-442-3441 
OH Columbus, Electronics Mktg. Corp: •••• 614-299-4161 
OR Beaverton, N.R. Schultz Co. ..•.•. ..•.. 503-643-1644 
TX AustIn, THT Sis. ...................... 512-835-2796 
TX Dallas, THT Sis. ...................... 214-793-1501 
WA Bellevue, N.R. Schultz Co. ............ 206-764-1690 
can Concord, On!., ITT Multicomponents .. 416-736-1144 

MACHINE COMPONENTS CORP. 70 ~ Ad., 
PIaimriew, NY 118P3..TeI: 516-694-7222, FAX: 516-694-
7252; FSC No.: 15531; ~ 46; SIs. Mgt: 0. L Dubov 

MACOM, INc.. 43 Second Ave., Bldg. 8, BurlinglOn, MA 
01803, Tel:. 617-272-3000, 113.EX: 94-9484, TWX: 710. 
332-6789 

M/A-coM CONTROL COMPONENTs DIV, M/A
COM; 21 Continental Blvd., MerrImack, NH 03054-4343, 
Tel: 603-424-4111, TWX: 710-336-0874, ESVLNK: 
62038279, FAX: 603-424-8580; FSC No.: 16179; EmpI.: 
750 

M/A-coM GOVERNMENT PRODUCTS, INC. 10713 
Gilroy ReI, Hunt Valley, MD 21030, Tel: 301-771-0077, 
FAX: 301-771-6025; FSC No.: 29644; SIs. Mgt~ Frederick 
D. Reynolds 

LVDALl. INc.. MANNING DIV. p.o. Box 328, Troy, NY MIA-COM LASER DIODE, INC. See Laser Diode, 
12181, Tel: 516-273-8320, FAX: 516-273-6361; Empl: Inc., Div. of Morgan Crucible 
185; SIs. Mgr~ Ray Dugan LUcAS WEiNSCHEL., P.o. Box 8001, Gaithersburg, MD 

20684-8001, Tel: 301-848-3434, TELEX: 440702, FAX: 
301-94&-3625; FSC No.: 93459; SIs.Mgr~Cur1lsW.Crews LYNN ElECTRONICS. il15 Pennsylvania Blvd., 

F~1Ie, PA 19047, Tel: 215-877-6700, 800-523-6075, 

MIA COM LTD. Humphrey ReI, Dunstable, BedIordahIre, 
England LUS 4SX, England, Tel: 44(582)471200, TELEX: 
82295; Empl: 500; SIs. Mgt ~ 0. McGuinness 

LUCAS WESTERN INc.. Electro Systems Division, 
610 Neplune Ave., Brea, CA 92621, Tel:' 714-871-4500, 
TWX: 910.240-3803, FAX: 714-671-4503; EmpL: 175; SIs. 
Mgt ~ Jerry Neumeyer 

LUCAS ZETA, INC.. Lucas Aerospace, Inc.. 2611 
Orchard Parkway, San Jose, CA 95134, Tel: 406-434-3800, 
FAX: 408-433-0205; FSC No.: 31260; ~: 280; SIs. 
Mgt ~ Richard Wood 

LUFF RESEARCH, 22 N. Tyson Ave., Floral Park, NY 
11001, Tel: 516-356-2880, FAX: 516-356-2757;~: 5; 
SIs. Mgt~ R. soo-

LUFf INSTRUMENTS, INC. Hillside Ad., P.O. Box 214, 
Uncoln, MA 01773, Tel: 61N!59-9215, FAX: 617-25&-
9215;~:12 

LUMEX OPTO/COMPONENTS, INC. 292 E. Hellen ReI, 
PalatIne, U. 80087-6955, Tel: 7011-35&-2790. FAX: 706-
359-8904;~: 125; SIs. Mgt~ Hank Z8banski; m.t. 
Mgt~ Tanya Bona 

LUMITRON, PO Box 267, Summit, NJ 07902-0267, Tel: 
201-273-8998, FAX: 201-2'i'3-0e53; FSC No.: 51702; 
Ei'I1IL: 20; SIs. Mgr ~ Gil Chasaie 

LUNAIRE ENVIRONMENTAL. INC, Lunaire Limited, 4 
QualIty St, Williamsport. PA 17701, Tel: 717-326-1770, 
FAX: 717-326-7304; Empl: 130; SIs. Mgt~ Stu Lunlck 

LUNDAHL INSTRUMENTS, INC., Ezra C. Lundahl 
Inc., 429 South MaIn, Logan. UT 84321, Tal: 801-753-7300, 
FAX: 801-753-7490; EmpI.: 17; SIs. Mgt~ Val Po\tar 

TWX: 510-687-1988, FAX: 215-384-2944; FSC No.: 19151; 
EII1ll: 125; SIs. Mgt ~ H. T. Colas 

L YNTRONICS, INC., 569 Acorn St., Unit 5, Deer Park. NY 
11729, TI!i: 516-243-6397, FAX: 516-243-0232; FSC No.: 

MI A-coM OMNI SPECTRA, INC. 140 Fourth A_ 
Waltham. MA 02254-9101, Tel: 617-89().475O, FAX: 617-
890-2381; FSC No.: 26805; EmpL: 750 

OBSV9; EII1ll: 12; SIs.Mgr~ GaryL Miller .... 001467 M/A-COM PH~ INC. MIA COM, Inc. 1742 Crenshaw 

L YN-TRON, INC. 3150 Damon W~, Burbank. 6A 91sos. 
Tel: 213-849-8211, 800-423-2734, FAX: 818-840-9581; 
FSC No.: 05791; EmpL: 85; SIs. Mgt ~ Kory L Wanlle; m.t. 
Mgt ~ Kory L W8IdIe 

LYON METAL PRODUCTS, INC, Box 671, Aurora, II.. 
60507, Tel: 708-892-8841, FAX: 1-800-367-6681; EmpL: 
800; SIs. Mgr~ J. L Wiebusch 

L VTAON INCORPORATED, Dragon Court, Woburn, MA 
01801, Tel: 617-933-7300, TELEX: 951-934, FAX: 617-
935-4529; Empi.: 75; SIs. Mgt ~ Edwin Carell 

LZRelectronics,inc. 

FAX: 301-670-0436 
LZR ELECTRONICS, INc.. 8051 c8sana Ave., 

Gaitheraburg. MD 20879, Tel: 301-921-4800; ~: 35; 
SIs. Mgr~ John AndI8oII; DIBt. Mgt~ Greg Mozlngo 
..•.•• 1823; C>1446-14U, 1786-1781; 001042-1043, 

1878-18811 

Blvd., Torrance, CA 90501, Tel: 213-320-6180, TWX: 910. 
349-6851, FAX: 213-61&-9191; FSC No.: 50998; EmpI.: 
260;- SIs. Mgt ~ CharlIe Hancock . 

MACROAMP INC. p.o. Box 1512, UkIah, CA 95482, Tel: 
707-462-2222, FAX: 707-462-4103; EmpL: 25 

MACRODYNE INC.. 4 Chelsea PI., Box 376, CIIton Pk, NY 
12085, Tel: 516-383-3800, FAX: 518-383-0049; EmpL: 16; 
SIs. Mgt ~ Clifford J. Jurus 

MACROUNK, 1500 N. Kellogg Drive, Anaheim, CA 92607, 
Tel: 714-777-8800, FAX: 714-777-8807; Ei'I1IL: 40; SIs. 
Mgt ~ Bill Goodale 

MACROMA11C DIVISION, Milwaukee EIctms. Corp.. 
7917 W. CInton Ave., Milwaukee, WI 53223, Tel: 414-356-
4000, FAX: 414-356-4001; FSC No.: 98684; ~: 
100-150; SIs. Mgt~ James SchoiIa' 

MACRONETICS, See Veeco InSlrs. Inc. 

MAG-CON, 1626 Terrace Dr. St. Paul. MN 56113, Tel: 612-
833-6820, FAX: 812-633-1851; EmpI.: 40; SIs. Mgt ~ Gena 
UIzau 

MAG DEV INC. 171lowrmg Three, PIIIIIIIekI, MA 01201, 
Tel: 413-442-6388, FAX: 413-443-9107; EmpI.: 10 

726 North American offices ~nly. For worldwide reps & distributors, see Vol. W~ EEM 1991 



Manufacturers and Sales Offices Directory 
MAG-HEAD ENGINEERING CO., 686-MendeIssohn 

Ave., Minneapolis. MN 55427, Tel: 612-545-1321, FAX: 
612-545-0335; FSC No.: (cage) ODU70; Ernpl.: 30; Sis. 
Mgr: Anthony T. Price 

MAGNA-POWER ELECTRONICS, INC., 135 Route 
10, Whippany, NJ 07981, Tel: 201-426-1197, TELEX: 201-
428-2853; FSC No.: 7V550; E"1'l: 1 0 .......... Dola91 

MAGNATROL VALVE CORP, 67 Filth Ave., Hawthorne, 
NJ 07507, Tel: 201-427-4341, FAX: 201-427-7611; Sis. 
Mgr: R. Kretschmer 

MAGNECOMP 

FAX: 803-878-0507 
MAGNECOMP, INC., P.O. Box 625, Gravley Rei, Pickens, 

SC 29671, Tel: 803-878-4700; Empl.: 10; Sis. Mgt: T. 
Sullivan ..............•.•......•................ A.2252 

MAGNECRAFT ELECTRIC CO., 1910 Techny Road, 
Northbrook, IL 60062-5376, Tel: 708-564-8800, TWX: 91 D-
221-0122, FAX: 312-564-3027; FSC No.: 94696; Empl.: 
700; Sis. Mgr: Wiley Greenwood; Dis/. Mgt: Wiley 
Greenwood 

~MAGNELAB 
ILiICORPORATION 

FAX: 303-447-1588 
MAGNELAB, 7315 Red Deer Or, Boulder, CO 80301-4696, 

Tel: 303-442-6700; FSC No.: 58439; Empl.: 25; Sis. Mgr: 
Carl A. Forsberg ................... A·1209,2253-2257 

Local Sales Offices & Reps 
CA San Diego, Mesa Sis. & Engrg. . . . . .. .. 619-278-8021 

MAGNETEK, Transducer Products, 650 Easy Sl, Simi 
Valley, CA 93065, Tel: 805-581-3985, FAX: 805-583-1526; 
FSC No.: 65998; Empl.: 37; Sis. Mgr: Dave Snyder 

MAGNETEK DEFENSE SYSTEMS, MagneTek, Inc., 
901 E Ball Road, Anaheim, CA 92805, Tel: 714-956-9200, 
FAX: 714-956-5397; Ernpl:450; SIs.Mgr:TyFredericksen 

MAGNETEK TRIAD, 1124 E Franklin Sl, Huntington, IN 
46750, Tel: 219-356-7100, FAX: 219-356-3148; Empl.: 
983; Sis. Mgr: Mark Decker ............. A.2259-2263 

MAGNETIC CIRCUIT ELEMENTS, 1540 Mollett St, 
SaNnas, CA 93905, Tel: 408-757-8752, FAX: 408-757-
5478; FSC No.: 09349; Empl.: 30; . Sis. Mgr: Usa Battaglia 

Local Sales Offices & Reps 
CA Fremon~ R-C Elctms. ................. 415-656-8490 
WA Bellevue, Advanced Power Comps. ... 206-747-9127 
WA Seattle, Advanced Power Comps. . . . .. 206-527-7945 

MAGNETIC COILS, INC." See MCI Transformer 
Corporation 

MAGNETIC COMPONENT ENGINEERING CO, 
11379 Playa Street, Culver City, CA 90230, Tel: 213-398-
4761, FAX: 213-572-1691; FSC No.: 52834; Empl.: 12; Sis. 
Mgr: LD. Montgomerie 

Local Sales Offices & Reps 
AZ Phoenix, C.T. Carlberg Assocs. ...•... 602-468-0750 
CA Culver City, Magnetic Comp. Engrg. . .. 213-398-4761 
CA San Jose, Silicon Valley Sis. .......... 408-432-1987 
MN MinneapoNs. A. J. Warner Co, Inc. . . ... 612-823-8272 
NJ Englewood, Cooper Assocs. .......... 201-871-4985 
NY Rochester, lrondequoillnds. .......... 718-544-6257 
NM Albuquerque, C.T. Carlberg Assocs. . .. 505-83& 1448 

FAX: 317-549-0502 
MAGNETIC INSTRUMENTAnON, 8350 E 48TH ST, 

Indianapolis, IN 48226, Tel: 317-545-2102, TELEX: 27-
2111; EmpL:35; SIs.Mgr:PeterStoIpe ........ D·1290 

MAGNETICO INC. 

FAX: 516-758-7408 
MAGNEnCO INC., 182 Morris Ave., Holtsville, NY 11742, 

Tel: 516-654-1166; FSC No.: 10581; Empl.: 65 
. .. . .. .. . . . . . . .. . .. . . . . . . .. . .. .. . . .. . . . . . .. A·2264-2265 

MAGNETIC RADIATION LABS, 690 Hilftop Drive, Itasca, 
IL 60143, Tel: 708-285-0800, FAX: 706-285-0807; Empl: 
43; Sis. Mgr: Ken Phillips 

MAGNETICS, Spang & Co., Box 391, Butler, PA 16003-
0391, Tel: 412-282-8282, TWX: 71D-373-3821, FAX: 412-
262-6955; EmpL: 750; Sis. Mgr: J. F. Huth 

MAGNETIC SHIELD CORPORAnON, Perfection 
Mica Co., 750 North Thomas Or, Bensenville, IL 80106, 
Tel: 708-766-7800, TWX: 91D-256-4815, FAX: 708-786-
2813; FSC No.: 06682; Empl.: 43 ......... C.1698-1699 

Local Sales Offices & Reps 
CA Foster City, Potech & Bensinger Inc. .. 415-578-6200 
CA Woodland Hills. Cal-Ward SIs. Co. .... 213-883-2202 
FL Orlando, Ludlum Assoc. Co. .......... 305-894-7761 
MD Baltimore, Bernard WMe & Co. ....... 301-484-5400 
MA Framingham, Harvard Technlg. ....... 617-899-4568 
MI Livonia. Amtech Reps. ................ 313-474-8300 
MN Minneapolis. Josco-Meluis & Assocs. 

.. . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. .. .. ... 612-861-3343 
NM Albuquerque, IMEC ................... 505-883-9010 
NJ Morristown, Kenneth L Love Assocs. 

NY Plainview, Robert Smith Assoc. ...... . 
OR Hillsboro, Ternco Northwest ......... . 
PA ·Newton Square, W. Reeves Assocs. .. 
PA Sewickley, Tepli1z-Byme Assoc ....... . 
SC Walhalla, Overton Assoc. ............ . 
TX Dallas, Allied Components,lnc. ....... . 
WA Bothell, Tameo Northwest ........... . 

201-54D-0204 
516-932-3975 
503-648-8171 
215-356-7500 
412-741-3268 
803-838-7101 
214-238-0408 
206-821-5434 

MAGNETIC TECHNOLOGIES CORP, 770 Linden 
Avenue, Rochester, NY 14625, Tel: 716-385-9010, FAX: 
716-385-5625; Empl.: 65; Sis. Mgr: Gordon H. McNeil 

MAGNETOELASTIC DEVICES, Box 625, Pittsfield, MA 
01202, Tel: 413-445-5608, FAX: 413-442-3750 

MAGNETROL INTERNATIONAl. 5300 Belmont Rei, 
Downers Grove, IL 60515-4499, Tel: 708-969-4000, FAX: 
708-989-9489; Sis. Mgr: Roger T. Piegza. Na11. Sis. MgT. 

MAGNET SALES & MFG. CO. INC., 11248 Playa Court, 
Culver City, CA 9023D-6127, Tel: 213-391-7213, BOD-421-
6692, FAX: 213-390-4357; FSC No.: 17853; Empl.: 55; SIs. 
Mgr: Chris Nanji; Dis/. Mgr: Chris Nanji 

MAGNOS. 9 Bonazzoli Ave., Unil17, Hudson, MA 01749, 
Tel: 506-562-1173, TELEX: 951417MAGN, FAX: 506-562-
1175; Empl: 5 .................................. Do1291 

MAGNUM MICROWAVE CORP., 4575 Cushing Pkwy., 
Fremom CA 94538, Tel: 415-657-9898, FAX: 415-490-
3351; FSC No.: 59277; Empl: 105; SIs. Mgr: Harry L 
Fowler 

[§~ 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E. 10th St. Oakland. CA iM606 

Over e 1,000.000 •• 
Terminal 
Blocks 

in Stock. 

MAGNUM 

Over 
8.000.000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

FROM STOCK 

MICRO SWITCH 
SWITCHES 
SNAP, LIMIT,' PROXIMITY, 

SEALED, OIL TIGHT, SOLID STATE, 
PHOTOELECTRICS & SENSORS 

The 
Largest 
Relay 

Olstflbutor 
In the World • 

Over 
8.000.000 
Relays & 
Switches 
In Stock. 

Orders Placed by 3:00 p.m. are 
the Same 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, ' 

Santa Monica, CA 90404 Oakland, CA 94606 
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MAGNUM 
MAGNUM OPUS CUSTOM ELCTRN. ENGRG.,284 

Kemedy SI., iselin, NJ 08830, Tel: 908-283-4925; SIs. 
Mgt; R. GaJanty ................................ 001121 

MAGTECH CONTROLS, Vernltron Corporation, 
1801 Ptecislon Park La, San DIego, CA 92073, Tel: 819-
4211-5581, FAX: 819-428-5090; FSC No.: 10112; EqII.: 
200; SIs. Mgt; A. Carr1lbeII .................... a·1294 

LDcaJ.sBIes OffIces & Reps 
AZ fountain Hills, HaIbar Assocs. ........ 802-837-2484 
CA Glendale, Halbar Assocs. ............. 818-248-8283 
CO Wheal RIdge, Waugaman Assocs. .... 303-423-1020 
CT North Haven, KItchen & Kutchln ....•• 203-239-0212 
FL Largo. Labrant ...................... ;. 81~538-8480 
GA Dunwooc!, Hugh Assoc. . . .. .. . . .. . . . . . 404-398-5848 
IL Northbrook, Howard Benjamin ........ 708-272-2900 
MA Burlngtori, Kitchen & Kutchin ......... 817-229-2880 
Me $I. LouIs, Rush & West ............... 314-886-3332 
NJ Cherry HlI~ Lanson Assocs. .•...•. . • . . 809-424-4870 
NY Jericho, MeIro Tech. Sis. .... • • . . • • . • . • 516-935-3330 
NY Syracuse. T -squared EIcIms., Inc. • • • . • 315-483-8692 
NY VIctor, T-8quared Elclms., Inc. ........ 718-924-9101 
OH Dayton. Rlxan Assocs. ................ 51~222-0011 
TX Dallas, CMR .......................... 817-379-6540 
.lIT Salt Lake City, Waugaman Assocs. ..• 801-281-()802 
VA FrederIcksburg, Vemitron ..•..•.••.•.• 7~752-4499 

MAG-TEK. 20725 S. AnnaIee Ave., Carson, CA 90746, Tel: 
21~l-8602, TWX: 51()'600-0821 MAG TEl( CASN, 
FAX: 21 ~1-3958; DIst. Mgt; Shelley Schira 

FAX: 804-722-1194 
MAIDA DEVELOPMENT CO, 20 Ubby Sf. Hampton, 

VA 23883, Tel: 804-72~785; EfI1lL: 299; SIs. Mgr; 
Edward T. MaIda, Frank Thompson 
........... ; .......... ...... .. A~1086-1089, 1942-1944 

Locel Sales 0If/ces & Reps 
CA La Habra, Cygnus Sis. Engrg. Corp. ... 21 ~91-2993 
CA Redwood City, Hickey Inds. Sis. Corp. 

( 

415-594-9978 

[§.! 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 100h 51 . oakland, CA 94606 

I'~W!I'J~I 
(213) 452-8002 

[§~ 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 100h 51., Oakland, CA 94606 

• Manhattan" 
ELECTRIC CABLE COAfIORAT1OH 

(213) 452-8002 

) 

Manufacturers and Sales Offices Directory 
FL VeIO Bch., John M. Hansen Assocs. ~ •• 
IL SchaIlmburg, S- (Silvers EIctrns.) •• 
Ml Southfield, M. GoIIHeb Assocs. ••.••.•. 

407-778-4858 
7~7999 

313-358-4151 

LDcaJ Sales Offices & Rsps , 
CA Hayward, Man!-. EIec. Cable Corp. 

....................................... ~ 
MN $I. Peu~ Johnson Co. ............... .. 812-841-1878 CA Los Angeles, Manhallan EIec. CebIe Corp. 

~7050 ....................................... ~ NH AmhersI, D.A. Crowley & Assocs. .•••• 
NY Rockville Centre, 8-1 Assocs., Inc. •••.• 518-538-4242 CA Sen Franciaco, ManhaItan EIec. CebIe Corp. 
NY Upstate, InactiveComp. Sis. ........ .. 
NC Raleigh, F.B.D. Sis.. Corp. ............ .. 
OH Cleveland, RK Cor..,s. .............. .. 
OR Beaverton, UnIComp, Inc. ............ . 
SC Msukln, Carl Hart : .................. . 
TX Plano, Mega Tech MkIg., Inc. ......... . 
VA Danville, F.BD. Sis. .................. . 

315-445-9800 
91~ 
218-842-9312 
503-843-1646 
~288-2323 
21~ 

804-838-1499 

....................................... ~ 
GA Atlanta, ManhaIIan EIec. cable Corp. 

• .............. ; • • . .. • • • . • • • • • • • • • . • • • • 800-368-4798 
IL NIles, BensdorI & Johnson............ 708-847-8512 
IN indianapolis, Wiltrout SI&, Inc. ......... 317-577-7500 
MA Holliston, Menhallan EIec. cable Corp. 

................................... •• .• 8O().255-1429 

VA HampIon, Maida Dev. Co. ............ . 804-7~0785 MN Maple Grove, North Central SIs. •..•.. 8OD-829-2885 
Bridgeton, Man!-. EIec. Cable Corp. VA Manesses(North8m), F.BD. SIs. Corp. NJ 
· . . . . . . . • . . . . . . . ... . .. . . . . . . . . .. .. . . • . • 80().225-2293 
Fairfield, Manhattan EIec. Cable Corp. , 
.•.. ............... .................... 8OO-8II!Hl148 
Cleveland, Manhattan EIec. Cable Corp. 

....................................... 7~7212 NJ 
WA Snohomish, UniComp. Inc. ............ 208-588-0511 
can Dundas, 0. J. Hyslop &'Co. ........... 418-828-0288 OH 

MAINE POLY, INC., P.o. Box 8 Ate. 202, Greene, ME TX ~~~'~~'c:c;;p,' 11()().988-9473 
04238, Tel: 207-848-7440, FAX: 207-848-5492; FSC No.: 
48280; EqII.: 130; SIs. Mgt; Jon CIwe 

MAIN PROTOTYPES L TO. Moldmakers/lnjectors, 15 
Raglin PL, Cambridge, Ont, CAN ,Nl R7J2, Tel: 519-822-
2291, FAX: 519-822-3208; EmpI.: 10; SIs. Mgr; David Main 

MAKK-O INDUSTRIES, 761 Nepperhan Ava., Yonkers, 
NY 10703, Tel: 914-378-0180, 914-378-0161, FAX: 914-
376-0182; EfI1lL: 18; SIs. Mgr; V'oncent Passalacqua; DIst. 
Mgt; Debbie carroll ............................ (>1586 

Locel SateS 0If/ces & Rsps 
AZ Prescott, IMEC ...................... . 
MA Lee, Frencls Blasin .................. . 
NJ Upper Montclair, McCarrOn Entprs. •••. 
NM Albuquerque, IMEe .................. . 
TX Dallas, S & B SIs. .................... . 

602-445-8727 
41~2~70 

201-7~112 

505-294-1124 
214-389-5938 

MALCO, DIV. OF MICRODOT, INC. See Microdot, 
Interconnect Sys. DiY. 

MAlLORY BATTERY, See Duracellinti. 

MALLORY CONTROLS, Emerson Electric 
canada. P.O. Box 210, 1079 Parkinson, Rc1, Woodstock, 
0nL Canada N4S 7W8 .. Tel: 519-539-4891, TELEX: 23 
MOY 001, FAX: 519-539-8884; FSC No.: 37842;78055; 
SIs. MgT; Joe Labonte; DIst. Mgt;' Joe Labonte 
..................... :.............. A·1091,2084-2085 

Local Sales Offices & Rsps 
IL ChIcago,M & S SIs. ................... 708-934-1200, 

FAX:708-934-9189 
MN $I. Pau~ Johnson Co. .................. 612-841-1878, 

· . . . .. . .. . .. . .. . . .. . .. .... .. . .. . .. . .. . . 800-392-4928 
WA Redmond, Elctm. Mktg. Grp., Inc. •••••• 208-882-0982 

LDcaJ DI8Itibutot8 
AL Macison, See Wife & Cable .......... . 
CA EI Monte, MeI8halI EIctrns. ........... . 
CA EI Tom. SouI"C8lY Wire & Cable .....•. 
CA Long Beach, John a Rudy Co. ...... . 
CA Oakland, BrIM EIctrns. ................ . 
CA San Jose, Compass Cor..,s. ......... . 
CA Santa Clara, Trinity EIcIms. .......... . 
co Denver,.CSID ........................ . 
CT Greenwich, WIS8 Camps. ............ . 
FL Orlando, Hanmond EIcIms. ......... .. 
FL Pensacola, Elctm. Supp. Co. ......... . 
FL Tamarac, Poow EIcIms. ............. . 
FL Tampa, Dow EIctrns. ................. . 
LA Harahan, MG Elc\ms. ............... .. 
MD OwIngs Mil~ Cameo EIctms. ........ .. 
MA Burllnglon, QPL ••••..••••.•••.•••••••• 
MA Hudson, Metro Wire & Cable ........ .. 
MA Woburn, Pacer ...................... . 
MI Madison HeIgh1s, Quad EIctms. .•.•.•• 
NY Johnson City, .., EIctrns. .......... . 
NY Long Island City, H. L Dalis .......... . 
NY Ml Vernon, QAR/All American ...... .. 
NY Rochester, Slmcona EIctms. ••.••.•... 
NY Syracuse, Newark EIctrns. .......... .. 
OH Cincinnati, Hughes Peters .......... .. 
OH Columbus, Hughes Peters .......... .. 
OH Strongsville, Calvert Wire & Cable ••.• 
OH Yellow Springs, EIecItoshieId ........ . 
PA AIIenIown, P. A. Peters ............... . 
PA Harrisburg, Cumberland EICtms. •.•.•. 
PA MontgomeryviIIa, PyIronIC Inds. ••..••• 
TN MemphIs, Bluff City EIctms. .......... . 
TX AustIn, Wholesale EIcIm. Supp. .•.••.• 
TX Houston, Houston Wholesale EIcIms. 

205-772-9816 
818-442-7204 
714-3Il0-0466 
21~ 
415-894-5888 
408-432-7575 
408-98lI-9011 
~292-9594 
203-531-4880 
407-841H1011O 
904-432-8916 
305-749-1910 
813-828-5195 
504-~ 
80().227-7077 
817-229-2424 
508-582-8288 
817-935-8330 
IIC)().989-822O 

807-729-3528 
718-381-1100 
914-899-2224 
80().274-8268 
315-437-8811 
80().543-4483 
8O().282-1282 
9OD-321-1203 
8O().882-1054 
800-322-85II3 
8OQ.892-7425 
8O().582-5780 
901-345-9500 
512-478-9588 

FAX:612-841-0148 
NY New York, Hebert Ruda Assoc., Inc. .... 212-721-1001, 

FAX:212-721-1004 
OH Cleveland, ESI •.... 218-931-9555,FAX:218-931-8847 
ix Dalles, EftecSIs. .•. 817-288-2898,FAX:817-282-3010 TX 

lIT 
Houston, Kent EIctms. ............... . 
Salt Lake City, Kimball EIctrns. ....... . 

713-644-8320 
71~78().7770 

801-328-2075 
802-23+9921 
208-282-2511 

MALLORY CONTROLS, . Emerson Electric, 2931 
Waterfront Pkwy-E. Drive, IncIanapoIis, IN 48214, Tel: 317-
328-4010. FAX: 317-328-4244; Empl: 2,000; SIs. Mgt; 
LawisJones 

VT 
WA 
WA 

BeIh!II. Clifford of Vermont ........... . 
Seattle, Radar EIec. Co. .............. . 
Woocinvilla, Northwest Wire & Cable 

MALLORY I NORTH AMERICAN CAPACITOR CO. MANN, HENRY, INC. 3993 Mann Road, HuntIngdon 
4780 Kentucky Ava., Inclanapolls, IN 48241, Tel: 317-858- VaHey, PA 19008, Tel: 215-355-7200, TELEX: 8851160, 
3731,TELEX: 317:.ea7-609o, FAX: 317-858-2500; EmpL: FAX: 215-355-5134; EfI1lL: 52; DIst. Mgt; Mickey Holler 

450; DIst. Mgt" Torn Green, V.P. Sis. & MkIg. 

MANAGE. INC. Fibre Optics Elctrns. Sys. Grp. P.O. 
Box 175,40 Nichols Ad., ChIcopee, MA 01014, Tel: 41~ 

MANTEX CORP. 1800 Metamora Rc1, P.o. Box 15E, 
Oxford, MI48371, Tel: 31:H28-8210, FAX: 313-828-1520; 
EmpL: 100; 8/8; Mgt; DavId Rice 

592-9123, FAX: 41~594-4891; EmpL: 33; SIs. Mgr; David MANUFACTURERS COMPONENTS, INC., 2280 w. 77 

Menard St., Hialeah, FL 33018, Tel: 305-656-4481, 8OD-387-D377, 

MANGER ELECTRIC COMPANY, INc.. W. Henry St., 
Stamford, CT 08902, Tel: 203-348-7761, FAX: ~324-

TELEX: 514181, FAX: 305-823-8934; EqII.: 5; SIs. Mgt; 
Jackie Barker 

5447; FSC No.: 20282; ErnpL: 100; 8/8. Mgr; Peter J. MANU-TRONIcs, INC. 8701-1 DOth SI., Lakeview 
Romaniello Corporate PI<., Kenosha, WI 53142-95oa. Tel: 414-847-

7700,414-847-7302, FAX: 414-947-7729; EqII.: 300 

• Manhallan~ 
ELECTRIC CABLE CORPORATION 

FAX: 91.4-967-1616 
MANHATTAN ELECTR~ CABLE 

MARATHON POWER TECHNOLOGIES, P.o. Box 
8233, Waco. TIC 78714-8233, Tel: 817-778-0850, TWX: 
91D-894-5203 MARATHON WAC 

MARATHON SPECIAL PRODS., Marathon ElectrIc, 
13300Van ~ Rc1,Bowllng Green, OH43402, Tel: 419-
352-8441, TWX: 81D-499-2988, FAX: 419-352-0875; FSC 
No.: 28405; EmpI.: 150; 8/8. Mgt; J. ~si 

CORPORATION, Station Plaza, Rye. NY 10580, Tel: MARCO MANUFACTURING CO., INC., 2021-43 So. 
914-987-8000, TELEX: 137-387; EmpL: 150; SIs .. Mgt; 29Ih St., PhIladelphia, PA 19145, Tel: 215-483-2332, FAX: 
AUan P. Marconi, VP.SIs. & MkIg. .............. C·1771 215-334-4990; EmpI.: 35-40 

728 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
MARCON AMERICA CORP. 998 Forest Edge Dr. V!IRIOI1 LOC8I DisIJ1butots 

Hilts, .. 60061. Tat 312-913-9980, FAX: 312-913-1150; CA Los Angeles, NaIl Wire & C8bIe •..... 213-225-5611 
EmpL: 14; SIs. Mgt: Tony Ollla; DIat. Mgt: Helen A. Stubbs CA San Bernadino, Indl Dielectrics wast 

MARCONI CIRCUIT TECHNOLOGY CORP .• 160 
Smith Sl, Farmingdale, NY 11735, Tel: 5111-:!93-8836, 
FAX: 516-293-0061; Empl: 500; SIs. Mgr: Kurt Kuhl 

MARCONI INSTRUMENTS, 3 Pearl Court, Allendale, NJ 
07401. Tel: 201-934-9050, FAX: 201-934-9229; SIs. Mgr: 
Carl Pepple, Gen. Mgr. . .• . . . . . .. . •. . . . . . . . . . . . .. 1)01292 

LOC8I S8Je8 Offlces & Reps 
A2 Tempe. ScienIIfic Dvcs.Wast .. .. ... ... 602-730-9n4 
CA CItrus Hights, L.any Allen d/b/a! LK. Allen 

....•...••.....................•....... 916-638-7655 
CA santa Fe SprIngs, Wallace & Wallace 

..•. ... .•. .•.. .. .......... . .•..•..•.... 213-945-2908 
CA Shingle SprIngs, LK Allen Comms. ..•. 916-676-2533 
CO BroomIieId, ScienIiIIc Dvcs. Wast ..... 303-469-5145 
CO LIttleton, K. C. MarkeIers, Inc. ••••..••• 303-972-8411 
Fl Orlando, Pan1arra Sis., Inc. .•.•..•..••. 407-855-6130 
GA AIphareIIa. Panterra Sis. .•.........••. 404-n2-9944 
GA Decatur. Panterra SIs., Inc. ............ 404-325-0165 
IL Schaumburg. K.W. Meyers •...•....••. 70&-882-4806 
IN Indianapolis, K. Meyers •....••.••.••.• 317-573-0966 

CO Denver. Brownell EIcIms. ........... .. 
NY EndweI~ Pryrne-Line ................ .. 
cr Hartford. Wee-Garde ................ .. 
Fl Davie, Aroo Dislrs. ................... . 
Fl Lakeland, SWItch ComroIs ........... . 
GA Atlanta, Accu-Tech Cable ........... .. 
IL ChIcago, Fay Electric Wire .......... .. 
IL West Chicago, JJ. Glenn ......•..•.•. 
IN Indianapolis, Marian Rubber ........ .. 
KS WichIta, Midwest Aircraft Supp. ...... . 
LA New 0rIesns, Rlda Parts ........... . 
MD Rockville, Read Plastics ............ .. 
MI 51 Clair Shores, Spemco ............ . 
MN Bloomington, K.L Tannenill ......... .. 
MO 51 louis, Midwest Switch ............ . 
NY Rochester. Simcona EIcIms. ......... . 
OH Chagrin Felts, EfecIroIOck ............ . 
OR Wilsonville, aT.s. Wire .............. . 
SC Greenville, EIec:1roIock, Inc. .......... . 
AR Little Rock, Hisco .................... . 
cr Manchester. IMS Inc. ................ . 
VA Roanoke, Control Distbn. ............ . 
Can ~ Onl, MarfIex-Barratt lid. 

714-381-4734 
303-333-3541 
807-748-5200 
203-527-7705 
305-473-2550 
800-262-7619 
404-455-8422 
70&-287-9222 
70&-293-7800 
317-838-6525 
316-267-3318 
504-561-5959 
301-881-7800 
313-nl-27oo 
612-881-8700 
314-567-7164 
716-326-3230 
216-543-8828 
503-882-7050 
803-297-8830 
501-568-3105 
203-281H005 
703-n4-4588 

416-626-0220 

MASTER 
MARTIN SOUNO PRODS. INC. 28 Alpha PaIk, 

CIeveIend, OH 44143-2297. Tel: 216-442-2288, FAX: 216-
442-nI3; Empl: 4; SIs. Mgt: ChrIatopher MMln; DIat. 
Mgt" ChrIstopher MerlIn 

mRAWRY 
PRODUCTS INC. 

FAX: 714-973-2931 
MARWAY PRODS. INC.. 311 N. Clara Sl, santa Ana, CA 

92703, Tel: 714-973-1800; FSC No.: B0955; Empl: 23; SIs. 
Mgt: Tom GoreIh ........................ 1)02212-2213 

LOC8I S8Jes Offlces & Reps 
AZ Glendale, Sunbird Inds, Inc. •.•...•.•.• 802-439-0134 
CA MIIpIIas, Ward EIcIm. Packaging Sis. •. 4OB-945-042O 
CA Santa Ana, Marway Prods., Inc. ....... 714-973-1800 
CO Monument, SunbIrd Inds., Inc. ......... 719-481-2900 
CT Meriden, PCIH'ower ConversJon Sys. 203-235-4888 
FL Land O' L.ekes, AJ's Power Source. Inc. 813-996-2563 
MD Landover. SeI-Tronlcs, Inc. .. ...... .... 301-341-2700 
MA HopIdnIon, Eastern Sys.1nc. ........... 508-435-2151. 

506-435-2517 
IIH Londonderry. pes.. Power ConversIon Sys. 

.. .. .. .. .. .. .. .. . .. .. .. .. • .. . .. .. .. .. .. 603-434-2371 

KY Louisville, Webster Assocs., Inc. ...••• 502-937-8189 
MO Sur1onsviIIe, Elect. MkIg. Assocs. . ..... 301-792-9300 
MD Laurel, Elect. MkIg. Assocs. .•......... 301-953-7800 
MA WeetIord, ICS Assocs. ...............• 506-765-5131 
MA WeetIord, ICS Assocs. •..•..•......... 50&-892-3545 

MARKEM CORP. 150 Congress Sl, Keene, NH 03431. Tel: TX 
603-352-1130, T8.EX: 710-366-1aoo. FAX: 603-357- WA 

RIchardeoI\ Interactive Co/r1l. Sis. .... 214-66&-2277 
Bellvue, Underwood HanIIy •..•••.•••• 206-643-1793 

MI Houghton Lake, W.EPrIce & Co. ...... 517-366-8702 
MI Rochester. Webster Assocs., Inc. . . . . . . 313-375-0420 
MN Minneapols, K.W. Meyers • . . • • . . . • . . . • 612-622-9253 
MO Maryland HgIs.. Comms. Equip. SpecIalties 

5871; FSC No.: 3B3BQ; Empl: 1400; SIs. Mgr: Rich MASTECH, INC. lorN" Test SyStems. PraciIIIon ReI., 
Howsen Danbury. CT 08810, Tel: 2b3-744-0096, TB.EX: 

.....•...•.............................. 314-291-7641 
NJ Allendale, Allan Mowat . . . . . .. . . . . . . . . • 201-!134-9O6O 
NM Albuquerque, ScianIitic Dvcs. ........• 505-863-3668 
NY Rochester. TAE-REP •..•..•......•..• 716-566-6710 
NY Whitney PoInt, Tae-Rep •..•.•....•..• 607-892-3705 
NO PlMViIIe, Communications MkIg. SE, Inc. 

. . . • • . . . .• . . . . . • . . . . . .. . . • . .. . . . . . . . . . . 704-542-0374 
OH 51 Mary's, Thomas Shelby Co......... 41~n 
OR Oregon City. Proctor Sis. & MkIg. ••... 503-857-7563 
TX AustlI\ Eng. Equip. Sis. ••.•.•...•••.•. 512-46NI655 
TX Dallas, EES . .... .. ........... .. ... .... 214-644-8661 
TX Richardson, EnsJg. Equip. Sis. ... :.... 512-467-9655 
VT Graniteville, ICS Assocs. .............. 602-476-4223 
Wi Burtonsville, K.W. Meyers Co. ......... 708-862-4806 

MAREL INSTR. CO. 907 South East 13th PI., cape Coral, 
Fl3399O, Tel: 813-574-8788; Empl: 14; SIs.Mgt:T.Swift 

MARKAT DIV. Wild Oats Corp., 1432 Fox Hollow Way. N. 

MARKENRICH CORP. 1812 Flower A_ Duarte, CA 
91010, Tel: 81B-359-919Q, TaEx: 298727. FAX: 81B-359-
5223; FSC No.: 63837; Empl: 8 

MARK EYELET INC .• AMP. Inc., 63 Wakelee ReI., Wolcott, 
CT 08716, Tel: 203-756-8847. T8.EX: 69-8191. FAX: 203-
755-9410; EmpL: 90; Dist. Mgt: Andrew Babiak 

LOC8I DisIJ1butots 
CA San Francisco, Marshall ............. . 
CA SAn Jose, Compass ~ ......... . 
CT Wallingford, Cronin .................. . 
Fl Orlando, Hammond Elctms., Inc. ••.•.• 
Fl Orlando, Marshall .................... . 
IL Chicago, Newark .................... . 
MA Neadham, Cronin .................... . 
NY Bohemia, Car-Lac EIcIms. .......... .. 
NY Rochester. Mesline EIctms.,Inc. .•..... 
PA Philadelphia, Powell EIcIms. ••••..•••• 
WI Milwaukee, Marsh EIcIms. ........... . 

406-942-4800 
406-432-7575 
203-285-3134 
407-841-1010 
407-767-8565 
312-784-5100 
617-449-5000 
516-587-4200 
716-546-5373 
215-365-1900 
414-475-6000 

Myrtle BelL. SC 295B2, Tel: 803-249-5191. FAX: 803-249- MARK POLARIZED CORP. 25 Davids Dr. Hauppauge. 
5191; EmpI.:211; SIs.Mgr:K.LCsmpbeU; Dist.Mgr"W. NY 11788, Tel: 516-273-1122, FAX: 516-436-7257; FSC 
a H_er No.: 5695; Empl: 10; SIs. Mgr: Ronald M. Miller 

Markel 
CORPORATION 

FAX: 215-270-3138 
MARKEL CORP •• p.o. Box 752, Norristown, PA 19404, 

Tel: 215-272-8960, TWX: 51Q-660.0929; FSC No.: 03890; 
Empl: 228; SIs. Mgr: Allan R SoIdwiech; Dist. Mgt: L J. 
Clemente ...................................... C>1877 

LOC8I S8Je8 Offlces & Reps 
A2 Phoenix, Sheller-Kahn .. . .. .. .. .... ... 602-257-9015 
AL ~. MYA, Inc. ............... 205-284-1948 
CA LA. Nail Wire & Cable ............... 213-225-5611 
CO EvergI88l\ Mid/Wast Co. ............. 303-374-4629 
CT Hamden, Dstcom .......... . .. .. .. .. .. 203-286-7005 
Fl Dea1te1d BelL. Jack Krutek & Assoc. .. 305-427-4202 
IL Schiller PI<., Wm R Bolles ............ 312-876-7BBB 
MD Glen BurnIe, F. Loll ........ ........... 301-744-4611 
MA Waltham, Dstcom .................... 617-881-4800 
MI Centon, L George & Assoc............ 313-454-0580 
MN Mlnneepolla, Technical Camps. Grp... 612-536-9512 
MO FJorlseent, Mid/West Co. ............. 314-837-3361 
NJ Colonia, Heft & Ficarra ................ 201-381-5193 
NY Lynbrook, Hell & ficarra .............. 516-599-3351 
NY Rochester. Apex ...................... 716-272-7040 
OH Chagrin Felts, EIectroIock .. .. .. .. .. .. . 216-543-8828 
PA Flourtown, COM Inc. .............. . ... 215-233-0333 
SC GreenvIlle, EIec:1roIOck Inc. . . •• . • . . . . • . 803-297-8830 
TN Murfreesboro, AIphe MkIg. ............ 615-896-6102 
TX Richardson, CJ. G8Ivay .............. 214-234-3371 
WI Mequon. Wm R Bolles ............... 414-241-3320 
EXP Plymouth Meeting, Pe. BaIIogh & Thrall 

....................................... 215-825-5710 
Can RexdaIe,OnI, True North Technology 

....................................... 416-744-2233 

MARKTECH INTERNATlONAL CORP. 5 HemlOck Sl, 
Lalhsm, NY 12110, Tel: 518-788-8591. FAX: 518-786-
6599; ~: 42; SIs. Mgr: Lou Verenini 

MARL£E SWITCH CO. 933-0 N. Central Ave.. Upland, CA 
91786, Tel: 714-982-8988, FAX: 714-982-B9B9; EmpJ.: 10; 
SIs. Mgt: LeRoy Tichy 

FAX: 214-341-5212 
MARLOW INDUSTRIES. INC. 10451 Vista Park Ad., 

DaItas, TX 75238-1645, Tel: 214-340-4900, TWX: 910-
860-5161; FSC No.: 55888; ~: 160; SIs. Mgr: John 
Nelson; DIat. Mgr: David Marlow ........ C>1630-1831 

MARQUARDT SWITCHes INC. 2711 Rte. 20 ~ 
Cazenovia, NY 13035, Tel: 315-655-8050, T8.EX: 703-
287-UO, FAX: 315-855-8042; SIs. Mgt: R A. Phifipchlk, 
V P. MkIg.; DiBt. Mgr: P. O'Addario 

MARSH-MCBlRNEY. INC. 4539 MeIropoIItan Court, 
Frederick, MD 21701. Tel: 800-366-2723, 301-874-5599, 
TWX: 710-62B-00B3, FAX: 301-874-2172;~: 90; SIs. 
Mgt: K. Steiding 

MARSH PRODUCTS, INC. Spectrum Companies, 
inti., 33B McKee Sl, Batavia,1L 60510, Tel: 706-B79-8OOB, 
FAX: 706-879-8072 

MARTEL ELECTRONICS, Be Industrial Way p.o. Box 897. 
Salem, NH 03079. Tel: 603-893-OB88, FAX: 603-B9B-8B2O; 
SIs. Mgr: David DeVries 

7104565030; EmpJ.: 57; SIs. Mgr: L Sanders Corbit 

MASTER APPLIANCE CORP. 2420 18th Sl, Box 88, 
Racine, WI 53403. Tel: 414-633-7791. T8.EX: 28~; 
FSC No.: 83284; Empl: 54; SIs. Mgt: Don Royer. NaIl Sis. 
Mgr.; DIat. Mgr: F.W. Kreecanko, !nt'l Sis. Mgr. 

MASTER BOND. 154 Hobert Sl, Hackenaack, NJ 07601. 
Tel: 201-343-8983, FAX: 201-343-2132; FSC No.: 58504; 
Empl: 16; SIs. Mgr" James Brenner 

Distributor 

MASTER DISTRIBUTORS, p.o. Box 25662, Los 
Angeles, CA 90025, Tel: 213-452-1229 . 
......... A·1247. 1632. 1731. 1148. 2188. 2308. 2420; 

801152. 1210. 1313. 1350. 1384. 1310. 1488. 1508. 
1528.1557. 1m. 1632. 1730. 1770. 1792. 1852. 

1890; C.l052. 1348. 1410. 1478. 1538. 1660. 1818 
.................................................. : ......... .... 608.610.611, 
612.618.631,632,635,641.649.651.652.661.665. 
667.668,669.672,689.692,695,699.700.701.710. 
717.720.722,723.727.731.737,738.753.755.763. 

772.784.789.792,803.807.808.810.812.817 

FAX: 213-399-8600 
MASTER ELECTRONIC CONTROLS. P.o. Box 

25905, Los Angeles, CA 90025, Tat 213-452-1338, TB.EX: 
162041 MASTER SNM; ~: 74; SIs. Mgr: Jamil Nfzam; 
DIat. Mgt: BeInda. Valle ................. a.1541-1544 

BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 100h 51 .. Oakland. CA 94606 

(213) 452-8002 

EEM 1991 North American offices only. For worldwide reps & distributors, see VoL W. 729 



MASTER 
Local S8IeB Offices & Reps 

CA Los Angeles, Master DIstrs. .. ........ .213-829-4656 
CA Santa Monica, Master DIstrs. •..•.... ,. 213-452-1229 

Local Di8IJibutorB 
CA Oakland, Brill Elctms. ••••...•••••••..• 415-834-5888 
CA Santa Monica, Master DIstrs. •.•• , • • . . • 213-452-1336 

MATECiNSTRUMENTS, INC., 75 South SI., Hopkinton, 
MA 01748, Tel: 508-435-9039, FAX: 508-0135-5289; Empl: 
55; SIs. Mgr: Harry Ivas 

MATERIALS RESEARCH CORPORATION, Route ~ 
Orangeburg, NY 10962, Tel: 914-359-4200, TaEX: 
221862 MAC UR, FAX: 914-425-6075; EmpI.: 780; SIs. 
Mgr: Robert 8.Kase 

MATH ASSocs.. 2200 Shames Dr. Westbury, NY 11590, 
Tel: 516-334-6800, FAX: 516-334-6473 

MATHEMATICAL SYSTEMS DESIGN, INC. 11835 w. 
Olympic Blvd. SuIte 745, Los Angeles, CA 90064, Tel: 310-
479-7180, FAX: 310-479-0942; SIs. Mgr: Lorr Kramer 

THE MATHWORKS, INC. 21 Ellol Street. So. Natick; MA 
01760, Tel: 506-653-1415, TELEX: 910-240-5521, FAX: 
508-653-2997 

MATRIX CORP., 2260 Disbibutors Dr. IndianapoDs, IN 
46241, Tel: 317-246-2036, FAX: 317-246-8369; ErnpI.: 10 
••.•.•...•.•..••.•..•••.•.•••..•.•••...•••.••.••• 001185 

MATRIX CORP, 1203 New Hope Ad., Raleigh, NO 27610, 
Tel: 919-231-8000, FAX: 919-231-8001; Ernpl: 65; SIs. 
Mgr: Michael Bryant 

FAX: 818-222-2304 
MATRIX SYSTEMS CORP" 5177 N. Douglas Fir Ad., 

C81ebasas,CA91302, Tel: 816-222-2301; FSC No.: 33281; 
EmpL: 75; SIs. Mgr: Randy Sue RabIdeeu ••..• B·1545 

Local S8IeB Offices & Reps 
AI. Hun18Yi11e, Reynolds A$Soc., Inc. •.•... 407-259-7000 
f(Z ScottadaIe, Faser Techn. Sis. •....•... 802-946-4404 
CA Huntington Besch, Scientific Devlces-West 

.•• ••.. . ..•.. . .•••.•.. .. •.•.• .. .... .. .. 714-640-3501 
CA San Jose, Scien1ific Dvcs. West .•.•... 406-554-0455 
CO Broomfield, Scientific Dvcs. .....•..... 303-469-5145 
CT Meriden, Polylek Assocs. •......•..•.. 203-834-4499 
Fl Melbcurne, Reynolds Assocs., Inc. ...• 407-25!Hooo 
Fl Newport R/chey/Corai SprIngs, Reynolds Assocs. 

•••••.•••••..•••••••••••.••••••.•••••.• 407-259-7000 
GA Duluth, Reynolds Assoc., Inc. ......... 407-259-7000 
IL ArlIngton Hgts., CornIeI Midwest •.••.. 706-392-4040 
IN Indianapolis, CornteI Midwest ..••••... 317-253-1681 
KS Shawnee Mission, ComteI Midwest •.. 913-269-0762 
MA Ashland, Polylek Assocs. ••••.•.•.•... 506-681-4741 
MA FalmOuth Hgts., RJC Assocs. ...•.•... 506-54Q-6832 
MI Sou1h1ie1d, Ccmte~lnstr. .............. 313-359-2505 
MN Wayzata. CcmteI Midwest............ 612-476-1551 
MO Manchester, CornIeI Midwest ••••..••• 314-227-7220 
NY Mamaroneck, BassIn Tech. Sis. Co. ... 914-698-9358 
NO Raleigh, Reynolds Assoc. •.........•.. 407-259-7000 
OH Cleveland, CornteIlnstr. • • • • . •• • . • • . . •• 216-442-8080 
OH Columbus, CornteIInstr. •••••••••••••• 614-876-8305 
OH Dayton, CornIeIInstr. •.••••••••••••••. 513-426-5310 
OR Portland, Topp Engrg. Sis. •••••••••••• 503-244-7265 
PA PIttsburgh, Ccmtellnstr. ....•••..•.••• 412-922-5720 
SO Greenville, Reynolds & Assocs. ..•••.• 407-259-7000 
TX CarrclIton, Seaton Ccrp. ..•......•.... 214-980-9860 
UT Scientific Devices .•. : .• '............... 801-973-9411 
VA Fairfax, Schibley Assocs. •••.....•..•• 703-591-3006 
WA Jjellevue, Topp Engrg. Sis. ............ 206-747-5400 
WI New Berlin, Ccmtel Midwest .......... 414-544-8042 

MATROX 8..ECTRONIC SYSTEMS, LTD, 1055 St 
Regis Blvd. Dcrva~ au, Canada H9P 2T4, Tel: 514-885-
263D, TELEX: 05-822798, F'AX: 514-885-2653; EmpL: 450; 
SIs. Mgr: Ed Dwyer, VP Sis.; DIBt. Mgr: Bruce Seidel 

FAX: 714-960-6492 
MATSUO ELECTRONIcs. 2134.MaIn Street. Suite 2OD, 

Huntington Beach, CA 92648.,1el: 714-989-?491; EmpL: 
854; SIs.,Mgr:TedWiItee .: ............. A.1082-1097 

Manufacturers and Sales Offices Directory 
Local S8IeB OffIces & Reps 

f(Z Tempe, FP SIs. ..................... .. 
CA Mission Viejo. Angle Assocs. ......... . 
CA Redwood City, James S. Heaton Co. .. 
Fl Plantation, Gallagher ............... .. 
GA Norcross, Macro Mktg. ....... : ...... .. 
IL Des PlaInes, ESCD Assocs. ......... . 
IN Indianapolis, STB & Assocs. ........ .. 
MD RandaIISIOwn, Chesapeake Mktg. •••.• 
MA Randolph, Ha1ch Assocs. ....... ; .... " 
MI Grand RapIds, OEM EIctrn: Sis. ..... .. 
MI St Clair Shores, OEM EIctms. ........ . 
MN St Pau~ Proud Inds. ................. . 
NJ Fl Lee, Nep1une Elctrns. ............ ' .. 
NM Albuquerque, FP Sis. ................ . 
OH Dayton, Dclluss-Root & Co. ...... , .. .. 
OH SlrQngsviIle, Dclfus&.Root & Co. ..... . 
TX Plane, RAM EIcIms. ................. .. 
OR Beaverton, N. R Schultz ............. . 
PA PiI1sIlurgh, Dclluss-Root & Co. ..•..••. 
WA Bellevue, N. R. Schultz ............... . 
Can Scarbcrough, On!., Bach-Simpson •..• 

Local Distribulol3 
CA Garden Grove, Capacitor Supp. .: ...•. 
CA Garden Grove, NaIIonaI EIctms. •...•. 
CA San D/ego,Southland Ccmps. ........ 
CA San Jose, Passive Technlg. ...•••..•.• 
CA Santa Marie, Garrett Instrs. .......... . 
CA W. Covina, OSI ........ : ............. . 
CA Yorba Linde, Ccrona Elctms. ........ . 
GA Norcross. Spectrum Elctms. .......•.. 
IL Ariington Heights, MarILyn ......... .. 
IN Carrne~ AHek EIctms. ................ . 
MD Gaithersburg, Axis Elclms. .......... .. 
MA Billerica, A. W. Mayer Co. ............ . 
MA Billerica, Baldwin Ccmps. ............ . 
MA Wilmington, Aved EIcIms. ........... .. 
MN New BrIghton, Parts 1 .............. .. 
NJ Fairfield, ,C.HP.s.. Inc. ............... .. 
NJ Kenilworth, Ventron/cs .............. .. 
NY Ronkonl«lma, Baldwin Comps. ...•..•. 
PA NcrrisIown, Century E/ctm Comps. •.• 
TX Danas, C & W ....................... . 
TX DaiIas, Omni-Pro ................... .. 
VA Charlottesville, Virginia Elctms. ..... .. 
Can Montreal, Que., Preico .............. .. 
Can N. London, OM Peterson ............ .. 
Can WlIIowdaIe, On!., Electro Sonic ••..•.•. 

602-694-5303 
714-582-8858 
415-367-7158 
305-473-2101 
404-862-5580 
312-296-5310, 
317-944-9227 
301-922-5997 
617-96i330s 
61 &364-4024 
313'777-1750 
612-646-9428 
201-461-2789 
505-345-5553 
513-433-6776 
216-239-0300 
214-424-4455 
503-643-1644 
412-221-4420 
206-454-0300 
416-266-9932 

714-839-0510 
714-892-7749 
619-673-3800 
406-435-5568 
805-922-0594 
816-980-4761 
714-283-8185 
404-446-1516 
312-364-0444 
317-848-1323 
301-840-9640 
617-229-2255 
617-867-6710 
617-857-8310 
612-833-8079 
201-882-0997 
201-272-9262 
516-586-5700 
215-631-5400 
817-831-0395 
214-233-0500 
804-296-4184 
514-389-8051 
519-434-3204 
416-494-1888 

MATTHEY 8..ECTRONIcs, Television Equipment 
Associates, Bcx 393, Sculh Salem, NY 10590, Tel: 914-
783-8893, TELEX: 493-0698, FAX: 914-763-9158; Sis. 
Mgr: Bill Pegler ' 

MAXIMUM STRATEGY, INC, 1650 B BerryesSa Ad., San 
Jose, CA 95133, Tel: 406-729-1526, FAX: 406-729-7064; 
EmpL: 15; SIs. Mgr: Was Meador; DIst. Mgr: Ernie 
Ohrenstien 

MAXMAR CONTROLS INC, 99 Castleton St., 
Pleasantville, NY 10570. Tel: 914-747-3540, FAX: 914-
747-3567; SIs. Mgr: Julills Chastant; DIBt. Mgr: Julius 
Chastant 

MAXON PRECISION MOTORS, INC., 838 Mitten Ad., 
Burlingame, CA 94010, Tel: 415-697-9614, FAX: 415-697-
2687; SIs. Mgr: Sam Robinson 

MAXUS ELECTRONIC CORP, 2760 29Ih SI., Bculder, 
CO 80301, Tel: 303-447-1226, FAX: 303-447-1446; Empl.: 
6; SIs. Mgr: Eric Slack 

MAXWELL ELECTRONIcs, p.o. Bcx 12033, Research 
Triangle Park, NO 27609, Tel: 919-646-1833; ErnpL: 8; SIs. 
Mgr: Joe Harrison 

MAXWELL LABORATORIES, INC, 6868 Balbca 
A~enue, San Diego, CA 92123-1506, Tel: 619-279-5100, 
FAX: 619-279-1554;ErnpL: 600; SIs. Mgr: Michael M. 
Plum, V:P. Mktg. 

MBD INTERNATIONAL. P.O. Bcx 870577, Dallas, TX 
75287-0577, Tel: 214-786-5277, FAX: 214-404-0471; 
EmpL: 5; SIs. Mgr: Robert McLeod; DIBt. Mgr: Robert 
McLeod 

MB DYNAMICS INC, 25885 Richmond Ad., Cleveland, OH 
44146-1483, Tel: 216-292-58so, TELEX: 510-601, FAX: 
216-292-5814; EmpL: 45; SIs. Mgr: Ed Peterson 

MCCOY ELECTRONICS CO., A SUb. of oak 
Industries, 100 Watts St., P.O. Bcx B, Ml Helly SprIngs, 
PA 17065, T!lI: 717-486-3411, 1WX: 51D-65O-354a, FAX: 
717-486-5920; FSO No.: 00136; Ernpl: 450 
..•..•. . .. . .. .•.. .•..•.. . .. . •.•.•••••••.•.• A·1380-1387 

Local SaIe8 Offlces & Reps 
AI. Huntsville, EIcIm. SIs., Inc. ••.•••••.... 205-533-1735 
f(Z Phoenix, Sunwest Mktg. .............. 802-893-7677 
CA Chatswor1h, Wee-K ................... 816-700-D933 
CA San Malec, Melvin Sis. ............... 415-349-7445 
CO Grand Function, KrabIll Camp. Sis. .... 303-243-6220 
CO Littleton, Advanced Tech Mktg. ....... 303-798-4200 
Fl Oviedo, Conley & Assocs. ............ 407-365-3283 
GA Norcross, E/ctm SIs., Inc. ....•••..•.•. 404-448-6554 
IL Glendale Heights, Bela Technlg. Sis., Inc. 

....................................... 312-790-8886 
IL Ncrthfield, Feller Assoc. . • . . . . . . . . . . . .. 708-446-8065 

MAUELL CORP, 31 Old Cabin Hellow Ad., P.O. Bcx 339, IN KOkomo, Schillnger A$Soc., Inc. ....... 317-452-4057 
Dillsburg, PA 17019-0339, Tel: 717-432-S686, FAX: 717- IA Cedar Rapids, Jack L Tucker&Assoc. 
432-8688; EmpL:25; SIs. Mgr: Frank A Ulrich; Dlst.Mgr: ....................................... 319-362-1019 
Frank A Ulrich KS Lenexa, MkHech Assoc. ............. 913-541-0505 

MAUREY INSTRUMENT CORP, 4555 W. 601h SI., 
Chicago, L 60629, Tel: 312-581-4555, FAX: 312-581-
2576; FSC No.: ()3g42; EmpL: 50; Sis. Mgr: E. Maurey; 
Dlst. Mgr: Louis Derdzinski .•...•.....•... A·2045-2053 

Local Sales Offices & Reps 
CT Kllfmgworlh, Gallagher Assocs. ....•.. 203-663-2338 
MA Framingham, Gallagher Assocs. ...... 617-626-2346 
TX Dallas, THT Sis. Cc ................... 214-763-1501 

Local Distribulol3 
CA Garden Grove, Allied Elctms. .....•.•. 714-554-0731 
CA Sanla Clara, Ailed Elctrns. ............ 406-727-1690 
CO Whestridge, Allied Elclms. ............ 303-425-7144 
CT AidgeIieId, PIC ........................ 203-451~1533 
Fl Margate, Amed Elctrns. •.••.....•..••. 305-973-3070 
MA Wilmington, AIHed EIctms. ............ 617-942-0150 
MI Battle Creek, Great ~ EIctrrl& .... 616-963-6262 
MI Grand Rapids, SF E/ctm Supp. ....... 616-459-0216 
MI Westland, Alned EI~ .............. 313-595-6565 
MO St Louis, Allied EIctms. ....... ;....... 314-876-1229 
NY MinecIa, Allied EIctms. .......... .. .... 516-246-2360 
NO Raleigh, Ailed EIcIrns. ... ,............ 919-621.0415 
OH Akron, S1otts-Friedman ............... 216-253-7000 
OH Cine/mali, StotIs-Friedman ........... 513-574-7701 
OH Dayton, Stotts-Friedman .............. 513-296-5555 
OH Willoughby, Allied EIc1ms.............. 216-951-D908 
OK Tulsa, Ailed Elclms. .................. 919-683-7830 
PA BaJa Cynwyd, AIHed Elclms. .......... 215-267-6840 
TN Knoxville, Shields Elctrns. .... .. .. .. .. . 615-S98-2421 
TX Fl Worth, Allied Elclms................ 817-336-5401 
TX Houston, Ailed EIctms. ............... 713-932-7321 
VA AIexanctia, Ailed EIctms. ............. 703-836-5002 
WA SaaIt/e, Ailed Elctms.. .............. .. 206-767-5772 

MD Towson, Dickison Sis. ................ 301-823-0923 
MA Norwood, Naton Assoc. .. .. . .. .. ...... 617-762-3224 
MN Minneapolis, Dunlop CcnsIIs. ......... 612-544-1070 
NM Albuquerque, Sunwest Mktg. . .•. . .. ..• 505-898-6471 
NY Binghamton, Foster & Wager, Inc. .• . •• 607-724-7093 
NY New Rochelle, Ascot Elctms. ......... 914-235-6838 
NY Rochester, Foster & Wager, Inc........ 716-385-7744 
NO Cary, EIcIm. Sis., Inc. .................. 919-467-8468 
OH Cine/n~ Siegman Blaine Mktg. ..... 513-729-1989 
OR TIgard. Eitech Incorp. ................. ,503-684-3458 
PA Ft Washington, Bela Sis. ............. 215-843-8650 
TX Austin, R F. Kimball Co. .............. 512-443-5264 
TX Richardson, R F. Kimball Cc. ......... 214-231-3447 
VA Charlottesville, PDQ Sis. .............. 804-979-7085 
WA Bellevue, EItech. Inccrp. ..•.....•.•... 206-843-4330 
EXP NJ, Oradel~ Sylvan Ginsbury lid. ..... 201-261-3200 

MCCURDY RADIO INDUSTRIES LIMITED, 108 
CarnIorth Road, Toronto, On!., CAN M4A 2L4, Tel: 416-751-
6262, FAX: 416-751-8455; SIs. Mgr: Murray Portecus; 
DIst. Mgr: Murray Portecus 

MCE SEMICONOUCTOR, INc, 1111 FaJrlleId Dr. West 
Pam Beach, Fl33407, Tet 407-845-2637, TELEX: 44105 
(MOE UI), FAX: 407-863-8275; ErnpL: 58; SIs. Mgr: 
Thomas Mum 

MCFADDEN SYSTEMS, INC, 11835 E. Smith Ave., Santa 
Fe Springs, CA 9067D, Tel: 213-946-4414, TELEX: a77161, 
FAX: 213-946-1291; FSC No.: 25750; Empl: 30 

MCG ELCTRNS., 12 Burt Dr. Deer Park, NY 11729, Tel: 
516-586-5125, FAX: 516-586-5120; FSC No.: 29779; 
EmpL: 45; SIs. Mgr: Don Worden ........ 801375-1376 

MAURY MICROWAVE CORP, 8610 Helms Ave., Local S8IeB Offices & Reps 
CUcarnonge, CA 91730, Tel: 714-987-4715, FAX: 714-987- Fl Lake Mary, Pure Power,Inc. ........... 407-333-3212 
1112; FSC No.: 13047; ErnpL: 100; SIs. Mgr: M.A Maury, GA AtIante,On-Tr8ckSys., Inc. , .......... 404-451-8885 
Jr. IN Incianapolis, Domino ................. 317-841-8159 

730 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
MA Woburn, EMS .. .. ..•. ..•.. ... . . .•.••. .• 817-229-6686 
MI BrIghton, Cesko SIs. Co. .............. 313-227-5081 
MN St Louis PI<, EIec1ro Midwest ......... 812-922-7017 
NJ Caldwell, RTS Data .... .. .. .. .. .. .. .. . 201-228-5249 
OK Oklahoma CIty, Compu1er Power ..... 405-848-2522 
OK Tulsa, Allan & Assoc. ................. 918-883-8713 
TN Alcoa, Powerforce Sys. ............... 815-970-7584 
TX Richardson, Devices, Inc. ............. 214-991-1202 
UT SaI1 Lake City, S&T MkIg. ............. 801-268-8183 
WV Huntington, Seco, Inc. . . . • . • • . . . . . . . . . . 304-522-9732 
Can Richmond Hil~ Ont, Computer Power Eng. 

....................................... 416-764-1548 

Local DistrIbutors 
GA Norcross, Alftel Supply.. .. .. .. .. .. .... 404-448-5210 
NC Charlotte, Data Directions ••..•.•..... 704-588-5622 
PA EOekmont,RPCVideo .............. 412-828-1414 
TX Lubbocl<, Wesco .. .. .... .. .. ...... .... 806-747-3256 

FAX: 219-465-2456 
MCGILL MANUFACTURING CO., INC, 909 North 

Lafayette Street, Valparaiso, IN 48383, Tel: 219-465-2200; 
Ernpl: 295; SIs. Mgr: Tom Morris ...•.... 8-1734-1736 

Local Sales Offices & Reps 
AL Huntsville, James E Heusser Aqf. .... 205-836-3696 
AR HoI Springs, Automation Supp., Inc. ... 501-767-5444 
CA Cotati, Joseph Foster. . .. .. .. . .. . . . . .. 707-792-4392 
CA Oceanside, Mark Waggoner .......... 213-904-0156 
CO Northglenn, Dan Ryall ................ 303-452-8165 
CT Bristo~ Eric Peterson ................. 203-297-7464 
IN Bremen, Jan Richard Stahly.......... 219-282-3592 
IA Des Moines, Jerry Bunch Electricsl SIs. 

MI Chelsee, Rick Mayday .............. .. 
MN Eagan, Stan Lock .................... . 
MS Brandon, Service Electrical Sis. ...... . 
Me St Peters, Neil Klocke .............. .. 
NJ Lauren Springs, Jim Cswood ........ . 
NM Albuquerque, Paul Atkinson ......... . 
NY Old Bethpage, Susan Razzano ...... . 
NY Silver Creek, Scott Earsing .......... . 
OH Euclid, Joe Ciulla .................... . 
SC Columbia, Herold Heston ............ . 
TN Nashville, Richard Hardy ....•....•... 
TX Dallas, Raley SIs. Co. ............... .. 
UT SaI1 Lake City, Kav Paul ............. . 
VA Richmond, Wynn Meredith ........... . 
WI Kenosha, Wally Coats ............... . 
Can Mississauga, Ont, Marr Elec. Lid. . ... . 

515-287-7057 
313-995-2965 
812-890-9347 
801-992-9122 
314-947-2259 
215-359-3708 
505-292-1222 
718-830-5011 
716-325-3485 
216-574-7164 
803-733-0941 
615-74&1150 
214-388-1683 
801-484-9941 
804-275-7970 
312-299-2354 
416-277-9481 

MCGUIRK ELECTRONICS CO. INC., 212 So. Main S~ P. 
O. Box 653, Middleton, MA 01949, Tel: 617-933-3500; FSC 
No.: 55902; Empl.: 10; SIs. Mgr: R. O'Neill 

MCI TRANSFORMER CORPORATION, 411 
Manhattan Ave., Babylon, NY 11704, Tel: 516-587-0510, 
FAX: 516-587-0624; EmpL: 50; SIs. Mgr: Timothy J. 
Williams ................................. , A-2266-2276 

Local Sales Offices & Reps 
MA Orangs, MOl Transformer. . • . . . . . • . . .. 508-544-8808 
NH Nashua, Key SIs. of New England, Inc. 

803-888-8742 

IIIKENZIE 
TECHNOLOGY 

FAX: 415-651-1020 
MCKENZIE TECHNOLOGY, 44370 Old Warm Springs 

Blvd, Fremont, CA 94538, Tel: 415-651-2700; EmpL: 175; 
Sis. Mgr -' Kari Trautman; Dist. Mgr: Vicky Wodopianov 
................................................. C-1487 

Local Sales Offices & Reps 
AL Huntsville, CsrtwrIght & Bean, Inc. .... 205-830-1540 
AZ. Phoenix, Mercury Engrg. SIs., Inc. .•... 802-265-0344 
CA Pleasanton, MouKhrop Sis., Inc. ....... 415-4~0450 
CA Westminster, West EIctm. Sis., Inc. ..•. 714-898-0120 
CO Danver, Donohue Sis. Co. ............ 303-455-1719 
CT Walerbury, Compel<, Inc. .............. 203-753-6431 
FL Orlando, cartwright & Bean, Inc. ...... 407-423-1756 
GA AUanta, Cartwright & Bean, Inc. ..•.... 404-368-0180 
IL ChicagO. Goften Assocs., Inc. .•..•.... 708-512-0093 
MA Boston, Compak Inc.. .. .. .. .. .. .. .. ... 508-588-0331 

MN Twin CiIIes, GP SIs. Inc. .............. 612-831-2362 
MS Jackson, Cartwright & Bean, Inc. ...... 601-981-1170 
NH Darry, Compak, Inc. ................... 803-434-8498 
NY New York, Sticom .................... 516-724-6814 
NC CharloHe, Cartwright & Bean, Inc. ..... 704-536-0303 
NC Raleigh, Cartwright & Bean, Inc. ....... 919-876-4130 
OH Dayton, EIectro-MkIg. ................. 513-890-8322 
OR Porttand, RTS, Inc. .................... 503-244-4123 
PA Philadelphia, TCA .................... 215-692-8853 
PA Pittsburgh, EIecIro-Mktg. .............. 412-823-5400 
TN Memphis, Cartwright & Bean, Inc. ..•.. 901-362-8345 
TX Dallas, JYS Co.,/Comps. .............. 214-349-1650 
WA SeaHle, RTS, Inc. ..................... 206-285-1383 

Local Distributors 
AL Huntsville, Allied EIctms. Inc. . • . . . • . . .. 800-433-5700 
AL Huntsville, Century Festners .......... 205-883-5344 
AZ. Phoenix, Force Elctms. ............... 802-437-1080 
AZ. Tempe, D.C. Elctms. .................. 802-438-1234 
CA San Diego, Force Elctrns. ............. 619-569-9881 
CA EI Segundo, Force Elctms. ............ 213-772-1324 
CA Fountain Valley, Comps Ctr.1nc. ...... 714-979-0433 
CA Fullerton, Kent ........................ 714-773-0781 
CA Los Ange1as, Allied Elctms. ........... 714-889-4190 
CA Milpitas, R&D Elctm. Parts ............ 408-262-7144 
CA San Diego, Kent ...................... 619-271-5404 
CA San Francisco, Allied Elctms. ......... 415-487-5250 
CA Santa Clara, Abacus Elctms. •.. . . . • . .. 408-732-2000 
CA Santa Clara, D.C. EIctms. ............. 408-880-1199 
CA Santa ciara, Force EIctms. ........... , 408-748-1324 
CA Santa Clara, Kent Elctms. ............. 408-727-9810 
CA Temecule, Rancho Elctms., Inc. ....... 714-676-6454 
CA TusHn, D.C. Elctrns. ..•.....•.......... 714-259-9068 
CO Danver, Alliance EIctms. .............. 303-433-1648 
CT Danbury, Heillnd Elctms. .............. 203-797-8600 
DC AIRed Elctms.lnc. , .................... 301-<123-1081 
FL Clearwater, Allied Elctms. ............. aoo-433-57oo 
FL Largo, Electronic Precepts ............ 813-544-3636 
FL Pompano Beh., Allied Elctms. Inc. ..... 305-486-0500 
FL Tampa, Century Fasteners, Tampa ... 813-802-5770 
GA Atlanta, Allied EIctms. Inc. . . . . . . . . . . . .. 404-377-3555 
IL Bensenville, Voyager EIctms. Corp. •.. 312-880-1300 
IL Chicago, Allied EIctms. ............... 312-897-8200 
MA Boston, AIRed Elctms. Inc. ............ 617-942-3150 
MA Waltham, Vector SIs.,Inc. .............. 617-787-2790 
MA Wilmington, Heillnd Elctms. ..•.....• 1-80Q-343-5004 
MN Fridley, Voyager EIc1rns. .............. 612-571-7766 
MN New BrIghton, Parts 1 ................ 612-633-8079 
MN Stillwater, EIctm. Depot Supp. Co. ..... 612-439-9409 
NH Atkinson, Astrum Elctms. ............. 803-898-3399 
NY Bohemia, RBD Elctms ................. 516-589-7717 
NY Mineola, AHied Elctms.lnc. ............ 516-24&2360 
NC Raleigh, Allied EIctms. ................ 919-876-5645 
NC Raleigh, Century EIctms. Comps., Inc. 

OH Claveland, CAM RPC EIctm. •..•.....• 
OR Beavertor, Comp. Resourcas, Inc. ...• 
PA Pittsburgh, CAM RPC Elctm ..........• 
RI Warwick, Cs~Greg Comps. •.•........ 
TX Allen, Prime Distbg. Co. .............. . 
TX Austin, Kent Elctms. ................. . 
TX Dallas, Allied Elctrns. ................ . 
TX Dallas, Kent Elctrns. ................ .. 
TX Farmers Branch, Force EIcIms. ...... . 
TX Fl Worth, AIRed Elctrns. ............. .. 
TX Fl Worth, Allied Elctms .............. .. 
TX Houston, Force Elctms. ............. .. 
TX Stafford, Southwest EIctms., Inc. ..... . 
WA Redmond, Pyramid/Kent ............ . 
WA Kent, Comp. Resources, Inc ..•........ 

919-782-2116 
216-461-4700 
503-641-8488 
412-782-3770 
401-738-6170 
214-231-0170 
512-834-1900 
214-553-4370 
214-669-2800 
214-247-9955 
214-265-9341 
817-336-5401 
713-561-8677 
713-240-4000 
206-883-7200 
206-454-8888 

. MCL, INC., 501 S. Woodcreek Rd, Bolingbrook, IL 60440-
4999, Tel: 708-759-9500, TWX: 910-683-1899, FAX: 708-
759-5018; FSC No.: 16469; Empl.: 127; SIs. Mgr: Frank 
Morgan 

MCLEAN ENGINEERING, Zero Corporation, 70 
Washington Ad., Princeton Junction, NJ 08550, Tel: 809-
799-0100, TWX: 510-885-2543, FAX: 609-799-1081; FSC 
No.: 03522; EmpL: 118; Sis. Mgr: Craig A. Reed; Dist. Mgr-, 
Craig A. Reed ............................ C-I832-1633 

Local Sales Offices & Reps 
AZ. FOW11ain Hills, Halbar Assocs. ........ 802-837-2464 
CA San Mateo, Halbar Assocs. ........... 415-34&4700 
CA Van Nuys, Halbar Assocs. ............ 818-906-3941 
CO Aurora, Component Tech ............. 303-880-9550 
FL Orlando, Raycom ..................... 407-859-5504 
GA Duluth, Raycom ...................... 404-476-2041 
IL Elmhu~ Scott Assocs. . • . • . . • • . . . . . • . 708-279-5881 
MD HuntValley,Marktron ................. 301-628-1111 
MD Rockville, Marktron ................... 301-251-8990 
MA Chelmsford, JEBCO .................. 508-256-5800 
MI Uvonia, Electro-MkIg. ...... .,.......... 313-421-7590 
NY Rochester, Tafty Assocs. .............. 716-323-1210 
MN Minneapolis, Scott Eictm. SIs. ......... 612-929-2985 
Me Grandview, Harris-Hanson ••. • . . . • . . •• 816-763-6200 
MO St Louis, Herri ... Hanson ............... 314-432-3611 
NJ Lebanon, Sylvester Sis. Assocs. ...... 201-735-2488 

MCLEAN 
NM Albuquerque,Fry-GaIBS .............. 505-262-1525 
OH Dayton, EIecIro-Mklg.GIp. •. . • . • • . • • • • . 513-890-8322 
OH N. Royalton, EIectro-MkIg. GIp. . . • . • . . • 216-562-0075 
PA Huntingdon Valley, lnacker Sis. ••...•. 215-947-5880 
PA Pittsburgh, Elactr&MkIg. Grp. ......... 412-823-5400 
TX Houston, Mlico MkIg. ................. 713-469-5156 
TX Plano, Milco MkIg. .................... 214-578-1996 
WA Redmond, Halbar PNW ............... 206-Il82-0990 
Can Guelph, Ont, Hammond MIg. Co. ..... 519-822-2960 

Local DIstributors 
FL Fl Lauderdale, Component Distrs. .... 305-971-4950 
GA NOI'CIOSS, Component Distrs. •...•••.• 404-441-3320 
MI Ann Arbor, Wedemeyer EIctm. Supp. Co. 

. . .. . .. .. .. .. .. .. .. .. .. .. .. .. • • .. .. .. .. 313-885-8811 
NC Raleigh, Component Distrs. ........... 919-834-9485 
TX Dallas, Component Dislrs. ............ 214-644-0373 
Can Guelph, Ontario, Hammond MIg. Co... 519-822-2960 

FAX: 612-569-0533 
MCLEAN ,..IDWEST, Sub. of zero Corporation, 

4000 83rd Ave. N., Brooklyn Pk., MN 55443, Tel: 612-561-
9400, TELEX: 29-0883; SIs. Mgr ~ J. Buyse 
.. .. .. ... .. .... . ..... ..... ....... .. ..••.... 001834-1835 

Local Sales Offices & Reps 
AZ. Tempe, Phoenix Comp. SIs. . . . • . . . . • . . 802-839-0248 
CA Laguna Hills, Western AutomaIion .... 714-659-8988 
CA Oakland, Powermatic Assocs. . . . . • . . .. 415-835-8825 
CO Boulder, Comp. Prod. Sis. Co. ......... 303-530-2800 
GA Norcross, Hollingsworth & Stil~ Inc. 

.............................. :...... 1-800-241-5712 
IL Elmhurst, Scott Assocs., Inc. •.•....... 708-279-5681 
MD Rockville, Marktron, Inc. ............... 301-251-8990 
MA Chelmsford, John E Boeing Co. .....• 508-256-5800 
MI E Datroi1, Jack M. Thorpe Co. ........ 313-779-8383 
MN Minneapolis, Scott EIctm. SIs. ..•..•... 612-929-2965 
Me St Louis, Herri ... Hanson Co. .......... 314-432-3611 
NJ Totowa, R.O.1. Sis. Co. ................ 201-812-9606 
NM Albuquerque, Fry-Gatas, Inc. .......... 505-282-1525 
NY EndweI~ Reagan/Con1>ar, Inc. ........ 807-754-2171 

Over 
8.000.000 
Relays & 
SWitches 
In Stock. 

M~GILL 
l" ,,"C "ll ".., "l 

The 
Largest 
Relay & 

Switches 
Distributor • In the World. 

Orders Placed by 3:00 p.m_ are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 61h Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

M~GILl 
ELECTRICAl/ELECTRONIC PRODUCTS 

FUll LINE AUTHORIZED DISTRIBUTOR 

.qj~~ 
ELECTRIC SWITCHES 

INC 0 R P 0 RAT E D 
2478 Fletcher Dr, los Angele., Calliomia 90039·2897 

213-660-1310 800-421-8855 
FAX- 213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-5100.FREE CATALOG 31EM on REQUEST 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 731 



MCLEAN Manufacturers and Sales Offices Directory 
OH Cleveland, Marlow Assocs. .••.•...•.. 
PA Huntingdon Valley, lnacker Sis. Inc. .. . 
PA Plllsburgh, Marlow Assocs., Inc. ...... . 
TX Dallas, The ~ Connection .•••.•.. 
WA VasIIon; RTS Inc. •.•...•....••.....•.. 

216-831-8232 
215,947-5660 
412-343-5050 
214-401-3490 
206-285-1363 

'3M DYNATEL SYSTEMS DIVISION, 6801 Riverplace 
Blvd.; P.Q Box 2963, Austin;TX 78769-2963, Tel: 512-984-
3412, 800-426-8888, 1WX: 910-874-2020 

3NI 
FAX: 512-984-2211 

WA Redmond, PacIflc Mktg. SpeciaIIsIs •.• 206-682-3144 
Can London, Ont, David Allen 

LDcsJ DistrIbutots 
AL Huntsville, HalI-MIIIk.................. 205-837-9700 
AL Huntsville, Powell EIctms. .. .. .. .. .. ... 205-539-2731 
AZ . PhoeniX; Ari:rona Camps. Co. ...•..... 602-269-5855 
AZ PhoenIx, HalI-Mark ................... 602-437-1200 
AZ T~ Acaclal~ Inc. ........... ::.= 
AZ T~ Shelley-Ragon, Inc. ••.•••••... 602-684-2058 
CA Chatsworth, HalI-Mark ................ 816-773-4500 
CA Chatsworth, SheIIey-Ragon, Inc. ...... 61 B-99B-3333 
CA Cos1a Mesa, Powell EIctms. .......... 714-754-1717 
CA Fremont, AcaclalDesnco, Inc.......... 415-623-7500 
CA Garden Grove, Richey/impact EIctms. 

.... .. .. .. .. .. .. .... .. .. .. .. .. .. . .. ... . 714-685-0060 
CA Irvine, AcaclalDesnco, Inc. ..•.•.••.•.. 714-66!HlB34, 

CA RockHn, HaI~MIIIk .................. .. 
CA San DIego, AceciatDeenco, Inc. ..... . 
CA Sen Diego, Hall-MlIIk ............... .. 
CA Sen Diego, Richey/Impact EIcIms., Inc. 

213-971-2428 
916-624-9718 
619-585-4365 
619-268-1201 3M ELECTRICAL SPECIAunES DIVISION, 6801 

River Place Blvd., Bldg. 130-3N-56, Austin, TX 78726-9000, 
Tel: 800-328-1388; SIs. Mgr: Mike Martin 
..................................... : . . ... D.2238-2237 CA 

....................................... 619-271-4511 
San Diego, Shelley-Ragon, Inc. •••..•• 619-453-7133 

CA 
Loesl SaleB Offices & Reps CA 

Sen Jose, Hall-Mark .................. 406-432-0900 
Sen Jose, Powell EIctms., Inc. . . . . . . . . . 40Il-943-9020 
Sen Jose, Richey/Impact Elctms, Inc. CA Los Angeles ••••.•••••••••...•••..•••• BOO-221-1045 CA 

CA Sen Francisco ...... . . . . . . . . . . . . . . . . .. 8OC).634.8909 
CO Denver.. . . . . . . . . . . .. . . .. . . . . . . . . . . . .. BOO-328-0201 CA 

....................................... 408-432-7100 
Sen Jose, Shelley/Ragon.. ... .. ..•..• 4~ 
Santa Clara, DC EIcIrn. Supp. •••..•••• 406-9BO-1199 DC Washington ...•..•...•..•...•........ 404-447-7170 CA 

GA Atlanta.. • . . . . • • . . . . . • . . . . . . . . . . . • . . . . BOO-241-3670 CA Torrance, Kent EIctms. ............... 213-320-2700 
IL Chicago. . . . . . . . . . . . . . .. . . . . . . . . . . . . .. BOO-942-3961 CA Tustin, DC EIClrns. .................... 714-259-9068 
IN indianapolis. . • . . . . . . . . . . . . . . . . . . . . . . . 800-323-40B7 CA Tustin, HaII-MIIIk ....•..•....•....•... 714-689-4700 

Danver, CSID/lntegrated Fastn.1nc. ... 303-292-9594 
Englewood, HaI~MIIIk .. 303-790-1682,303-790-4991 
Englewood, Shelley-Ragon, Inc. .•.•... 303-762-0670 
Englewood, Shelley/Ragon ......•..•. 303-762-0670 
Cheshire, HaI~MIIIk . . • . • . . . . • . . . . . • • . . 203-271-1704 

MA Boston.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 800-851-1515 CO 
MI Detroit .••••• • • • • • . • • • • • . . • • • • • • • . • . • • • BOO-323-4OB7 CO 
MN St Paul. . • . . . . • • . • . . . . • • . . . . . . . . . . • . . . 800-392-0312 CO 
MO St louis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 800-527-1648 CO 
NJ Newlllk ............................... 201-575-2000 CT 
NY Syracuse. . . . . . . • . . . . . . . . . . . . . . .. . . . .. 212-285-9600 CT Esst Haven, JV EIctms. ............... 203-469-2321 
NC HIgh POInt ................•.•......... 919-889-7181 CT Yalesville, Schaal Assocs, Inc. .. .. ••.. 203-269-3779 

Cesselbeny, HalI-Mark . . . • . . • . • • . • . • • . 407-630-5655 OH Cincinnati ..•.........••.•....•....... BOO-523-4441 FL 
OH Cleveland.. . .. . . . . . . . . . . . . . . . . .. . . . . . 800-523-4441 FL Ft L.euderdaIe, Powell EIcIms. ........ 305-484-B377 
OH Columbus... . . . . . . . . . . . . . . . . . . . . . . . .. 800-523-4441 FL Largo, Hall-MlIIk ............ .. .. .. .. .. 813-541-7440 
PA Philadelphia. .• . . • . . . . •• . . . . . . . . • . . . .. BOO-524-0168 FL Pompano Beach, HalI-MIIIk . ... . . ..•.. 305-971-9280 
TN Memphis. • . . . • • . . . • . . . . . . . . . . . . . . . . . . BOO-241-36B9 . FL Tempe, Shelley-Ragon, Inc. ........... 813-623-8560 
TX Dallas. . • . . . . . . . . • . . • . • . . . . . • . . . . • . . .. Il00-442-8046 FL WInter Perk, Deanco .................. 305-671-5100 
TX Houston. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . IIOO-442-B046 GA Marietta, Deenco ........ ,............ 404-429-0126 
WA Seattle ••.. ; ..•..••.•.•• 206-244-7200,206-241-2250 GA Norcross, HalI-MIIIk ..••..•.....•...•. 404-447-8000 

BenHnviIIe, Magnuson EIctms. •••.•.• 312-585-7575 
Wood Dale, Hall-Mark .• 312-980-3800,312-860-0239 
Wood Dale, NEP EIctms., Inc. ..•...••. 312-585-8500 
Fl Wayne, Bellinds, Inc..... .. .. . .. .. . 219-423-3422 
Indianapolis, Bellinds, Inc. ••.••.•••...• 317-875-8200, 

WI Milwaukee .. .. .. .. .. .. .. .. .. .. .. .. .. .. 800-323-4087 IL 

-
FAX: 512-984-6972 

3M-ELECTRONIC PRODUCTS DIVISION, P.O. Box 
2963, Austin, TX 78769-296S; Tel: 1-800-225-5373 Sis. & 
Prodlnlo., TELEX: 29-7023; SIs. Mgr: BemIe GJaham 
.... , ......... . . ... . .... ................... <>1483-1468 

LDcsJ SaleB Offices & Reps 
CA CBmpbeI~ Olsheski & Assoc. ......... 408-378-6003 
CA Danville, Olsheski & Assoc. ........... 41~144 
CA PIeesanton, SedIek, Mike ............. 415-462-4547 
CA VaIencIe, Cessing Assocs. .•......•... 805-295-0225 
CO Whealridge, Cluff & Assoc. . . . . . . . . . . . . 303-425-6604 
CT Cheslre, The Macinnis Co. .....•...... 203-372-3797 
FL Apopka, Cartwright & Bean, Inc. ... .... 407-689-2168 
FL Deerfield Beach, CartwrIght & Bean, Inc. 

.. .. .. .. .. .. . . .. • .. .. . .. .. .. .. .. .. .. .. . 305-429-3400 
GA Atlanta, Wallace EIcIm SIs. •••••••••.• 800-334-3518 
L Lombard, AMP/McBride Corp. ........ 312-932-9090 
IN indianapolis, M & L EIcIrn. Sis. ........ 317-359-4742 
IA Cedar Rapids, T. Dowell & Assoc. . . . . . 319-364-38110 
KS Overland Park, T. Dowell & Assoc. .... 913-599-1100 
LA SIdeI~ Wallace EIcIm Sis. ............ 504-843-4751 
MO Usbon,s.K. MacDonald, Inc. .......... 301-442-1580 
MA Norwood, The MaciMis Co. .......... 617-762-8090 
MI WamIIl, Burcaw Co. .................. 313-573-8048 
MI ~ng, 8uIcaw Co. ................ 313-573-4605 
MN EdIna, ResIronics, Inc. ................ 612-941-9135 
MO St louis, T. Dowell & Assoc. ....... ;.. 314-849-4334 
NJ Cherry HlI~ 8.K. MacDonald, Inc. •••••• 609-482-2666 
NY Hauppauge, Aurora-Schmill Assoc. ... 516-434-1572 
NY Syracuse, T -8quered EIcInis.. Co. .•... 315-463-6592 
NY VIctor, T -squared EIctms. Co. .•........ 716-924-9101 
NC KernersvIlle, Wallace EIcIrn. SIs. ...... 919-996-2742 
OH Beachwood, EIctms. SaIemasters ••••• 216-831-9555 
OR Beaverton, PacIftc Mktg. SpecIalIsts ... 503-641-9373 
PA Mcnoeville, s.K. MacDonald, Inc. ..... 412-373-1723 
TN Tullahoma, Wallace EIcIm. SIs. ....... BOO-334-3518 
TX Dallas, Eicom MkIg. .. :................ 214-241-2168 
TX Houston, EIcom MkIg. ....... ;.:...... 713-350-6084 

IL 
IL 
IN 
IN 

BOO-622-4614, 
IN Indianapolis, Hall-MlIIk .. .. . .. • .. .. • ... 317-872-6875 
IN Indianapolis, Magnuson EIctms, Inc. .. 317-247-5108 
IA Cedar Rapids, Shelley-Ragon, Inc. .... 319-373-0525 
KS Lanexe, HaII-MIIIk .................... 913-886-4747 
MD Annapolis Jet., PoweH EIctms, Inc. •.••• 301-680-3255, 

301-953-3435 
MD Columbia, Aztech EIctms. ••...•••••.••. 301-985-6800, 

MD 
MD 
MA 
MA 
MA 
MA 
MI 
MI 
MI 
MN 
MN 
MO 
MO 
MO 
MO 

800-777-5977 
Columbia, Hall-MlIIk •..•.....•.•.•••.• 301-996-9800 
Gaithersburg, Deanco ................ 301-948-5444 
Billerica, HalI-MIIIk .. .. .... .. .. .. .. .... 508-667-0902 
Buringlon, ScheaI Assocs./Deenco ... 617-272-1506 
Canton, Richey/Impact Elctrns. ....... 617-921-1500 
Westboro, Powell EIctms. ............. 508-366-6100 
Grand Rapids, RM EIctms. ••.•••• • • • • • 616-531-9300 
Uvonia, HalI-Mark .................... 313-462-1205 
Southfield, Michigan LecIroIs ......... 313-353-1350 
Eden PraIrie, HaI~Mark ............... 612-941-2600 
St Peu~ Shelley/Ragon EIctms. ••.•.• 612-642-2826 
Earih City, HaI~Mark •. •.•.•••. ..• . .... 314-291-5350 
Hazelwood, Shelley-Ragon, Inc........ 314-685-1515 
Independence, Shelley/Ragon Inc. ••.. 616-254-3410 
St Charles, LecIronix, Inc. ••...••••..•• 314-946-6424, 

BOO-325-334B 
NJ Englewood, Powell EIctms. ........... 201-994-0800 
NJ Fairfield, Deenco ..................... 201-575-7960 
NJ Parsippany, Hall-Mark ................ 201-515-4475 
NJ Teterboro, EAC ......... 201-772-6400,201-266-4477 
NJ Mt. Laurel, Hall-MlIIk .................. 609-235-1900 
NY Fairport, Hall-MIIIk .................... 716-425-3300 
NY Farmingdale, Addern DlsIrs. ........... 516-752-9303 
NY Hauppauge, Schaal Assocs, Inc. ...... 516-434-7100 
NY Ithaca, Deenco ....................... 607-257-4444 
NY MedIord, ShelIey-Ragon, Inc........... 516-447-2000 
NY Ronkonkoma, HalI-Mark .............. 516-737-0800 
NC Cary, Powell EIctms. .................. 919-467-1212 
NC Charlolle, EIctms. MkIg. Corp. •. . . . • . .. 704-394-6195 
NC RaIeIgh,Desnco,Inc. ................. 919-651-2065 
NC Raleigh, HalI-MIIIk ............. ,...... 919-972-0712 
OH Columbus, EIctms. MkIg. Corp......... 614-299-4161 
OH Dayton, EIctms. MkIg. Corp. ........... 513-439-4711 
OH Dayton, Stotts-FrIec!man .............. 513-296-5555 
OH HIghland ~EIctms. MkIg. Corp. 

216-442-3441 

OH Solon, l'IaII-Mark ...................... 218-349-4632 
OH WOfIhInglon, HalI-Mark ............... 614-868-3313 
OK Tulsa, HaII-Mark ...................... 916-254-8110 
OK Tulsa, Norvell EIctms. ................. 916-663-1247 
OR Beaverton, AcacIe/Desnco, Inc. • . • . • . • 503-84B-3377 
OR Beaverton, Shelley/Ragon ............ 503-641-1691 
OR Tualatin, Moore EIctms., Inc. ••.•••••.• 503-892-5333 
TX Houstor\ HaII-Mark ................... 713-761-8100 
PA Philadelphia, Powell EIctms. ,......... 215-385-1900 
TX Richardson, Kent EIecIms. ............ 214-669-2600 
TX Austin, HalI-Mark ..................... 512-25B-884B 
TX Austin, Kent EIctms. .................. 512-634-1900 
TX Austin, Norvell EIctms., Inc. .. .... .. .. • 512-837-5555 
TX Dallas, Hall-MIIIk ..................... 214-553-4300 
TX DaHas, Hall-MlIIk 
TX Dallas, Norvell EIctms. •••.•••••••••••• 214-233-0020 
TX E1 Paso, ERA EIctms. ................. 91~ 
TX Houston, Kent EIctms. ................ 713-780-7770 
TX Houston, Norvell EIctms. .............. 713-777-1668 
TX Plano, Tactic EIctms. ................. 214-422-0717 
lIT W. Valley City, HalI-Mark ........ .. .... 801-972-1008 
WA Redmond, AcacialDesnco, Inc. ....... 206-881-5568 
WA Redmond, Shelley/Ragon EIctms. ..•• 206-683-2220 
WA SeaIIIe, HaII-Mark ...... ............... 206-547-0415 
WA TukWila, Carlyle Inc. .................. 206-251-C1700 
WI Milwaukee, EIcIm ExpedItors, Inc. .... 414-228-9100 
WI New Berlin, HaII-Mark ................ 414-797-7844 

3M PHOTOOYNE PROOUCTS, Dynatel Syslerms 
Division, 3760 CelIe Tecate, CanarlIIo, CA 93010. Tel: 
B05-3BB-9378, BOO-426-868B, 1WX: 910-974-2020; FSC 
Il10.: TWX 910-974-2020; 59912; EmpI.: 100 

3M PRIVATE NETWORK. PRODUCTS, 3M, 6801 
Rlverplace Blvd, Austin, TX 78769-2963, Tel: 512-984-
lBOO, 800-745-7459, FAX: 512-984-5943; EmpI.: 50; SIs. 
Mgr:RC.Wtn 

MDF PRODUCTS INc.. 7 Johnson Dr. Danbury, CT 
068", Tel: 203-743-3579, TELEX: 499-8051, FAX: 203-
744-2704; FSC Il10.: B062B ..................... 001293 

MOM, INC. 9801 IrOndale Ave., Chatsworth, CA 91311, Tel: 
819-700-9400, FAX: 819-700-1938; FSC Il10.: 60994; 
EqIL: 150; SIs. Mgr" Sleven J. LeI.onde 

MDS CAliBRATION LAa INC. 437-ti Mary Esther 
Cutoff, Ft Wallon Beach, FL 32546, Tel: 804-684-1234, 
FAX: B04-864-87B9; SIs. Mgr" Gerry Doiron 

MEA DIV. See Mechanized Elctrn Assembly Div. 
Universallnstrs. Corp. 

MEASUREMENTS GROUP, INC., Box 27777, RaleIgh, 
NC 276", Tel: 919-365-3800, TELEX: 62919594, FAX: 
919-365-3945 

MEASUREMENT SYSTEMS, INC., 121 Water St, 
Norwalk, CT 06854, Tel: 203-83&-5581, TELEX: 6613573; 
EmpI.: 97; SIs. Mgr: Genwd M. L.acrocque, Nat'L SIs. hV. 
................................................. 001138 

LOCBI SaleB 0tfIce8 & Reps 
A2. ScotIsdaIe, Advent Corr1Is. ........... 602-481-()044 
CA AnaheIm, Gabriel & Assoc............. 714-531-7674 
IA Cedar Rapids, S & 0 SIs. ............. 319-393-7331 
MD Columbia, Robert EIcIm Sis. •.•.••..•. 301-995-1900 
MA Hudson, Da1a Rep .................... 5OB-481-()333 
MN Edina, EIcIm Sis., Inc. .......... " .... , 612-933-9070 
MD St Louis, J. S. DaW_ Co. .......... 314-469-7350 
OH MedIna, J. C. HoIsteIter Co. ........... 216-241-4880 
PA Hickory, J. C. HofsIeIIer Co. ........... 412-356-2305 
TX Richardson, SdentiIic SIs. Co. ........ 214-231-8541 
VA Richmond, Robert EIcIm. Sis. ......... 1104-276-3979 

MEC A/S, I~ 23, BalIerup, Denmark OK-2750, 
Tel: 011-4542973366, TELEX: 9125849, TWX: 2381-
125648, FAX: 011-4542 681514; EqII.: 50 

FAX: 517-782-2810 
MECHANICAL PRODUCTS INC., 11124 RIver SI. P. Q 

Box 729E, Jackson, Ml49204, Tel: 517-782-0391, TWX: 
810-253-0827; SIs. Mgr: Davs Olson .••. 801371-1381 

LDcsJ SaleB 0tfIce8 & Reps 
AL Huntsville, EJecbo.Mech .............. 205-533-2100 
AZ ScoIIsdaIe, Advent Corr1Is. Corp. •.... 602-481-()044 
CA Los Angeles, Universal Companents Co. 

................................... ,... 213-641-4255 

North American offices only. Fotworldwide reps & distributors, see Vol. W. EEM1991 



Manufacturers and Sales Offices Directory 
CA SuMyVaIe, Pass Associates ....•..... 40&-735-9040 Local SaIe8 O/fices & Reps 
co Denver. Adl/ent Comps. Corp. " ...... . 303-455-1985 CA La Habra. West Coast Reps. .......... 213-69().9960 
FL Tampa. Florida Comp. Sis., Inc. ...... . 813-873-3622 AZ Scottsdale, Power Up EIctm. Sis. . . . • .. 602-955-1105 
GA Atlanta. EIectro-Mech ................ . 404-447-6478 CAGranada Hills. West Coast Reps. ..... 816-388-7385 
IL Barrington. Perhats Assocs. •..•.•...•. 
KS Prairie Village. C. Logsdon & Assoc. .. 
MD Pikesville. Muncy SIs. ..........••..... 

70&-381-6360 CA San Diego. West Coast Reps. ......... 819-578-9203 
913-381-3833 FL Coral Springs. Graham Assocs. ....... 305-341-5102 

MA Danvers. C. H. Bumham Assoc. ...... . 
301-464-6376 FL Largo. Graham Assocs. .....•.....•... 813-539-6779 
~~~~ FL Melbourne. Graham Assocs. .. . . ...... 407-m-6631 

FL Orlando, Graham Assocs.............. 407-299-1001 MN St Pau~ Mackubin Grp. .............. . 
MO StLouis. C. Logsdon & Assoc. .......• 
NH Durham. C. H. Burnham Assocs. ..... . 

314-649-5125 FL Palm Beach Gardens. Graham Assocs. 

:oa-509-'6-:267.~' WA ....................................... 407-622-4049 NJ Pitman. Colrud Corp .................. . 
NY Port Washington. Ashlec, Inc. ..•.....• 
NC Raleigh. Electro-Mech ...•.....•...... 
OH Euclid, Rockford Controls OhIo. Inc. ... 
RI Johnston. C. H. Bumham Assocs. ...•. 

~"" Snohomish. West Co8st Reps. .. . . . . .. 206-483-5300 
9 9-651-8165 FL Winler Garden. Graham Assocs. ...... 407-656-8389 
2:6-725-3705 IL ArHngIon HgIs. Phoenix Elctm. SIs. ... 708-394-4422 
401-231-7475 KSMI Olsthe, Tech. Sis. Assocs. ............ 913-829-2800 

TN Jonesboro. EIecIro-Mech ............ . 615-753-2964 Troy. CB Jensen & Assocs. ........... 313-643-0506 
TX Dallas. Control Comps. Corp. .•......• 
Can Oownsview. ant. Her Tech .•.....•... 

214-458-88n MO St Louis. Tech. Sis. Assocs. ..•....... 31 .... 521-2044 
416-665-m3 NY Wantagh. Bytec Reps. ................ 516-781-7400 

Can Pointe ClaIre. Que.. Her Tech ........ . 

LoeBI DI8tributots 

514-894-6110 NC Winston-Salem. Murcota ..... .. ....... 919-722-9445 
PA Willow Grove, Tech. SIs. Assocs....... 215-784-0170 

AZ PhoenIx. Beswltched, Inc. ..•.......... 602-275-4805 
CA Gardena, cal Switch ... 213-77().23301213-538-9830 
CA San Carlos, Campbell & George Co. .. 415-594-1994 
FL Ft Lauderdale. Z8ICon. Inc. ......... 305-565-255516 
FL Lakeland. Wes-Garde Comps. Grp. 800-282-7619 
Il Carol Stream, Wes-Garde Comps. GIp. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 800-323-9431 
IL ChIcago. Nap EIcIms. ............•..•• 70&-625-8400 
MA Danvers. Rei ......................... 617-7n-4441 
MI Grand Rapids. S & F EIec. Supp. Co. Inc. 

..•.........•....•.........•.....•..... 61~9-0216 
MI St Clair Shore, Spemco Swilch.lnc. .. 313-nl-2700 
MN Mlnneapols. Berquist ................. 612-835-2322 
NJ Oakland. Relay Specialties............ 201-337-1000 
NY Plainview. Unrose Elclms. ......•..•.. 516-293-2520 
NY Woodside. Switches Unfomiled ........ 800-22HI487 
OH Euclid, Rockford Controls Ohio. inc. ... 216-731-5250 
TX Arlington. Beli ~ SIs., Inc. .. 817-461-5303 
can Scarborough. Onto Carsten EIcIms. Lid. 

•. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 416-495-9999 
can St Laurent, Que.. Tara IneIs. Corp. .•... 514-331-6550 

MECHANIZED ELCTRN. ASSEMBlEY DIV .• 
UNIVERSAL INSTRS. CORP. See Dover 
Electronics Manufacturing 

FAX: 206-236-5480' 
MECHATRONICS INC.. 2835 82ndAve. s.e., p.o. Box 20. 

Mercer Island, WA 99040. Tel: 208-232-4800, TWX: 910-
444-4126; EfI1ll: 40; SJa. Mgr: Jim Innes 
..... ..... .. ....... ..... .. ...... .. . ... ... .. C·1838-1639 

Local SaIe8 O/fices & Reps 
WA Mercer Island. Mechalronics Inc. ...•.. 206-232-4800 

MECO INDUSTRIES, Mechanical Engraving Co., Inc.. 
4500 Bullard Ave, Bronx. NY 10470, Tel: 212-324-4455, 
FAX: 212-324-5500; FSC No.: 99040; EmpL: 35 

MEDA, INC. Macintyre Electronics Design Assocs.. 
11260 Roger Bacon Dr. Ste. 202. Reston. VA 22090, Tel: 
703-471-1445; Empl: 8 

MEDIA RECOVERY INC. Box 1407. Graham. TX 76046. 
Tel: 800-527-9497. 214-630-9826 (Texas). TaEX: 73-
2561; Empl: 130; SIs. Mgr: J. Ricclard 

MEGADATA CORP, 35 Orville Dr. Bohema. NY 11716, 
Tel: 518-589-6800. FAX: 516-589-6856; FSC No.: 53436; 
EmpI.:90 

MEISSNER INDUSTRIES, 551 Ate. 10. Dover. NJ 07801. 
Tel: 201-386-1700; Empl: 10 

MEKTRONIX TECHNOLOGY. INC.. 53 Depot Ad.. 
GoIeIa.CA93117.Tel:~9.FAX:805-984-0797; 
EmpI.: 5; SIs. Mgr: Gregory Mayworm 

FAX: 508-881-5082 
MELCHER. INC.. 200 Butter1ieId Dr. Ashland. MA 01721. 

Tel: 800-828-9712, TWX: 5101003830; EmpL: 260; SIs. 
Mgr: Joe DIPIaIro ••.••..•..••....•.....•• 001892-1885 

TX Richardson. Jim D. Gray & As8ocs.. Inc. 
.. .. ...... . ... .. .... .. ..... .. . .. ... . ... 214-699-9976 

TX Richmond, Jim D. Gray & As8ocs.. Inc. 
713-342-1710 

WI a;~;,idi~kd.1~~·I;,;; .. ::::::::::::: 414-782-3335 

FAX: 609-393-9461 
MELeOR/MATERIALS ELCTRN. PRODS.. 994 

Spruce Sf.. Trenion. NJ 09848, Tel: 609-393-4176, TELEX: 
64-3314; FSC No.: 32333; EmpL: 220; SIs. Mgt: MA 
Levine ................................... C.'641-'644 

Local SaIe8 O/fices & Reps 
CO Fort Collins. Rep Sis. 1nc.1 Andy Comedi 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303-228-1504 
CA Mountain View. Shaw Tech. Inc. .•..•. 415-961-4n5 
NY W. Henrietta. Exogray Tech. SIs. ...... 718-334-1340 

Distributor 

FAX: 213-820-6958 
MELFESS FIVE, INC. 12304 Sente Monica Blvd. No. 121. 

Los Angeles. CA 90025. Tel: 213-828-8133. 800-533-
2297; EmpL: 7; SIs. Mgt: Michael S. Fisher 
................................................. 001106 

MELLES GRIOT. INC. 1 no Kettering Sf.. Irvine, CA 92714, 
Tel: 71 .... 261-5600. TaEX: 678447; EmpL: 110; SIs. Mgr: 

. Kevin Clittirn. VP M~ . 

MEL-RAIN CONTROLS. 42974 M-43 Hwy. Paw Paw. MI 
49079. Tel: 616-857-2527. FAX: 616-857-2526; FSC No.: 
639; Empl.: 20; SIs. Mgt: Howerd F. Waller 

MEMBRANE swrrCH & PANEL CO. INC .• 1537.0 
McFadden. Santa Ana. CA 92705. Tel: 71 .... 541-5775; 
EmpL:8 

~MI 
FAX: 219-356-7376 

MEMCOR-TRUOHM. INC~ 1320 FIaxmIII Ad.. 
Hunlington.lN 46750. Tel: 219-358-4300; FSC No.: 24881; 
EmpL: 250; SIs. Mgr: Ray Vanderspool 

A·,94&, 2054 

Loc8I SaIe8 O/fices & Reps 
AL Huntsville. Murcola •.•...•..•......•.. 205-539-6476 
CA American Canyon. Jacobson & Assoc. 

CA Huntinglon Bch.. MII-Com Sis. •....... 
FL InciaianIic. Raycom •.....•.••.....•..• 
GA Atlanta. Murcota ..............•....... 
IL Chicago, D. Dolin Sis. ................ . 
IN Ft Wayne, Menze SIs. ..•............. 
MI St ClaIr ShoreS, J.M Thorpe ......... . 
MO St Charles, Hayes EIec. Sis. Co. .•..•. 

707-552-4412 
71 .... 640-2424 
305-727-8860 
404-875-2525 
312-286-8200 
219-747-5816 
313-n9-6383 
31 .... 948-8677 

MEMTEC 
NH Atkinson. Mark Rep Assoc. ..•.•.•.•.• 603-382-9563 
NJ Englewood CIHIs, Masin Esco . . . . . . . . . 201-569-8868 
NY Heuppeuge, Masin Esco ..... . . . . . . . . . 518-273-3500 
NY Mercellus. Mullahy SIs. Inc. ........... 315-685-6280 
NC Burlington. Murcota ..••.......... ~.... 919-585-15n 
NC Wmston-Saiem. Murcota .............. 919-723-1001 
OH Cleveland. Glover Sis. ................ 218-842-4520 
PA Newtown Square. G.M. Con_ ..... 215-353-2241 
TX Dallas. SW EIctm. Ind. •....•.....•...• 21 .... 233-9816 
TX Houston. SW Elctm.lnd. ..•...•....... 713-729-1670 
WA Redmond, BarraIt-5quibb •. • • . . . • • • • .• 208-885-8991 

MEMODYNE, 20 Ossipee Ad.. Newton, MA 02184. Tel: 
617-964-6558 (In MAl. 800-255-1510. FAX: 617-964-
2444; EmpL: 40; SIs. Mgr: Leonard Sacon ..... 001100 

Local SaIe8 Offices & Reps 
AL Huntsville. Dean As8ocs. . . . . . . . . . . . . • . 205-534-2255 
A2. Sco\tsdaIe, AMI. ....•. ... .... .. .... ... 602-947-4297 
CA carson. Arnasco ••.•.•.••••..•..•.•.•• 213-516-8581 
CT Portland. B8J EIcIms. •..........•..... ~ 
FL Orlando. DAI Sis. ....•................ 305-299-7754 
IL Elmhurst Scott Assocs. .• • . • • . • . • • • •• . 312-279-5681 
MD Severna Park. Syronics .....•......... 301-544-8852 
MA Holbrool<. McLellan Assocs............ 617-767-4nl 
MI Dalroil. EQS Sys. ........•............ 313-961-3042 
MI Pontiac, EQS Sys.. Inc. •••••••••••••••• 313-338-2280 
MN Chanhassen. Jen-Ray Sys. ..........• 612-934-8607 
NJ Boonton. PAF Assocs. ••••.••••••••••• 201-33!Hl68O 
NY Uverpoo~ Syronics .•.•..•.•...••..... 315-45H1968 
NY SmI1hIown. PAF Assocs. .......•.....• 518-36D-0940 
OH Chesterland. EQS Sys. .....•....... '. . . 216-729-2222 
OH Columbus. EQS Sys. •.....•.•...•.... 61 .... 228-3453 
OH Dayton, EQS Sys.. Inc. ................ 513-238-7676 
OH Huber HgIs. EQS Sys..lnc. ..•...•.•.. 218-729-2222 
OR Lake Oswego. Syntek .......•........ 503-838-8793 
PA Sellersville, Penn-Tech SIs. •••••.••••• 215-257-2758 
TX Irving. Trice MkIg. .••.•••••...••....••. 21 .... 255-1877 
WA Kirkland. Syntek •.•.••••••.•.•••...••• 208-488-0394 

MEMORY PROTECTION DEVICES. INC.. 320 Broad 
Hollow Ad.. Farmingdale, NY 11735. Tel: 518-293-5891. 
FAX: 516-752-1971; SJa. Mgr: Thomas BIahe 
................................................. D·,481 

Local DIBIribulors 
AL Huntsville. Powell EIcIms. . . . . . . • . . . . . . 205-837-5300 
AL Huntsville. Resistacap. Inc. .. . . . . . . . . . . 205-883-4270 
A2. Phoenix. Lynntronlcs ............•.... 602-433-0288 
CA Buena Park. Cyprees EIcIms. ......... 714-521-5230 
CA Coste Mesa. BaItery SpecIalties ...... 800-854-5759 
CA Coste Mesa. House of BaIIeriee ..•••• 714-842-8222 
CA Coste Mesa. Powell EIctms. .......•.. 71 .... 754-1717 
CA San Diego, Tauber EIctms. ........... 619-27 .... 7242 
CA San Joee, Powell EIcIms. ...•......•.• 40&-943-6438 
CA San Joee, Rose EIcIms. .•.....•...•.• 40&-263-9700 
CA Santa Clare, Cyprees EIcIms. .•.....•• 40&-980-2500 
CA Van Nuys. Nesco Corp. ......... ;..... 818-78HI522 
CO Arvede, Den_ Bela Wintronlcs .....• 303-431-7161 
CO Englewood, AVT. Inc. •. . . . . • . . . . . • . . . . 303-779-8058 
CO Englewood, Cyprees EIctms. . . . . . . . . . . 303-792-5829 
FL Fort Lauderdale, Powell EIcIms. ...... 3OS-484-83n 
FL Tampa. MicroPrecision Inc. ....••••... 813-854-2861 
GA Norcross, Applied Power ............. 404-263-0421 
10 Boise, Kimball EIcIms. ......•.•.•..... 208-342-3559 
Il Morton Grove, Power Pal< •...•......• 312-968-8000 
IN Indianapolis, North American cap..... 317-858-3731 
MD Annapolis Junction. Powell EIctms. ... 301-880-3255 
MA Andover. Generation EIcIms. • . • . • . • . • . 508-883-11 n 
MA Canton. Richey Impact EIctms......... 617-821-1500 
MA Sharon. Adcour Inc. ••.••••••.•••.••••. 817-784-8123 
MA Sutton, Engrd. Aseembiliee and Camp. Corp. 

· '.' . . •. . . . . .. . • • . .. . •• .. •• •• . . . . • . . . • . • 508-865-0722 
MI Brighton. Applied Power .......•.....• 313-227-3604 
MN MinneepoIis, Stark EIcIms. ••.......... 612-332-1325 
MN Thiel ~ Falls. 0Igi Kay Corp. .•.•.• 218-881-8674 
NJ Camden. Gen. Radio Supp. •••.•••••.• 60lI-964-856O 
NJ Mountainside, Mars EIcIms. ........... 201-233-0044 
NJ Teterboro. Engrd. Aseembilies & Camp. Corp. 

• . • . . . . . • . . . . . . . . . . . . . • . . . . . . . . . . • . . . .. 201-:!88-4477 
NY Buffalo. SummII DIsIrs. . • . . . • . • . • . •• • . . 718-887-2800 
NY Rome, Rome EIcIms. .............•••. 315-337-5400 
NC FIaIeIgh. Engrd Assembilies & Comps. Corp. 

.....•...................•............. 919-790-9700 
OR Beaverton. Micro Power •............. 503-826-7088 
PA Philadelphia. PoweH EIctms. .......•.. 215-385-1900 
TX Dallas, Conformance Technlg. Inc. ...• 21 .... 233-4173 
TX Dallas. CoqluIer Comps. Corp. .•.•.•• 21 .... 239-0271 
TX Dallas, Cypress EIcIms. • .. . • . . ... . • . . . • 214-889-1435 
TX Irving. Powell EIcIms. ••.•...........•• 21 .... 550-0457 
UT W. Valley City. Denver Bela WInIronIcs 

• . • • . . . • . • . . . . . .• •• . . . . . • . .• •• . • .• . • . • . 801-1168-0378 
WI MilWaukee, Taylor EIcIms. ..•.....•.. 41 .... 241-43321 

MEMORY X. INC, 5205 Kearny Ville Way. No. 1oe. San 
Diego. CA 92123. Tel: 619-292-1151. FAX: 619-292-0774 

MEMTEC CORP. 19-8 ~aydn Dr. Salem, NH 03079. 
Tel: 603-893-8080. FAX: 603-893-8699; EmpL: 35 

EEM 1991 North American offices only. For worldwide reps & distributors, see VoL W. 733 



MEMTRO 

•• II!!!! .... ",.. •• ® ,r,I;;"r, ••• ..., •• 

FAX: 517-652-2659 
MEMTRON TECHNOLOGIES, INC., 1400 Weiss St, 

Frankenmu1h, MI 48734, Tel: 517-652-2658, 800-234-
7525; FSC No.: 6 V 417; EmpL: 130; SIs. Mgr: Daniel T. 
0f1ner .••••.• : .••...•••••.•.••.•.••••.•••••• : ••• 801824 

LDca/ Sele8 Offices & Reps 
lIZ Tucson, Intramerica Technlg. ......... 602-326-6997 
CA San DIego, In\ramerIca Technlg. ...... 619-451-3383 
CA Saratoga, Edward King & Assocs. ..•.. 408-667-211.1 
00 Longmont. RelIance Sis. .............. 303-443-5860 
FL Maitland. EIR, Inc. .............. :.. . . .. 305-660-9600 
GA LawtencevlIIe, Tek-Rep Mk1g.. Inc. .... 404-963-1600 
IL Wh8aton, OS Tech. Sis. ............... 312-653-8126 
IN IndiIlll!lPOHs, EMCt, Inc. ............... 317-:!53-1668 
MA Framingham, Stone Comp. Sis. Corp. 

. . .. . . . . .. . . . . .. .. . .. . .. . . . .. . . .. . .. ... 508-675-3266 
MN Oakdale, Complete Sis. ............... 612-731-2923 
MO SeInt Charles, Buckman & Assocs. . . .. 311H146-e201 
NY islip, ASS Technlgs., Inc. .............. 516-277-7010 
NY UverpooI, SyronIcs ................... 31&-451-0968 
OH Delaware. Bill Romine Co. ............ 614-363-1600 
PA Southampton, Cempbell Assocs. ... . .. 215-322-6630 
TX Richardson, Zonk & Assocs. ........... 214-236-7651, 

214-695-9131 
VA Alexandria, Tech-Reps. Inc. ........... 703-370-2600 
WA Renton, K. R. Jensen SIs. ....•........ 206-277-2n2 
Can Toron1o, Ont, RepteCh ................ 416-663-9510 

MENSOR CORPORATION. 2230 11+35 South, Sen 
Marcos, TX 78666, Tel: 512-398-4200 

Manufacturers and Sales Offices . Directory 
OH Dayton, Philips Camps. ............... 513-436-0Q66 
OH WlckIIIfe, PhIlips Comps... ............ 216-731-7721 
OR Beaverton, ~ Mktg. Grp. ......... 503-642-1861 
NJ Englewood Cliff, Ed Glass Assocs. . . . . 201-592-0200 
PA Willow Grove, Philips Camps. ......... 215-659-6096 
TX Austin; Philips Comps. ................ 512-331-6828 
TX Houston, Philips Comps. ....... . . . • ... 713-987-ll034 
TX RIchai'dson. Phllpa Camps. '........... 214-231-11274 
WA Redmond; Eclipse Mktg. Grp. ......... 206-885-6991 
WA Spokane, eclipse Mktg. Grp. ••.•.....• 509-922-3972 
WI Milwaukee, PhiMpa Comps... .......... 414-226-7632 
PR Caperra Hgts.. M. Anderson eo.. Inc. .. 809-793-6544 
Can Scarbor'ough,Ont,PhHIpsComps. .... 416-292-5161 

Local Dist11buIoI3 
AL Huntsville, Hall-Mark EIctms. ... . . . . • . . 20&837-8700 
lIZ ScoIIsdaIa, SpIrit EIctms. . • . .. . . . . . . • . . 602-986-1533 
CA Sunnyvala, Hanillon/Avnet........... 408-743-3355 
00 Englewood, Shelley-Ragon .....•..... 303-762-0870 
CT WallngIord, Marshallinda ..•......... 203-265-3822 
FL O~ando, m Inc. .................. :.. 407-659-1000 
GA Norcross, HalI-Mark EIcIms. •••••.•••. 404-447-8000 
IL Chicago, Nap EIctms. .... . . . . . . . . . . . .. 312-595-6500 
IN Indianapolis, Marshallinda ........... 317-297-ll483 
MIl Columbia, m,lnc. .................... 301-995-1331 
MA Wilmington, Marshallinda •...•....••. 506-656-0lI30 
MI Livonia, Marshall Incls. ................ 313-525-5850 
MN St Peu~ Shelley-Ragon ........ . . • . . • . 612-642-2828 
NE Omaha, SCott EicIJ'!lS. ..•.. ... .•..•.••. 402-734-6750 
NJ ML Leure~ m Inc. ................... 609-234-6400 
NY Ronkonkoma, m,lnc. : ............... 516-737-2000 
NO Raleigh, Hall-Mark .................... 919-672-0712 
OH Independence, m, Inc. ............... 216-326-9755 
OK Tulsa, Hamillon/Avnet ................ 916-252-7297 
OR Beaverton, Marshalllncls. ............. 503-644-5050 
PA Norristown, Century Elec. Comp. .•.... 215-631-5400 
TX Fl WOI1h, m,lnc. .................... 817-595-3100 
WA Bellevue, Marshallinda ............... 206-747-9100 
WI Milwaukee, Marsh Ek;lms. ............ 414-475-6000 
Can Scatborough, Ont.. PhiHps Ek;lms. ,... 416-292-5161 

J. R. MERRm CONTROLS, INC;, 320 Merlin Luther 
King br. Norwal!, 'CT 08854; Tel: 203-655-9100. 800-333-
5782, FAX: 203-655-1038; SIs: Mgr: e.I AIIdns . 
.............................•................... 001138 

Local $ales OffIces & Reps 
CA . Laguna NIgu~ Simon & Co. ...•....•. 714-495-4583 
CA Sen Rafael, Bender Sys. .............. 415-472-7033 
FL Lakeland, V-V ABsocs., Inc. ........... 813-656-3200 
L Crestwood, Brisky ABsocs., Inc. •....•. 706-385-5100 
MI Royal Oaks, J.H. Green Co. ••••.••...• 313-543-1200 
NY Jemestown, Wlilam R. Arnold, Inc. .•.• 716-6114-5402 . 
OH Solon, Black & Coulton, Inc............ 216-349-1186 
PA Westchester, Lanepa Inda ..••.•..•••. 215-696-7864 
WA Renton, SAS Fluid POwer, Inc. ..•.•... 206-271-5383 
Can Mississauga, Ont, Pallen Inds., Inc. ••. 416-624-5572 

MESA POWER SYSTEMS. 2350 Meyers Ave., EscondIdo, 
CA 92029, Tel: 619-489-6182, FAX: 619-489-5718; FSC 
No.: 48937; EmpI.: 20; SIs. Mgr: Bob PosIen 

MESA TECHNOLOGY CORP., 9720 Pa1uxant Woods 
DrIve, Columbia, MD ,21046, Tel: 800-8118-0587, FAX: 301-
290-9171; Empl.: 108; SIs. Mgr: Howald Parker 

MES INDUSTRIES CO. L TO. FL No. 93 Lo-Li Ad., Taipei, 
Tel: 986-2-7363309, TELEX: 20801 MESICO, FAX: 986-2-
7364109; EmpL: 25 

MESUR-MATIC aCTRNS., 10 Colonial Ad., Ste. 6, 
Salem,MA01970-2294, Tel: 506-745-7000; EmpL: 18; SIs. 
Mgr: Koame L Evengelidls 

METALINK CORPORATION, p.o. Box 1329, Chandler, 
lIZ 85244, Tel: 602-926-0797, TELEX: 4998050, FAX: 602-
926-1198 

METCAI.., INC. 1530 O'Brien Dr. Menlo Park, CA 94025, Tel: 
415-325-3291, FAX: 415-325-5932; EmpL: 86; SIs. Mgr: 
Dan Frailey; DItIt. Mgr" Dan Frailey 

MEPCO/CENTRALAB CORP., See 
Cofr4lonents Discrete Products Division 

Philips MERCER ELECTRONIcs. Simpson Electric Co. 853 
Dundee Ave., Elgin, IL 60120, Tel: 706-697-2260, TELEX: 

METHODE ELECTRONICS, INC. 7444 W. Wilson Ave., 
Chicago. IL 60856, Tel:. 706-867-9600, FAX: 708-687-
9130; Empl.: 2000; SIs. Mgr: S. Lendeene; Dist. Mgr: 

MEP CONTROLS, Rising Sun Ad., Bordentown, NJ 08505, 
Tel: 809-296-7300, FAX: 609-296-1982; E""L: 25; SIs. 
Mgr: Thomes Thom 

[MEitQPAL] 
FAX: 619-481-1123 

MEPC;OPAL COMPANY, 11468 Sorrento Valley Ad, San 
Diego. CA 92121, Tet 619-453-0332; EmpI.: 160 
•...... .' . . . . .. • . • . . . . . • . . . • . . . . .• A.2055-2057: 80'1737 

PotantIometers (Carmel, Carbon) Induslrial & Military 

LDca/ $ales OffIces & Reps 
AL Hun1sv1l1e, Over & Over,lnc. .......... 205-637-7105 
lIZ Tempe, Phllps Camps. ............... 602-820-2225 
CA Anaheim, Philips Comps. ............. 714-441-0385 
CA Harbor CIty, ReIrIgera1Ion Camp. • . . . • • 213-325-3420 
CA Mission Hills, PhlUps Camps........... 816-891-6299 
CA Sen DIego. Philips Comps. ..• . . .• . . . • . 619-453-0332 
CA Santa Clara, PhIlips Comps. .......... 408-746-1563 
CA Sunnyvale, Philips Comps. •. . . .. 408-746-2086/2808 ' 
00 Englewood, Phllps Comps. ........... 303-779-9696 
FL Altamonte Springs, Philips Camps. .... 407-339-5073 
FL Fl Lauderdale, Philips Camps. ........ 305-485-0115 
GA Norcross, Over & Over Inc. ..•........ 404-449-6205 
GA Roswell, Philips Comps. .............. 404-992-0150 
IL Bannockburn, GMR Sis., Inc. . . . . . . . . . . 312-295-8440 
IL Dee PlaInes, PhiHps Camps. .......... 312-827-44117 
IN FL Wayne. Corrao Marsh ............. 219-482-2725 
IN Green Field, Corrao Marsh, Inc. ....... 317-462-4446 
IN Kokomo, PhIlips Comps. .............. 317-456-1615 
IA Cedar RapIds, Lorenz Sis. Inc. ........ 319-377-4866 
KS Merrlen, Lorenz Sis. Inc: .............. 913-384-6556 
KS .WIChita, Lorenz Sis., Inc. .............. 316-721-D500 
MD Columbia, DeI1a III Assocs. ....... .. .... 301-730-4700 
MA Woburn, Philips Comps. .............. 617-1132-4746 
MI Farmington Hills, Philips Camps. ...... 313-553-6000 
MN MInneapolIs. EIec. Comps. SIs., Inc. ... 612-933-2594 
MO St louis, Lorenz Sis. Inc. .............. 314-997-4558 
NE Uncoln, Lorenz Sis. Inc. ...... • . . • • • • .• 402-475-4660 
NJ Englewood, Ed Glass Assoc. •..• ;.... 201-592-0200 
NY E. Rochester, EmpIre Tech..Assocs. . .. 716-381-6500 
NY EndweI~ Empire Tech. Assoc., Inc. .... 914-336-6575 
NY Skaneeteles, Empire Tech. Assocs. ." 315-685-5703 
NO CherIotte, Over & Over Inc. ..•....•.•. 704-542-9111 
NO RaleIgh, Over & Over, Inc. ..•......... 919-676-7338 
NC Releigh, Philips Camps. ............... 919-782-3334 

72-2416, FAX: 706-697-2272; SIs. Mgr" Ron Barma, ADv. 
Mgr.; DItIt. Mgr: George Oskandy, Sis. Admin Mgr. Randi Close 

MERCOTAC INC. 6195. Corte del Cedro E. Carlsbad, CA METHODE aECTRONICS, INC. Interconnect Prods 
92009, Tel: 619-431-7723, FAX: 619-43Hl905; Empl.: 19; Div,l700 Hicks Ad, Rolling Meadows, R.. 60008, Tel: 706-
SIs. Mgr: Bruce Enlgenburg; DItIt. Mgr: Bruce Enigenburg 392-3500, FAX: 70lI-392-9404; FSC No.: 95354; EollL: 
................................................. a·l295 250; SIs. Mgr" SuzI Landeene; DItIt. Mgr: Kathy undsey 

MERCURY COMPUTER SYSTEMS, 600 Suffolk St, METRA INSTRUMENTS, INC. 1874 Lundy Ave., Sen 
LoweI~MA01854, Tel: 506-456-3100, FAX: 506-456-9580; Jose, CA 95131, Tel: 408-432-1110. TELEX: 298698; 
FSC No.: 04"2741391; EmpL: 120; SIs. Mg," Graham V. EI11JI.: 30 
Smith 

MERCURY PlASTICS, A UNrr OF ZERO CORP. 
See Zero Plastics, A Unit of Zero Corp. 

MERECO PRODUCTS DIV. Metachem Resins Corp., 
1505 Main St, West W8lWick, RI 02893, Tel: 401-622-9300, 
FAX: 401-622-9311; E".a: 25; SIs. Mgr" John E. Powell, 
Jr. 

FAX: 213-828-7567 
MERET OPTICAL COMMUNICATIONS, INC., An 

Amoco Co., 1600 Stewart St, Santa Monica, CA 90404-
'. 4998, Tel: 213-926-7496; FSC No.: 53071; Empl.: 120; SIs. 

Mgr: Chris Walters ............................. a.1225 

For all states not listed call Mere! Mn Ole. 213-626-7496 

METRAPLEX CORP. 5305 Spectrum Dr. Frederick, MD 
21701, Tel: 301·862-8000, TELEX: 697-4248 MPX ooRP, 
FAX: 301-695-6099; EmpL: 105 

METRICOR, INC. 18600 ·l42nd Ave. HE, Woodinville, WA 
96072, Tel: 206-483-55n, FAX: 206-485-2592; EqlL: 50; 
SIs. Mgr" David W. cable 

METRIC SYSTEMS, 645 Anchors St, Fl Welton Beech, FL 
32546-9990, Tel: 904-244-9600, TELEX: 70-2447; FSC 
No.: 12339; E".a: 700 

METRIX INSTRUMENT CO. 1711 Townhurst, Houston, 
TX n043, Tel: 713-461-2131, TELEX: n-54B6, FAX: 713-
461-6223; Emit: 50; SIs. Mgr" W. R Brown 

METRO CIRc;Urrs, PJC Technologies, Inc.. 205 
LaGrange Ave., Rochester, NY 14613, Tel: 716-254-2980, 
TELEX: 716-254-2980; E""L: 36; SIs. Mgr: Darlene 
Gargan . 

METROlAB INSTRUMENTS SA. 110,Cherrin du Pont
du..Qen1enaire, Geneva, Switzerland CH-1228, Tel: (41-
22)7941121,TELEX:41-22-794112O 

MERIAM INSTRUMENT, Scott Fetzer, 10920 Madison METRON OPTICS INC. P.e. Box 890, Solana Beech, CA 
Ave., Cleveland, OH 44102, Tel: 216-281-1100, FAX: 216- 92075-0890, Tel: 819-755-44n, FAX: 619-755-4752; 
281-0228; EmpI.: 85; SIs. Mgr: Russ Arslanian; DItIt. Mgr: EmpL: 22 
Russ Arslanian 

MEAIX CHEMICAL CO. 2234 East 75th St, Chicago. IL 
60849, Tel: 312-221-8242; En1>I.: 15; Sis. Mgr" E. O. 
Sonnernan; Dis!. Mgr: E. O. Sonneman 

MERRIll, . INC. FOB 308, 1316 Sumneytown Pike, 
Gwynedd Valley, PA 19437, Tel: 215-361-1297; FSC No.: 
58624; EmpL: 10; SIs. Mgr: J. FOUITIier 

METROPOLE PRODUCTS INC. P. O. Box 309, Stafford, 
VA 22554, Tel: 703-659-2132, FAX: 703-659-2133; FSC 
No.: 55908; SIs. Mgr: John DePaola 

METROSONIC8, INC. Box 23075, Rochester, NY 14892-
3075, Tel: 716-334-7300, TELEX: 853348, FAX: 716-334-
2835; FSC No.: 55381; EmpI.: 80; SIs. Mgr: R. Branch; 
DItIt. MgT: S. Macioulls 

MERRIMAC INDUSTRIES, 41 Fairfield Pl,West Caldwel~ METRUM INFORMATION STORAGE. p.o. Box 5227, 
NJ 07008, Tel: 201-575-1300, FAX: 201-575-0531; FSC Denver', 00 80217-5227, Tel: 303-773-4581, TELEX: 
No.: 12457; EmpL: 150; SIs. Mgr: Tom Cox 45793 OVA; EmpL: 1000; SIs. Mgr: C. Miller 

734 North American offices only. For worldwide reps & distributol'$, see VoL W. EEM1991 



Manufacturers and Sales Offices Directory 

FAX: 908-679-3222 
METUCHEN CAPACITORS, INC., 139 WhHe Oak Ln., 

P.O. Box 499, Old Bridge. NJ 08857, Tel: 906-679-3366, 
TWX: 71 0-991Hl892; FSC No.: 55969; EmpL: 25; Sis. MgT: 
George Wofter .............. A0109B-1108, 18115-1687; 

C01488-1471 

Local Sales Offices & Reps 
AL Huntsville, Elctm. Prods. .............. 205-880-1156 
MD Rockville, C.E Tech. Elctms. .......... 301-688-0315 
MD Rockville, Metuchen CapecHors .. . . . .. 301-590-0094 
MA Lowe", Underwood SIs. •..•......•.... 617-256-6191 
MO Grandview, R. R. Burton Assocs. .. . . .. 816-763-5385 
NJ Brielle, EMC Technlgsts. .............. 908-223-6699 
PA Saegertown, Mufti-Phase Comps. ..... 814-763-3640 
TX Da"as. Blackbum Assocs. ............ 214-750-8484 

MEXITRONIX (WOMAN OWNED), 2305 Northern Ave., 
Suite C , Kingman. AZ 86401, Tel: 602-757-9796, FAX: 
602-757-8741; Empl.: 4 

MEYER WIRE & CABLE CO. Div. of Cole Hersee Co., 
1072 Sherman Avenue, Harnden, CT 06514, Tel: 203-281-
0817, FAX: 203-281-9648; EmpL: 45; SIs. Mgr: SpencerG. 
Mo"oy, VP SIs. 

Local Sales Offices & Reps 
AZ Mese. Motion Technlgy. Inc. ••.•..•... 602-924-0004 
MA Quincy, Lansea Sys. .................. 617-770-1618 
II. Barrington, Design Comps. ........... 312-381-7842 
MN Eden Prairie, M-Tech ................. 612-949-0847 
NY Plainview, Motion Control SIs. . . . . . . ... 516-756-5656 
OH Broadview HIs., Control Prods. Corp. .. 216-838-5700 
OR Portland, ControlTek, Inc. ............. 503-641-0876 
CA Alhambra, C. E Me"o Co. ............. 816-282-2000 
CA· San Jose, Motion Contro~Norlh ...... 406-997-0544 

II ELECTRONICS ~ 

FAX: 516-582-3229 
MG ELECTRONICS. 32 Ranick Ad.. Hauppauge, NY 

11788, Tel: 516-582-3400; EmpL: 14; SIs. Mgr: John 
Kibbit; Dist. MgT: Stan Grey ................... 001044 

MGR INDUSTRIES INC. 450B Industrial Dr., Fl Collins, 
CO 80524, Tel: 303-221-2201, FAX: 303-484-4078; Empl.: 
2; SIs. MgT: Jim Wafton; Dist. Mgr: Roger Erickson 

MHOTRONICS., INC., 960 Corporale Woods Pkwy., 
Vernon Hills,lL 60061. Tel: 706-913-9566, FAX: 706-913-
9587; EmpL: 45; SIs. MgT: David McFadden 

MEnAN CORPORATION, 543 Valley Rd., Upper 
Montclair, NJ 07043-1844, Tel: 201-744-8400, FAX: 201- MICHIGAN MAGNETIcs. 203 W. Third SI., Vermontville, 
744-1011; EmpL: 8; SIs. MgT: Stanley Mills MI49096, Tel: 517-726-0590, FAX: 517-726-0078; EmpL: 

50; Sis. MgT: Torn Krul 

MFE INSTRUMENTS, Stocker & Yale, Inc., 133 
Brimbal Ave.. PO Box 490, Beverly, MA 01915-0490, Tel: 
506-921-9104, 800-472-4633, ESYLNK: 963145, FAX: 
506-921-9110; FSC No.: 6840,6685,6625,6660; SIs. MgT: 
Dennis A. Doscher; Dist. MgT: Dennis Doscher 
..•..................................•..•..•..... 001421 

Local Sales· Offices & Reps 
MA NatiCk, Andruss-Peskin Corp. ......... 506-653-3919 
NY Buffalo. Lynn Assocs. Inc. ............ 716-63Hl054 
OR Beaverton, Thorson Co. N.W. ......... 503-844-5900 
WA Bellevue, Thorson Co. N.W. ........... 206-455-9180 

MF ELCTRNS. CORP., 10 Commerce Dr. New Rochelle, 
NY 10801, Tel: 914-576-6570, FAX: 914-576-6570; FSC 
No.: 08111; Empl.: 100; SIs. MgT: Paul Huron 
........................................... A01388-1393 

Local Sales Offices & Reps 
AZ Scottsdale, Haas & Assocs.. Inc. ...... 602-998-7195 
CA Irvine, Balzer-WoH Assocs. ............ 714-261-6877 
CA San Jose, Mac Tron .................. 406-446-8224 
AL Madison, Benchmark Tech. Sis. . . . • . . . 205-464-0033 
CT Southington, Orion Group............. 203-621-6371 
GA Norcross, Benchmark Tech. SIs. ...... 404-446-1711 
MA Peabody, The Orion Group ........... 506-532-6266 
MD Annapolis, Rynone Assocs. ........... 301-263-0794 
MN Edina, Peterson SIs. .................. 612-635-5281 
NY Smithtown, T & K SIs.................. 516-724-3456 
MN Minneapolis, Fernan Sis. & Assocs .... 612-721-8915 
NC Raleigh, Benchmark Tech. Sis. ........ 919-850-0633 
OR Beaverton, Core" Mktg. .............. 503-649-0677 
OR Portland, Core" ...................... 503-649-0871 
PA Prospect Park, EH SIs. Co ............. 215-534-3340 
PA Prospect Park, ELF Sis. ............... 215-534-3340 
TX Austin, Matthews & Assocs. . . . . . . . . . .. 512-346-2969 
TX Da"as. Matthews & Assocs. ........... 214-246-7881 
UT Salt Lake CiIy, R 2 Mktg.lnc ........... 801-595-0631 
WA Seattle, Core" Mktg.!VMI ............ 206-882-2999 

Local Distributors 
CA Burbank, Alwater Elctms. ............. 818-841-9050 
NJ Bellmawr, Mid Allantic ................ 609-931-5303 
NY Bohemia, RBO EIec. .................. 516-569-7717 
NY Mt Vernon, Janesway EIec. ........... 914-699-6710 

MFG, Parabam Div., 1130 Watsoncenter Rd., Carson, CA 
90745, Tel: 213-549-5044; EmpL: 85 

MFt 12304 Sanla Monica Blvd., Ste. 121, Los Angelas. CA 
90025, Tel: 213-626-6133, 800-533-2297, FAX: 213-820-
6956 ........................................... 0 01106 

TECHNOLOGY, INC. 
An Affiliate ot UNITRPCE Corporation 

FAX: 516-467-5176 
MFM TECHNOLOGY, INC., Affiliate of Unitrode 

Corp., 200 Thirteenth Ave. Ronkonkoma, NY 11779, Tel: 
516-467-5151; Empl: 25 ....................... a01297 

MICREL SEMICONDUCTOR. 560 Dakmead Parkway, 
Sunnyvale, CA 94086, Tel: 406-245-2500, FAX: 406-245-
4175; FSC No.: 60496; Empl.: 135; SIs. Mgr: Mike ONeal; 
Dis!. MgT: Mike O'Neal 

MICROAVIONICS CORP. 3196-K Airport Loop Dr., Costa 
Mese. CA 92626, Tel: 714-957-6904, FAX: 714-957-1614; 
EmpL: 15; SIs. Mgr: B. H. CorZine 

MICROBAR SYSTEMS, INC. 785 Luceme Orive, 
Sunnyvale, CA 94066 Tel: 406-720-9300, FAX: 406-773-
9475; SIs. Mgr: Alexander London 

MICROCAP, INC. A MicroSemi Company, 501 South 
Andreasen Drive, Escondido, CA 92025, Tel: 619-490-
1906, FAX: 619-460-6741; Empl: 65; Sis. Mgr: Ken Miller, 
SIs. Mgr. 

MICROCHIP TECHNOLOGY INC. 2355 W. Chandler 
Blvd., Chandler, AZ 85224, Tel: 602-963-7373, FAX: 602-
345-3390; Empl.: 1500; SIs. MgT: Lanny Flesses; Dist. 
MgT: Lanny Flessas 

MICRO-CIRCUIT ENGRG., See MCE Semiconductor 

MICRO-CIRCUITS CO., INC., 10800 Maudlin Ad., New 
Buffalo, MI49117, Tel: 616-469-2744, FAX: 616-469-2742 
..............•.................................. C01145 

MICROCOMPATIBLES INC. 301 Prelude Drive. Silver 
Springs, MD 20901, Tel: 301-593-0663, FAX: 301-593-
5151; EmpL: 4; SIs. Mgr: Unda Esterling 

MICRO CRYSTAL/DIVISION SMH, 702 West 
Algonquin Rd., Arlington Heights.IL 60005, Tel: 706-806-
1485, FAX: 706-593-5062; Sis. MgT: William Kaczmarski; 
Dist. Mgr: Willam Kaczmarski ........... A01395-1398 

Local Sales Offices & Reps 
AZ Scottsdale, E 0 P & Assoc. ........... 602-991-6119 
FL Pompano Beh., H H P Assocs. ........ 407-740-0320 
GA TUcker, Mackey SmHh & Assoc. • . . . . .. 404-496-9913 
IL Arlington Heights. Greenslade SIs. .... 706-593-3450 
NH Nashue, Be" Controls •....•....•..... 603-882-6984 
OH Mt Drab, Benjenn Engrg. ............. 513-444-3175 
PA Glenside, Koebert Assocs. ............ 215-887-2310 

MICRO DATA SYSTEMS, P.O. Box 3278, Thomasville, 
GA 31799, Tel: 912-226-1709, TELEX: 6503406939 Mel 
CW; EmpI.: 5; SIs. MgT: Sid Davis; Dis!. Mgr: Sid Davis 

MICRODIMENSIONS, INC. 7345 Production Dr. Mentor, 
OH 44060, Tel: 216-974-8070, fAX: 216-974-1648; Empl.: 
40 

MICRODOT,INTERCONNECT SYSTEMS DMSION. 
201 Progress Dr. Montgomeryville, PA 18936, Tel: 215-
699-5373, FAX: 215-899-5536; FSC No.: 91866; SIs. Mgr: 
K A. Neumu"er 

MICRON 
MICRODRY, INC. 7450 Hwy. 329, Crestwood, Kentucky 

40014, Tel: 502-241-11933, FAX: 502-241-6648; Empl: 16; 
SIs. MgT: John WIedersatz 

MICRO ELECTRONIC SYSTEMS, INC. 119 Northrup 
St., Bridgewater, CT 06752 Tel: 203-350-5004, FAX: 203-
350-6966; EmpL: 4; Sis. MgT: Janine Green, VP. Sis. 

MICRO ELECTRONIC TECHNOLOGIES, 35 South St., 
HopIdnoon, MA 01748, Tel: 506-435-9057, FAX: 506-435-
6481; EmpL: 53; SIs. MgT: Mike Levangie 

MICRO-ETCH PRODUCTS, INC. 94 Dodge Ave. P.O. 
Box 9712, Strattord, CT 08497, Tel: 203-376-8810, FAX: 
203-375-6276; FSC No.: 24946; Empl: 42; SIJJ. MgT: Frank 
Dichiara; Dist. MgT: Frank Dichiara 

MICROFLECT CO., INC., 3575 25th Sl s.E, P.O. Box 
12985, Salem, OR 97309-0985, Tel: 503-363-9267, TWX: , 
510-599-010,7, FAX: 503-363-4613; Empl.: 100; SIs. MgT: 
John J. KraniIz 

MICRO HYBRIDS, INC. 2664 Route 112, Medford. NY 
11783, Tel: 516-732-3448, FAX: 516-732-3393; FSC No.: 
5962; Empl.: 7; SIs. Mgr: Bruce Richardson 

MICRO INDUSTRIES, 691 Greencnsst Drive, Westerville, 
OH 43081, Tel: 614-895-0404, ESYLNK: 759200, FAX: 

. 614-882-6357 

MICRO INSTRUMENT COMPANY, 2250 Micro PI., 
Escondido, CA 92029, Tel: 619-746-2010, TElEX: 882205 
MICAOINST ESCD, FAX: 619-746-0433; FSC No.: FSCM 
24836; EmpL: 40; SIs. MgT: C.Marks(East), C. Haas(West) 

MICROLAB/FXR. 10 Microlab Ad.. Livingston, NJ 07039, 
Tel: 201-992-7700, FAX: 201-992-0513; FSC No.: 00929; 
EmpL:4O 

MICRO LAMPS, INC., 1530 Hubbard Ave., Batavia, R. 
60510-1420, Tel: 70B-679-0900; EmpI.: 12; SIs. MgT: 
Edward A. Beutler 

MICROMATH. INC. 2469 E Fort Union Blvd., Salt Lake 
CiIy, UT 84121, Tel: 801-943-0290, FAX: 801-943-0299; 
EmpL: 8 

MICROMETALS, 1190 N. Hawk, Anaheim. CA 92807, Tel: 
714-630-7420, 800-356-5977, FAX: 714-630-4562; FSC 
No.: 12856; Empl: 80; SIs. MgT: Walt Lawis 

MICRO MODE PRODS. 1870 John Towers Ave.. EI Cajon, 
CA 92020, Tel: 619-449-3844, TWX: 910-331-1673; FSC 
No.: 15907; Empl.: 55; SIs. MgT: V. DeMarco; Dist. Mgr: V. 
DeMarco 

Micro Mo 

FAX: 813-821-6220 
MICRO MO ELECTRONICS, INC. 742 2nd Ave. s.. Sl 

Petersburg. FL 33701, Tel: 813-822-2529, TELEX: 807-
982; EmpL: 32; SIs. Mgr: S. J. O'Neil 
........ a01232, 1296-1301, 1920; 001140-1141,2243 

MICRO-MOUNTING DEVICES. 4092 Keith Dr. 
Campbal~ CA 95008, Tel: 406-666-4626; FSC No.: 5905a 

~micrDnC!1 

FAX: 619-727-4436 
MICRONELU.s., 2142F Industrial Ct., Vista, CA 92083, 

Tel: 619-727-7400; FSC No.: 81855; EmpL: 10; SIs. MgT: 
N. Unko ........................... C0 1600, 1848-1l14li 

MICRO NETWORKS, Unilrode CorporaJion. 324 Clark 
St., Worcester, MA 01606, Tel: 506-852-5400. FAX: 506-
853-8296; EmpL: 200; SIs. MgT: SkIp Osgood 

MICRONICS TECHNOLOGY INC~ 7 Alexander Place, 
Glen Cove, NY 11542, Tel: 516-759-5600, FAX: 516-759-
5603; SIs. MgT: Robert Herrmann, V.P. Oper •... A01399 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 735 



MICRON 
LoceI SaIes·omces & Fieps 

CA Palo Alto, MIcrowave MkIg. Assoc. ..•• 415-941-9430 
CA ·WestIake VI., Westtech Microwave, Inc. 818-991-11219 
FL Melbourne Beach, EDSI Sis. .......... 407-952-124(1 
.MD Laurel, CSDS, Inc. .... ,............... 301-953-7884 
NY MeMIIe,~F. EIcIm Sis. ............... 51&42CH189O 
MA Wayland, HIgh Tech Sis. .............. ~ 
WA IIfaquah, Seaport Tech. Sis. ........... 206-39H1714 

Manufacturers and Sales OHices Directory 
co Boulder, H. Bass Asaoc:s. ........... .. 
MA Beverly, Pal Jenks Assoc. .......... .. 
FL Orlando, W. A. BlOwn Instrs., Inc. .•.... 
GA Non:ross, W. A. Brown Instrs., Inc. ••••• 
NM Albuquerque, IMEC ................. .. 
NY Kings Park, USTM Tech. MkIg. ...... .. 
WA SeidtIe, DaIacom .................... . 

303-531),7509 
508-921-4800 
407-648-9660 
404-44fHl80 
505-275-0936 
511H24-1542 
20&-285-2525 

MICROSEMI CORP. - SCOTTSDALE, Mlcroseml 
Corporation,. 8700 E Thomas Ad., P.Oo Sox 1380, 
ScoIt8daIe, AZ ~ Tel: 1102-941-11300, 'TELEX: 
4995412 MICROAZ,. FAX: 1102-947-1503; FSC No.: 
860434040; ~: 300; SIs. Mgt: Dean Fosler (acting); 
DIst. Mgt: George Avila 

MICROSIGNALS INC. 38-42 9tll St., LLc., NY 11101, Tel: 
MICRON. INDUSTRIES, 4250 Madison St., Hillside, IL MICRONTECHNOLOGY,INC.2805EastColumbiaAd., 718-937-7955, 718-937-0391, 80(),84&-2252, FAX: 718-

80162, Tel: 708-54NI900, FAX: 7oa-:547-0998; FSC No.: Boise, ID 63706, Tel: 208-366-3900, FAX: 208-388-4617; 729-914O;~: 40; SIs. Mgt: Mr. GnIg Villafana 
30682; Empl: 115; SIs. Mgr: MIchael Kltun; DIst. Mgt: ~: approx. 3,100; SIs. Mgt: Jim Garrett 
MlkeKltun . 

MICRO-NOW INSTR. CO. INC. 8280 N. Elmwood St., P. 
0. Sox 1488, SkokIe, 11.60076, Tel:70e-677-47OO, 'TELEX: 
RCA 297214-MlCRO-IJR, FAX: 708-677-0394; FSC No.: 
3328S; ErnpI.: 25; SIs. Mgr: C. Arnt:rN 

LoceI Sales 0ffIc:es & Fieps 

MICRO-OHM CORP. 1088 Hamilton Ad., Duarte, CA 
91010, Tel: 818-3575377, FAX: 818-358-8478; FSC No.: 
20940; EmpL: 109; SIs. Mgt: Chae Schwab; DIst. Mgr: 
Chae Schwab ... .... ........... ....... ......... A-1947 

LoceI Sales 0ffIc:es & Fieps 
CA San Juan CBpIstrano, Craven & Asaoc:s. 

.......•.. ..•.......... ..•.. ..... ...•... 714-240-7242 FAX: 617~337-4208 AL Huntsville, W. A. Brown InBlr. • • •• • . • • • • 205-830-9224 
CA Loa Angeles, Me Dougall/Me Laugllin 213-477-8556 IL Lake Bluff, R & R MkIg. Asaoc:s. ••.•••• 
CA Mountain View, Mark V Aesoc. ••••.••• 415-964-6275 MN Maple Grove, EIcIm Prods. For Ind .. . 

312-295-6600 
612-784-5554 
615-883-7862 

MlCROSONICS, INC. 80 Winter St., Weymouth, MA 
02186, Tel: 617-337-4200; FSC No.: 11869; EmpL: 120; 

MICRO SWITCH 
a Honeywell Division 

MILITARY SPECIFICATION, AEROSPACE 
INDUSTRIAL AND COMMERCIAL 

FULL LINE AUTHORIZED DISTRIBUTOR 

~~ 
ELECTRIC SWITCHES 
INCORPORATED 

2478 Fletcher Dr, Los Angeles, California 90039·2897 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

FROM STOCK 

MICRO SWITCH 
SWITCHES 
SNAP, LIMIT, PROXIMITY, 

SEALED, OIL TIGHT, SOLID STATE, 
PHOTOELECTRICS & SENSORS 

TN NaahvUIe, Strategic MkIg. Inc. ........ . 

LDcIiJ DI8/1IbuIOnI 
CA Costa Mesa, Orange County Camps. 

....................................... 714-978-3597 
CA Hunt/ngIon Bch., WyIe Labs ........... 714-691-8006 
CA San DIego, Neumann EIctms. ......•.. 61!H!95-3005 
CA San Diego, Shelley EIctms. ........... 619-453-7133 
CA San DIego, Shalley-Ragon ............ 619-453-7133 
CA San Jose, Rose EIctms. .............. 408-943-0255 
CO Englewood, Arrow EIctms. ............ 303-790-4444 
MN Mlnneapons, Electionic Ctr. ........... 612-371-5200 
NH Hampstead, Astrum EIctms. • . . . . . • . .. . 603-328-5656 
NY New Rochelle, Derf EIctms. ........... 914-235-4600 
NY OceansIde, Tritech ................... 518-678-6222 
PA McKean, Advacom ................... 814-478-7774 
TX Ft Worth, IndusIr1aI Elect. ............. 817-731-7321 
UT Provo, Central UIah Elctms. Supp. ..•. 801-373-7522 
EXP Beale, Switzerland, Slabaico W. Slewist & Co. AG 

.... .. .. .. .. .. .. .. .. . .. .... .. .... .. .. .. .. 645-962851 
EXP Huntingdale, Australia, Stewart EIcIm Camps. Ply. 

.... .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. ... 790-AA36908 

MICROPAC INos., INC. 905 E. Wanut St., Garland, TX 
75040, Tel: 214-272-3571, FAX: 214-494-2281; EmpL: 
200; SIs. Mgr: RIchard Schlueter 

MICRO PALM COMPUTERS, INC. 13773-500-1COT 
Blvd, Clearwater, FL 34620, Tel: 813-530-0128, FAX: 813-
530-0738 

MICROPHASE. 567 Comec\icut Ave., Norwalk, CT 06856, 
Tet 203-868-8000, FAX: 203-868-6727; EmpL: 230; SIs. 
Mgt: F. S. ParIn 

MICROPLEX, INC. 1977 Stete College Blvd, AnaheIm, CA 
92806, Tel: 714-634-1535, FAX: 714-634-8375; EmpL: 30 

MICROPLOT SYSTEMs, 1897 Red Fern Dr. Columbus, 
oH743229, Tel: 614-862-4786, FAX: 614-862-3399; EmpI.: 
5; SIs. Mgr: Stave Bean 

MICRo PNEUMATIC lOGIC, INC. 2890 N. W. 62nd 
StraeI, Fort Lauderdale, FL 33309-1786, Tel: 305-973-
8168, 'TELEX: 522316, FAX: 305-973-6339; EmpI.: 100; 
SIs. Mgr: BrIan Irving 

SIs. Mgt: John HIeber ................... .. .. ... A-1401 

MICROSTAR LABORATORIes, 2863 152nd Ave. N.E., 
Redmond, WA 98052, Tel: 208-861-4286, FAX: 208-861-
5494;EmpL: 16; SIs.Mgt:·DebbieKeale; DIst.Mgt:Unda 
Meza 

MICRO SWITCH 
a Honeywell Division 

FAX: 815-235-5574 
MICRO SWfTCH, A Honeywell DiY. 11 W. Spring St., 

Freeport, L 61032, Tel: 81~235-86OO, TElEX: 257499, 
TWX: 911H142-0922; EmpI.: 3000; DIst. Mgt: FL A. Gamer 
....•.. .•..••.•.•• 801320-1321, 1738-1743, 1918-1111 

LoceI Sales 0ffIc:es & Fieps 
CA Orange .............................. . 
CA San Jose ............................ . 
CO Englewood .......................... , 
CT GlastonbUry ........................ .. 
GA Atlanta .............................. . 
II. BensenvIlle .......................... . 
MA Newton .............................. . 
MI Southfield .......................... .. 
MN Minneapolis ........................ .. 
Me Stlouis ............................ .. 
NJ Westfield ............. ~ .............. . 
NY Rochester .......................... .. 
NO Charlotte ............................ . 
OH Brooklyn Heights .................... . 
OH Dayton .............................. . 
PA Valley Forge ........................ .. 
TX Dallas .............................. .. 
TX Houston ............................ .. 
WA Bellevue ............................. . 
WI Brookfield .......................... .. 
can Edmonton .......................... .. 
Can Ottawa ............................. .. 
Can ScarscIaJe ........... , ............... . 
can Vancouver .. J ...................... .. 

MICRO POWEFi INTI.., INC. 10770 Black Mountain Ad. Can WInnepeg • - ........................ . 

714-953-4675 
408-433-3008 
303-792-1632 
203-859-8472 
404-248-2585 
312-86G-3968 
617-989-0285 
313-424-3589 
612-830-3516 
314-568-7620 
201-233-9200 
716-272-4333 
704-362-8948 
218-458-6075 
513-237-4075 
215-688-8340 
214-701-2876 
713-~1 
208-453-7561 
414-784-8280 
403-463-4727 
613-224-3822 
416-293-8111 
604-430-3100 
204-783-4545 

Ste. 246, San Diego, CA 92126, Tel: 819-271-0831, 819-
271-5942; EmpL: 56 MICROISYS. 1011 Grand Central Ave., Glendale, CA 

91201-3010, Tel: 818-244-4800, FAX: 816-244-4246 

MICRO POWER SYS. INC. 3100 Alfred St., Santa CIa'a, 
CA 95056, Tel: 408-727-5350, TWX: 910-338-0154; FSC MICRO SYSTEMS ENGINEERING, INC., 6024 S.W. 
No.: 54186; EmpL: 140; SIs. Mgt: Tom Hardy;· DiIll. Mgt: Jean .Rd., Lake Oswego, OR 97035, Tel: 503-835-4016, 
Chuck Sweet TElEX: 151-538, FAX: 5f>3.e35-9610; FSC No.: 75800; 

EmpL:'2OO; SIs. Mgt: Maury Reiter 

MICRO-PRODUCTS ENGINEERING CO. 230 
RIdgewood Ave., Newark, NJ 07108. Tel: 201-82408467, MICROTECH, 1420ConchesIerHwy.Boothwyn,PA 19061, 
FAX: 201-824-5868;~: 100; SIs. Mgt: Gerald Muller Tel: 215-458-3586, FAX: 215-358-4827; ~: 22; SIs. 

Mgr: H. Carter 
MICRO QUALITY SEMICONDUCTOR. INC. 

MicrosemiCOlp., 1000 N. Shiloh Rd., Gar1and, TX75042, MICRO TECHNICAL INDUSTRIes, 23132 La Cadena 
Tel: 214-272-7811, FAX: 214-48HI408; Ernpl: 70; SIs. Dr. Ste. E, Laguna Hills,CA 92853, Tel: 714-855-4328, 
Mgr: Bill Vandagriff; DIst. Mgr: Bill Vandagriff TELEX: 371-9668, FAX: 714-855-9545; EmpL: 20; SIs. 

Mgr: Joe Duarte . 

MICROSEMI CORP. 2830 S. Fairview St, Sant8 Ana, CA 
92704, Tel: 714-979-8220, TElEX: 4720306, FAX: 714- MlCROTECHNOlOGYINC.NS6Wl3385S1IverSpring 
557-5989; FSC No.: 14552; EmpL: 1200; SIs. Mgr: Robert Dr. ~FaJIs, WI 53051, Tel: 414-783-8080, FAX: 
Shullz; DIst. Mgr: G. Avila 414-783-4959; EmpI.: 210 

MICROSEMI CORP. COlORADO, Mlcrosemi COIp., MICROTEC RESEARCH, INC. 2350 MIssIon College 
600 Hoyt St., BroomIieId, CO 8OO2Q, Tel: 303-469-2161, Blvd., Santa Clara, CA 95054. Tel: 408-9a0-13Oo, FAX: 
FAX: 303-468-3775; Empl: 140; SIs. Mgr: Robert H. 40II-9II2-8286; EmpI.: 100; SIs. Mgt: Derek Taylor; DiIll. 
Werner; DiIll. Mgt: George Avila Mgr: Derek Taytor 

736 North AmerIcan offices only. For worldwide reps & distributors, see Vol W •. EEM 1991 



Manufacturers and Sales Offices Directory MID-E 
MICROTEK INTERNATlONAL/DEV. Svs. DIV.3300 MICROWAVE DESIGN SVcs., INC.437-H Mary Esther IA Iowa City, RIchmar EIcIms. Corp. ••••• 319-354-8694 

Me Hunt Valley, Eagle Sis. Corp. •.•.•••••• 301-888-3030 
MN N. Mankato, El Sis. •.•..... . . • . • . . . . • . 507-345-5788 
NH Nashua, Bell ConIroIs .•..•.•..•...... 603-862-8964 
NJ Medford, C/Ian1IiOn EIcIm Sis. Co. . . . . 609-983-0932 
NC Cary, TwentIaIh CentuIy Mk\g. ••••••.• 919-481-3370 
TX Plano, RIchmar EIctrns. Corp. .•....•.• 214-424-83B8 
TX Round Rock, Richmar EIctms. Corp. .• 512-255-2551 
WI Butler, Richmar EIctms. Corp. •.•• ••••. 414-761-1730 

N.W. 211th Terrace, HlIIaboro, OR 97124, Tel: 503-645- CUtoff, Ft Walton Beach, FL 32548, Tel: 904-664-1234, 
7333, FAX: 503-62!H146O; EmpL: 120; SIs. Mgt" ChrIs FAX: 904-664-6789 
8ednerek 

MICAOTOUCH SYSTEMS, INC., 55 Jonspin Ad., 
Wllminglon. MA 01887, Tel: 508-69+9900, TELEX: 
530264, FAX: 508-694-9980; FSC No.: 935-0133; EmpL: 
100; SIs. Mgt" William Keller 

FAX: 516-561-1117 
MICROTRAN co. INC., 145 E Mineola Ave., P. O. Box 

236, Valley Stream, NY 11582, Tel: 516-561-6050; FSC 
No.: 00348; EmpL: 75; SIs. Mgr" W. Benscher 
. . . • . . . • . • . . . . . . . . . . . •. . . . . . .. A0 1212, 2130, 2278-2288 

LoceJ Sales Offices & Reps 
I'>Z. Scottsdale, F. SchoeIIIer •..•..•.....•. 602-948-1004 
CA San Jose, Kottmeier Assocs. . . . . .. . . • . 408-371-8700 
CA Torrance, Universal Co",," Co. . . . . . . .. 213-783-0220 
CO Englewood, Omega. Ltd. •.....•.•..... 303-762-1921 
FL WI1\8r PI<., HPP Assoc.lnc. .....•..... 407-740-0320 
D. WheaIon, CS Tach. Sis. . . . . • . .. . . . . . .. 706-653-8126 
IN FIshers, R&D EIcIm Sis. . . ... .... .... 317-_2028 
IA Marlon, AEM, Inc. ..................... 319-377-1129 
KS Lenexa. AEM, Inc. . . . . . . . . . . . . . . . . . . . .. 913-888-0022 
MD BaltImore, Burgin-Kreh Assocs. ....... 301-285-8500 
MA Wellesley, Newscott Co. .............. 617-235-6888 
MN Minnneapolls, RK Saies .............. 612-571-1001 
MO at Louis, AEM, Inc. ................•.. 314-298-9900 
NJ Englewood Cliffs, E Glass Assocs. ... 201-592-0200 
NM Albuquerque, C.T. Carlberg & Assocs. 

NY Marcellus, Mullahy-Welch Sis. ....••.. 
NY Rochester, J.G. Welch Assocs. ....•... 
NC Greensboro. Arlhur,.Harris & Assoc. ..• 
OH Cleveland, J.D. Olsen Co. ............ . 
OH Goshen, J.O. Olsen Co. ..............• 
PA PiIIsIlurgh. J.o. Olsen Co. ..•......•... 
PA Wynnewood, Me1z-Benham Assoc. ... 
TX Houston, Spectra SIs. Corp. ••••...••.• 
TX Richardson, Spectra Sis. Corp. .......• 
VA Lynchburg, Burgln-Kreh Assocs. ..•... 
Can Montrea~ Quebec, Hans BrIeger ••.... 

LoceJ DisI1ibutors 
AL Birmingham, MG Sctms. & Equip. ... . 
CA Milpitas, Sierra West EIctms. ......... . 
CA Oekland, Brill E/cIms. ...•.•........... 
CA San Diego, Kent Electronics ......... . 
CA Santa Clara, Kent EIctms. ..•.......... 
CA Sania Monica, Mester Distrs. •.•..•.... 
CA Torrance. Kent EIctms. .............. . 
CO Englewood, Shelley/Ragon Inc. ...... . 
FL Largo. EIcIm. Precepts of Florida ...•. 
FL Pompano Beach, P_less Radio Corp. 

L Northbroolc, Classic Comp. Supp. ..... 
IN Indianapolis, Bell Inds. .•••..•...••.•.. 
IA Cedar Rapids, Deeco, Inc. ...•........ 
MA Hingham, Sager Elec. Supp. ....•..•.. 
MN Minneapolis, Bergquist ............... . 
NJ Kenilworth, Fedaralad EIctms. ....•... 
NM Albuquerque, Walker EIcIm Supp. .... 
NY Buffalo, Summit DIstrs. ..•...•......... 
NY Hauppauge, Sager Efctms. ..••.••....• 
NY Johnson City, Help EIctrns. .•.... , .... 
NY LynbYook, ~Iess Radio ......•...... 
NY Rochester, Summit DIstrs. .••.....••.• 
NC Rsleigh. Southeestem EIctms. ...•...• 
OH Dayton, JA Becker Co. .............. . 
PA McKeeeport, Barno Radio Co. ...•..... 
PA Philadelphia, Shap Elclms. ..•.•....... 
TX Austin, Kent Elclms. ................. . 
TX Houston, Kent EIctms. ............... . 
TX Houston. Lenert Co. .............•...• 
TX Richardson, Kent Elclms. ...•......... 
WA Redmond, Priebe EIctms. .....•.••.... 
WI New BerlIn, Classic Comp. ........... . 

505-899-2155 
315-673-1009 
716-244-1100 
919-275-3030 
216-838-0510 
513-722-3320 
412-381-4254 
215-696-7300 
713-27~12 

214-234-3800 
804-239-2626 
514-466-5869 

205-326-4525 
408-945-1050 
415-634-5888 
619-471-9561 
406-727-9810 
213-452-1229 
213-320-2700 
303-762-0670 
813-544-3638 

11*327-4993 
706-272-9650 
317-875-8200 
319-365-7551 
617-749-6700 
612-635-2322 
201-272-0505 
505-683-2992 
716-887-2600 
516-346-1300 
607-729-3528 
516-593-2121 
716-334-8110 
919-626-2311 
513-226-1341 
.412-751-5971 
215-969-3300 
512-834-1900 
713-761>-7770 
713-225-1465 
214-669-2600 
206-881-2363 
414-788-5300 

MICROVISION CORP. 591 W. Harrillon Ave. Ste. 250, 
CarnpbeI~ CA 95008, Tel: 406-374-3158, FAX: 406-374-
9394; EmpL: 15; SIs. Mgr" Las Peterson 

MICROWAVE APPlICATIONS GROUP,303Q Industrial 
Pkwy. Santa Maria, CA 93455, Tel: 605-926-5711, TWX: 
91~l-56011, FAX: 605-925-5903; FSC No.: 26357; 
EmpL: 63; SIs. Mgt" D. W. Prigge 

MICROWAVE DEVB..OPMENT LABORATORIES, 10 
Mkngan Dr. Natick, MA 01760, Tel: 506-655-Q06O, TWX: 
71~66-6650, FAX: 506-655-6972; EmpL: 160; SIs. Mgt" 
R. Tucker 

MICROWAVE DEVICE TECH. 1 Powers St, Lawrence, Can Gloucester, Ont, True North Tachnlg. Lid. 
MA 01643, Tel: 508-688-6000. FAX: 506-886-8220; EmpL: .•.•.. .. ..•.•.•.••.. .••. . ••• ••..•.. .. .. 613-637-2553 
11; SIs. Mgr" Murthy S. Ayyagari Can RexdaIe, Ont, True North Technlg. lid. 

m i= ... C ....... -= ___ ...... __ _ 
riliC=tO\V"Vc rilLc=t co.m·,,"'.:'. inC. 

FAX: 315-463-1467 
MICROWAVE FILTER INc.. 6743 Kinne St, East 

Syracuse, NY 13057-0466, Tel: 315-437-3953, 6IlQ.44&. 
1888, TELEX: 249-613; FSC No.: 27634; EmpL: 95; SIs. 
Mgr" E BoeIick, Sis. & Mktg. •..•••..•..••• A0 16B8-1685 

LoceJ Sales Offices & Reps 
MD Laure~ csos. InC: ...............•..•. 301-490-3600 
CA M1n. VIew, Pennisula Tach. SIs. ....... 415-966-3836 

Local DisI1ibutors 
AZ Mess, Antenna Techlg. Corp. ......... 602-696-7667 
CA CarnpbeI~ Signal Sources ............ 406-866-0600 
CA Torrance, Westem CATV ............. 213-539-8030 
CO Englewood, Midwest CATV ........... 303-799-4343 
FL Boca Raton, Passive Dvcs., Inc. .... . .. 407-996-0600 
FL Miami, Gendra IntL . • . . . . . . . . . . . . . . . . . . 305-372-8845 
FL Ocala, IIroadcasters Gen. Store.. . . . .. 904-622-9058 
FL Panama City, Bey EIctms. Supp. ...... 904-765-7258 
GA lawrenceville, John Weeks Entprs. ... 404-963-7870 
IL Skokie, Anilrter Bros. ..... . . . . . . . . . . . . . 706-677-2600 
IN Richmond, AUied Broadcast EquIp. .... 317-962-6596 
KY Highland Heights, MIdwest Comma. Corp. 

•...•.................................. 606-761-2200 
LA Mamou, Saleilite Earth Stas. .......... 319-466-2203 
MS Raymond. Broadcas1 Equip. Engrg. Sis. 

....................................... 601-657-8578 
NE DekoIa CIty, ATV Research, Inc. ...... 402-967--3771 
NE Omaha, Radio Equip. Co. ...........•. 404-341-7700 
NH Bow, Earth Termi~ Inc. ............. 603-224-5166 
NJ Union, Avanti EIcIms. ....•..•.••.••... 201-964-0333 
NC Pineville, 8.C.M.S., Inc. .....•.....•..•. 704-888-4508 
PA Horsham, Toner cable •.............. 215-675-2053 
PA Hummelstown, WInemiller Comms. ... 717-588-9591 
PA Willow Grove, NCS lneis. . . . . . . . . . . . . . . 215-657-4690 
TX Bedford, Spec1rum Megahertz •....... 817-267-2288 
UT Sah Lake City, RIA Corp. •..•.••.•. . . .. 801-466-8822 
VA Charlottesville, Hall Eiclmcs. .......... 804-974-6466 
WA Edmonds, Glade Comma. ......... .... 2IJ6.771-6891 
WI Plymouth, Hi-Tech. ................... 414-892-6210 

.•...... .. ..... ..... .. .. . ..•.•.....•. .. 416-744-2233 

MIDDLEBERG CORPORATION/MIDDCO 
CONNECTORS, 95 Albany Turnpike, Canton, CT 06019, 
Tel: 203-693-6361, FAX: 203-693-8403; EmpL: 20; SIs. 
Mgr" Marty Townsend 

MID-EASTERN INDUSTRIES, Technology 
Dynamics Inc., 100 School StreaI, BergenfIeld, NJ 
07621-2915, Tel: 201-365-0500, FAX: 201-385-0702; FSC 
No.: 06179; EmpL: 15; SIs. Mgr" Daniel Ellenback 
..............•........................•... 001888-18811 

[§.!tI 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E. 10th 51.. oakland. CA 94606 

_MCAOTRA~ 
(213) 452-8002 

~ MICROTRAN 

Over 
100.000 

Transformers 
in Stock. 

Over 
8.000.000 
Relays & 
SWItches 
in Stock. 

Can Bumaby, ac.. Channel One Video Corp. 
....................................... 604-421-2288 Orders Placed by 3:00 pm. are 

Can Calgary, Alberta, AVA Convns. Lid. ... , 403-251-0707 Shipped the Same Day 
Can Lave~ Que.,lncospec Elclms. ......... 514-688-0033 "~"""''''.'''''''''''''''.''III. Can Markham, Ont, cabie1el Comma. ..... 416-475-1030. • 
Can Markham, Onto Deskin Sis. ............ 416-475-1412 
Can Mon1reaI, Que., Comega Tachnigs. .... 514-355-3105 
Can at Leonard, Que., Trispec Comma. . . .. 514-326-2025 

MICROWAVE SOLUTIONS, INC, 3200 Highland Ave., 
SIa 3A, National City, CA 91950, Tel: 619-474-6906, FAX: 
619-474-7003; FSC No.: 65151; Empl: 12; SIs. Mgr" 
Edward M. Teyssier 

MICROWAY INC. RESEARCH PARK, Research Park, 
P.O. Box 79, Kingston, MA 02364, Tel: 506-746-7341, FAX: 
506-746-4676; EmpL: 49; SIs. Mgr" Donald Greenbaum; 
Dist. Mgt" Maryann Strassel 

MIDAMERICA DESIGN SERVICE, Spirit of America 
Corp. 10206 Uma Ad., Fort Wayne, IN 46818, Tel: 219-
469-2511, FAX: 219-469-2295; EmpL: 350 

MIDCOM, INC., 121 Airport Dr. Watertown, SO 57201, Tel: 
605-666-4365, FAX: 1105-886-4486; FSC No.: OGP22; 
EmpL: 300; SIs. Mgr" Dean Ward ........ Ao 2300-2305 

Local Sales Offices & Reps 
AL HuntsviDe, Twentieth Century MkIg. .•. 205-772-9999 
CA Long Beach, Sokltech ....•........... 213-596-5208 
CA San DIego, Pro Sis. .•..•..•........... 619-571-1133 
CA San Jose, V_ MkIg. ................. 409-432-1816 
FL Orlando, Richmar Elctms. Corp. . . . . . .. 407-352-3755 
GA Norcross, Twentieth Century MkIg. . .. . 404-446-1999 
IL Downers Grove, Richmar EIcIms. Corp. 

..........•............•.....•..•...... 312-9B8-Q116 
IN indIanapols, Richmar EIctms. Corp. ••• 317-577-9950 

(213) 452-1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Senta Monica. CA 90404 Oakland. CA 94606 

Underwriters Safety 

Too • Largest 
Relay •• 

Distributor . . 
in the World 

Over 
8,000.000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452-1229 (415) 835-1500 
1301 Olympic Blvd., • 10266ih Avenue, 

Senta Monica, CA 90404 Oakland. CA 94606 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 737 



FROM STOCK 

IWIITO!;?!,~25 
GENERAL PURPOSE 
MERCURY·WETTED 

POWER & TIME. DELAY 

RELAYS 

Underwriters Safety 

Over 8-·· 1.000.000 . 
Terminal •• 
Blocks 

In Stock. 

Over 
8.000.000 
Relays & 
SWitches 
In Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

MICRO SWITCH 
a Honeywell Division 

MILITARY SPECIFICATION, AEROSPACE 
INOUSTRIAl AND COMMERCIAL 

FUllllNE AUTI10RIZED DISTRIBUTOR 

,~~~ 
ELECTRIC SWITCHES 

INC 0 R P 0 RAT. E D 
2418 Flelcher Dr, los IIngeles, California 90039·2891 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SEe COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTlON-5100.FREE CATALOG 31EM.n REQUEST 

Manufacturers and Sales Offices Directory 
. LocaJ Sales Offlces & Reps 

CA Los Angeles, Dyna Sis. ............... 213-806-1400 
FL Land 0' Lakes, AJ'S Power Source Inc,' , 

IL Des Plains, Marsland Assocs., Inc. ... , 
IN Incianapolis, Marsland Assocs., Inc.: ••• 
IA Marion. Marsland Assocs., Inc. ...•..•• 
MN' Minneapolis, Marsland Assocs., Inc. .•. 
Me St Louis, Marsland Aaaocs., Inc. . •.... 
NM Albuquerque, Westahl Aaaocs. ....... . 
NY Huntington, C.R. Mayer Co. ......... .. 
WA Seattle, Eicher-Richards Co. ......... . 
WI New Berlin, Marsland ................ . 

813-996-2583 
312-28&-2620 
317-293-5437 
319-373-0566 
612-545-4481 
314-991-1399 
505-881-0995 
516-692-4221 
206-LA3-7888 
414-786-6611 

MIDGET LOUVER, 800 Main Ave.. Norwalk, CT 06651, Tel: 
203-866-2342; EmpL: 10; SIs. Mgr: Helen Monroe; DIst. 
Mgr:Haten~ 

MIDLAND-ROSS CORP., NEL UNIT, See NEL 
Frequency Controls, Inc. 

Midtex Relays, Inc. 

FAX: 915-772-1116 
MIDTEX RELA YS,INC. 982 ButterfieldTrai~ B Paso, TX 

79906, Tel: 915-772-1061, 1·800-MI0TEX1, TWX: 91()' 
240-3407, ESVLNK: 62752541; ErnpL: 275; SIs. Mgr: 
CraIg Law; DIst. Mgr: Bob Walasiak ..... B'1546-1549 

Local Sa/ea 0fIices & Reps 
AL Huirtsville, Twentieth Century Mktg. ... 205-772-9999 
AZ Phoenix, More SIs. ....... ; .. .. .. .. .. .. 602-789-9181 
CA Los Mcs, J.W. Wllho" ................ 415-961-3680 
CA Tustin, Schoenbachler-Oobson ....... 714-544-1888 
CO Longmcnl, Reiance Sis.. . . • • . . . • . . • •. 303-443-5680 
FL Orlandc. Richmar Elctms. ....•..•..• ,. 407-352-3755 
GA Norcross. Twentieth Century Mktg.... 404-446-1999 
ILOowners Grove, Richmar Elc\ms. ..... 701H188-0118 
IN Indianapolis, Richmar EJctms. ......... 317-577-9950 
IA Iowa City, Richrnar Elctms. .•...... ,.. 319-354-6894 
KS Overland Park, M.I.NK Aaaocs. .... ;.. 913-341-3309 
KS Wichita, M.I.NK AssoCs., Inc .......... 316-63&-0190 

BRILL 
ELECTRONICS 
(415) 834·5888 
610 E 10th 51.. Oakland. CA 94606 

Mldtex Relay., Inc. 

(213) 452·8002 

Mldtex Relays, Inc. 

The 8 Largest 
Relay •• 

Distributor 
In the World. 

Over 
8,000.000 
Relays & 

Timers 
in Stock. 

Orders Placed by 3:00 p.m. are 
snlllDeD the Same Day 

213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Sanla Monica, CA 90404 Oakland, CA 94606 

MN Mlnileapols, HoInvanAssoc. ..•..... 
Me Bridgeton, M.LNK Sis. .............. .. 
NH Nashua, Bell Controls ............... . 
NJ Medford, Champion EIcIms. ......... .. 
NM . Albuquerque, More Sis. ............. .. 
NY Rochester, Lamb Camps. , .......... .. 
NC Raleigh, twentieth Century Mktg. ••••• 
OH Beachwood, EIctm. Sales~ Inc. 

OK Tulsa, OJ. Sis. ....................... . 
OR Portland, Caruso Aaaocs. ........... .. 
TX Austin, OJ. Sis. .......... , .......... .. 
TX Dallas, OJ Sis. ...................... .. 
WA Bellevue, Caruso Inc. .. : ............ .. 
Can Ontario, Haltronlcs Lid. ............. .. 

Local DistribuIots 
AL Huntaville, Hall-Mark ................ .. 
AZ Phoenix, Hall-Mark .................. . 
AZ Temps, Control DesIgn SUpp. .••• , ..•. 
AR Little Rock, Newark EIcIms. .......... . 
CA Anaheim, Control Design Supp. ...... . 
CA Bey Area, HaI~Mark ................ .. 
CA Irvine, Integrated Elctrns. ............ .. 
CA Orange County, HaU-Mark .......... .. 
CA San Carlos, Control Design Supp. .... . 
CO Santa Monica, Master olsts. ......... . 
CO Denver, Integrated EIcIms. ........... . 
CT Waiingiord. MId State EIcIms. .•••••.. 
FL AltamOnte Springs, Control Design •.•• 
FL Fl Lauderdale, Hall-Mark ............ . 
GA Slone MIn. Control Design ......... .. 
II. Chicagc. Hall-Mark .................. . 
II. Chicagc. Newark Elctms. ........... .. 
II. Schaumburg. Control Design ..••....• 
IN Indianapolis, Control Design •• , •...•.. 
IA c;edar RapIds, Dee EIcIms. ......... .. 
KS ~sas City, Control DesIgn •..•••••.. 
KY Louisville, Newark ....... ; ........... . 
LA Shreveport. IndL EIec. SUpp. ..•••.••.• 
Mo Columbia, HaI~Mark ................ .. 
MA Boston, HaI~ ................... . 
MA Newton, Green-Shaw Inc. ........... .. 
MA Wobum, Control DesIgn SUpp. ....... . 
MI oak PI<., Newark .................... .. 
MI St Clair Shores, Spernco ............ . 
MN Minneapolis, Control DesIgn ••.••.•..• 
MN Minneapolis, HaI~Mark ............. .. 
MS Jackson, Newark ................... .. 
Me St louis, Control Design SUpp. ....•.• 
NE Omaha, Newark ..................... . 
NIl Las Vegas, Newark ................. .. 
NH Nashua, Newark ..................... . 
NY Buffalo, Genesee Indi. .............. .. 
NY Long Island, HaI~Mark .............. .. 
NJ oakland, Relay SpeciaJties .....••..... 
NJ Paterson, Feldman Bros. .... , ....•.... 
NY Rochester, Masllne ................. .. 
NY Woodside, Switches Unlld. .......... .. 
NC Charlotte, Control DesIgn ........... .. 
NC Raleigh, Hal~Mark ................... . 
OH Cinlclnnall, ~ EIeC. .......... .. 
OH Cleveland, CAM APe Elctms. : .•••.... 
OK Tulsa, HalI-Mark ........... " ....... .. 
OR Portland, Integrated EIcIms. ......•..•. 
PA Malvem, Control DesIgn SUpp. ....... . 
PA McKean, Advacorn ................. .. 
PA Philadelphia, HaI~Mark ..... " ...... .. 
PA Pittsburg. CMo ...................... . 
SC Greenville, Newark ................. .. 
TN Memphis, Newark .................. .. 
TX Dallas, Control DesignSUpp. ..•.....•. 
TX Dallas, Force-Heiland ............... .. 
TX Dallas, HaI~Mark .................... . 
TX EI Paso. Midtex (Export) ............. . 
TX Houston, Hall-Mark ............... " .. 
lIT Salt LAke City, HaII-Mark ............ . 
VA Falls Church, Newark ................ . 
WA Bellevue, Integrated EIctms. ......... . 
WV Dunbar, Newark .................... .. 
WI Milwaukee, Marsh EIcIms. .......... .. 
WY Gillette, Gifford ...................... . 
Can Richmond Hili, Ont.. Salbar EIcIms. Lid. 

612-574-9983 
314-291·5454 
603-662-6964 
609-983-01!32 
505-265-6265 
718-326-6350 
91&-790-9383 

216-631-11555 
918-663-8155 
503-246-5439 
512-258-3002 
214-783-6876 
206-455-6811 
418-844-2121 

205-837-8700 
602-437-1200 
602-82IH961 
501-225-6130 
714-821-1518 
408-432-0900 
714-837-9960 
714-669-4100 
415-592-4808 
213-452-1229 
303-292-5537 
203-285-9900 
305-788-3220 
305-9'11-9260 
404-979-3500 
312-960-3800 
312-764-5100 
312-30N!900 
317-786-4559 
319-365-7551 
913-362-4246 
502-423-02BO 
31 &-222-9459 
301-98&-9900 
817-687-0902 
617-1l6G-8900 
617-932-9404 
313-98HI800 
313-771-2700 
612-721-1826 
612-941·2600 
601-856-3834 
314-426-3150 
402-392-1221 
702-7116-5090 
603-88&-5790 
716-673-9881 
516-737-0800 
201-337-1'000 
201-742-7a29 
716-546-5373 
718-47&-5000 
704-588-4410 
919-672-0712 
513-489-1400 
216-461-4700 
91&-251-1108 
5Q3,M1-1890 
215-296-0150 
814-47&-7774 
.609-235-1900 
412-678-6020 
803-288-9810 
901-365-9060 
214-35&-1441 
214-247-9955 
214-553-4300 
915-772-1061 
713-781-6100 
801-972-1008 
703-522-0880 
206-455-2727 
304-766-6872 
414-475-6000 
307-882-7203 

. .. .. .. . .. . .. . .. .. .. • .. . .. • . .. .. .. . .. .. 416-736-0271 
Can Scarborough. Ont.. carsten EIcIms. ..• 418-495-7705 

MIDWEC, See Industrial Midwac Capacitors 

MIDWEST COMPONENTS.INC., See Therm-O-Disc, 
Div. Midwest Component Product Group 

MIDWEST MICROWAVE, 6584 South State Ad. Saline, 
MI46176-9569, Tel: 313-428-4773, 800-521-4410, FAX: 
313-429-1415; FSC Nc.: 34078; EmpI.: 180; SIs. MgT: 
Doug Hartje, Oir. Sis. & Mktg 

MIKRON INSTR., 445 W. 'Main St. WyckoII, NJ 07461, Tal: 
201-891-7330, TELEX: 361870, FAX: 201-891-1205; 
EmpI.: 80; SIs. MgT: John Merchant 

738 North American offices only. For worldwide reps & distributors,· see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory MINI-
MIL-coMM DISTRIBUTORS, INC. 9400 LurHneAv8. oc, 

Chatsworth, CA 91311, Tel: 81~111 

Mil.. ELECTRONICS, INC. 106 Perimeter Ad, Nashua. NH 
03038, Tel: 603-882-3200, FAX: 603-881-8681; FSC No.: 
07882; E~L: 40 

MILES PlATTS INC. 901 Touhy Ave., Elk Grove Village, IL 
60007, Tal: 1-708-364-0363, FAX: 708-36+0814; Empl: 7; 
SIs. Mgr: J. L Packwood 

MILFORD RIVET & MACH., 857 Bridgeport Ave., Milford, 
CT 08460, Tel: 203-878-4631, TELEX: 964383, lWX: 711). 
482-0538, FAX: 203-878-5071; ~.: 200 

JAMES MILLEN ELCTRNS. Caywood EIec. Inc.. 87 
Belmont St. No. Andover, MA 01845, Tal: 508-475-7831, 
FAX: 508-474-8949; EmpI.: 6; SIs. Mgt: R Jarmini 

MILLER DIAL CORP. 4400 N. Temple City Blvd., EI Monte, 
CA 91731, Tel: 818-444-4555, 1WX: 911).587-3438, FAX: 
818-443-3267; FSC No.: 91345; EmpL: 200; SIs. Mgt: P. J. 
Waner, V.P. Membrane 

MILLER, J.W. CO. See Bellinds. 

MILLER, LC., CO. 717 Monterey Pass Ad, Monterey PI<, 
CA 91754, Tal: 213-268-3611, FAX: 213-284-3203; EmpL: 
45 

MILLER, SANFORD, CORP., See Sanford-Miller 
Corp. 

MILLER, W. A., CO. Mingo Loop, P.o. Box 337, Oquossoc, 
ME 0496+0337, Tel: 207-884-3344, 800-227-1415, FAX: 
207-864-3344; Ernpl: 15 

MILLER-STEPHENSON CHEM. CO. INC. George 
Washington Hwy. Danbury, CT 06810-09SO, Tel: 203-743-
4447, TELEX: 843-711; SIs. Mgt: Mrs. Fran Bodnar 

MIWFLECT, 37444 Sycamore St. Bldg. A. Newark, CA 
84580, Tal: 415-791-5188, TELEX: 466465, FAX: 415-791-
5237; FSC No.: 52426; EmpL: 39; SIB. Mgt: Don Koljane; 
DiBt. Mgt: Alex Nilva 

MILUV AC INSTRUMENTS, INC., Box 997, Curry Ad. 
Ext, Schenectady, NY 12301, Tal: 518-355-8300. FAX: 
518-356-5161; FSC No.: 85711; ~.: 30; SIs. Mgt: Jan 
B. Metzger ..................................... 11-1284 

Local Sa/ea OffIces & Reps 
CA San Diego, Advanced Prods. Sis. ..... 6111-530-0200 
CA Weatlake VL, Advanced Prods. Sis. .. .. 818-706-8351 
Me Laurel, CSDS Inc. • .. .. .. .. .. .. . • .. .. .. 301-490-3600 
MA Needham, Addelco Corp. ............. 617-444-4754 
MA Needham, AddeIco, Co. ............... 617-444-4754 
GA Attanta, Saber Aasocs. ................ 600-327-0853 
NY Fayelleville, Marlin P. Andrews ....... 315-637-5291 
AL Huntsville, Saber Aasocs. ............. 600-327-0853 
FL Ft Lauderdale, Saber Aasocs. .•.••... 600-327-0853 
TX Houston. Scientific SIs. ............... 713-845-6218 
TX Richardson, Sci. Sis. .................. 214-231-11541 
VA Fairfax, CSOS Inc. .................... 703-385-0139 
Can Downsview, Ont, Tradeport EIctms. Grp. 

• . • . • • . . . • . • • . . • . • . . . • . . • • • • . . • • • . • . . . • 416-738-0868 

MILL-MAX MANUFACTURING CORP., P.o. Box 300, 
OysterBay, NY 11771-1)300. Tel: 518-922-6000, FAX: 516-
922-9253; FSC No.: 3N067; EmpI.: 200; SIs. Mgt: Richard 
M. Weiner ...................................... C-1473 

I..ocBI Sa/ea Otficell & Reps 
AL Huntsville, EIctm. Mfr'a AgI. ..•••••.•.• 800-633-2920 
AR Mabelvale, Ertckaon Sis., Inc. .... .. .. .. S01-455-0616 
CA Campbell, Pa\rlck Conahan Aasocs. " 408-5511-2868 
CA Dane PoInt, PetrIck Conahan Aasocs. 

714-493-9822 
CO WII8ImInlster, Straube Aasocs.. Inc. .•. 303-426-0890 
AZ ScoIIsdeIe, B. Breedlove ........ .. .. .. 602-483-1843 
FL Boca RaIon, Tech SIs. Specialists .... 407-391-3718 
GA RoswaI~ EIcIm M!r's AgI. ............. 800-833-2920 
IL Elk Grove Village, Trislar Grp., Inc. ...• 708-593-0200 
IN indianapolis, M & L EIctm. Sis., Inc. .... 317-3511-4742 
LA ChaImeIte, ErIckaon Sis., Inc........... 504-271-1976 
MA ScItuate, Olsen Tech. SIs. ............. 617-545-5101 
MN St Peu~ Johnson Co. ................. 612-641-1878 
NH Nashua, Olsen Tech. Sis. ••••••.•..••. 603-883-2760 
NY Bohemia, JSA Sis. .................... 516-244-2584 
NC Raleigh, EIctm. Mfr's AgI. ......... ;... 9111-846-8888 
OH KeIIering. Catalyst SIs. Co. ............ 513-4211-6958 
OR MIIweuIde, Comtec ................... 503-654-6626 
PA Doylestown. G. A. Recentio Aasocs.... 215-348-75n 
PA Pltlsburgh, Catalyst Sis. Co............ 412-626-3434 
TX Dallas, ErIckaon Sis., Inc. •...••.•..•••• ·214-7311-5833 
lIT Sail Lake CIty, Hendrickson SI8. ...... 601-487-1445 
WA Bellevue, Comtec ..................... 206-453-1188 

WI Menomonee Falls, Trislar Grp., Inc. ... 414-628-3583 
Can GIouoester, Ont, True North Technlg.. Ltd. 

....................................... 613-837-2553 
Can Rexdale, OntarIo, True North Technlg. Ltd. 

....................................... 416-744-2233 

FAX: 213-43~8309 
MILLS RESISTOR CO., 3840 CataII~ St. Los AIemiIos, 

CA 90720, Tal: 213-598-2454; FSC No.: 34238; ~L: SO; 
SIs. Mgt: S. Kistner; DiBt. Mgt: C. Brown ...... A·1M 

I..ocBI Sa/ea Otf/ce8 & Reps 
CA Los Altos, Frauman Aasocs. .......... 415-841-0660 
CA Sacramento, Mills Resistor Co. ....... 916-422-5461 
CT Rocky HlI\ Jim McPhail •. . .•..•. . .. ..• 203-721-1802 
MA WaIIham, Dynasel Aasocs. • •• . .•.•.. .. 617-89().87n 
OR Gaston, SPS EIctms. .. .. .. .. .. .. .. .... 206-323-4140 
PA Montgomeryville, Quick Response Tech. Sis. 

.•••••..••.•••....••.•..••.•...••••...• 215-362-9225 
TX Houston, Ev Smith Co. .. .. .. .... .. .. .. 713-6411-5758 
WA Seattle, SPS EIctms. .................. 206-323-4140 

Local DIstribuIoIs 
FL Ft Lauderdale, Jaro Elctms. .......... 600-327-5551 
PA HarrIsburg. ADlECH .................. 717-9311-8337 
PA McKean, Advacom ................... 814-476-7774 

MILROSS CONTROLS, INC. 511 Second St Pike, 
Southampton, PA 16966, Tel: 215-355-0200, 1WX: 511). 
667-1702, FAX: 215-355-6326; FSC No.: 07047; EmpI.: 
100; SIs. Mgr: Scott R. Tate 

MIL TOPE BUSINESS PRODUCTS, Miltope Grp., lnO 
WaltWhilman Ad, MelviNe, NY 11747, Tel: 516-420-0200, 
516-756-7850. 1WX:511).221-1803, FAX: 516-756-7606; 
EmpL:650 

MILTOPE CORP. 1770 Walt Whitman Ad, Melville, NY 
11747, Tal: 516-420-0200, 1WX: 511).221-1803; ~L: 
750; SIs. Mgt: Frederick S. KOIb; Dis!. Mgt: William 
Jennings 

MILWAUKEE ELECTRONICS, 7817 W. Clinton Ave., 
Milwaukee, WI 53223, Tal: 414-356-4000, FAX: 414-358-
4001; FSC No.: 98684; EmpL: 100-150; SIs. Mgt: James 
Scholler 

FAX: 414-271-9876 
MILWAUKEE RESISTOR CORP., 700 W. Virginia St. 

Milwaukee, Wi 53204, Tel: 414-271-9900; FSC No.: 
82807;151 09; ~l: 75; SIs. Mgt: John Dorsha; DiBt. 
Mgt: John Dorshs ....................... A'1950-1954 

I..ocBI Sa/ea Offices & Reps 
CA San Carlos, Electro Pacific .......... .. 415-441-5541 

708-855-3355 

MINELCO Ilalley'· 
INC. 

Industries 

FAX: 203-283-6527 
MlNELCO INC. - A TALLEY IND., 135 s. MaIn Sl, 

Thomasloo, CT 08787-0459, Tal: 203-283-6261; FSC No.: 
07479; EmpL: 70; SIs. Mgt: James A. Myles ... 801178 

Local Se/ea OffIces & Reps 
AL Huntsville, L & D Inc. •..•.....•.•.•.•• 205-637-1469 
AZ Phoenix. R. W. Riedel & Co. ........... 213-283-7694 
CA Anaheim, MW. RIedel & Co. .......... 213-283-7684 
CO Centerville, West Inc. ................. 303-4n-ll34 
co Denver, West Inc. .... .. .. .. .. .. .. . .. .. 303-4n-8160 
CT Old Saybrook, FJS Aasocs. ........... 203-368-5374 
FL Longwood, Dalmac ................... 407-831-(1040 
GA AUanIa, L & 0, Inc. .................... 404-395-7079 
IA Cedar Rapids, JA SIs. Engrg. • . . . • . . . • 319-393-2232 
KS WIChita, MIIIJI8 Eng. SIs. Co........... 316-744-0851 
MD North ~ MIIIJI8 Eng. SIs. Co. ...... 301-396-4215 
MA Burlington, F.J.S. Aasocs. ............. 617-273-5959 
Me St louis, MIIIJI8 Eng. Sis. Co. Inc. .... 314-878-4441 
Me St louis, Magna Eng. Sis. Co. Inc. .... 314-8411-8590 
NJ Hasbrouck Hgts., Comp-Tech SIs. .... 201-288-7400 
NY New Hyde Park, Comp-Tech Sis. ..... 516-593-2628 
NC Raleigh, L & D, Inc. ................... 9111-876-5301 
OH Dayton. Electro MkIg. Grp. ............ 513-89C).8322 
OR Portland, caruso & Aasocs. ..•...•.••. 503-248-5439 
TX Roanoke, CMR ....................... 817-378-8540 
WA Bellevue, caruso & Co. ............... 206-455-8811 
Can Raxda/e, Ont. ~ Inc. ............ 418-874-1836 

MINGSTON ELECTRONICS, INC. MEC 1nc.(Taiwan), 
14145 Proctor Ave. UnR 8, City Of 1ndusIry, CA 91746, Tal: 
818-330-2068, FAX: 818-33C).9988; EmpI.: 3; SIs. Mgt: 
JohnnyChso 

r;:::1 Mini-Circuits 

FAX: 718-332-4661 
MlNI-CIRCUITS LAB., 13 NepIune Avenue, p.o. Box 

3S0168, Brooklyn, NY 11235-0003, Tal: 718-934-4500, 
TELEX: 125460, 620156 (1111'1); FSC No.: 15542 
.... ..... ... .. ................ ... .. .... .... A'1752-1819 

LooaJ Sa/ea Offices & Reps 
AZ ScoIIsdeIe, Thorson Oeser! States, Inc. 

.................... 602-II98-2444,FAX:602-998-1236 
CA Los Altos, Caln-Whfte & Co. ........... 415-948-8533, 

FAX:415-848-0115 
CA Tustin, Youngewirth & Olenick Aasocs. 

.••...•.•...•..•••.. 714-838-5144,FAX:714-838-5321 
CO Parker, W. Howard Aasocs. ............ 303-841-5755, 

FAX:303-841-9272 
FL Clearwater, Beacon Microwave & Instnm., Inc. 

.....•..•.•....•.•.• 613-796-2376,FAX:813-796-0075 
FL Satellite Beh., Beacon Microwave & Instnm., Inc. 

..•••..•..•....•.••. 407-777-8303,FAX:407-n7-8131 
GA Attanta, Beacon Microwave & Instnnn.. Inc. 

.................... 404-256-964O,FAX:404-?58-1398 
GA Sylvester, Beacon Microwave & InsInm Inc. 

•.•.•.••••..•••••.•. 912-n6-41oo,FAX:912-n6-0831 
IL Mt. Prospect. CelM'Ortaw Co., Inc. ••.•• 706-253-3578, 

IL Willow Brook. PVA Corp. ............. . 
NC Kernersville, Heritage Elcirl. Sis. ••....• 
MA Stoughton, EEcs-MeI Botsian •••..••• 

919-1196-4484 IL 
FAX:708-253-6987 -

MundeleIn, ~orIaw, Inc. •..•.•••..• 706-54G-9962. 

617-344-5139 FAX:708-54C).9974 

SC Greer, Heritage EIctrl SIs. ............ . 603-2112-1723 MD Columbia, M Lader Co. ................ 800-442-3177, 
FAX:301-381-8924 

Waltham, ScIenItftc Ovcs. New England Inc. 
.................... 617-890-2252,FAX:617-1111O-5816 
Albuquerque, ThonIon Desert States, Inc. 

NY Rochester, Gislason Sis. ............ .. 
NY Whitestone, M. H. Lynn co. .......... .. 

716-328-7400 MA 
718-352-9233 

OH Westlake, Assocd. EIctrl Comps. •...•. 216-835-9960 NM 

MIMIC, INC. P. D. Box 705, IsJIngIori, MA 0209C).(I705, Te~ NY 
617-3211-9593; Empl: 5; SIs. Mgr: S. Thurston 

• . . • • • . • . • • • • • . . • • •• 505-883-4343,FAX:505-88II-2999 
Hartsdale, Spectrum Sis., Inc. ••..•••••• 914-472-8600, 

FAX:914-472-0461 

MINC INCORPORATED, 6755 Earl Dr. Colorado SprIngs, 
CO 80918, Tel: 71Il-581)01155, FAX: 7111-591).7330; SIs. 
Mgt: MIIIk S. A. Smith 

NY Skaneateles, Robtron, Inc. ............. 31lH165-5731, 
FAX:315-885-3717 

NC GrM1Sboro, M.Lader Co. .............. 800-442-31n, 

MINCO PRODUCTS. 7300 Commeros La., Minneapolis, 
MN 55432. Tel: 612-571-3121, FAX: 612-571-0927; FSC OH 

FAX:91!1-674-7855 
NC Raleigh, Beacon Microwave & Instnm., Inc. 

.................... 9111-781-8116,FAX:9111-781-9058 
WorthinglOn, Caln-Forlaw Co. Inc. •••••• 614-436-3004, 

FAX:614-436-3097 
No.: 09359; Empl: 475; SIB. M9f.: J. Anderson OR Aloha, C8in-SweeI. Co. ................ 503-591-C1847, 

MIN-E-CON, 3160 Pullman, Costa Mesa, CA 92626, Tel: 
714-434-7312, 1WX: 911).595-1144; FSC No.: 54455 

FAX:503-591-Cl856 
PA Conshohocken, M Lader Co. •.••....•. 215-825-31 n, 

FAX:215-634-8543 
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MINI-

TX Dallas, ~ Microwave & .Instrmn. Inc. 
.•.....••.••••..•••. 214-437-1505,FAX:214-437_5874 

TX Richardson, Beacon Microwave & Instin., Inc. 
.............. ; ..... 214-437-1505,FAX:214-437-5874 

TX Round Rock, Beaccn Microwave &: Instrmn. Inc. 
....... ; ............ 512-244-6675,FAX:512-244-1883 

WA Bellevue, Cain-Sweet Co. .............. 206-462-2118,. 
FAX:206451-9418 

PR Santurce, Beaccn Elctms. .........•..• 809-728-5040, 
FAX:809-728-5180 

Can Ottawa, Ont, Gig&-Tron ~ Lid. 
.................... 613-225-409O,FAX:613-225-4592 

Can Vanccuver, B.C. Penstock/Canada... 604-662-3475 

Local Distributors , ' 
AL Huntsville, Component Distrs.,Inc. ..... 205-651-7800, 

FAX:205-659-2249 
A2. Sccltsdala, Spirit Elctms. ...••......•••• 602-998-1533, 

FAX:602-998-1427 
CA Suooyvale, Penstock. Inc. .•.....••..••• 408-730-0300, 

FAX:408-730-4762 
FL Palm Bey, Ccmponent Dislrs.. Inc. ..•... 407-724-9910, 

FAX:407-729-6519 
GA Norcross, Component DlsIrs.. Inc. ...•.• 404-441-3320, 

FAX:404-449-1712 
IL Mt Prospect. CFC Distrs., Inc. ...•...•.• 708-253-3576, 

FAX:708-253-6987 
R. Mundelein, CFC Dlstrs., Inc ............• 708-54CHl962, 

FAX:708-540-9974 
MD Colurnbia, MLC DIstrs. ................. 800-442-31 n, 

FAX:301-381-6924 
NC Greensboro, MLC Distrs. ..•.•....•.•.•• 919-674-8970, 

FAX:919-674-7655 
NC Raleigh, Ccmp. DlsIrs.. Inc. ....••.••.... 919-659-3391, 

FAX:919-659-3396 
PA Conshchocken, MLC Distrs. ..•......•. 215-625-3177, 

FAX:215-834-6543 
TX Dallas, Comp. Distrs.lnc. .............. 21~73, 

FAX:214-644-1115 
WA Bellevue, Penstock,1nc. ...............• 206-454-2371, 

FAX:206-451-9418 

MINI COMPUTER TECHNOLOGY, 696 E. Trimble Rd. 
San Jose, CA 95131, Tel: 408-435-1616, 1WX: 910-338-
2281, FAX: 408-435-2709; EmpL: 22; SIs. Mgr: John P. 
Lazare; DIs!. Mgr: Jch~ P. Lazare ' 

MINI-SYSTEMS, INC., Electronic Plickage Div., 
168 E. Baccn St, P.O. Box 1597, Plainville, MA 02762, Tel: 
508-695-2000, TWX: 510-600-4340, FAX: 508-695-8758; 
SIs. Mgt: Heather Edwards .................... A-1735 

Loom Sales Offices & Reps 
CT Fairfield, Wexler-Ccurt Sis. ............ 203-334-1122 
NC Raleigh, Spears & Assocs. ............ 919-848-9711 
WA Bellevue, Advanced Power Ccmps. ... 208-747-9127 
Can Ontario, CN, Intrade Canada .......... 613-727-1272 

FAX: 508-695-6076 
MINI-SYSTEMS, INC., Thick/Thin Film Division, 

20 David Rd., North Attleboro, MA 02761, Tel: 508-695-
0203, TWX: 710-348-0564; FSC No.: 50316; EmpI.: 163 
................................... , ............. A-1955 

Local Sales Offices & Reps 
AL Huntsville, Summit Mktg. Assocs. ...... 205-721-1701, 

FAX:205-721-9250 
A2. Tuscon, Morrison & Fern ......... : .... 602-298-6181, 

FAX:602-298-4633 
CA Brea, S.C.TS, ...... 213-681-1,114,FAX:213-690-0504 
CA Mountain V_, Ls. Engrg. ............. 415-967-5BBo. 

FAX:415-967-5864 
CA Woodland Hills, S.C.TS, ............... 818-704-9087, 

FAX:818-704-8832 
FL Pompano Beach, J.P. Elclms. .•....•... 305-782-6830, 

FAX:305-782-1640 
GA Norcross, Sunvnit Mk1g. Assocs. .••••.. 404-498-4530, 

FAX:404-498-4530 
R. Elk Grove, ABC Elctrns. ................ 708-228-1204, 

FAX:108-228-1249 
ME Bethe~ Shain Assocs., Inc. ..•.....••.• 207-638-3200 
MA Belmont, Shain Assocs., Inc. ........•.. 617-484-4376, 

FAX:617-489-3598 
MA HIngham, Shain Assocs., Inc. .......... 617-740-2334, 

FAX:617-740-2680 
MN Minneapolis, Intertec Assocs. ....•..•.. 612-921-8443, 

FAX:612-929-4488 
NH Nashua, Shain Assocs..lnc. ............ 603-661-4881, 

. FAX:603-880-6924 
NJ Princeton, Wexler-Court Sis. Co. ... , ... 809-452-6670, 

. FAX:609-452-9213 

Manufacturers and Sales Offices Directory 
NY Rockville Centre, Milanc Bros. IntL ..... 516-764-2200, 

FAX:516-764-4006 
OH Mair)evlI~ GA Bernett Inc .•...•..•.•.. 513-677-<l922, 

FAX:513-677-<l922 
TX Double oak, Cerolyn Bender Assocs. 

•...•..•..•........• 214-539-9461,FAX:214-539-7027 
TX Lewisville, C & J Assocs. ............. 214-539-0140 
TX Richardson, Southwest Mlcrowilve EIctrns. 

..•••••.•.••••••..•• 214-669-1195,FAX:214-669-0353 
WA Bellevue, Advanced Power Ccmps. ..... 206-747-9127, 

FAX:206-641-6655 
Can Nepean, On!.1ntrede Canada .......... 613-727-1272, 

FAX:613-727"()246 

MINI-SYSTEMS, INC. Sunbelt Microelectronic 
Division, 237 enterpriSe Ad., Deltona, FL 32725, Tel: 407-
574-0208, FAX: 407-574-8282 

MINNESOTA WIRE & CABLE, 1835 Energy Park Drive, 
St Pau~ MN 55108-2721, Tel: 612-642-1800,1-800-258-
6922(MWCC), FAX: 612-642-9201; EmpL: 155; SIs. Mgt: 
Paul Wagner 

MINOR ROBBER CO. INC. Ackerman St, Bloomfield, NJ 
07003, Tel: 201-338-6600, 800-433-6686, FAX: 201-893-
1399; SIs. Mgr: Tom Fitzhenry 

MINT SYSTEMS CORPORATION, 1633 South Main 
Street. Milpitas, CA 95035-6262, Tel: 408-282-7171, FAX:' 
408-262-5387; SIs. Mgt: Rudy Juang 
..•..•••.•..•.••. .••••.. .•..•. .. ..•. 0<1295, 1412-1413 

MIRAGE/KLM, 16890 Church St, P.O. Box 1000, Morgan 
HiI~ CA 95037, Tel: 408-779-7363; FAX: 408-779-8645; 
ErnpI.: 50; SIs. Mgt: Jchn J. Ccncialdl 

MISCO/MINNEAPOLIS SPEAKER CO., INC., 3806 
Grand Avenua, Minneapolis, MN 55409, Tel: 612-625-
1010, FAX: 612-625-7010;FSC No.: 14208; SIs. Mgr: Don 
Rlngham 

!\IIrrCHELL ELECTRONICS CORP., 64 west Grand 
Street. Mt Vernon, NY 10552, Tel: 914-699-3800, TELEX: 
914-699-1022; EmpL: 30; SIs. Mgr: Jonathan Lerner 
.................................................. A-2308 

MITEC ELECTRONIcs, 104 Gun Avenue, Pointe Claire, 
Quebec, Canada H9R 3)(3, Tel: 514-694-6666, FAX: 514-
694-3814; FSC No.: FSCM 38494; EmpL: 125; SIs. Mgt: J. 
Robinson 

MITECH ELECTRONICS CORP. 411 Washington St, 
Otsego, MI49078, Tel: 616-694-9471, FAX: 616-692-2651; 
EmpL: 78; SIs. Mgt: Kendall Meyer 

MITEL SEMICONDUCTOR DIV. OF MITEL CORP. 
380 Legge! Dr. PO Box 13089, Kanata, Ont, Canada K2K 
lX3, Tel: 613-592-2122, TELEX: 053 3221, FAX: 613-592-
6909; Empl.: 1000; Sis. Mgr: Howard Tweddle; DiBt. Mgr: 
Howard Tweddle 

MITEQ INC. 100 Davids Drive, Hauppauga, NY 11786, Tel: 
516-436-7400, TELEX: 6718148" FAX: 516-436-7430; 
Empl.: 275 

MITRONICS. P.O .. Box 2129, RoIHng Hills, CA 90274, Tel: 
213-3n-2022 

MITSUBISHI ELECTRONICS,981 Knox Street, Torrance, 
CA 90502, Tel: 213-515-3993, TELEX: 06-4703-M USA 
LSA, 1WX: 68-4787-MELA TRNC; EmpL: 423; SIs. Mgr: 
Bob Crooks, V.P. Sis.; DiBt. Mgt: Bob Crooks, V.P. Sis. 

MITSUBISHI ELCTRNS. AMERICA, INC. Elctrn 
Device Grp., 1050 East Arques Ave. Sunnyvale, CA 
94086, Tel: 408-730-5900, TELEX: 172296, 1WX: 910-

GA Atlanta, Beacon EIcIms. .. .... .. .. ..... 404-258-9640 
GA Norcross, Beacon Advanced Comps. 

....... ,.......... .. .......... ......... 404-682-9190 
GA . Norcross, Mltsubishl EIcIms. Reg. Sis.. 011 . 

.. .. .... .. . .... .. .. . .. .. .. . .. . .. .. .. .... 404-448-1263 
IL Mt Prospect. Mitsubishl EIctrns.-Reg. Sis. 011. 

• ......................... '. .. .. .. .. .. .. 708-298-9223 
IL Roiling Meadows, Phaee H Mk1g. • •• . •• 708-806-1330 
IN Fishers. Carter, McConnick, F>ierc& .... 317-642-8277 
KS Overiand Park, Gibb Tech ........ ;... 913-451-6766 
MI Farmington Hills, c8rter, McCormIck.. 313-4n-nOO 
MN Edina, Gibb EIcIms. SIs. .............. 612-635-3370 
MN Minnetonka, Gibb EIctm. Sis. • . • . • . • . •• 612-935-4800 
MN Minnetonka, Mltsubishl Ekitms.-Reg. SIS. 011. 

....................................... 612-938-n79 
NJ Cherry HII~ Trinkle Sis., Inc. ........... 809-795-4200 
NJ Parsippany, METEC Salee ............ 201-283-6698 
NJ Somerset, Mltsubishi Elclms.-Reg. Sis. 011. 

.. .. .. .. .. . .. .. . .. .... .. . .. .. . . .. .. .. •. 201-489-8833 
NY Flshkil~ Mltsubishi EIcIms. Reg. Sis. 011. 

......... ...... .......... .. ... • ........ 914-896-0896 
NY Manius, LAMTEC .................... 313-637-3738 
NY Northport, METEC Sales .............. 516-757-1661 
NC cary, Mltsubishi EIcIms. Reg. Sis. Off. 

· • . . • • . . • . • • . . . . . • . . . . . . . . • . . • • . • . • . • • . 919-460-0404 
NC Raleigh, Beacon EIctms. .............. 919-787-0330 
OH Cincinnati, Makin & Assocs., Inc. ...... 513-871-2424 
OH Dublin, Makin & Assocs.. Inc. .. .. ...... 614-783-9545 
OH Solon, Makin & Assocs. ...... .. .. .. .. • 218-248-7370 
OR Portland, ES/Chase Co., Inc. . • • . . . • • • . 503-292-9640 
TX Austin, OM Assocs., Inc. .............. 512-794-9971 
TX Carrollton, Mitsubishi Elctms.-Reg. Sis. 011. 

· .. .. .. .. . .. .. .. • .. ... .... .. .. .. .. .. .. . 214-245-0041 
TX Houston, OM Assocs.. Inc. ............ 713-789-4428 
TX Richardson, OM Assocs.. Inc. ......... 214-690-6748 
UT Midvale, Simpson . ..••••.•••• ••. ••••.• 801-586-3891 
VA . Sterling, Beacon North ................ 703-478-2480 
WA Kirkland, ES Chase ................... 206-823-9595 
WA Kirkland, Insight EIctrns. .............. 208-620-8100 
WI Wauwatosa, Phase II Mk1g. ........... 414-nl-9986 
PR San Truce, Beacon EIcIms. ........... 818-728-5440 
Can KanaIa, On!. MitSubishi EIec. Sis. Caneda, Inc. 

.. .. . .. .... .. ..... .. ... ........ .... . ... 613-591-3348 
Can Mississauga, Mltsubishl E1ctms.Reg. Sis. 011. 

....................................... 416-670-6711 

A2. SccItsdaIe, Added Value EIcIms. •. ..•. 802-951-9766 
A2. Tempe, Insight EIcIms. .... .. .. • .. .. .. . 602-629-1800 
CA Agoura, Insight Elclms. ............... 818-707-2100 
CA Irvine, Insight EIc\ms., Inc..... .. .... ... 71+727-2111 
CA Orange, Western Microtechnlgy .•.• ,.. 714-637-0200 
CA San Diego, Added Value EIcIms. Dists., Inc. 

... , ................................... 614-558-6890 
CA San Diego, Insight Elctrns., Inc. .....•. 619-587-0471 
CA San Diego, Western Microtechi'1lgy. ••. 619-453-843Q 
CA San Jose, Merit Elclms. Inc. • . • . • • • • • • . 408-434-0600 
CA San Jose, QCI Comp. SIs. ............ 408-432-1070 
CA Saratoga, Western Microtechnlg., Inc. 

408-725-1680 
CA Tustin, Added Value EIcIms. DIst, Inc. 

.. . .. . .. .. .. .. .... .. .. .. .. .. .. . .. . .. ... 714-259-6258 
CO Wheal Ridge, Added Value Eicims. Dists. Inc. 

.. .. .. .. . .. .. .. .. .. .. . .. • .. .. . .. . .. .... 303-422-1701 
CT Milford, Milgray Elctrns, Inc. ... • . . . • . •. 203-876-6970 
CT Wallingford, Almo Elctrns. Corp. .•....• 203-289-6801 
FL Ft Lauderdale, Hammond EIctms., Inc. 

...... .. . .... .. .. .. .. ... . • ..... .... .... 305-973-7103 
FL Miami, All American' .................. 305-621-6282 
FL Orlando, Hammond EIc\ms., Inc. ••.•.• 305-841-1010 
FL Winter PI<, Milgray EIc\ms., Inc. ....... 305-647-5747 
GA Norcross, Beacon Advanced Ccmps. 

....................................... 404-682-8190 
GA Norcross, Hammond EIctms., Inc. ••... 404-449-1996 
GA Norcross, Mllgray EIctms., Inc. .••••..• 404-448-67n 
IL Arlington HeIghts, Milgray EIc\ms., Inc. 

708-253-1212 
IL Beneenville, GBL/Goold EIcIms. Corp. 

339-9549, FAX: 408-730-4972; EmpL: 200; SI~. Mgt: John KS 
Zucker; DIs!. Mgr: Roger Yee MD 

Overiand Pk., Milgray EIctms., Inc. .•..• 
Columbia, Milgray EIctms., Inc. ••.•.•.• 

708-860-7171 
913-238-6800 
301-995-6169 
301-953-2566 
617-621-1450 
617-435-6858 
617-329-3454 

Local Sales OffIces & Reps MD 
AL Huntsville, Beacon Elctrns. ............ 205-681-5031 MA 
A2. Scottsdale, SMS & Assocs. ..•..••.•.. 602-998-0831 MA 
CA, San Diego, Mltsublshi EIcIms. Reg. SIs. 011. MA 

....................... : .............. ,. 619-451-9618 MA 

Tossup, Almo EIcIms. Corp. .......... . 
Canton, Almo EIcIms. Corp. .......... . 
Hopkinton, Interiace EIcIms. Corp. •.•. 
Westwood, Comp. Rep. Ccmps. .•••••. 
Wilmington, JV Elclms. of Boston, Inc. 

CA San Diego, SC Cubed.. .. .. .. .... .. .. 619-458-5808 •••••..••••..•.•••....•••.•••••••••••.•. 617-657-6523 
CA San Jose, QCI ........................ 408-432-1070 
CA Sunnyvala, Mltsubishi Elclms.-Reg. Sis. 011. 

. .. .. .. .. .. .. . .. . .. .. .... .. .. . . .. .. .. .. 401"'"130-5900 
CA Thousand Oaks, SC Cubed •.• , . • . . • .. 805-498-7307 
CA Tustin, SC Cubed..................... 714-731-9206 
CO Englewood, Mitsubishi EIctrns.Reg. Sis. Off. 

. ... .. ... ........ .......... ... .. ... . ... 303-220-0744 
CO Littleton, Simpson Assocs. ...•...•.... 303-794-8381 
CT Yalesville, Ccmp. Rep Assocs. ... :.~ .. 203-289-1145 
FL Boca Raton, Beacon EIcIms. . .. . . .• .•. 407-997.5740 
FL Boca 1;IaIon, Mltsubishi EIcIms. ....... 407-487-7747 
FL Longwood, Beacon Elctrns. ............ 407-332-1940 

MN Sterling EIctms., IndL Comps., Inc: •••.• 
NJ E. Brunswick, Atmo EIctms., Inc. ••••••• 
NJ Marlton, Mllgray EIc\ms., Inc. .......... 
NY Farmingdala, Milgray EIc\ms., Inc. .••.. 
NY Rochester, Milgray EIc\ms., Inc. .•.•.•. 
NY Rome, Rome EIcIms. ................ . 
NC Greensboro, Hanmond EIc\ms., Inc. .. 
OH Cleveland, Milgray EIctms., Inc. •...... 
OR ' Beaverton, Western MIcrotechnIg., Inc. 

612-831-2866 
201-613-0200 
809-983-5010 
516-420-9800 
716-235-0830 
315-337-5400 
919-275-6391 
216-447-1520 

.. .. .. . .. .. .. .. .. .. . . .. . .. .. ... .. .. .. .. 503-629-2082 
PA Maris, Aimo EIcIms. Corp. .. .. .. .. .. ... 412-nB-9090 
"PA Trevose, Almo EIcIms. Corp. .......... 215-953-i2800 

740 North American offices only. For worldwide reps & distributors, see Vol. W_ EEM 1991 



Manufacturers and Sales Offices Directory 
SC Greenville, HalTV110lld Elctrns. . . . . . . . .. 803-233-4121 
TX Dallas, Milgray Elctms. ., ............. , 214-24&-1603 
WA Redmond, Western Microtechnlg., Inc. 

206-861-6737 

MKC ELECTRONICS CORP, 9205 Quivira Road, 
Overland Pari(, KS 66215, Tel: 913-894-9711, FAX: 913-
694-9713; Empf.: 26 

MKS INSTRUMENTS, INC. Six Shattuck Read, Andover, 
MA 01 810, Tel: 508-975-2350, TElEX: 94-9375, FAX: 506-
975-0094; EmpL: 500 

MLiINDUSTRIES, INC., 3 East Main Street, Apalachin. NY 
13732, Tel: 607-754-5800, FAX: 607-625-2022; EmpL: 
465; SIs. Mgr: Michael T. Mackenzie 

MMI-MIRCO MACHINES, INC, P. O. Box 242, Santa 
Clara, CA 95052, Tel: 40!H27-0100, TWX: 910-338-0260; 
Empl.: 4; SIs. Mgr: Frank J. Andezzcne 

MOBILE-TRONICS CO., INC, Box 1147, San Clemente, 
CA 92674, Tel: 714-361-4305, FAX: 714-361-4356; Empl.: 
2 

MODULAIR, 4674 Aircenter Circle, Reno, NV 89502, Tel: 
702-829-2033, FAX: 702-829-2029; EmpL: 50 

MODULAR AUDIO PRODUCTS, Modular Devices, 
Inc.. Brookhaven R&D Plaza, One Rened Road, Shirley, 
NY 11967, Tel: 518-345-3100, FAX: 518-345-3106; SIs. 
Mgr: C. Uplman 

MODULAR DEVICES, Brookhaven R&D Plaza, 1 Roned 
Ad., Shirley, NY 11967, Tel: 516-345-3100, FAX: 518-345-
3106; FSC No.: 52202; EmpL: 65; Sis. Mgr: C. Liplman 
................................. a·1302; 001901-1906 

Local Sales 0Itices & Reps 
CA Murrieta, MIL-coM Sis., Inc............ 714-677-2087 
CA San Diego, MiK:om SIs. ..•......•..•. 619-275-0641 
CA Santa Clara, Integrated Tech SIs. ..... 408-727-3406 
CT Bloomfield, Zaslow SIs. Co ............ 203-242-7781 
KS Prairie Village, Thunderbird Tech. SIs. 913-642-7220 
KS Wichita, Thunderbird Tech. SIs. ....... 316-636-5777 
MD Towson, Advanced Tech. Sis., Inc. .... 301-296-9360 
MN Sl Paul, K-Rep '" ....•.............•. 612-681-9510 
MO Maryland Heights, Thunderbird Tech. Sis. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 314-298-8940 
NY Greet Neck, F & F Metro Inc .......... 516-462-4080 
NY Williamsville, NY Elect Assoc. ........ 716-632-1347 
PA Norristown, Rivea January Inc. . . . . . • . . 215-631-1414 
TX Dallas, M-Rep Co. .................... 214-464-5711 

MODULAR DEVICES INC., 4115 Spencer Sl, Torrance, 
CA 90503, Tel: 213-542-8561, FAX: 213-371-6331; EmpL: 
150; Sis. Mgr: A. C. Augusta 

MODULAR MINING SYSTEMS, INC, 3289 E. 
Hernisphere Loop, Tuscan, AZ 85706, Tel: 602-74&-9127, 
FAX: 602-889-5790; EmpI.: 60; SIs. Mgr_' J.Michael Canty 

MODULAR SYSTEMS, INC •• 905 Albemarle St. 
Charlottesville, VA 22901, Tel: 804-295-7882; Empl.: 5; 
SIs. Mgr: H. N. Patel 

FAX: 408-496-0204 
MODUPOWER, Inc., 1400 Coleman Ave., Santa Clara, 

CA 95050, Tel: 408-496-5796; Empl: 3; Sis. Mgr.: Art 
Fury ..................................... 001908-1910 

MOISTURE REGISTER PRODUCTS DIV, Aqua 
Measure Instrument Co., 1712 Earhart Court, P.o. Box 
3B9, laVerne, CA 91750-0369, Tel: 714-392-5633, FAX: 
714-392-5636; EmpI,: 25; SIs. Mgr: Gabriel Cote, Jr. 

MOLDcON DIV. OF CONTEX ELECTRONICS, 221 
Interstate Dr. W.Sprlnglield, MA 01089, Tel: 413-736-0371, 
FAX: 413-736-9716; EmpL: 200; SIs. Mgr: Rebert 
Krzyncwek 

MOLDTRONICS, INC., 703 Rogers Sl, Downers Grove, IL 
60515, Tel: 706-968-7000, FAX: 708-968-5068; EmpL: 
100; Sis. Mgr: J.D. Wilson 

MOLECU-WIRE, P.O. Box 495, Farmingdale, NJ 07727, Tel: 
201-938-9473, TWX: 710-723-8943, FAX: 201-938-3189; 
EmpL: 125 

r7'\@ 
molex 
'-./ 

FAX: 708-969-1352 
MOLEX, INC. 2222 Wellington Ct, Usle, IL 60532, Tel: 

706-969-4550, TELEX: 25-4069; ErnpL: 6300; SIs. Mgr: 
Bill Cox; Dis/. Mgr: Bill Hickey ................. C·1474 

Local Sales Offices & Reps 
CA Laguna Hills, Molex .. .. .. .. .. .. .. .. .. . 714-586-0950 
CA Milpitas, Molex ....................... 406-946-4700 
CO Englewood, Molex .................... 303-779-6321 
GA Roswe", Molex ....................... 404-992-3715 
IL Usle, Melex .......................... 312-969-4550 
IN Indianapolis, Melex ................... 317-299-0099 
KY Louisville, Molex .. .. .. .. .. .. .. .. .. .... 502-245-8336 
MA Wobum, Molex ....................... 617-935-8963 
MI Troy, Melex ........................... 313-879-7400 
TX Dallas, Melex ......................... 214-931-0999 

Local Distributors 
AL Huntsville, Hamilton/Avnet ........... 205-637-7210 
AL HuntsVille, Time EIctms. .............. 205-721-1133 
AZ Phoenix, Force Elctms. ............... 602-437-1060 
AZ Phoenix, Sterling Elctrns. ........•.... 602-437-5565 
AZ Tempe, Harper S.lD. .................. 602-967-1464 
AZ Tempe, Time Elctms. ................. 602-967-2000 
AR Fl SmHh, Carlton Bates . . . . . . . . • . . . . .. 501-646-8201 
AR Little Rock, Carlton Bates ............. 501-562-9100 
AR Pine Buff, Carlton Bates .............. 501-535-1354 
AR Springdale, Cartton Bates ............. 501-756-5012 
CA Chatsworth, Sterling Elctrns. .......... 816-407-8850 
CA Chatsworth, Time EIctms. •.. . . . . . . . . .. 818-998-7200 
CA Campion, Harper S.lD. .. . • . . . . . . . . . . .. 213-979-5090 
CA Costa Mesa, Hamilton Electro Sis. .... 714-641-4100 
CA EI Segundo, Force Elctrns. ............ 213-772-1324 
CA Garden Grove, Richey Impact Elctms. Ltd 

.. . .. .. .. . .. . .. .. .. . . . .. . . .. . .. .. .. . . .. 714-895-0060 
CA Gardena, Hamilton Avnet ............. 213-217-6700 
CA Irvine, Integrated Elctms. Corp. ..•..... 714-637-9960 
CA Roseville, Hamilton/ Avnet ............ 918-925-2216 
CA 8. San Francisco, Peters-de Laet ..... 415-873-9595 
CA Sacramento, Integrated Elctms. Corp. 

CA San Diego, Force EIctms. ............ . 
CA San Diego, Hamilton Avnet .......... . 
CA San Diego, Harper 8.1.0. .. .......... .. 
CA San Diego, Richey Impact Elctms. Ltd. 

CA San Diego, Sterling Elctms. .......... . 
CA San Diego, Time Elctrns. ............ .. 
CA San Jose, Harper 8.ID. .. ............ . 
CA San Jose, Integrated Elctrns. Corp. ... . 
CA San Jose, Richey Westem Elctrns. Ltd. 

916-363-6030 
619-569-9661 
619-571-1900 
619-578-2500 

619-271-4511 
619-271-6555 
619-588-1331 
408-943-9490 
408-435-1000 

. .. .. . .. .. .. .. .. .. .. . .. . .. .. . . .. .. .. ... 408-432-7100 
CA Santa Clare, Force Elctms............. 408-74&-1324 
CA Sunnyvale, Haminon Avnet 408-743-3000 
CA Sunnyvale, Time Eictrils. . . . . . . . . . • . . .. 408-734-9868 
CA Torrance, Kent Elctms. ............... 213-320-2700 
CA Torrance, Time Elctms. ............... 213-320-0880 
CA Tustin. Sterling Elctrns. ............... 714-259-0900 
CA Tustin. Time Elctrns. .................. 714-669-0100 
CO Danver, Integrated Elctms. . . . . . . . . . . •. 303-292-6121 
CO Englewood, Hamifton Avent.. .. . ••. .•. 303-799-0663 
CO Englewood, Sterling EIcIms. .......... 303-792-3939 
CO Englewood, Tome Eictrils. ............. 303-799-8851 
CO Wheatrldge, Ballinds. ................. 303-424-1985 
CT Danbury, Hamilton Avnet .•........... 203-743-6077 
CT Danbury, Heitind EIctms. .............. 203-797-6600 
CT Southbury, TIITlII EIctms. ..••....•..... 203-271-3200 
CT Wallingford, Sager EIec. Supp. Co. .•.. 203-285-4600 
CT Wallingford, Sterling EIctms. .•..•..•.. 203-265-9535 
FL Fl Lauderdale, Hamilton Avnet ....... 305-767-8377 
FL Fl Lauderdale, NEWH for 100 ........ 305-772-5050 
FL ' Fl Lauderdale, Time EIcIms. .. . . . . . . . . 305-494-4778 
FL Largo, LoDan .... .. .. .. .. .. .. .. .. .. ... 813-568-2651 
FL Miami, Time Elctrns. .................. 305-940-6231 
FL Orlando, Hamilton/Avnel ............. 407-657-3344 
FL Orlando, Time EIcIms. ................ 407-841-6565 
FL St Petersburg, Hamilton Avnet .• . .•... 813-573-3930 
FL Winter Pari(, Hamilton Avnet .......... 407-628-3886 
GA Atlanta, Electro Air Corp. .............. 404-351-3545 
GA Duluth, Gateway Megetech ........... 404-497-0799 
GA Duluth, Hamilton/ Avnet • . . . . . . . • . . . . . • 404-446-0611 
GA Norcross, Time EIcIms. ............... 404-368-0969 
n.. BensenVille, Hamilton/Avnet .......... 312-660-7700 
IL Chicego, Waidom Elclms.lnc. ........ 312-585-1212 
IL Crystal Lake, Sub-Sam, Inc. ...... .. .. • 815-459-4139 
IL Hoffman Estates. Integrated EIcIms. Corp. 

.. .. .. . .. .. .. . . . .. .. . .. . . .. . . .. . .. . . ... 706-843-2040 
IL Schaumberg, Time EIctms. •..•..•.... 706-303-3000 
IN Carmel, Hamilton Avnet ............... 317-844-9333 
IN Carme~ Time EIctms. ................. 600-331-5114 

MOLEX, 
IN Indianapolis, Gateway Megatech . .. ... 317-298-0111 
IN Indianapolis, PEl-Genesis .. . . . . . . . . . .. 800-428-5081 
IN South Bend, PEl-Genesis ..•.....•.... 600-348-2996 
IN Valparaslo, Gateway Megetech ....... 219-477-4255 
IA Cedar Rapids, Hamilton Avnet ........ 319-362-4757 
IA Cedar Rapids. Time Elctms. .....•.... 600-325-9085 
KS Lenexe, Hamilton/Avnet .............. 913-868-8900 
KS Lenexa, Time Elctms. .. .. .. .. .. .. .. ... 913-492-5406 
KY Laxington, Hamilton Avnet ............ 600-543-4783 
LA Shreveport, Carnon Bates .....•.....• 318-636-9975 
LA Westego, Sterling EIctms. ............. 504-436-1418 
MD Baltimore, Hamilton Avnet ........•..• 301-995-3500 
MD Columbia, Sterling Elctms. .......••... 301-2110-3800 
MD Columbus, Time Elctms. .............. 301-964-3090 
MD Jessup, Gateway ..................... 301-792-7527 
MA Canton, Richey/Impact Elctrns. Ltd. ... 617-821-1500 
MA Hingham, Sager Elec. Supp. Co. ...... 617-749-6700 
MA Peabody, Hamilton Avnet ............. 506-532-3701 
MA Peabody, Time Elctrns. •.............• 506-532-6200 
MA Wilmington, Heilind Elctms. ........... 506-657-4870 
MA Woburn, Sterling Elctrns. • . . . . . . . . . • • • . 617-936-6200 
MI Ann Arbor, Gateway Megetech ....... 313-761-2960 
MI Hamiltonl Avnet Haminon/ Avnet ..... 618-243-8605 
MI Novi, Hamilton/Avnet ................. 313-347-4270 
MI Troy, Empire EIcIms. ............. ,.... 313-585-8130 
MN EtIna, Time EIctms. .................. 612-943-2433 
MN Minneapolis, Sterling EIcIms. .......... 612-831-2686 
MN Minnetonka, Hamilton Avnet .•••..•.•. 612-932-0000 
MO Chesterfield, Hamilton/Avnet ......... 314-537-1600 
MO Manchester, Time EIctms. ............ 314-391-6444 
MO St Charles, Lactronlx ................. 600-325-3348 
NH Manchester, Haminon/ Avnet .•.•..••. 603-624-9400 
NH Salem, Sager Elec. Supp. Co. ......... 603-898-1348 
NJ Camden, GAS EIctms. Co.. Inc. ....... 609-964-6560 
NJ Cherry Hil~ Hamilton Avnet ........... 609-424-0100 
NJ Edison, SterlIng EIctms. .. .. .. .. .. .. ... 906-417-1000 
NJ Fairfield, Haminon Avnet .............. 201-575-3390 
NJ Marlton, Time EIcIms. .. .. .. .. .. .. .. ... 609-596-6700 
NJ Teterboro, EAC/JAMAR Corp. ........ 201-772-6400 
NM Albuquerque, Hamilton Avnet ......... 505-345-0001 
NM Albuquerque, Sterling Elctrns. ......... 505-864-1900 
NY Buffalo, Summit Dists. ................ 718-867-2800 
NY E. Syracuse, Time Elctrns. ............ 315-432-0355 
NY Hauppauge, Sager EIcIms. ............ 518-348-1300 
NY Hauppauge, Time EIctms. ............. 516-273-0100 
NY RcchesIer, Hamilton Avnet ........... 716-475-9130 
NY Rochester, Summit Distrs. ............ 716-334-8110 
NY Syracuse, HSmllton Avnet ............ 315-437-2641 
NC Charlotte, Time EIcIms. ............... 704-522-7800 
NC Raleigh, Hamilton Avnet .............. 919-678-0810 
NC Raleigh, Sagar EIctrL Supp. Co., Inc. . . . 919-650-9550 
OH Columbus, Gatewey Megatech ....... 614-447-0222 
OH Columbus, Time EIcIms. .............. 614-761-1100 
OH Dayton. Gateway Megatech .......... 513-298-6342 
OH Dayton. Hamilton Avnet............... 513-439-6700 
OH Solon, Hamilton Avnet ................ 218-349-5100 
OH Westerville, Hamilton Avnet ........... 614-892-7004 
OH Willoughby, Gateway Megatech ...... 216-953-0333 
OK Oklahoma City, Carlton Bates . . • • . • . • • 405-891-4446 
OK Tulsa, Carlton Bates .. .... .. .... .. .... 918-250-1626 
OK Tulsa, Hamilton Avnet ................ 918-252-7297 
OK Tulsa, Sterling EIcIms. ................ 918-663-2410 
OR Beaverton. Hamilton/ Avnet ........... 503-627-0201 
OR Beaverton. Integrated EIcIms. Corp. .•• 503-641-1690 
OR Portland, Radar Elec. ................. 503-232-3404 
OR Portland, Time EIctms. .• . . . • • . . . . . • . .. 503-864-3780 
PA McKeen. Advecom ................... 814-476-7774 
PA Philedelphia, Segar EIctrl SUpp. Co. . . . 215-464-4338 
PA PIttsburg. Hamilton Avnet ............. 412-291-4150 
TN Memphis, Cartton Bates .............. 901-365-3539 
TN Nashville, Carlton Bates •••..•.•..•••• 615-865-3232 
TN Soddy-Dalsy, Techn~ Tronlcs, Inc. ..... 615-332-2119 
TX Austin. Hamilton Avnel ............... 512-837-8911 
TX Austin. Kent Elctma. .................. 512-834-1900 
TX Austin. SterlIng Elctms. ............... 512-838-1341 
TX Austin, Time Elctms. .................. 512-339-3054 
TX Carrollton. Sterling EIctms. .....•.•.... 214-243-1800 
TX Dallas, Carlton Bates ................. 214-404-9906 
TX Dallas, Force EIctms. ................. 214-247-9955 
TX Houston. Force Elctrns. ............... 713-561-8644 
TX Houston, Kent EIctms. ................ 713-760-7770 
TX Houston. Sterling Elctms. ............. 713-827-9800 
TX Houston, Time EIctms. ................ 713-530-0800 
TX Irving. Harper 8.LD. .................... 214-621-0500 
TX Richardson, Kent EIctms. ............. 214-669-2600 
TX Richardson, Time EIctms. ...... .. ..... 214-644-4644 
TX StatIord, Hamilton Avnet .............. 713-240-7733 
TX Texarkaria, Carlton Bates ............. 214-792-8923 
UT Salt Lake CIty, Bellinds. .............. 801-255-9611 
UT Salt Lake CIty, Hamilton Avnet . ..•• ... 801-26&-2022 
UT Salt Lake CIty,lntegrated EIctms. ..... 801-977-9750 
UT San Lake CIty, Stering EIcIms. . .. •• ..• 801-972-5444 
UT Salt Lake CIty, Time EIcIms. .......... 801-973-8181 
VA Richmond, SterlIng EIctms. ........... 804-226-2180 
WA Bellevue, Integrated EIctms. Corp. ..•• 206-455-2727 
WA Redmond, Hamilton Avnet ............ 206-861-6897 
WA Richland, Radar EIec. ................. 509-943-6336 
WA Seattle, Radar EIec. ...... ...... .. .. ... 206-282-2511 
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MOLEX, Manufacturers and Sales OffIces Directory 
WA Spokane, Radar EI8c. ................. 509-747-3053 
WI MIwaukIIe, TIme EICIms. ............. 800-331-5114 
WI NewBerln,SubSem ................. 800-43H13O 
WI' Waukeeha, HamIIlon AvneI ........... 414-784-4510 
PR Bayamon. NEHW lor Ind. ............. 809-798-1300 

MOU ENERGY LIMITED, 20000 Stewart c-t. Maple, 
RIdge, s.c. Canada V2X 9E7, Tel: 604-485-7911/1-800-
fI83.MOLJ, TELEX: 04-356706, FAX: 804-465-43118; FSC 
No.: 6140; Empl: 160; SIs. Mgr: Mary Connolly; 0Ist. Mgr: 
Mary Comolly 

MOLON MOTOR & COIL CORPORATION. 3737 

MONTROSE PRODUCTS COMPANY, IntercoIe, 28 
SwonISIraeI,Auburn, MA01501, Tel: 508-791-3161, FAX: 
508-793-9862; EmpI.: 250; SIs. Mgr: Michael Md..aughIn, 
OEM SIs. Mgr~ 0Ist. Mgr: BIU WIlmOt 

MOODY TOOLS, INC., 43 CrorI1JIOn Ave., E Greenwich,RI 
02818, Tel: 401-885-0911, FAX: 401-885-4565; ~ 11; 
SIs. Mgr: J. H. Moody; 0Ist' Mgr: O.H. Moody 

MOORE PRODUCTS CO. SUmneyiown Pike, Spring 
Houea, PA 19477, Tel: 215-849-7400, FAX: 215-283-\1358; 
EmpI.: 10000; SIs. Mgr: J. McOonaId 

IndUllrial Avenue, Rolling Meadows, IL 60008, Tel: 70S- MOORE REED & CO. LTD. SouIhway Walworth, 
253-6000, FAX: 708 259-5491; SIs. Mgr: WiUiam Steele Andover, HampshIreSP 10SAB, Tel: 0264-324155, i"ELEX: 

MONARCH INSTRUMENT, Monarch International 
Inc.. Columbia Dr. AmII8I8I, NH 03031, Tel: 803-883-3390, 
800-999-3390, FAX: 603-88IH3OO; FSC No.: cage Code 
17500; Empl: 24; SIs. Mgr: RIchaRI PeIars, Prod. Mgr~ 
0Ist. Mgr: Myron Kasal< 

.. c 
FAX: 619-434-0255 

MONITOR PRODUCTS CO., INC., 502 ViiI Del Monte, 
OceansIde, CA 92054, Tel: 619-433-4510, ESYlNK: 629 
5085; FSC No.: 54331; EmpI.: 65; SIs. Mgr: Robert BIa8ier; 
0Ist. Mgr:.Robert BIaaIer ................ "01402-1407 

Loc8I Sales 0ffIce6 & Reps 
AL HuntavIIIe, CSR EICIms. .. .. .. .. .... ... 205-533-2444 
AZ Phoenix, EI\ron ....................... 602-266-2164 
CA Los AngeIee, Monitor Prods. Co. ...... 619-433-4510 
CA Mountain VIew, Straube Assocs. ...... 415-969-6060 
CA Orange CoI.n1y, Monitor Prods. Co. ... 618-433-4510 
CO Denver, Straube Asaocs. • • • . . . . . .. . . • . 303-426-0690 
CT BIoomfteId, Zaslow SIs., Inc............ 203-242-7781 
FL Brandon, R.c. Simon & Company •.••• 813-669-6524 
FL l.IghIhouse PI., R.c. SImon & Company 

305-941-2757 
GA AIIanta. CSR EICIms. . • . • . . • . . . . . •• . . . . 404-396-3720 
MA Weetboro, Zaslow SIs., Inc.. ........... 617-393-8150 
MN Eden PraIrie, EICIm. Innovators ..•...• 612-94 Hl830 
NY Rochester, Electra Sis. ................ 716-427-7860 
NY Syracuse, Electra SIs.................. 315-483-1246 
NO RaleIgh, CSR EICIms. ................. 919-871H12OO 
PA Philadelphia, Monitor Prods. .......... 904-725-4366 
TN KnoxviUa, CSR EICIms. ............... 815-673-0222 
1)( AusIIn, Mil-Rep Assocs................. 512-346-6331 
TX Houston, Mil-Rep Assocs. ............ 713-444-2557 
TX RIchaRIson, Mil-Rep Aasocs. .. ........ 21~731 

L.oce/ DIstribuIors 
AL Huntsville, Component 0isIrs., Inc. ...• 
AL Huntsville, ReeIstacap, Inc. ........... . 
AZ Tempe, Harper SID .................. . 
AR LIttle Rock, ~ 0isIrs., Inc. ..• 
CA Compton, Harper SID •.•.•.•...•..•..• 
CA San Diego, Harper SIO ••.••.•..••••••• 
CA San Diego, Neumann EICIms. ..•..•... 
CA Sherman Oaks, Delay Una DIsIrs. ••••• 
CA SUnnyvale, Harper SID ...•..•..•..•... 
CA Tustin, Added Value EICIms. ......... . 
CO WheeIridge, Added Value EICIm. •••.•• 
FL Fl Lauderdale, ~ 0isIrs., Inc. 

205-883-7501 
205-883-4270 
602-967-1464 
501-227~ 
213-979-5090 
819-560-8545 
619-695-3005 
818-986-9455 
40&-747-0333 
714-259-8258 
303-422-1701 

47654, FAX: 0264-356661; Empl: 150; SIs. Mgr: W. North 

MORGAN-MATROC, Varnltron Div~ 232 FOIbee ReI., 
Bedford, OH 44148-5478, Tel: 218-232-8800, TWX: 81!)' 
427-2274, FAX: 218-232-8731; EmpI.: 100; SIs.Mgr: o.W. 
Bacso ••....•...........••...•. ....•.•.......... 801921 

Loc8I Sales 0ffIce6 & Reps 
CA EI Taro, Morgan Ma\IoC, Inc. :......... 714-768-8672 
IL Dee PIaInea, Esco Assoc. ............ , 312-298-5310 

MORRIS, J.I., CO. 372 Elm St., SOUthbridge, MA 01 sso, Tel: 
508-764-4394, FAX: 508-784-7350; FSC No.: 95548; 
EmpI.:25 

MORRIS ENTERPRISES, 16799 Schoenborn Sf, 
Sepulveda, CA 91343, Tel: 818-894-9103, TELEX: 8-
74681,lWX: 910-498-1525, FAX: 819-894-5791; FSC No.: 
~18; en,:JL: 50; SIs. Mgr: J. Duql8ll 

;.:7!:~ 
ItORS '4Jj' .. ..\ ASC 

\:: ,0, '''.j ~ 
. .. .. ~ 

FAX: 617-245-4531 
MORS/ASC, 134 Water St., PO Box 544, WakaIIeId, MA 

01880-4444, Tel: 617-248-1007; FSC No.: 54859; Empl: 
35; SIs. Mgr: Mile Palmerino; DiBI. Mgt: Mike Petnerino 
................................................. 801745 

Loc8I Sales 0ffIce6 & Reps 
CA Arcadia, HMO, Inc. ,................... 818-447-1l958 
CA San Jose, Vemexx ................... 408-972-9072 
CO BoukIer, SIraIfoId Gop. •.•..•..•.•...•. 303-531).3194 
FL Boca RaIon, Newall-Hynes ........... 407-392-3166 
GA Noocroea, Mot.main EIecIJ'o MkIg. ••.•• 4il4-448-ss94 
L ~ c-s Technical SIs........... 708-653-8128 
IA Marion, MSB Assocs. ................. 319-377~1 
KS Shawnee Mission, MSB Assocs. ...... 913-432-2131 
MA Andover, Crawford Assocs. ........... 506-470-2122 
MI FarrMIgton Hills, W. R. Hummon .•.. .• 313-474-0661 
MN Golden Valley, Highland Sis. .......... 612-548-2123 
Mel St. CharIea, MSB Assocs. ............. 314-948-5577 
NY Fairport, Andree Component Sis. .•• ; • • 716-223-2430 
NY Patchague, Optimum Metro SIs. .••... 518-7s8-0644 
OH WIlloughby, NeIIonwide Comps. ....•. 216-948-3226 
OR Hillsboro, Doran SIs. .................. sos.&4O-45OO 
PA Wynnewood, MeIz-Benham Assoc. ... 218-8911-7300 
TX Bedford, El-Tec SIs. .................... 817-268-2896 
VA Ashland, Glasscock Assoc. ........... 804-798-2125 
WA Redmond, Doran SIs. ................. 208-885-1665 
EXP CT/LiIchfieId, Intrade ................. 203-567-5901 

FL 
GA 
L 
MA 
MN 
NY 
NO 
TX 
.TX 
TX 
VA 

305-723-8874 Loc8I 0I8I1IbuI0ts 
MeIboume, Rome EICIms. ...•.•..••.. 305-242-8151 AL B/rmingIDn, Forbes DIaIbg. •.•..••.••.• 205-251-4104 
Norcross, Component Olstrs., Inc. .•..• 404-441-3320 AZ Phoenix, Arizona Comps. ............. 602-~5 
BensenvIlle, Voyager EICIms. •...•.•.• 312-773-4900 AZ Tempe, ReO IneIs. •..•.•.••.•..•..•..• 6Cl2-838-0979 
Hudaan, esc. Inc. •....•.•....••....•. 617-562-6920 CA Fremont, KEA EICIms. ;............... 415-651-2600 
Fridley, Voyager EICIms. .•••••• , •••••• 612-571-7766 CA Los Angeles, EIec. Switches •.•. ,..... 213-660-1310 
JoIVI8on City, ~ EICIms. ......•.... 607-7211-3528 CA San Jose, Rose EICIms. .............. 406-943-0200 
G,.,.boro, Golden EICIms. . ••••.•.•• 919-294-4653 CA San Jose, Sierra West . ............... 409-435-7477 
Dallas, Component DIaIrs., Inc. .•...... 214-644-0373 CA santa Monica, ~ Dists. •••••.•••• 213-452-1229 
Fort Worth, C & W Supply •••••••.•••• 817-631-0395 CA Sunnyvale, PSC ••••••••••.••••••.•••• 40&-737-1333 
RIchardson, Harper SI~............... 214-235-3177 CA Tustin, W'-- .... ~ & "'--,- 714-731 .~-
Falla Church, ~ent 0IsIrs., Inc. CO Denver, CW:: :':~: .. :::~::':'.:::: 303-292-9--; 

703-241-11227 CO Englewood, Indelco , •••••••••••••.•••• 303-894-9444 

MONOLITHIC SYS. CORP. 7050 South Tuscan Wt1/f, 
Englewood, CO 80112, Tel: 303-791>-74OQ, FAX: 303-790-
7118; en,:JL: 80; SIs. Mgr: C. Edward O'Neal; 0Ist. Mgr: 
.c. Edward O'Neal 

MONROE ELECTRONICS, INC., 100 HoueeI Ave., 
LyndonviUa, NY 14098, Tel: 718-76S-:2254, TELEX: 
758662, FAX: 718-785-9330; en,:JL: 50; SIs. Mgr: BrIen O. 
!vee 

MbNsANTo CO. 800 N. lindbergh Blvd., St. Louis, MO 
63187, Tel: 314-694-1000, TB.EX: 44-7282; Empl: 49,197 

CT Bridgeport, PIIIk DIsts. •••••••••••.•••• 203-366-7200 
CT WalHngIord, MId-StaIe EICIms. .•..••.• 203-265-9900 
DE New Castle, EICIms. Exchange •••.••• 302-322-5401 
FL Boca RaIon, Zelcon ••.•.••.•.•.•••... 407-451-1800 
FL Fl Lauderdale, BroIher8 EICIms. •.••.• 305-561~700 
FL Melbourne, GAS/ROme EICIms. •••••. 407-242-8151 
GA Noocroea, Dow EICIms. •.••.•••.•.• ,.. 404-448-4004 
10 Spirit Lake, A-I EICIms. ............ .... 208-623-3111 
IL AddIson, Belford EICIms. ... ,........ ..~1 -1100 
IL Chicago, Leeds EICIms. ............... 312-825-3800 
L Wheeling, Hawk EICIms. .............. 312-459-4030 
L Wood Dale, Nap EICIms. .............. 31lMi95-85OO 
IN Cannel, AIIex EICIms. ................. 317-849-1323 

1\11 T_ HauIa, MIdweat Supp. .......... 812-232-0187 
IA CedII" RapIds, Iowa RarIo Supp. ...... 319-393-4510 
IA W. Dee MoInea, RIm:o Co. '" •••••.•• 515-225-61133 
KS WichII8, RadIo, Inc. ................... 318-284-2798 
MO BetsvIIIe, PSI ......................... 301-937-4980 
MO Jeeaup, Treeko EIec. .................. 301-4~ 
MO. KensIngton, Marine AIr Supp. ......... 301-849-9560 
MA Mertboro, Ha/IIwIn SpecIaIIIes ....... 617-461-8622 
MA WeeIborough, In Slack Prods. ........ 817-e71).575O 
MA WlIriIkIgIon, North Star EIec. .......... 817~7~165 
MI BaIlIe Creek, Great L.akeII EIcIrns. .... 618-731-4156 
Mi Grand RapIds, Calder EICIms. • • .. • .. .. 81~7400 
MI St. ClaIr Shor8a,Spemco ............. 313-77"1-2700 
MNBumaviIIa, C&asIdy EIcbns. .... ....... 812-895-9028 
MN Fridley, Voyager EIcIms. .............. 612-571-7766 
MN MInneapolIs, TorIIIC Corp.............. 612-868-3662 
Mel St. Louis, Wee-Garde Camps. ......... 314-587-7776 
NH Salem, 0Ian0nd EIec. •..••••.•••..••• 803-894-4420 
NJ E BrunswIck, BroIher8 EICIms. ........ 201-238-2200 
NJ Mt. Laurel, New Jeraey Comps. ....... eQ9-722-7106 
NJ Oakland, Raley SpecIaItiee........ .... 201-337-1000 
NM AIbucJIerqua, HanIson/Inl'I ........... 505-345-8127 
NY AmII8I8I, SId. EICIms. ................. 718-691-3801 
NY Bohemia, Kay Camps. ................ 518-567-7500 
NY Hempstead, DavIs Elect. .............. 516-483-9200 
NY Mt. Vernon, OARI All American ...•.•.. 914-699-2224 
NY Rome, Rome EIcIms. ................. 315-337-5400 
NY Woodside, SwItches Unlld • . . . . . . . . . •• 718-479-5000 
NO WII18Ion-SaIem, KIrIcman EIcbns....... 919-722-9131 
OH 0eyI0n, S1ofbt.FrIedman .............. 513-298-5555 
OH Willoughby, Gateway Megatech •••••• 21 M53-0333 
OR Beaverton, Rose EICIms. • . • . • . • . • •• •• . 503-629-9288 
PA . NonisIown, Kimberly James Co. •.•... 215-668-7266 
PA Phllade~ Shap EIcIms. ............ 215-969-3300 
RI PawtuckeI, Major/Edwards ........... 401-725-7400 
TX ArlIngton, Bel Con,l. Sis. ............. 817-46Hi303 
TX Dallas, Wholesale EICIms. ............ 214-824-3001 
1)( Fl Worth, IndI. EICIms. ................ 817-731-7321 
TX Garland, J & S EIcIrns. .......... ...... 214-467~ 
UT Sell Lake CIty; SId. Supp. Co. ......... 801-488-3371 
WA Redmond, Kent EICIms. ............... 2OIHI83-7200 
WA Vancouver, In\en:onnect Sis. . . • . • . . . • . 208-256-4065 
WV Huntington, EIc:Im. Supp. ........ . • . . . • 304-52:H443 
WI Mequon, I.ake-VIaw EICIms. .,........ 414-377~ 
WI Milwaukee, ProgreesIve Image........ 414-321-4722 
WI New BerIn, Nap EICIms. .............. 414-785-9100 
Can Markham, ant., OeekIn SIs............. 418-475-1412 
Can MonIreaI, Que., V.-tI EICIms. •.•. 514-46HI196 
Can Quebec, AR. Gray & Assoc. .......... 514-694-6378 
Can SUrray, s.c. Memco .................. 804-590-1553 

MORS TECHNOLOGIES INC. Mars Grou~rance, 
225 Industrlella, 0eI80n, Quebec, Canada JOt.. lao, Tel: 
514-638-41 so, FAX: 514-638-2270 

MOSAIC SEMICONDUCTOR INC., Implex Inc:., 7420 
Carroll ReI., San Diego, CA 92121, Tel: 619-271-4585, FAX: 
~19-271-8058; ~: 45; SIs. Mgr: Derek Best, Gary 
Blown; DiBI. Mgr: Derek Best 

MOTION ENGINEERING, INC., 520 E MonIeciIo St., 
San1a BeIbara, CA 93103, Tel: 805-982-5409, FAX: 805-
962-8001; Empl:.6; SIs. Mgr: Mati Chereeh 

MOTION SCIENCE INC., ~ Jury Ct., San Joae, CA 
95112, Tel: 408-993-0300, FAX: 408-993-0123; en,:JL: 27 

MOTION SENSORS, INC., 12 PIIIk SIraeI, Cranford, NJ 
07701, Tel: 908-709-0025, FAX: 908-709-1144; en,:JL: 6; 
SIs. Mgr: Arthur Bergman 

MOTOR CAPACITORS, INC., 6655 N. Avondale Ave., 
Chicago, L 80631, Tel: 312-631"()713, fAX: 312-774-
8778; EmpL: 14 

MoToRolA CERAMIC PRODUCTS, Components 
Division, 4600 Alameda Blvd. N.E., Albuquerque, NM 
87113, Tel: 505-822-8801; ~: 800; SIs. Mgr: Torn 
Gilder 

MOTOROLA INC. AUto. & IOOL EIctms., EIctm. Sys. 
CofT1lS. Div. 4000 CornmerIcaI Ave., Northbrook, L 
80062, Tel: 708-205-2667, TELEX: 671-5420 MOT APe; 
~2500 

MOTOROLA SEMICONDUCTOR PRODS. SECTOR, 
2100 East EHIoI, Tempe, AZ 85284, Tel: 602-244-6900, 
TWX: 911H15t-1334; FSC No.: 04713; SIs. Mgt: Ted 
Jaros; 0Ist. Mgr: BrIen Hilton 

MOTOR TECHNOLOGY. INc.. 2798 CUlver Ave., 
0eyI0n, OH 45429, Tel: 513-294-1041, FAX: 513-294-
8336; EmpI.: 35 .......................... 801303-130S 

LOCIJI Sales 0ffIce6 & Reps . 
OH 0eyI0n, Motor Technology, Inc. ....... 513-294-1041 
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Manufacturers and Sales Offices Directory 
MOTORTEST, INC, PO Box 292833, Columbus, OH MRl, Missouri Research Labs., 3800 west Clay, St 

43229, Tel: 614-882-7821, FAX: 614-641-9007 Charles, MO 63301, Tel: 314-946-6900, 1-800-325-0223, 
FAX: 314-946-2660; EmpL: 100; SIs. Mgr; Virgil Beer 

MOTOR-TRONIC5, INC. 2142 Induslrlal Ct., Bldg. 'F, 
Vista, CA 92083, Tel: 619-727-7430, FAX: 619-727-4436; MSC AlJTOMATION, Miller Sales Co, 1111 Old Rand 
SIs. Mgr; BIn Unko Ad., Wauconda, IL 60084, Tel: 708-526-9200, 800-323-

5294, FAX: 708-526-9206; EmpI.: 23; SIs. Mgr; Paula 
MOUSER B..ECTRONIC5, 11433 Woodside Ave., BiHnskl; Dist. Mgr; Lena NilssOn 

Santae, CA 92071, Tel: 619-449-2222, T8..EX: 619-44; 
EmpI.: 200; SIs. Mgr; C. Degurse; Dist. Mgr; G. Rye 

MOUSER B..ECTRONICS, 2401 Hwy. 287 North, 
Mansfield, TX 76063, Tel: ~73, FAX: 817-463-
0931; ~l: 200; Dist. Mgr~ G. Rye 

MOXNESS PRODUCTS, INC. Versa Technologies, 
1914 Indiana St, Racine, WI 53405, Tel: 414-554-5050, 
111»558-5706, FAX: 414-554-2321; Empl.: 250; Sis. Mg,; 
Ronald M. Buono; Dist. Mgr; Ronald M. Buono 

FAX: 803-393-4123 

MPB CORP., Miniature Precision Bearings Div, 
Precision Park, Keene, NH 03431, Tel: 603-352-1l310, 
TWX: 71D-366-1801; FSC No.: 40920; EmpI.: 1900; SIs. 
Mgr; T. A Rudziensky; Dist. Mgr; R F. Chartier 

MSD, INC" Magnecraft, 700 Orange St, Darlington, SC 
29532, Tel: 603-393-5421; Empl: 210; SIs. Mg,; Bob 
Forbes .........••..•.••..••.......••....• 801551-1556 

M P C, 150 S. Halbor Blvd UnH J, Santa Ana, CA 92704, Tel: 
714-775-0211, FAX: 714-775-1674; EmpI.: 25; Sis. Mgr; 
Sam Granat 

MPC, Div, of Consufting Systems. 638 Main St, 
Danvine, NH 03819, Tel: 803-642-5913. FAX: 603-642-
5913; SIs. Mgr; W. Morse ..................... D·1911 

l.Dcal Dis/rfbIJtors 
TN Knoxville, IndL EIcIms. ................ 615-573-7135 

MP/CAPAR, Mufti Products Internationa~ 250 
Lackawanna Ave., P.O. Box 737, West Paterson, NJ 07424, 
Tel: 201-890-1344, FAX: 201-890-1677; SIs. Mgr; Leroy 
Gray •..••..•..•......•.•••...••.....•.•....•..• A·1107 

I.DcaI Sales Offices & Reps 
AZ Phoenix, JBS Assoca ............... . 
CA Mission Viejo, Jay MkIg. Assoc. ...... . 
CA Santa Clara, Nova-TronIx, inc. ...••... 
CO Denver, ElecIrophase ......•...•.....• 
FL Indian Rocks Beh., Eleclronic MIrs. AI;Jt 

GA Lawrenceville, Tak Rep MkIg. .••••.... 
IL Des Plaines, ESCO Assocs. •.••...... 
IN Franklort, CS EleIma. SIs. ..•.........• 
IA Marion, MSB Assocs ................ . 
KS Shawnee Mission, MSB Assocs. ..... . 
MA Norwood, The Macinnis Co. ......... . 
MI Lathrup Village, RC Nords1rom & Co. 

MN St PauU'roud Inds. ..••...•.....•.... 
MO St Charles, MSB Assoca ............ . 
NY Farmingdale, BDK MkIg., Inc. •••....... 
NY Rochester, Ontec Elctm. MkIg. ....... . 
OH Dayton, KW EIcIm. Sis. •...•.•........ 
OR Tigard, EHech Inc. ....••......•...•... 
PA Collegeville, Beacon North •.••...•.... 
TX Irvirog/DalIas, AID EIcIms ....••....... 
WA BelleVue, Ehech Inc. •...•....•.•...... 

Local Dislributots 

802-893-2382 
714-761H519 
408-727-0261 
303-296-0443 

813-596-5053 
404-963-1600 
312-296-5310 
317-859-1874 
319-377-6261 
913-432-2131 
617-762-8090 

313-559-7373 
612-646-9426 
314-967-5577 
516-894-5500 
716-464-8636 
513-690-2152 
503-684-3458 
703-478-2480 
214-790-4761 
206-843-4330 

AL Huntsville, Components Resources ... 205-533-2862 

l.DcaJ Sales Offices & Reps 
AL Hun1svi11e, Bet ....................... . 
AZ Tuscon, Clemick •....•.•.............. 
CA Moun1ain Voew, Bridge MkIg. •....•.... 
CA Torrance, MG Sis. .....•..........•... 
CO Englewood, CSI •...•••......•..•..•.. 
CT Bloomfield, Zaslow SIs. Co. . ......••.. 
FL Ortando, COM ..•..•....•.•.••..•..... 
GA Chamblee, Bel ...................... . 
IL Downers Grove, Rockford Controls Co. 

KS Olathe, Advanced Tech Sis. . ........ . 
MA Millis, Zaslow Sis. .•...•.....•......... 
MD Towson, Bresson .................... . 
MI Southfield, LH. Dickelman Co. ....... . 
MN Edna, Dunlop .•..••.•...•..•...•.•... 
MO St Louis, Advanced Tech. Sis. .•.....• 
NJ West C8IdweI~ GSA ................. . 
NH Portsmouth, Zaslow .................• 
NY BuHaIo, Zang Agency ••.....•..•..•..• 
OR 11gard, EHsch ........................ . 
OH Cincinnati, Stegman Blaine ....•.....• 
VA Moneta, Bresson .................... . 
PA Narberth, Bresson ................... . 
TN Memphis, Lesley Assocs. ..•.•........ 
TX RichaRIson, Texoma ................• 
WA Bellevue, EHech, Inc. ••........•....... 
UT Midvale, CSI ..•............•........•. 
WI Sun Prairie, RockIDId Controls •....... 

l.DcaJ Dis/rfbIJtors 
AL Birmingham, M G Elclms. ....••.....•. 
AL Decatur, M-G EIctms. & Equip. .....••. 
AL Hun1svi11e, WyIe Lab. ................ . 
AL Montg6rnery, Southem Controls, Inc. .. 
AR Little Rock, Carhon-Bates ...........•. 
CA Buena Park, Cypress Elclms. •......•. 
CA Hayward, Electro Comps. Inc. ........ . 
CA Hayw8ld, Western Electro Sis. ......•. 
CA Los ArogeIes, Master Distrs. .......... . 
CA Oakland, Brill EIctrs. •.•.........•.•... 
CA San Diego, Johnstone Supply •.....•.. 
CA Santa Ana, Norstan Elclms. Inc. ...•... 
CA Woodland Hills, Cypress Elclms. Inc. 

CA Chatsworth, Passive Comps. ....•..... 818-700-8838 CO 
CA Fountain Vallay, Cornponen1s Ctr. . . • .. 714-979-0433 CO 

Aurora, Cornp. SpaciaI1ies, Inc. ....... . 
Denver, Newark-Denver Elcrtns. ..••.. 
Waitinglord, Sager Elec Supp. Co. ..... 
West Hartford, HESCO .•....•.....•.. 
Lakeland, A-A EIec. Inc •...••..•.....• 
Orlando, T & T Prods., Inc. ..•..•...... 
Allanta, Brownell-Electro, Inc. .....•..• 
Norcross, A-A Elec. Inc. ...•••...•••..• 
Bensemiille, Voyager EIcIms. .....•..• 

CA Huntington Beach, C8pacItor Speclaiisls CT 
....•.....•...•••.•..•.••..••.•.•...... 714-843-1815 CT 

CA Irvina, Ketex Inc. .........••..•.•...•.. 714-863-1230 FL 
CA SUnnyvale, Cspsco SIs. ..•.....•..•... 408-734-3020 FL 
CT Wallingford, Midstate EIcIms. ••....... 203-265-9900 GA 
FL Fl Lauderdale, NRC EIcIms. ••........ 305-772-4500 GA 
IL Usle, Componen1s Inc. ••.•. .. ..•. .. ..• 312-852-7707 IL 
IN Cannel, AHsx EIctms. .•.....••....•..• 317-848-1323 IL 
MD Gaithersberg, Axis EIctms. ........•... 301-84IHI640 IL 
MD Spencerville, US Elclms. ....•..•...... 301-384-3300 IL 
MA Bellrica, Baldwin Comps............... 508-667-6710 IN 
MA Tyrogsboro, Port Elclms. ...........•.• 508-849-48lIO IA 
MI Grand Rapids, AM Elclms. Co. .. . . . . . . 618-531-9300 KS 
MN New Brighton, Chris Elclms. •.•••.••.. 612-631-2647 LA 
MN New Brighton, Parts I •.....•.•...•.••. 612-633-8079 MA 

Chicago, Newark Elctrns. Corp. ...... . 
Hinsdale, Whiteco,lnc. ......•........• 
Peoria, Klaus Radio, Inc. •......•.•.... 
FL Wayne, Bell InCIs., Inc. •...••...•.... 
Cedar Rapids, The Van Meter Co. ... . 
Kansas CHy, Kornfeld-Thorp EIec. ... . 
Baton Rouge, Menard EleIma. Inc. ... . 
Harrahan, M-G EIecIms. & Equip. Co. 

NJ Rockaway, Tonar Inds. •.•.. .. .•.. .. .•• 201-986-9000 
NY Bohemia, Key Componen1S .. . . . . . . . . . 516-567-7500 
NY Ronkomkoma, Baldwin Comps. ....... 516-588-5700 
OR Portland, Radar EIec. .........•.••.... 503-232-3404 

LA Lafayette, Ralph's 01 Lafayette Inc. .•.. 
LA Shreveport, Ind Elctr. SUpp. ......•.... 
ME lakeland Erogrg. Equiq. 

OR Tualallrn, Moore EIcIms. .............. 503-692-5333 
PA York, E C I. . . .... .. . .. . .. . .. . ....... .. 717-848-5334 
PA Bristol, Aim Elclms. .••.•...•.•• :...... 215-785-3510 
RI PaW1ucket, Major Edward EIcIms. ..... 401-725-7400 
TX Fl Worth, AiRed Elclms. ..•.....•••..•. 817-338-9168 
TX Richardson, GTT •....••...••••..•.•.. 214-437-4747 
WA Seattle, Radar Elclms. .....•.••.•.•.•. 208-282-2511 
WI OraHon, Lakeview Elctrns. •••.•.•..•.. 414-377-8250 
can Montrse~ Prelco EIcIms. ....•••...•••• 514-389-8051 
can St Lauren1, Que., ZEI Elclms. ••....••• 514-342-6211 

MD Balllmore, WhHney Distrs. Inc. •..•.••.. 
MA Springfield, T.F. Cushing Inc. .••....••• 
MA Woburn, Apparatus Svce. Co. .•....... 
MI Battle Creek, Kendall EIec. Supp. •.•.• 
MI Oak Park, Newark-Detroit EIctrn. ••.•.• 
MI Troy, Teal EIec. Co. ....•.............. 
MN Fridlay, Voyager EIctns. Corp. ........ . 
MN Hibbing, Jasper Erognrg. & Equip. ..••• 
MO Maryland HgIs., L Cornp. Inc. ......... . 
NJ AudUbon, Univ8lS81 EIcIms. Supp. . .. . 

205-539-4411 
602-749-4003 
415-965-8045 
213-533-1808 
303-779-8080 
203-242-7781 
407-240-3903 
404-455-0405 

312-960-2046 
913-782-8702 
508-393-8150 
301-321-1l326 
313-353-8210 
612-559-9693 
314-878-2921 
201-575-9300 
508-393-8150 
716-877-3677 
503-884-3458 
513-729-1969 
804-525-7445 
215-684-6460 
901-755-9492 
214-238-8127 
208-1143-4330 
801-561-5099 
608-837-3350 

205-328-4525 
205-355-6121 
205-837-4411 
205-277-5030 
901-755-1249 
714-521-5230 
415-763-5800 
415-489-2211 
213-452-1229 
415-834-5888 
619-298-7168 
714-540-4165 

818-71D-7730 
303-341-0180 
303-757-3351 
203-265-4600 
203-238-6363 
813-865-6941 
407-857-2282 
404-762-5181 
404-449-8670 
312-860-1300 
312-784-5100 
312-654-3328 
309-691-4840 
219-423-3422 
319-366-5301 
913-321-7070 
504-355-1l323 

504-733-0070 
318-233-0105 
318-222-9459 

301-944-8080 
413-788-7341 
617-933-5999 
618-963-5585 
313-967..()6oo 
313-689-3000 
612-571-7766 
218-262-3421 
314-291-8200 
800-327-3529 

M-TRO 
NJ E. Hanover, State EIctrn. Parts •.•••••. 201-887-2650 
NJ Oakland, Reley SpaciaIIies, Inc. ••••.•• 201-337-1000 
111M Albuquerque, SummH EIec. SUpp. ..•.. 505-8Il4-44OO 
NY Buffalo, LA. Wooley Co. .............. 718-821-1200 
NY BuHaIo, SummH Dists. .•.•..•.•.•.•.•. 718-687-2600 
NY Plainview, AC.L EIctms. •.•.••••.•.•••. 518-293-6830 
NY Rochester, Requa EIec. Co. •.......... 718-475-1600 
NY Rome, Rome Elclms., Inc. ............. 315-337-5400 
NY WoodSide, Switches UnIImHsd .••••..• 718-478-5000 
NC Goldsboro, Shepherd EIec. SUpp. .•.•. 919-735-1701 
OH Akron, Aesco EIctrns., Inc. •.•. ..•.•••.. 218-762-6818 
OH CIncinnati, Hughes-Peters, inc. ••.•.••• 614-284-5351 
OH Cincinnati, WIl900 .•....•..•...•.•.•.• 513-542-4300 
OH Coh.mbus, E & M Equip. ......•.•...•• 614-238-0868 
OH Toledo, F.N. Cuthbert, Inc. ...•.•••.... 419-385-01181 
OH Warren, REM EIctms. ..••••.•••....•.. 218-373-1300 
OK TUS/a, Radio, Inc. •.•...••••••..•.••••. 918-587-9123 
OR Portland, Johnstone Supp., Inc. ...•••. 503-231-4833 
PA McKean, Advacom Inc. •..•••.•.•..••• 814-478-7774 
PA McKeesport, Barno Radio Co.......... 412-751-5968 
PA Murrysville, WIl900 .•..•.•.•..•.•.••.. 412-733-8800 
PA Philadelphia, PEl/GenesIs............ 215-673-0400 
PA St Marys, B & R EIec. Co. ............ 814-834-2814 
PA West Chester, West Chester EIec. •••. 215-896-7500 
PA York, E.c.1. Inc. ........•......•.......• 717-848-5334 
SC Charleston, cameron & Barkley Co. ... 603-745-2900 
SC Greenville, Emsco •.......•.•.•.•....• 603-233-4121 
TN Chattanooga, Electr. Motor Sis. & Supp. 

.•••.•.••..•.••.•••.•..•.•..•.•••••.•.• 615-899-1126 
TN Kingsport, WESCO ..................• 615-247-8190 
TN Nashville, Electra DisIrbg. Co. • . . . • . . .• 615-258-0800 
TX Dalles, Assocd. AircraH ..... ... . . • . • . . • 214-331-4381 
TX Dallas, Wholesale EIctr. Supp. .....•.. 214-824-3001 
TX For1 Worth, Allied EIctrs. .•••••.•...••. 817-595-3500 
TX Houston, Lenart Co. ••...•.•...•.•.••• 713-225-1485 
UT SaH Lake CHy, Stuart EIec. Supp. •.•.• 801-468-8603 
WA Redmond, elL Insts. inc. ...•••...•.... 2OB-882-3222 
WV Huntington, State EIec. Supp. Co. ..... 304-523-7491 
WV South Charleston, Allied Controls Co. 

•••.•.••••••••.• •• •••.•.. .• ..••. .. .•••. 304-788-7313 
WI Cedarburg. Automation Engrg. ........ 414-377-7500 
WI Milwaukee, Marsh EIctrs. ...•.•......• 414-475-8000 
IA Cedar RapIds, Advanced Tech. SIs. .•. 319-393-6280 

MSI ELECTRONICS, INC. 34-32 571h St, Woodside, NY 
11377, Tel: 718-872-8500, T8..EX: 42&407, FAX: 718-397-
0972; FSC No.: 18518; ~L: 18; SIs. Mgr; A Laderman 

M. SYSTEM TECHNOLOGY, INC. 15028 BeHwey Dr, 
Dallas, TX 75244, Tel: 800-544-3181, FAX: 214-385-2299; 
Empl.: 10; SIs. Mgr; Chuck Seifert 

MTE CORP, W147 N 9525 Held Dr, Menomonee Falls, WI 
53051, Tel: 414-253-82DO, FAX: 414-253-8222; FSC No.: 
5950;~L: 120; SIs. Mgr.-JoIm Houdek; Dist.Mgr;John 
Houdek 

M-TEl<, 2419 Smallman St, Pittsburgh, PA 15222, Tel: 800-
245-5101 , 412-261-9030, T8..EX: 812-569, FAX: 412-
261-7220; FSC No.: 56452; EmpI.: 20; SIs. Mgr; John 
Hartnett 

N>1-tran 
FAX: 605-665-1709 

M-TRON INDUSTRIES, P.O. Box 630, E. Hwy. 50, 
Yankton, SO 57078, Tel: 805-685-9321, TWX: 91D-688-
3803; FSC No.: 23875; Ernpl: 150; SIs. Mgr; Larry BaIbary; 
Dist. Mgr; Les Wlnman •.•..•.•.•.•.•.•.• A.1408-1408 

Local Sales Offices & Reps 
AL HUn1sVille, Group 2000 Sis. Inc. ••....• 205-538-2000 
AZ PhOenix, Howe & Howe SIs. Inc. ••.. •• 602-264-7971 
CA Moun1ain View, Bridge MkIg. •••.•••••. 415-965-8045 
CA Torranoe, Universal Coqls. Co. .•.•.. 213-783-0220 
CO Eroglewood, Comp. Sis; Inc. ••••.•••••. 303-779-8060 
CT Fairfield, Cornptech/NFIG lid. ........ 203-384-1112 
FL Fll.auderdale, OXI 01 Florida Inc. ••••• 305-978-0120 
FL Melbourne, QXI 01 FI., Inc. •••••. .••.••• 407-723-4384 
FL . Orlando, OXI 01 Florida Inc. ..•.•••.••• 407-1172-2321 
FL Sl Petersburg, QXI 01 Florida Inc. ••••. 813-894-4556 
GA Norcross, GroUp 2000 SIs. inc. •••..•.• 407-729-1888 
IL Arlington HgIs., KMA Seles ........... 708-396-5300 
IN Fl Wayne, Alpha Tech, Inc. .....•....• 219-447-C104O 
MD Columbia, Robert Electronic Seles •.•. 301-995-1900 
MD Hunt Valley, Eagle Sis. Corp. .......... 3OHI68-3930 
MA Tyngsboro, Cornptach, Inc. •.•.•••.•.•• 508-849-3030 
Ml Farmington Hills, Trilech Sales, Inc. ..• 313-553-3370 
MN Edna, OHMS Technology Inc. •••.•. :. 612-932-2920 
NJE. Brunswick, Winch Seles Asaciciates 

201-813-1515 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 743 



M-TRO 
NJ Marlton, Nlwdain Associates, Inc. •••.• 609-983-5300 
NY Farmingdale, Milgray Inri ..••••..•..•• 516-420-9800 
NY PItIsIord, ~ E. Zimmerman Sales 

NY Plainview, WIIlCh Sales Asaociates .•• 
. NO Ralelgh,RoberI Electronic Sales .....• 

NC Sapphire, Robert EIecIronics Sales .. , 
OH Dayton, Lyons COIporation ••.•••••..• 
OH RIchfield, Lyons CorporatIon ••••••••.• 
OH Westerville, Lyons CorporatIon .•..•.•. 
OR PoIIIand, K-Tel< IntL Inc. .•......•.•....• 
TX Austin, Ram ElecIronIcs Sales, Inc. ••.• 
TX Houston, Ram Electronics Sales, Inc. 

TX Plano, Ram Electronic Sales, Inc. .••.• 
UT MIdvale, Component Sales, Inc. ••••••. 
WA Lynnwood, Quadra Sales •....•••••••• 
WI Milwaukee, KMA Sales ••.••.•.••.• , •. 
Can Burnaby, BC., Kaytronics .•..•••••.•..• 
Can Concord, Onl., Kaytronics •••••...••••. 
Can KantaIa, Ont., KayIronics .•...•.••..... 
Can Ville St. Laurent, Que., Kaytronics ••••. 

Local DiBtrfbuWt8 

716-381-3166 
516-681-3163 
919-678-4465 
704-8n-3280 
513-278-0714 
216-65!Hl224 
614-895-1447 
5Ci3-624-o315 
512-250-5062 

713-955-0768 
214-424-4455 
801-561-5099 
20110743-2633 
414-259-1n1 
604-294-2000 
41 &:669-2262 
613-564-0080 
514-745-5800 

AL Huntsville, Bellindustrles ••• ••••••.••. 205-837-1074 
AL Huntsville, PIOn_ Electronics . . . . • • • . 205-837-9300 
AZ Phoenix, Sterling ElecIronics •. • • • • • . • • 802-437-5565 
AZ Tempe. Acacia .•••••.•••••••••••••••• 602-894-2874 
AZ Tempe. Bellinduslries ••.•...••••....• 602-966-7800 
AR utile Rock, Carlton-Bates ..•..•.•..... 501-562-9100 
CA Agoura Hills, Bellindustrles • . • . . . . . • • . 61110706-2606 
MA Auburn, Dove Electronics .....••.•.•.• 506-832-2730 
WI Brooldleld, PIoneer ••..•••••.••••••••. 414-764-3480 
CA ChaIsworIh, Sterling Etectronics •••••. 618-407-8850 
CA Cypress. Belllnduslries ••...•••.•..••. 714-695-7801 
CA Fremont, Acacia •••••••••••••••..••••. 415-623-7500 
CA Gardena. Bellinduslrles •••••••.•••••• 213-515-1600 
CA Huntington, WyIe KIllIng ••••.•.••••••. 714-373-9944 
CA Irvine, AcacIa •...••••.•••••••••••••••. 714-66CHl634 
CA Loa Angeles, Bellinduslrles •.••••.••• 213-826-6776 
CA Rocklin, BelllnWstries . • • • • • . . • • • . . . • • 916-652-0414 
CA San DIego. AcacIa .•. • • • . . . • . • •. . • . . •. 619-597-osn 
CA San Diego, BelllnWstries .••.......•• 619-268-12n 
CA San DIego, Pyramid Electronics/Kant 

••••.••••••••••••••...••...••••...•...• 619-271-5404 
CA San Diego, Sterling EIecIronics ..•..•• 619-271-6555 
CA San Jose, All American •..•••.•...•••. 403-943-1200 
CA San Jose, CompBss Components • • • • . 408-432-7525 
CA Santa Clara, Pyramid/Kant Elect •..•. 406-727-9810 
CA Sherman Oaks, OLDI •.••••••.•••••••• 213-263-2056 
CA Stanton, Inductive Comp/Crystal •.... 714-626-3420 
CA Sunnyvale, BellinWstries ••..••.••••. 406-745-0400 
CA Sunnyvale, Bellinduslrles ••..••••...• 406-734-8570 
CA Torrance, All American .•..•.......... 213-32<Hl24O 
CA Torrance, Pyramid/Kent Etectronlcs ., 714-773-0781 
'CA Tustin, StarIng Electronics •...•• , • • . . • 714-258-0600 
CO Englewood, Component Sales, Inc. ..• 303-n9-6080 
CO Englewood, Sterling Etectronics • . •• • • . 303-792-3939 
CO Lakewood, AcacIa •..••.....• , .. ,..... 303-232-2882 
CO Wheatridge, Bellinduslries .••.•.••••. 303-424-1985 
CT E. Haven, J.V. ElecIronIcs '"........... 203-469-2321 
CT Norwall<, PIoneer Electronics , .. ,..... 203-953-1515 
Fl Altamonte SprIngs, Bell Industries .,.. 407-339-0078 
FL Altamonte Springs, PIoneer •••.•.•.••. 407-634-9090 
FL Clearwater, All Amarican ...•• , .. ,..... 813-536-0445 
FL Mlam~ All American ••.•••.•.•••.•...• 305-621-8282 
cA Santa Fe Springs, Bellinduslries , . • • .• 213-921-3611 
GA Nprcross, Bellinduslries • • • . • . • • • . • . .• 404-662-0923 
GA Norcross, PIoneer Etectronics .• • . . • . • . 404-623-1003 
IL AddIson, Pioneer Electronics .. , • . . • . .. 708-495-9680 
L Elk Grove VI., BelllnWstries ...... ' ••.• 312-640-1910 
IL Rosemont, Advent ElecIrOnics .•....•• 706-297-8200 
IL Schaumburg, Steriing Electronics .•.•. 707-303-9900 
IN Fl. Wayne, Belllnduslries •••.••••••••• 219-423-3422 
IN Indianapolis, Advent Electronics ••.•.• 317-872-4910 
IN Indianapolis, Bell Industries .•.••••...• 317-875-8200 
IN IncianepoIis, PIoneer Electronics...... 317-573-0880 
IA Cedar RapIds, Advent Electronics •.• :. :119-363-0221 
IA Cedar Rapids, Bell Industries .••••..•• 319-395-0730 
CA San Jose, PIcn_ Ti9Chnologies •••• ,. 406-954-9100 
FL Sunrise, All AmerIcan .• ,.............. 305-572-7999 
MD Baltimore, Resco Beltimore •••.•....•. 301-931-8200 
Me Beltsville, Resco/Washlngton •..•••••. 301-937-9100 
Me GaIthersburg, PIoneer EIecIronIcs ••••. 3OH121-D68O 
MA Andover, Bell Industries .. ••• ••.•.• •• •. 508-474-6880 
MA Billerica, A W. Mayer Co. Inc. •..•.•••• 506-229-2255 
FL QIearwater, Poo-/Tampa .......... 813-538-0445 
MA lexington, ~ Electronics •.•••••. 617-861-9200 
Me Rockville, All American ••••••••••••••• 301-251-1205 
MA Wakefield, All Amarican .• . . . . •• . •• . • .. 617-246-2300 
MA Wilmington. J. V. Electronics ..... . . . . . . 509-633-0700 
MA Winchester, Bell Industries •...••. : ..•. '617-729-5800 
MI Ann Arbor, Bellinduslries .•.........•. 313-347-8633 
MI Farmington Hills, Advent Induslries ••. 313-4n-1650 
MI Grand RapIds, Pioneer ElecIronlcs .••. 616-898-1600 
MI Uvonia. PIoneer EIecIronics ...... ,.... 313-525-1600 
MN Eden Prairie, All Arn8rican ........ .... 612-944-2151 
MN Eden Prairie, Pioneer .••..•..••.....•. 612-944-3355 
MN Hibbing. Minntech Electronics •.•••••. . 216-282-5228 

Manufacturers and Sales Offices Directory 
NJ Hopeland, Dove Electronics •.••.••.•• 201-324-7930 
MN Minneapolis, Stark Electronics •..•••.• 612-332-1325 
Me St louis, Rio-tronics ••..•.••....•..... 314-997-0747 
Me 81. LouIS, PIon- Etectronlcs ......... 314-432-4350 
NH Hudson, BeH Industries ................ 603-862-1133 
NH Nashua, Brevan EIecIronIcs •.••••.•.• 803-8811-7230 
NJ Fairfield, Pioneer Electronics.......... 201-575-3510 
NJ W. Berlin, GOI .••.•..•.... ,........... 809-766-8767 
111M Albuquerque, Bellinduslries •.•..•.•.. 505-292-2700 
NM Albuquerque, Steriing Electronics ..... 505-884-1900 
NJ BerHn, PAC. EIecIronics •• , . . • • • • . • . . • 809-766-5180 
NY Binghamton, PIoneer EIecIronlcs . • • . • • 807-722-9300 
NY Bohemia, Kay Components Inc. •..•... 516-567-7500 
NY Fairport/RochesIar, Pio~ .. ,.,..... 716-381-7070 
NY Farmingdale, BelIIndusIries •..•.•••. , 516-752-9303 
NY Ronkonkoma, All Amarican ....•..... , 516-981-3935 
NY Ronkonoms, M-tron Components •.•.. - 516-467-5100 
NY Stony Brook, Dove Electronics .•.••••• 516-869-n33 
NY Woodbury, Poo- ElecIrOnlcs •••••.. 516-921-8700 
NO Charkitte, Pioneer EIecIronlcs......... 704-527-8188 
NO Durhern, Pioneer EIecbonIcs • . • • • . • . •• 919-544-5400 
NO R~,CenturyEIectronIcs •••••.••• , 919-792-2116 
NO Raleigh. Sterling ...••.•..••••. ,....... 604-226-2190 
OH Cleveland, Pioneer .ElecIronics........ 216-567-3600 
OH Dayton, Bellinda (Induslrial) . • • • • . • • • • 613-435-6660 
OH Dayton, Belllncl& (MIlitary) •••• ,....... 513-434-8231 
OH Dayton, PIoneer Electronics •••.•.••.•. 513-236-9900 
OK Oklahoma City, Radle Inc. .,.......... 405-788-0741 
OK Tulsa, Altair .••.•••.•..•..•• , .. ,....... 916-252-5781 
OK Tulsa, Radio Inc. . . . • . . . . . . . . . • . . • . . . . . 916-567-9123 
OR Beaverton, AcacIa .•••••..•• ,......... 503-646-3377 

. OR Lake Oewego, B81llndustries •..••••.. 503-835-8500 
111M Betatron, Albuquerque .. . . • . . • . . •• . . . • 505-821-1122 
PA Horsham, Pioneer EIecIronIcs •••...•• 215-874-4000 
PA Norristown, Century electronics....... 215-631-5400 
PA Pitlsburgh, Pioneer Etectronics .••.... 412-792-2300 
TX Austin, Allair ••.•.•.•.. , •• ,............ 512-937-4970 
TX Austin, Pion_ EIecIronIcs ..•.••.•.•. 512-635-4000 
Tx Dalles, Pion_ electronics ..•••...••• 214-366-7300 
TX Fl. Worth, Carlton BeIes .,............ 800-456-0314 
TX Houston, Allair. .....•..•. , •. ,......... 713-482-3029 
TX , HouSton, Pioneer Electronics......... 713-495-4700 
TX Houston, Pyramid/Kent •..•• , .. ..••.•. 713-976-5896 
TX Houston, Steriing .•.••.•..•. ,......... 713-827-9900 
TX RIchardson, Altair ..... , ............... 214-231-5166 
TX RIchardson, Bell Industries •..••••...• 214-690-0468 
UT Midvale, BeD Industries ••.•• ' •••••••••. 801-255-9611 
UT Salt Lake City, Standard Supply. . . . • . . 801-486-3371 
UT Salt Lake City, Starling ElecIronics . . . • 801-972-5444 
VA Herndon, Sterling EIecIronIcs ••••••••• 703-742-8400 
VA Richmond, Sterling EIecIronIcs........ 804-226-2190 
WA Redmond, Bell Industries .••. ,........ 206-685-9963 
WA Redmond, Priebe EIecIronIcs .•..•.... 206-881-2363 
WA Redmond, Pyramid/Kent EIecbonIcs 

WA Redwood, Acacia ..••.•••.. , ••••...•••• 
WI Brooldleld, ~ •••.....•..•..••... 
WI Milwaukee, Marsh EIecbonIcs •....... 
TX Richardson, All American .•••.....•••. 
WI Waukesha, Bell Industries ........... . 
Can Bumaby, BC, lIT /R-A-E Ltd. .....•.•.. 
Can Calgary, Alb., ElecIrOsonlc .•..•••..... 
Can Calgary, AS, CardI.naI EIecbonIcs Ltd. 

Can Calgary, AB, ZenIronlcs .............. . 
Can Concord, Ont., IIT/R-A-E Ltd. ..••..... 
Can DarImOUIh, NS, lIT /R-A-E Ltd. •.•••.• 
Can Don MIlls, Ont., Saynor Varah ...•..•.• 
Can Edmontpn, Alb., Zentronics ••..••..... 
Can Edmonton, ALB. Cardinal EIecIronics 

206-883-7200 
206-881-5566 
414-764-3480 
414-475-8000 
214-231-5300 
414-547-8879 
604-291-8866 
403-255-9550 

306-934-3443 
403-295-6838 
416-738-1144 
902-465-2350 
416-445-0723 
403-464-1669 

• • • •• . . • • •• • . • • • • . • . • • • • • •• . . • . • • . . • • • • 403-483-6266 
Can Mlsslssauga, Ont., Zentronlcs ,........ 416-564-9800 
Can Moncton. lIB, ITT /R-A-E Ltd. ..•.••••. 506-857-8011 
Can Nepean, Ont., IIT/R-A-E lid ......... 613-596-8980 
Can Nepean, Ont., ZentronIcs . . . . . . . . . . . . . • 613-226-8640 
Can Ottawa, Ont., EIecIrosonic Inc. , .. ,.... 613-726-8333 
Can Richmond, B.C. Zentronlcs .•..•...... 604-273-5575 
Can Richmond, BO, Eleclrosonlc Inc. •...... 804-273-2911 
Can Saskatoon, SK. Cardnal Electronics Ltd. 

. • . . • • . • . . • . . • . • . . • . . . . . . . . . . . . . • . . . . . . 306-934-3443 
Can 81. Foy,Que., Zentronics ...•..•..•.••.. 419-654-10n 
Can 81.. Laurent, Que., Zentronics .: ..•.••• , 514-437-8700 
Can 81. Laurent, as. ITT/R-A-E Ltd. •.•••.• 514-335-7697 
Can WlIIowdaIa, Ont., Electrosonic Inc. . . . . . 416-494-1666 
Can. Wlnnepeg. Man. Zentronics . ... ....•.. 204-694-1957 
Can WInnipeg, EIecIrosonIc Inc. ••.....•••.• 204-783-3105 
Can WInnipeg, MN, lIT /R-A-E Ltd. ,....... 204-766-8401 

MTS SYSTEMS. Box 24012, Minneapols, MN 55424, Tel: 
612-937-4000. TELEX: 163548 MULAM Ill. FAX: 214-
333-3533; En1IL: 1300;· SIs. Mgt: Tad BeaudoIn 

MUELLER ELEC. CO. 1583 E. 31 st St.. Cleveland, OH 
44114, Tel: 216-n1-5225, FAX: 216-771-3068; EmpI.: 
156; SIs. Mgt: J. E. Wisneski 

MUlTI-AMP CORP. TOO, 4271 Bronie Way, Dallas, TX 
75237, Tel: 214-333-3201, TELEX: 163548 MULAM Ill. 
FAX: 214-333-3533; En1ll: 350; SIs. Mgt: Hermann 
Michael 

MUL TlCOMP • .- INC. 3005 S.W. 154th No. 3, Beaverton, 
OR 97006; Tel: 503-626-4200, FAX: 503-843-4689; En1ll: 
150 .•..•.••...•..••.•..•• : .•••••.•••••.• A0 11oi,2307 

Local Sales Offlcas & Raps 
OR Poriland, 'Intertech Sis. .• • • . . • • • • • . • . • • 503-n5-7685 

MULTI-CONTACT USA, 610 Davis St.. Santa Rose, CA 
95401. Tel: 707-575-7575, FAX: 707-575-7573; SIs. Mgt: 
Waller Roberts, Gen. Mgr~ Dist. Mgt: Waltllr Roberts 
.................. , .. , ............. ...... .. Co1475-14n 

Loesl Sales ·Offices & Reps 
IL Chicago, Mulll-Contect •••...••.•.•..• 312-266-1886 

MULTICORE SOLDERS, 1751 jay Ell Drive, Richardson, 
TX 75081, Tel: 214-236-1214; EmpI.: ·1000 

MUL TICORE SOLDERS, 400 Post Ave. Ste., 306. 
Westbury, NY 11590, Tel: 516-334-7997, FAX: 516-334-
7098 

MULTIPOWER, INC., Spectrum Eleclronlcs 
Corp ... 3005 S.W. 1541h Terrace No. 1. Beaverton. OR 
97006, Tel: 503-64&-4700, FAX: 503-843-4869; FSC No.: 
75498; En1IL: 33 ..•...•..•.••.••.•..••...••••.• Do1912 

Local Sales Offlcas & Reps 
OR Beaverton, MulllPower, Inc. ..•••••.••• 503-646-4700 

MULTI PRODUCTS INTERNATIONAL. 250 
Lackawanna Ave., West Patereon, NJ 07424, Tel: 201-890-
1344, TELEX: 219289, FAX: 201-890-1Bn; Empl: 29; SIs. 
Mgt: LaRoy Gray ....•..........•.••. Ao2308; Dol113 

Local Sales Offlcas & Raps 
AZ Phoenix, JBS "- •....•....••.... 602-893-2382 
CA Mission Viejo, Jay Mktg. •.•...••....•. 714-766-7519 
CA Santa Clara, Nova Tronix .•..••..•.•• , 406-727-9530 
CA Westminster, West Elctm. Sis. •••••••• 714-698-0120, 
CO Danver, Electrophase ..... . . •• . • . • . . .. 303-296-0443 
FL Longwood, EIcIrn. Mfgs. Agl .......... 305-882-1202, 
GA lawrenceville, Tek Rep MkIg. .•.••..•. 404-963-1800 
R. Des Plaines, Esco "- ............ 312-296-5310 
IN Frankfort, C-S EIcIrns. SIs. ............ 317-859-1874 
KS Shawnee Mission, MSB AssoCs. ...... 913-432-2131 
MD Sterling. Beacon Nooth . • . • . . •• •• . . • • • . 703-476-2480 
MA Norwood, Mac Innis Co. .........•.... 617-782-8090 
MI Lathrup VI., R C. Nordstrom & Co. .... 313-559-7373 
MN SL Pau~ Proud Inds. •••.•..•.••.•••••• 612-846-9428 
Me SL Charles, MSB "- •••••••••••.• 314-987-55n 
NJ Cedar Grove, LegIQnIcs AssocS. •••••• 201-239-4098 
NY Rochester, Ontec EIcIrns. .,........... 714-464-8636 
OH Dayton, K.W: EIcIrn. •••••••.•.••••.•.•• 513-690-2150 
PA Langhorne, Beacon North ............. 703-476-2480 
PA PIttsburgh, KW EIctms. ..•.••.••..•..• 412-368-9396 
TX Dalles, AID EIcIrns. ...•.•..••.•...•.•. 214-79f).4761 
WA Bellevue, Eitech .•••••.•••••.••••••.•• 206-643-4330 
Can Lachine, By\ewIde Mktg. •.••.....••••• 514-636-4121 

MUL TISENS INC, 2633 BIv. L!I CorbusIer, Lava~ Que., 
Canada H7S 2E8, Tel: 514-829-5646, FAX: 514-629-6801; 
EmpI.: 20; SIs. Mgt: Jean-Franqols onvier 

MULTI-TECH SYSTEMS, INC, 2205 Woodale Dr. 
Mounds View, MN 55112, Tel: 612-795-3500, 800-326-
9717, FAX: 612-765-9874; En1IL: 210; SIs. Mgt: Thomas 
HBimennan; Dist. Mgt: Pater Hanlon/ Jan Hubbard/JIm 
Stacklie 

MUPAC CORP. Carlo Gavazzi Co. 10 Mupac Dr. 
Brockton, MA 02401, Tel: 5Q6.568-811O, FAX: 5Q6.566-
0498; Er11lL: 180; SIs. Mgt: James L. Gallagher 

FAX: 404-436-3030 
MURATA ERIE NORTH AMERICA, INC. 2200 Lake 

Park Dr. Smyms, GA 30080, Tel: 404-436-1300, TELEX: 

=':f~~=1b~~sc». S!B.Mgt:Jad< 

...•..•.•.• A0 1101-1113, 1213, 1410-1416, 18118-11188, 
1738-1738,1820,1157,2058-2080; aol323, 18&3, 

1822-1123; Dol045-1047 

LocsJ Sales Offices & Reps 
AL MadIson, Jack Harvey & Assoc., Inc. .• 205-481-8591 
AZ ScotIscIaIe, Thom Luke SIs............ 802-941-1901 
CA Chatsworth, Murata Erie ••••••••••.••• 616-701-9702 
CA fountain Valley, Beger Elctms,;1nc. .••• 714-957-3367 
CA Loa Altos, Recht "- .............. 415-964-6321 
CA San Diego, OK "- .•.•••.•.•.•.•. 619-27IHl42O 
CA Tustin, Murata Erie ..•••.••.•...••••.. 714-632-9972 

744 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
CA Woodland Hills, Bager Elclms., Inc. .•. 818-712-0011 
00 Boulder, Promotional Technlg. Corp. .. 303-447-2474 
FL o-IIeId Besch, Glen While Assoc& 

· . . . . . • . . . . . • . . • . . . . . . . . . . . . • . . . . . . . . • • 305-570-&545 
FL MaIItand, Murata Erie ......•.......... 407-644-0954 
FL Sa1eIliIe Beach, Glen WhIle Assoc ..•.. 407-773-3514 
FL Tarpon Springs, Glen While Assoc ...• 813-938-7557 
GA Norcross, Jack Harvey & Assocs. ..... 4CJ4.449-4643 
IL Park Ridge, Malcom Assoc. Corp. ..... 708-896-1490 
IN C8rme1, Jack Harvey & Assocs., Inc. .. 317-575-4900 
IN Kokomo, Jack Harvey & Assoc.. Inc. •. 317-453-4260 
IA Cedar Rapids. Stan Clo1hier Co., Inc. .. 319-393-1576 
KS OIa1he, Stan Clothier Co., Inc. ......... 913-829-0073 
KY Prospect, Jack Harvey & Assoc. Inc. .. 502-228-4100 
NY Hhaca. Technlg. Sis., Inc. ...••.•....•.. 607-257-7070 
MD Towson, Glen WhHe Assoc. ........... 301-321-7235 
MD Towson, Murata Erie •........•........ 301-494-0405 
MA WSkelleld, Murata Erie ................ 617-245-7860 
MI w. Bloomfield, Jack Harvey & Assoc.. Inc. 

......•.....•.......•......•.....•..... 313-737-9122 
MN Eden Prairie, Stan Clo1hier Co., Inc. ... 612-944-3456 
Me Sl Charles, Stan Clothier Co., Inc. . . . .. 314-928-8078 
NJ Springfield, Radix, Inc. .......•........ 201-467-4970 
NY Fairport, Technology Sis., Inc. ......... 718-223-7500 
NY Hhaca, Technlg. SIs., Inc. .......•...•.. 607-257-7070 
NO Raleigh, Glen White Assoc. •.......... 919-848-1931 
OH Dayton, KW Elec1m. Sis., Inc. ••........ 513-890-2150 
OH Shaker HgIs..·KW EIcIm. Sis., Inc. ..... 218-491-9177 
OR Beaverton, Murata Erie ......•........ 503-648-4973 
OR Beaverton. Westmark EIec.. Inc. •.. . . . . 503-641-8760 
PA Pillsburg. KW Elclm SIs., Inc. ......... 412-368-9396 
TN Knoxville, Jack Harvey & Assoc.. Inc. 

....................................... 615-694-7541 
TX Austin, RAM Elec. SIs., Inc. ............ 512-345-2982 
TX Houston, RAM EIec. SiS., Inc. . . . . . . . . .. 713-955-0768 
TX Plano, RAM Elec. SIs., Inc. ............ 214-424-4455 
UT Midvale, Promotional Technlg. Corp... 801-568-8919 
VA Lynchburg, Glen WhileAssoc& ....... 604-385-6110 
WA Bellevue, Westmark Elect, Inc. ........ 208-454-1944 
WI West Allis, Malcom Assoc. Corp. ...... 414-478-1300 
PR Halo Rey, Semtronic Assocs., Inc. . . . .. 609-768-0700 
Can Mississauga. Onl., Gidden Morton Assocs. 

....................................... 416-671-8111 
Can Richmond, Onl., Gidden Morton Assocs. 

· . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . 613-838-4460 
Can Sl Laurent Que., Gldden Morton Assocs. 

· . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . 514-335-9572 

Loesl Distributors 
AL Huntsville, Future Elclms. ..•.........• 205-830-2322 
AZ Phoenix, Future Elctrns. .............. 602-968-7140 
AZ Phoenix, Sterting Elctms. ............. 602-437-5565 
AZ Tempe, Acacia Sis./ Deanco ...•....•.. 602-684-2874, 

602-682-9054 
AZ Tempe, Time EIctms. ................. 602-967-2000 
CA Agoura Hills, Time Elclms. ............ 818-701-2890 
CA Csmartllo, Milgray Elclrns. .•.......... 805-484-4055 
CA Chatsworth, Future Elctrns. ........•.. 818-772-6240 
CA Chatsworth, Passive Technlg. •.. . . . . .. 818-682-2277 
CA Chatsworth, Sterting EIctms. ... :...... 818-407-6850 
CA Chatsworth, Time Elctms. . . .. .. .. . . ... 818-998-7200 
CA Compton, Harper Sid ................. 213-979-5090 
CA Fremont Acacia/Deanco ............. 415-623-7500 
CA Garden Grove, Nail. Elctms. Corp. .... 800-854-2451 
CA Inglewood, Newart< Elctms., Inc. ....... 213-671-7377 
CA Irvine, Acacia Sls.lDeanco ............. 213-971-2428, 

714-680-0834 
CA Irvine, Future EIctms. ................. 714-250-4141 
CA San Diego, Acacia Sis./Deanco ...•... 619-565-4365 
CA San Diego, Future Elctrns. ...•....•... 619-278-5020 
CA San Diego, Sterling EIctms. ........... 619-27Hj555 
CA San Diego, Time Elctms............... 619-586-1331 
CA San Jose, Future Elclms. ............. 408-434-1122 
CA San Jose, Future Elctms. ............. 408-434-1114 
CA San Jose, Passive Technig. . . . .. . . . . .. 408-435-5566 
CA Sunnyvale, Capsoo Sis., Inc. .......... 408-734-3020 
CA Sunnyvale, Time Elctrns. .•............ 408-734-9668 
CA Torrance. Time Elclms. ............... 213-320-0880 
CA Tustin, Sterling Elclms. ............... 714-259-0900 
CA Tustin, Time EIctms. .................. 714-669-0100 
00 Denver, Newart< Elclms. .............. 303-757-3351 
00 Englewood, Sterling Elctms. .........• 303-792-3939 
00 Englewood, Time Elclms. ..•.......... 303-799-8851 
CO Lakewood, Acacia Sis./Deanco .....•. 303-232-2682 
00 Westminister, Future Elctms. .......... 303-421-0123 
CT Bethel, Future Elctrns. ................ 203-743-9594 
CT Milford, Milgray Elctms. .•..•....••..•. 203-678-5538 
CT Wallingford, Cronin EIctms. ........... 203-265-3134 
CT Wallingford, Sterling EIctms. ... :...... 203-265-9535 
FL Ailemonte Springs. Future Elctrns. .... 407-767-8414 
FL Clear Water, Future EIctms. ••..... " .. 813-578-2770 
FL Orlando, Time Elclrns. ................ 407-841-6565 
FL Winter Park, MilgFay Elclms. .......... 407-847-5747 
GA Augusta, Dixie Elctrns. .....•.•..•..... 404-722-2055 
GA Concord, Dixie EIctms. .•.. .• . •• .. . . .•• 404-495-5916 
GA Norcross, Future EIclri1s. ............. 404-441-7676 
GA Norcross, Mllgray EIctms. .•• . • . • . • . • •. 404-448-9777 
GA Norcross, Time Elclms. .........•..... 404-448-4448 
IL Artingfon Hg\s., Milgray EIctms. ....... 708-253-1212 

IL Bensenville, GOOld Elctms. Corp. . . . . .. 708-860-7171 
IL Chlcego, Newark EIctms. ............. 312-784-5100 
IL Rosemon~ Advent EIcIms., Inc. ....... 708-297-6200 
IL Schaumburg. Future EIctms. .. . . . . . . .. 708-862-1255 
IL Schaumburg. Tome EIctms. ..........• 708-303-3000 
IN Indianapolis, Advent EIcIms., Inc. ...... 317-872-4910 
IA Ceder Rapids. Advent Elctms., Inc. .... 319-363-0221 
KS Lenexa, Sterting Elctms. .............. 913-492-5406 
KS Overland Park, Milgrey Elctms. . . . . • . . . 913-238-6800 
MD Baltimore, Resco(Baltimore) .......... 301-981-8200 
MD Beltsville, Resco(Washington) ........ 301:937-9100 
MD Columbia, Future EIcIms. ............. 301-290-0600 
Me Columbia, Mllgray Elclrns. ............ 301-621-8169 
MD Columbia, Sterting EIctms. ............ 301-290-3800 
MD Columbia, Time Elctrns. . . . .. . . .. .. .... 301-964-3090 
MA Hopkinton, Interface Elclrns. Corp. .... 508-435-6856 
MA Needham, Cronin Elctms. ............. 617-449-5000 
MA Peabody, Time EIctms. ............... 508-532-9900 
MA Westborough, Future Elctms. .......•. 508-368-2400 
MA Wilmington. Milgray Elclms. ........ '" 508-657-5900 
MA Woburn, Sterting Elclms. .... " ... . . . .. 617-938-6200 
MI Farmington Hills, Advent Elclms. Inc. 

....................................... 313-477-1650 
MI Livonia, Future Elclms. ............... 313-261-5270 
MI Oak Park, Newark Elclms. ............ 313-967-0600 
MN Eden Prairie, Future Elclms. .......... 612-844-2200 
MN Edina. Tome EIcIms. .................. 612-935-1250 
MN Minneapolis, Aero Space Computer Supp. 

. .. . .. . .. . . .. .. . . .. .. . . . . .. . . . . .. . .. .. . 612-684-4725 
MN Minneapor ... Newart< EIctms. ......... 612-331-6350 
MN Minneapolis, Starting Elclms. .......... 612-631-2686 
MO Sl Louis, Future EIctms. .............. 314-469-6805 
Me Sl Louis, Time Elctms. ............... 314-391-8444 
NH Manchester, Cronin Elctms. . . . . . . . . . . . 603-624-0105 
NJ Edison, Sterling Elctms. .. . . . . . . . . . . . .. 908-417-1000 
NJ Maritan, Time Elctms. ... . . .. .. . . . .. .. . 609-596-6700 
NJ MariIon, Milgray Elctms. .............. 609-983-5010 
NJ Ml Laure~ Future EIctms. ............. 609-778-7600 
NJ Parsippany, Future Elctms. ........... 201-299-0400 
NJ Parsippany, Milgray Elclms. .. . . . . . • . .. 201-335-1766 
NJ Pine Brook, Time EIctms. ............. 201-882-4611 
NJ Rockaway, Tonar lnels. ................ 201-586-9000 
NM Albuquerque. Sterling EIcIms. . . . . . . . . • 505-684-1900 
NY E Syracuse, Time Elclms. ............ 315-432-0355 
NY Farmingdale, Milgray Elctrns. ......... 518-420.9800 
NY Hauppauge, Future EIctms. ........... 518-234-4000 
NY Hauppauge, Time Elctms. ............. 518-273-0100 
NY Liverpoo~ Future Elctms. ............. 315-451-2371 
NY Rochester, Future Elclms. ............ 718-272-1120 
NC Cheriotte, Dixie EIctms. ............... 704-377-4338 
NO Charlotte, Elctm Mktg. Corp. .......... 704-394-6195 
NO Charlotte, Time Elctms. ............... 704-522-7600 
NC Oxford, Time Elctms. ................ : 919-693-5166 
NO Raleigh, Future Elctrns. ............... 919-790-7111 
NC Raleigh, Milgray EIctms. ........... , ... 800-562-3118, 

919-790-8094 
OH Cleveland, Milgray EIctms. ............ 218-447-1520 
OH Columbus, Elctm. Mktg. Corp. ......... 614-299-4161 
OH Dublin, Time EIctms. ..... .. .. . . .. .. ... 614-761-1100 
OH Highland HgIs.. Elctm. MkIg. Corp. .... 218-442-3441 
OH Kettering, EIcIm Mktg. Corp. .......... 513-439-4711 
OH Valleyview, Newark EIctms. .......... , 218-447-6860 
OK Tulse, Sterling Elctms. ................ 918-683-2410 
OR Beaverton, Acacia Sis./Deanco ....... 503-646-3377 
OR Beaverton, Future Elctms. ............ 503-645-9454 
OR Portland, Time Elclms. . . • . . . . . . . . . . . .. 503-684-3780 
OR Tualatin, Moore Elclms. ..... . . . . . . . . .. 503-692-5333 
PA Malvern, Interface EIctms. ..•......... 215-688-2060 
SO Columbia, Dixie EIctms. . . . . . . . . . . . . . .. 803-779-5332 
SO Greenville, Dixie Elctms. .............. 803-297-1430 
SO N. Charleston, DiX;9 Elclrns. ......••.. 803-552-2671 
TN Gray, Dixie EIctms. ................... 615-477-2131 
TN Oak Ridge, Dixie Elctms. ............. 615-481-3393 
TX Austin, Sterling Elctrns. ............... 512-638-1341 
TX Austin, Time Elclms. .................. 512-339-3051 
TX CarrolHon, SterMng Elclms. ............ 214-243-1600 
TX Dallas, Milgray Elctrns................. 214-248-1603 
TX Garland, Newark Elclms. ............. 214-487-8144 
TX Houston, Newark ElctmOl- ............. 713'-270-4800 
TX Houston, Sterling Elctms. ............. 713-623-6600 
TX Irving, Harper Sid .. .. .... .. .......... 214-621-0500 
TX Richardson, Future Elctms. •.......... 214-437-2437 
TX Richardaon, Time EIcIms. ............. 214-844-4644 
UT Satt Lake CHy, Future Elctms. ... . . . . .. 801-972-8489 
UT Salt Lake City, Milgray EIctms. ........ 801-272-4999 
UT SaH Lake City, Sterling Elctrns. . . . • . . .. 801-972-5444 
UT Satt Lake CHy, Time Elclms. .......... 801-973-6181 
VA Richmond, Sterling Elctms. ........... 804-228-2190 
WA Redmond, Acacia/Deanco .. ... ....... 208-881-5586 
WA Redmond, Future Elctms. ............. 208-681-8199 
WA Redmond, Time Elctms. .............. 208-682-1600 
WI Mequon, Taylor EIec. Co., Inc. ......... 414-241-4321 
WI Yaukesha, Future EIcIms.............. 414-788-1894 
Can Alberta, AB Calgary, Zentronics ....... 403-295-6838 
Can Downsview, On\., Future Elctrns. ....•. 416-638-4771 
Can Edmon1on, AB, Zentronlcs •........... 403-484-1669 
Can Manitoba-Winnipeg. MB, Zenironics • . • 204-694-1957 
Can Mlsslssauga, Onl., Time Elclms. . . . • • . . 418-672-5300 

NATEL 
Can Mississauga. On\., ZenIronlcs ..•.•.... 418-564-9600 
Can MontreaI,PA, Future EIctms............ 514-694-7710 
Can Nepean. Onl., caratan ................ 613-728-9250 
Can Nepean, On\., Zantronics . . . . . . . . . . . . .• 613-226-6840 
Can 0I\awa, On\., Future EIctms. .......... 613-620-6313 
Can Scarborough, On\., caratan ........... 416-495-9999 
Can Sl Fay, Que., Zantronics .............. 418-854-1077 
Can Sl Laurent Zentronics . .. . .. .. .. .. • .. . 514-737-9700 
Can Sl Laurent PO. Carsten .............. 514-334-8321 
Can Sl Laurent PO, Toner Industries ...... 514-268-4061 
Can Vancouver, Be, Future Elclms. . . . • . . .. 604-294-1166 
Can Vancouver, Be, Zenironics ...•....... 604-273-5575 
Can WIIIowdaIe, Onl., Milgray EIctms./Toronto 

....................................... 418-756-4461 

MURATA MANUFACTURING CO., LTD. 26-10-2-
chome-Tenjin, Nagaoka-Kyo-Sh~ Kyoto, Japan 617, Tei: 
075-951-9,1" TELEX: J64270, FAX: 075-955-6526; 
Empl.: 21,561; Sis. MgT: O. O\aka 

MJJShield® 
FAX: 603-666-4013 

THE MUSHIELD CO. INC., P.e. Box 439, 5 Springfield 
Ad., GofIsIown, NH 03045, Tel: 803-666-4433, TELEX: 85-
5439; FSC No.: 57284; Empl: 8 .. ,............. C·1700 

MUTUAL INDUSTRIES, INC., 707 West Grange Street, 
Philadetphia,PA 19120. Tel: 215-927-6000,FAX: 215-927-
3368 

MWS' 
Wire Industries 

FAX: 818-706-0911 
.MWS WIRE INDUSTRIES, 31200 Cedar Valley Dr. 

Westlake Village, CA 91362, Tel: 818-991-6553; FSC No.: 
51668; E/I1lL: 65; SIs. MgT: Greg Fancon 
.... . ..•.. .. .. .. ... .. ... .. . .. ... ...... ..... C·1772-1775 

H. WM. MYERS & ASSOCS. 361 Virginia St., Crystal Lake, 
IL 60014, Tel: 815-458-0100; Empl.: 5; SIs. MgT: L Peter 
Baenziger 

NAMCD CONTROLS, An Acme-Cleveland Co. 7567 
Tyler Blvd., Mentor, OH 44080, Tel: 216-948-9900, TELEX: 
24-1566, FAX: 218-946-1228; Ernpl.: 200; SIs. MgT: Jon 
Siayburgh, Pres., Gen. Mgr. 

NAMIKI, Precision of America, Inc.. 201 West PassaIc St., 
Rochelle Park, NJ 07662, Tel: 201-368-0123, FAX: 201-
368-2244; FSC No.: 201-343-3172 

NAND PULSE INDUSTRIES, 440 Nibus St., Brea, CA 
92670, Tel: 714-529-2800, FAX: 714-671-7919; FSO No.: 
57222; EmpL: 250; SIs. MgT: Michael J. Schubert 

mATEl 
FAX: 805-584-4357 

NATEL ENGINEERING CO., INC., 4550 Runway St., 
Simi Valley, CA 93063-3449, Tel: 805-581-3950, TWX: 
910.494-1959; EmpL: 170; SIs. MgT: Tom Guerriere 
....••..•.....•.........•.........•.......• 001188-1187 

Locsl Sale8 Offices & Reps 
AL Huntsville, Saber Assoc& ..........•.. 800-327-0653 
CA Solana Bch. Ceroo ................... 619-792-5555 
00 Parker, Howard Assoc& .............. 303-841-5755 
IL IIasco, Beta Technlg. Sis., Inc. .•..•.... 708-250-9586 
IA Cedar Rapids, Midwest Tech. Sis., Inc. 

KS Goddard, Midwest Tech. Sis., Inc. ..... 
KS Lenexa. Midweai Teeh. Sis., Inc ..•....• 
MD Eldersburg, Natel Engrg. Co., Inc. ..... 
MA Topsfield, Natal Engrg. Co., Inc. .•....• 
Me Earth City, Midwest Tech. Sis., Inc. .•.• 
NY Bohemia, Natel EflIIrg. Co., Inc. •.•.•.• 

318-393-5115 
318-794-8585 
913-868-5100 
301-795-1115 
508-867-7939 
314-298-8787 
518-563-4911 

EEM 1991 North American offices only. For worldwide reps & distributors, see·Vol. W. 745 



NATEL 
Ott DayIon, Rlxan Aaaocs., InC. ........... , 513-222-0011 
Ott Slow, Rixan Aaaocs., Inc:. ............. ' 21&088&-2909 
1)( Hou8\On, Lear Assocs. .............. ,. 713-4811-7893 
1)( RIchardson, Lear Assocs. .. .. .. .. .. .. . ?14-23~-5388 
WA Mercer leland, Eagle EnfpIs., Inc:. ...... 206-232-7401 
WI Milwaukee, Bela Technlg. SIB. Inc:. .... 414-543-6609 

NATIONAL ELECTRONICS CORP. 11731 Marken Dr. 
Garden Grove, CA 92841, Tel: 714-892-7749, 80()0854-
2451, FAX: 714-8911-6789; EqII.: 50 

NATIONAL CONTROLS CORP. 1725 Western Dr. W. 
Chicago, ... 80185, Tel: 31~231-!i9OO, FAX: 31~231-
1377; EqII.: 250; Dist. Mgr: Cy PIeifer 

NATIONAL INFORMATION SYSTEMS, INC. 4040 
MooIp8Ik Ave., San Jose, CA 95117-1852, Tel: 408-8B5-
7100, 800-441~758, FAX: 408-246-3127; EqII.: 50 

FAX: 512-794-8411 
NATIONAL INSTRUMENTS CORP, 6504 Bridge 

POint Pkwy. AuaIIn, 1)( 787»5039, Tel: 51~794-0100, 
TaEX: 758737 Nat Ins! Au&; ErI1II.: 3000; SI8. Mgr: 
MeIodIe SummeraaIt, NaIl. SIs. Mgr. 
........................ £101124, 11 .... 1188. 1298-1297 

Local Sales 0ffIaeIl & Reps 
CA MIIpIt8s, Nall.1nstrs. .................. 408-453-3120 
co Colorado Springs, NatL Instrs.......... 719-542-2815 
GA Mari8IIa, NaIl. InaIIs. .................. 404-499-0505 
IL Oak Brook, NaIL Instrs. ............... 708-57+0050 
MA Boston, NatL Instrs. ................... 617-931H15011 
MA Norwel~ NaIl. Instrs. .................. 617-659-9444 
MN Shoreview. NaIl Instrs. .. .. .. .. .. .. .. .. 612-482-9930 
NJ RuIherfoId, NaII.1nstrs. ............... 201-46G-7663 
NY L.evItIown, Nall.lnaIrs. ................ 516-1122-3074 
Ott Mogadore, Nall.lnstrs. ................ 216-325-3158 
1)( RIchaRIson, NaIL Instrs. ............... 214-899-7474 
VA Herndon, NaIL InsIrs. ........... '...... 703-709-9874 

Loca/Oiatrlbulots 
CA RIverside, Innovation ProducIs.,' Inc. •.. 714-682-8506 
WA WoodanvIIIe, Team, InC. .......... .. ... 206-485-1111 
Can MIssIssauga, On!., Allan CtawIord Assocs. 

.. .. .. .. .. .. .. .. .. .. .... .. .... .. .. . .. .. 41 1HI9O-201 0 

NATIONAL LAMINATION CO. National Material Ltd., 
558 Santa Rosa Dr. Des Plaine&, IL 60018, Tel: 708-299-
7676, FAX: 70II-635-II824; EmpL: 210 

NATIONAL MANUFACTURING CO .• INC. 12 River Rd., 
Chatham, NJ 07928, Tel: 2OH135-11846, FAX: 2OHI35-
7810; EmpL: 150; SIs. Mgr: Otto Stahl Jr. 

NATIONAL MICRONETlC8, 71 SmiIh Ave., KklgsIon, NY 
12401. Tel: 914-338-0333, 'TWX: 510-247-8046, FAX: 914-
339-0377; EmpL: 700; SIs. Mgr: Richa'd Carlton 

NATIONAL POWER TECHNlG. See Intelligence 
Power Technology 

NATIONAL SEMICONDUCTOR, 2900 SemicondUCtOr 
Dr. Santa Clara, CA 95052; Tel: 408-721-2641, FAX: 408-
245-9655; EqII.: 30,000 

NATIONAL SEMICONDUCTORS, L TO., See Silonex 
Inc. 

NATIONAL-sTANDARO CO. 1618 Tarminal Rd., Niles, 
MI4912O, Tal: 61H83-8100, TELEX: 295187, FAX: 816-
883-8249; EmpL: 2800; SIs. Mgr: A Oaoa; Dist. Mgr: D. 
M.WedsworIh 

NATIONAL TELEPHONE & ELECTRONICS INC.. 
2350 N.W. 98 Avenue, Miami, FL 33172, Tel: 305-5~ 
0551, FAX: 305-599-0948; Empl: 50 

FAX: 213-225-4630 
NATIONAL WIRE & 'CABLE CORP, 136 San 

Fernando Rd., Los Angeles, CA 90031-1780, Tel: 213-225-
5811. TELEX: 181409, 'TWX: 91o-3l!1-4155; FSC No.: 
04589; Erf1II.: 225 ................. <>1704. 177&-1797 

Manufacturers and Sales Offices Directory 
LccsJSaIes 0ffIaeIl & Reps 

I>Z ~ System SIs. .................... '602-464-9989 
AR Collar, PMl Sis. Co. .................. 501-430-5525 
CA San DIego, OJ(. SaIeIi ................ 819-279-0420 
CA Santa Clara, Rosa Mktg. ........ ,..... 408-986-8111 
CO Arvada, Arrowhead/CS/ SIs. .......... 303-423-5597 
FL Altamonte Springs, Gugel Assocs. .... 407.186-0845 
GA Lawrenceville, Tek-Rep Mktg. ....... ;. 404-983-1600 
HI HiIo, K1rco Corp. ...... ,............... 1106-959-3888 
IL Northfield, H. S. ToIlaksen ............ 708-44 HI644 
MD Glen BumIe, Falon Loll ............... 301-744-4811 
MA Noowood, Tom Maguire Aaaocs., Inc:... 617-551-<1500 
MI FaniinglOn Hils, Luebbe Sis. ......... 313-489-8828 
MN MnnaIonka, Productan Autoniation ... 61~1414 
MO Sl LouiS, P.W Sis. Co. ...... ,........ 314-963-0001 
NJ Wayne, GT Assoc. ............... ".... 201-694-6040 
NY Sodus, S.W. Woolard ................. 315-655-8145 
Ott CIncInnatI, Luebbe Sis. ............... 513-530-0600 
Ott DayIon, Luebbe SIs. .................. 513-294-0426 
Ott WesIIake, Luebbe SIs. ............. :.. 216-889-0071 
PA Hatboro, Jacobsen Assocs. ........... 215-874-2937 
PA Pittsburgh, Luebbe Sis. Co. ........... 412-36iHl49O 
1)( A. WOI'Ih, Tesco,lnc:. ................. 214-553-1200 
WA Redmond, HaIbar Assocs. •........... 206-682-0990 

NATIONWIDE ELECTRONIC SYSTEMS, See 
Weschler/NES Instruments 

NAUGLER ENGINEERING. INC. Off Dl!nham Rd., 
Beverly, MA 01915, Tel: 617-922-5834. FAX: 617-468-
1272; FSC No.: 05222; EnllL: 10; SIs. Mgr: Kristen N. 
~ 

NAVANCORPOAATlON,2OWestFrontStreel.Media,PA 
19063, Tel: 215-543-8068, FAX: 215-543-2151; FSC No" 
6695; EmpL: 6; SI8. Mgr: Howland Sl Clair 

NAZ-OAR/K.c.. Thrall Enterprises, 1087 N. Branch St, 
Chicago, ... 60622, Tel: 31~943-8338, FAX: 31~ 
8215; EmpL: 53; SI8. Mgr: Kent Sc/1nese; Dist. Mgr: Kent 
Sc/1nese 

NCE:NATIONAL CUSTOM'ENTERPRISES, INC. 400 
Gateway Blvd. Bumsville, MN 55337-2559. Tel: 612-690-
1360, FAX: 612-690-1014; FSC No.: 1 FS75; Empl: 25; SIs. 
Mgr: J. A carlson 

NCGIISTRUTHERS-OUNN, INC. 
INDUSTRIAL/COMMERICAL RELAYS, See MSD, 
Div. of Magnecraft 

00. 6438 University DrIve, Huntsvilla, AL 35606. Tel: 205' 
837-6667. FAX: 205-837-5221; EmpL: 8; SIs. Mgr:HaI 
Newcomb; Dist. Mgr: David Newcorrib 

NCR COMTEN, INC •• NCR eoip., 2700 SnelHng Avenue 
No, Sl Paul MN 55113, Tel: 61~7777. TELEX: 
6879018 Comten, FAX: 612-636-8573; FSC No.: 
7025-0010; Empl: 1000; SIs. Mgr: Gerry Fisher; Dist. 
Mgr: GerTy Fisher 

NCR POWER SYSTEMs, 3200 Lake Emma Rd., Lake 
Mary. FL 32746, Tel: 407-323-9250, FAX: 407-333-8312; 
EmpL: 158; SI8. Mgr: Rick ulronger 

'FAX: 415-623-6590 
NDK AMERICA. INC. 47671 Westinghouse Dr. Fremont. 

CA 94539, Tal: 415-823-6500; EmpL: 26; SI8. Mgr: Mike 
Kurihara, VP .............. ................ A·1416-1423 

Local Sales Offices & Reps 
AL Huntsville, EIctm Mktg. Assoc... . . . . . . 205-l180-8050 
I>Z Scottsdale, C8reIree .................. ~1-9121 
1)( Dallas, SW Tech. ..................... 214-369-0977 
CA Irvine, Quad-Rep South, Inc:. .......... 714-727-4222 
CA OrangIivalle, I Square, InC. ............ 916-989-0843 
CA San DIego, Quad-Rep. ................ 619-580-6330 
CA Santa Clara, I Square, Inc. ............ 406-888-3400 
CO Englewood, OSI ...................... 303-779-8060 
CT Woodbury. Anacon •.•....••..•.....•. 203-266-0707 
DE MedIord, Jack McCoy.. .. .. .. .. .. .. ... 609-953-0770 
GA AIIIw1Ia, EIctm. Mktg. Assoc. ........... 404-446-1215 
10 Boise, Intermountain Tech. • • • • • . . • • • . • 2OIHI8&-6071 
IL ChIcago, M. GottlIeb & Assocs. ....... 312-775-1151 
IN Cannel, Fred A Dorsey & Assocs. .,.. 317-944-4842 
IA Davenport, Rush & West Assocs. ..... 319-388-9494 
KS Olalhe, Rush & West Assocs. ......... 913-764-2700 
MO AnnapoIS, EE.S Assoc......... ....... .301-269-4234 

MA Burlington, Anacon SIs. Aaaocs.,' InC... 617-272-9080 
MI Grand RapIds, MIItImonI SIs. •••••••••• 816-942-9721, 
MI Nov!, MiItimore Sis. .. ........ ......... 313-349-0260 
MO Sl louis, Rush & West Assocs........ 314-965-3322 
MT Boise, 1nIer-Mln. Tech. ................ 206-688-8071 
NE Davenport, Rush & West ............. 319-361Hi494 
NY Santa Clara, I Sqund .. .... .. .... .. .. 408-9Il&-34OO 
NY 8yr'aI:we, Rep Tech., Inc:. .. ,.......... 315-437-2845 
NJ Fairfield, Tech. AppIiCallona & Mktg. •• . 201-575-4130 
NJ MedIord, Jack McCoy. Inc. •••••••••••• 609-953-0770 
NM AIbuqueIque, NaIco EIcIms. .. ......... 503-293-1399 
NY Fairfield, TAM ................. ;....... 201-575-4130 
NC RaleIgh, EIctm. Mktg. Assoc. .......... 919-847-6800 
Ott Cincinnall, Makin Assocs. ............. 513-871-2424 
Ott Columbus, MaIcin Assocs. ••..•••••••. 614-846-5424 
Ott Solon, Makin Assocs. ................. 216-249-7370 
OR TIgard, Camps. West ................. 503-684-1671 
PA Medford, Jack McCoy, InC. •••.•.•••••. 609-953-0770 
PA Solon, Makin Assocs. ................. 216-246-7370 
SC Greenville, EIctm. Mktg. Assoc. . . . • . . . . 603-233-4837 
1)( AuaIIn, SouIhwesIem Tech. SIs. . . •• . •• 512-440-0499 
1)( Dallas, SouIhwesIem Tech. SIs. .... ... 214-369-0977 
1)( Houston, SouIhwasIem Tech. Sis. .... 713-440-9200 
lIT Boise, Inter-Mln Tech. ................ 206-688-8071 
VT Wilmington, Anacon .................. 617,270-3712 
WA Redmond, Camps. West .............. 206-685-5880 
WI ChIcago, M. GoIIIeb Assocs. .......... 31~775'1151 

Local DiBIJtbutoIS 
AL Huntsville, I..8x EIec. .................. 205-885-0480 
AL Huntsvilla, Time EIctrns. .............. 214-721-1134 
fJIZ. Tempe, I..8x EIec. ..................... ~1-C103O 

,fJIZ. Tempe, Tome EIcIms. ................. ~7-2000 
CA Celabassas, Lex EIec. ................ 81~ 
CA Chatsworth, TIme EIcInis.............. 816-989-7200 
CA Irvine, I..8x EIec. .................. ..... 714-98NI404 
CA San Diego, TIme EIctrns. .............. 819-988-0129 
CA San Jose, I..8x EIec. ................... ~7171 
CA Sunnyvale, TIme EIctrns. .. .... .. .. .. .. 408-734-9868 
CA Torrance, Tome EIcIms. ............... 213-320-0680 
CO Englewood, I..8x EIec. ................. 303-799-0258 
CO Englewood, Time EIctrns. ,............ 303-721-6882 
CT DarI:lury, I..8x EIec. .. .. .. .. .... .. .. .. .. 203-264-4700 
FL Deerfield, I..8x EIec. ................... 305-977-7511 
FL A. Lauderdale, TIme EICIms. ..••. •• . •• 305-464-7n8 
GA Norcross, I..8x EIec. ................... 404-449-9170 
GA. Norcross, Tome EIctms. ............... 404 448 4488 
IL Schaumburg, Lex EIec. •••••...••••.•• 708-330-2886 
... Wood Dale, Time EICIms. ............ , 312-350-0610 
KS Overland PI<, I..8x EIec. ............... 91~2922 
MO Columbia, I..8x EIec. .................. 301-998-7600 
MD Columbia, TIme EIcIrns. . . . . • . . • • . . . . . • 301-984-3090 
MA Peabody. Time EIcIrns. .•.••..••.•.••• 506-532-9900 
MA Wilmington, I..8x EIec. ........ .. .. .. ... 506-694-0982 
MI Uvonia,1..8x EIec. ..................... 313-525-8100 
MN Eden Prairie, Lex EIec. ................ 61~1-5280 
MN Edina, Tome E1cIms. .................. 61 ~943-2433 
MO ~.1..8x EIec. ................ 314-391-6444 
MO Sl Louis, Time EIctms. .......... , ..... 314-391-6444 
NH ~.1..8x EIec. ................ 603-825-2250 
NJ Marlton, TIme EICIms. .. .. .. .. .. .. .. ... 609-998-6700 
NJ Plnebrook, I..8x EIec. .................. 201-227-7680 
NY E Syracuse, TIme E1ctms. ............ 315-432-0355 
NY Hauppauge, I..8x EIec. ................ 516-231-2900 
NY Hauppauge, TIIIl9 EICIms. ........ ..... 516-434-3344 
NY Rochester; I..8x EIec. .. ................ 716-424-2222 
NY Westbury.1..8x EIec. ................... 516-876-4000 

'NC Raleigh, I..8x EIec. .................... 919-676-0000 
NC Raleigh, Time EIctrns.................. 919-847-9850 
Ott Beachwood, I..8x EIec. ................ 216-464-2970 
OH Columbus, TIIIl9 EIctms. ...... ........ 614-794-3309 
OH DaytOO, I..8x I'Iec. ..................... 513-439-1800 
OK Tulsa, I..8x EIec. ...................... 919-822-8000 
OR Portland, TIIII9 EIctms. ................ 503-684-3782 
PA Pittsburgh, I..8x EIec. .................. 412-983-6804 
1)( Austin, I..8x EIec. ...................... 51~1 
1)( Austin, TIIII9 E1cIms. .................. 51~7346 
1)( Dallas, I..8x EIec. .......... .... ........ 214-247-5300 
1)( Houston, I..8x EIec. ..•••.•••••• •.. .•••• 713-764-3600 
lIT Weal Valley City. Time EIctms. •.•••••• 601-973-8494 
WA Kirkland, Time EIctms. ................ 206-820-1525 
WI New Berln, I..8x EIec.. ................. 414-764-9451 
Can Ontario, Time E1ctms. ................. 416-87~ 

NEe 
FAX: 415-965-6272 

NEC ELECTRONICS. INC. 401 Ellis StreeI. P.Q Box 
7241, Mountain V_, CA94069, Tel: 415-980-6000, TWX: 
910-379-6985; EmpL: 1200; SIs. Mgr: MIke Deapotes, SIs. 
VP.; Dist. Mgr: Michael Kelly ............ A·1115-1119; 

801100-1102. 132+1332. 1556-15114 
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Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

AL Huntsville, 20Ih Century Mktg. .......• 205-772-9999 
,.;z Phoenix, Oasis SIs., Inc. . . • . . . . . . • . . . .. 602-277,2714 
CA Cardill, Mission Technlg. ..•..•........ 619-753-5092 
CA MIn. View, NEC EIctms. . . • . . . . . . . . . . .. 415-965-6000 
CA San Jose, Exls •..........•.....•..... 40&-456-1650 
CA Santa Ana, IEC Elctrns. .•..•......... 714-546-0501 
CO Aurora, NEC EIctrns. .................. 303-755-6353 
CO Boulder, Promotional Technlg. ........ 303-447-2474 
CO Parker, Promolional Technlg. ..•...... 303-841-4664 
CT Cheshire, Dalatrack Engrg., Inc. ....... 203-271-1311 
Fl Altamonta Springs, V.G. Sis., Inc. ...... 407-I!31-13688 
Fl Ft Lauderdale, V.G. Sis. Inc. .......... 305-93&-4333 
Fl Largo, V.G. Sis. Co. Inc. ............... 813-536-7787 
FL MailIand, NEC Elctms. .....••..•...... 407-875-1145 
GA Norcross, NEC Elctrns. .•.....•....... 404-447-4409 
GA Norcross. 20th cantuty Mktg. Inc. ..... 404-446-1999 
IL Arlington Hgts., NEC EIctms. . ..... .... 312-577-9090 
IL Schaumburg, Martan Inc. ..•...•.•.... 312-303-5860 
IN cannel, Technlg. Mktg. Corp. .•••..... 317-844-8462 
IN Ft Wayne, Technlg. Mktg. Corp........ 21&-432-5553 
IA Cedar Rapids, Stan Clothier Co. ...... 319-393-1576 
KS Overland PIc., AME Sis. ......•...•..•• 913-492-3971 
KY Louisville, Technlg. Mktg. Corp. ....... 502-693-1377 
MD Glen Burnie, TRI-MAAK Inc. ..•....... 301-761-6000 
MA Nalick, NEC Elctms. •............•.... 501Hl50-4100 
MA Woburn, Corr4laSS Technlg. .....•..•• 617-933-3336 
MI Grand Rapids, Millimore Sis. ........•. 616-842-9721 
MI Novi, Miltimore SIs. ................... 313-349-0260 
MI Troy, NEC Elctms. ..•................. 313-680-0506 
MN Bloomington, NEC EIctrns. •. . . . . . . . . • . 612-854-4443 
MN MlnneapoHs, Stan Clothier Co. ........ 612-844-3456 
MD Sl Charles, AME Sis. ........•........ 314-926-2599 
NJ Bellmawr, TAl Corp. .................. 606-776-5353 
NJ Saddie Brook, Metro Logic Corp. " . . . . 201-575-5585 
NY Ashkil~ NEe Eielms. ..•...•..•........ 914-897-2101 
NY Melville, NEC EIctrns. ...........•..... 516-753-7526 
NY Pittsford, Eicom SIs. .................. 716-385-1400 
NY Skaneateles. Eicom Sis. ........•..... 315-885-8245 
NC Charlotte, Quantum Mktg. Inc. . . . . . . . .. 704-523-8822 
NC Durham, NEC Elctms. ..........•...•. 919-544-4132 
NC Raleigh, Quantum Mktg. Inc. .......... 919-846-5728 
OH Columbus, NEC EIctms. .•......•..... 614-436-1778 
OH Pepper Pike, NEe Elctms. ............ 216-831-0067 
OR Portland, Venture EIctms. ...•......... 503-624-0617 
OR TJ98RI, NEC EIctrns. .....•..•......... 503-671-0177 
PA Allentown, NEC Elctms. . . • . . . . . . . . . . . • 215-391-9094 
TX Austin, 11. Mktg., Inc. ...........•...... 512-837-7272 
TX Dalles, NEe EIctrns. .................. 214-931-0&41 
TX Dallas, 11. Mktg., Inc. .................. 214-484-6800 

.TX Houston, NEC EIctms. ................ 713-955-2191 
TX Houston, 11. Mktg., Inc. . .. .. . .. . .. .. ... 713-589-2783 
UT' Midvale, Promotional Technlg. Corp. .. 801-588-6919 
WA Bellevue, Venture Elctms. •.•. . • . . . . . • . 206-454-4594 
WI Mequon. Martan Inc. .................. 414-241-4955 
PR Mayaguez, V. G. Sis. Co., Inc. ....•.•.. 809-831-4150 
Can Concord, On!., Kaytronics ............• 416-689-2262 
Can Kanata, Ont, Kaytronics .............. 613-592-8608 
Can Surrey, Be, Kaytronics Western . . . . . . . 604-294-2000 
Can Ville St-Laurent Que. Kaytronics ..... 514-745-5800 

NEARFIELD SYSTEMS, INC. 1330 E 223rd St 524, 
Carson, CA 90745, Tel: 213-51&-4277, FAX: 213-516-
4279; Empl: 6 

NECOA. INC., Nittoku Engineering Group, 9321A 
Philadelphia Ad., BaHimore, MD 21237, Tel: 301-574-4960, 
FAX: 301-574-7083; SIs. Mgr: Larry Whyte 

NEC TECHNOLOGIES, INC. 1414 Massachusetls Ave., 
Boxborough, MA 01719, Tel: 506-284-8000, TELEX: 910-
997-0594; Empl.: 2700; SIs. Mgr: Richard GilbertI Jim 
Gregg 

NEDAP N.V., P.O. Box 6, Groenlo, Holland 7140 AA, Tel: 
cl31-5440-71111, TELEX: 44253, FAX: cl31.5440.62745; 
Ernpl.: 420; SIs. Mgr: W. Bonnerneier 

NEDCO ELECTRONICS, INC. 8246 LeHigh, Morton 
Grove,IL 60053, Tel: 312-967-0500, FAX: 312-967-0505; 
Empl: 10 . 

NEEDHAM'S ELECTRONICS, 4539 Orange Grove Ave., 
Sacto, CA 95841, Tel: 916-924-8037, FAX: 916-972-9960; 
ErnpL: 5 

NEFF INSTR., 700 s. Myrtle Ave., Monrovia, CA 91016, Tel: 
816-357-2281, TWX: 91G-585-1833, FAX: 816-303-2288; 
Empl: 125; SIs. Mgr: Louis P. Lang 

NEL FREQUENCY CONTROLS, INC, 357 Beloit St, 
Burlington, WI 53105, Tel: 414-783-3591, FAX: 414-783-
2881; FSC No.: 00815; En1lL: 180; SIs. Mgr: Dick Griebe~ 
VP Sis. & Mktg.; DIst. Mgt: lloyd Recknagel ..• A·1425 

Local Sales 0Hices & Reps 
AL Huntsville, 20Ih Century Mktg. ........ 205-772-9999 
Fl Valrico, Rlchmar EicIms. •..•.. . .•...•. 813-654-8032 

CA Burllngeme, WmJ. Purdy Co. ......... 415-347-n01 
CA Westieke VIg.. Eldn & Assoc. ......... 816-597-1075 
CO Parker, AS Co. ........................ 303-841-3651 
Fl Orlando, Rlchmar EIctrns. ...•..•.....• 407-352-3755 
GA Norcross, 20th Century Mktg. .•...••.• 404-446-1999 
It. Downers Grova, Richmar Elclms. ..... 706-988-D118 
IN Indianapolis, Rlchmar Elctms. ....•.•.. 317-577-9950 
IA Iowa City, Richmar EIctrns. ........... 319-354-8894 
MI Adrian, EIctm Selesmaslers .......... 517-263-2500 
MI WIXom, EIctm Salesmasters •......... 313-889-0015 
NH Nashua, Bell Controls ................ 803-882-6984 
NY Glen Cove, DynoRep ................. 516-676-1598 
NJ Medford, Champion EIctm. Sis. Assoc. 

. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 809-983-0932 
NJ SomervIlle, DyncRep ..•..•.•.••...•.• 201-874-4670 
NY Attica, PSR Co. ....................... 716-591-1219 
NY Auburn, PSA Co. ..................... 315-253-4109 
NY Endicott, PSR Co. ............. " .... .. 607-754-7946 
NY Port Jefferson Sts., DynoRep ......... 516-926-5135 
NC Raleigh, 20IIl Century Mktg. .....•.•.• 919-790-9383 
OH Baechwood, Eictm. Salesmasters ..... 216-831-8555 
OR TIgard, RTS, Inc. ...................... 503-244-4123 
TX Plano, Richmar Elctms. ....•...•.•.... 214-424-8388 
TX Round Rock, Richmar Elctms. •......• 512-255-2551 
WA Edmonds, RTS Inc. ................... 206-745-5445 
WA Vashon, RTS,1nc...................... 206-285-1363 
WI Buller, Richmar EicIms. ............... 414-781-1730 
EXP San Juan, Puerto Rico, EIctm. Tech. SIs. 

. . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. 909-796-1300 

Local OistributCIs 
,.;z T8II1'8. TIme Elctms. ................. 602-967-2000 
CA Chatsworth, Tome EIctrns.............. 816-996-7200 
MA Auburn, Dove EIctrns. .. . . . . . . . . . • . . . .. 506-832-2730 
CA Canoga PIc., TIm-Co SIs. ...•.•...•.•.. 816-992-5040 
CA Irvine, Integrated EicIms. .............. 714-837-9960 
NH Manchester, Glynn EIctrns. ....••..... 603-622-8131 
CA Milpitas, Sierra West ..•.........•..... 406-945-1050 
MN New Brighton, Chris Elctms. .......... 8OD-356-6599 
CA Sacramento, Integrated EIctms. ....... 916-383-6030 
CA San Jose, All American ..•......•..... 406-943-1200 
CA San Jose, Integrated EIctms. .. . . . . • . . . 40&-435-1000 
CA Sumyvale, T8IQeI •..•••.•............ 406-733-0384 
CA Torrance, All American .•.•....•..•... 800-669-8300 
CA Torrance, TIme EIctrns. ............... 213-32D-0880 
CA Tustin, TIme Elctms. .•...............• 714-689-0100 
CA Van Nuys, C. W. Swill ................ 816-989-1133 
CA Westlake Village, Sertek .............. 818-707-2872 
CA Yorba Unds, Target EicIms. .......... 714-692-1830 
CO Denver, Integrated Elctms. .••.....•..• 303-292-6121 
CT Yalesville, Glym ..•..•.. . . . . . . • . .. . . • • 203-285-2496 
Fl Miami, All American .................. 305-621-8282 
Fl Sunrise, All American ................. 800-327-6237 
IL Hollman Estates. Inle!1ated Elctrns. .• 706-843-2040 
IL Lisle, Components Inc. . . . . • . . . • . . . . . . • 312-852-7707 
It. Northbrook, Classic Co..... .•..•...•. 706-272-9650 
IL Rosemont, Advent .................... 800-323-1270 
IN Indianapolis, Advent ......•........... 317-672-4910 
IA Cedar Rapids, Advent ................ 319-363-0221 
MD Jessup, Treeko EIctrns. ....•.....•.... 301-792-0112 
MD Rockville, All American ............... 800-426-0420 
MA Billerica, Meyer Elctms. •........•....• 617-229-2255 
MA Middleboro, Glynn EIctms. ............ 8OD-225-8884 
MA WakeIie/d, All American ••.... .. .•.. . .. 800-674-2834 
Ml Farmington Hills, Advent.............. 313-477-1650 
MN Eden Prairie, All American ......•..... 612-944-2151 
MN Minneapolis, Bergquist.. . . . . . . . . . . . . . . 612-835-2322 
NJ Hopelawn, Dove EIctrns. .....•..•. :... 906-324-7830 
NY BullaIo, Genesee IndL ................ 716-673-9881 
NY Rochester, Masiine Elctrns. ...•.•..••. 716-546-5373 
NY Ronkonkoma, All American ....••..... 8OD-874-2830 
NY stony Brook, Dove EIctms. ..•.....•.. 516-689-7733 
OH Englewood, Argent ................... 513-836-8833 
OH Solon, Repco EIctms. .•......•••....•. 216-246-8900 
OK Tulsa, AIIair . . . . . . . . . . . • . . • . . • . . . . . . . .. 916-252-5781 
OR Baaverton, Integrated Elctrns. ..•...... 503-841-1690 
TX Austin, Altair Co. ........•............. 512-637-4970 
TX Dalles, 011 The Shen ................. 214-247-0052 
TX Houston, Alteir Co. .. . . . . . . . . . . . . . . . . . . 713-462-3029 
TX RIchardson, AD American ......•...•.• 800-541-1435 
TX Richardson, Altair Co. ................. 214-231-5166 
TX Richardson, 011 The Shen ......•.•..• 214-236-0808 
UT Sell Lake CRy, Integrated EIctrns. ..... 801-977-9750 
WA Bellevue, Integrated EIctms. .••..•..•. 20&-455-2727 
WI Mequon, Taylor EIec. •..•.....•••.•... 800-242-6914 
WI New Berlin, Classic Comps. ••..•.•••.• 800-242-7408 
Can Calgary, Alberta, Mernco . . . . . .. . . . . . . . 403-256-3399 
Can Surrey, ac., Memco .•.........•....... 604-590-1553 

NEMETH ENGINEERING ASSOCIATES, INC. 5901 
West Highway 22, Crestwood, KY 40014, Tel: 502-241-
1502, FAX: 502-241-5907; Empl.: 38 

NEPENTHE, INC. 2479 E Bayshore Ad. 800, Palo Alto, CA 
84303, Tel: 415-496-6668, FAX: 415-658-8850; FSC No.: 
415.856 8850; En1ll: 50; SIs. Mgr: Kirk Feyerabend 

NEWPOR· 
NESCO BATrERY SYSTEMS, National Electro

Sales Corp., 7110 Gerald Ave., Van Nuys, CA 91406-
7840, Tel: 816-781-0505,1-600-423-2884, FAX: 816-786-
2758 

NESHAMINY TRANSFORMER CORP. Edison-Furlong 
Road, Furlong, PA 18925, Tel: 215-794-7411, FAX: 215-
794-3894; EmpI.: 70; SIs. Mgr: Tom Unton 

NES, 1NC.(NATIONWIDE ELECTRONIC SySTEMs). 
See Weschler Instruments 

N.E.S. INC. 502 Union St, Box 29, W. Springfield, MA 01 090, 
Tel: 413-734-6491; FSC No.: 3439; EmpI.: 10; SIs. Mgr: 
Sandy Saller 

NETCOM, INC, 3000 CommericaI Ave.,P.O.Box 3025, 
Northbrook, It. 80065-3025, Tel: 706-584-5100, FAX: 706-
584-2279; FSC No.: 57193; Empl: 105; SIs. Mgr: Wayne 
Roeder 

NETWORKS INTERNATIONAL CORPORATION, 
13924 W. 108th St, Lenexa, KS 68215, Tel: 913-469-6494, 
FAX: 913-469-8495; En1lL: 20; SIs. Mgr: Abhay IlISerya; 
DIst. Mgr: Abhay Bisarye 

NETWORK SOFTWARE ASSOCIATES, INC. 39 
Argonaut, Laguna Hills, CA 92B56, Tel: 714-766-4013, 
FAX: 714-786-5049; En1lL: 50; SIs. Mgt: Raymond Chan; 
Dist. Mgr: Raymond Chan 

NETWORK TECHNOLOGIES INC. 7322 PeIIibone Ad, 
Chagrin Falls, OH 44022, Tel: 216-543-1846, FAX: 216-
543-5423 

NEURAL SYSTEMS INC. 2827 West 43rd Ave., 
Vancouver, Be, Canada V6N 3H9, Tel: 604-283-3887, 
FAX: 604-283-3887; EmpI.: 2; SIs. Mgr: Gary Joein 

NEURON ELECTRONICS, INC. 3914 DelAmo ElIYd..Ste. 
902, Torrance, CA 90503, Tel: 213-793-1300, l-6OD-FON-
4-NEl, FAX: 213-793-1304; EmpI.: 4; SIs. Mgr: Steve 
stone 

NEUTRIK PRODUCTS, See Kulka Smith 

NEW ENGLAND KEYBOARD INC., 191 Cleghorn St, 
Fitchburg, MA 01420, Tel: 508-345-8332, FAX: 508-345-
4329; EII1Il: 16; SIs. Mgr: Mark A. yates ...... 801825 

NEW HAMPSHIRE BALL BEARING, INC. Corp. 
Hdgtrs & Hitech Div. RIa, 202, Peterborough, NH 03458, 
Tel: 803-924-3311, FAX: 803-924-8832; EmpI.: 1200; DIst. 
Mgr: Alan Paynter . 

NEW HAMPSHIRE BALL BEARINGS, INC. 9727 
DeSoto Ave., Chatsworth, CA 91311, Tel: 816-407-9300, 
FAX: 816-407-5020; FSC No.: 50294; EmpI.: 245; SIs. 
Mgr: Paul M. Spencer; DIst. Mgt: Alan H. Paynter 

NEWMAN, M. M., CORP., HeIl·Tube Div, P.O. Box 
615, Marblehead, MA 01945, Tel: 617-631-7100. FAX: 617-
831-6887; FSC No.: 09106; SIs. Mgr: C. LoutraI; DIst. 
Mgr: C. LoutraI . . . • . . . . . . . . . . . . . • . . . . . . . . . . . • . .. Co1711 

NEW MEDIA GRAPHICS CORP. 780 Boston Ad., 
BiHerica, MA 01821, Tel: 508-663-0688, FAX: 506-883-
6678; ErnpL: 50 

FAX: 714-546-3022 
NEWPORT ELECTRONICS, 2229 s.YeIe St, Santa Ana, 

CA 92704-4426, Tel: 714-540-4914, 800-NEWPORT, 
TWX: 910-595-1787; EmpI.: 120; SIs. Mgr: Chris Salzer; 
Dist. Mgr: Chris Selzer •.••.•••.••. 001363-1384.1388 

Local Sales 0Hices & Reps 
AL Birmingham, RIchardson Co. • . . . . . . . . . 205-823-2200 
CO Denver, AKl Entprs. ................... 303-388-4488 
IA DavIlf"4lOr1, H & H Vega SIs. Assocs. ... 319-326-5884 
KS Shawnee Mission, H & H Vega Sis. •.• 913-432-6363 
MD Joppa, EIecIra-Tech •••...•........•.• 301-8n-<l344 
MI Uvonia, Amtech Reps. ....•..••....•.• 313-474-8300 
MN Eden Prairie, Rockmore SIs. Corp. •... 612-941-1390 
NJ Parlin, JMR SIs. •.. . . . . . . . . . . . . . . . . . . .. 201-525-8000 
NY Albany, Expert Indl Sys. .............. 518-889-3355 
NY Wading River, JMR Sis., Inc. .......•.. 516-929-5756 
NC Charlotte, SPK Instrmn. ••.•.••••.••••• 704-535-2345 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 747 
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PA Valley Forge. J. E. CueSta & co., InC. .. 215-935-0400 
TN Memphis, Southeastem Marketing.... 901-794-1230 
TX Richardson. AD! Instrs., Inc. .•.••.•..•• 214-680-2222 
VA Dumfries, Electra-Tech .••••••.•.•.•.. 703-6711-6962 

Local DI8tributoIs 
AI. Birmingham, Browneillnstrs. ..••• : . • . • 205-332-3374 
/Q Tempe, MetermasIer.................. 602-431-oaao 
AR UtIle Rock, Browneillnstrs. •••..•.•... 501-562-2061 
CA Costa Mesa, FLW.1nc •..•••••.••..... 714-751-7512 
CA ·Foster City. TherJn;.X •••••••••.•••••.• 415-571-1166 
CA Fremont, FLW.Inc. ...•.• , .•.••....•..• 415-661-11511 
CA Hayward, Coast Inslr. ••..•••••.•.•••.. 415-7~ 
CA Los Angeles, ElL Instrs., Inc. •...•.•••• 213-665-7020 
CA 's. San Francisco, Steven Engrg. •.••.. 415-58IHI2OO 
CA Yorba Uncia, Metermaster ....•••.•.•• 714-921-2101 
CO Denver. Brownell ...•.•......•.....•.. 303-333-3541 

NH RESEARCH, 16801· Hale Avenue, Irvine, CA 92714. 
Tel: 714-474-3900. TELEX: 67-a3n.FAX: 714-47~7062; 
FSC No,: 24882; EmpI.: 125; SIs. MgT; ~ Pollard 
............................. , ..................... 001299 

UJcaj SsJes Offices & Reps , ., 
CA Irvine, NH Research, Inc. •..••.•...•. ; . 
IL Naperville, NH Research, Inc. , .••...•.• 
NJ ToIoWa. NH ~ Inc. .• : .••• , .•... 

714-474-3900 
312-355-5991 
201-785-2281 

NIC COMPONENTS CORP .• 6000 New Horizons Blvd, N. 
AmItyville, NY 11701. Tel: 516-226-7500. TELEX: 221-228, 
FAX: 516-22!HI262; EmpI.: 50; SIs. Mgr; Robert Schalz; 
DIBt. MgT; Nancy Lamendola . 

NICHICON (AMERICA) CORP. 927 E. S1ate Pkwy. 

MA 
MI· 
MI 
MN 
MO 
111M 

Harvard, Cycle Sis. Inc. •.• , •••••.••.•. 
Warren. Frank E. Kehsar SIs. ..•....... 
Grand Haven, Frank E. Kahs8r Sis. .• , 
MinneapoHs, Boerger & Assocs. ..•..•. 
Hazelwood, Speclrum Sis. •••.•••••.•• 
Albuquerque, c. T. Cariberg & Assocs. 

5os-4se-ssea 
313-795-3530 
81!H146-7590 
612-560-3435 
314-731-5151 

• • • . • • • • • • . . . . • • • . • • • • • . • • • • . . . • • • • . . . • 505-899-2155 
NY Fairport, LsmIec Sis. Corp. ....•....•.•. 716-3n-1210 
NY Manlius, LamIac Sis. Corp. .•.......•.. 315-682-4780 
NY Melville, Comtronic Assocs., Inc. .••... 516-249-0505 
NC Charlotte, Over & Over Inc. ••.•.•.• ,.. 704-542,-9111 
NC, Raleigh, Over & Over Inc.............. 919-876-7338 
OH Cincinnati, Frank.E. Kahs8r Sis. •••••.• 513-922-3133 
OH Columbus, Frank E. Kahs8r SIs. .... . .. 614-252-4009 
OH Elyria. Frank E. Kahs8r SIs. ••.•••.•..• 216-365-5219 
OH Mentor. Frank E. Kahs8r Sis. •. •. ..•••• 216-257-1166 
OR Beaverton, Pacific Mktg. Spec. ••.••.•• 503-841-9373 
PA Wast Conshohocken, Eastern Camps. Sis. 

•• . •• • . . . • • • . • . • • • . •• • • • . . • • • • • • . • • • • . • 215-825-8610 
CT MlddiEllOwn. ElL Instrs., InC. ..•.•..••.. 203-346-6646 
FL Orlando, FLW.Inc. ••••.••.••••. c..... .. 407-894-9671 
GA AlIanta, Inotek/Sesco, InC. ...•.•...•.. 404-458-6423 
GA Allania (Hapeville). Brownell Eleciro .. 404-362-9009 
GA Marietta, FLW SouIheasI ....•.....•.. 404-424-1731 

PA Wexford, Frank E. Kahs8r Sis. .•...••• 412-935-8561 
NICHIFU AMERICA, INC .• 80 Robinson St, PoIIsIown, PA TX Dallae, Rem Air Components Corp. ..• 214-234-1069 

19464, Tel: 215-323-7120, FAX: 215-970-2096; Sis. MgT; [; Houston. Ram-AirCamps. Corp. ..•••• 713-58IHI721 

Schaumburg, IL 60173, Tel: 708-843-7500, TELEX: 20-
65n. FAX: 312-843-2798/7125; SIs. MgT; Russ Edwards; 
DIBt. MgT; Buddy Black 

HI Kailua. FLW, Inc. .•.•..•.. .. . .• . . .. .••. 808-262-0018 
Il, Chicago, Data EIcIms. Co. •........•.. 708-283-0300 

Roy Allen Saft Lake City. Cluff & Assocs. .....••• 801-486-7297 
WA Redmond, Pacific Mktg. Specs. ••.••.• 206-882-3144 

IL Coun1ryside, lnolek .........••........ 708-352-3500 
IL Glendale Heighls, Cromplon Metermaster 

•••• •. ..•••.. .. ••• .. ... .. ..•..•..•..•.. 708-351-4554 
IN Evansville, ElecIrO-Leb Svcs. •.•••••.• 812-423-5211 
IA Davenport, IntersIa1e IndL .•.. . . . • . . . .. 319-355-5959 
KS Kansas City. Process Measurement •. 913-384-2064 
KV Louisville, ElL Instrs. ......•........... 502-454-3420 
LA Balon Rouge, SIA, Inc. •....•••...•• :.. 504-756-4631 
MD Sparlcs, Eilinstr. c..................... 301-n1-4800 
MA Waltham, Callbron Instrs. ........•.... 617-1194-6440 
MI Royal Qak, George lnalr. •..•...•.•.... 313-280-1111 
MN Minneapolis, Instrrnn. Svcs. •••..•...•. 612-544-8916 
MN Minneapolle, Procaas Maas. ...•.••.•• 612-544-4035 
MO Kansas City.1SL Corp. .. :............. 816-587-5400 
MO St louis, Universal PreclsIon Insl ..•. 314-394-4693 
NE Omaha, InterstaIe IndL • . . . . . . • •. . . . . . . 402-331-3535 
NJ Edison, Brownell. .. ..... ... . ..... . ..•. 201-287-2030 
NJ Newfoundland, Hosica Labs. . . .• . • • . .• 201-697-11111 
NY BuffalO, Ell ........................... 716-634-8500 
NY Buffalo, KOM Lamb ..•............•... 716-874-3530 
NY Hauppauge, Brownell EIecIro .••.•..•• 516-234-8600 
NC Charlotta, ElL . • • • . . . . • . . • •. • • • • . . . • • •. 704-376-2237 
OH Cincinnati. Schlemmei" .•••.•..•••...•• ' 513-522-8340 
OH Cleveland, PIoneer Instr. ••.•..•••..... 216-246-8710 
OH Cleveland, Weschler EIec. ••..•.....•. 216-236-2550 
OH Dayton. Pion_ 1nBIr. .•........•....•• 513-236-9900. 
PA Philadelphia, Shelby-JonllS .......•.•. 215-446-6600 
OK Tulsa, Inotek .......................... 91!H127-1500 
OR Portland, Branam •..•....•...•.•.....• 503-283-2555 
OR Portland, Westoon .•..•......•....•... 503-283-0132 
PA PhI~hla. Sunshine Scientific ..•... 215-673-5600 
PA York, Troia IIIds. ......•.•......•.•••.• 717-846-3700 
SC Columbia. Browneilinstrs. ..•..•..•... ' 803-n2-6111 
TN Knoxville, Brownell •...••...•.•..••.•• 615-966-3441 
TX DalIsa, ElL Instrs. •..........•.•..••... 214-357-0297 
TX Dalles, lnotek .. .• •••.. •• . .• .••..• .•.•. 214-243-7000 
TX Houston. AmerIcan Analog .,......... 713-941-7265 
UT N. Saft Lake, Weslem ConlrOls ...•... 901-292-5900 
YA Richmond, MaIermeIrics .......... ,... 804-275-1431 
WA Redmond, ElL Instruments.. .. .• . .•. .. 201-882-3222 
WA SastlIe, Branam Instrs. .•..........•..• 208-762-6050 
WI Mllwaukae, E-M Inslrs. •..••..•.....•.• 414-272-n99 

NEW WAVE INSTRUMENTS •. 128 W 3100 N., Provo, UT 
84604. Tel: 801-373-4909. FAX: 801-373-4909; SIs. MgT; 
Larry Christensen 

THE J. M. NEV COMPANY. Nay Industrial ParI<, 
Bloomfield, CT 06002, Tel: 203-242-2281. TELEX: 9-9238, 
FAX: 203-242-5668; SIs. MgT; Terrence P. DuM 

NF ELECTRONIC INSTRUMENTS. 3303 Harbor Blvd, 
Ste.G-14.CostaMesa.CA 92628, Tel: 714-557-1684. FAX: 
714-549-9742; EmpI.: 250; SIs. MgT; Jeff Dwyer, DIBt. 
MgT; Jail Dwyer 

Nt 
RESEARCH 

NICOlET INSTRUMENT CORP.. Test Instrument 
Division, 5225 Verona Ad., Madson. WI 53711. Tel: 806-
271-3333. TELEX: 808-273-5061, TWX:. 910-286-2737; 
EmpL: 700; SIs. MgT; Robert Terrio 

NICOLET COMPUTER GRAPHICS DIV .• See Bruning 
Computer Graphics 

NIDEC CORPORATION, 318 Industrial Lane, Torringlon; 
CT 06790. Tel: 203-462-4422. FAX: 203-489-7201; EmpL: 
350; SIs. Mgr; John Mills; DIs!. MgT; Richard Bagg 

NlEC-BASIST A, 3401 Brecksville Rd 110, Richfield. OH 
.44288, Tel: 21!H159-9287 •. FAX: ;116-859-3580; EmpL: 
(NIECJapan) 1200 230M Sales 

NIEC. See QMIINIEC 

NISSEI DENKI AMERICA, INC. 1873 S.W. Nimbus Ave., 
~n. OR 97005, Tel: 503-646-1434. FAX: 503-841-
9594; Empl.: 6; SIs. Mgr; T. Walanabe 

Nissei Electronics 

FAX: 415-961-7259 
NISSEI ELECTRONIcs. 460 E. Middlelleld Rd .• Mciunlain 

View.CA94043, Tel: 415-969-1100 : •.... a·1.103-1105 

NmANY PIEla CERAMIcs, See Piezo Kinetics, Inc. 

NJE CORPORATION, 329 Culver Ad, P.O. Box 669. 
Dayton. NJ 06810-0669. Tel: 201-329-4611. TWX: 710-
480-5674, FAX: 201-329-6185; FSC No,: 98380; EmpI.: 
105; SIs. Mgr; John Slavik . 

FAX: 602,..998-1435 
NKK SWrrcHES OF AMERICA, INC., 7850 E. Gelding 

Dr. ScoItsdaIe, AZ 85280. Tel: 602-991-0942; FSC No,: 
63426; EmpL: 459; SIs. Mgr; Joseph Nes$im;. DIBt. MgT; 
Joseph Nessim ................... a·11138.1746-1752 

Local SaI!)B Offioe$ & Reps 
AL Huntsville, Over & Over •..•....•...••• 
/Q Phoenix, C.T. carlberg & Assocs. ...•• 
/Q ScoIIedaIe, NKK Swilches •..•••.•...• 
CA Cupertino, Getsales .................. . 
CA Torrance, Universal Comps. .••••...•• 

205-637-7105 
602-468-0750 
602-991-0942 
408-725-6384 
213-783-0220 

Can Dorval, Que., Jolvl G. Weiss Co., Ltd. 
· . . . . • . . . . . . . . . . . • . . . . . • . . . • . • . . . . . • • •. 514-665-6844 

Can MIssissauga, Ont; John G. Weiss co., Ltd. 
· • . . • . . . • . •• . . . . • • . . • . ... • . . . . . . . . . . • • . • 416-673-0011 

Can Nepean. Ont. John G. Weiss Co., Ltd. 
· .•..•.•••......•••..•••...•...••••.•. , 613-625-0545 

Can Vancouver. ac. John G. weiss co., lid. 
.•...••••.•.•.•.•••.••••. , ••••.••••.•.. 804-873-1112 

Can Winnipeg, Man., John G. Weiss co., Ltd. 
· ....••••....• " . . • . • • . . . • • • • . • • . • . . . .. 204-772-3665 

Local Distributors 
AL Huntsville, Powell, EIcIrns. .•..•..•...•. 
AZ Glendale, Powell EIcIms. ••.. "' .•..••. 
AZ Phoenix, Dalis EIcIrn. Supp. ..•.....••. 
AZ Tempe, L Camp. Inc .•........•...••.•. 
/Q Tucson, Dalis EIctrn. Supp. .••....• : .. 
AR ,Ft SniiIh, Radio, Inc. •..•••....•..•..•. 
AR LillIe Rock, Bluff City Elcims. ••.••.. ,. 
CA Costa Mesa. Eric Elclms. .•.•....•.••. 
CA Costa Mesa. Powell EIcIms. ••.•....•. 
CA Fountain Valley. Componen1s Ctr ..... . 
CA Irvine, ITT Mullicqmps. ..•.....•.••.... 
CA. Los Angeles, ElecIrIc SwItches, Inc. .•. 
CA Milpi1as, Zack EIcIms. . ' ..•.••..•.....•. 
CA Red Bluff. N. Valley Dislrs. Co. ......•. 
CA Redding, N. Valley Dislrs. Co. •......•. 
CA Sacramento, Zack EIcIrns. .•.•....•.•. 
CA San Diego. Mock III Sis. co., Inc. ..••••. 
CA Sai:1 Diego. Shanks & Wright ••....•.•. 
CA San Diego, SoUlhland Camps. ••••...• 
CA San Francisco, Zack EIcIrns. •..•.••..• 
CA San Jose, Eric EIcIms. ••••.••.•.•••.•• 
CA San Jose, ITT MullicorT1>s. •...•.....•• 
CA san Jose, Powell Elcims. ...•.•..•...• 
CA San Jose, Rose EIcIm. Dist Co. .....•. 
CA Sania Clara. ComponenlS.Ctr. . ...... . 
CA Tustin. Western SWilches & ConIrols 

205-637-5300 
602-936-5552 
802-275-2885 
602-730-1633 
802-29+2828 
501-1146-5200 
501-376-7044 
714-751-1185 
714-754-1717 
714-979-0433 
714-727-4001 
213-680-1310 
415-942-5432 
916-529-1130 
916-222-1500 
916-369-1786 
619-693-6230 
619-239-0176 
619-873-3600 
415-626-1444 
406-432-1111 
406-453-1404 
408-943-9020 
406-943-0?00 
406-986-3751 

· . ... . . ..•. . .. .••..• . .•.. .. ... • .•.•.••• 714-259-8144 
CA Vallejo, Zack EIcIms. •..••.•••.•.••••• 707-e44-6676 
CO Arvada, Denver Bela ... . ..... ....... .. 303-431-7161 
CO Aurora, Jet EIcIrns. Supp. Co. ......... 303-364-1000 
CO Colorado Springs, Colorado Springs WlnIrOnlc co., Inc. 

• •••......•.••..•.••.•••.•.•••.•• ."..... 719-636-1661 
CO Denver. Denver Walker WInIrOnic co., Inc. 

••. ..••••.•. •. ... .••• . •.. •• ..• . •• ..•..• 303-744-9505 
CO Englewood, KImball Elclms. •••••••..• 303-799-0317 
CO Fort Collins, Fort Collins WlnIronlc co., InC. 

....... ~ .....•..•...•.•.. :............. 303-482-1155 
CO Grand Junction. Grand Junction Winlronic co., Inc. 

• . . • . . . . . . • • . • . . . • . . . . . • . •• . .• . . • . • . . • • 303-242-4435 
CO Pueblo, Pueblo WIn\ronic co., Inc. •••. 719-542-1924 
CO Wastrrinster. ITT MuIIicomps. USA ... 303-451-8740 
CT Danbury. Pilgrim Elclms.,1nC. .....•..• 203-792-7274 
CT Wallingford, Cronin EIc1ms., Inc. •..•... 203-285-3134 
CT Wallingford, Greene Shaw ...•........ 203-265-3333 
CT Wailngford, M"ldststa Elclms. •..••.••• 203-285-9900 
CT Yalesville, Glynn Elclms., Inc. ..•..•..• 203-285-2498 
DE Milford, Harco EIcIrns. ••••...•.••.•.•• 302-422-3105 
DE Wilrnlnglon; Wholesale Elclms. .•.•••• 302-652-3222 
FL AIIamonte SprIngs, ContrOl Oes. SI4JP., Inc. 

... ... .•.. .. ..•..... . .... .•... ... ...... 407-786-3220 
FL 'Clearwater. Atlantic Elclms., InC. •••.•• 813-531-5900 
FL o-fteld Baach, AIIantic EIcIms., Inc. 

FAX: 714 .. 474-7062 ~ =~c:~~o:.-I';;;·· 
303-425-6604 FL 

305-698-8400 
Fl L.aucIerdaIe, Bros. EIcIms. . • • • . • . • . • 305-561-6700 
Ft Lauderdale, Powell EIcIms. ..••.•.. 305-484-83n 
Ft Meyers, Dow EIcIrns. .•..••...•••.• 813-334-85n 
Gainesville, Dow elclrns............... 904-376-3231 NH RESEARCH, INCORPORAT~ . FL 

INSTRUMENTATION PRODUCTS DIVISION. 
16801 Hale Ave., Irvine, CA 92714; Tel: 714-474-3900. ~ 

, ~: 67-6377; EmpL: 120; SIs. MgT; Fred Sabaime IL 
.•.•.....•.....•......•....... , ........••..• '" . •. 001299 IN 

t..ocaJ SsJes OffIces & Reps KS 
FL Tniasura Island, NH Resaarch ........ 813-367-5101 MD 

Coral Springs, Over & Over Inc. ..•.•.. 
Tampe, Over & Over Inc. •...• : ....•.. 
Norcross, Over & Over. Inc. .••.•...•.. 
Mt ProspecI, The Dornbrow co., Inc. .. 
Carmel, Frank E. Kehsar Sis. .••.••.••• 
Overland ParI<, Speclrum Sis. •..•...•. 
Baftimore, Eestem Comp. Sis. : ••••.• , . 

407-332-1222 
305-753-7050 
813-626-9100 
404-449-6205 
708-253-3328 
317-844-9353 
913-64!H1811 
301-786-7050 

FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 

Jac:ksOIwille, Dow ek:lrns. ............ 904-35IHI426 
Lakeland, Atlantic EIcIms., Inc. ....••.. 813-667-0200 
Longwood, RM EIcIrns. •..•••••.•..•.. , 407-767-8005 
Maitland, EIcIrn. Equip. . . . . . . . . . . . . . . . . 407-539-0888 
Melbourne, Grea1e Shaw .... . .... .. .. 407-951-3636 
MIarri, EIctrn. equip. .................. 305-52!HIOOO 

748 North American offices only. Forworldwiderepa & distributors, see Vol W. EEM1991 



Manufacturers and Sales .Offices Directory 
FL OI1ando, Dow Elctms. .•.............•. 407-299-2771 
FL Orlando. Wallace ..................... 407-841-0400 
FL Po~ Beach, Control Design Supp. 

....................................... 305-782-1311 
FL Pompano Beach, Elctm. Equip. Co., Inc. 

. . . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .. 305-96D-1200 
FL Tampa, Dow Elctms. ....... .. .. .. . . .. . 813-626-5191 
FL Tampa, Elctm. Equip .................. 813-988-0810 
FL West Palm Beach, Atlantic EIctms., Inc. 

GA Albany, Dow Elctms. ................ .. 
GA Augusta. Dixie Elclms., Inc. .•........• 
GA Augusta. Dow EIctms. ............... . 
GA Macon, Dow Elctms. ................ .. 
GA Norcross, APPlied Power, Inc. ..•.....• 
GA Norcross, Dow Elctms. .............. .. 
GA Norcross, Whitehead Elctms. . ~ •.....• 
CA Redwood City, HdB Elctms .......... .. 
GA Savamah, Dow Elcims. ............ .. 
10 Boise, Kimball Elctms., Inc. .......... .. 
10 Pocatello, Kimball EIctms., Inc. ....... . 
IL AddIson, Belford Elctms. ............. . 
IL Addison, L Comp, Inc. ................ . 
IL Algonquin, Marshall WoW Automation 

407-686-8553 
912-435-171 I 
404-722-2055 
404-722-1526 
912-743-5421 
404-263-0421 
404-448-4004 
404-923-6667 
415-368-1388 
912-234-1684 
208-342-3559 
208-232-2201 
708-691-1100 
708-628-1400 

.. . . .. .. .. .. .. .. . . . . .. . .. . .. .. . . . .. .. •. 706-658-8130 
IL Bensenvilla, Goold EIctms. ........... 708-8BD-7171 
IL Chicago. Leeds Electro Comps. ....... 312-625-3800 
IL Crystal Lake, Sub-Sem Inc. ........... 615-459-4139 
IL Glendale Heights. Belford Elctms. . . . .. 708-859-4960 
CA Sante Ana, 80S ...................... 714-662-1050 
IL WMeling, Hawk Elctms., Inc. ... .. . . . .. 709-459-4030 
IL Wood Dala, Nap EIctms. .............. 709-595-8500 
IN Indianapolis, CAM RPC ............... 317-578-11 I 1 
IN Indianapolia, MAR EIctms. ............ 317-633-8699 
IN Indianapolis, RM Elclms. .............. 317-291-7110 
IA Sioux City, Molstad Distrbg. . . . . . • . . . .. 712-255-8023 
KS Wichita, Airtechnlcs, Inc. .............. 316-267-2849 
KS Wichita, Racio Inc. .. .. • .. .. .. .. .. . .. .• 316-264-2798 
KS Wichita, RSC Elctms.,Inc. ....•........ 316-267-5213 
KY Florence, URI Elctms., Inc. ......•....• 606-371-4423 
KY Louisville, PBBrless Elctm. Supps. . .. .. 502-637-7674 

NC Charlotte, Dixie Elclms., Inc. .......... 704-377-5413 
NC Raleigh, Greene-Shaw Co., Inc. ....... 919-954-7138 
NC Raleigh, Rasco/Raleigh .............. 919-781-5700 
NC Winston-Salem, Dixie EIcIrns., Inc.' .. .. 919-724-5981 
OH Cincinnati, Schuster Elclms. .......... 513-489-1400 
OH Cincinnati, URI Elclms. .. .. .. .. .. .. .... 513-761-4030 
OH Columbus, Wedameyer EIctm Supp. Co., Inc. 

.. . . . . .. . . . .. .. .. .. . .. . .. .. . .. . . . .. .... 614-438-9600 
OH Columbus, Whitehead Elctms. .....•.. 614-224-4234 
OH Deylon, Srepco ....................... 513-293-0671 
OH Daylon. WhHehead Elctms. ........... 513-293-2947 
OH Highland Hgts., CAM RPC EIctms. .... 216-461-4700 
OH Uma, LAP Elctms. .................... 419-228-1220 
OH Twinsburg, Schuster Elctms. . . . . . . . . •. 218-425-8134 
OH Warren, REM Elctms. ................. 218-373-1300 
OK Lawton, Lawton Winlronic ............ 405-355-0603 
OK Oklahoma City, Oklahoma City Wintronic Co., Inc. 

. . .. .. . .. .. . .. . .. . .. . . .. . .. .. .. .. . . . ... 405-882-0545 
OK Oklahome City, Radio,Inc. ............ 405-7f19.{)741 
OK Oklahoma City, RSC Elctms. .......... 405-631-7729 
OK Tulsa, Radio, Inc. ..................... 918-587-9123 
OR Beaverton, Comp. Reeources ......... 503-841-8488 
OR Beaverton, Norvec EIctrns. •. . . • . . . . . • . 503-626-2200 
OR Beaverton, Rose Elctrn Distr. ......... 503-629-9288 
OR Eugene. Norvec Elctms. ......•....... 503-345-2905 
OR Medford, Valley Indl. EIctrns. ..•....... 503-n9-3995 
OR Portland, URS Elclms. ................ 503-233-7151 
OR Salem, Norvec Elclms. .. .. .. .. . . .. .... 503-585-9810 
OR Tigard, Priebe EIctms. ................ 206-881-2363 
PA Allentown, Federated Purchaser ....•. 215-437-4481 
PA Allentown, P. A Pelers Co. •. . . • . . . . . • . 215-434-5237 
PA Allentown, Whlsle. Elclms. ............ 215-436-6743 
PA Erie, Rem Elctms. .. .. .. .. .. .. .. .. .. .. . 814-453-5626 
PA Lancaster, Haroo EIClrns. ............. 717-291-1861 
PA N. Huntington, Rem Elclms. .. .... ..... 412-864-7423 
PA Philadelphia, Brothers Elctrns. ........ 215-425-7962 
PA Philadelphia, Powell Elctrns. .......... 215-365-1900 
PA Pittsburgh, CAM RPC Elctms. .... .. ... 412-782-3770 
PA Reading. Berbey Elclms. .. .... .... .... 215-376-7451 
RI Paw1ucke1, Major/Edwards EIec. Supp. 

....................................... 401-727-1430 
LA New Orleans, Southern Radio Supp. Co. RI Providence, Controller Svc. & Sis. ..... 401-781-7100 

Columbia, Dixie Elctms. . . • . . . . . • . . . . . • 603-779-5332 
Greenville, Dixie Elctrns. .•....•.•....• 603-297-1430 

.. .. .. .. . . .. .. .. .. .. .. .. .. .. .. .. • .. .... 504-524-2343 SC 
MO Aberdeen, Haroo Elctms. ............. 301-638-7990 SC 
MO Annapolis Jet, Powell Elctms. . . • . • . . .. 301-88D-3255 SC N. Charleston, Dixie EIctms. .......... 603-552-2671 
MA Billerica, Mayer EIctms. ............... 617-229-2255 SC TeyIors. Cantrall Whlse. Prods. ........ 603-268-1194 
MO Gaithersburg, Axis EIcIrns., Inc. ....... 301-840-9840 SO Milchal~ Wholesale Elclms. .....•..... 605-996-2233 

Chattanooga, Dow EIctms. .•.. . . . • • . . • 615-624-1040 MD Kensington, Marina Air Supply Co. .... 301-1149-9560 TN 
MO Rockville, capitol Radio Wholesalers TN Grey, Dixie EIctms. ................... 615-477-3638 

MA Avon, Controller Svc. & Sis. .......... . 
MA Billerica, Mayer EIctms. Co. .......... . 
MA Middleboro, Glynn Elctms.. Inc. ......•. 
MA Needham, Cronin Elctms.. Inc. ...•.... 
MA Newlon, Greene Shaw .............. .. 
MA Sandwich,.IV Elctms. ................ . 
MA Westborough, Powell EIClrns. ........ . 
MI Ann Arbor, Wedemeyer Elctrn Supp .•. 
MI Brighton, Applied Power, Inc. ..•..•..•. 
MI Grand Rapids, AM EIctms. ........... . 
MI Lansing. Wedemeyer EIctm Supp. . .•. 
MI Mt Clemens, Spec Connector Corp. .. 
MI Nov~ Belford Elclms. ................ . 
MI St Clair Shores, Spernco Switchas .. . 
MN Brooklin Center, Powell Elclms. ...•... 
MN Burnsville, cassidy Elcims. ..•..•..•.. 
MN Minneapolis, Bergquist Co. ........... . 
MN MlnneapoHs, Star!< Elctms. Supp.. Inc. 

301-881-2270 
508-584-9010 
617-229-2255 
508-947-4262 
617-449-5000 
617-989-8900 
508-833-0700 
508-368-6100 
313-665-8611 
313-227-3604 
616-531-8300 
517-484-9009 
313-465-3232 
313-349-6842 
313-771-2700 
612-568-8662 
612-895-9026 
612-835-2322 

612-332-1325 
MN 
MN 
MS 
MS 
MO 
MO 
MO 
Mel 
NE 
NE 
NV 
NH 
NH 
NH 
NH 
NJ 
NJ 
NJ 
NM 
NM 

MinnaapoHs, Tor Tec ................. 612-868-3662 
Plymouth, Leeds Electro Comps. .....• 612-557-1277 
Columbus, Bluff City Elctms. '" . • . • . • . 601-328-6212 
Tupelo, Bluff City Elctms. ..•......•.•• 601-842-6832 
Kansas Cily, L Comp., Inc. .••......... 816-221 -2400 
Kansas City, Wallers Indi. . . • • . . . . . . . .. . 816-531-7015 
Maryland Hgts., L Cornp., Inc. ....••..• 314-291-8200 
St Louis, Franklin Elctms. Co.......... 314-429-3111 
Uncoln, Scott Elctms. .. .. .. .. .. .. .. .. . 402-466-8221 
Omaha. Scott Elctms. ... . . . . . . . . . . . . • . 402-734-8750 
Las Vegas, 'Kiesub Corp. . .. ... .. .... .. 702-733-0024 
Manchester, Controller Svc. & SIs. .... 603-623-7225 
Manchester, Cronin Elctrns., Inc. ..•••. 603-624-0105 
Manchester, Glynn Elctms., Inc... .. . .• 603-622-8131 
Salem, Diamond Elctms. . . . • • . • . • . • . •. 603-894-4420 
E. Brunswick, Brothers Elctms. •.•.. . . . 201-238-2200 
Keniiwolth, Federated Purchaser •.••. 201-272-0505 
lillie Falls, Powell Elctms., Inc. •.• .. . •• 201-1190-0010 
Albuquerque, Dalls EIctms. Supp. ...•. 505-888-4525 
Albuquerque, Walker EIctm Supp.·Co. 
••••• ~ •.••.•••••••••••.••••••••••••• ii •• 

NM Fllrminglon, Farmington Wmtronics ... 
NY BuIfaIo. Crest Audio, Video Elctms. ••. 
NV E. Rochester, Rome EIctms. ......... . 
NV Mt Vernon, All AmerIcan/OAR Inc. .•.. 
NV Rochester, Maslina Elctrns., Inc. ...•... 
NY Rome, Rome EIctms. ............... .. 
NV Troy, Trojan Elctm. Supp. Co. ........ . 
NC Cary, Powell EIctms. .: .............. .. 

505-883-2992 
505-327-8356 
718-885-5878 
716-248-0160 
914-699-2224 
716-548-5373 
315-337-5400 
518-274-4481 
919-467-1212 

TN 
TN 
TN 
TN 
TX 
TX 
TX 
TX 
TX 

Knoxville, BonciIrant Bros. .•.......... 615-573-9151 
Knoxville, Dixie EIctms. ............... 615-938-4131 
Memphis, Bluff City EIctms. •.. . . . . . . .. 901-345-9500 
NashviWa, Bluff City Elctms. .......•... 615-242-8000 
Austin, Southwest EIctrns. .•..•..•.... 512-837-8971 
Austin, Wolford EIctms. ............... 512-339-1131 
Brownsville, CBrden Indl. G!p. •. . . . . . .. 512-541-3660 
Corpus Christi, Dougles Elcims. ...... 512-883-5103 
Corpus Christi, Sherman Elcttns. Supp.. Inc. 
....................................... 512-888-9454 

TX Dallas, 011 The Shell Comps., Inc. . . . •. 214-247-()052 
TX Dallas, Wallace EIctrns. ............... 214-340-0400 
TX Dallas, Wolford Elcims. ................ 214-32D-0294 
TX EI Peso, Midland Winlronic ........... 915-n9-8391 
TX EI Peso, Rem EIctrns. ................. 915-778-7333 
TX Ft Worth, Ft Worth Wintronic ......... 817-534-7696 
TX Houston, Angie EIctms. ............... 713-659-8386 
TX Houston, Wofford EIctms. ............. 713-847-3583 
TX Irving. Powell Elctms. ................. 214-55D-0547 
TX Laredo,REM EIctms. ................. 512-725-3100 
TX N. Richland Hills, Swieco, Inc. ......... 817-281-1811 
TX Richardson, 011 the Shell Camps., Inc. 

....................................... 214-238-0608 
TX Richardson, RSC EIctms. ............. 214-644-3444 
TX Richardson, Southwest Elclms. ....... 214-234-3050 
TX Round Rock, Southwest Elctrns., Inc. 

....................................... 512-837-8971 
TX San AntonIo, Sherman EIctms. Supp.. Inc. 

........................................ 512-224-1004 
TX Stafford, Southwest Eicims. •. . •. .•.. .. 713-24D-4000 
TX Waco, Hargis Co. ..................... 817-754-5867 
UT Ogden. Ogden Winlronic . . . . . . . . . . . . .. 801.-393-8603 
UT San Lake City, Ballard Supp. Corp. .... 801-972-2430 
UT San Lake City, Kimball Elclms. . . .•. ... 601-328-2075 
UT Sen Lake City, Salt Lake Beta .......•. 801-968-0236 
UT San Lake City, Standard Supp. Co. ..•• 601-486-3371 
VA Harrisburg, CCI Elctrns. ............... 703-434-8420 
VA Norfolk, Priest EIctrns. ................ 604-655-0105 
VA Roanoke, Peoples Elctms. •........... 703-342-8933 
WA Kent. Comp. Rasources ............... 206-251-9771 
WA Redmond. Priebe Elcims. ............. 206-881-2383 
WA Seattle, Powell Elctms., Inc. ........... 206-641-4446 
WI Mequon, Teylor EIec. Co............... 414-241-4321 
WI New Berlin, NEP EIctms., Inc. ......... 414-785-9100 
WI Oconomowoc, GW EIctms., lid ....... 414-367-6003 
WI Waukesha, Hawk EIctms. ............. 414-547-4457 
Can Burnaby, BC, ITT Multicomps. • . . • . . • .. 604-291-11866 
Can Burnaby, BC, SEMAD ... .. .. .. .. .. .. .. 604-42O-98B9 
Can Calgary, Alberta, ITT Multicomps. ...•• 403-273-2780 

NMBTE 
Can Calgary, Alberta, SEMAD ............ . 
Can Concord, Ont, ITT Munloornps. .•..... 
Can Dartmouth, /lIS, Arcom .............. .. 
Can Edmonton, A1ber1a, ITT Mulllcomps. .•. 
Can Mar1<ham, CJnt, SEMAD ; ............ .. 
Can Montreal, PO. FerrG-Technique ..•.... 
Can Nepean, Ont, ITT Mulllcomps. ..•..... 
Can Ottawa, Ont, SEMAD ................ . 
Can Polnie Claire, Que.. SEMAD .......... . 
Can Sl Laurent, PO. ITT Mullicomps. ..... . 
Can Waterloo, ON, Sanbek Sis. ........... . 
Can Winnipeg, Manitoba, ITT Mulllcomps. 

403-252-5864 
418-738-1586 
902-484-1600 
403-436-9555 
416-475-8500 
514-341-3450 
613-598-6960 
613-727-8325 
514-694-0860 
514-335-7697 
519-746-5801 
204-697-2300 

NKR PRECISION MANUFACTURING, Ale. 17M, Box 
333, Harrimen, NY 10926, Tel; 914-782-8582, FAX; 914-
783-2929; EmpL; 17 

NMB TECHNOLOGIES 
INCORPORATED 

FAX: 818-341-8207 
NMB TECHNOLOGIES, 9730 Independence Avenue. 

Chatsworth, CA 9131" Tel; 818-341-3355; Dist. MgT" 
Brian Lennox.... . .. .. .. .• 801306-1307; C.1650-1852 

Local SeJes Officas & Reps 
AL Huntsville, DHR MkIg., Inc. ............ 205-722-0440 
CA Chatsworth, NMB Technlgs. .......... 818-341-3355 
CA San Jose, NMB Technlgs. ............ 408-283-1700 
FL Altamonte Springs. DHR Mktg. Inc. .• . . 407-331-1199 
FL PoIl1lBnD Beach, DHR Mktg. Inc. .•.•. 305-972-9157 
FL Tampa, DHR Mklg. Inc. ............... 813-254-2009 
GA Atlan1a, NMB Technlgs. ..•..•.....•... 404-984-9455 
GA Duluth, DHR Mktg. Inc. ... . .. .. .. . .. .. • 404-584-0529 
IL Schaumburg, NMB Technlgs. ........• 708-843-0202 
MA Burlington, Gerber Sis, Co!p. ......... 617-229-1150 
MA Tyngsboro, Cornptech .....••.•...•... 5OB-849-303O 
MN Minneapolis, Holmgren Aseocs. ....... 612-574-9983 
NJ Mt Laure~ SJ Assocs. ................ 609-868-1234 
NY RockvIlle Centre, SJ Aseocs. . . . . . . . . .. 516-538-4242 
NC Raleigh, DHR Mktg.lnc. ............... 918-829-1970 
OH Dayton, ElcirL Sys. .................... 513-434-9822 

ALLIED 
ELECTRONICS 

Find ready availability to. a wide 
variety of NKK Switches in the 
Allied Electronics Engineering 
Manual and Purchasing Guide. 
Contact anyone of Allied's 
50 nationwide offices or 
call 1·800·433·5700. 

nHH. h ,WIle ., 

nHH. h 
sw.tc .S 

FULL LINE AUTHORIZED DISTRIBUTOR 

.~~ 
ELECTRIC SWITCHES 

INC 0 R P 0 RAT E D 
2478 Fletcher Dr, los Angeles, California 90039·2897 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-5100.FREE CATALOG 3IEM on REQUEST 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 149 



NMBTE 
OH 0nvIIIe, EIctrI. Sys. ........ ••• ......... 216-682-5530 
PA EaaIIIn, NMB TechnIga. •.•••••••••••.• 215-252-0816 
NH Bedford, NMB TechnIgs. •••••.•••••••• 6OH26-4843 
so GreanvIIIe, DHR MIdg. Inc. •.••• ,...... 8I&235-35Il4 
TN NaaIMAe, DHR MIdg. Inc. •••••••••••.• 615-331-2746 
TX Au8iIn, NMB Tachnlga. ••••••••••.•••• 51N41-3979 
TX Dalla&, NMB Tachnlga. ............... 214-243.0600, 
UT SaIl Lake CIty, Chaa. FIelds & A.x:a 

....................................... 801-531-6177 
VA Falls CIUdI" SJ Aaaocs. ............. 703-533-2233 
WA Melear leland, £P. Knopf ............. 206-232-4525 
PR sanJuan, Puerto RIco, EIctrI. Tech. Sfa, Inc. 

• .. .. • . .. .. .. .... .. .. .. . • . .. . .. .. • . . .. . 80&-788-1300 
Can Mlaalillugl, Crt, NMB PrecIaion • . •• . 416-880-0570 

LDCIII DIIIItfbuIoIII 
AI. HunIaIIIIIe, BaIIInds. .................. 205-837-1074 
AZ PI1aanbc, SI8rIIng EJctms. ............. 802-268-2121 
AZ Teq».IIeIIInds...................... 802-1166-7800 
CA Agoura Hili, BeHinds. ................ 81&-706-2808 
CA canoga ParII. Newn EJctms. ........ 81B-888-3718 
CA ChaI8worIh, StarIng EIacIms. •..•.••.• 81 &-407-8850 
CA Culver CIty, Newn EJctms. .......... 213-870-0020 
CA eypr.e. BeHinds. .................... 714-895-7801 
CA DublIn, MechaIronIcs ................. 415-629-4014 
CA FoaIer CIty, Newark EJctms. •••••...•• , 415-572-8300 
CA o.dana, BeHinds. ................... 213-515-1800 
CA irvine, ITT MuIIIcomponenIs .......... 714-727...ao1 
CA ClnInge, Newark EIcIm8. .............. 714-634-6224 
CA Redondo Beach, MechaIronica ....... 213-31&-3382 
CA FIocIdIn, BelIndS. ..................... 916-652-0414 
CA san DIego, BaIIInds........... ........ 61&-28&-1277 
CA san DIego, SterlIng EIcIm8. ........... 81&-271-6655 
CA san Joae, ITT ~_ ••..•• 408-453-1404 
CA Santa Ana, EI-Com/Cabletek ......... 714-432-6630 
CA Sumyvale, BeIIInds. • • ... ... ..... .. .. . 40&-734-6570 
CA TU&1In, SIarIng EJctms. ............... 714-259-0900 
co Arvada. Denver Beta WInIronIc ....... 303-431-7181 
co Denver, Newark EIcIm8. .............. 303-757-3351 
co EnglewoOd. StarIng EJctms. ••...••••. 303-792-3939 
co WaetmllI8IIIr, ITT MuIllcolqJonenls ... 303-461-6740 
co WheaIrkIge. BaIIInds. ................. 303-424-1985 
co WheaIrIdge, Bellinds. -.lIT .... ....... 303-431-8732 
CT WaIIIngIord, Sagar EIcIm8. .••••••••••• 203-265-4800 
err WaIIIngIoId, SterlIng EIcIm8. ••••••••.• 203-265-9536 
R. AIIamanIe Spring, BaIIInds. ••.•.••••.• 407:sa&-0079 
R. DeerfIeld Beach, BeIIInds. ............ 305-421-1997 
R. Ft. Lauderdale, Hammond EIc:Ima. .... 305-973-7103 
R. Ft. L.aUdenfaIe. RepIrDn EJctms. .•.•••• 305-735-1112 
R. MIamI L.ak8a, MechatronIca ••.•.•.••.. 305-822-6823 
R. 0I1and0, Hammond EIcIm8. • ••• •• • • • • • 407-84Q-6080 
FL T8II1I8. RapIron EJctms. .............. 8130865-48511 
CiA NoIcnlea, BelInds. ................. :. 404-662-()923 
CiA NoIcnlea, RepIrDn I3c1ma. ............ 404-448-1300 
ID eou. D'alene, A-1 ConsoIIdaI8d, Inc. 

....................................... ~765-3280 
IL ChIcego, Leeda EIcIm8. ............... 312-625-3800 
L Ell Glove, BeIIIndS. .................. 312-640-1910 
L NorthI:Irook. CIasaIc Camps. .......... 312-27H850 
IL ~ Newark EIcIm8. ••••••••• 312-643-0700 
L Schaumburg, Repbon E1cIms. ........ 312-882-1700 
L Urbana, BelIInds. ..... ................ 217-32&-1077 
IN Ft. Wayne, BelIndS. .................. 219-423-3422 
IN Inc:IanapoIIs, BelIndS. ................ 317-675-6200 
IA Cedar RapIds, BelIInds. .............. ,31&-395-0730 
KS ~ SterlIng EJctms. ...... ........ 913-942-5406 
MD CoUnbIa, Sagar EJctms. .............. 301-995-65110 
MD Savage, PyIIronIc Inds. ............... 301-792-0780 
MA HIngIan, Sagar EJctms. .............. 817-74&-8700 
MA UWnIa, RapIron EJctms. .............. 313-525-2700 
MANarwocid, Gerber EIcIm8. ............. 617-789-8000 
MA Sw--. Pel EIcIm8. ••••••••••••••••• 508-67&-3300 
MA WIncIaIar, BelIInds. ................. 817-72&-5800 
MA WobI.m, SterlIng EIcIm8. .............. 817-99H200 
MI Am Arbor, BelInds. .................. 313-971-9093 
MI OllIe ParII. Newark EIcIm8. ............ 313-967-G800 
MN Bl.msvl1Ie, Newark EJctms. ............ 612-684-2799 
MN EdIna, BeU Inds. ...... ....... ..... .... 612-941-1493 
MN EdIna, IIeIquIst .. ......... ............ 612-835-2222 
MN Minneapolis. ~ ~ Supply 

....................................... 612-864-4725 
MN MInneIIpoIIe, Newark EJctms. ......... 612-331-6350 
MN MInneapoIIe, SI8rIIng EIcIm8........... 612-831-2666 
MN, MInnetonka, RapIron EIcIm8. • . •••• •• •• 612-93&0000 
NH HudfIOn, BeIIInds. .................... 8C&882-1133 
NH Naahua, MechaIroIIIcs •••••••••..••.•• 803-8SII-3054 
NJ ~,Mlct-Allanllc.. .. ..... .. ..... 8011-931-5303 
NJ MoanIIIIown, MarIac EIcIm8. •••••••••• 80&-234-4200 
NJ So. PIaInII8Id, SIarIng EIcbna. ......... 201-76&-7000 
NM AI:Juquerque, Int8maIionaI EJctms. .... 505-29HJ951 
NM AI:Juquerque, StertIng EJctms. .•••••.•• 505-6114-1800 
NM BeIIInda., AIbuqu8Ique ............... 505-292-2700 
NY IIutIaIo, SUnmIt DIaI!8. ................ 71&-887-2800 
NY Farmingdale, Winds. ................ 51&-762-9303 
NY Hauppauge, Sagar EIcIm8. .. , ... .. .. .. 51&-348-1300 
NY 1M. Vernon, QAR. IndL .. ... .... .. .. ... 914-699-2244 
NY RocheIIIar, CAM-RPC EIcIm8. ......... 71&-427~ 
NY FIacheater, SUnmIt DIaI!8. ............ 71&-334-8110 
NY AonhanhDma, Allow E1cIms. .......... 51&-467-1000 

Manufacturers and Sales Offices Directory 
NO 0IeaIab0r0. Hammond EJctms. •••.... 91&-275-6391 
NO RaleIgh, Sagar EJctms. ... ......... .... 91H50-9550 
OH Cleveland, CAM-RPC EIc:Ima. ......... 21&-481-4700 
OH CoUnbus, CAM-RPCEJctms.......... 614-895-5449 
OH DayIon, BeIIIndS..QlrrmardaI ........ 513-435-6860 
OH Dayton, CAM-RPC EIcIm8. ............ 513-433-5551 
OH DayIon, SIoIIB.friedrjI8ll .. ....... ..... 513-298-5555 
OH Wor1NngIon, RepIrDn EIcIm8. ••••••••• 814-43&-4285 
OK Tulsa, SterlIng EJctms. .. .............. 916-663-2410 
OR Lake Oswego. BeIIIndS. .......... ;... 503-635-6500 
PA Braddock, L8II EJctms. ........ ........ 412-351-5000 
PA McKean, Advacom Inc. .... :.......... 814-47&-7774 
PA MQntgonayvIIIe, Py\IRinIc Inds. ...... . 215-643-2850 
PA PIIt8buIgh, CAM-RPC EJctms. •..• , . •• . 412-782-3770 
PA ReadIng, IIarbIIy EIcIm8. .............. 215-37&-6118 
so GnlenvllIe, Hammond EIcIm8. ......... 81&233-4121 
TX AustIn, SIarIIng EIcIm8. ............... 512-835-1341 
TX Dalla&,SI8rIIng EJctms. .......... ,.... 214-243-1800 
TX EI Paso. InIematIonaI EIcIm8. ••••...•. 915-598-3406 
TX GnIpevine, MechaIronIcs ............. 817-48H634 
TX HousIon, Newark EIcIm8. ............. 713-270-4800 
TX Houston, S1erIng EIcIms. ............. 713-623-6800 
TX Richardaon, BeIIIndS. ................. 214-690-0466 
UT MIdvale, IIeIIIndS. .................... 801-255-9611 
UT Sal Lake CIty, SIsrIIng EIcIm8. • . •. • • •• 801-972-5444 
UT W8It Valley CIty, Danvw Bela WInIronic Co. 

....................................... 801-966-0378 
VA Herndon, SterlIng EIc:Ima. ............. 703-742-8400 
VA Richmand, SterlIng EJctms. ........... 804-22&-2190 
WA 8eIIevue, Newark E1cIms. ............. 206-641-11800 
WA Melear Island, MechaInlnics SAB, Inc. 

....................................... 
WA Recinond, BeIIInds. ................. . 
WI MlIRukae, Marah EIc:Ima. ........... . 
WI New Berin, CIas8ic Camps. ......... .. 
WI Waukesha, BelIInds. ................ . 
Can Pointe ClaIre, Que., FUlin EJctms. •... 

206-232-4800 
2011-685-9963 
414-475-8000 
414-78&-5300 
414-547-6679 
514-694-7710 

NMC FASTENNG SYSTEMS, Nylon Molding Co~ 
1817 S. CdIomia, MonrovIa, CA 91016, Tel: 818-357-
0801, FAX: 818-303-80II5; En¢ 46; SIs. Mgr: GaIy Fraze 

LDceJ Sales OffIces & Reps 
CA San DIego, MicIowaIe TechnIg. In!:. ••• 
CT Old SayIJrook. AD EJctms. ........... . 
NY SUIIam, lnIonnaIIon AuIomaIIon ••••••• 
NY WhIte PlaIne, 1nIannatIon_ AuIomaIIon 

PA HaIboIO, Della Tech. SIs. ............ . 
TX AustIn, TechIDoI8 ................. , .. . 
WA BoIheI~ ExectronicI ....... , ~ ..... '" • 
can LavaI,Que., Techmallon InIIInL ....... . 

619-693-4280 
203-388-2204 
1114-367-7575 

914-948-4300 
215-1157-G800 
512-464-9027 
206-647-2115 
514-6l19-5lI89 

NOISE COM INc.. E 49 MIdI8nd Ave, Param.I8, NJ 07652, 
Tal: 201-261-6797, FAX: 201-261-8339; FSC No.: 65185; 
EII1IL: 18; SiB. Mgr: GaIy SIInonywI ....... : ... A"821; 

De1304-1311$ 

LDceJ Sales OffIces & Reps 
CA Los Angeles, McDougaIVMc LaughlIn 

CA '~_A*~.~.::::::::::: 
FL CIefnIaIer, Beacon ~ ..••••• 
MD CoUnbla, CnIative MIdg. Aasoc. •••••. 
MA FIeadng, Gadar Aasoc. .............. . 
MN MinneapoIi8, Baltz Aaaocs. •••••••••••• 
NY Plainview, Bartram D Aaron & Co. •.•• 
OH Centarville, ExtensIve EnIpra. ••••••••• 
WA KirIdand, Ala ~ ............ .. 
EXP Palo AlIa, ea. Radar SysIams ....... .. 
can Oftawa, GIg&-TIOn Aaaocs. lid. ..... .. 

213-477-6558 
40&-252-2863 
813-788-2379 
301-680-4181 
617-944-3105 
812-546-6520 
516-349-7399 
513-434-5078 
2OIHI28-0444 
415-322-7448 
813-225-«1114 

NOlATRON, P.o. Box 4042, Harrisburg, PA 17111, Tel: 
717-58+3398, FAX: 717-e39-5831; EII1IL: 5 

NOLl., J. A. co.. P.o. Box 312, MonIOevIHe, PA 15146, Tel: 
412-856-7568; SIs. Mgr: P. carson; DiIIt. Mgr: P. CaI8an 

NON-LINEAR SYSTEMS/DIY. OF ~YPRO CORP. 
4174 SomInto valley Blvd, san DIego, CA 112121, Tel: 619-
535-2155, FAX: 619-535-2189; FSC No.:03626; En¢ 55; 
SiB. Mgt: Jean .. SImmons; DiIIt. Mgr: Jeanne Sirnmona 

NOBLE u.s.A. INc.. NOADION INTERNATIONAL. 447 MaIdI Ad, KanaIa, 
, 5450 Meadowbrook CI., RaIling "......... CIInacIa K2K 1X8, Tel: 813-592-- TB.EX: Ma.fows,L 80006, Tel: 708-364-6036, TB.EX: 206745, ~-... ~, ..... 

FAX: 1-708-364-6045; SIs. Mgr: Robert K.1Iurdck 053-4162, FAX: 613-592-6937 
................................................. A':lOi1 
LDCIII Sales OffIces & Reps 

AI. HunlavlIIe, EIecbo Mach Sis. ........ .. 
AZ PI1aanbc, RF Mayo Aasoc. ........... .. 
AZ Scottsdale. RF Mayo Assoc. ........ .. 
CA Los Gatos, Stewart-Fullerlon Aaaocs. 

40lI-37&0366 
CA MIn. VIew, Stewart-FuIIeItDn Aaaocs. •• 415-964-7870 
CA Napa, Stewart-Fullarton Aasoc. ....... 707-25&-1180 
co Boulder, RF Mayo Aasoc. ............. 303-442-2155 
FL I'III1IaIIon, Gallagher & Aaaocs. ....... 305-473-2101 
CiA Norcroas. EIecbo Mach SIs. .•..•• , . • . • 404-447-6479 
L Chicago, BNI EIc:Ima. ................. 312-775-1717 
IN C8nneI, Fred A Dor8ey Aasoc. ........ 317-644-4842 
KV JamesIown, Fred A Dor8ey Aasoc. .•. ,502-343-4624 
MA ~ Hatch Aasoc. .............. 617-:983-3306 
MI Plymouth, M Rep ..................... 313-42G-2233 
MN MInneapolIs, tIc*IVen Aasoc. ........ 612-574-9963 
MD St. Louis, REPs. ..................... 314-42fH111 
NY HIton, ST SIs. ........................ 71 &G92-9242 
NY FIacheater, CAM/RPC EIcIm8. ........ 71&-427~ 
NC Raleigh, Elecbo Mach SIs. ............ 919-790-9300 
OH Akron, Tom Nachtigal ................. 218-746-6680 
OH CIncInnati, PMR - PrIvett MIr's. ........ 513-825-0022 
OH Powell, Lee Gier ...................... 814-548-5143 
OK BeIIwIy, DesIgn MIdg. ... ;............ 405-76&-5911 
OR Bea\I8r1on, Qu8BI MIdg. ............... 503-641-7377 
PA FIouI1own, c.G.M. Inc. ;................ 215-233-0333 
TN GnIenvIIIe, Lamons, SIs. Co. ..•..••••. 615-831H1711 
TX AustIn, DesIgn Mk1g. .................. 512-283-9151 
TX Dallas, DesIgn MIdg. .................. 214-480-6151 
TX HousIon, DesIgn MIdg. ................ 713-550-3318 
WA Bellevue, Qu8BI MIdg. ................ 206-747-9424 
can EdmanIon,AIbarI Deskin Sis. ........ 403-48&-2106 
Can MaIkIwI\ Ont. DesIcin Sis. ............ 41&-475-1412 
Can Nepal, Ont. DesIcin Sis. ............. 813-22&-1201 
can St. Laurent,P.Q., DesIcin SIs. ........... 514-331-2860 
Can T~ Man., DeeIdn SIs. ••••••••• 403-48&-2106 
Can V_.ac.. DesIcin SIs. ••••.•••••• 804-324-8343 

LDCIII DIsIJ1butDts 
CA irvine, ITT ~ .............. .. 
CA San Joae, ITT MuIlicon1Js. .......... .. 
co W-*'star,ITT~ •••••••• , 
L AddIson, BeIIord EJctms. ............ .. 
.. Addiaon, BeIIord EIctms. ............ .. 
MA EIIIIerica, Baldwin Camps. ... , ....... .. 
MO St. LouIs, Fra1Idin EJctms. ........... .. 
NY RDllkDlllall8, BIIdwIn Camps. ...... .. 
OH CIIIveIMd, CAM/APe EJctms. ...... .. 

714-727-4001 
40&-463-1404 
303-461-6740 
7OIHI91-1100 
708-691-1118 
508-687-6710 
314-42fH111 
518-58&-5700 
21&-481-4700 

NOHAU CORPORATION. 51 E CIIn1JbeII Ave, 
CarI1lbeH. CA 95008, Tal: 4OH68-182O, 4OH66-4493, 
FAX:, 406-378-7869 ...................... De1300-1303 

NORB.COM IM:>S.. 83 Maine Sl, FannkIgdaIe, NY 11735, 
Tel: 518-2411-7245, FAX: 51&-249-3746; En¢ 30 

NOREN PRODUCTS INC.. 1010o'Brlin DIIv&, Menlo PIt, 
CA 94025, Tal: 415-322-9500, TB.EX: 17-1410 NaNn 
MNPK. FAX: 415-324-1348; SiB. Mgr: JIm BlaIr 

NORGREN. 5400 South ~ UttIaIon, CO 80120-
1883, Tel: 303-794-2fI11, TB.EX: 46541; EqIL: 881; SIs. 
Mgt: Mark SheIIentJIiIga 

NORITAKE co.. INC., NoriIake eo.. Umited (Japant 
23820 HawIhome Blvd, Ste. 100. Tanance, CA 90605, Tel: 
213-373-6704; FSC No.: 213-772-3918; EII1IL: 7; SiB. 
Mgr: Y. TaIIIUIa 

NORMA MESSTECHNIK OPTIK, EIekIronIk GmbH., 
EumIgweg 7, Wr. NaudorI,Aualrla2351, Tel: 02236 81530, 
TB.EX: 79316, FAX: 02236 63080; En¢ 250; S/a. Mgr: 
Hr. Wtibar; DIIlt. Mgr: Hr. ~ 

NORPLEX OAK INC.. p.o. Box 1448, Lil CnIaa&, WI 54802-
1448, Tel: 80&-784-6070, TB.EX: 59-2257; EII1IL: 2,200 

NORTH AMERICAN, PHLIPS CONTFIQ.S CORP. 
see Airpax Corporation. Ch88hire Div. 

NoRTH AMERICAN PHLIPS LIGHTING, 200 Franklin 
Sq. Dr. SomeI88I, NJ 08875, Tel: 201-583-3000, 1WX: 
510-6115-5661; En¢ 800; SiB. Mgr: C. J. L.ahmann 

NORlH ATLANTIC INDUSTRIES, 80 Plant Ave, 
Hauppauge, NY 11788, Tel: 51&-582-8500, TWX: 51c)' 
227-9880, FAX: 51&6112-8079; FSC No.: 07342; EII1IL: 
320; SiB. Mgr: Ken SaIz .. ,..................... De13111 

LDCIII Sales OffIces & Reps 
AI. HUnlavlIIe, Taqspec. Inc. .............. 205-883-8899 
FL Cape CMaveraI, TeqSpec .......... ;. 407-783-3444 
FL Pam HaIIlor, Teqapec ................ 813-942-6006 
GA 'SnelMIIe, TeqIJpac..................... 404-972-7955 
L aIcago, Pal lind EIcIm8. ............. 312-726-3513 
IN IndIanapoIIe, Pal LInd EIcIm8. ......... 317-632-7444 
IA Cedar RaIlkI&. PaIaIine ErQg. ........ 319-3lI5-II071 
MA IIIringIDn, InIaraaII ................... , 817-273-3644 
MI MalIson HaIghIa. WI<M Aasoc. ....... 313-688-23OQ 
MN CIrelli PNa, Pal LInd EJctms. ......... 612-788-5770 
MD FIorIsaanI, PaIaIIna ErQg. .......... ,. 314-113e-08OO 
NY Saugerti8a. Beckpap, Inc. ............. 914-248-3031 
NO WhIIon&Iem, 1eqapec II ........... 911J-785-5553 
OH Dayton, WI<M Aasoc. ......... ;....... 513-434-75C)C). 
OR WlIaonvIIIe, SynIIIk ............... • .. .. 603-882-2750 

750 North American offices only. For worldwide reps & distributors, see VoL W. EEM 1991 



Manufacturers and Sales Offices Directory 
PA Horsham, Pennsylvania Sci. DYes. .... 215-9~700 
TX Houston, ScientIfic Sis. ..............• 71:H145-6218 
TX Richardson, Scientific Sis. ............ 214-231-6541 
WI Milwaukee, Pat Unci EIcIms. .......... 414-224-0146 

NORTHEAST INNOVATIONS, INC., 'PO Box 1214, 
Concord, NH 03302, Tel: 603-738-8260, FAX: 603-738-
4506; EmpL: 10; SIs. Mgr: Ryan Irving 

NORTHERN AMPOWER CORP., 47067 Grend River, 
Novi, MI 48374, Tel: 313-349-4860, FAX: 313-349-5692; 
EmpL: 30; SIs. Mgt: RonaJd Kirsch. . . . . . . . . . . .. 001914 

NORTHERN MAGNETICS INC, 16124 Wyandotte, Van 
Nuys, CA 91406, Tel: 818-997-8675, FAX: 81&-997-3935; 
EmpI.: 12 

NORTHERN PRECISION LABS.. 11 Madison Ad., 
Fairfield, NJ 07006, Tel: 201-227-4800, FAX: 201-575-
5973; Empl.: 95; SIs. Mgr: P. Pytal 

NORTHERN TECHNOLOGIES CORP, 35 Rivera Dr, 
Unft No. 5, Markhem, Ont, CAN L3R 8N4, Tel: 41&-475-
9320, HI00·45&-1875, FAX: 41&-475-5719; EmpL: 30; SIs. 
Mgt: Alan Pelt 

N~ North Hills 
A Porta Systems Company 

FAX: 516-759-3327 
NORTH HILLS ELECTRONICS, 1 Alexander PI, Glen 

Cove, NY 11542. Tel: 516-671-5700, TELEX: 46-6886; 
FSC No.: 98821; Empl.: 100; SIs. Mgr: Steve Muth 
...... ... ... . . .. . . . •. .. .. .. . ... .. ... . .. .... A·2310-2313 

Local Sales Offices & Reps 
AZ Phoenix, Mercury Eng. Sis. . . . . . . . . . . . . 602-265-0344 
CA Campbell, Sedillo eo.. Inc. ............ 40&-374-5222 
CA North Palo Alto, Til-Rep .............. 415-965-1822 
CA Palo Alto, Tri Rep ..................... 415-985-1822 
CA South EI Toro, Par MkIg. .............. 714-76&-6021 
CO LiItIeIon, Mercier & Assoc. .•••.•.•..•. 303-77<Hl666 
CT Wethersfield, Underwood Sis. Corp. ... 203-563-3046 
FL Clearwater, Breman Assocs. ......... 813-44&-5006 
MD Baltimore, Stemler Aasocs. Inc. ....... 301-1144-4840 
IL Wheaton, Vine Tech. Sis. ............. 913-642-7220 
MD Laurel, CSOS •••. . • • . . . • • . . . • . • . . • . ... 301-953-7884 
MA Hingham, NorIhaast Rep. .............. 617-749-6700 
MA Lowell, Underwood Sis. Corp. ......... 617-25&-8191 
MN Eden Prairie, COM-TEK Sis. .......... 612-941-7181 
MN Minneapolis, Hei-lite Sis. ............. 612-861-6051 
MO SL louis, Alpha Tech. SIs. ............ 314-537-2647 
MO Sl Louis, Thunderbird Tech. Sis. ...... 314-298-6984 
NY WhItney Poin~ T AE. Reps ...... . . . . .. 607-692-3705 
NY AI:lerIson, DOL Engrg. ................ 51&-747-3944 
OH Dayton, Mid-Con EIcIms. ....•........ 513-637-2643 
OR Portland, EV8rgreen MkIg. Grp. . . . . . . .. 503-643-8020 
TX Dallas, Milestek.lnc. .................. 817-455-7444 
TX Houston, Milestek. Inc. ................ 713-376-6776 
WA Saattle, E~ MkIg. Grp. ......... 206-633-3160' 
WI Genoa City. Vine Tech. Sis. ........... 414-27&-3871 
can Montrea~ ComponeIics Ltd. ........... 514-331-9930 

Local DistribuIDIs 
MD Laurel, Rayrne .•......•..•.....•.... HIO~447-2962 
TX Argyle, Miles Tek, Inc. ................. 817-455-7444 

NORTH HILLS ELECTRONICS INC., Power Products 
Div., 1 Alexander Place, Glen Cove, NY 11542-3796, Tel: 
516-671-5700. "TaEX: 46-6886 NOHll CI, FAX: 51&-
759-3327; Empl.: 135; SIs. Mgr: Jay M. Mohr 

NORTHLAKE ENGINEERING, INC, 999 Anfta Ave., 
AntioCh, R. 60002, Tel: 706-395-5710. FAX: 706-395-9101; 
FSC No.: 50638; EmpI.: 120; SIs. Mgt: W. A Hardt 

NORTHWEST ANALYTICAL INC., 520 N. W. Davis Sl, 
Portland, OR 97209, Tel: 503-224-7727, FAX: 503-224-
5236; Empl: 14 

NORTHWEST MICROCIRCUITS, INC., 211 S. 9th - P.O. 
Box 1199, Philomath, OR 97370, Tel: 503-929-8424, FAX: 
503-929-6428; EmpL: 15; SIs. Mgt: Matt Granam 

NORTON ASSOCIATE~ "IC., 557 Oak Sl, Copiague, 
NY 11728, Tet 51&-842-4886, FAX: 51&-842-4667; FSC 
No.: 06739 

NORWESCO, INC, See Norwesco Interconnect 
Devices 

NORWESCO INTERCONNECT DEVICES, 2833 
Plaelics Drive, Gastonia, NC 28053, Tel: 704-86&-3581, 
FAX: 704-887-()577; EmpL: 80; SIs. Mgr: Frank Pellati 

NOVA ELECTRIC CORP., Technology DynamiCS, 
Inc., 100 School Sl, Bergenfield, NJ 07652, Tel: 201-385-
0500, FAX: 201-385-0702; FSC No.: 29019; Empl.: 50; Sis. 
MgT: Kenneth Niovltch ................... 002214-2215 

Local Sales Off/C8S & Reps 
AZ Phoenix, CPS Assoc. ................. 602-24&-1097 
CA FlinIridge, Synertak Mklg. ............. 81&-915-1439 
CA Los Alios, Jay Stone Assoc. .........• 415-948-4563 
CO Englewood, Odyssey 1 ............... 303-773-6176 
CT W. Hartford, Power Factor Assoc. ..... 203-233-0600 
FL Orlando, Truex Assoc. .....•.......... 407-65&-2180 
KS Kansas City, Hanis-Hansen Co. .. . . . . . 81&-763-6200 
MD RockvIlle, MarkIron ................... 301-251-6990 
MA Whitinsville, Power Factor Assoc. ..... 50&-234-6415 
MI OeIroil, CornIeI ....................... 313-35&-2505 
MN MinneapoUs, Whfte SIs. Co. ........... 612-553-1818 
MO SL Louis, Harris-Hansen Co. .......... 314-432-3611 
NJ Westfield, Metro-Mlcs ..... . . . . . . . . . • .. 201-233-6116 
NM Albuquerque, Fry-Gatae Assoc. ....... 505-282-1525 
NY Hauppauge, MetrcrMIcs .............. 51&-361-6134 
OH Cleveland, Corntel Assoc. . . . . • . . . . . . .. 21 &-442-8080 
TN Knoxville, Southam Automation Sis. .. 61 ~8488 
TX ,Dallas, carey McMahill Assoc. ........ 214-881-1414 
UT Odyssey 1. ........................... 801-485-4728 
WA Bellevue, Topp ....................... 206-747-5400 
can Ottawa, Ont, Sublec .... , .............. 613-723-7720 

NOVATEK CORPORATION. 3700 NW 124th Ave.. Coral 
Springs, FL 33085, Tel: 305-341-7700, TELEX: 522800 
AM EXECT, FAX: 305-345-9334; EmpL: 15; SIs. MgT: Joe 
DiBrigida 

NOVA TRAN CORPORATION, Union carbide 
Corporation. 100 Caposftion Dr, Clear Lake, WI 54005, 
Tel: 715-283-2333, FAX: 715-283-3189; EmpI.: 95; SIs. 
Mgr: Bill Henry 

NOVATRONICS INC., 677 Erie Sl, p.o. Box 61 0, Stratford, 
Ontario, Canada NSA aV6, Tel: 51&-271-3880, TELEX: 06-
955394, FAX: 51&-271-9781; Empl.: 100; SIs. Mgt: laraine 
Murray 

NOVOTECHNIK u.s., INC, 237 Cedar Hill Sl, 
Marlborough, MA 01752, Tel: 50&-485-2244, FAX: 50&-
465-2430; FSC No.: MULTIPlE; Empl.: 8 

NRD INC., Subsidiary of Mark IV Inds., Inc., 2937 
All Blvd. N, Grand Island, NY 14072, Tel: 71&-773-7634, 
TELEX: 91578 NRD GRDI, FAX: 71&-773-7744; Empl.: 
100; SIs. Mgr: James Curtis; Dis!. Mgr: Larry Keating 
................................................. 002238 

Local Sales OfficeS & Reps 
AZ Tempe, Frank Steinmetz & Assoc. .•.. 602-829-0854 
CA Santa Clara, Tech-Ser, Inc............. 40&-49&-1004 
CA Torrance, Tech-Ser,Inc. .............. 213-37~72OO 
FL SL Cloud, Kurt Whftlock Assoc., Inc. . .. 407-892-9876 
IL Chicago, MGA Kokomo .. . . . . . . . . . . . . . 312-775-1151 
FL Kokomo, MGA Kokomo. . . . . . . . . . . . . .. 317-455-0444 
KS Lenexe, MIDTEC Assoc., Inc. . . . . . . . . . . 913-541-0505 
MA Salem, Alpha-Stat .................... 50&-744-1100 
MI Southfield, M. Gottlieb Assoc.lnc. ..... 313-35&-4151 
MN Edina,Omnl-Tec ...................... 612-881-4447 
MO SL louis, Mldtec Assoc., Inc. .......... 314-275-8666 
NY Fairport. Rod Patterson Aasocs. . . . . . .. 71 &-425-2738 
NC Charlotte, ~ Aasocs. .... . . .. 704-527-2530 
PA F_rviIIe,ARCAasocs. ............. 215-384-1050 
TX Dallas, ScaIon, Hughes & Aasocs. .... 214-73&-2888 

NTE ELECTRONICS, INC, 44 Farrand Sl, Bloomfield, NJ 
07003, Tel: 201-74&-5089, FAX: 201-74&-8224; FSC No.: 
7T184; Empl.: 60; SIs. Mgt: CindY Habick; Dist. Mgr: Mary 
Damiano 

I!i i:4 
FAX: 708-390-6482 

NTK TECHNICAL CERAMICS, NGK Spark Plugs 
(USA~ 1200 Business Ctr. Dr., Sufte 300, Ml ProspecI. IL 
60056, Tel: 708-824-1133; FSC No.: 95-24&-1286; SIs. 
Mgt: Marl< Ota; Dist. Mgt: Chuck Ito 
....•........................... " .. A·1699-1704, 1822 

Local Sales OfficeS & Reps 
AZ Meea, NTK Tech. Ceramic ............ 802-82~900 
CA San Jose, NTK Tech. Ceramic ........ 40&-727-5180 
FL Longwood, D-Assocs. ...............•. 407-321-9594 

OAKGRI 
FL MaiUand, D. J. Ellis & Aasocs., Inc. •••• 305-645-1101 
GA Atlanta, L&D Inc. •••.•.•.•.. . . • . . . . . . . . 404-455-3483 
IL Ml Prospect, NTK Tech. CeramIc ..... 708-824-1133 
IN Fl Wayne, T.x. Sis. ......•............ 219-489-4447 
IA Chanhassen, Barnes Sis. Aasocs.. . . . . . 812-934-2907 
MA Farmingham, NTK Tech. CeramIc ..... 5OB-62O-022O 
MI Ann Arbor, JorderI-EIIiotl SIs. Inc. ....• 313-662-4087 
MI Jackson, Jordan-EiIIottt Inc. .......•... 517-78&-8353 
MN Chanhassen, Barnee Sales Assocs. . . . 612-934-2907 
NJ SpringIIeId, NTK Tech. Ceramic . . . . . . . 201-376-6070 
TX Dallas, NTK Tech. Ceramic ........... 214-404-1173 
Can Ontario, NGK Spat1< Pklgs Canada '" 41&-291-9746 
can Scarborough, Onl, NGK Spark Plugs Canada Ltd. 

.................................•..... 41&-291-1927 

NUCLEAR RESEARCH CORP, 125 THus Ave., Box H. 
Warrington. PA 18976, Tel: 215-343-59DO, TELEX: 51~ 
665-6525 NRC WNTN. FAX: 215-343-4810; FSC No.: 
96696; EmpL: 130; SIs. Mgt: Tom O'Malley; DisI. Mgt: 
Tom O'Malley 

NUCLEONIC PRODS, See Thomso~F Camps. 
Corp., Passive COrnps. Div. 

NU-CONCEPT SYSTEMS, 2725 Advance La.,P. O. Box 
587, Colmar, PA 18915, Tel: 215-822-6400, FAX: 215-822-
1427; FSC No.: 58581; EmpL: 10; SIs. Mgt: Robert F. 
Schauerle 

NU DATA, INC, 32 Fairview Ave., UtIle Silver, NJ 07739, 
Tel: 908-842-5757, TELEX: 271139, FAX: 90&-842-5757; 
EmpL: 20; SIs. Mgt: Richard A Previte; DisI. Mgt: George 
Serbe 

NUMERIX CORP, 20 Ossipee Ad., Newton, MA 02184, Tel: 
617-964-2500, TELEX: 948032, FAX: 617"1169-4380 

NWL CAPACITORS, NWLTransformers, 1 
Industrial Drive, Snow Hil~ NC 28580, Tel: 919-747-5943; 
EmpI.: 55 ................................. A.1120-1122 

LocaISsJae OffIces & Reps 
NJ Haddonfield, M&S Mesa Inc. .......... 609-429-7055 
NM Albuquerque, Westfahl & Assocs. ..... 505-28&-1433 
NY Canandaigua, Jones/Sudder ......... 71 &-384-2828 
NY Nassau, Dave Jonee(Jones/Sudder) 

....................................... 51&-76&-9575 
OH Maineville, George Barnet .......•.... 513-677-0922 
VT Whfta River Junction, Gary Jones(Jones/Sudder) 

. . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . 802-295-5260 

NWL TRANSFORMERS, .Rising Sun Ad., P.O. Box 358, 
Bordentown, NJ 08505, Tel: 609-29&-7300, FAX: 609-29&-
1982; EmpL: 225; SIs. Mgt: Helmut Herder 
..................... A·1120-1121, 2314-2315; 001915 

WILLIAM F. NYE, INC., P.O. Box G-927, New Bedford. 
MA 02742-0927, Tel: 508-996-6721, TELEX: 940807, FAX: 
50&-997-5285; EmpL: 27; SIs. Mgt: Donald R Fairbanks 
................................................. C·1146 

Local Sales OfficeS & Reps 
MI Pleasant Ridge, Brian C. Holley ....... 313-542-2720 

NY GLASS PLASTICS, Calnetics Corp., 7314 E. 
Madison Sl, Paramount CA 90723, Tel: 213-63&-1035, 
FAX: 213-531-0893; Empl.: 60; SIs. Mgt: Chris Ward 

NYTRON INDUCTORS, INC., 700 Orange Sl, 
Darlington, SC 29532, Tel: 803-393-5421, TWX:, 81~865-
2182, FAX: 803-393-4123; FSC No.: 83125; Empl.: 450; 
SIs. Mgt: John Elfiot ........... A.1214-1235; a.1023 

FAX: 708-556-4216 
OAKGR~BY INC., 88 N. Dugan Ad., Sugar GroVe, IL 

60554, Tel: 708-55&-4200; FSC No.: 76854; EmpL: 300 
..... .. ...... . ....... ........ ..•.. .... 801833, 1754-1758 

Local Sa/ae Offices & Reps 
AI- Huntsville, EIectramark, Inc. .•......... 205-830-4400 
AZ SoottsdaIe, caretree EIcIms. Sis. .....• 802-951-9121 
CA Laguna Hills, Filch As8ocs. ........... 714-951-0196 
CA Los Gatos, Stewart/Fullertoit ......... 40&-37&-0388 
CA Mountain View, Stewart/Fullerton..... 415-984-7870 
CA Napa, Stewart Fullerton & Assoc. ....• 707-25&-1160 
CO Englewood, KrabIll Corr1l Sis. ........ 303-771-0955 
CO Grand Junction, KrabIll Comp; Sis. :... 303-243-6220 
FL Altamonte Springs, Electramark FL ... 407-~ 
GA Non:ross, EIectramark, Inc. ...•.•.. .•.. 404-44&-7915 

EEM 199'j North American offices only. For worldwide reps & distributors, see Vol. W. 751 



OAKGRI 
II. ,Cary, GoIbeckIMilota ••..• ; .•. , • . • •. . . 709-639-3424 
IL CrystaIl.ake, Oak Switch Sys. Inc. .... 815-45905000 
IA Cedar RapIds, Pattison Sis. ........... 319-395-9868 
KS Parker, S.W. Wollard Assocs. • . • . • • • . . . 913-898-6552 
MA Acton, Boston EIcIms. Assocs. ...•.... 508-264-4456 
MI White PIgeon. Jim Wells &,Assoc. .... 616-483-7179 
MN BIooningt(jn. Murnco & Assocs. ...... 612-854-4161 
FL Boca Raton, EIecIramaIk FL .......... 407-392-1763 
NY Henderson. Cerefree EIcIrns. Sis. ...•. 702-3BB-BB5B 
NJ Mountainside, Henry G. RIchter ....... 201-233-4615 
NJ Mt Laurel, Eastern EIctms. ............ 609-778-3108 
FL Tampa. Electramark FL ............... 813-8B9-n75 
NY PIttsford, Ac.s. ....................... 716-381-3818 
NC Raleigh. Eastern EIcIms. .............. 919-8711-7591 
OH Cincinnati, JMK EIcIrns. ............... 513-271-3860 
OH MiddlebUry Heights, JMI( EIcIms. ..... 216-234-1202 
OR TIgard. Rep-West .......... ; .. .. .. .. .. 503-839-0325 
PA PhoenIxville, HenrY G. Richter ........ 215-495-8176 
TX Dallas. Dal/Tex Rep.. Inc. ............. 214-991-n99 
WA Seattle, Rep-West .................... 206-283-8351 
Can Mississauga.Ont.,GMA(Toronto) .... 416-671-8111 
Can Richmond, Ont, GMA(Ottowe) ........ 613-B38-44BO 
Can St Laurent. Que.. GMA (Montreal) .... 514-335-9572 

I..DcaI Di8IJibuIots 
At Huntsville, Comi>onent Disll'. •......•.. 205-663-7501 
AZ ScoIIsdaIe, Harper SID ............... 800-442-n37 
CA Compton. Harper SID .. .. .. .. .. .. .. .. • 213-979-5090 
CA San Diego. Harper SiD................ 619-578-2500 
CA San Jose, Harper SID.. .. .. .. .. .. .. ... 4()60943-9490 
CO Denver, OSlO .................... , .... 303-292-9594 
CO Englewood, Component Distrs. ....... 303-7~16 
FL Melbourne. Component Disll' .......... 407-724-9910 
FL W. Palm Bch., Wings Electro SIs. Co. 

••.• .. .. ..•. .. . •. .. .. . .•.. . .. . ... .. .... 407-796-6606 
GA Norcross, Component Disll'. • . . .• . . . . .• 404-441-3320 
II. Crystal Leke, SIJb.Sern, Inc. .. .. .. .. ... 815-459-4139 
IL Rosemont. Advent EIcIms. ............ 709-297-6200 
IA Cedar RapIds, Advent Elctms. ........ 319-363-0221 
IN IOOlanapoHs, Advent Elclms. .......... 317-872-4910 
MA Canton,Impact Sis. ................... 617-821-1500 
MA Westborough, In-Stock Prods. ........ 508-870-5750 
MA Westwood, Sernad ................... 617-329-7373 
MA Wilmington. Not1h Star Elctrns. ...... '.' 508-657-5155 
MI Farmington Hills. Advent EIctms. ...... 313-4n-l650 
MN Minneapolis, Berquist ........ , . . . . . . .. 800-328-3682 
NY Hauppauge. Fairmont Elec. ........... 516-231-3313 
NY Jamaica, Caison Co. .................. 716-525-5900 
NY Northport. Coke-eI Aerospace Co. .... 518-754-2233 
NC Raleigh, Component DiBlr. ............ 919-787-7311 
OH Cantervtlle, IPO ....................... 513-435-2086 
TX Dallas, Component Distr. •.•.••.....•. 214-644-0373 
TX Irving. Harper S. L D .............. ,.... 214-821-0500 
WI Milwaukee, Progressive Image. Inc. ... 414-321-4722 
Can Burnaby, B.C. Sernad EIctm. DisL ..... fKl4-42O.9B99 
Can Calgary, Alberta, Semad EIcIm. Diet .. 403-252-5664 
Can Concord, Ontario. Westbume EIec. Supp. 

....................................... 416-860-3545 
Can Markham, On!., Sernad EIctm. Dis!. •... '416-475-3922 
Can Ottawa, On!., Semad EIcIm. Diet . . . . .. 613-727-8325 
Can Pointe CIaire,Quebec, Semad Eictm. Diet 

• . • • . . . . • . . . • . . . . • . . . . • . • . . . . . . . . • . . . .. 514-694-0860 
AZ Tucson, Carefree Elctms. Sis. ...•..... 602-882-8642 

OAK SWITCH SYSTEMS, See OakGrigsby, Inc. 

OAKTRON CORPORATION, MIx. 704 30th St, Monroe. 
WI 53566, Tel: 60&-328-5560. FAX: 608-328-5575; FSO 
No.: 07109; Empt.: 100; SIs. Mgr: J. F. Disch 

OAL ASSOCIATES, INC. p.o. Box J, Escondido, CA 
92033, Tel: 619-743-7143, FAX: 619-743-2460; Empl: 18; 
SIs. Mgr: Mark Lohkernper 

It's a good connection to have, 

INTERCONNECT SPECIAL TIES, INC, 

(800) 752-4777 FAX (714) 447-3976 

~ 
TERMINAL BLOCKS AND 

IC SOCKETS 

(800) 752·4777 
Everything For Your Connector Needs 

SPECIALIZING IN Hard to Find Components 
and Value Added Service 

Manufacturers and Sales Offices, Directory 

CAS INC. See Optimum Applied SY$lems 

OCEAN MOTIONS CO~ p.o. Box 130, Barringt(jn. FH 
02806, Tel: 401-24&-1394, FAX: 401-246-0075; FSO No.: 
64654 ._ .. " .. " .. "_ .. ,'" ........ " .... ,, ...... 801924 

Local SeIeS Officee & Reps 
CO een-, Control Agcy. Inc. ."......... 303-694-9214 
UT san Lake City, Controt Ag::y • ••••••••• _.801-288-9680, 

, FAX:801-26B-9924 , 
OCEAN STATE THERMOTlCS, INC. 27 Thurber Blvd, 

Smithlleld, RI 02917, Tel: 401-231-4640, FAX: 401-231-
4641; EmpI.: 50; SIs. Mgr: Stephen R Hecht; DIsl, Mgr: 
Stephen R Hecht ' 

NC Charlotte, ZeIco Assocs. .............. 704-541-8122 
OH _Columbus, Ohio $emitronics Inc. ..... 614-488-9561 
OH Dayton. Mohawk Intronics .... "...... 513-434-8873 
OH No. Ridgeville, TMS, Inc. ...... " .... " 216-327-3527 
OK StlIIwaIer, AcudaIa Inc. .. , .. " ....... " 405-743-1686 
OR Portland, Tapp Engrg. Sis. Corp. •.•• ,. 503-244-7265 
PA Pillsburg, TMS........................ 412-221-2338 
FH Narragansett, Pat Aasocs. .......... " 401-~ 
TX AustIn, AcudaIa Inc.................... 214-424-3561 
TX Houston, AcudaIa Inc. .. ,............. 713-5fIO.2451 
TX Plano,AcudaIa Inc. ...... : .... " .. ,... 512-476-1018 
UT san Lake City, MC Squared, Inc. .. ".. 801-298-3388 
VA WaverIy,EIectra-Tech _ ............. " 1104-834-2417 
WA Bellevue, Tapp Engrg. SIs. Corp. ;.".. 206-747-5400 
Can Brossard, On!., CTH Industrial Controls. 

............ , ................... ,...... 514-871-2181 
OCE' GRAPHICS, 385 Ravendale Dr. Mountain View, CA Can Edmonton, Ab., CTH lristrs. ....... -... 403-466-2900 

94039,TeI:415-964-7900,FAX:415-961-6152; SIs.Mgr: Can Samia,Ont.,ArmatekControIs ........ 519-332-0100 
Bill Manos; DIsl. Mgr: Bill Manos Can Toronto, On!., Armatek Controls -...... 416-251-3111 

OCTAGON SYSTEMS, 6510 W. 91st Ave.. Westminster, 
CO 60030, Tel: 303-430-1500, FAX: 303-426-8126 

OCULAR INC. 610 Presidential, Sle. 100. Richardson, TX 
75081, Tel, 214-437-2561, FAX: 214-437-2562; Empt.: 
110; SIs. Mgr: Ben Kwong .. " ...... "". 801106-1107 

1..Dc81 SeIee Officee & Reps 
CA San Dimas, A-F Sis. Engrg. ........... 714-599-4412 
CO Arvada, Arrowhead Sis. _. _ •... _ • . . • . • • 303-423-5556 
FL Hollywood. Advantage Camps. __ . . . . . . 305-962-2255 
IL Arlington Hgta., Coombs & Assocs. ••• 708-439-9610 
tN Fort Wayne, Menze Sis. ""_: ...... ". 219-747-5616 
MA Swansen. Wm Poisson & Assocs. • _ .. 508-877-3655 
MN Corcoran, Mktg. Assocs. ..... ,- ... "... 612-420-2508 
MO Kansas City, EPt, Inc. " ... " .... ".... 81 &:523-8911 
NJ Wayne. Paul Breen Assocs. , .... __ .. .. 201-896-8683 
NC Durham, Advantage ~ __ .. __ • __ • 919-383-0933 
PA Newlon, IOOL Sis. Assoc. . __ ...... ___ " 215-660-2076 
TX Dallas. Component Technlg. . __ • __ • .. • 214-783-8631 
WA Renton. K.R. Jensen Sis. Co. •.. _. , .. ,_ 206-2n-2n2 
WI Milwaukee, Coombs & Assocs. ..... 00 414-351-8123 

ODU-USA, INC., OOU-KONTAKT GmbH; 4620 Calle 
Quetzal, Camarillo, CA 93012, Tel: 805-484-0981, FAX: 
805-484-7458; EmpL: 1; SIs. Mgr: Ran EberleIn 

CECO CORP, 4607 S.E International Way, Milw<lukie, OR 
97222, Tel: 503-859-7932, TELEX: 36-0350, FAX: 503-
653-8310; FSC No.: 95266; EnipI.: 700; SIs. Mgr: Deve 
Funer, VPSIs. 

OGALLAlA ELCTANS., Div. Arnold Engrg. Co.. Box 59, 
Ogallala, NE 69153, Tel: 308-284-4093, FAX: 308-284-
4740; EmpL: 41; SIs. Mgr: H. L Harrlngton 

OGDEN MANUFACTURING CO. 48 W. SeegeI's Roed, 
ArUngton Heights, IL 60005, Tel: 709-593-6050, FAX: 709-
593-6062; Empt: 250; DIsl. Mgr: Gordon D. Hollander 

FAX: 614-486-0743 
OHIO SEMITRONICS. INC. 1205 Cheeapeake Ave.. 

Cotumbus, OH 43212, Tel: 614-488-9561; FSC No.: 12086; 
EmpI,: 47; SIs. Mgr: G. CIagatI. __ 00 .. __ .. 801925-1944 

I..DcaI SeIee Offices & Reps 
At Huntsville. Datarep Inc. ..... 00........ 205-B81-Cl361 
AZ Tucson, Sheldon Equip. .. 00 00 _ .. _..... 602-722-1452 
CA Arcadia, Van GoIt & Assocs. __ .. __ .00. 816-445-9726 
CA Fremont, FLW, Inc. .. • .. .. .. .. .. .. .. .. . 415-651-8511 
CO Denver, MC Squared Inc. .. ____ .. __ ... 303-266-1414 
DC DumIrIas, Electra-Tech __ ....... 00 .. .. 703-670-8962 
FL Margate. Datarep ............ , __ 00 .. .. 305-966-6568 
FL Orlando, Datarep .... __ ........... 00 __ 407-843-5224 
GA Mariatla, FLW . __ ..... 00 _ .... ___ .. 00.. 404-424-1731 
IL Columbia, RL Weisheimer & Assocs. 

... __ ...... ____ " ... 00 __ ... 00 _. __ 00' 00. 314-487-7328 
II. Park Ridge. EIctm. Instr_ Assocs. • __ . • . 709-298-2290 
IN Indiana(lQlis, Electronic Instr, Assocs. 

00 ......... 00 ....... __ ... 00 ... __ 00. ____ 317-257-7231 
KS Kansas City, RL Weishelmer & Assocs. -

............. 00 ....... 00............... 816-561-1711 
MD Edgewood. EJecIraoTech, Inc. ......... 301-876-2254 
MI MiIIord, TMS ......... 00 ....... ' .... , .. 313-380-1514 
MN MinneapoHs, The Mark Co. .. .......... 612-933-3026 
NJ Garwood, ER Mertz. Inc. _ ... 00 • 00 .. .. 201-232-4643 
NJ Haddonfield, GL WiIUame & Assoc. _.. 609-426-6080 
NM AlbuqUerque, MC Squared Inc. •• _ • . . • . 505-293-9090 
NY Latham, L-Tron Corp. ........ 00 ... 00" 516-489-7810 

FAX: 708-675-1505 
OHMITE MANUFACTURING Co., 3601 W. Howard St., 

Skokie, IL 60076, Tel: 708-875-2600, TELEX: 72-4433; 
FSC No.: 44655; SIs. Mgr: KIm Youngbtood; DIst. Mgr: Ed 
Kason ." .. "............................. A.1968-11M14 

1..Dc81 Se/ee Officee & Reps 
At Huntsville, Over & Over ......• , •.... _. 205-837-7105 
AZ Ternpe.EIctm.Dev.SIs. .... -_ .......... 602-436-1547, 
CA' Los Angeles, Wiley Co. ........ "..... 213-666-1611 
CA Santa Clara, Ross MkIg. ......... "... 406-492-0187 
CO Wheat Ridge. Cluff & Aasocs. . _ . . . . . . • 303-425-6804 
FL Altamonte Spgs., Over & Over ........ 407-332-1222 
GA NOrcross. Over & Over ....... "...... 404-449-8205 
IL Mt Prospect, DombroW Co. .... . . . .• .. 709-253-3326 
IN indianapolis, LesIl8 M. DeVoe Co. ..... 317-842-3245 
IA Cedar RapIds, Spectrum Sis. • • • • • • •• •• 319-368-0576 
KS Overland PIt, Spectrum Sis. .......... 913-646-6811 
MA Norwood, Macinnis Co. ............... 617-782-8090 
MI Farmington Hills, RQ. Merchant Co. . . . 313-47&-4600 
MN MInneapolis, EIec. Camp. SIs. .''''.... 612-933-2594 
MO Florissant, Spec1n.m Sis. ..... "...... 314-921-1313 
NJ Englewood Cliffs, Ed Glass Assocs. • _. 201-592-0200 
NY Victor, Net SIs. ...... " " .. .. .. .. .. .. .. 716-924-1844 
NC Charlotte, Over & Over " ..... " .. ".. 704-542-9111 
NC Raleigh, Over & Over ................. 919-876-7336 
OH Westlake, Baehr Greenleaf & Assoc." 216-892-1770 
OR Beaverton, EclIpse Mktg. ...... , ...... _ 503-642-1681 
PA NarbeIh. Bresson Aasocs. .... " .... " 215-864-8460 
PA Warrendale, Baehr Greenleaf & Assoc. 

.. " ..... "." .......... " ........ " ... 412-934-3088 
TX Richardson, Pro-COrnp SIs. ....... ".. 214-869-1500 
WA Radmond, EclIpse MkIg. ...... " .. ".. 208-8115-8991 
EXP Skokie, II., OhmRe MIg. Co. ....... _ .. . 7()60675-2600 
Can Pickering, On!., AQ. Sinmonds & Sons 

1..Dc81 Distribuloi8 
AR Fl Smith, Carlton Bates ... ,', ........ .. 
CA EI Monte, KImball & Stark ..... 00 .... .. 

CA Fountain Valley, Component Ctr ...... . 
CA Oakland, BriO EIctms. ............ 00 _ .. 

FL Orlando, Hammond EIctms. ......... .. 
IL Chicago, Newark Elctms. , .... __ .... __ 
IL Palatine, Ohm EIctms. ... 00 ......... .. 

IN IrKianapolis, 8eI11nds. .. 00 .. 00 ...... .. 

MA Hingham, SiIger EIctms. _ ..... 00 .... .. 

MI Livonia, RS EIctrns. 00 ............... 00 

MN St Pau~ Gopher EIctms. ............ .. 
NJ Camden, GRS EIcIms. _ .. _ ..... 00 ... __ 

NY Buffalo, SUnvnlt Distrs. 00 .... 00 __ .. 00 __ 

NY Lynbrook. ~ Radio Corp. .••.••. 
NY Rome, Rome EIctrns. _ .. 00 __ .. ___ .. _ 00 

OH Akron, AESCO E;1cIrns. ......... 00" 00 • 

OH Dayton. Stotts-Fri9dman Co. ...... __ .. 
OH Warren, REM EIctms. Supp. .. , .... , .. . 
SO Columbia, Dixie EIctms. ... __ ... __ ... .. 
TX Richardson, Altair Co. ___ .... , 00 00 • __ 00 

TX Staffo(d, Harrison Equip. ..... 00 ...... . 

WA Richland, Radar Elec. _ .. 00 ........ __ .. 

WI Milwaukee, Marsh EIctrns. .. 00 .. 00 .. .. 

Can Don Mills, Qnt. Sayner Varah .. 00 ... .. 

Can Wlllciwdala, On!., EIectro-Sonic ...•.•.. 

416-839-8041 

501-648-8201 
816-444-2594 
600-879-3550 
415-834-5688 
407-849-6080 
312-784-5100 
708-359-5500 
317-875-8200 
617-749-8700 
313-525-1155 
612-490-4900 
609-9B4-856O 
716-687-2800 
516-593-2121 
315-337-5400 
216-762-8818 
513-298-5555 
218-373-1300 
SOS-n9-5332 
214-231-5168 
713-879-2600 
5O!Hl43-8336 
414-475-8000 
416-445-2340 
416-494-1686 

OHMTEK INC.. Vishay, 2160 Uberty Dr. Niagara Falls, 
NY 14304, Tel: 716-283-4025, FAX: 716-283-5932; FSC 
No.: 57489; EmpL: 205; SIs. Mgt: WIHlam CuvIaIIo 
.. " ...... " .... " ............... "." .... _ A·1966-1967 

Local Sa/ee Officee & Reps 
At Huntavillll, JWL Assocs. ..... " .... ". 205-883-1712 
AZ Chandler, Mission Mktg. Grp. ......... 602-786-0804 

752 'North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
AZ Phoenix, Howe & Howe Sis., Inc. .. . .. . 602-2&4-7971 
CA Glendale, Mission Mdg. GIp. • • . . . . . •• . 818-247-9110 
CA Redwood CiIy, James S. Heaton Co. .. 415-387-9000 
CA San Diego. V.E.c. ....•................ 819-690-5112 
CA Tustin, V.E.C.-los Angeles ......•..••. 714-544-7024 
co Loveland, V.E.C.-Rocky MIn. .••....•.. 303-667-7500 
CT WailingfIlrd, ~ Rep Assoc., Inc. •.. 203-269-1145 
FL AIIamonte Springs, SemIronic Assoc., Inc. 

. . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .. 407-831-8233 
FL Clearwater, SemIronic Assoc., Inc. .... 813-461-4875 
FL R. Lauderdale, Semtronic Assoc., Inc. 

GA RosweI~ JWL Assocs. ............... . 
IL Skokie, IRI-illinois ....................• 
IN R. wayne. Scott Elclms. ............. . 
IN indianapolis, Scott Elclms. ..•......... 
KS Olathe, Tech. SIs. Assoc., Inc. ........ . 
MD Lu\herviIIe, JA Dougherty SIs., Inc. ... . 
MA Starling, CompatabIe Comps. Inc. .... . 
MA westwood. Comp. Rep. Assoc., Inc. .. . 
MI PIymouIh, Jay Mktg. Assoc ..•.....•... 
MN Bloomington, IRI of MN. .............. . 
MN EcIna, Dunlop Consultants .•.......... 
MN Minneapolis, Dunlop Conslls. ••...•.•• 
MO St louis, Tech. Sis. Assoc., Inc. ...... . 
NJ Flanders, K & R EI19 Sis., Inc. ........ . 
NM Albuquerque, Nelco EIecIronix ....... . 
NY Rochesler, L-Mar Assocs. ..•..•..•.•.. 
~ Charlotte, JWI. Assocs. .•..•........•. 
NC Raleigh, JWL Assocs. ..•......•.....•. 
OH Aurora, EMA, Inc. .................... . 
OH Centerville, EMA, Inc. . ............... . 
OH Worthington, EMA, Inc. ............... . 
OR Beaverton, N.R Schultz Co. ..........• 
PA Horsham, TMI, Inc. ................... . 
TX Dallas, Edward F. Avmond Co. ....... . 
TX Houston, Edward F. Avmond Co. ..... . 
WA Bellevue, UniCornp ........•.........• 
WI Milwaukee, IR~Wisconsin ............ . 
PR Caguas, Comp. Rep. Assoc., Inc. . .... . 
can Concord, Ont, Kaytronics, Inc. ....... . 
can Kanata. Ont, Kaytronics, Inc. ...•...... 
can Ville Sl Laurent, Que.. Kaytronics, Inc. 

301>-731-2484 
404-993-0100 
312-967-8430 
219-489-5690 
317-841-0010 
913-828-2800 
301-321-7690 
508-422-7641 
617-329-3454 
313-459-1200 
612-854-8027 
612-933-9070 
612-544-1070 
314-521-2044 
201-584-5235 
505-293-1399 
716-381-9100 
704-541-5750 
918-787-4826 
216-582-6104 
513-433-2800 
614-438-9452 
503-643-1644 
215-441-4300 
214-826-7620 
713-943-3149 
206-966-5124 
414-789-9393 
1I0IH46-6550 
416-689-2262 
613-584-0080 

514-745-5800 

OK INDUSTRIES, INC. 4 Executive Plaza, Yonkers, NY 
10701, Tel: 914-969-6800, TELEX: 12-5091, FAX: 914-
989-8650; Empl: 200; SIs. Mgr" John Maiboeul 

OLEKTRON CORP. Signal Technology Corp., 61 
Sutton Road, Webster, MA 01570, Tel: 508-943-7440, FAX: 
508-94IH804; FSC No.: 32252; Empl: 160; SIs. Mgr" 
Michael Smith 

OLFLEX WIRE & CABLE, INC., 30 Plymouth Street. 
Fairfield, NJ 07004, Tel: 201-575-1101, FAX: 201-575-
7178; Empl: 25; SIs. Mgr" Peter Deschner 

OlIVER ADVANCED ENGINEERING, 320 W. Arden Sl, 
Glendale, CA 91203, Tel: 818-240-00a0. FAX: 818-240-
6131; EmpL: 28 

OlYMPIC WIRE & CABLE, 1 Madison Ad., Fairfield, NJ 
07006, Tel: 201-227-7996, FAX: 201-227-1606; FSC No.: 
63830; Empl.: 35; Dis/. Mgr" Yvette Archer 

OlYMPUS CORPORATION. Industrial Fiberoptics 
Division, 4 Nevada Dr. Lake Success, NY 11042-1179, 
Tel: 516-489-3880, FAX: 516-489-3973 

OMATION INC.801 Presidental Dr. Richardson, TX 75081, 
Tel: 214-231-5167, 800-553-9119, FAX: 214-783-9072; 
Empl.: 15; SIs. Mgr" Nancy James 

tEOMEGlr 
FAX: 203-359-7990 

OMEGA ENGINEERING, Box 4047, Stamford, CT 06907, 
Tel: 800-826-6342; Ernpl: 500; SIs. Mgr" Peter Casiraghi 
& Nelson Hart ......... a·1760, 1854-1855, 1945-1946; 

C.1799; 001013, 1101, 1142,1191, 1307, 1388-1389, 
. 1422 

OMICRON ELECTRONIC, Ang-KauIfmann-St. B, 
Hohenems, Austria A-6B45, Tel: 6/5576/4010-0, FAX: 
6/5576/5153; ~: 10; SIs. Mgr: Marc Andreas Vogg; 
DIst. Mgr" Marc Andreas Vogg 

OMNICOMP GRAPHICS CORP. 1734 W. Sam Houston 
Pkwy N., Houston, TX 77043, Tel: 713-484-2990, TELEX: 
285801, FAX: 713-827-7540; Empl: 40; SIs.Mgr" Richard 
A Jones 

OMNIBYTE CORP. 245 W. Rooeeveft FId. Bldg. 1-5, W. 
Chicago, R. 60165, Tel: 708-231-8880, FAX: 708-231-
7042; EIT1Il: 30; SIs. Mgr" Peter Czuchra 

OMNIPrinf 
FAX: 408-747-0358 

OMNIPRINT, INC., 11 BB Eiko DrIve, Soonyvaie, CA 94OB9, 
Tel: 408-745-6400; ErnpL: 12 ..... ... .. ... 001102-1105 

Local SaIa8 Offices & Reps 
CA Irvine, OBI Distrs. ..... ;............... 714-250-9003 
Il Arlington Heights, Coombs Assoc., Inc. 

....................................... 312-438-9610 
NJ Fords, Marlin Data •......•.....•.....• 201-738-7200 

OMNI SWITCH USA, INC. 21630 N. 19th Ave., Ste. 8-16, 
Phoenix, AZ 85027, Tel: 602-582-0829, FAX: 602-582-
0665; EmpL: 100; SIs. Mgr" Peggy Ann Wenzel, V.P. 

FAX: 708-893-9991 
OMNI VISION INC., 168 N. Brandon Dr. Glendale Heights, 

R. 60139, Tel: 708-893-1720; SIs. MgT" Wall Kowalski 
. ................................................ B·1109 

OMRON ELECTRONICS, INC., Control Components 
Division, 1 East Commerce Dr. Schaumburg, Il 60173, 
Tel: 708-843-7900, FAX: 708-843-8081; Empl.: 300; DIst. 
Mgr" Mac Rowell 

OMRON ELECTRONICS, INC. F A Systems Div. One 
E. Commerce Dr. Schaumburg, L 80173, Tel: 708-943-
7900, FAX: 708-843-7787; Empl: 300; SIs. Mgr" Sal 
Scafidi 

OMUTEC, Odelies, Inc. 1515 S. Manchester Ave., 
Anaheim, CA 92802, Tel: 714-758-0200, TWX: 910-594-
1461; SIs. Mgr" Robert Asher 

ONAN POWER/ELECTRONICS, 9713 Valley View Ad., 
MlnneapoUs, MN 55344, Tel: 612-943-4800, FAX: 612-
943-4627; FSC No.: 3Z577; EmpL: 500; Sis. Mgr" Jim Vogt 

ONEAC CORPORATION, 27944 N. Bradley Ad., 
Uberlyville, IL 6004B, Tel: 708-816-6000,800-327-8801, 
TWX: 757024 ONEAC USA; Empl.: 250; Sis. Mgr: John 
Jeter; Dist. Mgr" Herb Goldstein 

ONSET COMPUTER CORP. 199 MaIn Sl, PO Bo. 1030, 
N. FaIrilouth, MA 02556, Tel: 508-563-9000, FAX: 508-563-
9477; EmpI.: 10; SIs. Mgr" Lon Hocker 

ONSHORE TECHNOLOGY, 1917 W. 3rd Sl, Tempe, AZ 
65281, Tel: 602-821-3000 

ONTRACK DATA RECOVERY, INC., Ontrack 
Computer Systems, Inc.. 6321 Bury Drive, Ste.15-19, 
Eden Prairie, MN 55346, Tel: 800-872-2599, FAX: 612-
937-5750 

OPAMP LABS, INC., 1033 N. Sycamore Ave., Los 
Angeles, CA 90038, Tel: 213-934-3566, FAX: 213-462-
6490; FSC No.: 24699; EmpL: 18 ............... 001014 

OPHIR TECHNOlOGY INC. 4001 Via Oro Ave., Long 
Beach, CA 90810, Tel: 213-834-0202, FAX: 213-634-7730; 
Empl: 26 

@.OPTEK 

FAX: 214-323-2396 
OPTEK TECHNOLOGY INC. 1215 West crosby Ad., 

Carrollton, TX 75006, Tel: 214-323-2200; EmpI.: 2000; SIs. 
Mgr" Lany Newman; Dist. Mgr" Kas Kunz ..... 801333 

Local Sales Offices & Reps 
AZ. ScoItadaIe, Pinnacle Cotnp. Sis. .•.•••• 
CA Torrance, Datomas;& Grupp Inc. ••.••• 
AZ. Tucson, Pinnacle Cotnp. SIs. ......... . 
CA EsoondIdo, Uri Rep Co. ••....•....... 
CA Mission HIlls, DeIomas; & Grupp Inc. .. 
CA Mountain View, MIIJ"!XlIl ••••••••••••••• 
CO Wheal Ridge, Waugaman Assoc. ..... 
CT Stratford, VlSTAseociaIe8 ...•..••..... 
FL Boca Raton, S. Atlantic Cotnp. SIs. .... 
FL Orlando, South Atlantic Cotnp. Sis. •••• 
FL Winter Haven, S. AIIantic Cotnp. SIs. .. 
GA Norcross, South Atlantic Cotnp. Sis. ••. 
IL Arlington Heights, KMA Sis. Co. ...... . 
IN Indianapolis, EIcImS SIs. & Engrg. .... . 
KS Parker, S.W. Assoc. ••••.•.•••..•.•...• 
IA Cadar RapIds, c.H. Hom & Assoc. .•.. 
MA Marlborough, VlSTAesociaLes ..•.•...• 
MI BrIghton, AP. Assocs. •.......•.•.....• 
MN BlOomIngton, Tecteam •.•••••••••••..• 
MO St Louis, John G. Macke .........••.. 
NJ West CaIdweI~ Technical Mktg. GIp. •• 
NM Albuquerque, S.W. SIs. .....•.....•.... 
NY Clark Mills, KLM Gamer .....••...•.•. 
NY MeMIIe, Technical Mktg. Grp. ........ . 
NY PiIIsIord, KLM Gamer .••..•.•....•..•. 
NC Raleigh, South AIIanIIc Cotnp. Sis. ..•. 
OH Dayton, Midwest Mdg. Assocs. .••.... 
OR Beaverton, Earl & Brown Co. Inc. ..•... 
PA Broomall, LO. Lowery Inc. ....•....... 
TX Austin, Ion .•....•......•....•......... 
TX Grand Prairie, Ion .•.•.••....•...•..... 
TX Houston, Ion .•..•......•..•.•.•.•..... 
lIT Salt Lake City, Waugaman ........... . 
WA Redmond, Earl & Brown Co. Inc. ..... . 
WI Milwaukee, KMA .......•....•.....•.•• 
can Richmond, Ont, Renmark EIcIms. Ltd. 

Local DistrlbutDrs 
CA CompIon, Harper-8.I.D ................ . 
CA Culver City, Hamilton-Avnet ........•.. 
CA Los Angeles, Bellinds. ............... . 
CA Tustin, Added Value ................. . 
CA Tustin, AVED ........................ . 
FL Ortando, Chip Supp. ................ .. 
IL Chicago, Newark EIcIms. .•...•...•.•• 
MD Gaithersburg, I'fon.--Technlg. •...... 
MA Norwood, Gerber Elcims. .......•...•. 

OPTEK 

602-994-0441 
213-818-8898 
802-886-1726 
619-748-5131 
818-365-5300 
415-964-8046 
303-423-1020 
203-375-5456 
407-391-1034 
407-857-3650 
813-423-0953 
404-447-8154 
708-398-5300 
317-848-4260 
913-896-8552 
318-393-8703 
617-481-9277 
313-229-8550 
612-854-6616 
314-432-2830 
201-226-3300 
505-899-9005 
315-863-6126 
518-351-8833 
716-381-8350 
918-852-4876 
513-433-2511 
503-643-5500 
215-358-5300 
512-331-7251 
214-647-8225 
713-537-7717 
801-261-()802 
206-885-5064 
414-259-1771 

416-881-8844 

213-978-5090 
213-558-2000 
213-B26-877B 
714-259-8258 
714-258-8258 
407-298-7100 
312-784-5100 
301-821-0680 
817-789-6000 

BRILL 
ELECTRONICS 
(415) 834·5888 
610 E 101h Sl . OaklanO. CA 94606 

(EI OHMITE) 
(213) 452·8002 

omRon. 
Responsive Innov.tion 

The 
Largest 
Relay 

Distributor 
in the World. 

The 
Largest 
Relay 

Timer & 
Counters 
Distributor 

In the World 
Orders PlaclK/ by 3:00 p.m. are 

Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue,. 

Santa Monica, CA. 90404 Oakland, CA 94606 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 753 



OPTEK Manufacturers and Sales Offices Directory 
NY Melville, Arrow Elctms. ................. 516-391-1300 
OH Cleveland, PIonHr Standard . . . . . . . .. . 216-587-3600 
WA Belleview, Bellinds. ,................. 206-747-1515 
Can PoInte Claire, Clue., Future Elclms. .•.. 514-694-7710 

~.Pt.I.C.'" . 
The Optical Communication Company 

FAX: 301-948-6357 
OPTELECOM,INC.,l5930LuanneDr.G\Ulhersburg;MD 

20677, Tel: 301-840-21,2·1; FSC No.: 59338; EmpL: 50; SIs .. 
Mgt: P8m lmae .......••.....•........... a·1227-1229 

OPTICAL &. CONDUCTIVE COATINGS, Meridian 
Inds., Inc., 426 N. Buchenen Cir. 66, Pacheco. CA 94553, 
Tel: 415-798-6086, FAX: 415-798-4769; FSC No.: 9U775; 
EmpL: 8; SIs. MgT: Glann G.Grupe 

OPTO PLUS 0 INC. 23382 tkdero. Unit A, Mlssion Viejo, 
California, CA 92691, Tel: 714-38<H1654, 800-486-6786, 
FAX: 714-380-0761; EqlL: 7 

OPTO TECHNOLOGY, INC. 582 Chaddick Dr. WhMling, 
L 60090, Tel: 706-537-4277, FAX: 706-537-4765; EmpL: 
25; SIs. Mgt: Thomas'W:.Hegberg, Sis. Mgr. 

OPTO 22, 15461 Springdale St., Hunitnglon Beh., CA 92649, 
Tel: 714-691-5861, FAX: 714-693-0667; Empl.: 140 

FAX: 213-214-1721 
OptREX/SATOR~ 3830 Del Amo Blvd., Ste. 101, 

Torrance, CA 90503, Tel: 213-214-1791; EmpL: 12; SIs. 
Mgt: Ken Yoshikawa; DIst. Mgt: Ken Yoshikawa 
..... ,., ...... , .......... : ....... , ......... a·1110-1111 

FAX: 503-690-9891 
ORCAD, 3175 N.W. Aloclak Dr. Hillsboro, OR 97124, Tel: 

503-880-9881; EqlL: 60; SIs. MgT: Scott GusIaII; Diet. 
Mgt: Kevin O'Lana ..................... :....... 001125 

Local DisIrlbuIoIs 
AZ S'cotIscIaIe, Tusar .. .. .. .. .. .... .. .. .... 602-988-3688 
CA Gard8n Grove, Advanced Digital Grp. 

CA Santa Clara, Etcor Assocs. .......... .. 
GA SnelMIIe, EIecIro-Cadd .............. . 
KS Overland Park, Walker Engrg., Inc. ., .. 
MA Wilmington, DGA Assocs., Inc. ••...... 
MI BIoomIiaId Hilts, MacKellar Assocs. ; .. 
NJ Manalapan, Beta lambda, Inc. ....•... 
No Raleigh, Tingen Techn. Sis., Inc. .... .. 
OR Portland, AVCOM EDA ............ : .. 
TX Houston, Abcor, Inc. ................ .. 

714-697-()319 
408-980-8868 
404-552-8613 
913-888-0069 
617-935-3001 
313-335-4440 
201-446-1100 
919-870-6670 
408-980-8868 
713-486-9251 

OPTICAL CABLE CORP. P.O. Box 11967, Roanoke, VA 
24022-1967, Tel: l-l!OG-622-7711, TELEX: 705-290, FAX: 
703-285-0724; FSC No.: 6Y528; Empl: 50; SIs. Mgt: Luke 
J. Huybrechts. VP/Sis.; Diet. MgT: Chuck Sural, NaIL Accts. 
Exec. 

Local Sales Offices & Reps 
AZ Scottsdale, JKA Associates .. , .•....•. 
CA Santa Clara. Nova-Tronix ..•.......... 

602-99G-8804 dACUS, Box 16022, Kansas City, MO 64112, Tel: 913-697-

OPTICS FOR RESEARCH, INC. P.e. Box 82, Caldwel~ 
NJ 07006, Tel: 201-228-4480, TaEX: 497-4643, FAX: 
201-22IH)915; EqlL: 27; SIs. MgT: Donald K WilSon 

OP11MA ELECTRONIC PACKAGING SYSTEMs, 
2166 Mountain Industrial Blvd, Tucker, GA 30084-5086, 
Tel: 404-496-4000, FAX: 404-496-4041; FSC No.: 10110; 
EmpL: 150; SIs. Mgt: Don Southwell .•... C.1064-1089 

Local Sales Offices & Reps 
AZ Scottsdale, Arcom Sis., Inc. ......... .. 
CA Garden Grove, Eisco EIcIma. Inc. ..•.. 
CA Santa Clare, Nova-Tronlx ............ . 
CO Denver, Promotach, Inc. ............ .. 
FL OvIedo, COnley & Assocs., Inc. ... : •.•. 
GA RosweI~ Acurap Aasociataa, Inc. •. , ••• 
GA Tucker, OpUma EIcIm. Packaging ••... 
IL ArUngton Heights, Berndt Assocs., Inc. 

602-947-5745 
714-691-4621 
406-727-9530 
303-692-8484 
407-365-3283 
404-996-5008 
404-498-4000 

................................ , .. .... 706-632-0900 
MA Millis, Salrnark Assocs., Inc. ....... ,... 506-376-2914 
MI MadISon Hgts., OEM Electronic Sis., Inc. 

..... c. .. .. .. ... . . . . . . . . . . . . . . .. . . . . • .. . 313-583-1500 
MN Minneapolis, Holrngran Assocs., Inc. .. 612-574-9983 
'MO Bridgeton, BC EIctm. Sis. ............. 314-739-6683 
,NJ Berkeley HaIghts. Ctumridge Allen & Assocs. 

.. .. . .. . .. .. ... .. .. .. .. .... .. .... .. .. .. 908-464-0203 
NO Raleigh, GodwIn Assocs. ............. 919-878-8000 
OH Cleveland, CA Robinson Co., Inc. .... 216-473-6044 
UT Salt Lake City, Sierra Tachnical Salae 

................................. ,..... 801-586-9719 
VA Starting, Beacon NoI1h, Inc. ..... c..... 703-478-2480 
WA Bellevue, EI Tech. .. .. ....... ......•.. 206-746-7780 

OPTIMA PRECISION, INC. 775SW Long Farm ReI, West 
Unn, OR 97086, Tel: 800-544-4118, 503-636-2525, FAX: 

CA Torrance, SaIori EIec. ................ . 
CO Denver, AId Entprs. .................. . 
CO Denver, AI<! Entprs. ., ............... , .. 
GA Atlanta, Satori EIec. ..•................ 
OR Portland, Ventura EIcIms. ............ . 
OR Portland, Ventura Elax .. , ............ . 
WA Seattle, Ventura Elctms. ............. . 
TX Dallas, SaIori EIec. ...... , ............ . 
WA Bellevue, Ventura EIex. , ............ ,. 
WA Bellvue, Ventura EIax , ........ , ...•... 

Local DisIrlbuIoIs 

406-727-9530 
213-378-9478 
303-388-4488 
303-388-4488 
404-320-8482 
503-624-0617 
503-824-0617 
206-454-4594 
214-516-1946 
206-454-4594 
206-454-4594 

CA Buena Park, Cypress Elclms. ....... ,. 213-744-0355 
CA Sen Otago, Cypress EIcIms. ........ ,. 619-535-0011 
CA Sen Jose, Sierra West •........... ,.,. 408-435-7477 
CA Santa Clara, Cypress EIcIms. ......•. , 406-980-2500 
CO Englewo6d, Cypress EIcIms. ... . . . . . . . 303-792'5829 
OR Beaverton,.Cyprass Elclms. ........... 503-641-2233 
OR Beaverton, I E C ...................... 503-641-1690 
OR Beaverton, IEC ....................... 503-641-1690 
WA Bellevue, LE.C. .................. .. .. ..206-455-2727 
WA Bothell, Cypress Elctms. .............. 206-483-1144 
WA Bothwell, Cypress EIcIms. .... :....... 206-483-1144 

ORAM 

FAX: 409-2p8-5555 
503-639-4545; !;mpL: 6 .ORAM HIGH VOLTAGE, Klemp Road, P.O. Box 1176, 

Dayton, TX n535, Tel: 409-258-5553; EmpL: 27; SIs. MgT: 
OPTIMATION, See Julie Research Labs M. Su ............ ,....................... 001916-1917 

OPTIMIZED DEVICES, INC. 220 Marble Ava., ORBIT INDUSTRIES, Countis Industries, 2670 
Pleasantville, NY 10570, Tel: 914-769-6100, FAX: 914- lockheedWay,CarsonCity,NV69706, Tel: 702-882-6123; 
741-0729; EmpL: 30 EmpL: 11; SIs. Mgr: James T. COuntis 

OPTIMUM APPLIED SYSTEMS, 145 PaiisadeSt., Dobbs ORBIT INSTRUMENT CORP. 80 Cabot Ct, Hauppauge. 
Ferry, NY 10522-1696, Tel: 914-693-9001; EqlL: 30; SIs. NY 11786, Tel: 516-435-8300, 1WX: 510-221-2122, FAX: 
Mgt: H. Joseph BraId . 516-435-8458; FSC No.: 11263; SIs. Mgr: Jeanne 

OPT INOUSlRIES, INC. 300 Red School Lane, 
Phillipsburg, NJ 08885, Tel: 906-454-2800, FAX: 906-454-
3742; EmpI.: 290; Diet. Mgt: Sandra Keefe 

OPTMSION, INC. 1477 Draw Ava., Suite 102, Davis, CA 
95818, Tel: 916-758-4429, 800-582-8934, FAX: 916-756-
1309; EmpL: 19; SIs. Mgt: Kathy Ernest 

OPTO DIODE CORP. 750 MItChell ReI. Newbury Park, CA 
91320, Tel: 805-499-0335, FAX: 805-499-8108; FSC No.: 
67109; EmpL: 12; SIs. Mgt: Russell Dahl 

OPTOELECTRONICS, INC, 5821 N.E. 14th Ave., Ft 
lauderdale, FL 33334, Tel: 305-771-2050, FAX: sos-n1-
~; EqlL: 25; SIs.Mgt: L R. HuIft; DIst. Mgt: L R. Huff! 

SzabocIas 

~. 
~ 

IlUGGIDIIID 
sWITcH 'AN. 

DlSIGNS --_._--
FAX: 714-527-7552. 

ORBIT INsTRUMENT OF CAL, Orbit instrument 
Corp., 5808CorporateAva., Cypress, CA 90630, Tel: 714-
527-0561, TWX: 510-221-2122; FSC No.: 11263; SIs. 
Mgt: Grahirh Varnon ....... ( ......... 801828; 001143 

. OPTOELECTRONICS/TEXTRON, ·1309 Dynamic St., Local Sales Offices & Reps 

5128, TELEX: 4994037, FAX: 913-697-5468; SIs. MgT: 
Manford Eaton 

OREGON MICRO SYSTEMS, INC. 1800 N.W. 1691h P~ 
MOO, Beaverton, OR 97006, Tel: 503-644-4999; FAX: 503-
629-0688; EqlL: 8; SIs. MgT: Wayne Hunter 

ORIEL CORP. 250 Long Beach Blvd., S1ratford, Cr 06497-
0872, Tel: 2os:an-8282, 1WX: 710-453-8719, FAX: 203-
376-2457; EmpL: 149; SIs. Mgr: Thorn COnnolly 

ORIENTAL MOTOR U.SA CORPORATION, 2701 
Plaza Del Amo, Ste. 702, Torrance, CA 90503, Tel: 213-
515-2264, TB.EX: 664231 ORIENTAL TRNC, FAX: 213-
515-2879; EmpL: 45; SIs. MgT: Don Stephene 

ORIENTAL MOTOR USA CORP. Super Vexta, 2580 
W. 2371h SIraat, Torrance, CA 90505-5217, Tel: 213-515-
2264, TELEX: 664231, FAX: 213-515-2879; EmpL: 4 

ORIENTATION INC. 101 Coolidge St., Hudson, MA 01749, 
Tel: 506-568-0509, FAX: 508-582-3789; SIs, MgT: Mark 
Johnson 

ORIGINAL ElECTRIC MFG. CO., INC, 123 uncoln 
Blvd., Middlesex, NJ 08846, Tel: 201-271-5770. FAX: 201-
271-5774 

.-=- :=iii. • .-=- __ --.-----.-----------. - ---- -- -- ---- --- --~ ........ ---~--
INSTRUMENTS 

FAX: 415-327-9881 
ORION INSTRUMENTS, INC. 180 Independence Dr. 

Menlo Park, CA 94025, Tel: 415-327-81300, 800-767-4686, 
TELEX: 530942; SIs. Mgt: Joe Murdice, VP Sis. 
......•... , ...... , .. . ... ..... ........ .. .... 001308-1309 

Local Sales Offices & Reps 
AL Huntsville, Shivers Instrs., ............ . 
AZ Tampa, Aztec Entprs. ................. . 
CA Belmont, WDI, Inc. .................. .. 
CA Redondo Beach, Ward/Davis Assocs. 

CO Denver, Aztec Entprs. ............... .. 
FL Seminole, Hartak Corp. .............. . 
IL Chicago, MacKellar Assocs. •..•..•... 
MO ElliCott City, Tachnology Sis. •.....•..• 
MI Bloomfield Hills, MacKellar Assocs. ... 
MI Grand Rapids, MacKellar Assocs. .•... 
MO St louis, HSES, Inc. .. : .............. . 
NH Nashua"MJT Assocs. .............. .. 
NJ E. Hanover, General CalibratIon ••••••• 
NM AlbulJl8l'ClU8, Aztec Entprs. .......... . 
NY Frankfort, KapitalInstrs. .............. . 
NO Apex, Miller Technlgs. .............. .. 
OH Columbus, MacKellar Assocs. ....•... 
OK Tulsa, ScientiIIc Dvcit. SW .......... .. 
TX Houston, Scientific Davicas SW ...•... 
TX' Richardson, Sciantillc Dvcs., SW ...•.. 
UTSait Lake City, Aztec EnIpr. .. ......... 

205-881-7617· 
802-431-8401 
415-591-11535 

213-643-69n 
303-779-5265 
813-584-0190 
312-243-1400 
301-461-7802 
313-335-4440 
616-956-11n 
314-587-7565 
603-869-5373 
201-428-2880 
505-282-1686 
31.5-894-4245 
919-362-7587 
614-848-3552 
916-685-8899 
713-645-4100 
~14-231-8106 
801-467-4675 

Petaluma. CA 94975-0039, Tel: 707-763-5900, FAX: 707- CA San Diego, D. Cary .................... 619-222-81139 Local DisIrlbuIoIs 
.762-7383; EqlL: 125 MA Tewksbury, DeleOn Sis. ............... 617-851-9911 Can ScarIloroUgh, ant. Mullitael EIcIms. ... 416-609-8396 

754 North American offices only. For worldwide reps & distributors, see Vol. w. EEM 1991 



Manufacturers and Sales Offices Directory 
ORMEC SYSTEMS CORP, 19 linden Patk, Rochester, CA Anaheim, Deco EIcIms., Inc. • . . . . . . . . •. 714-B3()'6252 

Gardena, CalWomia SWitch & Signal NY 14625, Tel: 716-385-3520, FAX: 716-385-5999; EITfII.: CA 
50; SIs. Mgt: Gregory Woods 

ORTEL CORP., 2015 W. Chestnut St, Alhambra, CA 91B03, 
Tel: 818-281-3636, TB..EX: 752434, FAX: 818-28HI231; 
SIs. Mgt: BiN Moore, VP. 01 Sis. 

OSBORNE TRANSFORMER, 19836 Derby St, Detroit, 
MI4B203, Tel: 313-468-9410, FAX: 313-468-4828; Empl: 
20; SIs. Mgt: J. R. Osborne 

-OSCILLATEK 

FAX: 913-829-3505 
OSCILLATEK, A Dover Technology Company, 

B20 North Lindenwood Or, Olathe, KS 66062, Tel: 913-
82&-1777; FSC No.: 57693; EmpL: 80; Sis. Mgt: John S. 
Passiglia ...•.....•......................• A.142&-1430 

Local Sales Offices & Reps 
AI.. Huntsville, Beacon Elclms. ... . . . . . . . .. 205-881-5031 
AZ Scollsdale, Thorson Desert States .... 602-998-2444 
CA Long Beach, L & M Engrg. ............ 714-77()'2067 
CA Los Angeles, L & M Engrg. ............ 213-417-3044 
CA San Oiego, L & M Engrg. . . . . . . . . . . . . .. 619-486-1246 
CA San Fernando, L & M Engrg. .. . . . .•... BO&493-0262 
CO Aurora, Thorson Desert States ........ 303-671-7344 
FL Boca Raton, Beacon Elcims. . . . . . . • . .. 30&997-4518 
FL Clearwater, Beacon Elctms. ........... 813-796-2378 
FL Longwood, Beacon Elclms. ......•.... 305-332-1940 
GA AlIan1a, Beacon Elctms. . . . . . . . . . . • . . • . 404-256-9840 
IL Barrington, R-Tel< • . . • . . • . . • . . . • . . . . . .. 312-382-4600 
IN Ft Wayne, R-Tel< •...............•..•. 219-432-8783 
IA Cedar Rapids, Midwest Tech. SIs...... 319-365-4011 
KS Gooddard, Midwest Tech. SIs. ........ 316-794-8565 
KS Lanexa, Midwest Tech. Sis. ....... ,... 913-888-5100 
MD Burtonsville, Eastern Instrmn ...•..... 301-394-8500 
MA Needham, Addelco Corp. .. ..... .. .. ... 617-444-4754 
NM Albuquerqua, Thorson Desert S1atas 

· .. . . .. .. . . .. . . . . . .. .. . .. . .. .. . .. .. . ... 505-293-8555 
NY Fairport, bbd Elctms., Inc. ............. 716-425-1112 
NY Hartsdale, Spectrum SIs. . . . . . . . . . . . . .. 914-472-8800 
NC Raleigh, Beacon Elcims. .............. 919-787-0330 
OH Miamisburg (Dayton), Elctrn Camps. Inc. 

· . .. . . . .. . . . . .. . .. . . . .. .. . .. . .. . . . .. ... 513-866-3340 
OR Beaverton, Thorson Co. Northwest ... 503-644-5900 
PA Southamp1on, Eestem Instrmn. of PA 

· .. . . . . .. . . . . . . . .. . . .. . . . . . . . . . . . .. . ... 215-355-7700 
TX Dallas, McDonald Assocs. ............ 214-239-7236 
WA Bellevue, Thorson Co. Northwest ..... 206-455-9180 

OSCILLOQUARTZ, B & J Marketing, 17074 Dearborn 
St, Northridge, CA 91325, Tal: 818-993-0046, TELEX: 650 
2068183, FAX: 818-993-5756; EmpL: 125; Sis. Mgt: Alain 
Jendly 

OSHINO LAMPS LIMITED, 5-2, Minami-Shinagawa 2-
choma, Shinagawa-Ku, Tokyo, Japan, Tel: 03-3471-8548, 
TB..EX: 0242-2117, FAX: 03-345()'3939; EmpL: 300; SIs. 
Mgt: T. Koyama ............. c ............ B-1180-1181 

OSLO CONTROLS, 328 Induslrial Ave, Cheshire, CT 
0641 ()'1511, Tel: 203-272-2794, FAX: 203-272-3492; SIs. 
Mgr: J. J. Martinez ............................. 801761 

Local Sales Offices & Reps 
AZ Phoenix, Western Automation ..••.... 802-973-2384 
CA Laguna Hills, Westem Automation .... 714-859-6988 
CA Mountain View, Frauman Assoc. ...... 415-964-9464 
CO Englewood, CompuTech Mktg. ........ 303-773-3991 
CT Glastonbury, Pace Assocs. ........... 203-859-2266 
FL Boca Raton, Newell-Hynes .......••.. 407-392-3188 
FL Deerfield Beach, NeweR Hynes ....... 305-429-3207 
GA Lawrencevilla, R.L Panyik & Assoc. .,. 404-923-3703 
IL Lisle, W-G Controls . . . • . . . . . . • • . . . . . .. 708-963-5954 
IA Anamoea, WG Controls .............. , 319-462-3456 
MN Sl Pauls, Kentronics .... : ............ , 612-84~7717 
MO Creve Coeur, Hili & Co ..... _.......... 314-432-1136 
NJ Englewood, Gray Assocs. ........... ,. 201-894-0894 
NY Syracuse, Canavan-3canlon Assocs., Inc. 

....................................... 315-437-1271 
OH Cincinnati, 0. H. Bromberg & Assocs. 

PA West Chester, All Tech. MkIg ......... . 
TX Dallas, Glidden Eleclro Equip. ........• 
WA Bellevue, MC Assocs. ................ . 
Cen Scarborough, Ont, Banke Elclms. .... . 

Lacel DlslributoTs 

513-771-9333 
215-344-0134 
214-341-0610 
206-746-7780 
416-292-5152 

AZ Phoenix, Beswitched ................. 602-275-4805 
AZ Tempe, L~ Inc. .................. 602-73().1633 

· .. .. .. . .. .. .. . .. . .. . .. .. . .. .. . .. . ... 1-800-421-2471 
CA Los Angeles, Master Distrs. ........... 213-452-1229 
CA Redwood CIIy, HdB .. .. .. .. .. .. .. .. .. . 415-368-1388 
CA San Diego, Deco EIcIms., Inc. ......... 619-693-1595 
CA San Jose, Spectra EIcIms. ............ 408-452-1590 
CA Tustin, Western SWitches & Controls, Inc. 

....................................... 714-259-8144 
CA Van Nuys, Wes Garde Components .. 213-873-4802 
CO Aurora, Jet Elctrn Supp., Co., Inc ...... 303-364-1000 
CT Fair Haven, Control Camps. . . . . . . . . . . . 203-885-0300 
CT Waterbury, Century EIec. Suppa., Inc. 

· .. . .. .. .. . . .. . . . .. .. . .. .. . .. .. . . .. • ... 203-755-0405 
CT West Hartford, Wes Garde Components 

.. .. . . . .. . .. .. . . . .. .. . .. .. . .. . . . . . .. .. . 203-527-7705 
FL Lakeland, A A Elec. ................... BOo-237-B274 
FL Lakeland, Was Garde Components ... 813-644-7564 
IL Addison, LComp., Inc. ................. 312-628-1400 
IL Carol Streem, Was Garde Components 

.. . .. .. .. . • .. .. . .. .. . .. .. . .. . .. .. . . .. l-B00-323-9431 
IL Crystai Lake, Sub Sam ............... 815-459-4139 
IN Indianapolis, Mer Elctms., Inc. ......... 317-833-6699 
KS Overland Patk, Wes-Garde ........... 913-262-2718 
KS Wichita, LComp,Inc. .................. 316-265-5100 
MD Kensington, Marine Air Supp. ......... 301-949-9560 
MA Canton, Impact SIs. Co., Inc. .......... 617-621-1500 
MA Marlboro, Hardware Specialties ....•.. 506-481-8822 
MI Sl Clair Shores, SPEMCO, Inc. ........ 313-771-2700 
MN Minneapolis, Dot EIctrns............... 612-861-4561 
MN Minneapolis, Elctrn Center, Inc. ....... 612-371-5200 
MO Maryland HgIs., LCOMP, Inc. .......... 600-325-1393 
MO Sl Louis, Wes-G8Ide Camps. ......... 314-567-7776 
NJ Ml LsureJ, Wes Garde Components .. 609-778-8190 
NJ Oaktand, Relay Specialties, Inc. ....... 201-337-1000 
NY Bohemia, Key Camps. .......... : ..... 516-567-7500 
NY Johnson CIIy, Help Elctms. ........... 807-72&-3528 
NY Woodside, Switches Unlld., Inc. ......• 716-478-5000 
OH Shandon, Cartessa Corp. ............. 513-738-4477 
OH Westerville, Wes Garde Components 

TX Dallas, GEECO SIs. Co ............... . 
TX Dallas, Was Garde Components ..... . 
WI Grafton, Lakeview Elcims. .......... .. 
WI Mequon, Taylor EIec. ................ . 
Can Downsview, Ont, Westbume EIctrns. 

614-885-0319 
214-341-0610 
214-357-1788 
414-377-8250 
414-241-4321 

416-635-2950 

OSTBY-BARTON TEST PROBES, 487 Jefferson Blvd., 
Warwick, RI 02886, Tel: 401-739-7310, TELEX: 927573, 
TWX: 401-732-4937; EmpL: 75; SIs. Mgt: Joe Bums 

ono CONTROLS, Otto Engineering, 2 E. Main St, 
Carpentersville, IL 60110, Tel: 706-428-7171, FAX: 708-
428-1956; FSC No.: 21649, EmpI.: 200; SIs. Mgr: R. E. 
Sparks ................................... B·1762-1763 

Local Sales Offices & Reps 
CO Denver, Advent Camps. Corp. .. .. .. .. • 303-455-1985 
AZ Scottsdale, Advent Comps. Corp. ..... 802-461-0044 
CA Anaheim, Gabriel & Assocs. .......... 714-666-0660 
CA San Jose, Westron Assocs. ..........• 408-997-7332 
CT Gulliford, Norris & Assocs. ............ 203-453-1613 
GA Norcross, Soulh Atlantic Comp. ....... 404-447-6154 
IL Itesca, L TO Technlgs., Inc. ............ 708-773-2900 
IN Fl Wayne, Menze Sis. ................ 219-747-5616 
MD Gaithersburg, Neudain Assocs. Southern, Inc. 

· .. .. .. . . . .. . .. .. . .. . .. .. .. .. . .. . .. .. .. 301-256-5040 
MI Malison Heights, Pine Sis., Inc. ..•..•. 313-589-0350 
MN Roseville, Veclor Camp. SIs. .......... 612-831-1334 
MO Florissant, Spectrum Sis. ............. 314-921-1313 
KS Overland Pk., Spectrum SIs. .......... 913-646-8811 
NJ MarIIon, Naudain Assocs., Inc. ..•..... 609-983-5300 
NJ Hackensack, Coakley, Bo~ & Abbett 

NC Rateigh, S. Atlantic Comp. SIs. .•...... 
FL Orlando, S. Atlantic Camp. SIs. ..•....• 
TX Dallas, Control Comps. Corp. . ....... . 
WA Bellevue, James Findley Co. .........• 
WI Mequon, Badgerep, Inc. .............. . 
Can Toronto, Ont, Wilson Entprs. ••••...••• 

Local DIsI7ibutorS 
AZ Phoenix, Beswitched ................ . 
AZ Tempe, LCOMP .................... .. 
CA Gardena, Cel SWitch ................ .. 
CA Los Angeles, Electric Switches, Inc. .. , 
CA Santa Ana..Norstan EIctms. .......... . 
CT Wallingford, Sager Elctrl. Supp. ••••..•• 
FL Orlando, Seger. EIctms. .............. . 
FL Pompano Beach, Peerless Radio Corp. 

201-440-4114 
919-859-9970 
407-857-3850 
214-458-8877 
206-455-9597 
414-241-9200 
416-766-0510 

602-275-4805 
602-73().1633 
213-77()'2330 
213-66().1310 
714-54().4163 
203-265-4600 
407-240-3114 

· ...................................... 305-973-4141 
IL Addison, LCOMP ..................... 708-628-1400 
IL Cerof Streem, Wes-Garde Cofl1lS. Grp. 

MD Columbia, Seger Elcims. ............ .. 
MD Kensington, Marine Air Supp. ....•.•.• 
MA Hingham, Sager Else. Supp. .•...•.•.. 
MI Grand Rapids, RM EIctrns. ........... . 

708-653-1460 
301-995-8580 
301-849-9560 
617-749-6700 
616-531-9300 

OUTLOO 
MO KansasCIIy,LCOMP ................. 818-241-0111 
MO Maryland Heights, LCOMP •• ..•.• ••.•. 314-291-8200 
NY Hauppauge, Sager EIcIms. .......... , . 518-348-1300 
NY Lynbrook, Peerlees Radio Corp. ....... 518-593-2121 
NC Raleigh, Sager EIctrns. ...... .. .. .. .. .. 919-B5().9550 
NC Winston, Kirkman EIctrns. ............. 919-722-9131 
PA Trevose, Sager Elctms. ............... 215-838-7491 
TX Dallas, Associated Aircraft Supp. ...... 214-331-4381 

DUPliN AMERICA, INC, 65 w. Easy Street 201, Simi 
Valley, CA 93065, Tel: B05-52O-oBB2, FAX: 805-520-0BB4; 
Sis. Mgt: Randy Ryan 

OUTLAND TECHNOLOGY INC, 2144 S. Glencove Ln, 
Gretna, LA 70058, Tal: 504-394-4354, FAX: 504-394-4354; 
EmpL: 4; SIs. Mgt: George J. Mayfield; Dist. Mgt: George 
J.Maylield 

OUTLOOK TECHNOLOGY, INC, 200 E. HacIenda Ave., 
Can¢eI~ CA 95008, Tal: 408-374-2990, TELEX: 350479, 
FAX: 408-374-9273; Sis. Mgt: Watter A Klees 

OSLO 
Over 

8.000.000 
SWitches & 
Indicators 
In Stock • 

The 
Largest 
SWitch & 
Indicator 

Dlstflbutor 
In the World 

Orders Placed by 3:00 p.m. are 
Shipped the Same Oay 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

OTTOIP Controls 
MILITARY SPECIFICATION 

INDUSTRIAL AND COMMERCIAL 

FULL LINE AUTHORIZED DISTRIBUTOR 

,~~~ 
ELECTRIC SWITCHES 

INC 0 R P 0 RAT E D 
2478 Flelcher Dr, los Angeles, California 90039-2897 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTlON-5100.FREE CATALOG 3lEM on REOUEST 

Over 
8,000.000 
Relays & 
Switches 
in Stock. 

OTTO~ 
CONTROLS 

The 
Largest 
Relay & 

Switches 
Distributor • .,in the World. 

Orders Placed by 3:00 pm. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 755 



OVENAI Manufacturers and Sales Offtces Directory 
OVENAIRE-AUDlO-CARPENTER; Oak Crystal 

Inc.:, 708 Foneat SI., CharIoItaevfIIe VA 22901; Tel: 804-
977-8050, TWX: 91IHI97-11063,FAX: 804-295-7265; FSC 
Mo.: 12020; EIripI.: 190; SIs. AIgI': Robert J. Mete 
......... , .............. , .. ...... . .... .. ..•. A-1432-1435 

Loc8I SI1/e8 0ffIr»8 & Reps 
AL I-lurQvlIIe, L & D, Inc. ••.•••••••••••••• 206-837-1469 
CA a tDro, Mar1dronIx .•••.• ;............ 71~ 
CA Los Ange/8e, MartronIx •.•.••...•••... 213-782-7826 
CA San Mateo, MelvIn Sis. ••••••••••••••• 416-349-7445 
DC Towaon, DIckison Sales Co. .•.•....•. 301-1123-<)923 
FL Longwood, 0. Aasocs. :............... 407~ 
FL MaIIIand, Ells & Aa8ocs. ............... 407-645-11-1 
GA AIIIInta, L & D Inc. •••.•..•.•.•.•..•.•• 404-395-7079 
KS Lex_ MOTEC AsaocIates • • •• . • •• • • 913-641-0&06 
MD Towaon,DIcIdaonSIs.Co. .••.••••••.• 301~ 
MA MIllon, Naton Aasocs. •• • • . • •• • ••• • •• • • 617-898-0670 
NJ PararTu, EItech Sis. •••• •••••••••.•••• 201-1167-1309 
NY BuIIalo, Quality Compa. •••..•••••••••. 71&-837-6430 
NO Greenaboro, L & 0. Inc. ...•.....•. :... 919-292-3201 
NO Raleigh. L&D Inc. ...•••.•...•..•..•••• 919-876-6301 
TN Bristol, L&D Inc. ..•••••..•.•. .•.•.•.•. 816-878-2268 
TX euless, W. Pal Frala Co. .....•••.... .. 817-364-1144 
WA s-ce. EIIech, Inc. ••...••...•.••••... 208-643-4330 
can MIaaiasauga, VIteI Electronics. .•...... 416-676-9720 

OVEN INDUSTRIES, 207 Hemp! Rd., P.o. Box 290, 
MechanIcsburg. PA 17066, Tel: 717-786-0721, FAX: 717-
786-4786; FSC Mo.: 21302; EmpI.: 60; SIs. Mgt: T. M. 
Nolan 

OXLEY INC.. 25 au __ PIc. Dr, P.o. Box 814, Bra1IoId, 
CT 06405, Tal: 2Q3.48&.1033, FAX: 203-461-11971; FSC 
Mo.: 3R006; SIs. Mgt: C8roI Carr .•.. Aol705; a-1025, 

1179, 1335; C>1479 

Loc8I SI1/e8 0ffIcas & Reps 
CA irvine, Balzer WoW Aasocs. .......... .. 
CA Sunny Vale, SIout Inds. ......... ; .... . 
MN St Pau~ Hanks ...................... . 
PA PaolI, StIIzer Co. Inc. ................. . 
TX RIchardson, Eagle Marketing ........ . 

714-261-6877 
408-748-0470 
61J!.484.8531 
215-644-5500 
214438-5383 

PACCOM, 3928 1481h fIlE, Redmond, WA 98052, Tel: 206-
883-9200, 800-426-6254, TWX: 91 Q.449-2973, FAX: 206-
881-<1608; Er\1ll: 20; SIs. Mgt: B. Rudd 

PACE INC.. 989S IIrewa'8 Ct, Laurel, MD 20723-1990, Tel: 
301-490-9880, TaEX: 198296, FAX: 301-498-3262; SIs. 
Mgt: James K Bauaell 

PACER INOUSTRIES, INC. 1460 FIrst Ave., Chippewa 
Falls, WI 54729, Tal: 715-723-1141, TaEX: 264766, FAX: 
715-723-7890; FSC Mo.: 60162; EmpI.: 13; SIs. Mgt: 
Patrick Brennan; DIBt. Mgt: Patrick Braman 

PACIFIC INSTRUMENTS INC.. 216 Mason CiRiIe, 
ConcoId, CA 94620, Tel: 415-827-9010, FAX: 415-827-
9023; EmpI.: 40 

PACIFIC MAGNETlCS CORP. 2602 Tran8portatlon Ave., 
Ste. Go NaIionaI CIty, CA 92060, Tal: 619-474-8216, FAX: 
619-474-3979; SIs. Mgt: Mary HU . 

PACIFIC MICROCOMPUTERS, Signal. Technology, 
58&6 ClberIin Dr. Ste. B, San Diego, CA 92.121, Tal: 619-
~ EmpI.: 15; SIs. Mgr: Guy HaIac 

PACIFIC 
POWER SOURCE CORP 

FAX: 714-891-1928 
PACIFIC POWER SOURCE CORP. 15122 BoIsa 

Chica SI., HunIIngton Bch., CA 92649, Tel: 71+898-2691, 
8QO.854..2433; FSC Mo.: 57148; EmpI.: 50; SIs. Mgt: Russ 
Engle .................................... 002218-2221 

Local SaI8Il 0ffIcas & Reps 
AL HunlsvllIe, W A Brown InsIrs. ••.••.•.• 2Q5,83O.9224 
CA San Joaa. Amasco Corp. .............. 408-262-1500 
CA Torrance. Amasco Corp. .............. 213-781-9494 
CO Denver, Aztec EnIprs. ................. 303-779-5285 
AZ Tempe. Aztec EnIprs. ... Y.. .. .. .. .. • .. 602-431-11401 
FL Fl Lauderdale, W. A. Brown InsIrs. .... 305-581-6444 
FL MaIbourne, WA Insbs. ................ 407-723-0766 
FL Orlando, WA Brown InsIrs. ..•••••.•.. 407-648-9880 
GA Norcroas. WA Brown Instra. •......••. 404-449-7160 
a. ArUngton HgIs.. ComIeI MIdwest ••..•. 708-3Il2-404O 
IN IndanapoIla, ComIaI Midwest ......... 317-253-1881 
KS Shawnee Mission, ComIaI MIdwest Co. 

. . . . .. ... . . . . . . • . .. . .. . .. • . . . . . . . . . . .. . 913-288-0782 
MA HopkInton, Eaatem Sys.1nc. .......... 5IJ8.435-2151 
MI PIymouIh, EQS Sys. .................. 313-455-7920 
MO St Louis, ComIaI Midwest Co. ........ 314-227-7220 
NM AIbuquerqua, Aztec Entprs. ........... 505-262-1688 
NY LIverpool, Nor1hem Tech; Sis. Aaaocs., Inc. 

.•. ..•.•..•.•.....•••....••. .•.••.••.... 315-451-1091 
NY Wantagh, Bytec Reps. ................ 516-781-7400 
NO CIiry, WA Brown Instra. .............. 919-460-1120 
OH CIIesIertand, EQS Sys. ................ 216-729-2222 
OH Dayton, EQS Sys..;............ ....... 513-236-7676 
OR Portland, WesIcon .................... 503-283-0132 
NJ . Fairfax, Sci. Reps.,lnc. ....... :......... 609-662-5222 
PA Huntingdon Valley, Sci-Rep Inc. ••••.•• 215-322-6500 
PA PIttsburgh, EQS Sys. . .. .. .. .. .. . .. .. .. 6(1).729-8084 
TX EI Paso, Aztec EnIprs. ................ 505-262-1688 
VA Fairfax, ScI-Rap, Inc. .................. 703-385-0600 
WA Kent, WesIcon, Inc. ................... 206-924-8922 
can Ottawa, Ont., Multitesl Midwest EIcIms. 

lIT Salt Lake CIty, Aztec Entprs., Inc. ...... 
WI New Berlin, ComIeI MIdwasI Co. .••... 

PACER SYSTEMS, INC. 900 Technology Pst< Dr. can Scarborough, Ont., Multitest EIctms. .. . 
BlIIercIa, MA 01821, Tel: 508-667-11800, FAX: ~ can St lalrent, PO. Mullltest EIcIms. .... .. 

613-727-1l1148 
601-467-4675 
414-544-6042 
416-609-8396 
514-337-1l723 

5155; Empl: 325; SIs. Mgt: E Childress 

PACIFIC ATlANTIC B.CTRNS., Patronix, Inc.. Box 
754, EI Cerrito, CA 94530, Tal: 415-237-5837, FAX: 415-
524-9267; EmpI.: 4; SIs. Mgt: P. Yen; DIat. Mgr: P. Yen 

PACIFIC COAST CIRCUITS, INC.. 189 Granada Dr. ~ 
luis 0bIep0, CA 93401, Tel: 805-544-4881, FAX: 805-544-
6475; FSC Mo.: 66107; EmpL: 18; SIs. Mgr: ChrIs CoIar 

PACIFIC COIL CO, Inductor Supp., Inc.. 430 E 19th SI., 
BakarsIIaId, CA 113305-5495, Tal: 605-323-7714, 800-332-
COl.., FAX: 805-325-9732; Empl: 23 

PACIFIC RESISTOR CO" 18300 Oxnard SI., Tarzana, 
CA 91358, Tal: 818-345-7811, FAX: 818-345-1507; FSc 
Mo.: 06416; SIs. Mgt: Douglas Trawhilt ... A-1988-1970 

Loc8I SI1/e8 0ffIcas & Reps 
CA San Joaa. Comtech MkIg. .. .. .... .. ... 408-294-5448 

Loc8I Di8ITIbuIDI8 
CA San Joaa. ComIech MkIg. ............. 408-294-5448 

PACIFIC SCIENTIFIC CO.4301 Kishwaukee, Rockford, IL 
61109, Tal: 815-226-3100, 1B.EX: 366743, FAX: 815-228-
3122; Empl: 400; DIat. Mgt: Steve Earley 

f>ACIFIC SCIENTIFIC, Electro Kinetics Division, 402 E 
Gutierrez SI., Santa Barbara, CA 931 01, Tal: 805-983-2066, 

PACIFIC COMMUNICATIONS, 2041 S. Grand Ave., TWX: 910-334-1177; EmpI.: 220; S18. Mgr: Robert E 
Santa ARe, CA 92705, Tal: 714-546-0147, FAX: 714-546- Lynch 

0084; ErnpL: 60 • PACIFIC TRANSDUCER CORP. 2301 Federal, Los 

PACIFIC ELECTRICORD, 747 w. Redondo Bch. Blvd, 
Gaidena, CA 90247, Tal: 213-532-6600, TWX: 91()'34&-
7819, FAX: 213-532-5044; EmpL: 1000;. SIs. Mgr: Alan 
Manzo; DIat. Mgt: Alan ManzO 

PACIFIC B.ECTRO DYNAMICS, INC, 11465 Willows 
Ad. N.E, Redmond, WA 98073-9745, Tal: 206-681-1700. 
TWX: 901-449-29-77; EmpI.: 420 

PACIFIC INDUSTRIAL coMPONENTS CORP. See 
Altair Exehange Corp. 

. PACIFIC INDUSTRIAL COMPONENTS CORP., 
19201 Parthenia St No.E, NorthrIdge, CA 91324, Tel: 818" 
775-1007, FAX: 818-701-5508; SIs. Mgt:. Ray Pross 

................................................. : 1101038 

Loc8I Sales 0ffIr»8 & Reps 
L Elk Grove VIllage, PecIfic Compe. ..•.. 708-226:0030 

Ange/8e, CA !IOOIl4-1482, Tel: 213-476-1134, FAX: 213-
312-0826; EmpL: 22; SIs. Mgr: Laura Barba 

PACIFIC TRANSFORMER CORP. 4750 Wesley Dr. 
Anaheim, CA 92807, Tat 1-800-325-0501, FAX: 714-779-
0718; Er\1ll: 75 

PACIITEC® 
DlvlS.lon of LaFrance Corp 

FAJ(:215-365~20 
PACTEC, lafrance corp., EnterprIse & EX8CUIiYe 

Avenues, PhIIadeIjlhIa. PA 19153, Tel: ·215-365-6400; 
EmpI.: 503; SIs. Mgr: J. SInger •••• C>lOO2, 1070-1076 

Loc8I SaI8Il 0ffIr»8 & Reps 
AL HuntsvIlle, Scctt Ray ................. l!05-8fI3.2159 
CA Anaheim, JonaIhan WInIara •••••• ;.... 714-779-8092 
CA San Jose, MIchael BennaII •••.••••.•• 4Q8-943.036O 
FL Palm 1Wbor, Roger Hauck ........... 813-784-7895 
IL lisle, Jim McCIoak8y ................. 708-968-8821 
MA BIdngIon, Jim CraIg ........... ...... 817-221-4824 
EXP PhIladelphia, PA, PacTac Export SIs. Dept. 

. .. ... .. . .. ... . . • . . • . • .. .. ... • ... . • .. . • 215-365-8400 
NJ MerchanIvItIe, BIll Boucat ......... ..... I!Q9..488-9096 
NO ThomasvIlle, KaiIh PIerce ............. 919-472-2000 
OH Perrysburg. Sruce Brown ............. 419-874-1110 
TX Dallas, CraIg LaDua .................. 214-3040-8288 
WA s-ce. MIke Wei Ile",berger .......... 208-383-8899 
WI AppIeIDn, Ed SabIsh ................... 414-731·7212 

Loc8I DIstrIbuIDra 
AL BIrmIngham, American EIcIma. SUpp. 

. .. • • • . • • • ... • .. • • • • • • • • • • • .. • • • .. • • .. • 2Q5.942.4658 
AZ Tempe. Clrcut SpecIaIiata, Inc. .•...••. ~64 
CA Anaheim, R&D EIcIma. .. .. .. .. .. .. .. .. 714-773-0240 
CA Burbank, EIecbonic CIty .............. 213-842-5275 
CA Canoga Park, Saridy's EIcIma. SUpp. •• 213-348-11353 
CA c.penteria. EIecIrQnIc Resourcaa .•.• 605-884-5439 
CA Costa Maaa, Marvec .................. 714-540-3280 
CA EI Segundo, Force EIcIma. ....... ..... 213-7n-1324 
CA EI TORI, R-Vec ........................ 714-586-1210 
c'A Gardena, CaiIIomia Switch & SIgnal .. 213-538-9830 
CA MIlpitas, lack EIcIms. .. .. .. .. . .. .. .. .. 408-942-5432 
CA San Diego, SouIhIand Compe. ..•.••.• 619-873-3600 
CA San FranCisco. lack EIcIms. .......... 415-826-1444 
CA San Joaa. Rolle EIcIms. .•..••..•••••. 408-943-0200 
CA Santa Clara, Force EIcIms. ............ 408-435-1324 
CA Sunnyvale, Fry's EJctrna .............. 408-733-1770 
CA Vallejo, ZackII (Vailejo) ............... 707-644-6676 
CO Aurora. Jet EIctm SUpp. .............. 303-384-1000 
co LiI1IeIon, Display'8 Plus ............... 303-730-7333 
CT Wallngfonl, MIdstate EIcIma. •..•..... 203-265-9900 
CT WaJlngford, Sager EIcIrI. SUpp. • . •• . . . . 203-265-4600 
CT WaJlngford, Utronics, Inc. Coghlin •.••• 203-265-2724 
DE WlIiningIon, Wholesale EJctrna Inc. .•. 3IJ2.656-9988 
FL Largo, Electronic PnIcepIs 01 FL ...... 813-644-3836 
FL Longwood, In\erIec Compa. ••••••••••. 305-834-7777 
FL T~ Sunex EIcIma. ................ 813-665-4074 
Fl West Palm Beach, NurmI EIcIma. •.••. 305-886-8553 
GA· Norcross. Arnerica'I EIctm. Supp. •.••. 8QO.582-8740 
GA Norcross. Dow EIcIme., Inc. •••..••..•. 404-448-4004 
GA Nororoas, EMSCO .................... 404-925-8366 
H Honolulu, PrecIsion RacIo, lid. . . .. . . .. 609-537-5291 
ID BoIse, Radar EIec. .................... 20&336-2227 
IL Berwyn, BB & W Inc................... 312-242-1533 
IL ~ Klaus Rallo ............. 217-358-1896 
L Chicago, Newwk EIcIma. ............. 312-784-5100 
L Elk Grove, Mar1ec Aasocs. ............ 312-958-8090 
IL Ml Proapect. Tri Slate EIctms. ........ 312-255-0600 
a. Northbrook, CIasaic Compa. .......... 312-291-0019 
IL Peoria, Klaus Ado .................. 309-891-4840 
IL Rosemont, Advent EIcIma. ............ 312-211&4210 
IN IncIanapoIls, Advent EIcIma. .......... 317-872-4910 
IN InchnapoIis, MeunIer EIcIms. ......... 317-835-3511 
IA Cedar Rapida, Iowa RadIo Supply • • • •• 319-393-4510 
MD Bellsville, P.8.l ................... ,.. .. 301-1137,-4960 
MA Hngham, Sager EIec. Supp. .......... 617-749-8700 
MA Westborough, In-Stock Products Co. .. 508-871Hi750 
MI Grand Rapids, S. F. EIcIms. ....... :... 616-459-0216 
MI Uvonla, AS EIcIms. ................... 313-525-1155 
MI Taylor, Tel Van EIctm. Supp. .......... 313-291-3515 
MN Minneapolis, AEI EIctm. ParIs ......... 812-338-4154 
MN Minneapolis, IIerquiat ................. 612-835-2322 
MN New Brighton, ParIs I ................. 612-833-8079 
MO Kansas CIty, Walters IneIL EIcIms. ••... 816-531-7015 
NE UncoIn, Sco\I EIcIma. ...... ,,;........ 402-468-8221 
NH Salem, Sager EIcIrI. Supp. ............ 603-898-1348 
NJ Rockaway, Toner Inde., Inc. ........... 201-588-9000 
NM Albuquerque, WaIcilr EIcIms. Supp. ... 505-883-2992 
NY BuIIalo, Summit DisIr.................. 716-687-2800 
NY Farmingdale, Pride EJctrna ........... 516-293-4020 
NY Hauppauge, Sager EJctrna ............ 516-348-1300 
NY Rocheater, Maalina EIcIme., Inc. .. .. ... 716-548-5373 
NY Rochestar, Summit DisIr. ............. 716-334-8110 
NO Raleigh, Sager Svc. Plus EIcIma....... 919-860-9550 
OH Cincinnati, H~ ............ 513-351-2000 
OH CInckI .... R. S. EIcIms. ...... .......... 513-793-2460 
OH Cleveland, Roberta EIcIma. ........... 218-238-1711 
OH CoIurmus, H~ ............ 814-294-5351 
OK Tulsa, Radio Inc. ...................... 918-587-9123 
OR Beaverton, Rose EIctms .............. 503-82Ii-9288 
OR Portland, Radar EIec. ................. 503-232-3404 
PA Exton, VSH EIcIms. ................... 215-383-2250 
PA Mars, Sager EIcIma. .................. 412-7n-2233 
TX AusIIn, Wolford EIcIma. ............... 512-339-1131 
TX Dallas, Force EJctrna ................. 214-247-99!i5 
TX Dallas, 0fI-Ihe-SheII Compa. .......... 214-247-0052 
TX Fl Wor\h, Allied EIcIma. .. .. .. .. .. .. .. • 817-336-5401 
TX Fl Worth, Tandy NaIl PIs. ............ 817-870-5800 
TX Houston, Force EIctms. ............... 713-581-8644 
TX Houston, Wolford EIcIma. ............. 713-847-3583 
TX Richardaon, OII-th&SheIf Compa. ••.••. ; 214-238-0808 
lIT Salt I.aI<$ CIty, Standard Supp. ........ 901-486-3371 

756 North American offices only. For worldwide reps. & distributors, see Vol. W. EEM,1991 



Manufacturers and Sales Offices Directory 
VA Charlottesville, Virginia Elctm Comps. 

WA Seattle, Radar EIec. .................. . 
WI Grafton, Lake View Elctms. Corp. .•..• 
WI Milwaukee, Industrial Elctrns., Inc. ..... 
WI Milwaukee, Marsh EIctms. •....•...... 
WI New Berlin, Classic Comps. Supp., Inc. 

WI Oshkosh, Elactronic Inds., Inc. ....... . 
Can Burnaby, BO, Intel< Elctms. ...........• 
Can Mlssissauga, On!., Rush EIctms. ..•... 
Can Pointe Claire, Future EIctms. ......... . 
Can Pointe Claire, Que., Future EIctms. ..•. 
Can Vancouver, BO, Future Elctrns. ....... . 
Can VICtoria, BC, Quea/e EIctms., Ltd. ..... . 

804-296-4184 
206-282-2511 
414-377-8250 
414-276-1212 
414-475-6000 . 

414-786-5300 
414-235-8930 
604-294-8100 
411H>77-72BO 
514-694-7710 
514-894-7710 
604-294-1166 
604-388-6111 

PAINE CORPORA nON, 2401 S. Bayview St. Seattle, WA 
98144, Tel: 206-329-B6OO, 800-426-0366, FAX: 206-329-
1815; FSO No.: 13624; EmpL: 93; Sis. Mgr: John Sagvold 

PAKTRON, See fTW Paktron 

PAK-TRONIC,See Tracer Paktronics 

NO Winston Salam, Kirkman Elctms. .. . . • • 800-334-0158 
OH Columbia, Promark EIcIm& Inc. ....... 614-871H)885 
OH Columbus, Hughes-Peters ............ 614-294-5351 
OR Beaverton, Micro Power .•.........•.. 503-826-7086 
TX Dallas, Computer Comps. Corp ........ 214-239-0271 
TX Dallas, Norvell Elctms.lnc. ............ 214-233-0020 
TX Fort Worth, Allied EIctrns. ............. 817-336-5401 
WI Mequon, Taylor EIec. Co. ............. 414-241-4321 

PANASONIC INDUSTRIAL COMPANY, Custom 
Peripheral Dept, Two Panasonic Way, Secaucus, NJ 
07094, Tel: 201-392-8313, FAX: 201-348-7849; Dist.Mgr: 
Edmund Silvia Jr. Prod. Mgr. 

PANASONIC INDUSTRIAL CO. 1616 McCandless Dr. 
MiIpi1as, CA 95035, Tel: 408-946-7200, FAX: 408-948-
3753 

PANAVISE PRODUCTS, INC. 1485 Southern Way, 
Sparks, NV 89431, Tel: 702-353-2900, FAX: 702-353-
2929; EmpL: 35; SIs. Mgr: Mark Thorsell; Dist. Mgr: Mark 
Thorsell 

PANELT 

le PANEL . c: COMPONENTS 
CORPORATION 

FAX: 707-578-5478 
PANEL COMPONENTS CORP., p.o. Box 6628M, 

Santa Roee, CA 95406, Tel: 707-523-0600; EITlIi-: 25 
•.... A·2318; 801382-1383; <>1 .... 1412. 1804-1801; 

1)02222 

Local SeJes Offices & Reps 
AL Huntsville, DHR Mktg; Inc. .......... .. 
CA Santa Clara, Ross Mktg; Assoc. ..•.... 

CA Tustin, Schoenbachler-Dobson Co. ..• 
CO Englewood, Omega Ltd. ............ .. 
GA Duluth. DHR Mktg, Inc. .............. . 
IL 
IA 

Northbrook, RaInes & Aesocs. ....... . 

Marion, M-S-B Assocs., Inc. .......... . PAKTRONICS CONTROLS, INC. P.O. Box 185669, Ft 
Worth, TX 76181, Tel: 817-294-5241, FAX: 817-294-1712; 
EITlIi.: 30; SIs. Mgr: D. R. Suncllerg, Acting 

PANDUIT CORP., 17301 Ridgeland Ave., TInley Park, L KS Roeland Park, M-8-B Assocs., Inc. ... . 

205-722-0440 
408-988-8111 
714-544-1888 
303-762-1921 

404-584-0529 

706-498-0890 

319-377-8261 
913-432-2131 
617-545-6101 
612-777-7454 
314-948-5577 
201-927-6682 
718-924-1 B44 
919-829-1970 
216-725-3705 
503-472-0481 

215-368-4570 
803-235-3584 
214-221-1536 
206-867-9300 

B0477-D981, Tel: ~777-3300, FAX: 706-532-1811; FSC MA Scituate, Olsen Tech. Sis. •.••.•...•... 

PAlADIN CORP. 3543 Old Conejo Rd., No.l0H02, 
Newbury Park, CA 91320, Tel: 805-499-0318, FAX: B05-
499-4006; Empl: 20; SIs. Mgr: Scott Allen 

No.: ;06383; Empl.: 2000 .... <>1480-1482, 1800-1802 MN St Pau~ AIkco Sis. .................. .. 

Local Safes Offices & Reps Me St Louis, M-S-B Assocs., Inc. ........ . 
AL Birmingham, Frank Parker & Aesocs. NJ Kenvi~ CFE/Gray .................... . 

PALOMAR ENGINEERS, Box 455, Escondido, CA 92033, 
Tel: 619-747-3343, FAX: 619-747-3346; EmpL: 9 

PAMRAN INC., 1900 Williams St. Young Ind. Pit, Racine, WI 
53404, Tel: 414-637-7999, FAX: 414-637-2303; FSC No.: 
K 8-67203; EmpI.: 28; SIs. Mgr: R. C. PfeIl 

PANAMETRICS, 221 Crasent St. WaHham, MA 02154-
3497, Tel: 617-899-2740, TELEX: 6817337, TWX: 951006, 
FAX: 617-899-1552; EmpL: 200; SIs. Mgr: Bob Mel 

PANASONIC FACTORY AUTOMATION CO., 
Matsushita Elect Corp. of America, 9401 W. Grand 
Ave. Franklin Park, IL 60131, Tel: 708-452-2410, 708-452-
2650, FAX: 708-452-2575; SIs. Mgr: Art Hagiwera 

Panasonic~, 

FAX: 201-392-4782 
PANASONIC INDUSTRIAL Co.. Battery Sales GP, 

Box.1511, Secaucus, NJ 07096-1511, Tel: 201-348-5266; 
Empl: 25 .... ............. ..... .. .. ....... 001470-1475 

Local Sales Offices & Reps 
AZ Scottsdale, Der-C .................... . 
CA Glendale, Halbar Aesocs. Inc. ..•..•••• 
CA Pleasanton, Moulthrop Sis. Inc. •....•• 
CA San Diego, Tauber & Aesocs. ......... 
MA Burlington, Conti-Younger Aesocs. Inc. 

602-948-2240 
81'8-241H>263 
415-463-0450 
619-274-7242 

................................. '" ... 617-273-1562 
MN Eden Prairie, Elactro Mark Inc. ........ 612-944-5850 
OH Beachwood, EIctm Saleemasters Inc. 

OR Beaverton, Advanced Power Prods. .•. 

Locaf Distr1bu1ors 

216-831-9555 
503-646-0994 

AL Mobile, Frank Parker & Aesocs. ..... .. 
AK Anchorage, Bar EIec. AgI. ............ . 
AZ Phoenix, Maddox Sis. ................ . 
AR Lillie Rock, Byron Carson Co ........ .. 
CA Los Altos, Ewif1!tl'ciley, Inc. .......... . 
CA Los Angeles, Maddox SIs. .......... .. 
CA Sacramento, Ewif1!tl'oIey, Inc. •.•..... 
CO ~,PenduH Corp. .............. .. 
CT Glastonbury, Pandull Corp. .......... . 
DC Washington, Agency Group, Inc. •...•. 
FL Ft Lauderdale, PanduIt Corp. ........ . 
FL Orlando, PanduH Corp. ............... .. 
GA AIIanIa, Pandull Corp. ................ . 
HI Honolulu, PEFCO' Inc. .............. .. 
IL Burr Ridge, PanduIt Corp. ............ . 
IN IndIanapoNs, Panduit Corp. .......... .. 
KS Kansas City, Panduit Corp ........... .. 
KY louisville, A. L Pickens Co. .......... . 
LA Baton Rouge, Wells-Keown & Assocs. 

LA New Orleans, Wells- Keown & Assocs. 

LA 
MO 
MA 
MI 
MI 
MN 
MO 
NE 
NV 
NJ 
NM 
NY 
NY 

Shreveport, Wells-Keown & Assocs. ., 
Baltimore, Agency Group, Inc. ..•...•.. 
N. An!k>ver, Panduft Corp. ........... . 
Fraser, Panduit Corp. ................ . 
Grand Rapids, PanduH Corp. ........ .. 
MinneapoHs, Elactric Camp. SIs. ..... . 
St Louis, Pandult Corp. .............. . 
Omaha, PanduK Corp. ............... . 
Las Vegas, Maddox Sis. ............. . 
Leonie, Panduit Corp. ................ . 
Albuquerque, F P Sis. ................ . 
Buffalo, Pandult Corp. ................ . 
Rochester, PanduH Corp. ............ . 

NY Schenactady, Panduft Corp. .......... . 
NY Syracuse, Penduit Corp. ............ .. 
NO Raleigh, L G. WhJ1e Southern ........ . 
NO Winston-Salem, L G. WhIte Southern 

AL Huntsville, Rasistacap Inc. ........... . 
AZ Scottsdale, Elactro Mktg; ............ .. 

205-883-4270 
602-991-0110 OH 
619-274-7242 OH 

Cincinnati, PanduH Corp. ............. . 
Cleveland, PanduIt Corp. ............ .. CA San Diego, Tauber EIctms. Inc. ....•.. 

CA San Jose, Roee EIec. DIs1rbg. Co. .... . 408-943-0440 OH Columbus, Panduit Corp. ............ . 

CA Santa Clara, Cypress Elctrns. Inc. .... . 408-980-2500 OK 0Ideh0me CIty, EIctrt Prods. of Okla. 

CA Ven Nuys, NESCO .................. . 
CO Englewood, AVT .................... .. 
CT Woodbury, Cell Technlg. ............ .. 
FL St Petersburg, MIcro Precision ...... . 
GA Norcroea, Applied Power, Inc. ....... .. 
L Morton Grove, Power Pal< Inc. ....... . 
IL Palatine, Ohm Elctrns. ............... . 
IN Indianapolis, Bell Inds. .............. .. 
MD BeltsvIlle, Mark EIctms. ............. .. 
MA Canton, Impact Sis. eo: Inc. ......... .. 
MI Danvers, Generation EIctrns. Inc. ..... . 
MI IItVI1on. ApplIed Power Inc. ......... . 
MN Thiel RIver Falls, Digi-Key .......... .. 
MN Minneepolls, Stark EIcIm& Supp. Inc. 

818-781-Q505 
303-779-8058 
203-575-1103 
813-854-2861 
404-263-0421 
312-966-6000 
708-359-9686 
317-834-8200 
301-792-0072 
617-821-1500 
508-883-1177 
313-227-3604 
800-344-4539 

. .... .. .. .. .... .. . .. . .. . ... ....... .. ... 612-332-1325 
NJ Camden, Gen RacIo ................. 609-964-8560 
NJ CIIIIon, Engineered Assem. ........... 201-288-4477 
NO Raleigh, Engrd. AssembIiee Inc. ....... 919-790-9700 

OR PorUand, Pandult Corp. .............. . 
PA Philadelphia, Kunz, Powell & Assoc. .. 
PA PIttsburgh, Cody Assocs., Inc. ........ . 
SO Greenville, L G. WhIte sOuthern ..... . 
TN Memphis, Byron Carson Co. ......... . 
TN Nashville, PanduK Corp. ............ .. 
TX Dallas, Panduit Corp. ................ . 
TX Houston, Panduit Corp. ............. .. 
VT san Lake City, Ray WalklIr Co •.....•.. 
VA Richmond, L G. WhIte Southern .... .. 
WA Seattle, PenduH Corp. ................ . 
WA Spokane, Ugh!ing, Inc. .............. .. 
WI Appleton, H. Mercer Co. .............. . 
WI Milwaukee, PanduH Corp. ............ . 
PR SanIuroe, L Gandia & Assocs. ...... .. 
Can Markham, On!., PanduH Canada Ltd. .. 

205-655-4801 
205-675-7213 
907-562-0011 
602-437-1002 
501-663-6870 
415-941-4525 
213-949-7400 
916-885-6591 
~777-3300 

203-857-4105 
301-858-1600 
~282-9209 

~2B2-9209 

404-256-5840 
BOB-B32-0000 
708-887-1000 
~777-3300 

~777-33OO 

502-491-4215 

504-292-6578 

504-733-0301 
311H)86-604O 
301-793-0023 
508-89H)451 
313-791-1700 
~777-3300 

612-933-2594 
314-894-7800 
402-39H)452 
702-870-1151 
201-461-7790 
505-345-5553 
~777-3300 

~777-3300 

~777-3300 

800-777-3300 
919-872-6049 

919-725-3612 
~777-3300 

~777-33OO 

614-888-6224 

405-842-8371 
503-854-9455 
21 S-:296-9490 
412-787-5336 
803-27Hl630 
901-27&0614 
~777-3300 

214-518-0004 
713-886-5800 
801-973-7454 
804-752-7055 
~777-3300 

509-467-6850 
414-739-6223 
~777-3300 
809-725-3473 
416-475-8922 

NY VIctor, Net SIs. ...................... .. 

NO RaleIgh, DHR Mktg, Inc. ............ .. 
OH Medina, Rockford ConIroIs .... , ...... . 
OR McMinnville, EIactro-Oeeign ..•..•••.• 
PA Philadelphia, Eastern Sci. Mktg; .•.•.•. 

SO Greenville, DHR Mktg; Inc. .......... .. 
TX Lewisville, Jim Hughes Co. .......... . 
WA Redmond, E~gn ............ . 
EXP Bumaby, aQ. Darmac AgencIes, Ltd. 

..... .. ...... .... ........... ........... 604-520-7121 
Can 0IIawa, On!., Ellarn & Assoc. .......... 613-727-3892 

PANe.. TEC,-3307 Edward Ave., Santa Clare, CA 95054, Tel: 
408-496-1175, FAX: 408-970-1277; EITlIi-: 65 

Alkaline, Carbonzinc, ZincChloride, Lithium, Mercury, 
Nickel Cadmium, Sealed Lead, Solar Batteries 

CALL TOLL FREE 

1-800 .. 447-5639 
HEADQUARTERS: 380 North St., T.'.rboro, NJ 07608 

[§3~~-
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 100h 51 . Oakland. CA 94606 

(W AYJaulT I) 
(213) 452-8002 

EEM 1991 North American offices only. For worldwide reps & distributors, see VoL W. 757 



PAN IN M,anufacturers and Sales . Offices Directory 

~. Pan-International. 
.~. (U.S.A.) Inc. 

FAX: 714-989-9935 FAX: 818-281~5867 
PAN INTERNAnONAL (USA). INC., 9477 E. PAAA-UNE TRANSFORMER co .• INC., 511 South 

ArchIbald Ave., Rancho Cucamonga, CA 91730, Tel: 714- . Palm Ave., Alhambra, CA 91803, Tel: 81&-281-0222; FSC 
.945-1365; EmpL: 21; SIs. Mgr: Bany Park; DiBt. Mgr: No.:59485 .•..••..•...•..••.....•..•.....•..... A'2317 

GA AItanta. United Sa8J & Rubber , ..... , . . 404-729-8880 
GA HapevUIe, Go-Air,1nc. .. ; .............. 404-768-1121 
IN IndianapoHs, Seal Prods., Inc. ....... ,. 317-633-7277 
MA Northbol'otigh; Hope Co. .............. 508-393-7680 
MA Woburn, Saal Distrbn. CIr, ............ 617-491-0100 
MI Farmington Hills, Roger ZaIkoII Co., Inc. ' 

...................... , .............. ,. 313-47&-2400 
MI Grand Rapids, Roger ZatkolfCo., Inc. 

61&-698-6880 
MJ Kalamazoo, Depatie Fluid PoWer Co. 

...... , ............. , ................... 61&-381-4590 
NY Rci9heSter, Web Saal, Inc.............. 71&-546-1320 
NC Raleigh, Smith Saal 01 North Carolina 

, ........ , .. , ....... , ....... , ..... , ... , 919-79().1000 Bany Park, NaIL Sis. Mgr. .. . .. .. C'1810·1812; 001107 
PARKER HANNIFIN CORP. 17325 Euclid Ave., OH HoHand, Roger ZaIkoII Co ..... ,....... 419-668-1600 

LocsJ Sales CJfflcea & Reps Cleveland, OH 44112-1290, Tel: 800-272-7537, 8OO-C- OR Portland, Air-oil Prods................. 503-234-0866 
CA San Jose, Enhance Sis. ...........•..• 
CO Littleton, Taylor Mktg. .....•........... 
NH Londonderry, RJR Assoc. .•........... 
TX Garland, Hamilton & Savarese ...•.... 
UT Ogden, Taylor Mktg. ••••..••••..•••... 

40&-293-2425 
3O:HI5D-0207 
803-437-6343 
214-271-4003 
801-546-9570 

PARKER, TELEX: 980636; EmpL: 33,225 PA Allentown, Staver Hydraulics Co., Inc. 

PARKER HANNIFIN CORP., CompumOtor Div. 5500 
Business Park Dr. Rohnert Pk, CA 94928, Tel: 707-584-
7558, FAX: 707-584-8015, 

LocsJ DistrlbuIors PARKER HANNIFIN CORP., OBedal Div. P.O. Box 500, 
CA San Jose, Enhancs Sis. ............... 40&-293-2425' Sandy Hill Road, Harrison City, PA 15636, Tel: 412-744-
NH Londonderry, RJR Assoc. ............. 803-437-6343 4451, FAX: 412-744-7628 

PAN-MAGNETICS, See Tamura Corp. of America 

PAPST 
FAX: 401-849-4640 

PARKER HANNIFIN CORP. Filter Division, 16810 
Fulton County Ad. No.2, Metamora, OH 43540, Tel: 419-
844-4311, FAX: 419-844-6205 

PARKER HANNIFIN CORP. Fluidpower Pump 
Division, 100 Parker Drive, Ostego, MI 4907&-1495, Tel: 
616-694-9411, FAX: 61&-694-4638 

PARKER HANNIFIN CORP. Hose Products Division, 
30240 Lakeland Blvd, WIckliffe, OH 44092, Tel: 21&-943-
5700, FAX: 21&-943-7068 

PAPST MECHATRONIC CORP. Aquidneck Indl. Pk, PARKER HANNIFIN CORP., Hydraulic Valve 
Newport, RI 02640, Tel: 401-649-6810; EmpL: 30 Division, 520 Ternes Ave., Elyria, OH 44035, Tel: 21 &-38&-
... , .. , ..... , ...............•. , ...... , ..... C'1854-1858 5100, FAX: 21&-38&-5253 

LocsJSales CJfflcea & Reps 
AL Huntsville, OVer & Over, Inc. .....• , . .
AZ. Phoenix, Jr. Engrg. Sis., Inc. .....•..... 
CA Foster City, Paps! Mechatronlc Corp. 

205-837-7105 
602-95&-4870 

.•.... ' ............................... , 415-571-9591 
CA Los Galas, Luscombe Engrg. Co of San Francisco 

· •••..•••••• , ••.•••.. , ................ , 408-37(>,2020 
CA Montrose, Luscombe Engrg. Co. 01 So. earn. 

· ........ , .. , .•..•. , ........... : . ... •• . 81 &-249-9000 
CA San Diego, Luscombe Engrg. Co. of So. cain. 

.... , ................................. ' 6,9-549-9699 

PARKER HANNIFIN CORP. Instrumentation 
Connectors Div. 9400 S. Memorial Pkwy., Huntsville, AL 
35802, Tel: 205-661-2040, FAX: 205-681-5730 

PARKER HANNIFIN CORP. PARFLEX DIVISION, 
1300 N. Freedom Street, Ravenna, Or! 44266, Tel: 21 &, 
296-2871, FAX: 21 &'296-6433 . 

PARKER HANNIFIN CORP. PNEUMATIC DIV., 8676 E 
M-69, Richland, Ml49083, Tel: 61&-694-9411, FAX: 61&, 
629-5365 

CO Englewood, Quorum 3 ...•..........•. 303-799-8100 PARKER HANNIFIN CORP., Relrigerating Specialties 
CT Hartford, SturgeOn Co. ....•... , ...... ' 203-249-7600 Division, 2445 South 251h Ave., Broadview,IL 60153, Tel: 
FL AHamonta Springs, OVer & OVer, Inc. 708-681-6300, FAX: 70&-681-6300 Ext315 

......................... , .. , ...... , .. ' 407-332-1222 
GA Norcross. OVer & Pver, Inc. ........... 404-449-6205 
IL Arlington Heights, BraInard-Wilson Mktg; Inc. 

.............•.............•... ,....... 70&-437-2700 
IL ArUngton Heights, Paps! Mechatronic Corp. 

........... , ......•. 708-961-1404,FAX:708-961-1642 
IL . Ar8ngtonHgls., Brainard-Wilson Mktg. 

IN Indianapolis, EIctm. Mktg. ConSIts. .•.• 
IA Marlon, MSB Assocs. Inc. .....•.•. : ... 
KS Shawnee Mission, MSB Assocs., Inc. •• 
MA Needham, Sturgeon Tech. Sis. ....... . 

PARKER HANNIFIN CORP. Rotary Actuator 
Division. 135 Cuadra! Drlva, Wadsworth, OH 44281-0450, 
Tel: 216-336-3511, FAX: 216-334-3335 

PARKER HANNIFIN CORP. Schrader Bellows 
Division, 200 W. Exchange Street, Akron, OH 44309-0631, 
Tel: 216-375-5202, FAX: 1-800-446-7451 

PARKER HANNIFIN CORP. Seal Group, 16321 
Jamboree Ad, P,O. Box C-19510, Irvine, CA 92713, Tel: 
714-651-3763, FAX: 714-851-2127 

PA Exton, Staver HydrauNes Co. Inc. .... . 
PA Newton, D,B.R Inds. ................. . 
RI Cranston, Niantic Rubber Co ......... . 
TX Arlington, Texas Seal Supp. Co. ... , .. . 
TX Houston, Parker Seal Distrbn. CIr ....•. 
can Missleeauga, D & 0 Packing & Seals 

215-637-1818 
215-594-0540 
215-968-6100 
401-942-0900 
817-640-1193 
713-649-7592 

....... , .. , ........................... , 416-625-2033 
can Mississauga, Sealtech Supply, Inc. .... 41 &-238-5885 
can Port Credit, Seals UnHmitad, Inc. ...... 41 &-27&-1326 
can Ville St Laurent. Las Joints & Garnitures D & D 

., .. , .. ' •........ , .. , ... , .. , ..... , ....• 514-745-4044 
can Ville St Laurent. Las Joints Enlanches RB 

'., ............ ,., , ...... ,.' ... ", .•. , .. 514-334-2220 

Since 1922 

FAX: 718-774-0583 
PAR METAL PRODUCTS, INC •• Par Industrial 

Complex, 1246 Atlantie Ave., Brooklyn, NY 11216, Tel: 
71&-774-5900, TELEX: 424 823 SNDS UI ATTN:PAR; FSc 
No.: 3449;3469; EmpL: 100; SIll. Mgt: J. Troiano ' 
...... " ........ : .......•. , .. , ............... , .... C'1077 

PARSONS MANUFACTURING, 1055 O'Brien Dr. Menlo 
Park, CA 94025-1478, Tel: 415-324-4728, FAX: 415-324-
3051; EmpL: 45; SIll. Mgr: S. Wurzer 

PARSYTEC INC. B~ 9, UnII6Q, 245 W. AoosevlIR Ad, 
Wesl Chicago. IL 60165, Tel: 708-293-9500, FAX: 70&-
293-9525; EmpI.: 8; SIll. Mgr: Reinhard Rinn 

PARVEX SERVO SYSTEMS, GEC Aisthom 
Internationa~ Inc., Two Ram Ridge Road, Spring Valley, 
NY 10977, Tel: 914-425-6908, FAX: 914-425-6314 

PASO SOUND PRODUCTS, 14 First St, Pelham, NY 
10803, Tel: 914-73&-4800, FAX: 914-738-3954; EmpL: 18; 
SIll. Mgr: Ken O'Brien 

PASS & SEYMOUR/LEGRAND, Pass & 
Seymour/Inc. P.O. Box 4822, Syracuse, NY 13221, Tel: 
315-468-6211, TELEX: 93-7232, FAX: 315-468-8305; 
EmpL: 1700; SIll. Mgr: Sergio Palluci, Sis. Mgr.lKrlstin 
Northrop, Prod. Mgr. 

MN Edina, Mel Foster Tech. SIs.. Inc. ..•..• 
Me St Charles, MSB Assocs. .••.•...••.•• 
NJ Cherry HII~ Trinkle SIs., Inc. .••••.••••. 
NJ Englewood, Harold Gray Assocs., Inc. 

708-437-2700 
31.7-921-3450 
319-377-6261 
913-432-2131 
617-444-6603 
612-941-9790 
314-94&-5577 
809-795-4200 

PASTERNACK ENTERPRISES, P.Q Box 16759,lrvlne, 
PARKER HANNIFIN CORP. Tube Fittings, 3885 CA 92713, Tel: 714-261-1920, FAX: 714-261-7451; FSC 

Gataway Blvd., Columbus, OH 43228, Tel: 614-279-7070, No.: 53919; SIll. Mgr..: Elayrie Wilson . 

NY Johnson City, Tech-Mark, Inc. .....•..• 
NY Mendon, Tech-Mark, Inc .............. . 
NY Utica, Tech-Mark, Inc. ................ . 
NC Charlotte, Over & Over, Inc. .......... . 
.OH Beachwood,Elctm Salesmastars, Inc. 

201-894-0894 
807-729-6340 
71 &,624-3840 
315-733-0575 
704-'542-91 1 1 

.•.•.............•.•.....•............. 21&-631-9555 
OR Portland, Venture Elctms. ............. 503-624-0617 
PA Knoxville, Trinkle Sis., Inc. . • . • . ....... • 215-922-2080 
RI Newport. Papal MechatronieCorp. ••.. 401-849-6810 

. TX Dallas, JVSCO/Compe., Inc. (except EI Paso) 
.•..•.....•.........••....•..•......••.. 214-349-1650 

WA Bellevue, Venture EIctms. ..•.. • .• . • . •. 20&-454-4594 
WI Waukesha, Bralnara-WlIson Mktg. •. ;. 414-797-7640 
can Pickering, Ont. A.c. Slnvnonds & Sons, Ltd. 

· ••.•.•.•.•...•....•...•......•...... ,. 416-639-8041 

PARAGON ElEcTRIC CO. INC. 806 Parkway Blvd, 
Two RIvera. ,WI 54241, Tel: 414-79G-1161, TELEX: 2&-
3450, FAX: 414-793-3736; Er\1lL: 500; SIll. Mgr: Don 
Kannan 

FAX: 614-279-7685 

PA TTON-MACGUYER INC. 17 Vnginla Ave., Providence, 
PARKER MCCRORY MFG. CO. 2000 Forest Ave., RI 02905, Tet 401-941-6000, FAX: 401-941-5290; FSC 

Kansas City, M064108, Tel: 81&-221-2000,FAX: 81&-221· No.: 77147; EmpL: 45; SIs. Mgr: F. Spunzo ' 
9lI79; SIll. Mgr: Ken Turner; DiBt. Mgr: Ken Turner 

PARKER SEAL GROUP, 16321 Jamboree Road, Irvine, 
'earilo!nla 92715, Tel: 714-851-3763, FAX: 714-851-2127; 
EmpI.: 2,200;, SIll. Mgr: Joe Viele; DiBt. Mgr: John Dick 

LocsJ SBles CJfflcea & Reps 
CA ArcadIa. Van Got! & Assocs. .......... 81&-445-9728 
TX Osllas, Glitsh Special Prods. .......... 214-631-0120 

Local DIsIrtbuIors 
AL BirmIngham, Alabama Seal & Packing 

..................................... ,. 205-879-7225 
.AZ. PhoenilI. Stata Seal Co. . . . . . . . . • . . . .. . 802-437-1532 
CA Garden Grove, Cal-State Seal & Fluid Comps., Inc. 

•• . • . . . . . . . • . .• . •• . . . . . •. . • . . . . . . • . . • . • 714-554-1ioBO 
CA La MIrada, M-Tech Saal,1nc. ........• 21~21-6608. 
CA San Leandro, Nor-caJ Seal Co. ....... 415-568-7371 
CA Woodland Hills, Valley Seal Co. •. , . . . . 21 ~73-3830 
CO Englewood, Aspen Seal & PacIdng .. ,. 303-761-9049 
CT Newington, Nantic Rubber Co. ....... 203-668-5661 

PAVE TECHNOLOGY CO. INC. 2751 Thunderhawk Ct.. 
Dayton, OH 45414-3445, Tel: 51~1100, FAX: 513-
89().5165 

PAYNE ENGINEERING, Box 70, Scott Depot, YN 25580, 
Tel: 304-757-7353, TELEX: 68-5452, FAX: 304-757-7305; 
EmpL: 40; SIll. Mgr: R B. vogeibach' 

, PeA ELECTRONICS, 16799 Schoenborn St, Sepulveda, 
CA 91343, Tet 818-692-07&1, 1WX: 91(>.49&-1525, FAX: 
816-694-5791; FSC No.: 97722; EmpL: 45; SIs, Mgr: Nand 
Aggarwal .....•. , .. ....... ... A'1581-1584.2318-2322 

Local Sales CJfflcea & Reps 
AZ. Phoenix, TOW8"d Engrg. Assocs. .••.•• 802-955-3193 
CA Irvine, Ramsay & Assocs. ••.•.•...•••. 714-651-2340 
CA San DIego. Ramsay & Assocs. •. . . . • . • 619-451-8865 
CA San Jose, Arnold Teehn Sis. ..... .•... 408-954-0400 
FL Ft LaudardaIe, Sunland Assoc. ; ..••. ~ 305-561-1303 

758 North American offices only. For worldwide reps & distributors, seeVol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
FL Goldenrod, Sunland Assocs. .......... 305-365-9533 
IL Westchester, Emtronics, Inc. ..... . . . . .. 312-345-6500 
IL Wheaton, Ern1ronlcs, Inc. . . . . . . . . . . . . .. 708-665-6222 
IN carmel Ern1ronlcs, Inc. ............... 317-848-2016 
MA Sudbury,KSA of New England. . . . . . . . 508-443-5881 
MN Bloomington, Bill Deming and Assocs. 

MS Meridan, Southeast Tech. Grp. ....... . 
AL Humsville, Southeas1 Tech. Grp ...... . 
GA Lawrenceville, Southeas1 Tech. Grp. .. 
NC Zebulon, Southeas1 Tech. Grp ........ . 
OH Beevercreek, Electro-Com ........... . 
OH Dayton, EIecIro-Com ................ . 
OR Togard, Elctrn. Comp. SIs. ............ . 
PA Exton, Unear Sis. .................... . 
TX Dallas, Blacl<bum Assocs. ........... . 
UT San Lake City, Sage SIs. ............. . 
WA Mercer Island, Elctm. Comp. SIs. ..... . 

Local Distributors 

612-88&-5000 
801-485-7055 
205-534-2376 
404-979-2055 
919-269-5589 
513-299-0864 
513-898-5140 
503-245-2342 
215-524-8080 
214-75~ 

801-467-5451 
208-232-9301 

CA Buena Pit, Cypress Elctrns. Inc. . . . . . .. 714-521-5230 
CA San Diego, Cypress Eictms.lnc. ...... 619-535-0011 
CA San Jose, Cypress Elclms. . . . . . . . . . . .. 408-980-2500 
CA Santa Clara, Cypress Elclms. Inc. ..... 408-980-8400 
CA Sherman Oeks, DLDI-Oelay Lines Distrs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 818-988-9455 
CO Englewood, Cypress Elctms. .......... 303-792-5829 
CO Wheetridge, Cypress Elctrns. Inc. ..... 303-431-2622 
MA Sudbury, ASK Elctms. ................ 508-443-5880 
NJ Rockaway, NASCa Elctms. ........... 2OHj25-nn 
OR Beeverton, Cypress EIctrns. . . . .. . . . . .. 503-641-2233 
OR Portland, Cypress Elctrns. . . . . . . . . . . . . . 503-223-8900 
PA Exton, VSH Elctrns. ................... 215-363-2250 
WA Bothwell Cypress Elclrns. ............ 208-463-1140 

P.C. BOARDS, INC.; 210 West Main, Chanute, KS 66720, 
Tel: 318-431-0406, FAX: 318-431-2013; EmpL: 43; SIs. 
Mgr: Greg Bilyeu 

PCB PIEZOTRONICS, 3425 Walden Ave., Dapew, NY 
14043-2495, Tel: 718-684-0001, TWX: 71()'263-1371, 
FAX: 716-684-0987; EmpL: 210; SIs. Mgr: John Lally 

PCD, 2 Technology Dr. Peabody, MA 01960, Tel: 508-532-
8800, FAX: 508-532-6800; FSC No.: 58982; SIs. Mgr: A. 
Arcisz 

P C EXPRESS, INC. 15103 U.s. Hwy. 19, Hudson, FL 
34667, Tel: 813-863-6114; Empi.: 15 

PCI, INC., 1530 Parkmoor Ave.-S1e. A, San Jose, CA 95128, 
Tel: 408-282-0200, FAX: 408-282-0216; Empl.: 2500; SIs. 
Mgr: Mike Clarka; Dist. Mgr: Jane Campbell 

PCK ELASTOMERICS, INC., See Elastomeric 
Technologies, Inc. 

PC TRANSFORMER CORP., 64 0 Nancy SI., West 
BebyIon, NY 11704, Tel: 518-491-3300. FAX: 518-491-
3889; FSC No.: 62281; EmpL: 15, SIs. Mgr: Stanley L 
Goldstein. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. A02324-2331 

PDS TECHNOLOGIES, See Power-Pac 

PEARL TECHNOLOGY, 1000 E. WilrlBlTl Sl-Ste. 100, 
Carson City, NV 89701, Tel: 702-863-1979, FAX: 702-663-
4874 

PEARSON ELECTRONICS, INC., 1880 Embarcadero 
Ad., Palo AHo. CA 94303, Tel: 415-494-6444, TElEX: 171-
412, FAX: 415-494-6716; FSC No.: 05280; Empl.: 23; SIs. 
Mgr: Michelle Kelsey ............... ;.......... Ao2332 

PECA, INC., 592 Winks Lane, Bensalem, PA 19020. Tel: 215-
245-1550. FAX: 215-639-3545; Empl.: 30; SIs. Mgr: Jean 
Douglass 

THE PEDRO COMPANIES, 104 E.1Oth St. Sl Paul, MN 
55101, Tel: 612-224-9491, FAX: 612-224-8674; Ernpl: 
1000; SIs. Mgr: Douglas Bieniek 

PEERLESS, 19 Wilbur St. Lynbrook, NY 11583, Tel: 516-
593-2121,1-800-645-2268 

PEER PROTOCOLS, 3176 Pullman, S1e. 101, Costa Mesa, 
CA 92826, Tel: 714-662-1929, FAX: 714-862-1437; EmpL: 
10; SIs. Mgr: Don Bergis 

PENBERTHY, INC. De Vlieg-Bullard, P.O. Box 112, 
Locust St. Prophetstown, IL 61277, Tel: 815-537-2311, 
TWX: 257-339 PMCO PAWN, FAX: 815-537-5764; Empl.: 
180; SIs. Mgr: CraIg Hagel 

PENFlao, INC., 8 West St. Plantsville, CT 06479, Tel: 203-
621-11141, TWX: 5101003285, ESYlNK: 628n57, FAX: 
203-821-2380; EmpL: 77; SIs. Mgr: Gary ZOCcolante; Dist. 
Mgr: Gary Zoccolante 

PENN ENGINEERING & MANUFACTURING CORP., 
5190 Old Easton Ad. PO Box 1000, Danboro, PA 18916, 
Tel: 215-766-8853, 80().237-4736, FAX: 215-766-0143; 
FSC No.: CAGE 46384; Empl.: 850; Sis. Mgr: John E. 
O'Brien 

PENN KEYSTONE CORP. 30 N. Plains 100 S1e.13, 
Wallingford, CT 06492, Tel: 203-294-0537, FAX: 203-294-
0361; FSC No.: 03034; Sis. Mgr: Robert Ginter 

PENN-TRAN CORP. ,SUB. OF SPECTRUM 
ELCTRNS- INC., Box 1321, FHe. 144N, Wingate, PA 
18680, Tel: 814-355-1521, FAX: 814-355-1524; FSC No.: 
50763; Empl.: 60; SIs. Mgr: Jeffrey Krauss ..... 1)01918 

Local Sales Officas & Reps 
CA Los Mos, cain-White & Co. .......... 415-948-6533 
CA Pasadena, A-F SIs. Engrg., Inc. ........ 213-681-5631 
MN Minneapolis, International Sis. Co. . . ... 612-631-8423 
OR Portland, Intertech Sis. ................ 503-775-7865 
PA Glenside, Koebert Assocs.,Inc. ....... 215-687-2310 
TX Dallas. Seaton Corp. .................. 214-980-9860 

PENNY & GILES, 1640 Filth Street, SuKe 224, Sante 
Monica, CA 90401, Tel: 213-393-1497, TElEX: 65-2337; 
Dist. Mgr: Rose Riedel Prod. Mgr. 

Penny/GIles ------
FAX: 404-740-0420 

PENNY & GILES DATA SYSTEMS, INC., 1250 
Northmeadow Pkwy. Ste. 114, Roswell, GA 30076. Tel: 
404-74().0415, FAX: 404-74().0420 ............. D01310 

Local Sales Offices & Reps 
AZ Tempe, ScientKic DYcs.-West ......... 602-73()'9n4 
GA AUanta, Megard & Assocs ............. 404-451-8862 
CA Huntington Beh., Scientific DYcs.-West 

CA San Jose, P & M Elctrns. ............ . 
CO Danver, Scientific DYcs.-West ........ . 
IL Chicago, Sector Eng ................ . 
IN Indianapolis, Sector Eng ............. . 
MD Annapolis, Blackwood Associates .... . 
MA Andover, Saret Assocs. ..............• 
MN Minneapolis, Sector Eng ............. . 
NM Albuquerque, Scientific Dvcs.-West .. . 
NC Raleigh. Lee Assoc./Carolinas ....... . 
OH Columbus, Robert Cloon Assocs. .... . 
PA Philadelphia, GL Williams Assocs. ... . 
TX Dallas, Scientific Dvcs.-5outhwest ... . 
WA Seattle, ScientKic Dvcs.-West ........ . 
WI Milwaukee, Sector Eng .............. . 
Can Ontario, Gigs-Tron Assocs. Ltd. ...... . 

714-84D-3501 
408-287-0402 
303-469-5145 
312-53D-785O 
317-253-9221 
301-269-1676 
508-475-9332 
612-378-2123 
505-863-3666 
919-648-8818 
614-459-2890 
809-428-6060 
214-231-6106 
206-637-0945 
414-352-8280 
613-225-4090 

PENRIL DATACOMM NEtWORKS, 1300 Quince 
Orchard BIv!i, Gaithersburg. MD 20678; Tel: 301-921-
8600, TWX: 71 ()'828-0522; EmpL: 200 

PENSTOCK ENGINEERING LABS., Penstock, Inc., 
520 Mercury Dr. Sunnyvele, CA 94086-401 8. Tel: 408-73(). 
0300, 8O().PENSTOCK, FAX: 408-73D-4782; Empl.: 46; 
SIs. Mgr: S1eve UletI; Dis!. Mgr: S1even Ulett 

Local Sales Offices & Reps 
CA Sunnyvale, Penstock, Inc. ........... 8O().PENSTOCK 

Local Distribu/Ols 
AZ Phoenix, Penstock Desert SIs. ...... 8O().PENSTOCK 
.CA Anaheim, Penstock, Inc. . . . . . . . . . . ... 8O().PENSTOCK 
CA Beverly Hills, Penstock, Inc. ......... soo-PENSTOCK 
CA San Diego, Penstock, Inc. ........... 8O().PENSTOCK 
CA Sunnyvele, Penstock Inti. ........... 8O().PENSTOCK 
CA Sunnyvale, Penstock, Inc. ........... aoo-PENSTOCK 
CO Denver, Penstock, Inc. .............. 8OD-PENSTOCK 
IL Palatine, Penstock Midwest. . . . . . . .. 8OD-PENSTOCK 
IN Indianapolis, Penstock, Inc. ......... soo-PENSTOCK 
NJ Fairfield, Penstock East . . . . . . . . . . . .. 8OD-PENSTOCK 
NJ Teterboro. Penstock East .. . . . . . . . .. soo-PENSTOCK 
OR Portland, Penstock Northwest ...... soo-PENSTOCK 
tIT San Laka City, Penstock, Inc. ....... 800-PENST0CK 
WA Bellevue, Penstock Northwest ...... 8O().PENSTOCK 
EXP CA/Sunnyvale, Penstock IntL ........ aoo-PENSTOCK 
Can Vancouver, Be, Penstock Canada .... 604-662-3475 

PERCEPTICS CORP. 725 Pellissippi Parkway, Knoxville, 
TN 37922, Tel: 615-966-9200, FAX: 615-986-9330; EmpL: 
90; SIs. Mgr: J.R Johnson; Dist. Mgr: J.R Johnson 

PENTICA SYSTEMS, INC. One Kendell Sq., Bldg. 200, 4th 
Floor, Cambridge, MA 02139, Tel: 617-5n-1101, FAX: 
817-494-9162; EmpL: 4 

PHILIP 

PERCON, INC. 1710 Willow Creek Circle, S1e. 37, Eugene, 
OR 97402-9153, Tel: 1-8O().8-PERCON, 503-344-1189, 
FAX: 503-344-1399; EmpL: 26; SIs. MgT: NonieManslleId, 
SIs.; Dist. Mgr: Dean VanPeursern, VP. Mkig/SIs. 

PERFECT GEAR & INSTRUMENT, Designatronics, 
Inc. 2101 Jetjcho Tpk., New Hyde Park, NY 11040, Tel: 
516-328-3300, TWX: 51()'223-0642, FAX: 516-326-8827; 
EmpL: 210; Sis. Mgr: Murray Ores 

PERFECTION MICA CO., see Magnetic Shield Corp. 

PERFORMANCE CONTROLS, INC., 433 Caredean 
Drive, Horsham, PA 19044, Tel: 215-675-6500, TELEX: 88-
1478. FAX: 215-674-8714; FSC No.: 61773; EmpL: 40 

PERIPHERALS, 1363 Logan Ave., Costa Mesa, CA 92626, 
Tel: 714-54D-4925, 800-468-6888, FAX: 714-54D-2026; 
I:mpL: 20; Sis. Mgr: Elizabelh O'Rouke 

PERKIN-ELMER CORP., Elclm. Prods. Dept, 781 Main 
Ave., Norwalk, CT 06859-0132, Tel: 203-782-4766, TWX: 
71()'468-3213; EmpL: 70; Sis. Mgr: D. P. Duggan 

PERMALUSTER, INC., 1844 N. Keystone St, Burbank, CA 
91504, Tel: 213-849-4543, 213-649-6454, FAX: 818-588-
4232; Empl.: 6; SIs. Mgr: J. Ross 

PERMA POWER ELCTRNS., 5601 W. Howard Ave., 
Chicago, Il 80646, Tel: 312-763-0763, FAX: 312-763-
6330; EmpL: 80/100; SIs. Mgr" Michael Shatz; Dist. Mgr: 
Michael Shatz 

Local Distributors 
CA Los Angeles, Marshall 100 ............ 8O().522-OO84 
Il Chicago, Newark EIctrns. ............. 80().367-3573 
TX Ft Worth, Allied Elclrns. . . . . . . . . . . . . . .. soo-433-57oo 

PERRY AMPLIFIER, 138 Fuller S1, Brookline, MA 02146, 
Tel: 617-734-0844; ErnpL: 18; SIs. MgT: N. GeskOs 

PERX,INC., 525 Tarnal Plaza, Corte Madera, CA 94925, Tel: 
415-927-0155, FAX: 415-927-0159; Empl.: 5 

PETER PARTS & ASSOCS. 82 E. Main St. Webster, NY 
14580, Tel: 716-265-2540, FAX: 716-265-2542; Sis. Mgr: 
Peter Parts 

PFC, see Southem Elctms. Co. Inc. 

P.G. ELECTRONICS L TO., 800 Arrow R!i, 8. Weston, On!., 
Canade M9M2Z8. Tel: 416-741-7682, FAX: 416-741-9927; 
FSC No.: 36243 

PHASE CONTROL ELECTRONICS, 87-27 Myrtle Ave., 
Glendele;NY 11385, Tel: 718-441-4278; Empl.: 16; SIs. 
Mgr: Jack S1anley 

PHELPS DODGE MAGNET WIRE, P.O. Box 800, Ft 
Wayne, IN 46801, Tel: 219-458-4444, 8O().255-CUC 
(2542), TWX: 81()'332-1506, FAX: 219-422-1867; SIs. 
Mgr: G. H. Guyer 

PHENIX TECHNOLOGIES, Central Garrett Ind'L Pit, 
Accident, MD 21520, Tel: 301-746-8118. FAX: 301-895-
5570; EmpL: 35; SIs. Mgr: Bill Robeson 

PHILADELPHIA INSULATED WIRE CO. INC. 333 New 
Albany R!i, Moorestown, NJ 06057, Tel: 80().257-6357, 
609-235-6700, FAX: 609-235-5480; Empl.: 150; SIs. Mgr: 
Glenn McCleery 

PHILIPS AUDIO VIDEO SYS. CORP., See AKG 
Acoustics 

PHILIPS CIRCUIT ASSEMBLIES:A DIVISION OF 
NORTH AMERICAN PHILIPS CORP" 2601 S. 
Moorland Ad., New Berlin, WI 53151, Tel: 414-765-8506, 
TWX: 91()'262-3032, FAX: 414-765-6516 

PHILIPS CIRCUIT ASSEMBLIES, 3602 W. Waters 
Avenue, Tampa, FL 33614-2797. Tel: 813-933-5113, 
TElEX: 3727509, FAX: 813-932-1373; SIs. Mgr: C. 
Maslona . 

PHILIPS CIRCUIT ASSEMBLIES:NORTH 
AMERICAN PHILIPS CORP., 100 Providence Pika, 
Slatersville, RI 02878-2078, Tel: 401-762-3800, FAX: 401-
762-2324 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 759 



PHILIP 

Philips Components 
Discrete Products Division 
A North American Philips Compsny 

FAX: 407~881 ~3300 
PHlUPS COMPONENTS DISCRETE PRODUCTS 

DIVISION, A North American PhIIIpa Company, 
'2001 W. Blue HeI!III Blvd., Riviera Beach, Fl 33404. Tel: 

407-881-3200, TELEX: 136481, TWX: 810-&48-0228; Dist. 
Mgr: Jess Hall 
•.••. A-1124-1128, 1288-1287, 18-1292, 1972-1874. 

2100-2118; "10211-1027. 1112-1113, 133&-1338, 
1858-1857 

LocsJ SBIes Offlces & Reps 
AL Huntaville, Over & Over Inc. .. ... ..•. .. 205-837-7105 
PIZ Tempe, PhIlips Camps. ............... 602-820-2225 
CA Anaheim, Philpa Camps. ............. 714-441-0385 
CA Folsom, Webster Asaocs. ............. 916-988-0843 
CA Harbor CIty, Refrigeration Con1I. ..•... 213-325-3420 
CA MissIon HIlls, Phillpa Campa. ........... 818-891-8288 
CA San DIego, Philps Comps. ............ 619-453-0332 
CA Santa Clara, Philips Comps. .......... 408-748-1563 
CA Sunnyvale, PhIlips Campa. ...... 408-748-2066/2808 
CO Englewood. Phlips Comps. ........... 303-77Q.9896 
Fl AIIamonIe SprIngs, Phllps Comps. .... 407-339-5073 
Fl Ft.1.auderdaIe, Philips Comps. ........ 3O~115 
GA NoR:roaa, Over & Over, Inc. ..... ;.. .... 404-449-6205 
GA Roswell. Phlips Comps. .............. 404-992-0150 
II. BannocIcburn, GMR SIs., Inc. .•..•...•• 312-295-8440 
II. RolIng Me/iIdOWS, PhIlips Comps. ..•.. 708-67()'9494 
IN Foil Wayne, COITao Marsh, Inc. ....... 219-462-2725 
IN G_ Field, COITao Marsh, Inc. ....... 317-46.2-4446 
IN Kokomo, Philips Comps. .............. 317-456-1615 
IA cedar Rapids, Lorenz Sis. Inc. ........ 319-377-4666 
KS Merriam. Lorenz Sis. Inc. ............. 913-384-6556 
KS WIchIta, Lorenz Sis. Inc. .............. 31'6-721-0500 
Me Columbia, Della In Asaocs. .. .. .. .. .. .. 301-730-4700 
MA Woburn, Philps Comps. .............. 617-932-4748 
MI FanRngIon HIli&, PhlRps Campa. ...... 313-553-6000 
MN Minneapolis, Electric Con1I. SIs. Inc... 612-933-2594 
Me 51 louis, Lorenz Sis. Inc. ............. 314-997-4558 
NE UncoIn, Lorenz Sis. Inc. .............. 402-475-4660 
NJ Englewood CIIIs, ED Glass Assocs. •• 201-592-0200 
NJ ParsIppany. PhIlips Camps. ........... 201-455-1507 
NY Binghamton, ~re Tech Assoc., Inc. 

.. .... ................ ...... .. ..... .... 607-772-0651 
NY East~, EmpIre Tech. Assoc., Inc. 

....................................... 716-381-11500 
NY POll Ewan, Empire Tech Assoc., Inc. •• 914-331-5553 
NY SkanaaIeIes, Empire Tech Assoc., Inc. 

315-665-5703 
NO CharIoIIe. Over & Over, Inc. ........... 704-542-9111 
NO R8Ie;gh, Over & Over, Inc. ............ 9190B76-733B 
NO Raleigh, Philips Camps. .. .. .. .. .. .. .. . 919-i62-3334 
Ott Dayton, Phlfips Camps. ............... 513-436-0086 
Ott WIckliffe, PhIlIpaComps. .............. 216-731-7721 
OR Beaverton, Ecfipse Mktg. Grp. ......... 503-642-1861 
PA Willow Grove, Philips Comps. . . . . • . . • . 2150659-6069 
TX Austin, Philips Camps. ................ 512-331-8826 
TX Houston, PhlRps Comps. ........•...•. 713-98Hl034 
TX RIchardson. PhUipa Camps. ........... 214-231-11274 
WA Redmond, EcIIps8 MkIg. Grp. ••....... 2OIHI85-6991 
WA Spokane, eclipse Mktg. Grp. .......... . 509-922-3972 
WI Milwaukee, "'1'11ps Comps. ..... ;...... 414-22&-7632 
PR Caparra Hgta, M. Anderson Co. Inc. • .. 1109-793-6544 
Can Scarborough, Ont, Philips Comps. .... 416-292-5161 

PHIUPS COMPONENTS DISCRETE PRODUCTS 
DIY., A North American Philips eo.. 5083 Kings 
Hwy. SaugerIiea, NY 12477, Tel: 914-248-2811, TWX; 
51()'247-541O,·FAX:914-248-2811(Ext 427); FSC No.: 
02114; $Is. MgT: B. Grindle ....... : ...... A-1288-1292 

LocsJ DIstrlbuIDrB 
CA Canoga PaIk, PhlIlpsComps. Magnetic ProdaSvc.CIrs. 

. . • . . . . . . . • .. . . . . . . . .. . . . . . . . . . • . . . . • 1-8Q0.343.1370 
IL Rolling Meadows, PhlHps Comps. MagnetIc Prods. Svc. 

Ctra ................................ 1-8O().241-7B67 
MA Norwood, Phlips Comps. Magnetic Prods.Svc.CIrs. 

.. . .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. . 1-800-367-8083· 
NY Woodstock, EIna Fen1te .............. 914-248-5861 
PA Wast C9nsho/1OCkIIn. E-.. Comps. 

.. .. . .. . .. . .. .. .. .. .. .. .. .... .. . .. . .... 215-825-B61 0 

PHIUPS COMPONENTS DISCRETE PRODUCTS 
DIY., A North American Philips Co., 5900 
AuSlralian Avenue, W. Palm Beh., Fl33407, Tel: 407-883-
1800, TELEX: B20677, FAX: 407-883-1811 ..... A-1124 

PHILIPS COMPONENTS DISCRETE PRODUCTS 
DIY., A North AmerIcan PhiHps Co. 6071 51 
ArUews Ad., COlumbia, SO 29212-3198, Tel: 803-772-
2500, TELEX: B05024, FAX: 803-772-2445; SIs. Mgr: Bill 
CvIrko ••...•.••.•............•..•• ,... ...• A-1125-1128 

Manufacturers and Sales OffIces Directory 
DC AlumInum Electrolytic Capecitors(eorr.Mer Grade, PHONON CORPORATION, 7 Herman Drive, P.Q Box 
RaciaI)lndl & Consuri1er AC Motor starts, Film C8pacIIors 549, Simsbury, CT 08070, Tel: 203-651-0211, TELEX; 
(Film/Foil MetallIzed) Tantakm C8pacIIors (Foil) Film 294705, FAX: 203-651-8818; FSC No.: 8V85B; Empl: 24 
Trinmer Capackors 

PHlUPS COMPONENTS DISCRETE PRODUCTS 
DIY, A North American Compsny, 6-0 FounderS, 
EI Paso, TX 79906, Tel: 915-775-4200, FAX: 915-775-
4249 ........................................... A-1128 

See PhlUps Components, Riviera Beach 

PHOTON, INC •. 1115 Space Park Dr. Santa Clara, CA 
95()54..3432, Tel: 408-492-9449, FAX: 408-492-9859; SIs. 
Mgr: J. M. DarcIIuk 

PHOTON sOuRcES, INC., See Lumonics Material 
Processing COrp. 

PHIUPS COMPONENTS DISCRETE PRODUCTS PHOTO RESEAACH:KOlLMORGEN, 9330 0eS0I0 
DIVISION, Airport Road, P.Q Box 7eo, MIneraI Wells, TX . 
76087, Tel: 817-325-7871, FAX: GPR 817-325-1052 SPA Ava/PO Box 2192, Chamwa1h, CA 91313-2192, Tel: 81 a. 
817-325-8397; SIs. MgT: Tom McKelvy ... A-1872-1973 341-5151, TELEX: 69-1427; FSC No.: 92434; E"",,: 90; 

SIs. Mgt: M. L WooItafIt 

PHIUPS COMPONENTS DISCRETE PRODUCTS 
DIY., A NORTH AMERICAN PHIUPS Co.. 
ProfeasIonal Components Grp, 100 ProvIdence 
PIke, Slatersville, AI 02876, Tel: 401-762-3800, FAX: 401-
782-4487(mkIg); FSC No.: 73445 ........ "1112-1113 

PHlUPS COMPONENTS DISCRETE PRODUCTS 
DIY., A NORTH AMERICAN PHIUPS CO, 
Dl8crete Semiconductor Group, 100 ProvIdence 
PIke, Slatersville, RI 02B76-207B, Tel: 401-762-3800, FAX: 
401-767"1497 ............... A-2100-2108,2111-2118; 

8-1,112-1113,133&-1338 

PhilipsECG 
A North American Philips Company 

FAX: 717-323-4691 
PHlUPS ECG, North American Philips eo.. 1025 

Westminster Dr. WlIIiamspor1, PA 17701, Tel: 717"323-
4891; SIs. Mgt: LR Brophy, Gen. Mgr. MkIg.; DiBI. Mgt: 
E. It Frost .. .. .. .... .. .. .. .. . .. .. .. .. .. ... A-2118-2119 

Local SBIes Offices & Reps 
CA Anaheim, PhIlIps ECG .............. .. 
CA Santa Clara, PhHipa ECG ............ . 
Fl Maitland, Hutto Hawkins Assoc. •.•.... 
Fl T~ Hutto Hawkins Assoc. ...... .. 
GA Atlanta, Millar EIcIIns. ................ . 
MA Woburn, Philips ECG ................ . 
MI Farmington Hills, RC. Merchant & Co. 

714-441-()385 
408-727-6132 
407-831-2474 
813-251-2970 
404-634-3350 
617-932-4748 

....................................... 313-476-4600 
MO KansaS CIty, Phllps ECG ............. 816-741-4019 
NY Seneca Falls, PhIlips ECG ............ 315-56&-5432 
NO RaleIgh, Millar EIec., Inc. .............. 919-82808840 
OH Dayton, PhIlips ECG .................. 513-436-0086 
PA Willow Grove, PhIlips ECG .. .. .... .. .. 215-659-6096 
TX Richardson, Phllps ECG ...... .... .... 214-231-8274 
Can Dorval, Que., ECG C8nada Inc. ....... 514-866-5800 

For distrtbutor InformaIIon, call 1-8O().225-832B. (In 
Massachu-. caJll-89O-B107.) 

Loca/,DIstrlbuIDrB 
MA For DisIributor inIormation.caIl ....•..• 60().526-9354 

PHILMORE MANUFACTURING, 2240 15th 51 p.o. Box 
6398, RocIcford,II- 61125-1398, Tel: 815-229-7773, FAX: 
815-229-7785; EmpI.: 18 

PHI TECHNOLOGIES, INC., 4805 North Stiles, 
0Idah0me CIty, OK 73105, Tet 405-521-9000, TWX: 91(). 
B31-32B6, FAX: 405-524-4254; ElI1Il: 40; SIs. Mgt: 
Robert P. Gelemler ••• •.•••••••.•.••• ••..• 001048-1049 

LocsJ SBIes Offlces & Reps 
CA North Hollywood. Martin & Asaocs. ... 213-872-1990 
DC GallS & Pugh Assoc. ................. 703-527-3282 
MA Wenham, Ellis Assoc. ................. 5OB-468-499O 

PHOENX CONTACT INC. P.O. Box 4100. Harrisburg. PA 
17111, Tel: 717-944-1300, FAX: 717-944-1625; SIs. MgT: 
Howard C. Minnick, Jr.; DiBI. Mgt: Mark F. GlIIIIord 

PHOENIX DATA, INC. 3384 W. Osborn Ad., PhoenIx, AZ 
85017; Tel: 602-278-8526, 60().B2&4327, FAX: 602-278-
8679; EmpL: 55; SIs. MgT: David Norgard 

PHOENX MICROSYSTEMS, 991 DIscovery Dr. 
Huntsville, AL 35B06, Tel: 205-922-1200, TELEX: 752592, 
FAX: 205-637-1256; EmpL: 180 

PHOENIX WIRE, INC., 100 Teflon Ave., S. Hero, VT 
054B6, Tel: 802-372-4581: EmpL; 25; SIs. Mgt: otvner 
ColbIn; DiBI. Mgr: 0Ivner Corbin .............. 1>1813 

PHCHRONICS DIY. E. R Wegl8f MIg. eo.. 8701 W. 
Bradley Ad., MIlwaukee, WI 53224, Tel: 414-355-6704, 
FAX: 414-355-0593; EmpL: 155; SIs. Mgt: Steven J. 
O'Brien, s-./Mktg. Mgr. 

PHYSICS INTERNATIONAL CO. Olin Defense 
Systems Grp., 2700 Merced St, San I.eendro, CA 94577, 
Tel: 415-577-7236, TWX: 91().3B6.7033: ErnpI.: 360 

PIC DESIGN, Remington Technologies, Inc.. p.o. Box 
1004, Middlebury, CT 0B782, Tel: 203-756-8272, TWX: 
91().997-09B9, FAX: 203-756-8271; FSC No.:00141; 
EmpI.: 105; SIs. Mgt: Gary HIIrT¢ln 

Pleo 
Electronics, 'nc. 

FAX: 914-699-5565 
PICO ELECTRONICS. INc.. 453 North MacaueeIen 

Pkwy. Ml Vernon, NY 10552, Tel: 914-699-5514, 800-431-
1064; FSC No.: 31869; SIs.Mgt:Joe~ 
•.••.....•.. ;.. A-1236-1248, 2333-23118; 00.181.1. 

LocsJ Sales Offices & Reps 
CA Santa Clara, fisher Assocs. • •••..•.• •• 4OB-733-7350 
IN Ft Wayne, Denton MIcIg., Inc. ... 219-481HlB65/1264 
WA Seattle, W. Spaulding Co. ............. 208-282-9173 

FAX: 508-649-9643 
PICONICS, INCORPORATED, 26 Cummings Road, 

Tyngsboro. MA 01879, Tel: 508-649-7501, TELEX: 
754759; FSC No.: 28618; EmpL: 4B; SIs. Mgt: V. DIbiEe 
.. ..•. ..•.••.•••.•.••.•••.•..••....• A-1248-1248, 1875 

LocsJ SBIes Offlces & Reps 
AL Huntsville, Muroota CoIp. ..•...••...•. 205-539-8478 
PIZ SootIsdaIe, Semper-FI Sis. ............ 602-73().9S53 
CA N. HOllywood, Jewett Co. ............. 816-789-8103 
CA PaIoAIIo,J/MAsaocs. ............ : .. 415-657-1260 
CO Parker, MIcro SIs. Co. ................. 303-841-4131 
Fl I..ighthouse PoInt, RC. SImon & Co. •.. 305-941-2757 
IL No. L& WI. Rltl SIs. ................. 701H111&-0099 
IN Huntington, Ellet SIs. .. .. .... .. .. .. .. .. 219-356-1886 
Me KensIngton. Koebert Asaocs. ......... 301-493-8924 
MA NaIIck, Wayland Engrg. Sis. Co. ...•..• 508-655-6OBO 
MN MinneapolIs, Peterson Sis. Assocs. ... 612-835-5281 
Me Grandview, Harris-Hanson Co. ...•..•. &16-763-8200 
Me 51 Louis, Harris-Hanson Co. .......... 314-432-3611 
NY Huntington. Regulus lnell SIs. Co. ..... 518-673-6252 
NYRoct.ler, Welch/Mulgahy Inc. ••••.•. 716-244-1100 
NO WInston-Salem, Muroota CoIp. ......•. 919-722-9445 
Ott Cincinnati, G & H Sis. Co. .......... .. • 513-272-0580 
PA Glenside, Koabert Asaocs.lnc. ........ 215-687-2310 
TX Ft. WOIth, El-Tec SIs. ................. 81N!ea-2898 
WA Belleview, RepIronix .................. 2Q6.82().OB33 
WV Inwood, Koabert & Aseocs, Inc.. • • • . • • • 304-229-8401 

PICOSECOND PULSE LABS, INC., p.o. Box 44, Boulder, 
CO B03OB, Tel: 303-443-1249, FAX: 303-447-2236; EmpL: 
6; SIs. Mgt: J.R Andrews; Dist. Mgt: J.R Andrews 

PIEZO CRYSTAL co.. 100 K. St. Box 619 , carlisle, PA 
17013, Tet 717-249-2151, FAX: 717-249-7861; FSC No.: 
74306; EmpL: 250; SIs. Mgt~GIem R Kurzenknabe 

PlEZO ELECTRIC PRODUCTS, INC., 212 DurhamAve., 
Metuchen. NJ 0B640, Tel: 9OB-548-28OQ, TWX: 71().99B. 
0592, FAX: 908-548-3625; EmpL: 75; SIs. Mgr: M.R. 
Scarillo 

760 North American offices only. for. worldwide reps & distributors, see Vol. w. EEM 1991 



Manufacturers and Sales Offices Directory 
PIEZO KINETICS INc., P.O. Box 756, Pine and Mill Streets, CA San Mateo, Halbar North, Inc. •.....•.. 

Van Nuys. Halbar Assocs. ...•.•••.... 
Englewood, Integrated Motion Sys. ••.. 
8risto~ M. L Assocs., Inc. •..•..••..... 
Fort Lauderdale, MotIon Controls, Inc. 

415-~7oo 

818-908-3941 
303-792-5516 
203-589-2856 

Bellefonte, PA 16823, Tel: 814-355-1593, FAX: 814-355- CA 
4342; FSC No.: 5Y690; Empl: 28; SIs. Mgt: Harry D. Shirey CO 

PlEZO TECHNOlOGY INC. 2525 Shader Rd., Orlando, 
FL 32804, Tel: 407-298-2000, lWX: 810-850-4136, FAX: 
407-293-2879; FSC No.: 25120; SIs. Mgr: Paul Dechen 

PIHER INTERNATIONAL CORP. 903 Feehanville Dr. 
Mt Prospect. IL 60056, Tel: 708-390-8BBO. 800-323-6693, 
FAX: 708-390-9866; FSC No.: 54869; ErnpL: 25; SIs. Mgt: 
Kimberly Mack, Sis. Supp. Mgr. 

PILLAR INDUSTRIES, INC" 1780 Evergreen Street, 
Duarte, CA 91010, Tel: 818-358-1337, FAX: 81&-358-0398; 
Empl.: 3 .................................. 001180-1961 

LDcsI S81es OffIces & Reps 
CA Los AngeleS, Power Partner, Inc. . . . . • . 213-215-0600 
CA Santa Cruz. LEREP ..... . . . . . . . . . . . . .• 408-458-0667 

CT 
FL 

. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . 305-434-4197 
IL Mount Prospect. K-W Assocs. .•...... 708-253-6680 
IN Elkhart, Shaum MIg.. Inc. .. . . . . . . . . . . . • 219-264-0nl 
MA Wayland, M. L Assocs. .•......•.••... 508-358-5540 
NY Glen Head, Marcus Sis. Assocs.,Inc. •• 516-671-6820 
NY Rochester, Application Spec. . . . . . . . . . . 716-568-6226 
OH Cleveland. Serv~ark................ 216-871-2353 
OK Edmond, MotIon Reps, Inc. . . . . • . . . • . .. 405-340-8100 
PA Exton. Kiley EIecl eo.. Inc. .....•....•. 215-363-8550 
TX Austin. MotIon Reps, Inc. .•.•..•..•..•. 512-288-5758 
TX Denton, MotIon Reps, Inc. •......•.•.•. 817-382-4158 
TX Houston, Motion Reps, Inc. ...•....... 713-981-8700 
WA Redmond. Halbar PNW, Inc. ...•...•.. 206-882-0990 
Can Downsview, Ont, Electomate IndL Sis. Ltd. 

....................................... 416-665-0221 

PIND TESTERS INc., 19-B Thomas, Irvine. CA 92718, Tel: 
714-380-1551, FAX: 714-951-1268; FSC No.: 66; ErnpL: PlXELWORKS, INC. 7 Park Ave. Hudson, NH 03051, Tel: 
25; SIs. Mgt: J. Baker 803-660-1322, FAX: 603-880-8558; ErnpL: 30; SIs. Mgt: 

Rattan Dhar; Dist. Mgt: Rattan Dhar 

PINE INSTRUMENT CO. 101 Industrial Dr. Grove City, 
PA 16127, Tel: 412-458-6391, FAX: 412-458-4648; ErnpI.:· PLAINVIEW BATTERIES, INC., 23 New\own Ad., 
80 Plainview, NY 11803, Tel: 516-249-2873, FAX: 518-249-

2876; SIs. Mgt: a Erda •.•••..••..•.•.... 001478-1479 

PIONEER COMPONENTS, 2352 E. 66th St, Brooklyn, NY 
11234, Tel: 718-444-3680; EmpL: 3; SIs. Mgr: Michael R. PLAINVIEW ELECTRONIcs, 
Varier; Dist. Mgt: Michael R. Varier 8attieries, Inc. 

See Plainview 

1 -DionC!C!r . 
magnC!t~ 

FAX: 213-453-3929 

PLANAR SYSTEMS, INC., 1400 N.W. Compton Dr. 
Beeverton. OR 97006-1992, Tel: 503-690-1100. TELEX: 
551961 Planer Syst, FAX: 503-645-7024; FSC No.: 5Z179; 
ErnpL: 121; SIs. Mgt: Jeff Hopkins 

PLANT SPECIALTIEs, INC. P.O. Box 110537, CsrroIIton, 
TX 7501 Hl537, Tel: 214-245-9673, FAX: 214-245-9873; 
SIs. Mgr_' J. E. Bryer 

PLASMA RESEARCH CORP. 5675 Chappell PI, 
PIONEER MAGNETICS, 1745 Berkeley St, Santa 0slcIand, CA 94619, Tel: 415-530-1468, FAX: 415-SSO-

Monica, CA 90404, Tel: 213-829-6751, TELEX: 182-093, 2811; FSC No.: 8Y067; Empl.: 7 
lWX: 910-343-6249; FSC No.: 06676; Ernpl: 475; SIs. 
Mgt: A Hagiwara, VP. 01 Mktg. ........... D.1963·1985 

Local Sales Offices & Reps 
AL Huntsville, Pen-TechAssocs. •....••.• 205-881-9298 
AZ ScoI1lldale, WiUiarns Assocs. •..•..••.• 602-947-<1297 
CA Santa Monica, PIoneer Magnetics. Inc. 

CO Corrvnerce City, Williams Assocs. •.•.• 
FL Boca Aston, Pen-Tech Assocs. ...•... 
GA Marietta, Pen-Tech Assocs. •.•.•..•..• 
MD Columbia, Stein InsInnn ............. . 
MA Needham HIs., Kanan Assoc. ....•.... 
MI Ann Arbor, KRW SIs., Inc. ...•..•..•.•. 
MN St Pau~ Cahil~ Schnitz & Cahill ..... . 
MO Lee's Sunvnit, Omni Tech. Sis. ..•...•. 
NJ Glen Gardner, Daner-Hayes Inc. ..•.•. 
NM Albuquerque, Williams Assocs. .....•. 
NY Brews1er, Dener-Hayes Inc. .......... . 

PLASTIC CAPACITORs, INc., 2623 N. PuIeskiAd., 
Chicago. IL 80639, Tel: 312-469-2228, FAX: 312-469-
0496; FSC No.: 99120; Ernpl.: 90; Sis. Mgr: Thomas J. 
Brown; Dist. Mgt: Thomas J. Brown 

PLASTIC FORMING, 20 S. Bradley Ad., Woodridge, CT 
06525, Tel: 203-397-1338, TELEX: 963437, FAX: 203-369-
0420; ErnpL: 80; SIs. Mgt: Bruce J. Dokurno 

PLASTICORP, 24105 S. Fl8JT1lIOn Ave.. Hartlor City, CA 
90710, Tel: 213-539-9530, FAX: 213-539-8325; Ernpl.: 
120; SIs. Mgt: Robert Hurley 

PLASTIMATIC, INC, Glynwed Int'1., 3 oak Ad., Fairfield, 
NJ 07004, Tel: 201-575-0038, FAX: 201-575-8748; ErnpL: 
95; SIs. Mgt: Art Lappine 

PLASTOID CORPORATION, 45 Gingerbread Castle Ad., 
Hamburg. NJ 07419, Tel: 201-827-7141, FAX: 201-921-
7141 (ext 52); ErnpI.: 200 

PLASTRON CORP. 428 S. Evergreen St, Bensenville, IL 

POLARO 
FL Orlando, MacKay, SniIh & Assocs. •.. 
GA Tucker, MacKay, Smith & Assoc. .....• 
GA Tucker, MacKay, Smith & Assocs. •...• 
IL Downers GroVe, Golten Assocs. .•••.. 
MD Baltimore, Chesapeake Ind. Mktg. .... . 
MA Randolph, Bengal .................... . 
MN St ~ Countryman ................ . 
NJ Springfield, Radix .................... . 
NC Raleigh, MacKay, Smith & Assocs. ..•. 
OH Centerville, Omega .................. . 
OH Cleveland, Omega Sis. ..•.•...•••...•• 
OH Shaker HgIs.. Omega ................ . 
OR Oregon City, Halbar PNW, Inc. ...•.... 
TX Austin. Sage MkIg. •.•...•.•......••.•. 
TX Bedford, Sage Mktg. ................. . 
VT Self Lake City, EIectrodyne .. , ....... . 
WA Redmond, Halbar ...•.....•..•...•.... 

/..OC8l DisIributoI8 

407-423-4353 
404-498-9913 
404-498-9913 
708-512-0093 
301-653-0476 
617-961-4120 
612-845-9151 
201-467-4970 
919-847-2277 
513-434-5507 
21 &-380-9400 
218-751-9600 
503-658-3714 
512-335-0300 
817-267-n81 
801-264-8050 
206-882-0990 

AZ Phoenix. Arizona Camps . . • . . . . • . . . . . . 802-269-5655 
CA EI Sag.mdo, Force .................... 213-n2-1324 
CA San DIego, Kent EIcIms. .............. 619-471-9561 
CA Santa Clara, Force.................... 408-748-1324 
CA Santa Clara, Kent EIcIms. ••• •. .. •• .. •• 408-727-9810 
CA Santa Clara, Pyramid ................. 408-727-9810 
CA Sunnyvale, Capsco ................... 408-734-3020 
CA SumyvaJe, Target .................... 408-733-0384 
CA Torrance, Kent EIcIms. •••.••.••.•••.• 213-320-2700 
CA Yoriba Uncia, Target EIcIms. .......... 714-692-1630 
CT Norwalk; Cobra Camps. .. .. .. .. . • .. • .. 203-847-8442 
GA Norcross, Century EIcIms. ............ 404-729-2522 
FL Sunrise, All American ................. BOO-432-6838 
... Downers Grove, Goltan Assocs. ...... 708-512-0093 
MD BellsviHe, PSI ............ .. .... .. .. ..• 301-937-4980 
MD Gaithersburg. Axis EIcIms. ....•.•..... 301-840-9640 
MA Norwood, Gerber EIcIrns. ............. 619-796-8000 
MA WakeIIeId, AU American . . . . . . .. . . . . . . . 617-246-2300 
MN Fridley, Voyager ...................... 612-571-n68 
NJ Hopelawn. Dove Elctrns. .. . . . . . . . . . . . . 201~4-7830 
NY Mt Vemon, All American .............. IIOO-926-e668 
NY Mt Vemon, QAR/AU American...... 1-800-456-2626 
NY SIDny Brook, Dove EIctrns. ........... 516-8119-n33 
NC Raleigh, Century EIctms. .............. 919-782-2116 
OH Cincinnati, Schuster EIctrns. .......... 513-489-1400 
OH Twinsburg. Schuster EIcIms. .......... 218-425-8134 
PA Norristown, Century EIctrns. .......... 215-631-5404 
TX Richardson, Ewing. .. . . .. . . . . . . . • . . .. . 800-968-9736 
WA Redmond, Kent EIctms. . ............ .. 206-883-7200 
WA Redmond, Priebe ..................... 206-881-2363 
WA Woodinville, Capsco ............... '.. • 206-885-5283 

PLITRON. 250WlIdcat Ad, Downsview, Ont,CAN M3J 2N5, 
Tel: 416-687-9914, FAX: 416-687-11928; EmpL: 25; SIB. 
Mgt:BradJoIIy .......................... A.2388-_ 

/..OC8l Sales OffIces & Reps 
CA Burbank, De Angelo, Rothman & Co. •• 
FL Oviedo, Comps. Co. ••..•.....•.•••.•. 
FL Tamarac, Southtech Instrs. .....•...•. 
NJ Rahwey, R.E. Breuer ................. . 
IL Schaumberg. McNulty & Assocs. .... . 
NC Raleigh, Eastern EIcIrns. ............. . 
OH Deyton, J.e. HofsIeIIer Co. •.•.•.•.•••. 
PA Pittsburg. J. e. HofsIeIIer .••.•...•.... 
Can Toronto, PIHron ...................... . 

818-504-2425 
407-388-7399 
305-782-5120 
201-388-5045 
708-980-9968 
919-878-7591 
513-298-1010 
513-298-1010 
418-687-9914 

PLUMER PRECISION OPTICS, 801 Montgonay Ava.. 
Pennsburg, PA 18073, Tel: 215-679-6272, FAX: 215-679-
22n; EmpI.: 180; SIs. Mgt: Joe Tlberii 

NY E. Norwich, Daner-Hayes Inc. .•..•.•.. 
NC GIHIlSboro, Pen-Tech Assocs. .....•. 
OH Dublin. KRW Sis. Inc. ......•..•.••.•.. 
OH Westlake, KRW Sales ••..•.•......•.. 
OR Lake Oswego, RTS, Inc. ....•....•.•.. 
PA Cheltenham, Stein Instrm •...••....••. 
PA Dakmont. KRW Sis. Inc. ...•.....•..... 

213-829-6751 
303-289-5647 
305-394-7400 
404-424-1931 
301-596-3746 
617-449-7400 
313-769-0056 
612-636-7217 
816-578-4221 
201-537-4534 
505-255-1366 
914-279-2168 
516-922-0080 
919-85~ 
614-665-2598 
216-871-7521 
503-244-4123 
215-379-1990 
412-828-1490 
214-437-3355 
801.0185-6511 
208-285-1363 
514-363-0245 

60106, Tel: 708-595-2212, FAX: 708-595-2599; Ernpl: PMC/BETA LTD. PARTNERSHIP, 4 Tech Circle, Natick, 
TX Dallas. Kruvand ..................... . 
VT Saft Lake City, Wiliams Assocs. ....•. 
WA Vashon. RTS, Inc. ..•.....••••.••..••.• 
Can LaSalle, Electrodeei!Jl Ltd. ........... . 

PIONEER RESEARCH, INC. 1745 Berkeley St, Santa 
Monica, CA 90404, Tel: 213-929-6751, FAX: 213-453-
3928; ErnpL: 450; SIs. Mgt: A Hagiwara 

PlRELLI CABLE CORP. See Specialty cable Corp. 

PITTMAN~ 

FAX: 215-256-1338 
PITTMAN, Penn Engrg. & MIg. Corp., 343 Godshall 

Dr. Harleysville, PA 19438, Tel: 215-256-6601; FSC No.: 
98938; ErnpI.: 185 .••.... •. ...... .......•. a·1308-1309 

/..OC8l Sales OffIces & Reps 
AZ Fountain Hills, HaIbar Assocs. •••••••• 602-837-2464 
CA LeucadIa, Haller Assocs. ............. 619-942-4075 

245; SIs. Mgt: Don Hemings MA 01780, Tel: 617-237-6920. FAX: 508-851-9762; ErnpI.: 
25; SIs. Mgt: Jack Newton 

PLATO PRODUCTS, INC. 2120 Auto Center Dr. 
Glendora, CA 91740, Tel: 818-967-3821, TELEX: 287281, PMI MOTION TECHNOLOGIEs, Kollmorgen 
FAX: 714-592-7062; FSC No.: 32399; EmpL: 75; SIs. Mgt: Corporation. 49 Mall Dr. Commack, NY 11725-5703, Tel: 
Waller Schaub 516-964-1000, FAX: 516-964-2084; ErnpL: 175; SIs. Mgt: 

PLESSEY ELECTRIC SYSTEMS CORP. See GEe
Marconi 

PLETRONICS, INC., 19015 36th Ave. West, Ste. Ii, 
Lynnwood, WA 99036, Tel: 208-n8-1660, FAX: 208-n8-
2780; ErnpL: 11; SIs. Mgt: Las Podgomy; DhIl. Mgt: Las 
Podgomy ................................ A·1437-1443 

LDcsI S81es OffIces & Reps 
AL Huntsville, MacKey, Smith & Assocs. • . 205-539-8000 
AZ Phoenix, Sanford Sis. Assocs. ••...••. 602-957-3570 
CA Mission Viejo. Jay Mk1g. Assocs. •.•... 714-768-7519 
CA Pleasanton, Moulthrop • . ... . • .. . • • . .. • 415-463-0450 
CA Pleasanton, Moulthrop Sis. • • . • . • . . • •• • 415-463-0450 
CO Aurora. EIecIrodyne ... • • . . • . . .. .. . • • • • 303-695-8903 
FL Ft Lauderdale, MacKay, Smith & Assocs. 

. .. . • .. •• . . • . .. . • . . .. . . . . . • . . .. . . . . .. . . 305-973-3324 
CT N. Haven, Ra!ix ...................... 203-239-3611 
FL Madeira Beach, MacKay, Smith & Assocs. 

....................................... 813-530-1873 
FL Orlando, MacKay, Smith & Assoc. . . . . . 407-423-4353 

Peter Dougherty 

PMT DIVISION. Ametek, Inc., B20 PennsylvanIa Blvd., 
Feasterville, PA 19053, Tel: 215-355-8900, FAX: 211>-355-
2837; EmpI.: 125; SIs; Mgt: "-Snyder 

POCO SLS., Porter eo.. 8925 Fullbrtght St, ChaIsworth, 
CA 91311, Tel: 818-700-9727, FAX: 818-790-8453; FSC 
Il10.: 69-1603; ErnpI.: 8 

POINT 4 DATA CORP. 15442 Del Noo Ave.. TuaIin, CA 
92680, Tel: 714-259-07n, FAX: 714-259-0921; ErnpI.: 50; 
SIs. Mgr: Mr. Ted Cooper; DIBt. Mgt: Mr. Ted Cooper 

POlARA ENGINEERING INC.. 4115 W. ArIeeia Ave.. 
Fullerton, CA 92633, Tel: 714-521-0000. TELEX: 888489, 
FAX: 714-522-8001; EmpL: 62 

POLAROID CORPORATION, Polarizer Div. 1 Upland 
Ad, Norwood, MA 02062, Tel: 800-225-mo, FAX: 617-
446-4800 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 761 



POLE/Z Manufacturers and Sales OHicesDirectory 

POLE/ZERO CORPORATION,44ao lake Forest Dr. Sts. NJ Ml Laurel, Allied EIcIrns. : ..••...•. : .. ,. 609"234-7789 
308, CinciMall, OH 45242, Tel: 513-563-1133, FAX: 513- NY Mineola, Allied EIcIms. ............ ..... 516.248-2360 
563-4345; SIs. Mgr: Joseph J. Janning NO Raleigh, AiDed EIctrns. ...... ,.. .. ... ... 919-876.5845 

POL YCASE PRODS., ECP Corp.; 4726 Superior Ave, 
CleVeland, OH 44103, Tel: 21&:39HI444, FAX: 21&:391-
2891; Empl: 14 ................................ C-1078 

Local DistrIbutors 
Al.. HuntsVille, Allied Elctms. ••..•. '.' ..••.. 
AZ Phoenix, Allied EIcIms. ...••••..•.•..• 
CA FI'8I'I1O!lI. AiDed EIctms. ........•..•... 
CA Torrance, Ailed Elclms. ••••••••••••••• 
CO Englewood, Allied Elclms. •..•.•...... 
CT Cheshire, Allied Elclms. .••..••....•••. 
FL Casselberry. Allied Elctrns. •••.•••..•.• 
FL I'om(:Iano Beach. Allied Elctms. ..••..• 
GA Norcross. Allied EIcIms. ......... .' .... . 
IL Des Plaines. Allied EIcIms. •.•.••...•.• 
IN IndianapoHs. Allied EIcIms. .•.......•.. 
MD Columbia, AIDed Elclrns. •...•••.•••... 
MA Billerica. Allied EIctms. ••.......••..... 
Ml Uvonia, Allied EIclmS. .•••.•.....••.... 
MN Eden Prairie, Allied EIcIms. .••••••.•.• 
NJ Fairfield, Allied EIcIms .•.•.......•..... 

205-721-3SO<i 
602-437-9080 
415-77()'0590 
213-373-8828 
303-790-1664 
203-272-7730 
407-831-3331 
305-97~ 
414-446-8595 
312-603-1040 
317-875-0448 
301-381-1560 
508-887-7921 
313-482-0190 
612-829-7554 
201-227-8776 

[§~tI 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 'I01h 51 . Oakland. CA 94606 

(P= POMONA J 
(213) 452';8002 

Nee National Controls 
Corporation 

Time Delay Relays· Liquid Level Controls 

FULL LINE AUTHORIZED DISTRIBUTOR 

~ 
ELE.CTRIC SWITCHES 
INC·ORPORATED 

2478 Flelcher Dr, Los Angeles, California 90039·2897 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTlON-5100.FREE CA'rALOG 31EM on REQUEST 

Underwriters Safety 

Over 8.-. 7.000.000 
Termmal 
Blocks 
in Stock. 

Over 
8.000.000 
Relays & 
Switches 
m Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Oay 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue. 

Santa Monica, CA 90404 Oakland. CA 94606 

OH Worthington, Allied EIcIms. ....... ,... c614-785-1 ~70 
PA 
TX 
TX 
WA 
WI 

Pittsburgh, Allied Elclms. .... .'........ 412-367-4124 
Fort WorIh, Allied EIcIrns. ............. 817-33&.5401 
Fort WorIh, Allied EIcIms. ..••.•.•••. 1-800-433-5700 
Seettle, Allied EIcIms. ••.••••.•••..••.. 20&.547-2827 
New Berlin, Allied EIcIms. .. .• .. .. .. .. • 414-796-1260 

POL V CIRCUITS. INC. 215 Pall< St. Bensenville, L 60106, . 
Tel: 70Il-860-3560, FAX: 708-B6().535O; Empl: 90; 518. 
Mgt: Joel Dryer 

POLVFET RF DEVICES, 1090 Lawrence Dr. No. 101. 
Newbury Park, CA 91320, Tel: 805-498-4552, FAX: 605-
498-2230; Empl: 9; SIs. Mgt: S.K ~ng 

POL VFLON COMPANY. Crane Co., 35 River Street, 
New Rochelle, NY 10801, Tel: 914-636.7222, FAX: 914-
633-3664; Empl.: 32; SIs. Mgr: Joseph A. Seminoro 

POL VGENEX INTERNATIONAL INC .• 105 EI\IOn Placa, 
cary. NO 27513, Tel: 919-38().8100. FAX: 919-38().9556; 
Ski. Mgr: JD. McGaRy 

POLYPHASE INSTRUMENT, 175 Commerce Dr. Fl 
Washington, PA 19034. Tel: 215-643-6950. FAX: 1-215-
643-5237; FSC No.: 9B33O; EmpL: 160; SIs. Mgr: Paul 
Stevens 

PolyPhaser 
Corporation 

FAX: 702-782-4476 
POLYPHASER CORPORATION, 2225 Pall< Place, 

P.O. Box 9000, Minden, NIl 89423-9000. Tel: 702-782-
2511, 800-325-7170, TELEX: 272718 PoIyPhaser; FSC 
No.: 61114; Empl: 45 .••..••.•...••......••.•..• 801385 

Local Sales Offices & Reps 
CA Costa Mesa, Tech Mktg. Assoc.. InC. .• 
CO Aurora, Electro-Tek SIs., Inc. ........ .. 
FL Coral Springs, Cemco .............. .. 
KS Lenexa, Maury E Bellis Co. .......... . 
MI Rochester Hills. Webster Assocs., Inc. 

MN Stillwater. Ned Gordon & Assocs. .••.. 
NIl Minden, PolyPhaser Corp. .......... .. 
Nt-! Manchester, Aseocd. Sys. ............ . 
TX Rowlett, HorIzon Comm Sis. Co. ..... . 
WA Kirkland. Manon Engrg. .............. . 

Local Distrlbutol3 
CA Hayward, Talley EIctms. ............ .. 
CA Sacramento, Sacramento Elclms. ..•.. 
CO Aurora, Electro-Comm Oistrs. •.....•.. 
FL MeIboume, Technical Equip. Oisl, Inc. 

714-879-0412 
303-343-8020 
305-753-6777 
913-041-9552 

313-375-0420 
612-43()'1572 
702-762-2511 
603-472-2297 
214-475-1179 
20&.827-7449 

415-763-2111 
91&.441-4821 
303-343-8937 

..••.. " ..••. , •.••.••...•..•...•...... , 407-258-2711 
HI Honolulu. Honolulu EIclmS. ........... 908-949-5564 
IL Joliet, Primus EIcIms. Corp. ........... 815-436-8945 
IL Libertyville, Harger Lightning ProteCtion 

.. . . .. . . . . .. .. • .. .. . .. .. .. . . . .. .. • .. .. . 708-362-4848 
MD Hunt Valley, Tessco .................. 301-785-5300 
MN St Pau~ Pulslar Dis!., Inc. ............. 612-845-3411 
NIl Minden. PolyPhaser Corp. ............ 702-782-2511 
NJ Clarksboro, W.FL Block & Assocs. ..... BOo-421-7170 
NO Greensboro, West Antenna ........... 919-821-2473 
OH CinciMall, Cartwright Comma. Co. .... 513-489-1755 
TX Rowlett, Horizon Comm. SIs. Co. ...... 214-475-1179 
EXP Minden, PoIyPhaser Corp. ......... :.. 702-762-2511 
Can Aurora, Onl, Sinciabs, Inc. ............ 416.641-G624 

POL V-PLANAR INC. 1800 Mearns Ad, Unn J - P.O. Box 
2578, Warminster, PA 18974, Tet. 215-875-7805, FAX:. 
215-875-7920; EmpI.: 12 

POL YPL Y iNC.. Ad. No.1. Route 5 South, Amsttirdam, NY 
12010. Tel: 518-843-3900, FAX: 518-843-5829 

BPOLYTRON DEVICES, INC 

FAX: 201.;345-1264 
POLYTRON DEVICES, INC., Box 396 -River Sl Ste., 

Paterson, NJ 07544, Tel: 201-345-5665; EmpL: 26· 
••..•.•....•.•..•..•.... , .•. c ......•..•.. ,. 1)01988-11173 

Local Sales Offices & Reps . 
CA San Joae, P & M EIcImS. ............. 408-2B7-0402 
NY CanandaIgna, Mamula SIs. .. .• .. .. .... 716-394-5560 

POL YTRONIX, INC., 605 Alpha Dr. Richardson, TX 75081, 
Tel: 214-238-7045, FAX: 214-644-0805; Empl: 85 

POMFRET RESEARCH OPTIcs, P. 0. Box 1265, 
orange, VA 22960, Tel: 703-854-4350; EmpL: 5 

POMONA ELECTRONICS. 1500 E 9th St. P.O. Box 
2767, Pomona, CA 91768, Tel: 714-823-3463, FAX: 714-
629-3317; FSC No.: 05276; Empl: 170; SIs. Mgr: Thomas 
Berber; Dist. Mgt: Thomas Barber ....... C·1493-14811 

Local Sales Offices & Reps 
AL Hazel Green. Braden & Assocs. •.. • • . . 205-628-6290 
AZ Phoenix, More Sis. .................... 602-768-9181 
AR Little Rock, Erickson SIs., Inc. ......... 501-455-0618 
CA Buibank, Darco ........... .. .. .. .. .. .. 618-504-2425 
CA Irvine, Vale EIcIm. Assocs. ............ 714-551-4004 
CA Santa Clara, Engrg. Assocs. Corp. . . •.. 408-988-5001 
CA So. San Francisco, Carelli/EMA • . . . . • . 415-673-2524 
CO BroomIiaId, Connors Co. .............. 303-468-9628 
FL Maitland. EIR Inc. ..................... 407-86().9600 
IL Palatine, W. M. Unz ... .. .. .. .. .. .. .... 708-705-8555 
IN Indianapolis, BHnd EIcIrn Sis. Co. ..... 317-241-3742 
IA West Des Moi~ Nevoo ............. 515-225-9866 
LA Chalmelle, Erickson Sis., Inc. .......... 504-271-1976 
MD Baltimore, David S. Linz, Inc. .......... 301-882-8289 
MA Burlington, Gerber Sis. Corp. .......... 617-229-1150 
MI Jenison, C. A. Gear Co. ............... 616-534-9449 
MI Kentwood, C. A Gear Co. ............. 616.534-9449 
MN Mimeapols, Hei-lite Sis., Inc. ......... 612-550-0506 
OH Cleveland. Mar10w Assocs. ........... 21&.831-8232 
MO Crestwood, Nevco, Inc. ............... 314-843-7406 
NJ Franklin, D. F. Tobias & Co. ........... 201-209-7255 
OR Beaverton. eclipse Mktg. Grp. Ltd ..... 503-842-1661 
PA Philadelphle, David S. Unz. Inc. .•...•. 215-379-0734 
NC Raleigh, Pinnacle Mktg. ••..•••..••••.• 919-878-4658 
TX Dallas, Erickson Sis., Inc............... 214-738-5833 
TX Houston, Erickson Sis., Inc. ........... 713-266-1604 
TX Round Rock, Erickson Sis., Inc. ....... 512-244-3066 
WA Redmond, Eclipse Mktg. GIp., Ltd ..... 206-885-8991 
WA Spokane. EcHpse Mktg. Grp., Ltd. ... • .. 509-922-3972 
EXP CA. Tarzana, Nate Beckerman & Co., Inc. 

....................................... 818-708-0021 
Can Pickering. AC Simmons & Sons •.. . • . • 416.739-8041 

PORTASOL, Oglesby and Boller Ltd.. 7422 Carmel 
Executive Park, Charlotte, NO 28226, Tel: 704-543-8239, 
FAX: 704-543-6839; EmpI.: 100; SIs. Mgt: Tom CarboII; 
DIBl. Mgt: Tom CarboII 

PORTESCAP Us. INC.,36 CenIraI Ave., Hauppauge, NY 
11768, Tel: 516.234-3900, FAX: 516.234-3986; EmpL: 16 

POSITRONIC INDUSTRIES, INC. 423 N. C8mpbe1l St. 
p.o. Box 6247. Springfield, MO 65601, Tel: 417-866-2322, 
TELEX: 436445, FAX: 417-86&.4115;. FSC No.: 28198; 
Empl:3OO 

r----r----------~® ( ~ I POTRANS] 

FAX: 714-975-1390 
POTRANS INTERNATIONAL INC., Potrana 

Electrical Corp., Ltd. 17935 Sky Pall< Circle No. Ii, 
Irvine, CA 92714, Tel: 714-875-1222, TELEX: 244319; 
EmpL: 300; SIs. Mgt: Chris Wilham ... ... 1)01974-11178 

Local SaIe8 0ffic8s & Reps 
Ai. Huntsvilla, Ii1terep Assocs., Inc. ....... 205-881-1096 
AZPhoenix, More Sis. .................... 602-788-9181 
CA Santa Clara, Premier Tach. ........... 408-73s.2260 
CO Boulder, Promotional Technlgs. ..•...• 303-447-2474 
FL Tampa, APM Aseoc. .................. 813-447-2474 
GA Norcross, Interep Assocs., Inc. •....••• 404-449-8890 
IL Chicago, Rendell SIs. Co. ............. 312-538-1620 
IN Cannel, Frank E Kahsar Sis. .......... 317-844-8353 
MA Burlington, New Tech Solutions ...... 617-229-8888 
Ml Spring Lake, Frank E Kahsar Sis. •.•.• 61&0846-7590 
MI Warren, Frank E Kahsar SIs. .... :..... 313-795-3530 
MN Minn.eapolls, Holmgren Assocs. ....... 612-768-7641 
NH Mer:rlrnack, New Tech Solutions...... 603-424-8149 
NM Albuquerque, More Sis. •••.•••••.•••.• 505-265-6285 
NY S~EmpireTach.Assocs. ... 315-885-3077 
OH CinciMllll, Frank E Kahsar Sis. ....... 513-822-3133 
OK Tulsa, Advance Tach. SIs. ............ 91~ 
PA Wexford, Frank E Kahsar SIs. ........ 412-835-8561 
TN Greenville, Interep Assocs. ..•..•.....• 615-639-3491 
TX Dallas, Advance Tach. Sis. •.•.•••.•• •. 214-340-1300 

762 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
lIT Midvale, Promotional Tech. Sis. ....•.. 801-566-8919 
VA Ashland, Glasscock Assocs. ••....•.•. 804-798-2125 
WA Redmond, Interstate EIcIms. .........• 2OIHI8&-52!i7 
WI Brookfield, Rendell Sis. Co. .•......... 414-785-8948 

FAX: 812-386-2335 
POTTER. BRUMFIELD, A Siemens Co., 200 S. 

Richland Creek Or. Princeton. IN 47671-11001, Tel: 812-
386-1000, TaEX: 27-&451; Empl: 3000; SIs. Mgr: Don 
Patton; DIst. Mgr: Shelry Collom " ........ " .• 801585 

Local Sales Offices & Reps 
AI.. Hunlsville, Cartwright & Been ........ . 
lIZ Phoenix, Howe & Howe Sis. ......... . 
CA. Los Altos, Recht Assocs. .....••.•..•• 
CA. San Diego, CERCO ..•..•............. 
CA. SanIa Ana, Jones & McGeoy SIs.. Inc. 

co LiI1Ie1on, Simpson Assocs. ....•...•... 
CT WaJlngIord, John E Boeing Co. ...... . 
FL Apopka, CarlWright & Been .......... . 
FL Deerfield Beach, Cartwright & Been .. . 
GA Norcross, CaIIWrighI & Been ......... . 
It Roling Meadows, Sumer, Inc. .......•. 
IN Fort Wayne, R O. Whitesell & Assocs. 

IN Indianapolis. R 0. Whitesell & Assocs. 

205-83G-1540 
602-264-7971 
415-964-«321 
611H92-5555 

714-547-6466 
303-794-8381 
203-265-1318 
407-889-9100 
305-429-3400 
404-368-0160 
708-991-8500 

219-432-5591 

POWERBOX INC, 1503 Spruce St, Boulder, CO 80302, 
Tel: 303-444-1461, 800-444-1461, FAX: 303-444-3135; 
SIs. Mgr" James Jones • . ••.••..•.. .. ... ..•..•.• C-1 .. 79 

Local Sales Offices & Reps 
MN St Paul, Heyde/Hanks Assocs. ....... 612-484-8531 
Can Mississeuga, On!., Hi-Pac Enclosures 

418-279-4880 

POWERCARD CORP. 393 Totten Pond Ad, WaIIhem, MA 
02159, Tel: 617-890-8789, FAX: 617-890-1390; SIs. Mgr: 
Fredric Cohen 

POWER COMPONENTS CO. Vanguard Electronics 
Co. 1480W.178th St, Gardena, CA 90248, Tel: 213-323-
8120, TWX: 910.346-7067, FAX: 213-329-8427; FSC No.: 
213-329-8427; SIs. Mgr: Avi Kandola 

POWER CONVERSION, INC., Hawker Slddeley 
Group, Ltd.-London, England, 280 Midland 
Avenue, Saddle Brook, NJ 07662, Tel: 201-798-4800, 
TELEX: 130292, FAX: 201-796-5777; Empl: 10000; SIs. 
Mgr: James SUIUvan, VP. Sis.; Dist. Mgr: Gell Halvorsen 
... ............. ... .. .... .. ... ... ........ .. 1)01480-1482 

Local Sales Office8 & Reps 
CA. Anaheim. Westrep ...••......•.•..•.•.. 714-527-2622, 

FAX:714-527-3868 
CA. Hayward. PacHic M~ Inc. ............ 415-867-1620, 

FAX:415-887-7595 
CO Parker, HIgh Plalns MkIg. .......... 303-841-8484,FX. 

303-841-8282 
FL Tempe. SAT Mktg. ..................... 813-884-4805, 

FAX:813-882-9149 
GA Atlanta, Naytor Aseocs., Inc. ............ 404-373-5038, 

FAX:404-373-5052 
.................•..•...•.•..•......... 317-876-9000 IL Des PlaInes, Esco Assocs. ............. 708-298-5310, 

IN Kokomo, R O. Whn-ll & Assocs. .•• 317-457-9127 
IN PrincaIon, PotIer & Brumfield- S & SW 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 812-386-2211 
IN Princeton, PotIer & BrumfieIO-N & NW Us. 

..........•..............•.....•....... 812-388-2130 
IA Cedar RapIds, Dy-TronIx, Inc. ......... 319-377-8275 
KS Leewood, Dy-Tronlx, Inc. .. . .. ..•. .. ... 913-339-6333 
KS WIchita, Dy-Tronlx, Inc. ............•.. 311H138-0884 
KV VersaJlIee, R a Whn-II & Assocs. •• 606-873-1182 
LA Covington, Cartwright & Been ........ 504-892-1780 
MD Baltimore, Mfcro-Comp •..•.....•..••. 301-844-5700 
MA Braintree, PotIer & Brumfield- NE us. 

.. .. .......•.... ..•.. .. .....•. .•.•.. ... 617-848-8550 
MA Chelmsford, John E Boeing Co. ...... 508-256-5800 
MI Grand Blanc, R a Whn-ll & Assocs. 

......•.........................•...... 313-895-0770 
MI Grand Rapids, R O. Whitesell & Assocs. 

•••.•...•.•.•.•...•.•...••••••..••••.•• 616-942-5420 
MI Southfield, R. O. Whitesell & Assocs. .. 313-559-5454 
MI St Joseph, R O. Whitesell & Assocs. 

MN Edina, Mel Foster Tech. Sis. ......... . 
MS Jackson, Certwrlght & Been ......... . 
MO BrIdgeIon, Dy-Tronix, Inc. •..•.••..•... 
NJ MedIonI, The McCoy Grp., Inc. ....... . 
NM Albuquerque, C. T. Car1berg & Assocs. 

NY Kingston, MIcro-Tech MkIg. Inc. ...... . 
NY Melville, ComIronic Assocs. •........•. 
NY N. Syracuaa, Micro-Tech MkIg. Inc. .. . 
NY Rochester, Micro-Tech MkIg. Inc. .... . 
NO Charlotte, Cartwright & Been ......... . 

.. NO Raleigh. Cartwright & Been .......... . 
OH Cincinnati, R a Whitesell & Assocs. .. 
OH CIevaIand. R O. Whitesell & Assocs. .. 
OH Columbus. R a WhHesell & Assocs. 

616-983-7337 
612-941-9790 
801-981-1170 
314-291-4777 
609-953-0770 

505-899-2155 
914-338-7588 
516-249-0505 
315-458-5254 
716-426-0806 
704-536-0303 
919-878-4130 
513-528-5644 
218-447-9020 

. • . . . . . . . . .. . .. . •• . . . . . . . . . • . . . . . . . . . . . 614-888-9396 
OH· Dayton, R a WhHeseIl & Assocs. • . . • . 513-298-9546 
OK Tulsa, Components, Inc. .............. 918-583-9149 
PA Harrisburg, Bell & Whitaker .•.•.•..•.. 717..s&4-8900 
PA Pittsburgh, R a Whitesell & Assocs. 

TN Knoxville, Cartwright & Been ..•..... , • 
TN Memphis, Cartwright & Been ......... . 
TX Austin, Ammon & Rims Co. .......... . 
TX Houston, Ammon & Rims Co. ....... . 
TX Richard8on, Ammon & Rims Co. ...•. 
UT Midvale, SImpson Assocs. ...•.•••..•. 

412-963-6161 
615-693-7450 
901-362-8345 
512-454-5131 
713-781-8240 
214-844-5591 
801-566-3691 

FAX:708-298-3833 
MA BurHngton, Tritek, Inc. .................. 617-272-4550, 

FAX:617-270-9147 
MN Minnetonka, Mill-Tech SIs.. Inc. .•...... 612-933-8090, 

FAX:612-933-2353 
NJ Haddonfield, M & S Assocs., Inc. ..•.... 609-429-7055, 

FAX:609-795-1493 
NY Great Neck, F & F Metro, Inc. .......... 516-482-4080, 

FAX:518-482-4569 
NY NewarI<, W-L Sis. ...................... 315-331-1645, 

FAX:315-331-2143 
NO Cornelius. Naylor Assocs., Inc. ......... 704-692-1366, 

FAX:704-892-9758 
NO Durham, Naylor Aseocs., Inc ........... 919-544-8630, 

FAX:919-544-7211 
OH Dayton, Five Star EIctms.. Inc. ......... 513-299-1718, 

FAX:513-299-1345 
OH Solon, Five Star EIctms.,.1nc. ........... 216-349-1611, 

FAX:216-349-0381 
OK Tulsa, Comptech Sis. .................. 918-622-7744, 

FAX:918-66G-0340 
OR Albany, Henry Sharpe ................. 503-928-9221, 

FAX:503-928-5604 
TX Austin, CompIech SIs. ................. 512-343-0300, 

FAX:512-345-2530 
TX Harlingerl. Comptech Sis. .............. 512-428-7503, 

FAX:512-345-2530 
TJ( Houston, Comptech Sis. ............... 713-482-0005, 

FAX:713-492-8116 
TX Irving, Comptech Sis. .................. 214-751-1181, 

FAX:214-550-8113 
WA Redmond, Projects IntL ............... 206-863-6212 
Can Ontario, Ed Irving ...................... 519-822-9795, 

FAX:519-763-1931 

Loesl Dlstrfbutors 
CA. Costa Mesa, Battery Specialties· ....... 714-755-0888, 

FAX:714-755-0869 
CA. Mountainvlew, Energy Sis., Inc. ........ 415-969-0800, 

FAX:415-961-2000 
CA. San Diego, Tauber Elctms. ............. 619-274-7242, 

FAX:619-274-2220 
CO Denver, Cargo BatterIes ............... 303-298-8763, 

FAX:303-295-7125 
Me Bellsville, MIIIk EicIms. Supp. .......... 301-595-5040. 

FAX:301-93H1491 
MA Sandwich, JV IEPC EicIms., Inc. . . . . . • . 508-833-0700 
MN Mimeapols, Stark EIctms. ............. 612-333-3381, 

WA Seattle, Northmar, Inc. ............... . 
WI BrookfIeld, Sumer, Inc. ............•... 

206-524-5170 NJ Bellmawr, Mid-Atlantic EIcIms. Corp. 

:::~ NY ......•... :.... . .. •..•.• 609-931-5303,F,609-931-4928 

800-334-8154 

PR San Juan, Electronic Tech. Sis. •.•.•.. 
Can MissIssauga, On!., Siemens EIee. Ltd. 

POTTER CO. See Pulse Engineering 

416-564-1995 

POTTER INSTRUMENT, (PSI-Peripheral Support), 
345 Kansas St, p.a Box 892, EI Segundo, CA. 90245, Tel: 
21~7O, TELEX: 317928, FAX: 213-322-9190; FSC 
No.: 95-2800481; EmpL: 20; SIs. Mgr" T. O. McMahon 

Bohemia, Lamp Technlg., Inc. .......... 516-567-1800, 
FAX:516-567-1806 

NY Farmingdale, Della Concepts .......... 516-845-1294, 
FAX:516-293-0493 

NY PlaInview, Plainview Batteries .•......• 516-249-2673, 
FAX:516-249-2676 

WA Redmond, Energy SIs. ................. 206-983-2343, 
FAX:206-987-0606 

WI Fond-Du-Lac, Fedco EIcIms. •..•..•.... 414-922-&490, 
FAX:414-922-8750 

POWER 

FROM STOCK 
Potter & Brumfield 
GENERALPURPOSE,PC~ 
POWER and SOLID STATE 

RELAYS • TIMERS 
CIRCUIT BREAKERS 

BRILL 
ELEC I HONICS 
(415) 834-5888 
610 E 10th 51 . Oakland. CA 94606 

HB POTTER & BRUMFIELD 

(213) 452-8002 

RB POTIER & BRUMFIELD 

Over 
100.000 
Circuit 

Breakers 
in StOCk. • 

Over. 
100.000 
Relays 

Timers & 
Circuit 

Breakers 

Orders Plac. by 3:00 pm. are 
Shipped the Same 

3) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 10266th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

EEM 1991 North American offices only. For worldwide reps & distributors, see VoL W. 763 



POWER Manufacturers and Sales Offices Di.-ectory 
POWER ~N·PRooucTs,·42 E8III.St, Sox 

380, CryataI L.aI<e. &.60014, Tel:81~100. F~ 815-
459-9119; FSC No.: 31751; 1;mpI.: 150; SIs. Mgt; c.·Seyer 

POVVERCUBE CORP. Sub. Unitrode Corp., 8 
SiJb\JI"b8n PkOr.;BiIIerica, MA 01821, Tel: 617-1167-:9500, 
FAX: 50&-667-6280; FSCNQ.: 31557; ~: 150; SIs. 
Mgt::~ LaFontaine . 

FAX: 516~333~6512 

NC FIaIeigh, Barker Ast\OCS. .•......••..••. 
OH Dayton. Shamrock S~ Inc. .•.••• , ••••. 
OH Worthington, Shamrock Sis. Inc. •••.•. 
OR TIgard, Electronic camp. Sis. •........ 
MI DetroIt, RP. Urban Assocs. .......... . 
TX Dallas, Rem-Alr Comp. ............... . 
UT Murray, Aspen SIs., Inc; .............. . 
UT Salt lake City, Aspen SIs., Inc. ..•..•.. 
WA Mercer Island, EIctm. Comp. Sis. ....•• 
can DownsvIew, Tlenkay, Inc. ••••••..•. ; .. 

1..ccB/ Distributots 

91 !HI7&-0282 
513-258-1227 
614-888-7838 
sos:.245-2342 
313-535-2355 
214-234-1069 
801-265-8385 
801-467-2401 
208-232-9301 
416-736-1221 

AR Ft Smith, Radio, Inc. •••.••••.••.••. :.. 501-646-5200 
CA EI Segundo, Force EIcIms. ••..•.••..•. 714-522-1324 
CA Livermore. Fuse-Com .•••.•••.•..•.•. ; 415-449-1 ~13 
CA San Diego, Fuses Unilniled/WesIem Fuse 

•.••••.•••... : . • • • . . • • • • • . . . • . • • . • • •• •• 619-589-9820 
CA 
CA 
CA 

POWER DESIGNS. INC. 1700 Shames Or. Westbury, CA 

San Diego, Si!J1"18 EIctms. ....•..•...• 619-565-2000 
San Jose, Rose Elctms. •.••..••..•... 408-943-0200 
Santa Clara. Force EIcIms. . • . .. . . . . . .. 408-74&-1324 
So. San FranCisco, Peters-Del.aet, Inc. 

NY 11590, Tel: 518-333-6200, TWX: 510-222-6561; EmpI.: 
46; SIs. Mgt; Mary Loop ••. .. .. ..• ..•. • .. 001978-1986 CA Van Nuys, Fuses Unlimited .......... . 

415-673-9595 
818-766-8111 
303-431-7161 
203-288-0044 
203-265-4600 
305-971-5900 
305-978-9875 
404-458-2013 
708-639-3322 
312-782-3954 
617-621-1500 
508-749-4700 
508-46Q-0187 
21 &-262-5226 
214-320-0294 
603-696-1346 

Local Di8lribulors 
A2. Phoenix, U.s.lnstr. Rentals .•...•••.•• 
CA Los Angeles; ElL Ins1rs. ...•.•.....•..• 
CA N. Hollywood. O"Halloran Assocs. .... . 
CA Palo AKo. O"Hailoran Assocs. ........ . 
CA Santa Clara, ElL Ins1rs. .......•.....•.• 
CO Denver, EK. Inslrs. ................... . 
CT Middletown. elL Instrs. •.•••........... 
FL Palm Bay, ElL Instrs. '. , .•.•...•.•.•.••• 
GA Atlanta, u.s. Instr. Rentals .•........... 
IL Chicago, ElL Inslrs. .••. ~ •••..• , .•••... 
IN Indianapolis, Ell Ins1rs. ..••..•...•.... 
KS Kansas City, U.s. Instr. Rentals ..••.•• 
KYLouisville, EILInstrs. ••••.••••••..•..•. 
MD Sparks, Ell Instrs. ...••..••..••..•..•. 
MA Burlington, EILInsIrs. •...••...•..•.... 
Mt 08trolt, u.s. Inslr. Rentals •.•......•... 
MN Mlnneapoils, U.s. Inslr. Rentals ..•...• 
MO St Louls, U.s.lnslr. Rentals .......... . 
NJ Belmar, AcoIltsst Instrs. •.....•.....•.• 
NJ Rockaway, A&J Ast\OCS. •............. 
NM Albuquerque, U.s. Instr. Rentals ...••.. 
NY Great Neck,The Instr. Mart .•..•..•... 
NY Hsuppauge, .EIL Instrs. ........•....• ",. 
OH Cincinnati, U.s. Inslr. Rentals •...•..... 
OH DI\YklIl, Ell .lnslrs. •...•.•.•.•.•......• 
OK Oklahoma City, u.s. Instr. Rentals ..... 
PA Philadelphia. ElL Instrs. ..•...........• 
TX Dallas, EK. Instrs. ••.......•..•....•..• 
TX Houston, ElL Inslrs. ...•.••......•••..• 
UT Salt Lake City, U.s. Instr. Rentals ..••.• 
VA SprIngfield. ElL Instrs. .............•..• 
WA Springfield, Ell Inslrs. .•..•.........•.. 
can Toronto, ElL Instrs. ........•..•........ 

602-257-1345 
213-885-7020 
213-877-0173 
415-969-1800 
408-727-0396 
303-534-4160 
203-348-6646 
305-725-6300 
404-955-4473 
312-430-2292 
317-545-1373 
913-677-0011 
502-454-3420 
301-771-4800 
617-272-9450 
313-493-1919 
612-881-3743 
314-454-0210 
201-681-6580 
201-625-3169 
505-684-0529 
518-467-7430 
516-231-6333 
513-863-4446 
513-435-2134 
~525-2659 
609-488-0474 
214-931-1236 
713-271-3100 
801-562-0116 
703-569-2611 
208-575-1888 
416-624-6660 

POWER DEVICES INC., 27071 Cabot Ad.. Bldg. 114, 
Lagune Hills, CA 92653, Tel: 714-562-6712, FAX: 714-562-
6722; Empl.: 10; SIs. Mg,; G. E. Flynn 

Power Dynamics,lnc. 

FAX: 201-736-8930 
POWER DYNAMICS INC., 59 lakeside Ave., P.O. Box 

539. West Orange. NJ 07052. Tel: 201-736-5722, TELEX: 
666173(PDI); FSC No.: 60046; SIs. Mgr: James Papianni; 
DIst. Mgr; Lyle Scott ........... A0 1628-1631; a0 1784; 

<:01500-1506, 1692, 1814; D01484-1465 

Local Sales Offices & Reps 
CA Leguna Hills, Devid Budge 8. Assoc. .. 714-582-8720 
CA San Diego. Bart Budge Assocs. ....... 619-272-8830 
CA San Diego. David Budge Assocs. ..... 619-272-6630 
CA San Jose, Ruppert Sis. . . . . . • • . . . . . . .. . 408-998-9717 
CO Denver, West Inc. ..• : •...•.•.•.•.•.•.. 303-477-1134 
FL Ft Lauderdale, Stock Elclrns. ..•..••.. 305-978-9875 
GA Ulbum, Adams EIctms. ........... :... 404-925-9115 
IL Palatine, Golbeck & Milota Assocs.. Inc. 

. . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . .. 312-705-0602 
IN Indianapolis, LM. DeVoe Assocs. ..... 317-842-3245 
KS Shewnee Mission, Micro1rpnics, Inc. •.. 913-262·1444 
MI Grand Rapids, R.P. Urban Assocs. .... 618-245-0511 

.. MN BIoomlngion. HoriZQII Technlgs. ..•••. 612-884-6515 
Me> St bhartes, Mlcrotronics, Inc. .•.•..... 314-946-8500 
NH Amherst, DA Crowley & Assocs •..••. 603-673-7050 

CO 
CT 
CT 
FL 
FL 
GA 
IL 
IL 
MA 
MA 
MA 
MN 
TX 
NH 
NJ 

Arvada. ~ WonIronics ........... . 
Hamden, COnnector Co. ............. . 
Wallingford, Seger Elect. Supp. Co. ... . 
Ft Lauderdale, KSM Elclrns. •...•.•... 
Ft Lauderdale, Stock EIcIms. .•••..... 
Atlanta. KSM EIcIms. ................ . 
Cary, Gama EIctms. ..•..•.••••.•..•.. 
CryataI L.aI<e. Sul>Sem ...•..•••...••. 
CantOl\ Impact Sis. ...• ~ ......••..••.. 
Hingham, Seger Elect. SiJpp. Co. ..... . 
Marlboro, Now EIctms. ....•.....•..•.. 
,Hibbing. Mim Tech Elclms. ....... . 
Dallas, Wollard EIec. .•.••.•..•........ 
Salem, Sager Eicir. . ...•..•..•..•.•... 
Kenilworth, Federated Pu~ Co. 

NY Hsuppsuge. Seger Elclrns ••........•. 
NY Johnson City, Help Eicims. .........•. 
NY Pennyan. Advcorn Technlg. •.....•.••. 
NC Raleigh. Sager Svc. Plus EIctms ...•... 
OH Cincinnati, Schuster Elcims ...•...•..• 
OH Twinsburg, Schuster EIctms ..•...•..• 
OK OkI8homa City, Radio, Inc. .•..•...•... 
OK Tulsa, Radio. Inc .•.•..•....•.......•.• 
OR Beaverlon, Micro Power EICIms. ..... . 
PA Bristo~ Aim EIctms .................. . 
TX Austin, Wofford EIctms. ..•.•.........• 
OR Beaverton, Rose EIctms. .•.•.......... 
TX Dallas, Off The SheR Camps. •.......• 
TX Farmers Blanch, Faroe EIctms. •••..•• 
TX Houston, Force Elctrns. ..•..•..•.....• 
TX Houston, Woftord Elclrns. ...•..•...... 
TX RIcherdson, Off The SheR Camps. .... 
WI Milwaukee, Progressive Image .•.....• 
UT Salt lake City, Standard Supp. Co. .... 
WA Redmond, Energy SIs. •.......••...... 
WA Redmond. Fuse-Com .............•... 
can Downsview, Ont, PS Camps. ......•.. 

201-272-0505 
516-348-1300 
607-729-3528 
716-396-9050 
919-85Q-9550 
513-469-1400 
216-425-6134 
405-769-0741 
918-561-:11123 
503-626-7066 
215-785-3500 
512-3311-1131 
503-629-9288 
214-247-0052 
214-247-9955 
713-561-6644 
713-647-3583 
214-236-0608 
414-321-4722 
801-468-3371 
208-883-2343 
208-881-2442 
416-685-9546 

POWER ~ECTRONIC COMPONENTS, INC., PEC, 
Inc, 3408 Karner Miller Ad.. New Albany, IN 47150, Tel: 
812-941-9205, 000-245-0193, FAX: 812-941-9205; DiBt. 
Mgr; Brenda DeSpain 

FAX: 412-925-4393 
POWEREX. WestinghO"'88, GE, Mitsubish~ Hillis 

St, Youngwood. PA 15697, Tel: 412-925-7272, TWX: 510-
4ea-2840; Empl.: 550; DIst. Mgr; Kathy Cullen 
............•.................................... A0 2117 

1..ccB/ Sales ~ & Reps 
P;z Chandler, Undberg Co. ..........•.... 602-766-9115 
CA Agoura Hills, WestpOwer AssoCs. ..... 818-706-2550 
CA Legune Hills, WesIpOWer AssoCs. ..... 714-562-6716 
CA Santa Clara, Engineering AssoCs. Corp. 

. . . . . . • . . . • . . . . . . • • . . . . • . • . • •• •• • • •• • . . 408-966-5001 
CO Denver, Undberg Co. ................. 303-758-9033 
CO Westminster, Jerry Wolfgang •.•••..•• 303-252-0215 
CT Sou1hIngtoiI. The Orion Grp. ..••..•... 203-821-6371 
FL MaItland, ElR, Inc. ., ...•.•.•..•••..•.. ; 407-660-9600 
GA Alpharetta. Southeast Power Comps. 

NJ Audubon, DAS Assocs. ............... 609-548-.1133 GA Norcross, Southeast Power Camps. .. 
404-884-5460 
404-44&-2458 
708-418-8838 
317-644-5222 
319-377-8275 
913-339-6333 

NJ ° PI. Pleasant, Jade Mktg. ....... ; .... ;. 201-699-6108 IL 
NJ Audubon, OM. Assocs. •.•.•••...•••• 609-548-1133 IN 
NY Marcellus, Mullahy-Welch Sis. •.•.•••• 315-673-3891 IA 
NY Rochester, Muliehy-WelchSIs. .•. ~ .... 716-244-1100 KS 

NapervIlle, L&W Power Corp ......... . 
C8rmeI, Giesting & Ast\OCS. ....••..... 
Cedar RapkIs, Dy-TronIx, Inc. .•.•••••. 
leewoOd. Dy-Tronlx, Inc. ............. . 

KS WIChita, Dy-Trorix, Inc. ...••.••••.••.. 
KY Versailles, GiesIing & Assocs.. _ .....•. 
MA Newlon, Ed Freeley •....•••..•.•...••• 
MA Peabody, The OriOn Grp. .•..•......•. 
Mt Plymouth. L&W Power Corp. .....•.... 
MN Minneapolis, PSI Co. ..•...•...•....... 
MO BridgeIon, OY:Tronix, Inc. ...........•. 
NJ Ringwood, J&L Sis. Assocs.. Inc. ••..•. 
NM Albuquerque, Undberg Co..' .......... . 
NY Hhac&, Bob Dean, Inc; .....••.......•. 
NY Ronkoilkoma. J&L Sis. Assocs.. Inc. ..• 
NY Wappinger Falls, Bob Dean, Inc. •••••• 
NC Charlotte, Southeast Power Camps. .• 
NC Greensboro, Southeast Power Camps. 

NC Henderson, Soutl)east Power Camps. 

316-836-0884 
806-673-2330 
617-630-9512 
508-532-6266 
313-451-1150 
612-944-8545 
314-291-4777 
201-962-6315 
505-881-1006 
807-257-1111 
516-737-2801 
914-297-6406 
704-846-9532 

919-654-9410 

• • • . • • • . •• . . • • • • • • . • . • . . • . . . . . • . • . • . • . • 919-436-4450 
OH Cincinnati, Giestlng & Assocs. .•.••... 513-385-1105 
QH Cleveland, Giesling & Assocs. .......• 218-261-9705 
OH Columbus, GIesIIng & Assocs. ••..•... 614-459-4800 
OK TuIas,NOVAMktg. ..• : •••...•..••..•• 918-88Q-5105 
OR Tigard, Vantage Corp. ................ 503-620-3280 
PA Ha1boro, Delta Tech. Sis., Inc. ..••.••.. 215-957-0800 
PA Pittsburgh, Bear MkIg. •.••.•.•..•.•••• 412-531-2002 
PA Youngwood, Bob Hlrche .•..••.......• 412-925-4468 
PA Youngwood, Powerex, 1nc.-USA/IntI. .. 412-925-7272. 
TX Austin, NOVA Mk1g..Inc. ••...•.••••..• 512-343-2321 
TX Dallas, NOVA Mk1g.. Inc. .•....•.••.•.. 214-750-6082 
TX Houston, NOVA Mklg..lnc. ..••.••..••. 713-966-8082 
VA Roanoke, Southeast Power Camps. ..• 703-774-6478 

. WA Bellevue, Vantage Corp. .••.......... ; 2OS-455-348O 
WI Elm Grove. L&W Power Corp. •........ 414-782-0799 
Can Mon1rea~ Que., GMA Assocs. ......... 514-335-9572 
Can 0tIawa. Ont. GMA Assocs. ..•..••..•• 613-838-4460 
Can ToronlO,Ont.GMAAssocs ..•..••..•• 416-671-6111 
can Vanoouver, ac. Blakewood EIec. Sys.. Inc. 

.. • . .•.. .•.. ... . ..•.•.• .. . ••... .•••. ..• 604-273-9910 

Local Di8lribulors 
AL Birmingham. Industrial EIec. Supp. Co. 

. . • . . • • • . . • . . . . . • . • • . . . . • . • •• . • • • . • • . . • 205-951-4601 
AL Huntsville, HamiIton/Avnet........... 205-637-7210 
AL Huntsville, TII1III Elctms. •••••• •.••• .••• 205-721-1133 
A2. Chandler, HamiItonl Avnet ••••.•.•.••• 602-961-6411 
A2. Tempe, Time EIctrns. ............•.... 602-967"2000 
CA Agoura Hills, Alma EIctms. •• .•••. ••. .• 816-991-3984 
CA Agoura Hills, Time EIctms. .••••••••••• 816-707-2890 
CA ChaIsworth, Time EIctms. •.••. ••• •• •.• 816-996-7200 
CA . Costa Mesa, Hemliton EIecIro Corp. .• 714-754-6097 
CA Costa Mesa. Harniltan ElecIro Sis. •... 714-641-4100 
CA Culver City, Hamiltan Electro. Sis. ••... 213-558-2000 
CA Gardena. HamlItan/Avnet............. 213-217-6888 
CA Roseville, Hamiltonl Avnet ...... j • • • • • 918-781-6614 
CA San Diego. All American .•..•..•...•.. 619-266-1505 
CA San Diego. Hamiltan/Avnet .•......•.. 619-571-7510 
CA San DIego. TII1III EIctms............... 619-588-1331 
CA San Jose, All American ..•..•......•• : 408-943-1200 
CA San Jose, Alma EIcIms. . . . . . . . . . . . . •. . 408-436-8822 
CA Santa Ana. Almo EIcIms............... 714-757-0444 
.CA Sunnyvale, HamiItan/Avnet ...•••.••.. 408-743-3610 
CA Sunnyvale. Time EIctms. ••..•..•.•••. , 408-734-9888 
CA Torrance, All American •.•............ 213-320-0240 
CA Torrance, Time EIctms. •..••.•••...•.. 213-32Q-0880 
CA Tustin, Time Elclrns. •.••.••...•..•••.• 714-689-0100 
CA Woodland Hills, Hamiltanl Avnet ...•.• 818-594-0404 
CO Englewood. Hamiltan/Avnet .........• 303-799-7800 
CO Englewood. Time Elctms. .•..•.••..... 303-799-8851 
CT Cheshire, TII1III EIctms. •..•..•........ 203-271-3200 
CT Danbury, Hamiltonl Avnet .••••••.•.••. 203-797-2600 
CT E8III Haven, J. V. EIctms. •.......•.... 203-469-2321 
CT Wallnglord, GAS Mldan Elecis. ....•.• 203-265-2077 
FL Fl Lauderdale, Hamilton/Avnet .•..... 30&-971-2900 
FL Fl LauderdaIti, Time °EIctms. . . . . • • . • . . 305-464-7778 
FL Miami, All Arneiican ......•........... 305-621-6282 

. FL Orlando, Time EIcIms. ••.••..••..•..•• 407-641-6565 
FL St Petersbu"g, Hamlltonl Avnet •.••.•• 813-573-3930 
FL WI",er Park, Hamiltanl Avnet . •. •.••.•• 407-628-3888 
GA Norcross, HamiIton/Avnet •..••......• 404-447-7507 
GANorcross, Time Elctms... . ••.•• ..••. .• 404 4484448 
IL Bensenville, Hamiltan/Avnet .••..••..• 312-880-7700 
IL Chicago. Newar1< Elclma. •.•.•...•..•• 312-764-5100 
IL Elmhurst, Serrioonductlir SpecIalists, Inc. 

...••.•.••...........•..•••.••.•.••...• 706-279-1000 
II. Schaumberg. Time EIctms. ••.•••.•••. 708-306-3000 
IL Schaumburg. QPS Elect., Inc.. .. • . . . . •• 708-684-6620 
IN C8rmeI, HamiIton/Avnet •...•.•• :..... 317-644-9333 
IN Fl Wayne, Beliinds. •..........•..... : 219-423-3422 
IN .Hammond,WESCO ................ , .. 312-454-6870 
IN Indianapolis, Bellinds. .••..••.•••.•••• 317-875-8200 
IA Cedar Rapids, Advent EIcIms. •....... 319-363-0221 
IA Cedar Rapids, HamIItonI Avnet .• ..•..• 319-382-4757 
KS Lenexa. Hamlltan/Avnet •••..••.•.•..• 913-888-1055 
KY lexington, HamlIton/Avnet ..••.••••.. 606-259-1475 
MD Columbia, GAS EIctms. .•.. . . • . . . . • • . • 301-995-6744 
MD ColurTtlla. Hamlltanl Avnet •.•••••• •• •• 301-995-3500 
MD COlumbia. TIme EIcIms. ..... , •.. ; . •• . . 301-964-3090 
MA Norwood, Gerber EIcIms. ...•.... ~.... 617-789-8000 
MA Peabody, Hamllton/Avnet •••.••..••.• 508-531-7430 
MA Peabody, Tirne.EIctms.· . . • • . • • . • . • . . • . 508-532-8200 

764 North Americanoffices oniy. For worldwide reps & distributors, see VOl. Wo EEM 1991 



Manufacturers and Sales Offices Directory POWER-
MI Grand Rapids, HamiltonfAvnet ....... 616-243-8805 
MI Madison Heigh1s, Galco EIctms. ...... 313-542-9090 
MI Novi, HamiltonfAvnet •................ 313-347-4270 
MN edina, Time EIctms. .................. 612-835-1250 
MN Minnetonka, HamiHonfAvnet .......... 612-932-()600 
MO Chesterfield, HamiftonfAvnet ......... 314-537-1600 
MO Manchester, Time Elclrns. ............ 314-391-6444 
NJ Camden, GRS Elclrns. ................ 60&-964-8560 
NJ Cherry Hill, Hamiftonf Avnet .. . . . . . . ... 609-424-0100 
NJ East Hanover, Delburn Elclms.lnc. ... 201-884-0800 
NJ Fairfield, HamlftonfAvnet •............ 201-575-3390 
NJ Marfton, Time Elctrns. . . . . • . . . . . . . . . . . . 609-596-6700 
NJ Wayne, TIme Elctrns. ................. 201-882-4611 
NM Albuquerque, Hamiftonf Avnet ........ 505-345-0001 
NM Albuquerque, Harrison Equip. Co. ..... 505-291-9951 
NY Eest Syracruse, TIme Elctms. ......... 315-432-0355 
NY Fairport, TIme Elctms. ................ 716-383-8953 
NY Freeport, Semlex loos. Corp. .....•.... 516-223-0200 
NY Hauppauge, Hamiftonf Avnet .. . . . . . . . . 516-231-9800 
NY Hauppauge, Tima Elctrns. ............. 516-273-0100 
NY Plainview, ACI Elclrns. ................ 516-293-6630 
NY Rochester, Harnittonl Avnel ........... 716-475-9130 
NY Rome, Roma Elctrns. .....•..•........ 315-337-5400 
NY Syracruse, Hamiftonl Avnet ........... 315-437-2641 
NY Westbury, Hamifton/Avnet ............ 516-997-6898 
NC Charlotte, Electronics Mktg. Corp. ..... 704-394-6195 
NC Charlotte, TIme Elclrns. ............... 704-522-7600 
NC Raleigh, Harnilton/Avnet .............• 919-878-0810 
OH Cincinnati, Hughes Peters ............ 513-351-2000 
OH Cleveland, CAM/RFC EIcIrns. ........ 216-461-4700 
OH Cleveland, Darrah EIec. ............... 216-631-()912 
OH Columbus, Electronics MkIg. Corp. .... 614-299-4161 
OH Columbus, Hughes Peters ............ 614-294-5351 
OH Dayton, Electronics Mklg.Corp ......... 513-439-4711 
OH Dayton, Hamiftonl Avnet 56 ........... 513-439-6732 
OH Dayton, Hamifton/Avnet64 ........... 513-439-6700 
OH Dublln,Time Elctms. .................. 614-761-1100 
OH Highland Heigh1s, Electronics Mktg.Corp. 

· . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 216-442-3441 
OH Solon, Harniftonf Avnet ...•........... 216-349-5100 
OH Westerville, Hamifton/Avnet .......... 614-892-7004 
OK Tulsa, Mair Co.. ..................... 918-252'5781 
OK Tulsa, Hamiftonl Avnet . . . . . . . . . . . . . . .. 918-252-7297 
OR Beaverton, Hamiltonl Avnet ........... 503-627-0201 
OR Portland, Dunn Elctms. ............... 503-285-0214 
OR Portland, TIme Elctms. . . . . . . . . . . . . . . .. 503-684-3780 
PA Pittsburgh, CAM/RPe Elctrns. ........ 412-782-3770 
PA Pittsburgh, Hamiltonl Ayn9I ........... 412-281-4150 
TX Addison, HamiftonfAvnet ............. 214-308-8140 
TX Austin, Hamiftonl Avnet ............... 512-837-8911 
TX Austin, Harrison Equip. Co. . . . . . . . . . . .. 512-258-1320 
TX Austin, TIme Elctms. .................. 512-339-3051 
TX Brownsville, Harrison EqUip. Co. ...... 512-548-2376 
TX Dallas, Harrison Equip. Co. . . . . . . . . .. .. 214-239-2750 
TX EI Paso, Harrison Equip. Co. .......... 915-598-3408 
TX Houston, Altair Co. . . . . . . . . . . . . . . . . . . . . 713-462-3029 
TX Richardson, Altair Co. ................. 214-231-5166 
TX Stafford, Hamiftonl Avn91 ............. 713-240-7733 
TX Stafford, Harrison Equip. Co. .......... 713-879-2750 
UT Saft Lake City, HarniHon/Avnet ....... 801-972-2800 
UT West Valley, Time Elclrns. ....•....... 801-973-8181 
VA Charlottesville, Virginia Elec. Comps. .. 804-296-4164 
WA Redmond, Hamifton/Avnet ............ 208-891-6697 
WA Redmond, Time Elctrns. .............. 206-882-1600 
WV Charleston, McJunkin Corp. ...... . . . . . 304-348-5211 
WI Mequon, Taylor Elee. Co. •............ 414-241-4321 
WI Milwaukee, Marsh Elctrns. ............ 414-475-6000 
WI Waukesha, Harninon/Avnet ..........• 414-784-4510 
WY Gillette, WESCO ...........•...•...... 307-687-0014 
Can Burnaby, BC, Harniftonl Avnet .. • . .. . .. 604-420-4101 
Can Burnaby, BC, ITT fMufticomps. ....•... 604-291-8868 
Can Celgary, Alberta, Harniftonl Avnet ..... 403-250-9380 
Can CeIgary, Alberta, ITT fMufticomps. ... . . 403-273-2780 
Can Concord, Onl., m IMufticomps. ....... 416-736-1144 
. Can ·Dartmouth, Nova Scotia, ITT IMulticomps. 

· . • . . • . . . . . . . . . . . . . . . • . . . . . . • . . . • . . . . •. 902-465-2350 
Can Edmonton, Alberta, ITT IMulticomps. .. 403-436-4982 
Can Mississauga, Ont, Hamifton/Avnet .... 416-877-7432 
Can MIssISsauga, Ont., TIme EIctrns. • . . . . .. 416-672-5300 
Can Nejlean, Ont., Hamiltonl Avnet ..•..... 613-226-1700 
Can Nepean, On!., m IMulticomps. . . . .. ... 613-596-6980 
Can St Laurent, Que., Harnifton/Avn91 ..... 514-335-1000 
Can St Laurent, Que., ITT/Munlclomps. ...• 514-335-7697 
Can StOney Creek, On!., Westinghouse Canada, Inc. 

· . . • . . . . . . . • . . . . • . . . . . • • . • . . . . . . • . . . . .. 416-664-3300 
Can Willowdale, Ont., Electro Sonic, Inc. ..• 416-494-1896 
Can Winnipeg, Manitoba, ITT IMulticomps. 

204-786-8401 

POWER FUNCTIONS ENGINEERING, 3831 Cevalier 
Dr., Garland, TX 75042, Tel: 214-271Hl996; Empl: 9 

~~~ 
@§~§~[b 
A SUBSIDIARY OF UNITRCXIE CORPORATION 

FAX: 617-828-3215 
POWER GENERAL, Unltrode Corp., 152 Will Dr., 

Canton, MA 02021, Tel: 617-828-6216; Empl.: 300; SIs. 
Mgr" Steve Forrester .................•......... Do1987 

Local Sales Offices & Reps 
AL Huntsville, EIee. Mktg. Assoc., Inc. . . . .. 205-890-8050 
AZ Tempe, WestrBp ...................... 602-820-9932 
CA Anaheim, Westrep ..............•••... 714-527-2822 
CA Buena Pari<, Cypress Elclrns. ......... 714-521-5230 
CA San Diego, Cypress Elclms. ...•...... 619-535-0018 
CA San DIego, WestrBp ..........•....... 619-566-8580 
CA Santa Clara, WesIrep ................. 408-989-8833 
CO Englewood, Delttron Co. .............. 303-741-2122 
CT Wallingford, APEX Assocs. .. .... . . . . .. 203-267-6914 
FL Anarnonte Springs, Vantage Comp. ... 407-682-1199 
FL Margate, EPM Corp. .............•.... 305-977-()331 
FL Orlando, EPM Corp. .................. 407-425-6149 
GA Atlanta, Elee. MkIg. Assoc., Inc. .•...... 404-448-1215 
IL ttesca, Beta Technlg. SIs. ............. 708-250-9568 
IN Indianapolis, Schuster Elclrns. ....•... 317-253-9065 
1A Cedar Rapids, Dee Elclrns. ........... 319-365-7551 
1A Cedar Rapids, Spectrum Sis. .. . . . . . . .. 319-368-0576 
KS Overland Pk., SPECTRUM Sis. ........ 913-648-6811 
MO Columbia, Sager . . . . . . • . . • . . . . . . . . . . . . 301-995-6580 
MA Canton, Power Gen •.................. 617-828-8216 
MA Westwood, APEX Assocs. ............ 617-444-8070 
MI Brigh1on, Applied Power.............. 313-227-3604 
MI Flint, AS EIctrns. .....•.........•.....• 313-472-5000 
MI Uvonia, Leading Edge SIs. ............ 313-478-6700 
MN Eden Prairie, Com-Tek SIs. •......•... 612-941-7181 
MO Florissan~ Spectrum Sis. ..•.......... 314-921-1313 
MO Hazelwood, Spectrum SIs. ............ 314-921-1313 
NJ Clifton Parks, Net SIs. .............•... 518-371-6864 
NY Cortland, Net SIs. Co. ......•.......... 607-756-8592 
NY Great Neck, F & F Metro, Inc. .......•. 518-482-4080 
NY Victor, Net SIs. Co. .................... 716-924-1644 
NC Raleigh, Elee. Mktg. Assoc., Inc. ....... 919-847-8800 
OH Cincinnati, AS Elee. ...............•... 513-793-2450 
OH Cleveland, Schuster Elclms. .•..•..... 216-425-8134 
OH Cleveland, Schuster Elee. . . . . . . . . . . . . . 216-425-8134 
OH Columbus, McFadden Sis. .........•.. 614-761-3177 
OH Toledo, AS Elec ....••........•........ 419-893-0721 
OR Portland, Venture EIcIrns., Inc. .....•.. 503-824-0617 
PA Mars, Sager ......................••.. 412-772-2233 
SC Greenville, EMA, Inc. .................. 803-233-4637 
TX Austin, Tasco, Inc. .................... 512-834-8374 
TX Dallas, Tasco, Inc. .. .•...•............ 214-553-1200 
TX Houston, Tasco, Inc. .................. 713-690-4909 
TX Stafford, Southwest Elctms. .. . .. . . . . .. 713-240-4000 
UT American Fori<, Delftron Co. .. . . . . . . . . . 801-283-9413 
VA Sterfing, Beacon North .. aoo-877-3747,703-478-2480 
WA Bellevue, Venture Elctms. .. . . . • . . . . . .. 206-454-4594 
WI Milwaukee, Beta Technlg. Sis., Inc ..... 414-543-6609 
Can Bumaby, ac., Kaytronics Vancouver. . 604-294-2000 
Can Concord, Onl, Kaytronics Inc.-Toronto 

Can Edmonton, l T.T. Mufticomp. .......... . 
Can Kanata, On!., Kaytronics Inc.-ottawa .. 
Can Montrea( Que., Kaytronics ........... . 
Can Ottewa, I.T.T. Mufticomp .......•.•..... 
Can Winnipeg, l T.T. Mufticomp .........•... 

Local Distributors 
AI.. Huntsville, Cypress Elctms. .......... . 
AZ Tampa, Cypress Elclrns. •............. 
CA Buena Park, Cypress Elctrns. ...•..... 
CA San Diego, Cypress Elclrns. ..... : .... 
CA Santa Clara, Cypress EIctrns. ........• 
CO Englewood, Cypress Elclms. .•....•... 
CT Wallingford, Sager •...............•..• 
FL Deerfield Beach, Vantage Comps., Inc. 

416-669-2262 
403-436-9555 
613-564-0080 
514-745-5800 
613-596-6980 
204-697-2300 

aoo-526-8231 
602-986-2256 
714-521-5230 
619-535-0018 
408-980-2500 
303-792-5829 
203-265-4600 

. . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • 305-429-1001 0-. Sager ..•......•..•.......... 407-240-3114 
Norcross, App6ed Power ............. 404-283-0421 
Bensenville, Cypress EIctms. ....•.... 708-350-2005 
Wood Dale, N. E P. Elclrns. . . . . . . . . . .. 708-595-8500 
Cedar Rapids, Dee EIctms. ...•...•... 319-365-7551 
Kansas City, Olive Elctms .........••. 913-362-1923 
Overland Pari<, RS Elctms. .. • . . . . . . . . . 913-362-1923 
Columbia, Vantage Comp. ...•.....•.. 301-720-5100 
Andover, Vantage Comp. .....•..•..•. 508-687-3900 
Hingham, Sager •..•.......•......••.• 617-749-6700 
Grand Rapids, AS Elctms. ....•....... 616-241-3483 
Ulionla, AS Elctms. ..•..•........ :.... 313-525-1155 
Eden Prairie, Cypress EIctrns. .....•... 612-934-2104 

Can Burnaby, ac, l T.T. Multicomps. . . . . . . • 604-291-8968 
Can Calgary, Alb., I.T.T. Multicomps. ...••.. 403-273-2780 
Can Concord, Ont., I.T.T. Multicomps. ....•. 418-738-1144 
Can Montreal, LT.T. Mufticomp. ............ 514-335-7697 

POWER INTEGRITY CORP. 1834 Pembroke Ad., 
Greensboro, NC 27429-0892, Tel: 919-379-9773, aoo-
237-6260, TELEX: 919-379-1301; SIs. Mgr" James T. 
Fesmire 

POWERUNE,INC, Chloride Power Elctrns., 200 
Butterfield Dr. Ashland, MA 01721, Tel: 508-881-7329, 
TELEX: 5161003B30, FAX: 508-879-8969 

POWER MAGNE-TECH CORPORATION, 441 High 
Street, Perth Amboy, NJ 08891, Tel: 908-826-4700, FAX: 
908-826-4706; Empl: 65; Sis. Mgr: Arthur Zuckerman; 
Dist. Mgr: Arthur Zuckerman ...• . . . . • . • . . . • . . . .. A.2371 

POWERMARK, See Topaz, Inc., 9192 Topaz Way, 
San Diego, CA 92123 

POWER/MATE CORPORATION, 2727 Kurtz St., San 
DIego,CA92110, Tel: 800-843-6544, 619-299-3800, TWX: 
910-335-1241, FAX: 619-291-2584; EmpL: 175 

POWER MEASUREMENT L TO, 6702 Rajpur Place, 
Victor/a, BC, Canada vax 3Xl, Tel: 604-652-5118, FAX: 
604-652-0411; Empl: 25; Sis. Mgr: WilHam I. McMillan, 
Gen,Mgr. 

POWERNETICS LTD. Clarence St Loughborough, Leics, 
ENG LEll lOX, Tel: 0509 214153, TELEX: 34306, FAX: 
0509 282460; Empl.: 66; SIs. Mgr: Margaret A. Foggon, 
Export Sis. Mgr. 

FAX: 805-388-0476 
POWER-ONE, INC., 740 Calle Plano, Camarillo, CA 

93012, Tel: 805-987-8741, TWX: 910-336-1297; FSC No.: 
54407; EmpL: 320; Dist. Mgr: Julius Hlrsch,V.P. Sis. 
... . . .••.. .• . . . .. .• .•••.• ..•••.• •.•.• .•.•.• 001988-1999 

Local Sales Offices & Reps 
AZ Huntsville, Capstone EIctms. ..•.. . . . • . 602-437-0172 
AZ MESA, Sys. Sis. 01 AZ .•..•...•.....•. 802-484-9989 
CA Escondido, Eagle Tech:SIs. •.•..•..•. 619-743-6650 
CA Santa Clara, Nova-Tronix, Inc. .....••. 408-727-9530 
CA Woodland Hille, Varigon, Inc. ........•. 818-594-5080 
CO Denver, Quorum 3 .•• . . • • . • . . . . . . . . . .. 303-799-8100 
CT Harnden, Detcom .•...•••.. •.. •. .. . .•. 203-288-7005 
FL Boca Reton, Electrocralt .............. 407-394-9668 
FL Clearwater, Electrocralt ....•.......... 813-573-2277 
GA Norcross, Montgomery Mktg, Inc. ..... 404-447-6124 
IL Chicago, M. Gottlieb & Assocs. ....... 312-775-1151 
IN Carrne( Technlg. MkIg. Corp. ......... 317-844-8462 
MN Edina, G.P. SIs., Inc. ...........•.....•. 612-831-2362 
IN Fl Wayne, Technlg. MkIg. Corp. ..•.... 219-432-5553 
1A Cedar Rapids, J.R. Sis. Engrg. :........ 319-393-2232 
KS Lenexa, Midwest Tech. Sis. ........... 913-898-5100 
KY Louisville, Technlg. MkIg. Co.rp. ...•... 502-693-1377 
MO Beltimore, Eastern Comps. Sis. ....•.• aoo-223-3851 
MA Waltham, Detcom, Inc. ................ 617-891-4800 
MI Farmington Hills, Rathsburg Assocs., Inc. 

. . . . . . . . . . . . . . . • . . . . . • . . . . . • . . . • . • . . . • • 313-489-1500 
MI Grand Rapids, Rathsburg Assocs. Inc. 

MO 
NM 
NY 
NY 
NC 
NC 
OH 
OK 
OR 
PA 

Earth City, Midwest Tech. Sis. •..•..•.. 
Albuquerque, Sys. Sis. of AZ •...•..... 
Great Neck, Trionic Assocs. ......... . 
Syracuse, Nycom, Inc. ..•.•.•......... 
Cary, Montgomery MkIg. Inc. ••....•... 
Raleigh, Montgomery MkIg. Inc. •...... 
Columbus, Tom Mulligan Co. ........ . 
Tulsa, Advance Tech. SIs. •....•.•.... 
Beaverton, Pacific MkIg. Specialist .... 
W. Conshohocken, Eastern Camp. Sis. 

616-949-7400 
314-298-9843 
505-889-2901 
516-466-2300 
315-437-8343 
919-467-6319 
919-851-0010 
614-457-2242 
918-664-0482 
503-841-9373 

FL 
GA 
IL 
IL 
1A 
KS 
KS 
MO 
MA 
MA 
MI 
MI 
MN 
MO 
NH 
NY 
NY 
NY 
NC 
OH 
OR 
PA 
TX 
TX 
WA 
WI 

St Louis, Olive Elctrns. ............•.. 314-997-7709 TX 
Salem, Sager ............•.....•...... 603-698-2741 TX Dallas, Advance Tech. Sis. ....•.....•. 

Houston, Advance Tech. Sis. .•.....•. 

215-825-8910 
214-340-1300 
713-440-3888 
801-943-8227 
206-882-3144 
414-548-4489 

BulfaHau 10, SummH Distrs. ..........•..•..• 716-897-2800 UT 
ppauge, Fairmont Elee. ........... 516-231-3313 san ~ City, Quorum 3 ............ . 

Hauppauge, Sager . ...•.•...•..••...... 516-348-1300 VA Redmond, Pacific MkIg. Specialist ..•• 
Milwaukee, M. Gottlieb & Assocs. •.... Raleigh, Sager .. . . . . . . . . . . . . • . . . . . . . .. 919-850-9550 WI 

Cincinnati, Schuster EIctms. .....••..• 513-489-1400 
Beaver1on, Cypress Elclrns. . . . • . . . . . .. 503-223-8900 
Philadelphia, Sager ••..• 215-464'4336,809-984-0830 
Dellas, Cypress EIctms. . . .. .• . . .. .. . .. 214-255-0065 
Stafford, Southwest Elctms. ..•..... > •• 713-240-4000 
BotheI~ Cypress Elctms. ..•......•..•. 208-483-1144 
New Berlin, NEP Elctms. . . . . . • . . . . . . •. 414-785-9100 

Local DisttiIXIIDr8 
AI.. HuI)tSV11/e, Be111nds. ••••••••••••••.••• 
AI.. HuntsvUIe,.Cepstone EIctms. •••.•..•.. 
AI.. Huntsville, PIoneer EIctms. •••...••..•. 
AK Anchorage, Frigid NOrth ••.•...•••.... 
AZ PhoenIx, SterlIng E1ctms. •..•....••... 

205-837-1074 
205-837-2141 
205-837-9300 
907-561-4833 
602-26a-2121 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 765 



POWER-
NY T~ BeIIInds. ........... ........... 802-96&-7800 
AZ T~ Cepstone EJcIrns, ••••••••••.•• 802-437-0172 
AR Fl SmiIh, Carfton-Bates ••.••...••.••• 501-646-8201 
AR LItIIe Rock, CarIIon-BateS .. ; . . .• • • •. .• 501-562-9100 
AR PIne Bluff, C8rIton-Bates .•...... . . . . . . 501-535-1354 
AR SprtngdaIe, Cartton-Bates ,............ 501-756-5012 
CA Canoga Pl<,R.W ••.•• •••••••.••..•••. 818-719-0037 
CA ChaIaworIh, Capstone EJcIrns, ••.••.•• 818-701-1424 
CA Costa Msa, R.W •..•••.•.••.••..•..• 714-751-7512 
CA Garden Grove. Beliinds. .............. 714-895-7801 
CA Gardena, BeHinds. ......... .......... 213-515-1800 
CA Los AIamIIoII, ~ E~ •.. 714-82t1-OBBB 
CA MIn. View, BeIIInds. .................. 408-745-0400 
WA Richard, Radar EIec. .................. so9-~ 
CA RocklIn, BelIInds...................... 911H152-0414 
CA Sac:rar'*1to, BelIInds. ................ 911H152-0414 
CA San Diego, BeHInds................... 618-288-1277 
CA San Diego, Capstone EICtms. ......... 619-277-7787 
CA. San Diego, R.W ...................... 619-434-5251 
CA San JoSe, Compumech EJcIrns, •.••••• 408-945-9100 
CA SUnnyvale, BeHinds. ........ ....... .. . 408-745-0400 
CA SuMyvale, BeHinds. ...... ......... .•. 408-734-8670 
CA SuMyvaIe, Capstone EJcIrns, ••.•••.•• 408-453-9B04 
CA Thousand Oaks, BeHinds. ............ 805-499-6821 
CA Tustin, Capstone EJcIrns, ............. 714-730-0349 
co Aurora, Capstone EIcIms. ..... . .. .. .. • 303-790-7644 
co DIInwr, Beliinds. ..................... 303-424-1985 
co Englewood, Sterling EJcIrns, •••••••••• 303-792-3939 
CT New Haven, GreenHlhaw Co. •..•... 203-265-3333 
CT . NoIwalk, Capstone EJcIrns, •••.••••••• 203-265-4001 
CT Norwalk, PionR' EJcIrns, ............. 203-853-1515 
CT Wallinglord, Sterling EJcIrns, ••.•••.••. 203-265-9535 
R. Altamonte Springs, ~ EJcIrns, ••• 407-834-9090 
R. Deerfield Bch, PionR' EJcIrns, •.•.••.. 305-428-BB77 
R. Ft Lauderdale, capaton8 EJcIrns, •.... 305-492-1211 
R. Lake Mary, Cepstone EICtms. ......... 407-333-9758 
R. Largo, BelIInds. ...................... 813-541-4434 
R. MIami, EICIm. Equip. Co. .............. 305-528-8000 
R. Tampa, EICIm. EquIp. ................. 813-988-0810 
GA Norcross, Belllnds. ................... 404-862-01123 
GA Non:ross, Capstone EIcIms. .•...•..•. 404-B23-3643 
GA Non:ross, ~ EJcIrns, ............ 404-448-1711 
ID EIOIae. Radar EIec. ....... :............ 208-338-2227 
II. Addison, ~ EICtms. ............. 312-495-9680 
II. ArlIngton HeIghts, c. W. EJcIrns, •.•..•. 312-439-91180 
II. . ArIIngtDn HIs., C.W. EIcIms. •..•...•.•. 708-439-9880 
II. BensonvIIIe, Voyager EIcIms. ......... 312-880-1300 
IL Ell Grove VIllage, BeHinds. ........... 312-640-1910 
IL ItaIIca, Cepstone EIcIms. .. ... .. .. .. ... 708-250-0300 

" Largest distributor/assembler 
in the West 

• Technical design assistance 
• Same day & next moming 

shipments 

(800) 854-5759 
CALIFORNIA 

(800) 352-3706 -(714) 755-0888 

FAX 
(714) 755-0889 

LEADERSHIP IN 
PORTABLE POWER SOLUTIONS 

Manufacturens and Sales OffIces . Directory 
II. Northbrook, ClassIc Comps. .... ..... .. 312-272-9650 
IL SchaumbUIg, StarIng ............ ; .. . .. 708-303-9900 
IL Urbana, BeH inds. .... ; ...... , .. : ...... 217-32&-1077 
IN Ft wayne, BeHInds. .... ..... . ... .... .. 219-423-3422 
IN Indianap)IIs, Ben Inds. ... , ......... ;.. 317-875-8200 
IN IndanapoIIs, CepstoneEIcIms. ........ 317-290-9114 
IN indianapolis, CIIisak: Comps........... 317'872-4777 
IN indianapolis, I'Ior.- EJcIrns, ......... 317-849-7300 
IA c.dar Rapids, BeHinds. .............. 319-395-0730 
IA CedarRapids, Capstone EIcIms. ...... 319-395-9988 
IA c.dar RapIds, Deeco, Inc. ............ 319-365-7551 
KS Lenexa, Capstone I:IcIins. ............ 913-541-Q004 
KS Lenexa, I'Ior.- ...................... 913-492-0500 
KS Overland PI<, Sterling EIcIms. .. ....... 913-238-5589 
LA ~ S\erIing EJcIrns, .............. 504-438-1418 
LA Shreveport, C8rIton-Bates ............ 318-638-9975 
MD Baltimore, Cepstone EIcIms. .......... 301-995-6775 
MD Gaithersburg, I'Ior.- Elclms. ........ 301-921-oaso 
MD RockvIlle, Capstone EJcIrns, .......... 301..c24-0244 
MA BInghamIon, I'Ior.- EIcIms. ......... 617-748-8211 
MA CanIon,Rlchey/~SIs. ........... 617-921-1500 
MA Lexington, PIoneer EIcIms. . .. • .... .. .. 617-861-9200 
MA Newton, GreenHIhaw Co. ... ... .. .. .. 617-869-8900 
MA Wllmlnglon, Cepstone EIcIms. ........ 508-857-5874 
MA Wilmington. Sterling EIcIrns. .......... 817-938-6200 
MI Ann Arbor, Bellinds. .................. 313-971-9093 
MI Am Arbor, Capstone EIcIms. ......... 313-462-9435 
MI Grand Rapids, Cepstone EIcIms....... 618-243-9417 
MI Grand RapIds, Pioneer .. .. . .. .. .. .. . .. 618-698-1800 

WA Bellevue, Bellinds. ................. .. 
WA Kent, Capstone EICtms. ............. .. 
WA RichaJd8on, Radar Elac. ............ .. 
WA SeaItIe, Radar Electric ............... . 
WA ~ Radar EIec. ............... .. 
WI Brookfield, Cepstone EIcIms. ........ . 
WI New BerIIit, CIaaaic Comps. ......... .. 
WI Waukesha, BeHinds. ................ . 
EXP CA, Los Angeles, Hanex, Inc:. ........ .. 
TX Austin, Advance Tech. SIs. .......... .. 

208-747-1515 
208-643-1386 
509-747-3053 
208-282-2511 
509-74.,-3053 
414-792-1170 
414-798-5300 
414-547-8879 
213-558-3807 
512-467-9209 

POWER PAC, 875 Bridgeport Ave., SheIIan, CT 064B4, Tel: 
203-925-01~ FAX: 203-929-4281; EqII.: 95; SIs. Mgr~ 
Guy .FavnMIU ............................. 1)02000,2002 

Local Sales OffIces & Reps 
AZ. T~ Hama-HiH Inc. .............. .. 
CA Long Beach, QPI Sis., Inc. ........... .. 
CA Oceanaide, ClPI Sis. ................. . 
CA SIni Valley, QPI SIs.. Inc. ............ .. 
CA SuMyvaIe, ZytronIx, Inc. ............ .. 
co BroomfIeld, Hanna-HIIIInc. .......... .. 
CT NoIwaIk, J. Magnano Asaoc. ........ .. 
GA MIJr!8IIa, B C EICIm. SIs.. Inc. ........ .. 

602-431-1771 
213-598-1233 
714-552-2849 
805-522-3060 
408-748-1328 
303-46C>-0602 
203-847-9704 
404-565-2068 

,IL W~. Cadre Techn. Rep., Inc. 
.. .. . .. .. .. ... .. .. . .. .. .. . .. .. ... .. .. .. 312-449-3900 

IN Fi8henI, C8r!er Techn., Inc. ........ .... 317-842-9277 
MD lanham, W. A. Brown Equip. Corp. .... 3OH77-8105 
MA Marlborough, Digital SIs. Assocs., Inc. 

MI Uvoria, ClMiIsea Indl RS EIcIms. ..... 313-525-1155 
MI Uvoria, Pioneer EIcIms. .............. 313-525-1800 MI 
MN Edina, Cepstone EIcIms. .............. 612-832-0068 MN 

Farmington Hills, Carter Teem, Inc. .•• 
Minneapols, R J, Inc. ................ . 

508-480-0516 
313-477-7700 
812-868-3861 
505-288-0950 
518-843-1445 
518-487-3986 
218-828-0400 
215-783-8400 
412-828-3800 
214-422-1746 
801-364-0B06 
703-576-8716 
513-838-0951 

MN EdIna, Pioneer ........................ 612-944-3355 NM 
MN Fridley, Voyager ...................... 612-571-7786 NY 

AIluquerqua, Hanna-HID. Inc:. ..•.....• 
Amstardam, Traxonics, Inc:. .......... . 

MN Minneapolis, S\erIing .................. 612-831-2868 NY 
MO SpringfieJd; Carlton-Bates ............. 417-862-1699 OH 

Great Neck, Mas Assocs. ............ . 
Berea, Carter TechnIgs., Inc:. ......... . 

MO at louis, Cepstone EIcIms. ........... 314-993-3837 PA 
MO at Louis, Pioneer .. ..•.•..•.. .•.•.. ... 314-432-4350 PA 

King 01 PrussIa, Kirk Sis., Inc. ....... .. 
PIttsburgh. Carter Technlgs., Inc. ...•.• 

MO at Louis, R S. Olive EIec. ............. 314-997-7709 TX 
NE UncoIn, Scott EIcIms. ................. 402-486-9221 lIT 

Plano, GW Prods. ................... .. 
Salt. Lake C"dy. Hanna-Hll~ Inc. ....... . 

NE Omaha, Scott EIcIms. .. .. .... . .. . .. .. . 402-734-6750 VA 
NH Hudson, Ben Inds. .................... 603-862-1133 OH 

Union HaI~ B C EICIm. Sis., Inc. ...... . 
Englewood, Carter TechnIgs., In\l. .... . 

NH Manchester, Cepstone EIcIms. .•••.•.. 603-868-3633 
NJ Ml Laurel. Capstone EIcIms. .......... 609-727-7800 
NJ Parsippany, Capstone EIcIms. ........ 201-538-2400 
NJ Pine Brook, Pioneer EIcIms. .......... 201-575-3510 
NJ S. Plainfield, SterlIng EIcIms. .......... 908-417-1000 
NJ W. Bertin, GOt ........................ 609-788-6767 
NM Albuquerque, BeHinds. .......•......• 505-292-2700 
NM Albuquerque, Cepstone EIcIms. • . •• . •• 505-243-01 B4 
NM Albuquerque, Sterling EIcIms. .....•... 505-884-1900 
NY Hauppauge, Cepstone EIcIms. ........ 518-231-1574 
NY Mamaroneck, ~ EIcIms. ..•... 914-898-9332 
NY Rochester, Cepstone EIcIms. ......... 718-427-8863 
NY Rochester, CAM/RPC EIctms., Inc..... 718-427-9999 
NY Rochester, Pioneer EIcIms. ........... 718-381-7070 
NY Rochester, Zeller EIcIms. ............. 716-254-8640 
NY Woodbury, Pioneer EIcIms. ........... 518-921-8700 
NO Charlolte, Pioneer EIcIms. ............ 704-527-8186 
NO Raleigh, Cepstone EIcIms. ............ 919-954-0800 
OH Centerville, Capstone EIcIms. ...•...•. 513-435-8615 
OH Cleveland, CAM/RPC EIcIms. ...... ,. 218-461-4700 
OH Cleveland, Pioneer EIcIms. ........... 216-587-3800 
OH Dayton, Ben Inds. ..................... 513-435-6860 
OH Dayton, Bellinds. (Military) ............ 513-434-6231 
OH Dayton, Pioneer EIcIms. .............. 513-238-9900 
OH Solon, Cepstone EIcIms. .............. 218-498-0105 
OK Oklahoma Cfty, CarIIon-BaIes ........ 405-861-4446 
OK Tuls8, Capstone EIcIms. .............. 918-254-7811 
OK Tulsa, Cartton-Bates ..... ............. 918-250-1626 
OK Tulsa, SterHng EIcIms. ................ 918-663-2410 
OR Beaverton, Capstone EJcIrns, .••.••.•• 503-62H6OB 
OR Portland, Beliinds. .................... 503-635-6500 
OR Portland, Radar EIec... . .. .. .. . .. ..... 503-232-3404 
PA Horsham, Pioneer EIcIms.. .•...•.•.•.• 215-674-4000 
PA Monroeville, Cepstone Elclms. ........ 412-372-4800 
PA Pittsburgh, CAM/RPC EIcIms. ........ 412-782-3770 
PA PiIIaburgh, I'Ior.- EIcIms. ........... 412-782-2300 
RI Warwick, Major Edwards EIcIms. .. .. .. 401-725-7400 
TN Memphis, Cartton-Bates .............. 901-365-3539 
TN NashvIlle, BeH Inds. ................... 615-367-4400 
TN NashvIlle, CarIIon-BaIes .............. 615-885-3232 
TX Austin, Capstone EIcIms. ............. 512-834-2671 
TX Austin, CarIton-Bates ................. 512-837-9098 
TX Austin, I'Ior.- EIcIms. ............... 512-835-4000 
TX Austin, Sterling ....................... 512-838-1341 
TX Carrollton, Cepstone EJcIrns, .•• . • • • • •• 214-380-9049 
TX Dallas, I'Ior.- EIcIms. ............... 214-388-7300 
TX Dallas, Sterling EIcIms. ............... 214-243-1600 
TX Ft Worth, CarIIon-Beles .............. ,817-831-0395 
TX Houston, Capstone EICtms. ........... 713-~75 
TX Houston, Pioneer EIcIms. ........... ..713-988-5555 
TX Houston, SterHng EIcIms. ............. 713-623-8600 
TX Texar1aina, C8rIton-Bates ............. 214-792-8923 
lIT Midvale, BeIIInds. .................... 801-255-8611 
ur Salt Lake Cfty, Capstone EIcIms. . . • . . . 80HI73-91 B3 
VA Herndon, Sterling EIcIms. ............. 703-742-8400 
VA RIcIvnond, StarIng EIcIms. ........... 804-228-2190 

POWER-PAl<, INC, 6216 Oakton Sl, Morton Grove, IL 
60053, Tel: 708-986-6000, FAX: 708-968-8009; EqII.: 35; 
SIs. Mgt ~ Robert villari 

PoweR PRODUCTS OIV, COMPUTER 
PRODS./POWER PRODS., See Computer Prods. 
Inc., Fremont, CA. 

POWER SOLUTIONS INC, 17 Hunter ~ Roslyn; NY 
11576 

PD.IRes .'_"HIIIII 
"DJII'~ 

RECHARC,EABL E BA T.TERIES 

FAX: 415-366-3662 
POWER-SONIC, Box 5242, 3106 SprIng Sl, Redwood 

Cfty, CA 94OB3, Tel: 415-384-5001, TELEX: 34B4OO; EqII.: 
50; SIs. Mgr~ carl E. F"18CheIIi; DIBt. Mgt" carl E. FIschetti 
... : ............................................. 1)01483 

Local Sales Offlce& & Reps 
CA Irvine, EngIIsh/Damco .............. .. 
CO DIInwr, Rick Moody ................. . 
R. Tampa, SRT MkIg. ................... . 
IL Chicago, Rendell Sis. Co. ........... .. 
MD Sykesville, OJC EIc\ms. ...... ; ....... . 
MA Norwood, Assocd. Power Prods. ...••• 
MS Jackson, Doby Assocs. .............. . 
NJ Dumont. John Hart ................. .. 
MN BIoomingIon, J.LK. Tech. Sis. ....... .. 
OH Chagrin Falls, L W. Bennett & Asaoc. 

714-753-1950 
303-893-3771 
813-8B4-4805 
312-539-1820 
301-795-7020 
617-769-7516 
601-861-1138 
201-385-5595 
612-864-0009 

....................................... 218-247-2174 
TX Dallas, Power ConnectIon ............ 214-401-3490 

Local DIsI1ibIAors 
AI< Anchorage, Revl .; .................. .. 
CA Long Beech, Ba\Iery Specialties ..•... 
CA MIn. View, Energy SIs. ............... . 
CA Redmond Cfty, HOB EIcIms. ........ .. 
CO Denv«, Hensley Ba\Iery ............ .. 
AZ Phoenix; Lynntronics ............... .. 
R. Altamonte SprIngs, TNR Tech. ...... .. 
GA Dacatur, ErnIIIQ8ACY lighting Srvc. ... . 
IQ Boise, KImbaI EIcIms. .............. .. 
IL WoodaIe, Allied EIcIms. ............. .. 
KS Kansas Cfty, EICIm. Supply .......... . 
LA LaIayeIte, ~'s EIcIms. ........... .. 
MA Framingham, Artus ................. .. 
MA WInchestar, Keystone Battery •........ 
MI Brighton, Applied Power ............ .. 

907-349-8790 
800-352-3706 
415-969-0800 
415-388-1386 
303-455-3B43 
B02-433-02BB 
~1 
404-981-2288 
208-342-3559 
800-433-5700 
81M31-0250 
318-233-0105 
BOO-432-3232 
617-729-6333 
800-624-5496 

766 North American offices only. For worldwide reps & distributors, see VoL W. EEM 1991 



Manufacturers and Sales Offices Directory PRECIS 
Me Marytand Hgts.. Chelsea Inds.......... 314-1197-7709 
NE Lincoln, Scott EIctm. Supp. . . . . .• . • . . . . 402-466-0221 
NJ FaiIfieId, AFY Security Dial. ........... 201-88a-2888 
NY RIdgewood, J.A. McDermott CoIp. . . . • . 718-456-3606 
OH Cleveland, Security Prods. Co. ........ 21&-451-1400 
TX Austin, Gaf1ronics..................... 512-837-7470 
TX Ft Worth, Ailed EIctms. . . . . . • • . . • . • . • . aoo-t;33-5700 
VA Tabb, IIaItety OUtlet .................. 804-887-8280 
WA Redmond, Energy Sis. ................ 206-883-2343 

POWER STAR, INC. P.O. Box 18701, Irvine, CA 92713, Tel: 
714-281-5377,8IJO.854-942O, FAX: 714-281-5381; ~I.: 
11 

POWER SUPPLY CONCEPTS INC. 1 ConmerIcai Dr. 
Florida, NY 10921, Tel: 914-651-5000, FAX: 914-651-5050 
.. .. ... .. .. .. . . .. . .. .. . .. .. . .. . .. .. .. .. .. .. 002004-2005 

power SWITCHeorp.1 

FAX: 201-478-8201 
POWER SWITCH CORPORAnON, 17 Vreeland St., 

LocIi, NJ 07644, Tel: 201-478-5788; Empl: 33; Sis. Mgt: 
Danice Donito . ... .. ... ...... . ......•.. ... 002007-2011 

Local Sales OffIces & RIlfJB 
CA Csmarillo, The Tricarno Co. .......... . 
CA Pleasan1on, canyon Sis. ............ .. 
CO Denver, West Inc. .................... . 
FL Palm Bay, VM2 MkIg. ................ . 
IL Berkeley, ESA Tech. MkIg. .......... .. 
IN Indianapolis, Wilson Tech Sis. Inc. ... . 
MA Tyngsboro, CompTech .............. . 
MN Minneapolis, EIec1ro-Serv ............ . 
Me Grandview, R R Burton Assocs. ...•.. 
MO Sl louis, G.M. Brown & Assoc. ...... . 
TX Lewisville, Jim Hughee Co. ... , ...... . 
OH Cleveland, Bradcor Elctms. .....•.•.•• 
OH Dayton, Bradcor Elctms. ............ .. 
PA Dreeher, OMS Mklg. ................ .. 
can Mississauga, /uYtf Bauman Assoc.,l.td. 

805-388-0039 
415-848-7254 
303-477-8180 
407-884-1918 
708-544-0120 
317-872-2513 
508-649-3030 
612-338-3475 
816-763-5385 
314-741-4424 
214-221-1536 
216-671-1200 
216-671-1200 
215-885-4424 

416-828-2800 

POWER SYSTEMS, INC. 45 Griffin Ad., South, 
Bloomfield, CT 06002, Tel: 203-726-1300, FAX: 203-726-
1495; FSC No.: 50463; ~L: 310; Sis. Mgt: Leon 
GedaCht .. .. .. . .. . . . .. .... .. . .. .. .. .. . . . .. .. .. .. 002012 

Loesl Sales Offices & Reps 
AL Decatur, Hedrick, Walker & Assoc. ... . 
f>Z. Phoenix, Tech SIs. .................. .. 
CA La Habre, Cygnus SIs. Engrg. Corp. .. . 
CA Los Altos, Recht Assocs. ............ . 
CO Englewood, EIctm. Comp. Sis. ..•..... 
FL Mt Dora, Hedrick, Walker & Assoc. ... 
FL Riviera Bch. Hedrick, Walker & Assoc. 

GA Dunwoody, Hedrick, Walker & Assoc. 

205-350-3441 
602-246-1614 
213-691-2993 
415-964-6038 
305-762-9576 
904-735-2800 

407-842-5015 

. . .. .. .. . .. .. . . .. . .. . .. . .. . .. .. . . .. .... 404-390-9718 
MA Needhem Hgts., Todino Engrg. SIs. ... 617-444-7925 
Me Kansas CiIy, EPlInc. ....... ,.......... 818-523-8911 
Me Sl Louis, EP~ Inc. .. .. .. .. .. .. .. .. .. .. . 314-962-1411 
NJ Marlton, BGR.Assocs. ................ 609-683-1020 
NJ S. Orangs. Kahgan Brody Assocs. .... 201-763-6038 
NY Fayetteville, H.C. Johnson Agencies, Inc. 

....................................... 315-637-1143 
NY H8Il1JSIead. Kahgan Brody Assocs ... 516-538-2300 
NY Rochester, H.C. Johnson AgencIes, Inc. 

NO Carrboro, Hedrick, Walker & Assoc. •.. 
OH Cleveland, EIctm. Corr1Is.. Inc. , ...... . 
OH Columbus, EIcIm Corr1Is.. Inc. .' ....•.. 
OH Miamisburg. EIctms. Comps. ..•...•••. 
OH West Lake, EIcIm. Comps.; Inc. .•.•..•• 
TX Seagoville, Dalla Comps.; Inc. ..•..••.. 
VA Falls Church, s-J Chesapeake ...... .. 
WA Kirkland, Northwest Comps. Sis. ..... . 
WA Vancouver. NoI1hwast Comp. Sis. •...• 

716-586-0777 
918-96HI725 
218-331-5330 
614-231-2318 
513-886-3340 
216-835-4656 
214-287-6333 
703-533-2233 
206-828-2104 
208-695-1331 

POWER SYSTEMS & CONTROLS. INC. 3206 Lanvala 
Ave., Richmond, VA 23230. Tel: 804-355-2803, FAX: 804-
358-0496; ~L: 55 

POWER SYS. GRP. Rantee DIY., Emerson Elee. eo.. 
9401 Oso Ave., Chatsworth,CA 91311. Tel: 818-885-8223, 
TWX: 910-493-1247; FSC No.: 04971; EmpL: 265; SIs. 
Mgr: Fred Silver 

POWERTEC 
A DIVISION OF ASTEC AMERICA. INC. 

POWERTEC POWER SUPPLIES, INC. DIV. OF 
ASTEC AMERICA, See Astee America 

POWERTECH, INC. CHl2 Fairlawn Ave., Fairlawn, NJ 
07410. Tel: 201-791-5050. TELEX: 353970; FSC No.: 
32953; Empl: 49; SIs. Mgt: C. Sokolowski 

POWER TECHNOLOGY COMPONENTS. A DIY. of 
Microsemi Corp.. 23201 s. Normandia Ave., Torrance, 
CA 90501. Tal: 213-534-3737. FAX: 213-53()'5809; SIs. 
Mgt: Robart Veack 

POWER TECHNOLOGY. INC. p.o. Box 191117. lillie 
Rock, AR 72218-1117, Tel: 501-568-1995, FAX: 501-568-
1994; EmpL: 85; SIs. Mgt: John Webb 

POWER TEN, INC. 486 Mercury Dr. SUnnyvale, CA 
94086, Tal: 408-738-5959. FAX: 408-73&-4326; FSC No.: 
61987; SIs.Mgr: Ymca Mutascio .............. 002013 

Local Sales OffIces & RIlfJB 
AL Huntsville, Scientific Devica&SE ...... 205-536-1969 
f>Z. Phoenix, Jayson Co., Inc. ............. 602-867-1964 
CA Los Alamitos, Power Spac;elisls ...... 213-594-9418 
CA San Diego, Power SpecialIsts .... ... .. 619-728-4799 
FL Orlando, ScientIfIc Devicas-SE ........ 407-841-8180 
II. Arlington HgIs.. Comtel MkIwast Co. .. 708-392-4040 
IN Indianapolis, CornIaI Midwest Co. ..... 317-253-1681 
KS Shaw.- Mission. Comtel Midwest Co. 

MD Hunt Valley. EIctm. Resources, Inc. .. . 
MA Westford, lOS Assocs. .............. .. 
MN Wayzata. ComteI Midwest Co. ....... . 
MO Manchester, CornIaI MkIwast Co. .... . 
NM Aluquerque, Fry-Gates .............. .. 
NO RaIiagh. ScientIfIc Devica&SE ....... . 
PA Wast Chestar. EIcIm Resources, Inc. 

TX Austin, Eberts EIctms. Sis. ........... . 
TX Latexo, Eberts ElcIms. Sis. .......... .. 
VA Norfolk, EIctm. Resources, Inc. .•...... 
WA Ballevue, A. J. Smith Co .............. . 
WI New Bartin, ComteI Midwest Co. ..... . 
can N. Vancouver. BO, Jerome & Francis 

913-288-0762 
301-564-8157 
508-692-3545 
612-478-1551 
314-227-7220 
505-262-1525 
919-B5IHl888 

215-431-0198 
512-258-1067 
409-887-4342 
804-583-4859 
208-746-6770 
414-544-6042 

.. . . ... .. .. .. .. .. .. .. .. . .. . .. . .. .. .. .. . 804-966-1286 
can Toronto. Duncan Instruments ......... 416-742-4448 

POWER TEST DIVISION, INC, SUbsidiary of 
Analogic Corp. 1701 RollIns Rd., Burlingame, CA 94010, 
Tel: 415-692-8001. FAX: 415-692-8044; SIs. Mgt: Torn 
Mahr 

POWERTREND, INC. 1111 Rancho Conejo Blvd.. S1a. 
401, Newbury PI<., CA 9132G-1415, Tel: 805-496-2945, 
FAX: 805-498-8880; SIs. Mgr: R Jonas 

PPC PRODUCTS CORPORATION, 7516 ~ , 
IndusIriaI Dr. Riviera Beach, FL 33404, Tel: 407-848-9806, 
TWX: 510-952-7611; FSC No.: 33178; Empl: 75; SIs. Mgt: 
Nick Emick 

FAX: 919-781-4980 
PPD, INC. 6001 Resoo Ct., Raleigh, NO 27613, Tal: 919-

781-3955; EmpL: 25 •.••.. A-1130-1137; 80131&-1.7 

Local Sales OffIces & Reps 
NO Raleigh, Godwin Assocs. ............. 919-878-8000 

PPM, INC.. 5B35 Harper Ad., Cleveland, OH 44139. Tel: 
218-349-2300, FAX: 216-348-2302; FSC No.: 29504; 
EmpL: 20; SIs. Mge: A. L BIetcher ............. 001311 

Local Sales 0ffIcas & Reps 
AL Huntsville, Jim Springer. Inc. .......... 205-883-4163 
f>Z. Phoenix, J. SmIth & Assocs. .......... 602-267-0961 
CA Montrose, Luscombe Engrg. Co. ...... 818-249-9000 
CO Colorado Springs, J. Smith & Aaaocs. 

MI Ferndale, Toby Co. .................. .. 
NM ARluquerque, J. SmIth & Assocs. •..... 
OH Cleveland, Tilly Co. .................. . 
OH Dayton, T1by Co. .................... .. 

719-597-5343 
313-547-3550 
505-345-8601 
218-371-5335 
513-277-3822 

PRACTICAl AUTOMAnON, INC. 2 ~ Dr. 
Shelton. CT 06484, Tel: 203-929-5381. TaEX: 8813310. 
FAX: 203-929-9941; EmpL: 150; SIs. Mgt: R M. Banzaca 

PRO ELCTRNS., DIV. OF HARRIS CORP. see Harris 
Corp.. PRO Electronics Div. 

PRECICONTACT. INC. 835 Wheeler Way. Langhome, PA 
19047. Tel: 215-757-1202, TELEX: 63-4253, FAX: 215-
757-8025; FSC Il10.: 80197; Empl: 80; SIs. Mgt: Paul F. 
Ruo 

PRECI-DIP, See Mill-Max MIg. Corp. 

PRECISE SENSORS, INC. 235 West Chestnut Ave., 
Monrovia, CA 91016, Tal: 818-358-4578, FAX: 81~ 
3546; EmpL: 35 

PRECISION COMPONENTS, INC. 1110 w. National 
Ave., AddIson, II. 60101. Tel: 312-543-6400. FAX: 312-628-
8788 

PRECISION CONTROL MANUFACTURING, INC. 
1508-8 Queen Anna Ava. N., Seattle, WA 96109. Tel: 206-
281-9380; FSC Il10.: 64782; "",,,,: 5; SIs. Mgt: Stave L 
Daters .......................................... A-_ 
Local Salas 0ffIcas & Reps 

WA Seattle, Precision Control MIg.. Inc. • . •• 206-281-9380 

Local Distributors 
CA Granada Hills, Lion Eictm. Inc. .•• . • • • • 818-363-0993 

PRECISION DIGITAL CORP. 15 Mercer RoacI, Natick, 
MA 01760, Tal: 506-855-7300, FAX: 5Il8-655-8II9O; SIs. 
Mgt: JaHray Peters 

POWER TRENDS, INC. 1101 N. Raddant Ad., Batavie, IL 
60510. Tel: 708-406-0900, FAX: 708-406-0901; EmpI.: 12; PRECISION ELECTRONIC HARDWARE, INC. 967 
Sis. Mgr: Don Matthiasan Woodlick Road. Waterbury. CT 06705, Tel: 203-754-0779. 

FAX: 516-883-7155 

FAX: 203-755-7996; Empl: 25; SIs. Mgt: JaHray A. Balko 

PRECISION ELECTRONICS. 9101 King Ave., Franklin 
Park, II. 60131. Tel: 706-678-5350, FAX: 706-678-0511; 
EmpL: 25; SIs. Mgt: WIlliam Stow 

PREC.ISION ELECTRO-OPTICS, INC. 30 Commerce 
St., Box 1039, Chatham, NJ 07928, Tal: 201-835-8811. 
FAX: 201-635-0437; FSC No.: OG1W&Cage Code; EmpL: 
8; SIs. Mgt: Jim Ingram 

PRECISION EXTRUSIONS, INC. Box 120, Bensenville, 
POWERTRON CORPORAnON, Industrial Test IL 80106, Tal: 708-768-0340, FAX: 708-788-0495; Empl: 

Equipment Co.. Inc.. 21 Yannicock Ave., Port Wash. 165; SIs. Mgt: RIchard Ziehm 
NY 11050, Tel: 516-883-1700; ~L: 6; SIs. Mgt: Barbara 
Asaa .............................. 001266, 2204-2205 

POWERTRON, Contraves Goerz Corp. 3821 BaJTanger 
Dr. Charlotte, NO 26210. Tel: 704-525-8962, TaEX: 572-
444 

POWERTRON CORP. Rta. 15, P.o. Box 932, Dept E. 
Sparta, NJ07B71. Tel: 201-579-5599. TaEX: 136198; SIs. 
Mgt: Wil6am E. cannon; Dist. Mgt: WIlHam E. cannon FAX: 219-253-6570 

PRECISION FABRICAnON TECHNOLOGIES, 
POWR-UPS CORP. BrooIchavan R&D Plaza. 1 Roned Rd., INC. Slate Road 16 W. Monon, IN 47959, Tal: 1-800-558-

Shirley. NY 11967, Tal: 516-345-5700. 1-8OO-333-POWR, 7297. 219-253-8688; Empl: 100; SIs. Mgt: Joaeph 
FAX: 516-345-3106; EmpL; 50; SIs. Mgt: Mary Del Rios Rogers; Dist. Mgt: Duana NagaI ......... Co1081·1088 
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PRECIS 

Local Sales Offices & Reps . 
CA Saratoga, Edward KIng & Assocs...... 408-741-0434 
or Old Saybi'ook. FJS Assocs. ..•........ 203-388-5374 
MI Uvonia, Amtech Reps. ................ 313-474-8300 
FL OrlandO, Aurora-Schmtt Assoc. .... . . . 8()0.232-9005 
L Cary, Bob Bums & Assocs. .... ,...... 708-516-3322 
MA BurlingtOl'i;FJS Assocs. ... :.: .. ; ...... 617-27:Hi959 
NJ Medford. CI1arI1JIon EkiIm. Sis. .. ...... 6(19-983-0932 
NY ~ Schmitt Mktg. CoIp. ...... 516-434-1313 
OR Portland. caruso & eo. ... .. .... .. .. .. S03-62().()375 
TX Austin. SoW. Mktg. Assoc. ............. 512-255-8010 
TX Dallas, S.W. Mktg. Assocs. ............ 214-341-8631 
TX Houston. S.W. Mktg. Assocs. .......... 71:Hi37-8186 
WA Bellevue, Caruso & eo. ............... 206-455-8811 
WI Colgate; Rep Ooe & Assocs. .......... 414-828-4016 
WI. Madison, Rep Ooe & Assoc. .......... 608-246-88119 

Local DistriIlutofs 
CA Chatsworth, MarshallindS. ............ 818-407-415(', 
CA Costa Mesa. Marvac EIcIms........... 714-~ 
CA kvIne, Marshall Inds. .................. 714-458-5394 
CA MlIpilas,Zack EIcIms. .. .. .. .. .... .. .. • 40&-942-5432 
CA San Francisco, lack Elctms. .. ........ 415-826-1444 
CA San Jose, Quement EIcIms. ........• ; 40&-99&-5900 
CA Sarita Clara, Context Engrg. .......... 40&-74&-6676 
L ~ Klaus Radio ..... ,....... 217-35&-1896 
MD RockviIIe,CepitoIRadio .. , ........... 301-861-2270 
MA Newton. Green&-Shaw eo. ............ 617-969-9900 
MA Northboro,.Papi SUpp. ................ 50&-393-8564 
MI Grand Rapids, S F EIctm SUpp. ....... 61&-459-0216 
MI Uvonia, LWC Distributors ............. 313-464-7700 
NY Hauppauge, BroadIIne EIcIms. ........ 516-231-4100 
NY New York City, Maflin Audio .......... 212-541-5900 
OR Portland. Radar EIec. ................. 503-232-8353 
TX Austin, AItex Elctrns. .................. 512-832-9131 
TX Fort Worth, AllIed EIcIms. ............. 817-595-3500 
TX San AntonIo, Altax EIcIms. ............ 512-828-0503 
VA Annandale, Arcade EIcIms. ........... 703-256-4610 
VA Richmond, Norfolk Wife .............. 804-355-1100 
VA Virginia Beach, Norfolk Wire .......... 1104-449-3449 
WA Seattle, Radar EIec. ... ; .............. : 206-282-2511 
WI Milwaukee, Marsh EIctms............. 414-475-8000 
WI New a.lin, NEP EIctms............... 414-785-8100 

~~ PRECISION 
ll::::1 FILTERS, INC. 

FAX: 607-277-4466 
PRECISION FILTERS, 240 Cherry St. Hhaca. NY 14850, 

Tel: 607-277-3550, TELEX: 646646; FSC No.: 66-1I-F &. 
~II-I; EmpL: 95; SIs. Mgr: D. F. Chandler 
.. ..... ...•... A01850, 1706-1707; 001015, 1192-1193 

Local Se/e8 Offices & Reps 
AZ T8fl¥I8, Hannah-Hill .................. 602-431-1n1 
CA Chalaworlh, TechnolOgiee Weal ...... 816-349-2001 
II. Matteson. Instrumentation Sis. Inc.. .. . . 706-72D-0705 
CA Pleasonton, SECCO Sales, INc. ....... 415-484-1030 
CO Denver, Hannah-HII~ Inc. ......... , . . . . 303-424-SSljO 
AZ T8fl¥I8, Hanneh-Hil~ Inc. .............. 602-431-1771 
DC Arlington, Gens & Pugh •..... ; . . .• . . . . 703-527-3262 
FL Orlando, Microspec .... .. .. .. .. .. . .... 407-896-3504 
GA LIlburn, Microspec .................... 404-821-3840 
II. • Matteson, Instrumentation Sales. Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 706-720-0705 
IN IndianapoUs, RDP Corp. ............... 317-243-8786 
MD W. Friendship. Gens & Pugh Assocs. 

....................................... 301-442-2189 
MA Boston, Ellis Assocs................... 617-367-2170 
MI Farmington HillS, RDP Corp. .......... 313-471-:(1865 
NH Manchester, Ells Assocs. ............. 603-623-0185 
NM Albequerque, Hannah-Hill; Inc. ... ,.... 505-268-0950 
NY Amherst, Reliable M_uremenl ...... 716-892-9484 
NY Port Chester, Radiation EIcIms. ....... 914-937-2300 
ott Deyton. RDP Corp. .................. , 513-263-8175 
OH Richfield. RDP Corp. .................. 216-859-3138 
OK Oklahoma City, AIxxlr, Inc. ............ 405-749-1600 
PA North Wales. Gens & Pugh Associates, Inc. 

.. .. .. .. .. .. .. .. . .. .. .. . .. .. .. .. .... .. . 215-899-6655 
PA Pittsburg, RDP Corp. .................. 412-487-2217 
SC Rock Hil~ Microspec .................. 803-366-3015 
TN Neehvllle, Microspec . .. .. .. .. .. .. .. ... 615-383-4064 
TX Houston, ABCOR, Inc. ................ 713-466-9251 
UT Weal Valley City, Hannah-HII~ Inc. .... 601-384-0606 
VA Herndon, Gens & Pugh Assocs. .. .. ... 703-709-0305 
WA Bellevue, Syntek ..... ;........ ........ 206-462-7700 

PRECISION GRAPHICS INC,.59 La Grange St. Raritan, 
'NJ 06689, Tel: 906-707-8880, FAX: 906-707-8884; EmpL: 
38; Sis. Mgr: David K. Weisaman 

PRECISION IMAGE CORPORATION. 501 Chesapeake 
Dr. Redwood City, CA 94063, Tel: 415-386-8900, 1-80(}. 
S36-33n; FAX: 415-386-2149; EmpL: 70; SIs. Mgr: Mr. 
Renecarillo; Diat. Mgr: Mr. Rena carillo 

Manufacturers and Sales Offices Directory 
PRECISION INTERCONNECT, 16640 SW 72nd Ave., 

PortIahd, OR 97224, Tel: 503-620-94OO,.TELEX: 38-0963; 
FSC No.: 60381; EmpL: 295; SIs. Mgr: Alex Guletsky 

PRECISION LAMP, INC. 681' Portal St. Cotati, CA 94931, 
Tat 707-792-0333. FAX: 707-792-2738; FSC No.: FSCM 
58451; EmpL: 85 

PRECISION MECHANISMS. 50 Bond St. WeaIIlury, NY 
11590, Tel: 516-ED3-5lI55, FAX: 516-333-5956; FSC No.: 
08127; Eri1pI.:25; SIs. Mgr: Leon N. Cenick 

PRECISION METAL PRODUCTS 00, CentenniailndL 
PIt; Peabody, MA 01961-6026, Tel: 506-532-5500, FAX: 
506-632-9403; FSC No.: 865n; EmpL: 54; SIs. Mgt: 
Robert A. Degnan 

PRECISION MONOLITHICS INC. SUBSIDIARY OF 
BOURNS INC. 1500 Space Park Dr. PO Box 58020, 
Santa Clara, CA 95052-8020, Tel: 406-727-1500, 800-843-
1515, TELEX; 71-371-8541, ESYLNK: 408-727-1550; 
EmpL: 1000; SIs. Mgr: Peter SmyIh; Diat. Mgr: Cindy 
Joyce 

PRECISION PAPER TUBE 00. 1033 South Noel Ave, 
Wheeling. II. 60090, Tel: 706-537-4250, FAX: 706-537-
57n; EmpL: 250 

PRECISION POWER SYSTEMS, 1840 industrial Circle, 
Longmont, CO 80501, Tel: 303-443-8250, FAX: 303-678-
8360; EmpI.: 110; SIs. Mgr: .UnCIa Tholen 

FAX: 319-394-9280 
PRECISION RESISTIVE PRODUCTS, INC-, P.O. Box 

189, Highway 61 South, Mediapolis, IA 52637, Tel: 319-
394-9131; EmpL: 65; SIs. Mgr: Oscar Cline; Dist. Mgr: 
Oscar Cline .............................. A01976-19n 

Local Se/e8 Offices & Reps 
AL· Huntsville, Hughee & Assocs. .. ;...... 205-533-9108 
CA' Burbank. Darco ....................... 816-504-2425 
CA Mountain View, Frauman Assoc. ...... 415-964-9464 
CA San Diego, Darco .. .. .. .. .. . .. .. .. .... 714-639-5898 
CO Grand Junction, Krebli Comp. Sis. • • • . . 303-243-8220 
MA Lexington. Jesco, Inc. ................. 617-893-1598 
MN Minneapolis, Inti. SIs. eo. .............. 612-831-8423 
TX Rowlett, Campion Sis. eo. ............ 214-475-8313 

FAX: 813-546-9515 
PRECISION RESISTOR Co., INC, 10601 75 St N.. 

Largo, FL 34647-1421, Tel: 813-54.1-5771, TELEX: 
821786; FSC No.: 46615; EmpL: 45; SIs. Mgr: Arleen Reid 
.. ... ... . . .....•. .. ..... ... ...... ........ .. A01976-1961 

PRECISION SPECIALTIES, INC. 19414 Londe11u8 St. 
Northridge. CA 9-1324, Tel: 816-349-9n4, FAX: 81&0349-
4387; FSC No.: 86785; EmpL: 10 .-

CA Irvine, BalzerIWOII Assocs. ........... 714-2tl1-88n 
CA MI!\. VIew, Bart Budga Assocs......... 415-961-(KI4O 
CO Arvada. Arrowhead CSI! Sis. ......... 303-42:Hi597 
CT . Cheehlra, MacInnIs ...•. , .• '. . . . • . . • . . • 203-272-88n 
FL Miami, IndL Corf1:Is. .; ....... ,.......... 305-4n-Cl387 
GA Norcross, Hughes Assocs. ............ 404-662-1587 
II. Dee Plaines, Easco Assocs............ 706-296-6310 
MD Columbia, L' 0. Loway, Inc. .•...... ,.. 301-361-D225 
MA NorwOod, Macinnis eo. ............... 617-782-8090 
MI Farmington HIls, R.C. Merchant .•..••. 313-476-4600 
MN Bloomington. EIecIronic Sis. Agy. ..... 612-884-8291 
MS Corinth,Hughee Assocs. .............. 601-287-2915 
Mel StI..ouis,JImAmbelg ., .............. 314-946-57n 
NJ Berkley HeIghts. Cambridge! Allen .... 201-464-0203 
NC Cary, Hughes Assocs. ................ 919-467-7029 
OH Cincinnati, Bob Gilbert & Aasoc8. ..... 513-574-1932 
OR Portland. SPS EIcIms. ................ 503-297-8919' 
PA BrQornaII, LD. Loway Inc. ............ 215-356-6300 
TN JonesIJoro, Hughes Assocs. .......... 615-753-2719 
TX Round Rock, Encore Tech. Comps. ... 214-416-0186 
UT Saft Lske City, Arrowhead CSl/Sis. ... 801-268-8440 
WA Rec:Irnond, SPS ElcIms. ............... 206-865-5257 
Can Markham, Ont. Avotronica Ltd. ........ 416-475-2024 

Local DistttbutDrs 
AL Huntsville, Hammond ElcIms. ... . . . • . . 205-830-4764 
CA Belmont, LoDen Elctms. Inc. .......... 415-582-4600 
CA Compton. Harper s.LD. .... .. .. .. .. .. .. 213-979-5090 
CA Gardena, CaIiIomIa SWItch & SIgnal .. 213-77D-2330 
CA San Carlos. LoDen EIcIms. ........... 415-582-4600 
CA San DIego, CaIIIomia SwIIGh .......... 619-231-8740 
CA San DIego, Harper s.LD. .............. 619-578-2500 
CA San Jose, Harper S.LD. ............... 408-943-9490 
CO Arvada, Denver Bela Wlntronic ....... 303-431-7161 
CT Norwalk. Cobra Corf1:Is. ......•.•. ; . . •• 203-647-8442 
FL Fll.auderdale, Hammond EIcIms. .... 305-873-7103 
FL Lergo. LoDen EIcIrns., Inc. ............ 81:Hi66-2851 
FL Orlando. Hammond EIcIms. .. . . • . . • . •• 407-849-6060 
GA Norcross, Hammond EIcIms. ••.••.•. >. 404-449-1996 
u.:. Arlington Hgts., LoDen EIcIms. ........ 312-396-5311 
IL WheeIng, Hawk EIctrns. .............. 312-459-4030 
IN Indianapolis, P.E.L Genesis............ 317-879-0700 
MA Hingham. Sager ElcIrI. Supp. eo. .. .. .. 617-749-6700 
MA Westborough. In Stock Prods. eo. .... 617-87D-5750 
MN New BrIghton. PIII1S 1 ................ 612-633-8079 
MD Jackson, Rapco Inds. ................. 314-243-1433 
NJ Camden. Gen. Radio Supp. eo. ....... 609-964-8560 
NY Bohemia, Key Corf1:Is. .......... ;..... 516-587-7500 
NY Hempstead. EIctm. Equip. ............. 516-538-5510 
NY Rochester, Whirlwind Music DIstrs. ... 716-863-8820 
NC Greensboro, Hammond EIctrns. ....... 919-275-6391 
OR Beaverton, ~ Resources . ... 503-641-8468 
PA Harrisburg, Cumberland EIcIms. ...... 717-232-5998 
PA Philldelphia. P.E.I. Genesis ............ 215-873-0400 
SC GreenvIlle, Hammond EIcIms. . . . • . • . . . 803-232-0872 
TX RIchardson, 011 TheShen Cornps. .... 214-238-0808 
WA Seattle, Radar EIec. .. .. .... .. .. .. .. .. • 206-282-2511 
Can London. Ont, C. M. Peterson eo. ltd. 

519-434-3204 
Can Scarborough. cint, Carsten EIcIms. Lid. 

....................................... 416-495-9999 
Can WlIIowdaIe, Ont, EIecIrosonIc Inc. ..•.• 416-494-1666 

PREMA PRECISION ELECTRONICS, INC. 4650 Arrow 
Hwy. Sulla E-5, Montclair, CA 91763, Tel: 714-821-7292, 
FAX: 714-825-2096 

FAX: 212-993-9211 
PRECISION TECH. SEWING, 921 E. Charleston Ad, Palo f)REMIER METAL PRODS.. CO.,381 Canal PI., Bronx. 

Alto, CA 94303, Tel: 415-856-2128, FAX: 415-856-1638 NY 10451, Tel: 212-993-9200; EmpL: 75; SIs. Mgr: 

PRECISION TUBE, Church Ad. & WlssahIckon. N. Wales, 
PA 19454, Tel: 215-899-5801, FAX: 215-899-0761; fSC 
No.: 82413; EmpL: 240; SIs. Mgr: William J. McNeil 

PREFERRED ELECTRONICS, INC. Main Una Dr. P.O. 
Box 248, Westfield, MA 01086, Tel: 413-566-2301, 1-80(}. 
563-8374,·TELEX: 955-329, FAX: 413-562-7275; EmpI.: 
225 

PREH ELECTRONIC INDUSTRIES, INC., 470 E. Main 
St. Lake Zurich, II. 60047-2578, Tel: 7~ FAX: 

. 708-438-5522; FSC No.: 36-3193682; EmpLj 7; SIs. Mgr: 
Ken Wood; DiBI. Mgr: Bob Van 0rcIen 
. ........... ...... ... a01785, 1827-1829; C01508-1508 

Local Se/e8'Offices & Reps 
AL Huntsville, Hughee Assocs. ........... 205-533-9108 
AZ Phoenix, More Sis., Inc. ............... 602-766-8181 

AnthOny E. Bozza •..•.................... C.1090-1091 

Local Se/e8. Offices & Reps 
AZ T8fl¥I8, ScIenIiIIc Dvc& .............. . 
CA Fontana. Premier Metal .' ............ .. 
CA Huntington Bch.. SCientific Dvc& ..... . 
CA San Jose, Scientific Dvc& .......... .. 
CO Denver, AKI Enterprises ............ .. 
CT East Haven. Eagle Assocs. ......... .. 
GA MarieIta, Adams & Assocs. .......... . 
IL W. Chicago. May Assocs. ............ . 
KS Kansas City, DeIItron Co. ............ . 
MD Burtonsville, Eastern Instmn ........ . 
MA Needham. Eagle AssoCs. ............ . 
MI Brighton, Electronic Sources ........ .. 
MN MlnneepoIia, J.E.M. Anderson eo. .... . 
MO Floriasant DeIItron Co. .............. .. 
NM AIluquerque, BryIec-ScIentif DeviCes 

602-730-9n4 
714-829-30119 
714-640-3501 
408-554-0455 
303-338-4468 
203-467-8542 
404-973-0853 
706-293-n83 
816-436-6445 
301-384-8500 
617-444-3448 
313-227-3596 
612-823-6458 
314-83Il-0033 

768 North American offices only. For worldwide reps & distributors, see Vol. W. EEM1991 



Manufacturers and Sales Offices Directory PROJEC 
NY New ~ PaJIc, HarrIs & Aldrich SIs. 

NY Yonkers, SonIdn Aaeocs. ............. . 
NC GraenboIO. Adams & Aaeocs. ........ . 
OH Cleveland, Del SteIIan & AssDc. .•.•••• 
PA Penndel, Della Mktg. ••••.••..•..•.••.. 
TX Richardson, SpecIra SIs. Corp. ....... . 
WA Redmond, ScIentific Dvca ............ . 
EXP FI.., Fl Lauderdale, GM IntL •••.••....• 

Local DIstrIbutofs 
AZ Phoenix, DaDs EIctrns. .........•...... 
CA San Diego, SIgma EIctms. ....••.•.... 
CA San Joee. Quement EIcIms. ••••.•...• 
CA San Joee, Rose EIc\ms. ......•....... 
CT WalHngIord, Sager ElctrL Supp. •..•..•. 
10 Boise, Radar Elec. ..•••....•....••.••. 
IL Skokie, Anixter ..•..•••••••..•••.•...• 
LA Baton Rouge, MenaId EIc\ms. ..•..•.. 
MD Baltimore, Resco ...•.•.•.•..•..••...• 
MA Hingham, Sager EIecIricaI Supp. •..... 
MI Ann Arbor, PUrchase RadIo Supp. •...• 
Me Sl louis. G_y EIcIm. StIpp. •..... 
NJ Cranford. Garden smM Indi. Else. ..... 
NY Buffalo. Summit DisIts. ••.••.••.•..•••• 
NY Hauppauge, Broedline EIec. Dial •..... 
NY Hempstead. Davis EIcIm. Corp. •.....• 
NY Lie, H. L Dalls Inc. .........•...•.....• 
NY New York, Martin AudIolVideo Corp. 

516-48&-2822 
914-968-8282 
919-272-6838 
216-461-8333 
215-750-1440 
214-234-3600 
206-8l15-0004 
305-434-6617 

602-275-2885 
619-565-:iooo 
4011-996-5900 
408-943-0255 
203-265-4600 
206-336-2227 
706-677-2600 
S04-355-0323 
301-823-0070 
617-749-6700 
313-668-8696 
314-427-6116 
201-272-6400 
711H164-345O 
516-231-4100 
516-463-9200 
212-361-1100 

.••••••.••.••.••.•.•••••.•.••.•••.•..•. 212-541-5900 
NY Portchester, WISe Comps. ............ 914-939-6600 
NY Rochester, Slmcona EIcIm. Corp. ..... 716-326-3230 
NY Rochester, Summ~ EIc\ms. •.••..•.•.. 716-334-8110 
NC Raleigh, Soutt-.. Radio .•.....•. : 919-628-2311 
OH Warren. Rem EIctrns. ..••.•..•...•...• 216-248-1636 
OR Portland. Radar Else. ...... :.......... 503-232-3404 
PA Horsham, Toner Cable Equip. ......... 215-675-2053 
PA West Chester, West Chester EIec. Supp. 

....................................... 215-698-7500 
SC Charleston, Wholesale IndL EIec. . . •• .. 603-722-2634 
TN Cfarlcsvilla, Randolph Hale & Mallhews 

•..•..••........••.•........••..••.•... 615-647-2325 
TN Cookeville, Randolph & Parks .•.•.... 615-526-6164 
TN Nsehvllla, Randolph & Rice ....•.••.•• 615-255-5601 
TN Tullahoma, RsndoIph RIce & Williams 

TX Fl WOIIh, SWieco Inc. ................ . 
TX Houston, Lenart Co. .......•.......... 
VA Arlington. ArtIngton EIc\ms. .......... . 
WA RIchland, Redar Else. •.•..•••••••••••. 
WA Seattle, Radar Elec. Co. ...•..•........ 

615-455-4531 
817-335-6521 
713-225-1465 
703-524-2412 
509-943-8336 
206-282-2511 

PREMIER MICROWAVE. 35 New Broad Sl, Port Chester, 
NY 10573, Tel: 914-939-8900, FAX: 914-939-9239; FSC 
No.: 15870; ~L: 65; SIs. Mgr; Mel Redner 

FAX: 815-385-8578 

PRIME POWER. A Prime Technology Co. TwIn Lakes CA Tustin, Added Value ................ .. 714-259-8258 
209-734-8861 
818-889-2881 
303-422-1701 
512-454-8845 
214-404-1144 
801-975'9500 

Ad., P.o Box 185, N. Branford, CT 06471, Tel: 203-481- CA VosaJla, Added Value ............. , .. .. 
5721, TWX: 710-452-3092, FAX: 203-481-8937; SIs. Mgr; CA 
J. L JarnIeeon CD 

Westlake Village, Added Value •.•.•... 
WhE RIdge, Added Value ......... .. 

PRIME TECHNOLOGY, INC., See General 
Resistance, A Prime Technology Co. 

TX 
TX 
UT 

Austin, Added Value ................ .. 
Dallas, Added Value ................ .. 
Wee! Valley ~, Added Value •.••.••• 

PRIMO COMPANY LIMITED, 25-1, 8-Choma, Mure, PROF. AN & SPECIALTY PROD. DIV. 223-6N-Ol, Sl 
MItakash~ Tokyo. Japan 181, Tel: 0422-43-3121; FSC No.: PauL MN 55144-1000. Tel: 612-733-7644, FAX: 612-737-
0422 49 8865; EmpL: 391; SIs. Mgt; H. lkoma; /Jist. Mgr; 5583; ErnpL: 38,351 
S. Mlzutanl 

PROFESSIONAL ENGINEERING SYSTEMS. 425 
PRINCETON CASE CO., INC. 887Lehigh Ave., Union, NJ Parkway Dr. Erie, PA 16511-1051, Tel: 814-453-5452 

07063, Tel: 908-687-1750, FAX: 908-887-1755; ErnpL: 60; 
SIs. MgT; S. E Parker 

PRINCETON ELECTRONIC PRODUCTS, 2549 US. 
Highway 1, North Brunswick, NJ 06902, Tel: 908-297-
4448, FAX: 908-821-58SO;·EIT1!L: 29; SIs. Mgr; H. Center; 
/Jist. Mgt; H. Center 

PRINCO INSTRUMENTS, INC. 1020 Industrial Hwy. 
Southampton, PA 18966; FSC No.: 48820; EmpL: 70; SIs. 
Mgr: G. G. Pfaff 

PRINTER PRODUCTS, 25 Denby Road, BoeIon, MA 
02134, Tet 617-254-1200, FAX: 617-254-6648; EmpL: 
200; SIs. Mgr; Bruce BuIgeS!I; /Jist. Mgt; Bruce BUrgees 

PRO BATTERY, INC. 3941 C>akcIiIIIndL Cl, Atlanta, GA 
30340, Tel: BOo-451-7171, FAX: 404-449-5457; EmpL: 35; 
SIs. Mgr: Neal A ZUCker 

PROBE MASTER, INC., 4888 Ronson Cl, San Diego, CA 
92111, Tel: 619-580-9676, BOo-772-1519, FAX: 619-560-
7354; SIs. Mgr: DIck Press 

PROBE-RITE, INC., p.o. Box 242, Santa Clare, CA 95052, 
Tel: 408-72N)100, FAX: 408-243-7219; SIs. Mgt; Frank 
J. Ardezzone 

PRO COM TECHNOLOGY INC. 28 Coinmerce Dr. 
FarmingcJala, NY 11735, Tel: 518-293-4443, 800-762-
3785, FAX: 518-293-4456; EmpL: 11; SIs. Mgr; Alan 
Spiegel 

PRODEUN CORPORATION, P.O. Box 388, Conover, NC 
28813, Tel: 704-464-4141, FAX: 704-464-5725; ErnpL: 
100; SIs. Mgr; Dan Johnson 

PRODIGIT ELECTRONICS, 9301-101 Jordan Ave., 
Chatsworth, CA 91311, Tel: 818-341-6987, FAX: 818-341-
5726; ErnpL: 100; SIs. Mgr; Daniel Erb .. .. .. ... 1)02003 

PRODUCTION AUTOMATION, INC. 3160 De la Cruz 
Blvd. Ste. 210, Santa Clara, CA 95054, Tel: 408-980-9880, 
FAX: 408-980-6018; ~.: 4; SIs. Mgt; Bill MInnick; /Jist. 
Mgt; Bill Minnick 

PROOUCTAONICS INC. 7616 Diealle Blvd., Fort W~yne, 
IN 48825, Tel: 219-489-8201, FAX: 219-489-6573; ~I.: 
4; SIs. Mgr: Barnard James 

PROGRAMMABLE DEVICES, INC. 155-T New Boeton 
Sl, Woburn, MA 01801, Tel: 617-935-9530, FAX: 617-935-
3654; EmpL: 10 

.... --,,)1 l", __ "-\ 
) 

FREOUENCY SYNTHESIZERS 

FAX: 508-486-4495 
PROGRAMMED TEST SOURCES, 9 Beever Brook 

Road, p.a Box 517, Littleton, MA 01480, Tel: 508-48&-
3008; FSC No.: 88381; EmpL: 30 ............... 1)01312 

FAX: 1-800-635-8101 
PROJECTOR RECORDER BELT CORP., Route 3 

Highway 59 P.O. Box 176, Whllewater, WI 53190, Tel: 1-
800-533-9654; EmpL: 30; SIs. Mgr; Ed WeIzeI; /Jist. Mgr; 
Nancy S~ ................................... C.1587 

/..Dca} Sales Offices & Reps 
CA Burlington. Willam Purdy Co. ......... 415-347-7701 
CA Santa Ana, Mike Roth SIs. ............ 714-647-0806 
CD Colorado Springs, NorrIs & Co. .•..•.• 303-578-8897 
FL M~ Hawkins-Frederickeon Aseocs., Inc. 

. . ................ ....... .............. 407-831-2474 
GA RosweI~ HW Phillips .. .. .. .. .. .. .. .. .. 404-992-3070 
IL Addison, EIcIm. SpeciaHsts ••.•.•••••• 708-250-9080 
IA W. Des Moinea, Nevoo ............... 515-225-9866 
MA Milford, Jonel Sis. AssDc. ..•••.••.•.•. 508-476-4650 
MI Southfield, Robert Milsk Co. .......... 313-354-3310 
MN Excelsior, Prooon ..................... 612-937-8024 
NY VICIOr, lmea .. .. .. .. .... .. .. .. .. .. .. .. . 716-924-3671 
OH Stow, J.W. Lehner Co. ................ 216-686-1965 
DR Beaverton, Pacific MkIg. Grp. ......... 503-641-9373 
TX Rowlett, Campion SIs. ................ 214-475-8313 

PREM MAGNETICS, INC., 3521 N. Chapel Hili Rd., PRODUCTS ENGRG. CORP. 503 s. VoncenI Ave., Azusa, 
McHenry, N.. 60050, Tel: 815-365-2700; FSC No.: 20462; CA 91702, Tel: 818-969-5879, TELEX: 910-587-1559, 

VA Charlottesville, Crown Assocs. ........ 804-293-6373 
Can Dorval, Quebec, ECG Canada ..••.•.. 514-685-5800 

~L: 180; SIs. Mgr; D. Hertel FAX: 818-989-9381; FSC No.: CAGE 38621; EmpL: 45; .. ... .. . .. .. ......... .. ... . ... A.1250-1253, 2372-2383 
SIs. Mgr; RIchard Mitchell 

PRES-AIR·TAOl CORP., 1009 Boeton Post Ad., 
Mamaroneck, NY 10543, Tel: 914-698-2026, 800-431- PRODUCTS FOR RESEARCH, 88 HoRen Sl, Danvers, 
2825 (outside NY). FAX: 914-698-9456; EIT1!L: 25; SIs. MAOI923, Tel: 508-774-3250,FAX:617-245-1628; EmpL: 
Mgr; Doug Robinson ........................... a.1768 17; SIs. Mgt; Skip Moccia 

PRESCO, INC., 8 Lunar Drive, Woodbridge, CT 06525, Tel: 
203-397-8722, FAX: 203-389-1129; EmpL: 11 

PRESIDIO COMPONENTS, INC. 7185 Construction Cl, 
San Diego, CA 92121, Tel: 819-578-9390, FAX: 619-578-
6225; FSC No.: 60212 . 

PRESS-ON PROOUCTS, 21 F8C\oIy Ad., Addison, IL 
60101, Tel: 708-628-2255, FAX: 708-543-4414; EmpL: 20; 
SIs. Mgr;T. CUmmIns 

PRESSURE CONTROLS, INC. 406 Corttandt Sl, 
Belleville, NJ 07109, Tel: 201-751-5002, FAX: 201-751-
9653; FSC No.: 52193; EmpL: 15; SIs. Mgr; P. Emrnarco 

PRESSURE SYSTEMS, INC. 34 Reseeroh Dr. HarnpIOn, 
VA 23666, Tel: 804-885-1243, TELEX: 901406. FAX: 804-
768-2644; ~L: 98; SIs. Mgr: J. S. Yakshe 

PRIMELINE, Soltec Corporation,p. O. Box 670, Sen 
Fernando, CA 91341-0670, Tel: 818-365-0101, TELEX: 
494-3094 SOLTEC U~ FAX: 818-365-7839; SIs. Mgt; 
Byron Mcintire 

Pll PRODUCT 
TECHNOLOGY 

INC, 

FAX: 714-474-1340 
PRODUCT TECHNOLOGY, INC., 2811-B McGaw 

Avenue, Irvine, CA 92714, Tel: 714-474-8998; FSC No.: 
lZ295; EmpL: 45 ........................ <>1661,1664 

Local Sales Offices & Reps 
AI. Huntsville, MecH3ec .................. 205-881-1522 
AZ Teqle,IntegraIedTech.SIs. .......... 802-968-5118 
CA Sen DIego, QuaIIronIcs ............... 619-695-0118 
OH Cincinnati, Bob Gilbert & Assocs. ..... 51~74-1932 
TX Dallas, PassIve Camps. Assocs. ...... 214-824-6162 
UT Saft Lake~, Sierra Tech. SIs. ....... 801-586-9719 

Local DIstrfbu!ot8 
AZ SoottsdaIa, Added Value .... .. ........ 602-951-9788 
CA San DIego, Added Value ...... .... .. .. 619-558-8890 

PROJECT RESOURCES INC. 16 Kendrick Rd., 
Wareham, MA 02571, Tel: 508-295-7444, FAX: 508-295-' 
7497; FSC No.: OEFl1; EmpI.: 18; SIs. Mgr; TAEgan 

PROJECTS UNLIMITED, 3880 Wyse Ad., Deyton, OH 
45414, Tel: 513-890-1918, FAX: 513-890-4911;~: 61; 
SIs. Mgt; Greg Kimpton ................. 1)01050-1051 

Local Sales Offices & Reps 
AI. Huntsville, EIecIroSaIes, Inc. .•.•...... 205-630-2715 
AZ SoottsdaIa, Wiliams Assocs. .•.•.•.. . . 802-947-4297 
CA Irvine, Cal Rep •........•..•••.•. , . • . . • 714-25Q-0567 
CA San Joee. Comtech MkIg. .. .. .. .... .. • 406-294-3330 
CD Commerce~, Williams Assocs. ..•.• 303-289-5647 
CT Seymour, Sturdy Corp. .. .............. 203-888-1480 
FL Lakeland, Munday Sis. Co. ............ 813-658-5806 
GA Attanta, ElecIroSaIes, Inc. ............. 404-394-1122 
L Downers Grove, Goften Assocs.Inc. .. 708-512-0093 
IN India1apoHs, The J. e. HoIsIeIter Co... 317-697-7914 
KS Overland PaJIc, Thomas L DoweN ..... 91~99-1100 
MA Wellesley HIlle, Sturdy Corp. .,........ 617-l!35 .. 2330 
MN Edina, G.P. Sis. ....................... 612-831-2362 
Me Sl louis. Thomas L Dowell .......... 314-849-4234 
NM Albuquerque, Williams Assocs... .... . 505-255-1638 
NY Patchogue, Optimum Sis. ............. 518-758-0644 
NC ReIeigh, TIngen Tech. SIs., Inc. •• • • • • • • 919-870-8870 
OH Dayton, J.e. Hofstetter Co. ............ 513-298-1010 
Ott MedIna, J. e. HoIsIeIter Co. ........... 218-241-4880 
PA Hickory, J. e. HoIsIeIter Co. ........... 412-356-2305 
PA Valley Forge, Providence Mktg. ....... 215-935-3300 
TX Richardson, Eagle MkIg. .............. 214-238-5383 
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PROJEC 
IA Cedar Rapids, Thomas L Dowell & Assocs. 

•. . ..... . •• • . •• •• •• •• •• • .. • .. . • . ... . .. . . • 319-364-38110 
WARedmond, Doran Sis. Assocs., Inc. .... 206-885-1886 
Can ISlington, On!., nT.Shaw Co., lid. ...... 416-231-3494 
Can Montreal, Que., nT. Shaw Co. LId.:.... 514-332-1163 
Can Vancouver,B.C., FD. Bolton, lid. ...... 604-736-0351 
Can WInnipeg, Man., FD. Bolton, lid. ...... 204-77 .... 5708 

LocBI DI8ttIbuIDIs 
CA San Jose, SpeakeIs UnHmiIad ..•..... 
CA Santa Clara, PyramId EIctms. ....... .. 
CA Torrance. PyramId EIctms. .......... .. 
00 Commarce CIty, Weoo EIctms. ..•..•.. 
Fl LakllIand, A-A EIec. ....... , .......... . 
GA Norcrosa. A-A EIec. ' .................. . 
L BensonvtUe. Vayegax EIctms. Corp. .,. 
MA HIngham. Hingham Bay .............. . 
MO St Louis, Beckwith EIcIms. .......... . 
NY Rochester, Ray Baker EIctms. •....•.• 
MN Fridley. Voyager EIctms. Corp. •.•.•..• 
OH Dayton. Elecbo Supp. ............... .. 
PA McKean, Advacom .................. . 
TX Austin, SoiII/IWe8I EIctms. .......... .. 
TX S1aIIard, SoiII/IWe8I E/cIms. .......... . 
TX Dallas, S.W. Elclms. .................. . 
WA Redmond, PyramId EIctms. .......... . 
Can WlIlowdaIe, On!., Electro SonIC ••••.•.• 

4()8..45$.56Q8 

408-727-9810 
213-320-2700 
303-289-4743 
B13-665-6941 
404-449-11870 
706-980-1300 
617-740-1900 
314-343-6463 
716-586-9164 
612-571-7766 
513-299-5020 
814-476-7774 
512-637-8971 
713-240-4000 
21 .... 234-3050 
206-883-7200 
416-494-1886 

PRO-LOG CORP. 2555 G8Iden Road, Monterey. CA 
93940, Tal: 408-372-45113. TWX: 91~7082; EmpI.: 
120; SIs. Mgr: DIck Thomas; DIBt. Mgr: Pat I..aIqlUn 

PROLOGIC SYSTEMS, 557-0 Burbank Sf., Broomfield, 
00 80020, Tel: 303-460-0103, FAX: 303-469-5565; Err1>L: 
9 

Manufacturers and SalesOfftces Directory 
MA ~ lOS Assocs., Inc. ••.••••..•.. 5OIH!92-3545 Q-TECH CORP. 10150W. JefIenIon Blvd, Culver CIty, CA 
MO BrtdgeIon, BC ElcIm. SIs., Inc. ......... 31 .... ~ 90232-3510, Tel: 213-836-7900, TELEX: 69-614D, FAX: 
MD SiIverSpring,LG.WhiIe ....... ; ... ; .. 301-792-0660 213-836-2157; FSC No.: 51774;ER¢: 140; SIs. Mgr': 
OR Beaverton, Temper Tech. MkIg. ....... 503-292-6201 Sandra Rappaport ....... ,.......... ...... A·'444-'447 
PA Valley Forge, J.E. Clam & Co. ....... 21 s.&35-04OO . Local s.Jes OffIces & Reps .., 
Can Lac-Carre, Que., V.VoM. REG. ....... ;.. 51 .... 786-9270 f(Z Tempe, Piper SIs. Co. ................. B02-949-D04B 

LocBI DI8ttIbuIDIs CA Hermosa Beach, QuaItro Sis. Assoc., Inc. 
CA San Jose, Dansco ~ SIs., Inc. 408-292-9740 ....................................... 213-372-4Z!1 

. . . .. CA Mootpark, QuaItro SIs. Assoc., Inc. .• ,. 805-523-2978 

PULNIX AMERICA, I"IC. 770 Lucerne Dr. SUnnyvale, CA 
94086, Tel: 408-733-1580, TELEX: 172541' Pulnix 
Arnerice; SIs. Mgt: Richard HoImeIster 

CA San DIego. Quattro Sis. Assoc., Inc. ... 819-58H093 
CA San Jose, Blue ElcIm. Sis. ............ 408-34eHl28O 
CA san Juan C8pislrano, QuaItro Sis. Assoc., Inc. 

. . . . . . . .. . . .• . . • . .. . .. . . . . . .. . .••. . •. . . 800-735-4510 

PULSE INSmUMENTS CO. 1234 Francisco, Torrance. ~ ~~ ~s;;.:~ 'k,;;." 
CA 90502, Tet. 213-515-5330, FAX: 213-515-0068; EmpI.: ..................................... .. 
30; SIs. Mgt: Ron Peny L . Nar1hbrook. AllIed ~ Reps., Inc. •• 

IN Fort Wayne, TX Sales InC. .......... .. 
PUREDAT A. 180 West Bes.ver Creek ReI., R'1ChmoncI Hill MD Baltimore, RA WIIIM Assocs. ••••.•..• 

Ont., Canada L4B 184, Tal: 416-731-6444, FAX: 416-731- MA Tewksbury, The ~ Sis. Co., Inc. 
7017; EmpI.: 150; SIs. Mgt: Alex Kosarow, Cdr .. Sis.; DIBt. .. .................................... . 
Mgt: Dannis RobInson, US Sis. MO St louis, AIlrems & Assoc. ..••.•..... 

NJ Glen Gardner, F & M Tech. SIs. ...... . 

PYlE INDUSTRIES, INC. 501 Cen1ar Sf., p.o. Box 620, 
HuntingIon, IN 467so, Tel: 2190356-1200, FAX: 2190356-
2830; EmpI.: 375; SIs. Mgr: Torn Pyle; Dist. Mgt: Mark 
Pyle, NaIL SIs. Mg. 

NJ Peremus, Eltach Sis. ................ .. 
IoN Albuquerque, PIper Sis. Co. .......... . 
TN WInchester, c.J. SIs. ................ .. 
TX Austin, Texorna Technical Sales, Inc. 

TX Houston, Texoma Technical Sales, Inc. 

303-641-5755 

5OIH!4O-OOO1 
314-569-0447 
201-537-7886 
201-1167-1309 
505-826-1300 
815-987-2158 

512-441-1771 

PYlE~NATIONAL, INC. LPI.. CO. 1334 KKosIner Ave., 
CIicago, L 60651, Tel: 312-342-6300 x210, TELEX: 
25251, TWX: 910-221-0335, FAX: 312-342-0872; FSC No.: 
49387; EmpI.: 850; SIs. Mgt: Mike CarroccIa, V.P. 
SIs./MkIg. 

.. . .. .... .. .. .. . .. .. .. .. .. .. .. .. .... ... 713-462-1432 
VT So. Burlington, TIie Cygnus SIs. Co., Inc. 

.. . .... .. ......................... ..... 1102-862-7754 

PROMAX-JOHNTON aECTRQNIC CORP. 17935 PYLON CO. See Augat/Pylon Corp., Inc. 

QUAD DESIGN TECHNOLOGY, INC. 1385 Del Norte 
Road, Camarillo, CA 93010. Tel: !I05-9II6-B25O, FAX: 805-
969-6259; E/I1lI.: 16; SIs. Mgr: Ron Lee; Disl. Mgt: Jack 
Weaver Sky Park CIrcle, Sle:H, Irvine, CA 92714, Tel: 71 .... 975-

1245, FAX: 714-975-1390; EmpI.: 12; SIs. Mgt: Dave 
Cooper 

PYLON aEX DEVaOPMENT CO. LTD. 2300 
Victoria, l.a(:hine, PO. canada H8S 1Z3, Tel: 514-637- QUALCOMM, INC. 10555 Sorrento VeHey ReI., San DIego, 
1186, FAX: 514-636-1970; EmpL: 50; SIs. Mgt:J. Guay CA 92121, Tel: 61&-SB7-1121, FAX: 619-452-9096; EmpL: 

400; SIs. Mgr: James Madsen; DIBt. Mgr: James Madsen PROTEI< INC. P.o. Box 59, Norwood, NJ 07648. Tet. 201-
787-7242; FAX: 201-787-7343; SIs. Mgr: Alex 0rf0II 

PROTO STAMPING CORP. 811 Kaynyne Sf., RedWood 
City, CA 94063, Tel: 415-365-0498, FAX: 415-386-6329; 
EmpL: 35; SIs. Mgr: Dave Anstead 

PROTO SYSTEMS, 625 SIms IndusIriaI Blvd., AIphereIIa, 
GA 30201, Tat. 404-475-1330, 800-331-1797, FAX: 404-
442-9751; FSC No.: FU 71 B; EmpI.: 155; SIs. Mgr: KeIth 
KoehIe 

PROTOTEK, INC. 25 Standen Dr. Henilton, OH 45015, 
Tel: 513-874-5094, FAX: 513-87 .... 2252; FSC No.: 80813; 
EmpI.: 45; SIs. Mgt: Ron Natlors 

PTC INDUSTRIES, INC. 5721 Research Drive, Huntinglon 
Beech, CA 92649, Tel: 213-598-9547, 714-891-7581, FAX: 
714-373-0289; EmpL: 14; SIs. Mgt: Steve Varonka 

PYROCOM CO. 924 N.143rd Sf., Seattle, WA 98133, Tel: 
206-385-3535, FAX: 206-385-0402; SIs. Mgt: Bin Kurtz 

PYROFERRIC INTERNATIONAL, INC. 200 MadIson 
Sf., Toledo, L 62468, Tel: 217-Il49-3300, TWX: 91 ().663-

0816, FAX: 217-849-2544; E/I1lI.: 50; SIs. Mgt: S. John 
Homer 

LocBI Sales OffIces & Reps 
f(Z PhoenIx, Charles T. AnI< & Assocs., Ltd. 

.. .. .. . .. . .. .. .. .... .. .. .. .. .. .. .. .. .. . 602-992-9884 
CA Alhambra, DanIaIon/JOA, Inc. ......... 816-28&-2844 
CA Santa Clara, C. B. King Assocs. ....... 408-986-7551 
NY Cornmad<. Marvin Scheck ............ 516-864-9676 
OH Shaker HgIs., Don.Gype Co. .......... 216-291-0103 
TX Dalles, S.W. EIctm.Ind, Inc. ........... 214-690-9881 
VA Roanoke, A.B. Kreger Co. ............. 703-989-4738 

PYROFILM RESISTOR CO. See KDI Electronics 

PTC TRANSFORMERS, p.o. Box 397, RIsing SII1 Road, 
Bordentown, NJ 08505, Tel: 809-296-6200, FAX: 809-296- PYROHM, INC. 24266 Indoplex Circle, Farmington Hills, MI 
8235; FSC No.: 05853; EmpI.: 30; SIs. Mgr: C. W. HarrIson 48018, Tet 313-478-5060; SIs. Mgt: Charles R. Berry 

PIS CORPORATION, Box 272, E!IoornngIon, IN 47401, a-cARD,INC,2ChellsCt,OwIngsMIIIs,MD21117-1634, 
Tel: 812-1124-9331; ErnpI.: 350; SIs. Mgt: Jeff Hamilton; Tel: 410-581-0112; SIs. Mgr: Lany Nickel 
DIBt. Mgt: DavId MeIwId 

PTX-PENTRONIX INC. 1737 CIcotIe, Uncoln Park, MI 
48148, Tel: 313-388-3100, TB.EX: 23-0398, FAX: 313-
38&,9171; EmpL: 21; SIs. Mgr: J. Schultz 

FAX: 714-641-9062 
PUUZZI ENGINEERING, INc.. 3240s.SuSariSt., Santa 

Ana. bA 92704-6885, Tal: 71 .... 540-4229; FSC No.: 70513; 
EmpI.: 35; SIs. Mgr: Roger A. Lee; 0iBt. Mgr: Rog8r A. Lee 
................................... , ....... 1)02224.2228 

,LOCBI Sales OffIces & Reps 
CAAneheIm, Alpha EIcIrn. SIs. ...... ;.... 714-8B5-8580 
CA Los Angeles. Power ParIner8 ......... 213-215-D800 
CA Los GaIoa, Norwest EIctms. .......... 408-395-1190 
CA Santa Ana. PulIzzI Engrg., Inc. ••.•••••• 714-540-4229 
CT Westford, Lc.s. Assocs., Inc. .....•.... 508-892-3545 
IL een.wIlIe, Es.t. ..................... 706-786-3667 
IL een.wIlIe, RL Lang & Assoc. ....... 31~786-3667 
MD. Columbia, LG. White & Co., InC. ••••••• 301-290-8880 
MD Silver Spring, L G. White & Co., Inc. ... 301-792-D660 

QMIINIEC, 12900 RolIng oaks ReI., Twin Oeks, CA 93518, 
Tel: 805-887-2555, FAX: 805-887-2898 ........ A·2126 

LocBI Sales OffIces & Reps 
AL Huntsville, EMA, Inc. .................. 205-830-4030 
CA Laguna Hills, 4-Star EIcIm. Camp. Sis. 

..•....•.•.....•............. .......... 71 .... 583-9781 
CA San Jose, Ruppert SIs. & Engrg., Inc. •• 406-996-8717 
Fl Boca Raton, Tech Sis. SpecIalists, Inc. 

....................................... 407-391-3718 
GA Roswell, EMA, Inc. .................... 404-992-7240 
IL Rolling Meadows, Eagle Tech. Sis. Inc. 

MI Uvonle, Leading Edge SIs. Corp. •.••.• 
MN PrIor Lake, Gleeson Assoc., Inc. •..•..• 
NJ No. Fairfield, Melro Logic Corp. ... : .. . 
NJ So. Medford, CEF Assocs. .......... .. 
NY SyraCuse, Mutcen Sis. Corp. ........ .. 
NO RaIeIgl. EMA, Inc. , ................. .. 
OH CokJrnbua, The Tom Mulligan Co., Inc. 

706-991-0700 
313-476-6700 
612-447-7020 
201-575-5585 
809-953-3417 
315-455-8807 
919-846-6888 

............ .... ......... .. ............ 614-457-2242 
TX 0eIIas, Electra Reps., Inc. ............. 21 .... 248-3852 
WA Bellevue, N R Schultz Co. ............ 206-746-1890 

asl CORPORATION, 2212 So. w. T8II1Ile No. 48, SlIt 
Lake CIty, UT 64115, Tel: 801-486-8770, FAX: 801-466-
8792; EmpI.: 10; SIs. Mgr: Gerri Mackey 

LocBI Sales OffIces & Reps 
CT Orange, IsdeIe Assocs. ............. ..203-3117-2704 

FAX: 619-429-1011 
QUAUDYNE SYSTEMS, INC., Lambda Group of 

Unitach, pic, 3055 Del Sol Blvd, San DIego, CA 92154, 
Tel: 61&-575-1100; EmpI.: 400; SIs. Mgr: BanyA. Chenas 
. . . . . . . • . . . .. .. . . . . . . . . . .. . .. . . . . . .. . . . . ... 1)02014-2019 

QUAUTEC TECHNOLOGIES, INC.. 43084 Christy St., 
Frernon!, CA 94538, Tel: 415-496-1048, FAX: 415-498-
5938; EmpL: 130; SIs. Mgr: Kevin Daniels ..... 1)01313 

QUALITY AUTOMATIO~f INC. 1600 E. South Anaheim 
Blvd., Anaheim, CA 92805, Tel: 714-491-8535, FAX: 71 .... 
491-0417; EmpL: 22; SIs. Mgr: Joe George; Dist. Mgr: Joe 
George 

QUALITY COMPONENTS, INC. p.o. Box 113, St Marys, 
PA 15857, Tel: 814-834-2817, FAX: 81 .... 834-9141; Empl: 
95; SIs. Mgr: Michael Renaud, MkIg. Mgr. 

QUALITY MICROWAVE INTERCONNECTS, INC. 
301 Ballardvale Sf., WlIrTingtan, MA 01887, Tel: 506-988-
9090, FAX: 506-988-9393; FSO No.: 64023; EmpL: 30; SIs. 
Mgr: Paul M. Tuslri ...................... A·I824-1826 

LocBI Sales Offlces & Reps 
AL Huntsville, BaIlon Assoc. .............. 205-880-1164 
f(Z Tempe, cain TechnIg. ................. 602-966-4322 
CA CUpertIno, Dura Sis. .................. 408-255-2064 
CA Van Nuys. Cain TechnIg. ............. 818-904-9392 
00 Englewood, CaIn Technlg. ............ 303-220-8118 
FL Orlando, Bolton Assoc. ............... 407-856-0812 
FL . Pompano Beach, Bolton Assoc. • . . . . . • 305-975-7245 
Fl St Paasburg, Bolton Assoc. ......... 813-664-2294 
IN Park Ridge, Probe EIcIms. ..•..•...•.• 708-896-2628 
MD Laurel, EIec. MkIg. Assoc. •.. ..•....•.• 301-953-7800 
MA Teskwbury, Sequel Assoc. ............ 508-851-4010 
MN New Hope, Baltz Assoc. ............... 612-548-8520 
NJ Deptford. EIec. MkIg. Assoc. ......... ; 809-227-0925 
NJ Unden, E~ Tech Sis. .................. 201-1125-6162 
NJ P8IIIII1US, EI-Tech SIs. ................ 201-967-1309 
NY Byracuse, Em-Tech Assocs. .......... 315-437-6410 
SO Greenwood, Bolton Assoc. ..........• , 803-223-4018 
TX Galland, Cary McMahill Assoc. ....... 214-661-1414 
.VA AbIngdon, Bolton Assoc. .............. 703-876-0500 
WA SeeItIe, Data Corn .................... 206-286-2525 
EXP StamIorcI, Dage Corp. ................. 203-324-3123 
Can Montreal, Que., Sold Stale Engrg...... 514-481-3313 
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Manufacturers and Sales Offices Directory RAPIDS 
LocaIIJisI1tbutDnJ 

CA Westlake Village, Sertak, Inc........... 818-707-2872 
MA Tewksbufy. Sequel Sis. ............... 508-851.;j()10 

QUALITY POWER SYSTEMs, INC., 24008. TexasAve.. 
PMrIand, TX 77581. Tel: 71~7-1700. 800-89:i!-1701, 
FAX: 71~7-1907; EmpL: 20; SIs. Mgt; Clarence Oliver 

QUALITY RESEARCH COMPANY, North 11424 
JudIdns L-. Spokane, WA 99207-9632, Tel: 509-924-
8895; Empl: 6; SIs. Mgt; Jon Roath 

QUALITY TECHNOLOGIES, 3400 HiIMew Ave.. Palo 

FAX: 708-888-2802 

RADIX WIRE CO. 26280 Lakeland Blvd., Cleveland, OH 
44132, Tel: 218-731-9191, FAX: 218-731-7062; Eqll: 90; 
SIs. Mgt: Peter B. ThuraIone, Mktg. AdmIn.; DIBt. Mgt; 

Peter B. Thurstone, Mktg. AdmIn. 

RADSTONE TECHNOLOGY, 20 Craig Ad, Montvale, NJ 
07645, Tel: 201-391-2700. Il00-368-2738, FAX: 201-391-
2899; SIs. Mgr; Leny Abzug 

RAF ELECTRONIC HARDWARE. 95 SUvenmIe Ad, 
QUANTUM DATA INC. 2111 Big TImber Road, Elgin, IL Seymour, CT 06483, Tel: 203-8118-2133, FAX: 203-8118-

60123, Tel: 708-888-0450, TELEX: 206725;~: 23; SIs. 9860; FSC No.: 55586; ~: 120; SIs. Mgr" WUIam R. 
Mgt; BIN Down ................................. 001315 Bailey, Jr.; DIBt. Mgt; Dave Granger/John C&i*e 

AIIo, CA 93404, Tel: 415-493-0400, FAX: 41 ~7055; QUANTUM ELECTRONIcs, INC. 31 Indualrial Palk Ad, 
~: 2000; SIs. Mgt; Bob Taber; DIBt. Mgt; Candace Lewistown, PA 17044, Tel: 717-24:i!-1132, FAX: 717-248-
Johnson 8680; ~L: 20; SIs. Mgt; Kit C. Kennedy 

Distributor 

QUAUTY THERMISTOR, 2147 Centurion PI., Boise, ID 
83709. Tel: 208-377-3373, FAX: 208-378-4754; FSC No.: 
58886; ~L: 45; SIs. Mgr; John Mahoney 
.................................... 801830,1858-1858 

Local SsJes Offices & Reps 
EXP Oradell, NJ, Sylvan Ginabuly Ltd ..... 201-261-3200 

QUALOGY INC., 109 Boneventura Dr. Sen.Jose,CA 95134, 

QUANTUM SCIENTIFIC INC. PO Box 219, Station J, 
Toronto, On! M4J4Y1, Tel: 416-23IH363, Il00-268-6000, 
FAX: 416-~791; ~: 10; SIs. Mgt; MIchael G. 
SargeanI 

QUARTZITE PROCESSING, INC. 6 Holyoke SI., Malden, 
MA 02148, Tel: 617-322-3611, FAX: 617-32:i!-9623; Empl: 
11; SIs. Mgt; P. 8. Yanofsky 

RAG ELECTRONICs, INC. 21418 ParthenIa SI., Canoga 
Park, CA 91304, Tel: 818-998-6500, 1IOO-73:i!-3457 

...................................................... 624, 628, 658. 
681,696,697,721,799,801,803 

Tel: 408-434-5200, FAX: 408-434-5242; Empl: 25; SIs. QUATECH INC. 662 Woll Ledges Pkwy. AIcron, OH 44311, 

RAGEN CORP. Systems Div. 9 PoreIe Ave.. N. ArIngton, 
NJ 07032, Tel: 201-997-1.000. FAX: 201-997-11948; ~: 
400 Mgr; MIke Sills Tel: 218-434-3154, TELEX: 5101012726, FAX: 218-434-

1409; EmpL: 25; SIs. Mgt; Michael Cenker; DIBt. Mgr; 
RAGEN DATA SYSTEMS, INC. SUbsidary.of Meggit 

USA, 3 Oval Dr. Central islip, NY 11722, Tel: 518-234-
3800, TELEX: 685-2306, TWX: 510-227-4901; FSC No.: 
13068;~: 180; SIs. Mgr; Roberta Marino 

QUAUSTAR CORP. 9621 Irondale Ave., Chatsworth, CA IvWchael Cenker 

91311, Tel: 818-68:i!-5822, TELEX: 51CH1OO-2569, ClV.8.,INC. 20 North 15111 SI., Eeat OrA""" NJ 07017, Tel: 
ESYLNK: 6289-9796, FAX: 818-88:i!-4081; Empl: 50 - ...... 

QUALTEK ELECTRONICS CORP. 7158lnduslrial PI<. 
Blvd., Mentor, OH 44060, Tel: 218-951-3300, TELEX: 
985319, FAX: 218-951-7252; ~I.: 75; SIs. Mgt; Laura 
Yano/Regional Sis. Mgr~ DIst. Mgr; Laura Yano/Regionai 
SIs.Mgr. 

QUAM-NICHOLS CO., 234 E. Marquette Ad, Chicago, L 
80637, Tel: 312-488-5800, FAX: 312-488-6944; ~: 
200; SIs. Mgr; William G. LIllIe; DIBt. Mgr; Greg Johns 
........ ....... ...... .. . ... ..... . ...... .... 001054-1055 

Local SsJes OffIces & Reps 
I\Z. Mesa, Yocum Mktg. .................. 602-834-3334 
CA IIeImonI. Brian Trankle & Assocs. ..•.. 
CA Gardena, EIidweII-Schwartz Assocs. ..• 
UT Sen Lake City, Pro Tech MkIg. ........ 
FL 0iIand0, CarIWrighI & Been of FL •.•.. 
GA Norcroes, Catlwright & Been of GA •.. 

415-595"i004 
213-77<Hl3OO 
801-943-8331 
407-422--4531 
~180 

Il Mt PnlspecI. The Dombrow Co. .. .. .. . 31:i!-253-3326 
Il North Brook, Levy, Grams, & Lassers 

708-27:i!-8500 
IN Carmel, Grea>-WlssIer SIs.,Inc. .. ...... 317-843-5785 
KS Prairie VIllage, R. W. Kunz & Assocs., Inc. 

....................................... 913-648-3535 
MA Chicopee, RepworI<s, Inc. ............. 413-533-0845 
MN Edina, Mel Foster Techn. Sls.lnv. •.... 61:i!-941-9790 
NJ Rahway, R. E. Brauer CO.. .. .. .. .. .. .. 201-388-5045 
NY Roslyn Hgts.. Hudson Mktg. Inc. . . . . . . . 516-625-0002 
NY Syracruse. The ~ & Dunnigan Co., Inc. 

....................................... 315-446-5522 
OH Stow, J. W.lB"- Co................. 216-666-1985 
PA Broomall, Lowery Assocs. Co. ........ 215-358-5300 
TN Menphis, Certwright & Been 01 TN .... 901-36U345 
TX Dallas, J. Y. Schoonmaker CO. Inc. ... 214-349-4850 
WA S.uIe, Vector Manufacturers' RaJ> ... 206-368-8400 
EXP Yonkers, NY, Roburn Agencies, Inc. .. , 914-968-1016 
Can Waterloo, On!. McBride Loudspeaker Source, Ltd. 

. . . . . . . • . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . 519-884-3500 
MI Southfield, Robert Milsk Co. .......... 313-354-3310 

QUAN-TECH, Stansbury Industries Inc.. P.O. Box 26, 
Ate. 206, Flanders, NJ 07836, Tel: 201-927-1766, TWX: 
71D-967-7500; FSC No.: 63921; SIs. Mgr; Richard A. 
Stansbury 

QUANTRONIX, 49 Wireless Blvd., P.e. Box 9014, 
SmIthtown, NY 11788, Tel: 518-273-6900, TELEX: 685-
2167, FAX: 518-273-6958; EmpI.: 175; SIs. Mgr; R. J. 
Bruno; £Jist. Mgr; R. J. Bruno 

QUANTUM BATTERIES, INC. 2772 Loker Ave. West, 
Carlsbad, CA 92008, Tel: 618-438-2202, TELEX: 01830, 
FAX: 618-438-0694; FSC No.: 01830; EmpI.: 30; SIs. Mgr; 
Gregg Kuehn; £Jist. Mgr; Terry Nielsen 

201-673-3996, FAX: 2OHI73-3997; FSC No.: 89820; 
~:45 

QWINT DATA, INC. 333 Corporate Woods Parkway, 
Vernon Hills, Il 80061, Tel: 708-913-8785, TELEX: 27-
0498, FAX: 708-913-8786; ~: 140; SIs. Mg'; Tom 
O'Boyle 

RACAL-DANA INSTRS. INC., 4 Goodyear SI., Irvine, CA 
92718, Tel: 714-859-8999; FSC No.: 21793; EmpL: 230 

RALTRON ELECTRONICS, 2315 N.W. 1 071h Ave., MIamI, 
FL 33172, Tel: 305-593-8033, TELEX: 441588, FAX: 305-
594-3973; ~: 12; SIs. Mgt; Alexander WoIloch; DIat. 
Mgr: Alexander Wolloch 

RAMCOM SYSTEMs, 3007 Waahington Blvd., ste. 205, 
MarIna Del Ray, CA 90292, Tel: 213-827-4432; SIS. Mgt; 
Ralph 1lsdate 

RACAL-GUARDATA, INC., 480 Spring Pte. PI., ste. 900, RAMTRON CORP. 1850 Ramtron Dr. Colo. SprIngs, CO 
Herndon, VA 22070. Tel: 703-471-(1892, FAX: 703-437- 80921, Tel: 719-481-7000. 8OO-FRAM, FAX: 719-481-
9333; FSC No.: 56496; ~L: 30; SIs. Mgr; Thomas 9170;~:100; SIs.Mgr;DOI1Can1gan; DIst.Mgr;John 
Mitchel, vp van Conant 

RACAL-MIlGO, 1801 N. Harrison Parkway, Sunrise, FL RANK BRIMAR INC. 227 Technology Circle, ScottaVaIIey, 
33323-2899, Tel: 305-848-1801, Il00-327-4440, TWX: CA 95066, Tel: 408-438-6440, FAX: 408-438-6334; FSC 
510-955-4145, FAX: 305-848-4942; ~: 2800; SIs. No.: 80750; SIs. Mgr; David Hurst 
Mgr; H. Cheli 

RACET COMPUTES. LTD. 3150 E. Birch SI., Brea, CA 
92621, Tel: 714-579-1725, TELEX: 701160, TWX: RACEr 
UO, FAX: 714-579-3183; ~L: 25; SIs. Mgr; MIchael 
Dando, V.P. Sis.; £Jist. Mgr; Michael Dosch 

RACORE COMPUTER PRODUCTS, INC. 170 
Knowles Drive., Los Gatos, CA 95030, Tel: 408-374-6290, 
FAX: 408-374-8653; SIs. Mg,; Joseph W. Rooney; £Jist. 
Mgr: Joseph W. Rooney 

RADIAL CONTROLS. 2555 E. 55111 Place, Indianapolis, IN 
46220, Tel: 317-255-2796; EmpL: 25; SIs. Mg,; R. L 
Newsom 

RADlALI.., INC. 150 Long Beach Blvd., StratIOrd. CT 06497, 
Tel: 203-386-1030, TELEX: 311796, FAX: 203-375-3806; 
~: 30; SIs. Mgr: Peter Dionisio; DIst. Mgt; Peter 
Dionisio 

RADIANT COMMUNICATIONS CORP. 5001 Hadley 
Ad. P.o. Box 867, Soulh Plainfield, NJ 07080, Tel: 908-757-
7444, TELEX: 908-757-8886; EmpI.: 10; SIs. Mgr; Gene 
Thaw . 

RADIOMETRICS MIDWEST CORP. 2200 8. Main St, 
Lombard, II. 80148, Tel: 708-93:i!-7262; FSC No.: Cage 
Code 1 Z075 SIC Code 8748 Ext 0021; EmpL: 5 

. RADIO RESEARCH INSTRUMENT CO. INC., 584 
North Main Street, Watabury, CT 06704-3506, Tel: 203-
753-5840, TELEX: 962444 RADAR DURY, FAX: 203-754-
2567; FSC No.: 57174; SIs. Mgr; E. B. Doyle 

RADIO SWITCH CORP. 64 8. Main St, p.o. Box A. 
Mar1boro, NJ 07748, Tel: 908-462-6100, TELEX: 908-409-

RANSCO INDUSTRIES,INC. Sub.. Despatch IrId., Inc.. 
1400 E. Statham Pkwy. 0Xna'd, CA 93033, Tel: 805-487-
7777, TELEX: 8-59235; EmpI.: 140; SIs. Mgr: Robert EIrir1er 

RANTEC MICROWAVE & ELECTRONIcs, Esco 
Electronics, 9401 Oso Ave., Chatsworth, CA 91311, Tel: 
818-885-8223. FAX: 818-993-n80; FSC No.: 04971; 
EmpL: 5000; SIs. Mgt; Gerry White 

Local SsJes OffIces & Reps 
CA Chatsworth, Rantec .................. . 
CA Los Altos, CaIne & White ........... .. 
FL Orlando, Holmes & Assocs. .......... . 
NH Pelham, Rantec ..................... . 
NY Yonkars, SonIdn & Asscics. ......... .. 
TX Dallas, Kemp Engrg. ................. . 
VA SterlIng. Beacon North ............... . 
WA Bellevue, CaIne & SWeet ............ .. 

818-865-6223 
415-948-8533 
407-28HI067 
803-835-3503 
914-968-6262 
214-931-7100 
703-478-2480 
208-46:i!-2118 

FAX: 805-528-8132 
RANTEC MICROWAVE " ELCTRNS., INC., 1173 

Los OlIvos Ave.. Los Osoe, CA 93402, Tel: 805-528-5858; 
FSC No.: 60132; Empl: 123; SIs. Mgt; Franceeca Paterson 
. . . • . . . • .... .. . ... . .. ... . .. . • . .. • . .. • .. . ... 00lIII20-2022 

Local SsJes OffIces & Reps 
GA Marietta, EIectm Camp SIe., Inc. • " • . •• 404-92:i!-2344 
MA NatIck, Wayland Engrg. Sis. ••••••.•••• 508-655-8080 

8695; FSC No.: 74217; ~L: 40; SIs. Mgt; J. L Bernard RAPIDSUN, See Motion Control Grp., American 
Precision IrIds. . 

RADIO TELEVISION PRODUCTS CORP. 2702 
QUANTUM CHROMODYNAMIcs, INC. 2401 208th Washington Ave. N., Douglas, I\Z. 85607, Tel: 8O:i!-364- RAPIDSYN DIVISION, 3229 Roymar Ad, Oceenside, CA 

~Unit9,Torrance.CA90501,Tel:213-320-5717,FAX: 4438, FAX: 802-364-4430; FSC No.: 5950; EmpI.: 120; SIs. 92054, Tel: 618-438-7500, TELEX: 18-1196; FSC No.: 
213-320-5848; Empl: 3; SIs. Mgt; Devid L Hills Mgt; W. J. McGaw 32423; Eqll: 50; SIs. Mgr: MikeTumer 
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RAPID 

FROM STOCK 
mTln" RDI 
~ Reed Devices Inc_ 
PRINTED CIRCUIT & BARRIER 

TERMINAL BLOCKS 
SOCKETS and ASSEMBLIES 

RD lECTRIJNICS 

Over 
1,000,000 
Terminal 
Blocks 

in Stock. 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., el026 61h Avenue, 

Sanla Monica, CA 90404 Oakland, CA 94606 

REDINGTON 
Over •. 

100,000 

Counters • • .,' 
in Stock. 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 J (415) 835·1500 
1301 Olympic Blvd., . e 102661h Avenue, 

Sanla Monica, CA 90404 Oakland, CA 94606 

Manufacturers and Sales Offices Directory 
RAPID SVSlcMS INC. 433 N.34IhSt,SeatlIe, WA98103, 

Tel: 206-547-8311, 'TELEX: 265017 UR, FAX: 206-548-
0322; FSC No.: 91-1197314; Empl: 30; SIs. Mgt: Bo Ray 

RASTER GRAPHICS, INC. P. O. Box 5157, Bend, OR 
97701, Tel: 503-388-2584, FAX: ~49 

RATELCO, Power Systems, 1260 Mercer, Dept. EEM, 
Seattle, WA 98109-5589, Tel: ~4-7no, FAX: 206-
382-5447; FSC No.: 14259; EmpL: 160; SIs. Mgt: D. 
Tmpma . 

RAULAND-ZENrTH ELECTRONICS CORP. 2407 W. 
North Ave., Melrose Pk., IL 60160, Tel: 708-45C>-8992, 
TELEX: 72-1488, FAX: 7OB-45!Hl393; EmpL: 2300 

RAVOVAC CORPORATION, 601 Rayovac Drive, 
Madison, WI 53711-0960, Tel: 608-275-4692, TELEX: 
190428, FAX: 608-275-4994; FSC No.: 6135; Empl.: 2000; 
SIs; Mgr: Jell Heberlein 

RA V PI'lOOF, Shielding Systems Corp. 50 Keeler Ave., 
P.O. Box 5060, Norwalk, CT 06658-5060, Tel: 800-243-
5704, TELEX: 98-5812; SIs. Mgt: Brian F. Lawrence, V.P. 
M~&~ . 

RA YTEK. INC. Box 1820, Santa Cruz, CA 95060-1620, Tel: 
.408-458-1110, FAX: 408-458-1239; SIs. Mgr: s.1irager; 

Dist. Mgt: Stuart Breger 

RAYTHEON CO"465 Centre St, Quincy, MA 02169, Tel: 
617~79-5300, 'TWX: 710-337-1020; SIs. Mgt: R Whitt 

RAYTHEON CO., Laser Products, 465 Centre St, 
Quincy, MA 02169, Tel: 617-479-5300, 113..EX: 92-3455, 
TWX: 71D-324-6566, FAX: 617-479-5300 (ext 2359); 
EmpL: 1000; SIs. Mgr: a Werschler 

RAYTHEON CO. Microwave & Power Tube Div., 190 
Willow St, Waltham, MA 02254, Tel: 617-899-8400, 'TWX: 
710-324-8400, FAX: 617-899-5451; SIs. Mgt: J. Hieber 

RAYTHEON SEMICONDUCTOR, 350 Ellis St, Mountain 
View, CA 94043, Tel: 415-968-7639, TWX: 91D-379-6484, 
FAX: 415-968-7620; FSC No.: 07933; EmpL: 1,000; SIs. 
Mgt;R Johnson, NaIL Sis. Mgr.; Dist. Mgt: R. Johnson, 
NaIL Sis. Mgr. 

RAYTHEON/TAG SEMICONDUCTORS LTD. 43 
Third Ave., BurlingtOn, MA 01803, Tel: 617-272-3704 
(3705), FAX; 617-272-1260; EmpL: 7; SIs. Mgt: B. 
Cavender; Dist. Mgt: Pal Mobilia 

RCA SOLID STATE DIV. See GE/RCA Solid Slate 
Div. 

RCD COMPONENTS, INC., 520 E. Industrial PI<. Dr., 
Menchester, NH 03109, Tel: 603-869-0054, FAX: 603-869-
5455; EmpL: 400 •....•......•..... A-1254, 1595, 1962 

Local Sales Offices & Reps 
AL HUntsville, ACM ...................... 205-881-5493 
p;z Scottsdale, TC Elecims. .............. 602-944-5153 
CA C8mpbeiL Shur SIs. .... . ...... ........ 408-374-5Sn 
. CA Laguna Hills, 4-Star................... 714-583-9781 
CO Denver, Purdy Co. .................... 303-79().2211 
FL Palm Beech Gdns., Graham & Assocs. 

IL Downers Grove, Gollen & Assocs. ... . 
MA Needham, Ray Perron Co. .......... .. 
MI BrIghton, AlP Aseoc. ................ . 
MN Plymouth, Twist Co. .. .............. .. 
MO Florissant, Delltroil ................... . 
NJ Leonia, Peter E. Schmitt .: .......... .. 
OH Cincinnati, Campisano .............. .. 
NY N. Syracuse, Advance ~ ...•.•.. 
TX Richardson, Pro Comp. Sis. .......... . 
WA Kirkland, Northwest ................. .. 
WI Colgate, Rap One ................... . 
Can Ontario, Hallronics .................. .. 

Local Distributors 
CA Fountain Valley, Component CII ...... . 
CA San Diego, Mock III ................. .. 
CA San DIego, Neumann Elcims. .•....... 
CA San Diego, Southland Comp. ......... . 
CA San JOse, Centrex ................... . 
CA San Jose, ~ Comps. ........ .. 
CO Englewood, Indeico ................. .. 
CT Danbury, Helland ................... .. 
CT WalUngIord,Greene Shew .. , ....... .. 
CT Wallingford, Midslate ................ . 
FL Melbourne, PrIdmore ................ . 
FL T ..... Reptron .. ,.: ....... , .... , .. .. 
FL W. Palm Beech, Atianlic ElcIms. .... :. 
IL Lisle, Components, Inc. .............. . 
IL Schaumberg, Repiron .............. .. 

407-622-4049 
708-512-0093 
617-449-6182 
313-229-8650 
612-55D-0922 
314-639-0033 
201-944-1096 
513-574-7111 
315-699-2671 
214-869-1500 
208-828-2104 
414-828-4016 
418-644-2121 

714-979-0433 
619-893-8230 
619-695-3005 
619-673-3800 
408-379-0600 
406-432-7575 
303-694-9756 
203-265-9900 
203-265-3333 
800-243-1043 
407-727-2491 
813-865-4656 
813-531-5900 
708-852"n07 
708-882cl700 

IL Franklin Pk., Stetoo ................... 708-671-4208 
IN W/Ik9rUs8, Eartyn/! ................. ... 219-862-2425 
IA Ced8r Rapids, DEE ........... ,....... 319-365-7551 
MD Gaithersburg. Axis Electronics ........ 301-840-9640 
MA Billerica, Baldwin ...................... 800-645-5806 
MN Eitzen, ~ ASsOc. ............. 507-495-3306 
MA Newton,Greeneshew................. 617-$69-8900 
MA Wilmington, Heillnd Elcims. ."."."., 508-657-4870 
MA Wilrniilgton, North Star EIctms. , , . " , , . 508-657-5155 
MI Uvonla, RepIron .. . .. .. .. .. .. . .. .. .. .. 313-525-2700 
MN Roseville, Parts One .................. 612-833-8079 
NC RaleIgh, Sager ................ , ........ 919-650-9550 
NH Nashua, Brevan Elcims. .•.... , •. , .• ,. 603-889-7230 
NY Bohemia, KeY Comps.lnc. .......... :, 518-567-7500 
NY Bohemia, RBD EIcIms................. 518-589-nI7 
NY Ronkonkoma, BaldwIn , .. ,.".,",.". 600-646-5600 
NY Ronkonkoma, CofI1lUCOI1 ...... ,...... 51tHl81-8810 
OH Solon, Reptron ....................... 218-349-1415 
OH Worthington, Fleplron :................ 614-438-6675 
PA McKeen,Advacom ................... ·814-478-7774 
PA Reading, Bartley EIcIms. .............. 215-378-7451 
TX Fl Worth, AHied E1ctms. • , , .• , • , . , •• , . • 800-433-5700 
WA Redmond, PrIebe Elcims. ............. 206-881-2363 
WI NewBerUn,NEP ...................... 414-785-9100 
Can Ontario, Pallronics .. . .. .. .. .. .. . .. .. .. 418-644-2121 

R C, ELECTRONICS INC. 6464 HoIM.der Ave, GoIeIa, CA 
93116, Tel: 805-665-7770, FAX: 805-685-5853; ErnpI.: 20; 
Sis. Mgt: ~n Pang; Dist. Mgt: Chao-Sun Pang 

RCL -sHALLCROSS, INC. u.s. Hwy, 70 East, SmithfIeld, 
NC 27577, Tel: 919-934-5181, 'TWX: 51D-939-1463, FAX: 
919-934-5186; FSC No.: 54294; EmpL: 150; SIs, Mgt: 
SIeve Wade 

See.RCL-8haIIcross lor Local Sales Reps. and DisIribuIors 

R-COLUMBIA PRODS, CO" INC. 2006 St Johns Ave., 
Highland Park, IL 60035, Tel: 708-432-7915, FAX: 708-
432-9181; EmpL: 20 

FAX: 914-632-7464 
Rot ELCTRN5., INC. 58 Harrison St, New Rochelle, NY 

10601, Tel: 914-632-7274; EmpL: 9; SIs, Mgt: Barry Miler 
.,",.,' A-2063; 801767; 1>1510-1511, 1815; 001057 

LoceJ Sstes Offices & Reps 
CA Newport Beach, SPA ................. 714-663-1193 
CA San Jose, .ComIech ~ •••.. , ..•.. ,. 408-249-3330 
FL Longwood, M & H Assocs. ............ 407-332-7912 
MD Baltimore, LH. Kolman & Co, Inc. ..... 301-828-0212 
MA S. Easton, Intel< Sis. . .. . .. . .. . .. .. • .. .. 508-238-9283 
MI Adrian, E1ctmc. Salesmesters, Inc...... 218-631-9555 
MN MinneapoHs, OEM ElclrL Sis., Inc. ..... 612-884-7509 
MO Kansas City, WeiSIer & Assocs. ....... 818-421-1703 
NY Hicksville, J. Square Mktg., Inc. .,' . , . . . 516-935-3200 
OH Beachwood, Elctmc. Salesmasters, Inc. 

....................................... 218-631-9555 
OR Vancouver, EIcfmc. M~ Grp., Inc. .... 503-694-5935 
WA Redmond, EIcfmc. ~ Grp., Inc. ..... 206-882-0982 

REACTEl., INC. 687-K LofsIrand LA, Rockville, MD 2065D, 
Tel: 301-279-5535, FAX:'301-340-7304; FSC No.: 60458; 
EmpL: 30; SIs, Mgt: Manny Assurian 

READE ADVANCED,MATERIALS, PO Drawer 15039, 
Riverside, AI 02915-0039, Tel: 401-<133-7000, FAX: 401-
433-7001; FSC No.: 0A9E1; EmpL: 30; SIs. Mgt: Cherles 
Reade; Disl. Mgt: Bethany Cochran 

RECOGNITION CONCEPTS,INC. PfrBox 6510, Incline 
Village. NY 89450, Tel: 702-831-0473, TELEX: 753168, 
FAX: 702-831-8035; Empl,: 48 

THE RI:CORDER COMPANY, p.o. Box 8, San Marcos, 
TX 78667, Tel: 512-629-1400, FAX: 512-353-5333; Empl: 
11; SIs. Mgt: FIo~ Mackenzie; Dist, Mgt: Fi!lYd 
Mackenzie 

RECORDER SV5. DIV. See Gulton Instruments Div. 

RECORTEC, . INC, 1290 ~ StatIon Road, 
Sunnyvale, CA 94069, Tel: 408-734-129D, FAX: 408-734-
2140; SIs. Mgt: S. Giecomo 

RECOTON CORP. 48-23 Crane St, Long Island City, NY 
11101, Tel: 718-392-6442, TELEX: 236047 RCTN. FAX: 
718-784-1080; Empl:3OO; SIs. Mgt: PeIer Dayton, VP,SIa. 

772 North American offices only. For worldwide reps & distributors, see VoL. w. EEM 1991 



Manufacturers and Sales Offices Directory 
REDCO, 3000 Arrowhead Dr. carson City, NY 897oe. Tel: 

702-882-3100. FAX: 702-882-8385; ErnpL: 45; SIs. Mgr: 
Mitch Walts 

REGENT CONTROlS, INC. 39 Fanny St, p.o: Box 767, 
Shelton, CT 06464-0767, Tel: 203-924-2924, FAX: 203-
924-2926; E"1lL: 35; SIs. Mgt: Lore C. Murphy 

RENeo 
RENATA U. S. 2263-C VakIna S1re8I, Dallas, TX 75207, 

Tel: 214-630-2563,800-527-0719, FAX: 214-630-2568; 
Empl: 300; SIs. Mgt: Joseph M. Ensminger Sis. Mgr. 

REDINGTON COUNTERS, 130 Addison Rd., WmcIsor, CT REGULUS SYSTEMS, 859 Canis Lane, Foster City, CA RENCO ENCODERS INC. 26 Coromar Dr. Goleta, CA 
06095, Tel: 203-688-6205, FAX: 203-6118-1591; SIs.Mgr: 94404, Tal: 415-593-4197· 93117-3094, Tel: 805-968-1525, FAX: 1lO5-685-7965;FSC 
Dennis· O'Shea; DiBI. Mgt: Dennis O'Sh99 No.: 34479; ErnpL: 100; SIs. Mgt: Sid Russell; DiBI. Mgt: 

REDLAKE CORP. 15005 Concord Circle, Morgan Hill, CA REICH ASSOCIATES, INC. AI. 4, Box 4620, Lakahllls, TX 
95037, Tel: 408-77~ FAX: 408-778-6256; Empl: 22; 7B063, Tel: 512-751-3220, FAX: 512-751-3054; FSC No.: 
SIs. Mgr: J. stephen Wo(d 55916; E"1lL: 20; SIs. Mgr: W. Reich 

RED SQUARE COMPANY, 11770 Warner Ave., SIB. 226, 
Fountain Valley, CA 92706, Tet. 714-751-1373; SIs. Mgt: 
Ed Burg 

RE INSTRUMENTS CORP. 31029 Center Ridge Ad., 
Westlake, OH 44145, Tel: 216-671-7617, FAX: 216-671-
4303; Empl: 15; Sis. Mgt: P. A. Bosworth 

REEVE ELECTRONICS, Mellish E. Murray, 1715 W. REKCO, INC., See LEM/Rekco 

SId Russell 

.... -'.! .-

.-. 
.. --
~. 

"'INIT 14"·' 

Precisely 
the best 

lranstonne ... 
&chok .. 

carroll Ave., Chicago, L 60612, Tel: 312-67<Hl150; EmpL: FAX: 516-586-5562 
25; SIs. Mgt: Ed Martinez . RELAY SERVICE CO. 1300 N. PulaSki Ad., Chicago, IL 

~ ) HIlliS-HOff MAl Ii&. ~ DIVISION DYNAMICS CORPORATION OF AMERICA 

FAX: 717-243-0079 
REEVES-HOFFMAN DIV., Dynamics Corporation 

of Amarica, 400 W. North St, Carlisle. PA 17013, Tel: 
717-243-5929; EmpL: 340; SIs. Mgr: Mark Leser 
.............................. A·1448-1451.174O-1741 

Looal Sales Offices & Reps 
AZ Phoenix, Chaparral EIctms. ........... 602-996-5909 
CA Newbury Park, Westaironics .......... 805-499-9644 
CO Boulder, RG. Entprs. . . ..... .. ... .. .... 303-447-9211 
FL Tampa. APM AssoGs. ................. 813-666-2457 
IL Des Plaines, ESCO Assocs. •...••.... 708-298-5310 
MD Ellicott City, Nelson Elctms. ........... 301-747-7887 
Wi Wakefield, H. Jappe Ce. .•.. .• . .. . •. •.• 617-245-9359 

. MN Minneapolis, !nIL EIctms. ......... . .. .. 612-571-0000 
NJ Flanders, K&R Engrg. Ccrp. ...•..•..•. 201-584-5235 
OH ClnclMatl, Tri-staIe MkIg.............. 513-761-7993 
PA Ha1boro, AQS EI9cIro ................. 215-674-4421 
TX irving, Kl1e EIctms. Sis. ... . . . . . .. . .. • • . 214-988-0321 
EXP London, England, Reeve&-HofIman U.K 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4464442848 
Can Rexdale, Ont., MyeIco. Inc. ............ 416-674-1636 

REGAL AWOY WIRE & CABLE, North Village Green, 
Levittown, NV 11756, Tel: 516-735-4971; Empl: 6; Sis. 
Mgt: Alan Edelstein 

FAX: 708-789-0614 
REGDON SOLENOID,INC., 401 Plaza Drive, Westmont 

IL 60559, Tel: 706-789-0600; FSC No.: 27190; E"1ll: 65; 
Sis. Mgr: David K Cenroy ...•..•......... a·1634-1637 

Local Sales Offices & Reps 
AZ Phoenix, WISI9ch Controls •..•.. . . . . .. 602-243-4361 
CA LosAllos.J.W.Wilhoit .. , ............ 415-961-3660 
CA Valencia, DJM EIctms. Inc. ............ 905-254-2677 
CO Denver, Neil Binge & Assocs. ......... 303-696-1481 
CT Woodbury, Mark-Rep Assocs. . . . • . . • . . 203-263-3047 
FL Meilland, EIR, Inc. . . . . . . . . . . . . .. . .. . . . . 305-660-9600 
IL Downers Grove, Ricivnar ElecL Cerp. 

....................................... 312-966-0118 
IL W.nnont Regdon Solenoid, Inc. ..... 708-769-0600 
IN indianapolis, Rlchmar EIctms. ....•.... 317-577-9950 
IA Iowa City, Richmar Elctms. ........... 319-354-6894 
MA Mattapoisett, Mark-Rep Assocs. ..•.... 508-758-2318 
MI Ada, Erin Engrg. ...................... 616-676-0685 
MN Hopkins, S J. CeNIns & Assocs. ....... 612-933-7881 
NH Plaistow, Mark-Rep Assocs. .....••... 603-362-9563 
NJ Red Bank, Varrelman-Gonnan Co. .... 201-219-0089 
NV E Rochester, William Kreger Assocs.,Inc. 

....................................... 716-381-4430 
OH New Lebanon. J.N. Bailey & Assocs... 513-687-1325 
OR Portland, D.A. Sullivan Co. •........•.. 503-292-2446 
PA Huntingdon Valley, Edwin Leiby & Assocs. 

. . . . . . .. . . • . . . . . . • . . . . . •• . •• . . . . . . .. • . . 215-659-8936 
TX Plano, K & H Sales ................... 214-423-6520 
WI Butler, Richmar EIcIms. ............... 414-781-1730 

Local DisIrlbuIors 
CA San Carlos, Logan ElcIm. SUpp. . • . • • • • 415-594-0700 
MA Lym, Land Elctms. ..... :............. 617-592-2220 
NJ 0aIdand, Raley Specialties............ 201-337-1000 

60651, Tel: 312-252-2700, FAX: 312-252-0300; ErnpL: 25; RENCO ELECTRONICS, INC. 60 Jalryn Blvd., East, 
SIs. Mgt: Chas. H. Badger Deer PIt, NV 11729, Tel: 516-58&-5566, 1-600-645-5628, 

Local Sales Offices & Reps TELEX: 221H183; FSC No.: 14776; Empl: 150; SIs. Mgt: 
AZ Glendale, Sunbird Inds., Inc. . . . . . . . . . .. 602-439-0134 Edward W. Rensing; DiBI. Mgt: Rhonda Rizzo 
CA Vista. Sada Sis. ....................... 714-672-4521 1 ... _·_·· .... _·· .. ··_ .... ··_·· .. ··_·· .. • .. •• .... _··_·· .... ~A_.1~255-.... 1 .. 260~.~238.;;.;,S-~2a9=., 
CO Monument, SUnbird Inds., Inc. ......... 719-481-2900 
CT Bethany, Reps. Ccrp. ................. 203-393-0024 
IL DowIlllfS Grove, Golten Assocs. ...... 708-512-0093 
IN Ft Weyne, Neunas Sis. ............... 219-432-4792 
MA Wellesley, Reps. Ccrp. ................ 617-237-6476 
NV New Rochelle, Repco Assocs. ........ 914-235-8405 
OH Cleveland, John O. Olsen ............. 216-6311-0510 
OR Beeverton, Cascade SIs. Ce. .. . . . • . . . . 503-626-7976 
PA Glenside, Shelmar EIctms. Corp. ...... 215-685-0600 
PA Pittsburgh, John O. Olsen............. 412-361-4254 
TX Lewisville, ElcIm. Prod. Reps. ......... 214-436-4772 
UT Ogden, Sunbird Inds., Inc. ............. 601-479-6602 

Distributor 

FAX: 201-337-1862 
RELAY SPECIAL nEs, 17 Raritan Ad., QakIand, NJ 

07436, Tel: 201-337-1000. TELEX: 642751; E"1ll: 46; SIs. 
Mgt: S. R Gershberg .......................... a·,568 
................................................ 611, 617, 619, 635 

636. 841. 650. 652. 6B9, 692. 
700, 736, 73B, 763, 772, B03 

Local Sales Offices & Reps 
CA Los Alamitos, The Rep House ........ 213-596-3379 
CT Manchester, Vin-Tech, Inc. . . . . . • . . . . . . 203-646-3007 
MD Glen Burnie, Faion Lott & Co., Inc. .... 301-744-4611 
MI Dearborn, Pitcher Poulin Inc. .......... 313-562-5450 
MN Minneepolis, Engrg. Prods. Assocs. ... 612-635-9022 
NJ Haddon Hgts., Walt Woodward ..•..•. 609-547-5000 

RELCO PRODUCTS, 5594 E. Jefferson Ave., Denver, CO 
60237, Tel: 303-756-1143; FSC No.: 14454; ErnpL: 7 

RELIABILITY, INCORPORATED, P. O. Box 216370, 
Heuston, TX 77218, Tel: 713-492-0550, FAX: 713-492-
0615; SIs. Mgr: Len Moscovi1z; Dist. Mgr: Mike 
Tenore/steve Pops! 

RELIANCE COMM/TEC, Reliance Electric, P.e. Box 
17436, Cleveland, OH 44117, Tel: 800-245-4501 

RELIANCE ELECTRIC CO. Marketing Info Center, 
P.O. Box 17438, Cleveland, OH 44117, Tel: 800-245-4501 

RELIANCE PLASTICS & PACKAGING, 217 Brook Ave., 
Passaic, NJ 07055, Tel: 201-473-7200, FAX: 201-473-
1023; E"1lL: 60; SIs. Mgt: Hale SmIth 

RELM COMMUNICATIONS, INC., 7707 Records street, 
indianapolis, IN 46226, Tel: 317-545-4261, FAX: 317-545-
2170; EmpL: 300; Sis. Mgt: John Biljan 

REMEE PRODUCTS CORP. 188 North MaIn Street, 
Florida, NV 10921, Tel: 914-851-4431, FAX: 914-851-
4160; FSC No.: 4R362; ErnpL: 135; SIs. Mgr: Ken 
Pimental; Di8t. Mgt: Ken Pimental 

REMTEK CORPORATION, 46107 Landing Parkway, 
Fremont, CA 94538, Tel: 415-490-3999, FAX: 415-659-
1646; Empl: 40; SIs. Mgt: Lynne Deegan; DiBI. Mgt: 
Robert T. Collins 

RENARD MANUFACTURING COMPANY. INC. 3305 
N.W. 791hAve., Miami, FL 33122-1015,.TeI: 305-592-1500, 
TELEX: 989326, ESVLNK: 62929141, FAX: 305-593-9990; 
SIs. Mgt: S Simerly . 

•• REDINGTON 
•• COUNTERS INC. 

SENSDR, ENCDDERS and CDUNTERS 

FULL LINE AUTHDRIZED DISTRIBUTDR 

~t;tj 
ELECTRIC SWITCHES 
INCORPORATED 

2478 Fletcher Dr. Los Angeles, California 90039·2897 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SE~ COMPLETE PRODUCT LINE UNDER~WITCHES 
SECTION-5100.FREE CATALOG 31EM on REQUEST 

TRIAD 
The 8 Largest 

Transformer • • 
Distributor 

in the World. 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(2131 452·1229 (4151 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland. CA 94606 

Underwriters Safety 

over. 1.000.000 
Terminal •• 
Blocks 

in Stock. 

Over 
8.000.000 
Relays & 
Switches 
in StocK. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 773 



RENCO 
ToII-FrM EngiMMtng Hotline 8OO-846-S828, In'NY SID 
518-588-5586 

LDOtII SIIIes 0ftIcea & Reps 
AI. HunI8vIIIe, Spears & AIaQcs. . •• • • • •• •• 205-461-<11181 
AZ Phoenix, Moas MIcIg. ••••••••••.••••••.. ~ 
CA AroadIa, Van Got! & As8oc. •••.•.••.•. 818-445-9728 
CA La Jolla. Coastal EIcIm. Sis. ........... 819-459'4148 
CA Santa Clara, CurivI*1gs & As8oc. .•.•• 4(l8-247-8858 
CO Aurora, Moas MIdg. .••••••.•.•••.••.•• 303-340-8535 
CT E8IIt Hampton, Apex Asaocs. •.•.•.•.• 203-26H401 
GA Non:roaa, Spears & AIaQcs. •••••••••• 404-270-5881 
MA NeecIan, Apex AIaQcs. ••. • • • •• •• •• • • 817-444-8070 
NY Commack, ManI Engrg. •••••••••••••.• 51 &-Il&H678 
NO Raleigh, Spears & Asaocs. ..••..•••••• 919-790-7606 
ur SaHalea CIty, Moas MIdg. .•••.•.•••.• 801-363-5875 
FL indian Harbor Bch., J>ost MIdg. •.•.••.• 407-777..()894 
IA Davanport. Ruah & West Asaocs. •...• 3111-389-9494 
KS Olathe, Rush & West Asaocs. ...•.•.•. 913-764-27OCi 
MD BaHImora, EIIron SIs. Ltd. ••.••..•.•••. 301-42H637 
MI G.-- PoInt PIt, GlellwAsaocs. •••. 313-499-0188 
OH WestIaka, Baahr Greenleaf & Asaocs. 216-892-1770 
OR HII8boIo, Temco Northwest .•..••.••. 503-645-2030 
PA WarrandaIa, Baahr GraenIeaI & Asaocs. 

. .. . . .. . . . •. .. . . . •• . •• . • .• . • . •• . . • . • . .. 412-934-3088 
TX Dallas, EIacba Reps •••••.••.•..•••.•. 214-248-3852 
VA Front Royal, EIIron Sis. Ltd. ..••.•••.•. 703-63507201 
WA 1IoIheI~ Temco Nor\weaI ..•.•..••.•.• 209-48.1-«1150 
WI MIIwaLIkM, Bert Wartchow AIaQcs. •.• 410H64-0942 
c... MonIraaI, Que, Ell MMI8, Inc. ....•...• 514-484-2923 

REN ELECTRONICS CORPORATION, c.c.G. An 
Insico Co., 755 New Ludlow Ad., S. HaIItey, MA 01075, 
Tel: 413-536-1800, TB.EX: 315817, FAX: 413-536-8425; 
FSC No.: 70143;~: 75; SIa. Mgt: S. W. Psi, DIv. Mgr. 

REPRODUCTION TECHNOLOGIES INC. p.o. Box 
79G, BrIaIoI, IN 48507-0518, Tel: 219-846-5233, TB.EX: 
510 eoo 2378 R T ~. FAX: 219-846-5333; En1ll: 10; SIa. 
Mgt: Maxine a-ey . 

REPUBLIC ELECTRONICS co. 200 Wireless Blvd., 
Hauppauga, NY 11786, Tel: 516-273-9800, FAX: 518-273-
11820; FSC No.: 95750; E/I1lL: 145; SIa. Mgt: Sy ~ 
MIcIg. Mgr. 

RESEARCH DEVICES, INC., 121 Ethel Ad., Plscalaway, 
NJ 08854, Tel: 1106-572-4800, TB.EX: 487058, FAX: 908-
572-4808; EqlL: 25; SIa. Mgt: Michael Schneider 

RESEARCH SPECIALISTS. 1818 Seltlers Oval, 
CIavaIand. OH 44145, Tel: 216-871-8909; EqlL: 10; SIa. 
Mgt:nm~n . 

RESISTANCE TECHNOLOGY INC., 1280 Red Fox Ad., 
St ~~ MN 55112, Tel: 812-638-977G, FAX: 612-838-
8944; SIa. AIgI': Roger H. FBIda 

FAX: 708-863-4272 

Manufacturers and Sales Offices Directory. 
•••.•••••.••.•••.••..•.....••..•. : •••••.•.••••..• 1.01983 

Local Sales' 0ftIcea & Reps 
CA Santa Clara, K M EnIpr8. • . •• • •• •••••• • 4011-888-1458 

o 
FAX: 408-982-0210 

RESONANT POWER TECHNOLOGY, 3350 ScoIt 

RHOMBUS INDUSTRIES. 15801 Che!nIcIII Ln, 
HuntingIarI Bch., CA 921148C15115, Tel: 714-898-0880, 
lWX:91CHi96-1826,FAX:714-81J8.0971; FSC No.: 16714; 
EqlL: 80; SIa. Mgr: Jim EarIay; CJ/at. Mgt: Jim Earley 

RICHAFID HIRSCHMANN OF AMERICAN, See 
Hirschinann 

RICHARD-LEE CO, 3 QuIne St., c.8nraro. NJ 07016, Tel: 
201-276-0710. FAX: 201-278-6179; ~: 13 

RICHARDS, ARKLAY s.. co.. INC.. 72 WInchester St., 
Newton HIghIarIcIs. MA 02181-1796, Tel: 817-527-<1385, 
FAX: 817-984-3748; SIa. AIgI': L K. RIchaIda ' 

EIouIavrW, IIIdg.5302, Santa Clara, CA 95054, Tel: 409- RICHARDSON ELECTRONICS, LTD. 4f1N287 
~ FSC No.: OBZ13; E/I1lL: 10; SIa. Mgt: Dan" H. KesIkIger Ad., LaFox, L 80147, Tal: 8CJO.323.177G, 708-
&AIgoon •• • •• • •.• • . •• • •••• • • •• •••• . •• . ••••• 002024-2026 209-2200, FAX: 708-209-2550; FSC No.: 5L804; ~: 
Local Sales 0IfIcsB & Repe 825; SIa. Mgr: Chris Carla; . Dist. Mgr: Chris cana 

FL Land 0 Lakes, AI'S PoWer Sourca . . .. 813-998-2583 
NH Salem, OEM MarkaIIng & Sales •••.•.. 803-tI93-OOO9 RICHCO PlASTIC co.. P.o. Box 804238, ChICago. L 
TX FIIchardaon, Jim Gray & AasociaIea •.. 214-899-9978 8088G, Tal: 312-539-4080, FAX: 312-539-8770; FSC No.: 

08915; E.: 400; SIa. Mgt: Ted E PavorIs; Dist. Mgr: 
TedPavoris R.F. ELECTRONICS, INC., 1091 Duryaa Ava. IrvIna, CA 

92714-5517, Tel: 714-2Q,1-0881, FAX: 714-263-088.2; 
~: 18; SIa. Mgt: MchaIII Weller; Dist. Mgr: MIchael RIDGE TOOL co.. SUb. Emerson EIec. Co., 400 Clark 
Wallar St.,EIyI'Ia,OH44038, Tel: 21&-323-5581, TB.EX:024342O, 

FAX: 218-323-5204; DIIIt. Mgr: JolIn Draw 

RFI CORPORATION, 100 E Pine AJre Dr. Bay Shore, NY . 
11708, Tel: 516-231-8400, TWX: 51G-227-8233, FAX: 516-
231-8485; FSC No.: 13819; EqlL: 140; SIa. Mgr: Dave 
Radford ........................................ A.1833 

Local SIIIes OffIces & Reps . 
CA Alhambra, MW. RIedel eo. ........... . 
CA Mountain VIew, PenInsula Tech. SIs. .'. 
FL Clearwater, Tech-Rep AIaQcs. •••••••• 
FL Ft Lauderdale, Tech Rep Asaocs. .•..• 
FL MerritlIaIand, Tech-Rep Asaocs. •..... 
FL Winter Springs, Tach-Rap Asaocs. .. .. 
IN Ft Wayne, Naunas Sis. eo. ......... .. 
KS Lenexa, MidIec As8oca, Inc. ........ .. 
MD RockvIIIa, MachIronIcs Sis. .......... .. 
MA BurIIngIon, TriIek, Inc. ............... .. 
MO St lGuis, MIdIec As8oca, Inc. ....... .. 
tIM AIIuquerque. MG. EIcbns. .......... .. 
NY BuIIaIo, UpaIata Engrg. Sis. .......... . 
NY GIaat Neck, TrIonIc Aasocs. ........ .. 
NY Rochester, UpstaIa Engf9SIs. ....... .. 
NY Ronkonkoma, Compucon 0isIrs., Inc. 

NY Utica, UpsIaIa ~Is. ............ .. 
NO WInston-Salem, Muroota Corp. •••....• 
PA GlensIde, Koebert As8oca,Inc. ••.••.•• 
TX Garland, McBrIde Sci. Sis. .......... .. 
can Bedford, N.S., Norgay EnIprs. Ltd. •.••• 
can Neapean, Ontario, Norgay EnIprs. Ltd. 

213-283-7894 
415-985-3838 
813-572-9900 
305-791-2708 
407-453-3313 
407-899-4010 
219-432-4792 
913-541-Cl505 
301-340-2130 
617-272-4550 
314-275-8888 
505-255-1838 
716-632-0011 
516-488-2300 
716-225-2383 

511H81-8810 
315-797~1 

919-722-11445 
215-887-2310 
214-484-5000 
9Cl2-8350853O 

....................................... 813-745-4051 
can RIchmond B.c, Norgay EnIprs. Ltd. ... 804-275-1121 
c... Toronto, Ontario, Norgay Entprs. Ltd. . . 416-234-8888 
c... W8IIImot.I'II, Quebec, Norgay Ei1tprs. Ltd. 

. • . • . . • . .. . • . • . . • . • .. . .. . • . • . • . .. . . • . . • 514-932-3233 

Local DItrttIbuttJrs 
IL Des Plaines, Compucon Oistrs., Inc.... 312-827-11444 
MA Raedlng, Compucon pistrs., Inc. ...... 617-944-8875 

RF INDUSTRIES, Celltronics, 10040 Mesa RIm Ad., San 

RfTTAL CORP. 3100 lJppa' Valley PIka, SprIngIIeId, OH 
45504-9807, Tel: 80().477-4000, TB.EX: 513-390-5599; 
~:150 

RITZ ELECTRONICS/RELCO, 198 a..- St No, New 
Dundea, On!., c...eda NOB 2EO, Tel: 519-898-2816, FAX: 
519-898-2870; EqlL: 30; SIa. AIgI': LaooIIII Snow; Dist. 
Mgr: Leonard Snow .. .. .. .. .. .. ...... <:-10112; 002027 

Local SIIIes 0IfIcsB & Reps 
CA Torrance. u.s. Power Converting Co. 

•.•••••••.•.. ••.••.•.•.••••.••.•..•.•.. 213-316-9984 
KS WichIta, US Power/Relco MIdwest.... 316-722-8440 
c... New Dundee, On!., RItz EIctms. ....... 519-898-2818 

Local DIstrlbutora 
CA Torrance. Leonard Snow & Asaocs./u.s. Power 

.••..••.•.•..•..••..••....•..••....•••. 213-316-9984 
KS WichIta, US Power/Relco Midwest .... 318-722-8440 
can New Dundaa, On!., RItz EIcbns. ....... 519-898-2818 

RJF INTERANTIONAL CORP. 3875 Embasy Pkwy. 
Fairlawn, OH 44333, Tel: 216-888-7889, FAX: 216-886-
7701 

R-K ELECTRONICS, 11580 Goldcoasl Dr. Clncimall, OH 
45249, Tel: 513-489-4080 

ALe ELECTRONICS, INC. 83 Radio Cir. Mt. Kisco, NY 
10549, Tel: 9.14-241-1334, TWX: 71 G-571-2103, FAX: 914-
241-1753; FSC No.: 12598;~: 75; SIa. Mgr: Joeaph 
NoreIIi; DIal. Mgr: Joseph Norell! 

RMF PRODUCTS, INc.. 1275 Paramounl Pkwy. P.o. Box 
52G, IIaIavIa, L 80510. Tel: 708-879-0020, FAX: 709-879-
6749; EmpI.: 11; SIa. Mgr: R. Friedels ......... <:-1583 

RMS COMPANY, Comector Division, 980 Osborne Ad., 

RESISTORS, INc.. 5228 w. 28th St., ChiCago, L 80850, DIego. CA 92121, Tel: 819-587-oese, FAX: 819-5870{)()49 

MInneapoIs, MN 55432, Tel: 812-786-152G, FAX: 612-
786-1771;~: 50; SIa. Mgr: Jack M L.undeen 

Tal: 708-852-7555;~: 35; SIa. Mgt: ~McGraw 
,_.--------------.. 1 RFL INDS.,INC., (DBA) Dowty EIcIms. Co., PO Box 250 RMS TECHNo, 11833 Ca10n Blvd.,Sta 100. NewpoI1 Nawa, R K Proepect St., Brandon, VT 05733, Tel: 802-247-8811, FAX: VA 23806, Tel: 804-873-0100; FAX: 804-873-1512; FSC 

- E lee t ron i c s :::~~ ~: 130; SIa. Mgr: Dan Boutin; DiBt. No.: 59808;~: 42 

ROANWEU., 180 VarickSt., NewVork, NY 10014, Tel: 212-
989-109G, TWX: 71().581-C1555, FAX: 212-1189-3285; FSC 
No.: 82872; EqlL: 80; SIa. Mgt: Ray LaIabvre; DIal. Mgt: 

Time Delay Relays, Three Phase lioltage Relays 
Current Sensitive Relays & R-C Networks 

FUll LINE AUTHORIZED DISTRIBUTOR 

~t:t5. 
ELECTRIC SWITCHES 
INCORPORATED 

2478 Fletcher Dr, 'los Angeles, California 90039·2891 

213-660-1310800-421-8855 
FAX' 213-660-:-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-SIOO.FREE CATAlOG 31EM o.REQUEST 

RF MONOUTHICS, INC., 4441 SIgma ~ Dallas, TX 
75244, Tel: 214-233-2903, TB.EX: 483-OdB8. FAX: 214-
387-8148; FSC No.: 2lJ874; EmpL: 120; SIa. AIgI': C. Baker 

R.F. POWER LABS., INC., Kalmus Engrg. Labs, Inc.. 
21820 -87Ih 8.E.. woodlnvllla, WA 118072, Tel: 209-481-
8833, FAX: 206-488-1002; FSC No.: 057143; EmpL: 17; 
SIa. Mgt: Jeamle Olson 

AGB SPECTRUM, 2550 NInth St., BeIkeIay, CA 9471 0. Tel: 
415-848-018G, FAX: 415-846-0971; EqlL: 30; SIa. Mgt: 
lucien E Long; DIIIt. Mgt: lucien E Long 

Ray l.eIebvre 

FAU(:408-74~1521 
RHETOREX, INC., 187.1 Dell Ave. No. 208, Campbell, CA RO ASSOCIATES, INC., 248 C8Ipian Dr. Box. 81419, 

95006, Tal: 409-370-0881, FAX: 409-37G-1171; EqlL: 15; Sunnyvala,CA94088, Tel: 409-744-1450; FSC No.: 24230; 
SIa. Mgt: MIchael Roes ~: 47; SIa. AIgI': R. 0. Okada ......... OollOll8-2033 

Local SaIeB 0IfIr:es & Reps 
RHG ELECTRONICS LABORATORY, INC., 161 E AI. JSlInc.................. ......... ..... 206-883-4183 

inclJatryCt, o-Pa/k, NY 11729, Tel: 516-242-1100, FAX: AI. HuiltavlIIe, JSl,Inc........... .......... 206-883-4183 
516-242-1222; EmpI.: 205; SIa. AIgI': David E KnwtheImer AZ Phoenix, Tech. SIs. Inc. ............... 802-24&-1814 

774 North American offtces only. For worldwide reps & distributors, see Vol w. EEM 1991 



Manufacturers and Sales Offices Directory· ROSEE 
CA Los Angeles, west Coast Reps. ......• 213-690-9960 
CA San Diego, W. Coast Rep .•••••.....•• 619-581-2406 
CA San Jose, P & M Elctms. .••.•••.....• 408-287-0402 
CO Denver, F.G. MkIg. •.•...•.........•..• 303-795-9176 
CT Woodbury, Power Factor ......•...••• 203-264-9612 
DC Washington, Gans & Pugh ... .. ... .. .. 703-709-0305 
FL Fl Laudeidale, Panamtech ........... 305-587-3789 
FL Orlando, Panamtech " ..•............. 407-679-5506 
Il Chicago. Mar-con Assocs. Inc. ........ 708-675-6450 
KS Kansas City, Midlec ......•...•...•.•• 913-541-0505 
MD BaHimore, Gans & Pugh ..••.......... 301-442-21 B9 
MA Bos1on. Power Factor . . . . . . . . . . . . . . . • . 508-234-6415 
MN Minneapolis, R J Inc. . . . . . . . . . . . . . . . •.. 612-1168-3661 
MO St Louis, Mldtec ...•.........•........ 314-275-8666 
NM Albuquerque, Fry-Gates. Inc. ....•..... 505-282-1525 
NY Buffalo, NRM Mklg. ................•.. 716-634-4300 
NY Great Neck, M.OS MkIg. ............• 516-467-3966 
NY Rochester, NRM MkIg. .. . . . . . . . . . . . . .. 716-352-9166 
NY Syracuse. NRM MkIg. . . . . . . . . . . . . . . . .. 315-685-8991 
OH CenteMIIe, Omega Sis., Inc. .......•.• 513-434-5507 
PA Philadelphia, Gans & Pugh .•..••.•..• 215-899-6655 
TX Houston. Barry Sis. ..•...............• 713-784-5660 
TX Richardson, Barry SIs. ..•...........•• 214-234-0255 
WA Seattle, West Coast Reps. ............ 206-483-5300 
Can Vancouver, BC, Tracan Elctm. Western Ltd. 

. . . . . . • . . • • . • . . . . . • . . . . . . . . . . • . . . . . . . • • 604-984-4141 

ROBBINS & MYERS/ELECTRO-CRAFT, 8950 
Washington Ave. So., Eden Prairie, MN 55344, Tel: 612-
942-3600, FAX: 612-942-3636; SIs. Mgr: Terry McOonald; 
Dis/. Mgr: Brad Nelson 

ROBINSON NUGENT, INC., 600 East 8IhSl, New Albany, 
IN 47150. Tel: 812-948-0564, TWX: 81()'54~2, FAX: 
812-945-0804; Empl.: 567; SIs. Mgr: Terry Johnson; Diat. 
Mgr: Vic Siccone 

Local Sales Offices & Reps 
IN New Albany, Robinson Nugant. Inc. ... 812-94B-D564 

ROBISON ELECTRONICS, P.O. Box 8121, San luis 
Obispo. CA 93403-8121, Tel: 805-544-8000, FAX: 805-
544-8091; FSC No.: 19080; EmpL: 83 

ROCKlAND INSULATED WIRE & CABLE. 87 
Broadway, Haverstraw, NY 10927, Tel: 914-429-3103, 
FAX: 914-947-1712; FSC No.: 12111 

ROCKLAND SCIENTIFIC CORPORATION, P.O. Box 
3135, Princeton, NJ 0B543, Tel: 609-896-2255. FAX: BQ9. 
895-9728; EmpL: 60; Sis. Mgr: M. Classen 

ROCKWELL INTERNATIONAL. 2990 AIrway Ave., Costa 
Mesa. CA 92626, Tel: 714-641-5311, TElEX: 685532 
COlliNS CSMA , FAX: 714-641-5320; Empl.: 60; Sis. Mgr: 
Robert A. Johnson 

ROCKWELL INT'L:SEMICONDUCTOR PRODUCTS 
DIVISION, 4311 Jamboree Ad., Newport Beach, CA 
92680, Tel: 714-833-4600, TWX: 91()'591-189B; FSC No.: 
34576; EmpL: 1995; SIs. Mgr: Emie Raper, Dlr. of Sis.; Dist. 
Mgr: K.' Reuternam 

~DaLI(; ~~~---Technical sales Inc. 

FAX: 516-277-8375 
RODALE TECHNICAL SALES INC., 577 Main Street. 

Islip. NY 11751, Tel: 516-277-5454, TElEX: 5106007812, 
ESYlNK: T8003254112; EmpL: 10; SIs. Mgr: Gene 
Upman ...... 801182,1388; C-1682-1663, 1816-1817 

Local Seles Offices & Reps 
CA Yorba Unda, Rodale Tech. Sis., Inc. .•• 714-283-3140 
KS Prairie Village. CrossMnk Elctrl.lEIctms. 

...•............•....••..•.••.......... 913-432-6100 
NY Islip. Rodale Tech. SIs., Inc. ........... 516-277-5454 
OH Bedlord HgIs., P.H.P ••..••..•.••.•••••• 515-472-5984 

Local DistrIbutors 
AZ Phoenix. Storm Prods. ................ 602-269-3485 
CA Inglewood, Storm Prods. .............. 213-776-8141 
CA Sacramento, AVAC Sunset •...••... 1-800-AVAC-DIV 
CA Santa Ana, BDS Elctms..lnc........... 714-662-1050 
CO Broomfield, Storm Prods. ............. 303-466-1991 
MN Sl Pau( AVAC Mid-America •••..... 1-800-AVAC-DIV 
NJ Edison, AVAC National .•.•.....•.•• 1-6Q().AVAC-DIV 
TN Nashville, AVAC PIoneer Tenn ..•••. 1-6Q().AVAC-DIV 
TX Dallas, Storm Prods. ..•....•......•..• 214-330-1381 
WA Woodinville, Storm Prods.............. 206-488-7400 

RODANN ELECTRONICS MFG. CO., 133 S. Brea Blvd, 
Brae, CA 92821, Tel: 714-529-1301, 6O().366-7010, FAX: 
714-529-9584; SIs. Mgr: Alex Skerbek 

RODELCO ELECTRONICS CORP., 111 Haynes Cl, 
Ronkonkoma, NY 11779, Tel: 516-981-D900, FAX: 516-
981-1792; Empl.: 44 

;-:;e; -
ELECTRONICS, INC. 

FAX: 415-326-1993 
ROD·L ELECTRONICS, INC., 923 Hamilton Ave, Menlo 

Park, CA 94025, Tel: 415-322-0711, 1-800-548-8305, 
TWX: 296210; SIs. Mgr: Tom Cooke .... 001316-1317 

Local Sales Offices & Reps 
CA Menlo Park, RO[H (factory) ... . . . . . . . 415-322-0711 
CO Conifer, Energy Equip. Sis. ............ 303-972-3335 
Il Elk Grove, loren Green Assocs. ...•.. 312-593-0282 
IN Indianapolis, loren Green Aseocs. .... 317-283-9827 
KS lenexa, Midlec Assocs. ............... 913-541-0505 
MD Cockeysville, SeL Reps. ... . . . . . . . . . . .. 301-321-1411 
MA Reading. Seheinfein Assocs. .......... 617-944-2304 
MI Detroit. Micro Sis ..•.•...•............ 313-464-4520 
MN MlnneapoUs, Hai-lile Sis. . . . . • . . • . . . .. 612-881-6051 
MO Stlouis, Midlec Assocs. ............. 314-275-8666 
NJ Fairfield, Addem Sis. ......•........... 201-882-0993 
NJ Pennsauken, Sci. Reps. ...•........... 609-662-5222 
NY De Will, DB Assocs. .................. 315-446-Q220 
OH Centerville, Micro Sis. ...........•..... 513-433-8171 
OH N. Olmsted, Micro Sis. . . . . . . . . . . . . . . . . 216-734-3060 
OK Tulsa, Spectra Sis .......•......•..... 916-663-7188 
OR Beaverton, Core II MkIg • . . . . . . . . . . . • . . 503-641-DB77 
TX EI Paso, Venturesearch .........•..... 915-594-4094 
TX Houston. Spectra Sis. .. . . . . . . . . . • . . . . . 713-270-8212 
TX Richardson, Spectra Sis. .. . . . . . . . . . . . • 214-234-3600 
VA Fairfax. SeL Reps. •...•........•.•.... 703-385-0600 
WA Redmond. Core II MkIg ........•...... 208-665-4344 
WA Spokane, Core II MkIg .........•...... 509-922-2971 
WV Pittsburg. Micro Sis ..................• 412-471-0105 
Can Ontario, Webster Instrs. Ltd............ 416-625-0600 

Local DistrIbutors 
CA Menlo Park, RocI-l (Factory) •...••.... 415-322-0711 
Can Ontario, Webster Instrs. ltd. '" ..•.... , 416-625-0600 

ROEAN INDUSTRIES, INC., 12970 Branford. Ste. C, 
Pacoima, CA 91331, Tel: 818-767-7047, FAX: 81&-76&-
4974; EmpL: 8 

ROGAN, 3455 Woodhead Or, Northbrook, Il 60062, Tel: 
708-496-2300, FAX: 708-496-2334; FSC No.: 66797; 
EmpI.: 100; Sis. Mgr: D. Pelletier; Disl. Mgr: D. Pelletier 

ROGERS CORP. DIV. POWER DISTBN.DIV., 5750 
East McKellips Rd., Mesa. AZ 85205, Tel: 602-630-3370, 
FAX: 602-83().3370 

ROGERS CORPORATION, Circuit Components Div., 
2400 S. Rooseve~ Sl, Tempe. AZ 85282, Tel: 602-967-
0624, FAX: 602-967-9385 

ROGERS CORPORATION, Circuit Materials Div., Box 
4000, Chandler, AZ 85244, Tel: 602-963-4584, FAX: 602-
732-8381 

Local DisIribqlors 
CA Los Angeles. Hoffman Video Sys. ••••• 213-749-3311 
FL MIami, Midwest Communications •.••• 305-592-5355 
KY Hebron, TV One ...................... 606-689-4515 

ROHDE & SCHWARZ. INC.. 4425 NIcole Drive, Lanham, 
MD 20706, Tel: 301-459-8800, FAX: 301-459-2810; FSC 
No.: 82199; EmpL: 85 

ftDHm 
FAX: 615-641-2022 

ROHM CORPORATION, Rohm Electronics 
Division. 3034 OWen Drive, Antioch. TN 37013, Tel: 615-
841-2020; EmpL: 115; SIs. Mgr: Mike DeIGrIppo; Dist. 
Mgr: Steve Bishop .... A-1742, 1884-1986, 2120-2121; 

. 801183 

Local Sales Offices & Reps 
Al Huntsville, Strategic MkIg. .....•.•••.• 205-4B4-D490 
AZ Tucson. Clemick & Assocs. ......•.... 602-749-4003 
CA Camarillo, Eltec EnIprs. ............... B05-4B4-8298 
CA Cupertino, GeISaIes ..•.•..••..•.••.•• 408-725-8384 
CA Dans Point. Eltec Entprs. ..•..••....•. 714-493-7003 
CA Diamond Bar, Eltec EnIprs. ........... 714-661-4779 
CA San Diego. C.K. Assocs. .............. 619-279-0420 
CO Parker, AS Company .................• 303-841-3851 
FL Altamonte Springs. Sales Engrg. Concepts 

· ..•. . .•.. .. ... ... ..•.•..•. .. ... .. .••.• 407-682-4800 
FL DeerfIeld Bch., Sales Engrg. Concepts 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305-426-4601 
II.. Lake Bluff, Hopewell Assocs. ..•....•. 708-234-3310 
IN Kokomo, Schillinger Assocs.. Inc. ..... 317-455-2708 
IA Cadar Rapids, EIecIromec Sis., Inc. ... 319-393-1837 
KS Kansas CIty, e.e. EIctm SIs. ..•.....•. 913-342-1211 
MD Westrnin_, Chesapeake Technlgs. •• 301-876-4318 
MA Harvard, Cycle SIs. ••..•........•••.•. 50&-456-8888 
MI Grosse Pointe PI<. Greiner Assocs.. Inc. 

..•.....•.. :........................... 313-499-0188 
MN Burnsville, Electromec SIs., Inc. •.•••.• 612-894-Il200 
MO BrIdgeton, e.e. EIctm Sis., Inc. •••..... 314-739-8683 
NJ Springlleld, Radix, Inc. ..•..•.•.......• 201-467-4970 
NY Buffalo, Quality Comps.. Inc. ..•.....•. 716-837-5430 
NY ManHus. Quality Coinps.. Inc. • . . . • . • • . • 315-6B2-BBBS 
NY Rochester, Quality Camps., Inc. ....... 716-342-7229 
NC Cary, Rohm Corporation .............. 919-48().5959 
OR TIQ8I'd. Camps. West, Inc. .•••...••.••• 503-684-1671 
PA Prospect Park, ElF Sis. Co. ........... 215-534-3340 
TN Jonesboro, Strategic MkIg. ••••.•••.••• 615-753-5518 
TN Nashville, Strategic MkIg. .••..••.••••• 615-883-7882 
TX Austln, Sage MIdg. •.. .. . ••.•.. .. ..•. .• 512-335-0300 
TX BadIord. Sage MkIg. .•.....••.•.•••..• 817-267-n81 
TX Dentori, Rohm Corporetion •.....•.•.. 817-383-3931 
WA Aadmond, Camps. West, Inc. . • . . . • • . .• 206-885-5860 
WA Spokans, Camps. West, Inc. ....••.••• 509-922-2412 
PR PueI10 Rico, Sales Engrg. Concepts 

• . • . . •• . . • • . • • . • • . • • . . • • . . . • • • •. 609-25O-D14O x 5321 
Can HamIlton, Onl, Cartwright-&>uthall Assocs. 

· . • . . . . • . . . . . • . . • . • . . • • . • • . . • • • . • . . • • . • 416-52&-0294 
Can Nepean. Onl, Certwrigh1-5outha1l Assocs. 

.•.....•...•.••..•••....•.•.•......•..• 613-723-6733 

ROGERS CORPORATION, Flexible ROL YN OPTICS CO. 706. Anowgrand Circle, Covine. CA 
Interconnections Div., Box 700, Chandler, AZ 85244, 91722-2199, Tel: 81&-915-5707/5717, TElEX: 67-D3BD, 
Tel: 602-983-4584, TElEX: 140-223, TWX: 910-95()'1961, FAX: 816-915-1379 
FAX: 602-786-8490; SIs. Mgr: Darrel Brasch 

ROGERS CORPORATION, Microwave & Circuit 
Matis. Div. 100 S. Rooseveft Ave.. Chandler, AZ 85226, 
Tel: 602-961-1382, FAX: 602-961-4533 

ROGERS CORPORATION. Molding Materials Div. 
P.Q Box sso. Manchester, CT 0604D. Tel: 203-646-55OD, 
FAX: 203-646-5503 

ROGERS CORPORATION. Power Distribution Div., 
5750 E McKellps Ad, Mesa, AZ 85205, Tel: 602-630-3370, 
FAX: 602-396-8401 

ROGERS CORPORATION, Soladyne Div. 7447 
ConvoyCl, San Diego. CA 92111, Tel: 61&-279-7872, FAX: 
619-277-9105; FSC No.: 55655; SIs. Mgr: Dele Reed; 
Diat. Mgr: Rick Jansen 

ROGERS CORP. One Technology Or, Rogers. CT 06283, 
Tel: 203-774-9605, TWX: 710-448-D047; EmpL: 2500 

ROH, Portland Instrument. 6120 San Fernando Ad., 
Glei1dale, CA 91201, Tel: 81&-5O().Q137, FAX: 816-24(). 
1828; Empl.: 10; SIs. Mgr: Dick Harbert 

ROSE ELECTRONICS, INc.. Energy Products Group. 
1991 Concourse Dr, San Jose, CA 95131, Tel: 408-B43-
0440, FAX: 408-943-Q360; EmpL: 13; SIs. Mgr: Bob 
Burres; Dist. Mgr: Bob Burres 

ROSE ENCLOSURES SVs., INC., 7330 Executive 
Way, Frederick, MD 21701, Tel: 301-696-9600, FAX: 301-
696-9494; FSC No.: 4Y520/C0242; EmpL: 45; SIs. Mgr: 
Warren Hudecek ...•..•......•.•.•••••.•••••••• C-l093 

Local Sales Offices & Reps 
CA Irvine, Comp. MkIg. ...•......•••..•••• 714-951-5950 
FL Tampa, Florida Camp. Sis. .••••••••••• 813-960-7044 
MA Needham, Todino Eng. Sis. ..•..•••... 617-444-7825 
Il Chicago. Paddock MkIg. •• ,........... 312-452-7852 
IA Cadar Rapids, Tech. EIctms. •.•.•••.•• 319-366-5443 
NY Rochester, Tech. Camp. Sis. •••••••••• 716-342-2406 
NC KernerBI!ille, Heritage Sis. ••.••• ,...... 919-996-4374 
OH Deyton. J.e. Hofstetter Co. .......•..•• 216-241-4880 
'PA Frazer, 101 .•.•.•..•.....•.. ,.......... 215-889-0850 
TX Dallas, D.J. Sis. & Assoc............... 214-783-8876, 
WA Federal Way, K. R. Jensen Sis. ••••••.• 206-874-2772 

Local DIstrlbuIoIs 
Can Vancouve(, BC, Memco •.•••.• 0'....... 6Q4-59().1553 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 775 



ROSEMO Manufacturers and Sales OffIces Directory 

ROsEMONT-NASHVIllE, INC. See Chromalox ROYONICINC.,25345Ave.StII'IIord,Ste.201,VaJencIa,CA RYE INDUSTRIES, INC., 3337 All Park FId, Fuquay-
Instrs. & Controls 91355, Tel: 805-257-Q303, lB..EX: 315672, ESYlNK: Varina, NO 27526, Tal: 919-557-<1511, TB..EX: 919-557-

62840158, FAX:,805-257~; ErnpI.: 11; SIs.Mgr~ Rcxy 0510; ErnpI.: 5 

ROSEMOUNT~ 

FAX: 201-857-9403 
ROSEMOUNT ANAL 'mCAl INC~ 89 60mmerce FId, 

.Cedar GrOve. NJ 07009, Tel: 800-387-7242 •••• 001318 

Local Sales 0fticeB & Reps 

Sto_ 

RTRON CORP. 8151 N. RIdgeway, SkokIe, L 60076, Tel: 
708-679-7180, FAX: 70&-675-3709; FSC 1'10.: 19130; SIs. 
Mgt ~ R. McLean 

RTS SYSTEMS, TB.EX COMMUNICATIONS, INC., 
1100 W. Chestnut St, Burbank, CA 91506, Tel: 818-56&-
8700, lB..EX: 194855, FAX: 818-843-7953; FSC 1'10.: 
80572; EmpL: 45; SIs. Mgt ~ Shelley Brown Harrison; DIst. 
Mgr ~ Shelley Brown Harrison 

S A B NIFE, INC., Div. of Sonesson, p.o. Box 7368, 251 
IndUsIrIaI Blvd., Greenville, NO 27834, Tel: 919-830-1800, 
lB..EX: 92-9407; ErnpI.: 150; SIs. Mgr ~ Alan Feo; OWl. 
Mgt" Alan Feo 

SABRE COMMUNICATIONS CORP. 3400 Hwy 75 No, 
P.o. Box 538, Sioux City, IA 51102, Tat: 712,258-6880, 
FAX: 712-258-8250; FSC 1'10.: 60348; SIs. Mgr" Jerry W. 
AuckJs; Dist. Mgr ~ laTy D. Vaydch 

SABRITEC, 1733 KaJ.- Ave., INine, CA 92714, Tel: 714-
6800197Q, lB..EX: 678401, FAX: 714-660-8136; FSC 1'10.: 
58795; Empl: 49 /oJ.. BIrmIngham. . . . •. . • . . .. . •• . •• .. . • . . • . 205-988-5759 

/oJ.. Mobile •• ..• •. . •• •• •• • . •• . •• . • . . . . . ... . 205-343-9403 
p,;z PhoenIx ...........•........... : .....• ~7-9374 
CA Concord. . . . . . . . . . . .. . . . . . . . . . .. . . . . . . 415-674-9799 

RUBYCON AMERICA, INC., 4293 Lee Ave., Gurnee, IL 
60031, Tel: 708-248-3450. FAX: 708-578-1300; ErnpI.: 8; 
SIs. Mgr ~ JeIIley W. Swanson; DIst. Mgt ~ JeIIley W. 
Swanson SACO CONTROLS INC., 9700 Trans Canada Hwy. 

CA Laguna Hille, Kendall MkIg. •.•••.•••.• 714-581-9951 
CA LaHabra •••••••. , . .• . . . • . . . . . •. . . • . . . . 213-894-5604 
CO Lakewood.. .... .. .. .. .. .. .. .. ...... .. 303-935-1524 
FL MaItland ............. : ................ 407-74<Hl170 
GA MariaIIa.. .. .. .. .. .. .. ...... .. .. .. .... 404-42&-1300 
HI Honolulu ............................ , 808-842-4484 
n.. Lombard.. .. .. .. .. .... .. .. .. .... .. ... 708-495-8383 
IN IndIanapoHs .......... :............... 317-247-4613 
KS Shawnee Mission .................... , 913-842-8560 
LA Beton Rouge ......................... 504-758-7000 
LA Lake Charles ......................... 318-438-1828 
TX StaIIOId .............................. 713-274-0500 
MD Hunt Valley ........ ; .. .. .. ... .... .. .. • 301-527-1030 
MA Westborough...... .. .. .. .. .. .... .. .. . 508-898-2444 
MI Brighton............ .................. 313-227-3822 
MN Bloomington.. .. .. .. .. .... .. .. .. .. .. .. 612-832-5001 
MO BrIdge\Iln............................. 314-739-1540 
NJ FaIrIIekI.... .. .. .. .. .. .. .. .. .. .. .. .. .. 201-1108-9168 
NY Fairport.. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. 718-223-0400 
NC Charlotte.... .. .. .. .. .. .... .. .. .. .. .. . 704-523-2223 
NO RaleIgh.. .. . .. .. .. .. .. .. .. .. .. .. .. .• .. 918-783-6730 
ClH Cincinnati............................ 513-381-5343 
ClH Independence........................ 218-661-9800 
OK Tulsa................................. 918-683-6025 
PA Klng 01 Prussia ....................... 215-788-6900 
PA Pittsburgh .................... ,....... 412-787-7340 
TN Knoxville............................. 615-56&-0014 
TN Memphis.. .. .. .. .. .... .. .. .. . .. .. .. .. 901-385-9906 
TX Dalles ............................. 214-888-1481,62 
TX Round Rock ................. ,........ 713-274-0500 
VA Midlolhlan.. .......................... 804-738-0680 
WA BalIevue ......... ; .................... 208-451-1111 
WI Appleton............................. 414-731-8757 

ROSENBERGER-MICRO COAX. (Formerly Micro-
Coax Components. Inc.), Box E, Collegeville, PA 19426, 
Tal: 215-488-3700, FAX: 215-488-1103; ErnpI.: 50; SIs. 
Mgr ~ Uoyd D88Iy 

ROSS ENGINEERING CORP. 540 WesIchesIar Dr. 
CampbeI~ CA 9sooa. Tal: 408-3n-4621, FAX: 408-3n-
5182; FSC 1'10.: 23598; EmpL: 45; SIs. Mgt ~ Jim Ross; DIst. 
Mgr~ Jim Ross ............. 1230,1567-1569; 001319 

ROTEK INSTRUMENT CORP., 380 Main St, Waltham, 
MA 02254, Tel: 617-898-4811, TELEX: 928034; FSC 1'10.: 
06878; SIs. Mgt ~ Bot Warr8 

ROTORK CONTROLS, INC. 19Jetvlew Drive, Rochester, 
NY 14824, Tal: 718-328-15so, FAX: 718-328-5848; EmpL: 
65; SIs. Mgt~ ChrIs WarneII;DIst. Mgt~ ChrIs Wamelt 

ROWE INDUSTRIES, INC~ 8225 Benore Ad., p.o. Box 
68n, Toledo, ClH 43812, Tat 418-728-9761, FAX: 418-
728-1794; FSC No.: 82878; EmpL: 89 
.•.••.•.••.•. ..••.. ..•.•.•........•. <>1513-1515, 1819 

Local Sales Offices & Reps 
/oJ.. Huntsville, South Design & MkIg. ....• 205-880-3823 
p,;z Phoenix, Blackhart Assocs. •..•...•..• 802-893-34118 
CA Morgan HII~ Val C. Robinson ......... 408-n8-6210 
FL MaIttand, EIR, Inc. ..................... 407-680-9800 
L lisle, Connect-Plus ................... 708-355-6363 
MO KensIngton, Koeber1 Assocs. ......... 301-493-8924 
MA Burlngton, Don C. Richard .. .. . .. .... . 617-273-3868 
MN StIllwater, KIts, Co. .................... 612-439-8088 
f'A Glenside, Koeber1 Assocs. ............ - 215-887-2310 
TX Roanoke, CMR ....................... 817-379-8540 
WA BalIevue, Advanced PoWer Camps. ... 208-747-9127 
WV JnwI?od. KoeberI Assocs. ..•.. ,...... .. 304-228-8401 

Local DIstrlbutors 
MN' BloomIngton, Tri!ld Wire & Cable ..... 612-684-7380 

RUNDEl PRODUCTS, AiDed Controls 
Incorporated. 582 Captain NevIlle Drive, Wmabury, or 
06705, Tel: 203-757-4200, FAX: 203-757-4204;' FSC 1'10.: 
02288; SIs. Mgr" J. T. Kryjak; DIst. Mgt ~ O. Varga 
.... ....•. ............•..... ..... ....... . .• .·17118-1789 

Local SsJes 0ffice8 & Reps 
p,;z Phoenix, BLS Cori\ms. .............. .. 
CA irvine, ~ MkIg. Assoo. .•..•.• 
CA Tarzana. eon.,. Mktg. Assoo. .... ',' ... 
or Wmabury, AllIed ConIroIs, Inc. ..••••.• 
FL Lakeland. Munday SIs. Co. ........... . 
IL SkokIe, IndL Reps. ................... . 
IN Indianapolis, M & L EIctm. SIs., Inc. .. .. 
MO Burtonsville, Chesapeake Techn~ ... . 
MN Bloomington, IndL Reps. Inc. ..••.. ; •.. 
NJ Englewood, Gray Asso!:s. Inc. ...... .. 
NJ KenvIl, Gray Assocs.. Inc. ........... .. 
OH Beachwood, Elctm. SaIesmasIers Inc. 

602-641-6813 
714-727-0688 
818-708-8058 
203-757-4200 
813-858-5606 
312-967-8430 
317-358-4742 
301-238-0530 
612-854-8027 
201-894-0894 
201-927-8682 

21&-831-9555 
TX Austin, CoIJ1). Techr!~ ............... 512-250-2450 
TX Dallas, Component Technlgy. ......... 214-783-6831 
TX Houston, Camp. Techn~ ............. 713-961-1262 
WI BrookIIeId, IndI. Reps. Inc. •••.••.• •• .•. 414-788-9393 

RUSH ENTERPRISES INC.:A HEICO COMPANY, 20 
Hampshire Drive, Hudson. NH 03051, Tal: 603-888-9460, 
FAX: 603-686-0372; EinpI.: 14; SIs.Mgr"WilfiamAWaish 

RUSSTECH ENGINEERING COMPANY, INC. 23322 
(0) Madero Road, Mission Viejo, CA 92691, Tel: 714-472-
068Q, FAX: 714-472-1081; FSC 1'10.: 01EG24; SIs. Mgr~ 
DavId Zoscak 

RUSTRAK INSTRUMENTS, Mark IV Company, Ate. 
2 & MIddle Ad., E Greenwich, AI 02818, Tal: 401-884-6800, 
800-332-3202, 1WX: 71D-387-15OO; EmpL: 250; SIs. Mgr~ 
JohnOlobri; DIst.Mgr"JohnOiobri .......... ,. 001423 

Local DiBI1ibutots 
p,;z Tempe, CMJ Metermaster ........... .. 
CA Fullerton, RustraI< ................... .. 
CA Hayward, CoasIInsL ................ .. 
CA San Marcos, Mltcheilinst. ........... .. 
CO Commerce City, WACO EIcIms. ....•.. 
or MidcIeIown, ElL InsIrs. ............... . 
FL Lakeland, AA EIec. .................. .. 
GA Forest Park, Brownell Electro ....... .. 
n.. Des Plaines, RUSIrak ............... .. 
MD Sparks, EI. Instrs. .................. .. 
MA Bullngton, ElL InaIrs. ........... , .... . 
MI Grand RapIds, Smith InsL ....... : .... . 
MI Royal oak, George Ins!. ............. . 
MO St louis, IndL Svc. Labs ............. . 
NJ Newark, Nomian Brager Prods. ...... . 

_ NC CIhsrIotte, Brownell Electro ..... , ..... . 
ClH Clncin~ Schlerrmer Assocs. ...... . 
OH Cleveland, M.A Blankanberg ..•......• 
PA PhIladelphia, SUnshine ScientifIc .••.•• 
RI E ~ RusIrak ............... . 
TX Dallas, Inotek Corp. ................. .. 
TX Houston. AmerIcan Analog .......... . 
WA SeaIIIe, Branom Ins!. ................. . 
WI Waukesha, Wisconsin ConIroI Corp. .. 
Can Mississsuga. Ont, Webster Ins!. •.••.• 

602-431-0015 
714-879-6384 
415-786-9300 
818-744-2690 
303-288-4743 
203-348-6848 
613-685-8941 
404-382-9009 
312-803-5390 
301.-771-4800 
617-27iH145O 
618-245-1195 
313-280-1111 
314-423-3141 
201-344-1100 
704-597-1270 
513-522-8340 
216-251-7010 
215-673-5600 
800'332-3202 
214-243-6370 
713-941-7285 
208-762-8050 
414-796-0290 
416-825-0600 

RUTHERFORD RESEARCH, Box 249, Rutherford. NJ 
07070, Tal: 201-933-2091; ErnpI.: 4; SIs. Mgr~ Dr. A 
Blanck; DIst. Mgr~ Dr. A Blanck 

R X D INC., Relm Communications, 806 custer Ava. 
Norfolk, NE 68701, Tal: 402-378-0012, 800-228-8108, 
FAX: 402-378-3074 ....... :.............. A.1452-1454 

MILTON ROY CO. Environmenta~ 1238W.GroveAve., RYAN INTERNA110NAL CORP. 4800 Evanswood Dr. 
Orange, CA 92685-4134, Tat 714-874-&580, FAX: 714- Columbus, ClH 43229-8207, Tal: 614-885-3303, FAX: 614-
921-2531; ErnpI.: 80; SIs. Mgr" Harold Peper 685-6307; ErnpI.: 30 

MonIreeI,Qc., Canada H4S 1119, Tet 514-745-0310, 
TB..EX: 056-82171, FAX: 514-745-0315; ErnpI.: 38; SIs. 
Mgt ~ Pal ArgenIo 

SAFE POWER, Acme Electric Corporation, 5416 
Amelia Eahart Dr. Salt Lake City, ur 84116, Tal: 801-538-
0227, 1-800-325-5848, FAX: 801-538-0237; SIs. Mgt~ 
Rod Pullen; DIst. Mgt ~ Jim HaIdenraIch 

SAFT AMERICA INC., Pow« SoU1'C88 DIY., 711 
Industrial Blvd., Valdosta. GA 31801, Tal: 912-247-2331, 
lB..EX: 54762Q, 1WX: 81G-788-5868, FAX: 912-247-8680; 
ErnpI.: 200 .. ..•....••.•.. .•........ 001426. 1486-1_ 

SAFT AMERICA INC., Advanced Battery 
Systems DIY;, 107 Beever Ct, Cockeysville, NO 2103Q, 
Tel: 301-nl-32OO, FAX: 301-771-1144 ........ 001426 

5 AFT 

FAX: 912-247-6680 
SAFT AMERICA, INC., Portable Battery DIvisIon, 

711 Industrial Blvd., .VaIdosta. GA 31801, Tel: 912-247-
2331, lB..EX: 547-820; ErnpI.: 800; SIs. Mgr~ Michael 
Marcoux .......................... 001426, 1486-1_ 

Local SsJes 0fticeB & Reps 
CA Camarillo, SAFT AmerIca, Inc. ......... 
CA Granada Hille, SAFT AmerIca, Inc. ••.• 
CA Redwood City, SAFT America Inc. ••.• 
FL Boca Raton, SAFTAmerIca, Inc. ...... 
GA Kennesaw, SAFT America Inc. ..•..•.. 
GA MarIetta, SAFT AmIirica, Inc. ......... . 
n. Naperville, SAFT AmerIca, InC. ....... . 
IL Oak Forest, SAFT AmerIca, Inc. ... , .. . 
TX Dallas, SAFT AmerIca, Inc. .......... .. 
MN In_ Grove Hgts., SAFT America Inc; 

805-482-4101 
818-380-1853 
415-385-4539 
407-338-7730 
404-428-4938 
404-892-8950 
708-355-8990 
708-687-6890 
214-239-3935 

....................................... 612-562-0121 
OH BrownsVIlle, SAFT AmerIca, Inc. ....... 218-1181-18n 
PA McKesn, Advacom ................... 814-476-n74 

Local DistrIbutors 
p,;z PhoenIx, LynntronIcs ................. 602-433-0288 
CA CsrIsbad, Quan1um Balleries ......... 618-438-2202 
CA Chatsworth, Min Comm. Distrs., Inc. ... 818-998-3111 
CA Costa Mesa, House 01 BatterIes ...... 714-548-3968 
CA Hawthorne, Kent EIc\rns. .•.•..•.. •.••. 213-97D-0997 
CA Mountain VIBW, Energy SIs. ........... 415-988-0800 
CA N. Hollywood, c.H. & M ............... 818-982-3150 
CA San Rafael, EIcIms. Plus .............. 415-457-0486 
CO Lmleton, AVT ......................... 303-798-1959 
FL AlIamonteSprings, TNRTech. ........ 407-882-4311 
FL HIaIesh, Pro BaItery .................. 305-884-4040 
GA . Decatur, EI..S Prods. .................. 800-334-5068 
IL Downers Grove, TaIecomms. Dvcs., Inc. 

................... .................... 708-971-3480 
n.. lisle, Jabro a-Jes ................. 708-984-9358 
IL Rosemont, Advent EIcIms. ............ 708-297-8200 
IN IndiIanapoIs, Advent EIcIms. .......... 317-872-4810 
IA Cedar RapIds, Advent EIcIms. ..•.•.•. 319-383-0221 
MA Andover, Generation EIcIms. •. • . . . • . . . 508-683-11 n 
MA Billerica, A W. Mayer Co., Inc. ......... 617-228-2255 
MA MIdcIIeboro, Glynn EIcIms. ............ 508-847-4282 
MA Sharon, AdcoU' ...... ....... .......... 617-784-8123-
MI Farmington Hills, Advent EIcIms........ 313-4n-1650 
MI UvanIa, R. S. EIcIms. ...... :.......... 313-525-1155 
'M! Uvonle, VIdcom ...................... 313-482-9400 
MN St P~ D. C. BaItery Prods. Inc, ...... 812-848-7478 
NY Farmingdale, Delta ConcepIs ......... 516-845-1294 
NY Rushing, W & WAssocs. ............. 71.8-961-2103 
NY ~,MssIIne EIctms. ..•...•.•.. 716-548-5373 
NC CIhsrIotte, EIacIrO Sys. Inc. •.• . • • • • . •• • 704-525-2421 
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Manufacturers and Sales Offices Directory 
PA Bensalem, Avex EIctms. Corp. ........ 215-638-3300 CA westlake, JACO/DISTB. .............. 805-495-9998, 
PA McKean, Advacom ..•.....•.......... 814-476-7n4 FAX:805-494-3864 
TN Ml Juliet, Batteries Unlimited......... 615-754-8179 CA Westlake Village, Added Value ......... 816-889-2861, 
TX AustIn, Kent EIctms. ..........•.... '" 512-834-1900 FAX:816-889-2472 
TX Houston, Kent EIctms. ................ 713-780-7770 CO Wheat Rldge, Added Value ............ 303-422-1701, 
TX Houston, lone Star Mktg. ••..••••.•.•• 713-581Hl853 FAX:303-422-2529 
TX Richardson, Kent EIctms. ............. 21+669-2600 CT MerIden, JACO Ek:tms, Inc. ............ 203-235-1422, 
TX SprIng, Jabro Batteries, S.W. .•........ 713-367-9393 FAX:203-634-4884 
UT SenLake City, Standan:I Supp. Co. .... 801-486-3371 CT Wallnglord, Green Shew 
VA Falls Church, Perrott Engrg. Labs, Inc. Fl Temps, JACO/OC. .................... 813-626-4665, 

.................................•..... 703-532-0700 GA FAX:813-626-8185 
W" Redmond, Energy Sis. 2~' aa~2343 Noroross. JACO/OC. .................. 404-449-9508, " . . . . . . . . . . . . . . . . """"""" FAX:404-449-0275 

SAGE LABORATORIES, INC. 11 Huron Dr. NatIck, MA 
01760, Tel: 506-653-0844, 1WX: 71G-346-039O, FAX: 506-
653-5871; FSC No.: 07180; Empl:43; SIs. Mgr: Tony Cieri 

SAINT SWITCH, INC. 103 N. 11th Ave.,Box 604, St 
Charles, 11. 80174, Tel: 706-3n-3779, FAX: 706-3n-7436; 
FSC No.: 80198; EmpL: 30 

SAMARIUS PRECISION INSTRUMENTS, INC. 562 
Captain Neville Drive, Wateobury, CT 06705, Tel: 203-756-
703D, FAX: 203-757-4204; FSC No.: 18085; EmpI.: 25; SIs. 
Mgr: Isabella DobbIna 

IL HoIImen ~ lEO .................. 312-843-2040, 
FAX:312-843-232O 

MD Columbia, JACO ELCTRNS, INC. . ..... 301-995-6620, 
FAX:301-995-6032 

MA Tewksbury, Jaco EIctrn Inc. ........... 508-640-0010. 
FAX:508-640-0755 

NY Heuppauge, Jaco EIclms.,Inc. .......... 516-273-5500, 
FAX:516-273-5799 

NY Rochester, Cam RPC EfcIms. ....•••... 716-427-9999, 
FAX:716-427-7559 

NO Raleigh, Jaco/Q.C. . ................... 919-876-n67, 
FAX:919-876-6964 

OH Deyton, Cam RPe EIctms. ............. 513-696-1111, 
FAX:513-433-6792 

OK Tusle, Jaco/OC. .........•...•..•..... 919-864-8515, 
FAX:916-66+6612 

Beeverton, EC .... 503-641-169O,FAX:503-646-3737 
PIttsburgh, Cam RPC EfcIms. .......... 412-963-6202, 

SAMATIC WINDING MACHINE, Jenlor Ltd, 200 
Highbridge St, Fayetteville, NY 13066, Tel: 315-637-9080, 
FAX: 315-637-9149; EmpL: 15; SIs. Mgr: Jim PhiUps; DIst. ~ 
Mgr: Jim Phillips , 

~SAMHWA 

FAX: 805-584-9498 
SAMHWAU.sA INC. 709E.CochranStBldg.1A, lB,Simi 

vaney, CA 93065, Tel: 1105-584-9494, 80().800-0069; 
Empi.: 8; SIs. Mgr: Joseph Buckle 

FAX:412-963-6210 
TX Addison, Jaco/OC. ................. '" 214-133-4300, 

FAX:214-250-0216 
TX Austin, Added Value .•................. 512-454-8845, 

FAX:512-459-8043 
TX Austin, Jaco/QC. ...................... 512-835-0220, 

FAX:512-339-9252 
TX Dallas, Added Value ................... 214-404-1144, 

FAX:214-404-1194 
TX Sugar Land, Jaco/OC. ................ 7.13-24C).2255, 

FAX:713-24C).6988 
UT West Valley City, Added Value ......... 8OHln-9750, 

FAX:801-975-1207 
WA Redmond, Jaco/Diste~ Inc. ............ 206-881-9700, 

FAX:206-881-97n 

SAMSUNG elECTRON DEVICES, See Samtron S & EI MANUFACTURING, 18800 Parthenia St, 
Displays, Inc. Notthridge, CA 91324, Tel: 8,6-349-411" FAX: 816-349-

SAMTEC, INC. 810 Progress Blvd., P.Q Box 1147, New 
AIleny,IN4715D, Tel: 812-944-6733, TWX: 81G-54O-4095, 
FAX: 812-946-5047; FSC No.: 55322; Empl: 200; SIs. 
Mgr: Mike Hynes 

SAMTRON DISPLAYS, INC., SAMSUNG Electron 
DevIces, 14251 E. Frrestone BI. No. 101, La Mirada, CA 
90638, Tel: 213-802-8425, TWX: 183423 SEOlA; SIs, 
Mgr: Myung Bang ................... , .... a·1114-1116 

Local Sales OffIces & Reps 
AL Huntsville, SCSI .... ,................. 205-533-6500 
AZ Phoenix, Moss MkIg. .... .. .. .. .. .. .... 802-433-9349 
CA Solana Beach, 02 ..... "." .. .. .. .. ... 619-481-9310 
CT TonIngton, Phoenix Sis. Co. .......... 203-496-n09 
GA RosweI~ SCSI ........................ 404-594-7557 
IL Allington Heights, Coombs Assocs. ,.. 706-439-9910 
IN Fl Wayne, Gen II ..................... 219-436-4465 
IN Louisville, Gen II ...................... 502-491-5250 
KS Lenexa, A & M ........................ 913-888-0022 
KV lndIenapolis, Gen H ................... 317-848-3083 
MA Peabody, Orion Grp. ........ ,......... 506-532-6266 
MI Troy, c.a Jenaen .. , ..... , ............ 313-&43-0506 
MN Eden Prairie, Comtek ................. 612-941-7181 
NM Albuquerque, Moss Mktg. ............. 505-292-7505 
NO Raleigh, Zucker Assocs. .............. 919-782-8433 
OH Deyton, MIdwest Mklg. ...... , .... .. ... 513-433-2511 
Ott Lyndhurst, Midwest MkIg. ............. 216-381-8575 
OR Beeverton, ATMI ........ .. .. .. .. .. .. .. 503-643-8307 
PA W. Conshohocken, Eastern Comp. .... 215-925-8610 
WA Redmond, ATMI ...................... 206-8112-4585 
WI Milwaukee, Coombs Assocs........... 414-351-6123 
WI WateIfown, Deaken Tech ............. 414-261-7600 
Can Missisaauga. Ont. CMT ............... 416-612-0900 
can Pointe Claire, Que., CMT .............. 514-694-6088 

Local DlstributonJ 
AZ Sco\IsdaIe, Added Value ............... 802-951-9788, 

FAX:802-951-4182 
CA 
CA Laguna HiDs, Jaco/Diste~ Inc. ......... 714-837-8966, 

FAX:714-837-8974 
CA Sen Diego, Added Value .•............. 619-558-8890, 

FAX:619-558-3018 
CA Sen Joae, JACO/DISTB. INC. •...•.•.• 406-432-9290, 

FAX:406-432-9299 
CA Tustin, Added Value 

..•.•.......•....... 714-259-9258:FAX:714-259-0826 
CA VI88iia, Added Value .•.............••.. 2011-734-8861, 

FAX:209-73+6685 

4651; FSC No.: 24152; EmpI.: 35; SIs. Mgr: Howard 
Johnson, VP MkIg. Sis. 

S & H INOS. 2257 Notth Penn Ad., Hatfield, PA 1944D, Tel: 
215-922-7211; EmpI.: 50; SIs. Mgr: Bob Keiser 

FAX: 805-544-3109 
S & S ASSOCIATES, INC. 883 Via Esteban, Sen Luis 

Obispo, CA 93401, Tel: 805-544-2500; SIs. Mgr: Bob 
Priest; DIst. Mgr: Bob PrIest ............. C>1094-1096 

SAN FERNANDO ELEC. MFG. See SFE TeChnlg. 

SANFORD-MILLER CORP. 8 John St, Lynbrook, NY 
11583, Tel: 516-593-2025, 80().845-5900; EmpI.: 10 

SANGAMO COMPONENTS DIV., See Comell 
Dubilier Electronics 

SANGAMO COMPONENTS DIVISION. Box 128, 
, Pickens, SC 29671, Tel: 803-876-6311. FAX: 803-876-

7257; FSC Il10.: 00853 

SANLAR, INC. T / A, Harbison Industrial Products, 
7205 HIbbs La. Levittown, PA 19057, Tel: 215-943-9000, 
FAX: 215-946-1518; Empl: 40 

SAN-O INDUSTRIAL 'CORP. 85 Orville Dr, Bohemia, NY 
11716, Tel: 516-567-5556, TWX: 51G-226-7701,FAX: 516-
587-5128; EmpI.: 50; SIs. Mgr: S.Terry/P. WemIckIC. 
Bornholdt 

SANTA FE TEXTILES, Barcel Wire & Cable, 18951 
Murphy Ave.. IMne, CA 92714-5885, Tel: 714-251-1980, 
FAX: 714-251-9006; FSC No.: 31415; EmpI.: 20; SIs. Mgr: 
Gamble M. BaIIert 

SANYO 

~o 
SANVO "Energy (U.S.A.) Corporation 

FAX: 619-661-6743 
SANYO ENERGY CORP. 1201 Sanyo Ave., Sen Diego, 

CA 92073, Tel: 619-661-6820, FAX: 619-661-6743; Empl.: 
500; SIs. Mgr: Joseph A Cercone ............. D.1489 

L.ocaJ Sales OffIces & Reps 

AZ Phoenix. Lynntronics ................. 602-433-0288 

CA Mountain View, Energy SIs. ........... 415-969-0800 

CO Denver, Car-Go Battery , .............. 303-296-8763 

CO Denver, West Inc. ..................... 303-4n-8180 

NJ Teterboro, Engrd. A-..bIIies ........ 201-286-44n 

NY Farmingdale, Milgray EfcIms. ......... 516-42().9900 

NO Wlnstoo-SaIern, Progressive Techngs. 

....................................... 919-761-1375 

Li'hium, Nickel Cadmium. Solar Batteries 

CALL TOLL FREE 

1-800-447-5639 
HEADQUARTERS: 380 North'St., Teterboro, NJ 07608 

• Largest distributor/assembler 
in the West 

• Technical design assistance 
• Quality production & test 
• Same day & next morning 

shipments 

(800) 854-5759 
CALIFORNIA 

(800) 352-3706. (714) 755-0888 

FAX 
(714) 755-0889 

LEADERSHIP IN 
PORTABLE POWER SOLUTIONS 
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SANYO Manufacturers· and Sales Offic:es Directory 
OR Aloha, EIctm. Concepts ............... 503-642-9715 SAVOY ELECTRONICS, INC., P.O. Box 5727, Fl 
TX Houston, K-Tech ............. , ....... 7130-785-1300 

WA Redrncmd, Energy:Sla ............ ; .... 206-883-2343 

WA Seattle, Rep west ......... ,.......... 206-283-8351 • 

Local DIStributors 
CA Costa Mesa, Battery Specialists:..... 714-755-0888 

Lauderdale, Fl33310, Tei: 305-563-1333, 800-359-5400, 
FAX: 305-563-1378; FSC No.: 13075; EmpL: 50; SIS. MgT" 
Jean Markiwe 

SAWTEK INC., p.o. Box 809501, Orlando, FL 32860,9501, 
Tel: 407-886-8860, FAX: 407-886-7081; FSC No.: 58088; 
Err1lL: 150 

CA Escondido, Alexander Batteries ..•..•. 619-480-4445 SAYlOR ELECTRONICS INT'I., INC, 3680 Research 
CA Santa Clara, Cypress EIctms. ......... 408-980-8400 Way, Carson City, /oN 89708, Tei: 702-883-4184; Empl: 7 
Fl· AHamonte Springs, TIIA Tech. .. . • . . •. 800-346-0801 

SANYO SEMICONDUCTOR CORP, 80 Commerce Dr. SBE, 2400 Bisso La, Concord, CA 94520, Tei: 501-6II().7722, 
800-347-coMM, FAX: 501~1427; EmpL: 120; SIs. 

Allendale, NJ 07401, Tel: 201-825-8080; Empl: 47; SIs. MgT" Bill Allen VP Sis.; DIst. MgT: Bill Allen VP Sis. 
Mgt" Yoshi Paulovich 

Local Distributors 
NJ Norwood, Sanyo Semiconductor Dlstbn. 

....................... ................. 201-784-0303 

SAPHIKON, INC. 51 Powers SL, Milford, NH 03055, Tel: 
603-8730-5831, FAX: 603-8730-1256; EmpL: 75; SIs. Mgt" 
Linda Berthiaume 

... S CI ~ IIRi" ••••• 

FAX: 415-856-4732 
SARONIX, 151 Laure Lane, Palo Alto, CA 94303, Tei: 415-

856-8900, TELEX: 348465; FSC No.: 6.1441; Empl.: 44; SIs. 
MlJr" Dean Ransom; Dlst. Mgt" Dean Ransom 
. . . ...... .. .. .. . . . . .. .. .. ... . . . . . .. .. . . . . . .. A'1455-1459 

Local Sales Offices & Reps 
ALHuntsv1l1e, Interep Assocs.lnc. ........ 205-681-1096 
CO Parker, Parker webster Co. ............ 303-841-4888 
CT Torrington, Phoenix Sales ............ 2030-496-7709 
FL Altamonte Spri'19s, SIs. Engrg. Concepts 

................ ; . .. .. .. • .. . .. .. . . . . . .. 305-I!B2-48oo 
FL Deerfield Beach, Sis. Engrg. Concepts 305-426-4601 
GA Norcross, Interep ..................... 404-449-8680 
IL Rolfing Meadows, Phase II ............ 706-806-1330 
IN Indlariapolis, EMCI .................... 317-921-3450 
MO Columbia, Genl. Radio Supp. ......... 301-995-6744 
MD Rockville, All AmeriCan ..... :......... 301-251-1205 
MA . Norwel~ NorrisAssocs.lnc. ........... 617-8se:-7.988 
MA Wakefield, All Anierican............... 617-246,-2300 
MI Jenisen, R. C. Nordstrom & Co. ....... 616-457-5762 
MI Southfield, R. C. Nordstrom & Co. ..... 3130-559-7373 
MN St Paul, Innovate ........... .. .... . ... 612-225-8772 
NY Reno, Galena Technlg. Grp. .......... 702-746-0842 
NJ Englewood, Harold Grey Assocs. ..... 201-894-0894 
NY Buffalo, Lynn ASsocs. ....... .. .. .. .. .. 716-631-()054 
NC Raleigh, J & B SIs. .. :................. 919-7830-9440 
OH Dayton, J. C. Hofstetter ............... 513-459-1239 
OH Medina, J. C. Hofstetter ............... 216-241-4880 
OR Beaverton, Pacific Mktg. Specialists Inc. 

• • .. ... . .. • . .. .. . . .. .. . . .. . .. .. .. .. .. ... 5030-841-9373 
. TN Greenville, Interep .................... 615-639-3491 

TX Dallas, J.Y. Schoonmaker Co. " . . . . . •. 214-349-1850 
TX RIchardson, All American . ~........... 214-231-5300 
lIT Murray, Parker Webster Co. . .•... .. ... 801-266-9939 
WA Redmond, Pac~ic Mktg. Specialists .•• 206-862-3144 
WI Wauwatosa, Phase II • ."............... 414-771-9966 
. EXP CA, Palo Alto, SaRonlx ............... 415-656-8900 

Local Distributors 
CA Anaheim, Deco Elctrns. ............• ;. 714-630-8252 
CA Manhattan Bch., Prime Electro Prods. 

.. .. . .. . . . ... ••. .• .• •.•.. . ••. ..•..•.• .. 2130-379-3642 
CA Manhattan Beach, Prime Electro Prods; 213-37\1-3842 

. CA San Diego, Deco Elctms. ............. 619-8930-1595 
CA Sherman Oaks, Delay Line Dlsts., Inc. 81 B-9B6-9455 
CA Sunnyvale, Target Eictrns. ............ 406-733-0384 
CO Englewood, Indaloo ...... .. .. . .. .. . ... 303-795-3431 
FL Melbourne, GenL Radio Supp. Co. .... 407-242-8151 
FL Miam~ All American .;................ 305-621-8262 
IL Palantina, Technlg. Sis. Inc. ........... 706-991~ 
MA Wilmington, NorthStar Elctms. . .•.. . . .• 506-657-5155 
MN Eden Prairie, All American ............ 612-844-2151 
NJ Camden, G&r*8I Redo SllPP' Co. .... 809-984-8560 
NJ Whippany, ADI ............ ,........... 201-426-0510 
NY . Ml Vernon, AlIAmerIc9n • .. .. .... .. ... 91.4-699-2224 
NY .. Stonybiook, Dove EIctrn Comps. ..... 516-889-7733 
OR Portland, RII(far See. 90.' ............ : 503-232-3404 
TX RIctIardson, EWiri9 EIctrns.. Inc. ....... 214-231-6725 
WA Seattle, Radar .EIec.Co. : ..... .. .... ... 206-282-2511 
WI MiiwalJkee, Technlg.SIs.Inc. .......... 414-Qe4-5015 

SAS ·IIIIDUSTRIES iiNC. Wading River ~ Ad., 
.. ManorvIlle,N'f 11949,TeI: 516-727-1441, 1-800-544-
~,F~:51.727-1387; FSC No.:4L975; ErnpI.:35; SIs. 
Mgt" SteVe SI8Ckis 

S. B. ELECTRONICS, INC. 131 South Main St, Barre, VT 
05841, Tei: 802-476-4148, FAX: 802-476-4149; FSC No.: 
49588; EmpL: 40; SIs. MgT" Mark Browning 

W~~AINI~~ 
, ~ ~ UNiT OF ZERO CORPORATION 

FAX: 818-444-3953 
SCANBE, Unit of Zero Corpondion, 3445 Fletcher 

Ave., EI Monte, CA 91731, Tel: 619-452-9333. TWX: 910-
587-3437; Empl.: 125; DIs/. Mgr" Reggie Streicher 
. . . .•.. .. . .•. . .. . .. . .. . . •. .. . . . ... .••.. .... C'1098-1099 

Local Distributors 
AL Huntsville, Hall-Mark EIctms. . . • . . . . . .. 205-837-8700 
,,;z Phoenix, Force EIctms. ............... 602-437-1080 
,,;z Phoenix, Hall-Mark Eictrns. ........... 602-437-1200 
CA San DIego, Force Elctms. ............. 619-569-8661 
CA Chatsworth, Hall-Mark EIctms. ........ 818,773-4500 
CA EI Segundo, Force Elctms. ............ 2130-772-1324. 
CA Irvine, Hall-Mark EIctms. .•....•....... 714-727-8000 
CA Rock"n, Hall Mark EIctms. ............ 386-624-9181 
CA San Diego, Hall-Mark EIctms. ......... 619-268-1201 
CA San Jose, Hall-Mark EIctms. ..•....... 406-432-4000 
CA San Jose, Rose EIctms. .............. 406-2630-9700 
CA Santa Clara, Force EIctms............. 406-746-1324 
CO Englewood, Hall-Mark ................ 303-790-1662 
CT Cheshire, Hall-Mark Elctrns. . • . • • . . . . .. 2030-271-2844 
CT Danbury, Heillnd Elctms. .............. 2030-797-8800 
CT Danbury, f'ilgram Elctms. •...•.•..•... 2030-792-7274 
CT So. Windsor, Car-Lac Elctms. ......... 2030-262-()831 
CT WalHngIord, Greene-Shaw Co. ....•... 203-265-3333 
Fl Casselberry, Hall-Mark EIctms. ••.... " 407-830-5855 
FL Largo. Hall-Mark Elctms. .............. 8130-541-7440 
Fl Melbourne, Greene-Shaw Co. . . . . . . . .. 407-951-3636 
FL Pompano Beh., Hall-Mark EIctms. ..... 305-971-9280 
GA Norcross, Hall-Mark Elctms. .......... 404-447-8000 
IL Rosemont, Advent EIctrns. ............ 706-297-8200 
IL WoodaIe, Hall-Mar1< E1ctrns. ... . . • . . • . . 312-860-3800 
IN Indianapolis, Advent EIctms. .......... 317-872-4910 
IN Indianapolis, Chelsea Elctms. ......... 317-2530-9085 
IN lndianapoNs, Hall-Mark EIcIrns. .. ...... 317-872-8875 
IA Cedar Rapids, Advent EIctms.. ........ 319-3830-0221 
KS Lenexa, Hall-Mark Elctms. ............ 913-886-4747 
Kg Overland Pk., Olive EIctms. ; .......... 913-362-1923 
MD Columbia, Hall-Mark EIctms. .....•.... 301-9aa-s800 
MD Jessup, Treeko SIs. ................... 301-47D-3300 
MA Billerica, Hall-Mark Eictms. ............ 617-935-8777 
MD Columbia, Peerless Radio ............ 301-997-1717 
MA Newton, Greene-Shaw . . . •. . . . . . . . . . .. 800-676-6876 
MA Wilmington, HeiUnd EIcIrns. •.......... 508-857-4870 
MI Farmington Hills, Advent Elctms. ...... 313-477-1650 
MI Livonia, Hall-Mark Elctms. ............ 3130-462-1205 
MI Livonia, R.S. E1ctms. .................. 3130-525-1155 
MN Eden Prairie, Hall-Mark Elctms. ....... 612-941-2600 
MO Earth City, Hall-Mark Elctms. . . . . . . . . . • 314-291-5350 
MO Maryland HIs., Olive Elctms. .......... 314-997-7709 
NJ Cr8nIord, Garden State EIctms. ....... 201-272-8400 
NJ Fairfield, Hall-Mark EIctrns. . . . . . . . . . . . . 201-575-4415 
NJ Ml Laurel, Hall-Mark EIctms. ..•.. :.... 809-235-1900 
NM Albuquerque, International Elctms. .... 505-291-9951 
NY Bohemia, Car-Lac E1ctrns. ............ 516-567-4200 
NY BuflaIo, Summit Elctms. .............. 716-887-2800 
NY Fairport; Hall-Mark Elctrns. ..•......... 716-425-3300 
NY Lynbrook, Peerless Redo ............. 516-5930-2121 
NY Rochester, Sunmtt EIctms. ........... 716-334-8110 
NY Ronkonkoma, Hall-Mark Elctms. ...... 516-737-OSOO 
NC Raleigh, Hall-Mark Elctrns... • .. .. .. .. • 919-872-0712 
OH Solon, Hall-Mark EIctms. •. . . • . . • • . . . .. 216-349-4832 
OH Worthington, Hall-Mark EIctms. ....... 614-886-3313 
OK Tulsa, HalI-MarkEIctms. .............. 918-254-8110 
OR Beaverton, Rose EIec. DIstr. Co. ...... 503-829-9289 
PA EssIngton, TM:om ................... 215-521-3080 
TX Austin, Hall-MlIIk EIctms. .... , ......... 512-258-8848 
TX Dallas, Hall-Mark EIctms. .'........... 214-553-4300 
TX EI Paso, International Elctms. ......... 915-596-3406 

TX Farmers. Branch, Force ELctms. .:..... 214-247-9955 
TX Houston, Force EIctrns. ............... 512-476-2104 
TX HoustOn, HaII-Mark EIctrns. ....... ." ... 7130-781-8100 
lIT. West valley City, HalI-Mark EIctms. ••• 801-972-1008 
WA SeaIUe, Hall-Mark EIctrns. . . • . .. . . . . • • . 206-547-04:; 5 
WI New Berlin, Hall-Mark EIcIrns. ......... 414-797-7844 
WI Milwaukaa, Marsh EIctms. ............. 414-475-6000 

SCANNING DEVICES, INC. f08 Elm SL, Waltham, MA 
02154, Tei: 617-881-8991, FAX: 617-899-2235; EmpL: 16; 
SIs. Mgt" 0avId Chanoux . 

SCHAEFER, INC. Schaefer GmBH, 200 ButterfleId Dr. 
Ashland, MA 01721, Tei: 508-879-8658, ESVLIIiK: 510-
lQO-3630. FAX: 508-879-8889; EmpL: 80; SIs. MgT: 
Richard Sakakeeny 

Local Sales Offlcea & Reps 
AL Huntsville, Murcota ........ ,.......... 205-539-8476 
,,;z SoottsdaIa, Power Up EIctrn Sis. • • . . • • 802-955-1105 
CA LaHabra, West Coast Reps........... 213-690-9960 
FL Palm Bch. Gdns., Graham As8ocs. .... 407-622-4049 
'IL Arington HgIs.. Phoenix EIctrn Sis. .•. 708-394-4422 
KS Olatha, Tech. SIs. Assocs. ............ 9130-629-2800 
MO l:Iunt Valley, Eagle SIs. Corp. .......... 301-886-3930 
MA Whninsville, Power Factor & Asscic. ... 506-234-8415 
NY Wantagh, Bytec....................... 516-781-7400 
NC Winston-Salem, Moo:ota............... 919-722-9445 
TX Richardson, Jim Grey and Assoc. .••.. 214-699-9976 
lIT Ogden, Taylor Mktg. .................. 801'546-9570 

SCHAFFNER EMC, INc.. 625 lehigh Avenue, Union, NJ 
07063. Tei: 906-85Hl684. 800-367-5586, FAX: 908-851-
0118; SIs. MgT" Steva Cogger .......... , A.1634-1837 

Local Sales 0ffice8 & Reps 
AL Huntsville, Beacon Electronics ........ 205-881-5031 
,,;z Si:ottsdaIe, 'BSE, Inc. ...... .. .. .. .. .. .. 802-4830-0373 
CA Aubum, EwlllltFoIey, Inc. .••.••.••..•• 916-685-6591 
CA Fallbrook, Gary Chllcota Assoc. ....... 619-728-7878 
CA irvine, Groh Assocs. ..... ,............ 714-837-8871 
cA Los Alios, EWing-Foley, Inc. ...... .. .. . 415-941-4525 
CO Englewood, Delltron Co. .............. 3030-741"2122 
FL Maitland, Hutto HaWidns Assoc. •.•• ••. 407-831-2474 
Fl Pompano Beach, Hutto Hawkins Assoc., Inc. 

. . . .. .. . .. . .. .. .. . .. . .. . .. .. . . .. .. .. ... 305-979-0330 
GA Atlanta, Beacon Electronics. . . •• . . . . . • 404-256-9840 
IL Chicago, BNI EIctms. ................. 312-775-1717 
IA Merion, AEM.1nc. .................... 319-377-1129 
KS Lenexa: A.E.M.Inc. ••••..••••.••..••..• 913-888-0022 
MO Randallstown, Beacon North . . . . . . . . .. 703-478-2480 
NH Hopkinton, Selmark Assocs. .......... 506-376-2914 
MI Livonia, Electro Mktg. Grp. ............ 3130-421-7590 
MI Muskegon, Electro Mktg. Grp. ......... 616-796-1912 
MN MBndota HgIs.. G-II Sis. .... ~ .. .. .. .... 612-454-3088 
MO St Louis, A.E.M. Inc. .................. 314-296-9900 
NM Albuquerque, BSE Inc. •..•.••.• • . . . • . • 505-2930-2562 
NY Great Neck, F & F Metro .............. 516-482-4080 
NY Rochester, H. C. Johnson AIJYs. •. . • . .• 716-588-0777' 
NC Raleigh, Beacon Elctrns. .............. 919-787-8431 
OH N. Royalton, Electro Mktg. Grp. • • . • • • • . 216-562-Q075 
OH Vandalia, Electro Mktg. Grp. ........... 513-890-8322 
OK Tulsa, D.J. SIs. .. .. .. .. .. .. .. .. .. .. .. .. 918-663-8155 
OR Beaverton, Harry Levinson Co. ........ 503-690-1312 
PA Pittsburgh, Electro Mktg. Grp. ......... 412-6230-5400 
SC Greenville, Beacon Electronics. .. . .•.. 803-297-7830 
TN Knoxville, Beacon Electronics. . . • . • • • . 615-524-8325 
TX Austin, O.J. Sis. ....................... 512-256-3002 
TX Dellas, D.J. Sis. ....................... 214-783-8876 
lIT American Folk, DeIHron ............... 801"263-9413 
lIT Sandy, 0eI1tron Co. ................... 801-942-4878 
VA Sterling. Beacon North . . . .. ...•.•.•..• 703-476-2480 
WA Seattle, Harry Levinson Co ............ 208-382-1300 
PR Bayamon, Selmark Assoc. ............ 809-787-2096 
Can Ontario, Callbrooke Mktg. ............. 51.9-848-3810 

Local DIstributot8 
AL Huntsville, Cornp. Dlstrs. .............. 205-851-7800 
AL Huntsville, Cypress ................... ~83 
,,;z Tampa, AcacialOeal:lco .............. 802-894-2874 
,,;z Ternpe, ewress ...................... 802-966-2256 
CA Buena PI<, Cypress/RPS •......•..... 714-521-5230 
CAFramont, AcacialOeanco ............. 415-6230-7500 
CA Gardena, Cal. Switch .................. 2130-770-2330 
CA Irvine, 'Acacia/Oeanco ................ 714-66(H)834 
CA Manhattan Bch., Prime Electro Prods. 

CA San DIego, Acacia ................... . 
CA San DIego, Cypress EIctrns. ........ .. 
CA San Diego, Southland Comps. ••••..•• 
CA San Joae, Rose Elctms., ........ ." .... . 
CA Santa Clara, Cypress EIctms. ........ . 
CA Woodland Hills, Cypress ............. . 
CO Denver, lEe ......................... . 
CO Englewood, Cypress ........... : .... .. 
CO. Lakewood, Acacia/Oeanco ., ......... . 
CT WaiUngIord, Sager EIctrns. .......... .. 
Fl Qrtando, Sager EIctms. ............. .. 
IL Bensenville, Cypress ................ . 

213-379-3642 
619-597-0577 
619-535-0011 
819-873-3800 
406-2830-9700 
408-980-2500 
818-710-7780 
3030-292-6121 
3030-792-5829 
303-232-2882 
2030-285-4800 
407-2~114 

312-350-2005 

778 North .American offices.only. For worldwide reps & distributors, .see VoL W. EEM 1991 



Manufacturers and Sales Offices Directory 
IL Hollman Estates, IEC ................. 312-843-2040 
IL Schaumburg, CPS Elclrns. . . . . . . . . . . . . 706-884-6620 
Me CoIumbla, D.K Elclms. . . . . . . . . . . . . . . • . 301-995-1950 
MD Columbia, Sager Elctrns. . . . . . . . . . . . . .. 301-995-6580 
MA canton, Impact Sis. ................... 617-821-1500 
MA Hingham, Sager Elclms. .............. 817-749-6700 
MA Marlboro, Now EIcIms. .. . . . . . . . . . . . . .. 506-460-0187 
MI SE Grand Rapids, AM Elclms. ........ 616-531-9300 
MN Eden Prairie, Cypress Elclms. ......... 612-934-2104 
MN New Brighton, Chris Elctrns. .......... 612-631-2647 
MO St Charles, Finnigan Elclms. .. .. .. .... 314-946-6201 
MO St Charles, Heartland ................ 314-92&-6010 
NV Rsncho Cordova, Acacia/VWR Elclrns. 

....................................... 916-638-1861 
NH Salem, Sager Electms. .. .. .. .. .. .. .... 603-898-1348 
NJ Moorestown, Marlac •.....•........... 609-234-4200 
NY Hauppauge, Sager Elclrns. . . . . . . . . . . .. 516-346-1300 
NY Rochester, MasNne EIcIms. ........... 716-546-5373 
NC Raleigh, Camp. DisIs. ................. 919-659-3391 
NC Raleigh, Sager Elclrns.. .. .. .. .. .. .. ... 919-650-9550 
OR Beaverton, Cypress ...... .. .. .. .. .. ... 503-223-8900 
PA Mars, Sager Elclrns. .................. 412-772-2233 
PA McKean, Advacom ................... 814-476-7774 
PA Philadelphia, Sager EIcIms. ........... 215-464-4336 
TX Dalles, Camp. Distrs. .. .. .. .. .. .. .. .... 214-644-0373 
TX Dallas, Cypress ....................... 214-255-Q065 
TX Richardson, Co~ Tech. Corp. ....... 214-437-2211 
UT Sail Lake City, IEC .. ...... .. .. .... .... 801-977-9750 
WA Blaine, Memco ....................... 604-590-1553 
WA B<ithel~ Cypress ...................... 206-483-1144 
WA Redmond, Acecia/Deenco............ 206-881-5566 
WA Seattle, Kam Elctrns.. .. .. .. .. .. .. .. .. • 208-382-1300 
WV McKean, Advacom ................... 814-476-7774 
Can BurNngton, Ont, Anemale Source Comp. 

.. . . . .. .. .. . .. . .. . . . . .. . .. . .. . . . . .. .. .. ~ 16-335-6385 

SCHAFFNER EMC, INC., 825 Lehigh Avenue, Union, NJ 
07083, Tel: 908-851-0644, 800-367-5566, FAX: 906-851-
0116; Sis. Mgr; Mark Lazar .. .... .. ...... ...... D·1321 

Local Salas Offices & Reps 
AZ Phoenix, Barnhill Assoc. .............. 802-955-2955 
CA Concord, Microwave Meas. ........•.. 415-646-0377 
CA Pleasanton, Microwave Meas. .....•.• 415-646-0377 
CA San Diego, Amasco .................. 619-292-7666 
CA Torrance, Amasco .................... 213-781-9494 
CO Englewood, Barnhill Assoc. ....•...... 303-792-9500 
FL Clearwater,8MI ..................... '. 813-796-2378 
FL Satellite Beh., 8M1 .................... 407-777-6303 
GA Atlanta, 8M1 .......................... 404-449-8464 
GA Sylvester,8MI........................ 912-776-4100 
II.. Willowbrook, PVA Corp. . . . . . . . . . . . . . .. 708-655-3355 
IN Fishers, carter Technlg. .............. 317-1142-9277 
KS Lenexa, Midtec ....................... 913-54H)505 
MA Burfington, Intersell ................... 617-273-3844 
MI Farmington Hills, Carter Technlg. •.... 313-477-7700 
MN Minneapolis, Loren F. Green/Minn. ... 612-571-«l66 
MO Stlouis, Midlec ...................... 314-275-6666 
NM Albuquerque, Barnhill Assocs. ........ 505-299-7658 
NY Great Neck, ATI ...................... 516-829-3770 
NY Syracuse, LabIronics ................. 315-455-7314 
NC Raleigh, 8M1 .......................... 919-787-0330 
OH Englewood, Carter Technlg. . . . . . . . . . . . 513-636-0951 
OH Pauma, Carter Technlg. ............•.• 218-348-0400 
OR Wilsonville, Syntek . . . . . • . . . . . • . . . . . . . . 503-682-2750 
PA Huntington Valley, Sc~Rep .•......... 215-322-6500 
PA Pittsburgh, Carter Technlg............. 412-828-3800 
TX Austin, Barnhill Assocs. ............... 512-343-8448 
TX Houston, Barnhill Assocs. .. .. .. .. .. .. . 713-266-2666 
TX Houston, Barnhill Assocs. .. . . . . . . . . . . . 713-776-2382 
TX Richardson, Barnhill Assocs. ....•..... 214-231-2573 
UT Oram, Barnhill Assocs. .. :............. 801-228-1239 
VA Fairfax, Sc~ep, Inc. .................. 703-385-0600 
WA Bellevue, Syntek ...................... 206-462-7700 
WA Bellevue, Syntek .... .. .......... ...... 509-466-0451 
can ac, Jerome & Francis Co. ........... 804-966-1266 
can Ontario, CaIbrooke Mktg. ............. 519-848-3810 
can Ontario, Webster Instr. ................ 416-825-0600 

SCHAUER MANUFACTURING, 4500 Alpine Ave, 
Cincinnati, OH 45242, Tel: 513-791-3030, FAX: 513-79i-
7192; E"1lI.: 195; SIs. Mgr; A A Groenewold; Dlst. Mgr; 
Dan Shaw 

SCHELL INC., p.o. Box 12669, 2800 22nd St N., St 
Petersburg, FL 33733, Tel: 813-822-2800, 800-237-2600, 
FAX: 813-822-8800; EmpL: 50; SIs. Mgr; Tom Emeking; 
Dis!. Mgt; Steve Hahn 

SCHENCK PEGASUS CORP, 2890 John R, Troy, MI 
48083, Tel: 313-689-9000, TWX: 810-232-1529, FAX: 313-
669-8578; En'lpl: 130; Sis. Mgr; David Sallberg , 

SCHLEGEL CORP, p.o. Box 23197, Rochester, NY 14692, 
Tel: 716-427-7200, TELEX: 6654121, FAX: 716-427-9993; 
E"1ll: 500; SIs. Mgt; Duncan Tyrrel 

SCHLEUNIGER USA'INC., 150 Dow St Tower Four, 
Manchester, MI 03101, Tel: 603-668-8117, FAX: 603-668-
8119; Empl.: 11; SIs. Mgt; Charles C. S. Burns 

SCHLUMBERGER INDUSTRIES, Tranducers Div, 
11321 Richmond, M-102, Houston, TX 77082, Tel: 713-

/ 558-2587, TELEX: 791209, FAX: 713-5q8-8954; SIs. Mgt; 
Robinson Ord 

SCHLUMBERGER INSTRUMENTS, Schlumberger 
Technlgs., 829 Middlesex Tumplke, Billerica, MA 01821, 
Tel: 508-671-9700, 1-600-225-5765, FAX: 508-671-9704; 
EmpL:70 

SCHLUMBERGER INSTRUMENTS, Schlumberger 
Technologies, 20 North Avenue, Burlington, MA 01803, 
Tel: 617-229-4625, FAX: 617-229-4885; FSC No.: 1T316; 
Empl: 50; SIs. Mgr; Michael Milona 

SCHNEIDER CORP. OF AMERICA, 400 Crossways 
Park Drive, Woodbury, NY 11797, Tel: 516-496-8500, FAX: 
516-498-6524; Empl.: 13; SIs. Mgt; Dwight Lindsey; Dis!. 
Mgr: Dwight Lindsey 

SCHONSTEDT INSTRUMENT CO, 1775 Wishle Ave, 
Reston, VA 22090, Tel: 703-471-1050, FAX: 703-471-
1795; Empl: 45; Sis. Mgt; O. K Davis 

SCHon CORP, 1000 Parkers Lie. Rd., Wayzata, MN 
55391"Tel: 612-475-1173, FAX: 612-475-1766; FSC No.: 
80023; Empl.: 325; SIs. Mgt: A Schmitt 

Local Sales OIficas & Reps 
MA Needham, Hatch Assocs. ............. 617-963-3306 

SCHon ELECTRONICS, 42 Silvermine Road, Seymour, 
CT 08483, Tel: 203-881-0102, TWX: 710-451-6911, FAX: 
203-881-0098; Empl: 150; SIs. Mgt; Ross Wieringa 

SCHon GLASS TECHNOLOGIES, INC, 400. York 
Ave, Duryea, PA 16642, Tel: 717-457-7465, TWX: 510-
671-4535, FAX: 717-457-6960; FSC No.: 23-189-1403; 
Empl: 500; SIs. Mgt; J. Nimrnerfroh 

SCHRACK NORTH AMERICA CORP., 1995 Pond 
Ad., Ronkonkoma, NY 11779-7209, Tel: 516-737-0099, 
FAX: 516-737-2550; E"1ll: 10; SIs. Mgt; John Walsh; 
Dist. Mgr; Christopher Maza ............. a·1570-1576 

Local Sales Offices & Reps 
AL Huntsville, DHR Mktg. ................ 205-533-5165 
/IZ. Phoenix, CPS Assoc. ................. 602-246-1097 
CA Arcadia, Van Gotl & Assocs. .......... 818-445-9728 
CO Boulder, S1raIford Grp. ................ 303-530-3194 
FL Miami, Omnitron ...................... 305-448-0050 
FL Tampa, SAT MkIg. .................... 813-884-4805 
IN Mishawaka, Power Comp. ............ 219-256-6630 
MO Hazelwood, Acom Elclms. ............ 314-731-2002 
MD Hunt Valley, Eagle.................... 301-668-3930 
MA Swansea, Poisson & Assoc. .......... 508-677-3655 
MI Ypsilanti, Tech Rep................... 313-572-1950 
MN Roseville, TLC ........................ 612-483-2226 
NJ Lawrenceville, DVS Co. ............... 809-696-1112 
NJ Matawan, Sheppard .................. 201-566-0095 
NY Liverpoo~ Lynn ....................... 315-457-6659 
NC Raleigh, Spears ...................... , 919-790-7606 
OH Highland HIs., KT /Depco ............. 216-442-6200 
PA Gibsonia, Lynn ....................... 412-443-3670 
TX Dallas, Pro Sis. ....................... 214-387-0344 
WA Bellevue, Caruso & Co. ............... 206-454-1261 
can Ontario, Honeywell Lid. ............... 416-293-8111 

Local Distributors 
AL Birmingham, ACK 100 .•...•.......... 205-322-0588 
AZ Tempe, Control Des. Supp. ........... 802-629-7981 
CA City of Industry, /TAL ................. 818-968-8515 
CA San Rafae~ Elctrns. Plus .............. 415-457-0466 
CO Denver, CSID .. .. .. .. .. .. .. .. .. .. .. .. . 303-292-9594 
CT Middlefield, Control Des. Supp. ... . . . . . 203-349-0200 
FL Ft Lauderdale, Southeastern EIcIms. 

GA Stone Mountain, Control Des. Supp. .. 
10 BoIse, Bolen's Control House ......... . 
IL Carol Stream, Lectro Comps. •..•..... 
IN Indianapolis, Control Des. Supp. ..... . 
IA Marion, Control Des. Supp. .......... .. 
KS Kansas City, Control Des. Supp. •..•.. 
ME Gray, Longhill Electro. Tech. ........ .. 
MD GaitherSburg, Axis Elec. ............ .. 
MA Norwood, Emlel .................... .. 
MI Ypsilanti, Tech Rep .................. . 
MN Minneapolis, Control Des. Supp. .•.... 
MO St Louis, Control Des. Supp. ........ .. 
NJ Lodi, Nidisco ....................... .. 
NJ Paramus, Electro Control Supp. ...•..• 
NJ Pemsauken, IMS Dislbn. .. .......... . 
NY Newburgh, Electro .................. .. 
NY Ronkonkoma, All American .......... . 

305-583-4131 
404-979-3500 
208-363-5280 
708-690-0520 
317-766-4559 
319-373-2923 
913-362-4248 
207-657-2183 
301-640-9640 
6.17-789-9500 
313-229-2961 
612-721-1828 
314-428-3150 
201-773-1771 
201-636-2112 
609-662-1770 
914-561-5330 
516-981-3935 

SCHUST 
NC Charlotte, C.p.s. ...................... 704-588-4410 
NC PIneville, Control Des. Supp. •..••...•. 704-588-4410 
OR Portland, Dunn EIcIms. ............... 503-280-0214 
OR Portland, 04 Controls, Inc. ............ 503-231-8058 
PA Malvam, Control Des. Supp. .......... 215-296-0150 
TX Dallas, Control Des. Supp. ............ 214-358-1441 
TX Houston, Wofford Elec. ............... 713-847-3583 
WA Boseman, C.ED. .... .. .. .. .. .. .. .. .. .. 509-535-8891 
WA Seattle, Stusser Elec. Co. ............. 206-824-8770 
Can Scarborough, Honeywell .............. 514-337-1104 

SCHROFF INCORPORATED, 170 Commerce Dr, 
Warwick, RI 02886, Tel: 401-732-3770, FAX: 401-7311-
7988; Empl.: 120; SIs. Mgt: William Bottis 

SCHUMACHER ELECT. CORP, 7474 N. Rogers Ave., 
Chicago, IL 60626, Tel: 312-973-1600, FAX: 312-973-
7781; Empl: 700; SIs. Mgr; Norman Patinka 

[§J SCHURTER 

FAX: 707-778-6401 
SCHURTER, INC., 1016 Clegg Ct, Patelums, CA 94952, 

Tel: 707-778-8311; FSC No.: 61935; SIs. Mgt; Bruno H. 
Schurter ... A.1638-1639; a·1389, 1771; C·151f1-1520 

Local Sales OIficas & Reps 
AL Madison, Benchmark Tech. SIs. Inc. . .. 205-464-0033 
/IZ. Scottsdale, JK & Assos. .. .. .. .. .. .. ... 602-990-8804 
AR Lillie Rock, Doby Assoc ....... ,....... 501-221-0326 
CA La Habra, Cygnus SIs. Engrg, Corp. ... 213-691-2993 
CA San Jose, Arnold Tech. SIs, InC. ...... 408-954-0400 
CO Broomfield, Summit West Mktg., Inc. .. 303-460-9800 
FL P~ Ben, IMR, Inc. .............. 305-942-2449 
IN Carme~ Newlon & Assocs............. 317-577-5895 
GA Norcross, Benchmark Tech. SIs. Inc... 404-446-1711 
11. Arlington Hgts., MJ Pstersen & Assoc., LId. 

. . . .. . . . .. . . . . . . . .. . . . . . .. .. .. .. .. . . ... 706-577-8200 
MN Shorewood, Frank Anthony Mktg. ..... 612-474-2850 
MS Jackson, Doby Assocs. ............... 601-981-1138 
MO St Louis, Acom Elclms.lnc. ........... 314-421-1751 
NH Nashua, Bell Controls ................ 803-662-6984 
NJ Ho-Ho-Kus, D. J. Fisher Co. . . . . . . . . . .. 201-652-0090 
NJ Medford, Champion EIctm. Sis. Co. . • .. 609-983-0932 
NY Fairport, TAC SIs, Inc. ................. 716-377-2250 
NC Raleigh, Benchmark Tech. Sis. Inc. .... &19-850-0633 
OH Beechwood, Electronic Salesmasters 

OR Hillsboro, Doran Sis. ................ .. 
TX Dallas, Reese & Assocs. ............ .. 
UT SaHake City, Prorep Mktg. .......... . 
WA Redmond, Doran Sis. ................ . 

Local Distributors 

218-831-9555 
503-640-4500 
214-224-1000 
801-266-3434 
206-885-1885 

CA Irvine, Kensington Elclms, Inc. ........ 714-566-0575 
CA Livermore, Quail Elctrns. .............. 415-373-6700 
C1 Wallingford, Sager Elctrns. ..•...•..... 203-265-4800 
FL Orlando, Sager ....................... 407-240-3114 
GA Norcross, NRC-Jarco Dixie, Inc. . . . . . .. 404-729-0411 
11. Elk Grove Village, Nu-Way EIcIm. Distrbs. Inc. 

....................•.................. 708-437-7120 
MD Columbia, Sager EIcIms. . . . . . . . . . . . . . . 301-985-6580 
MD Rockville, FlC Corp. .. .. .. .. .. .. .. .. .. . 800-638-6594 
MA Hingham, Sager Elclms. ........ ...... 617-749-7600 
MA Sandwich, JV ELctms. .....•.......... 506-833-0700 
MN Plymouth, LeeQs Electro CoIY1ls., Inc. 

NH Salem, Sager Elclms. ................ . 
NY Hauppauge, Sager Elclms. .......... .. 
NC Raleigh, Sager Elclms. .............. .. 
OH Strongsville, Fuse World ............ .. 
OR Tualatin, Moore Elclms, Inc. •......... 
PA Harrisburg, Ad-Tech Elctrns., Inc .•..... 
PA Mars, Sager Elctrns. ................ .. 
PA McKean, Advacom ................. .. 
PA Philad~hia, Sager Elclms. ........•.. 
TX Dalles, Fuses, Inc. .................. .. 
WI Oconomowoc, GW EIcIrns. Lid. ...... . 
Can Markham, Ont, Birde Mktg. .. ........ . 

612-557-1277 
603-896-1348 
518-348-1300 
919-850-9550 
216-238-1330 
503-892-5333 
717-561-9905 
412-772-2233 
814-478-7774 
215-484-4336 
214-341-6407 
414-567-9445 
416-477-7722 

SCHUSTER ELECTRONICS, 8 Beattie Court, Huntington, 
NY 11530, Tel: 516-271-D59O; SIs. Mgt; Max Schuster 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 779 



SCIENC Manufacturers and Sales OffIces' Directory 
SCIENCE ACCESSORIES CORP. 200 Walson Blvd, OH Willoughby, Val-Skoi SI& .............. 21~1 

StraIIord, CT 06497, Tel: ~8, FAX: 203-381- PA King of Prussia"Freedman-MaIta Assocs. 
9270; ~: 40; SIs. Mgr: H. A Cleveland 

SCIENCE & ENGRG. CONSUlTANTS, INC. 1820 
DiIIc:overy St., Ste. 300, Reston, VA 22090, Tel: 703-471-
1600, FAX:703-281-9778;~: 2; SIs. Mgr: Dr. Joseph 
T.SIawIck 

SCIENCE/ELECTRONICS, P. a Box 988, Dayton, OH 
4S401-o988, Tel: 513-859-5555, FAX: 513-859-7930; 
EmpI.: 25; SIs. Mgr: E. E. Pottl; Dist. Mgr: J. Tanksley 

SCIEIIlTECH, INC. 5849 Arapahoe Ave.. Boulder, co 
80303, Tel: 303-444-1361, 800-525-0522, TWX: 91 (HMI>-
0994, FAX: 303-444-9229; ~: 35 

SClENTlFIC-AltANTA, INC. See Optima Enclosures 

SCIENTIFIC INSTRUMENTS, 4400 w. Tiffany Dr. west 
Palm Beach, FL 33407, Tel: 407-881-8500, FAX: 407-981-
8556; FSC No.: 591197614; EmpI.: 52; SIs. Mgr: MIke 
Capers; DI8t. Mgr: Mike Caper!I -. 

SCIENTIFIC RESEARCH CORP. See TRAK 
Microwave Corp. 

so. 
FAX: 415-471-9752 

SCIENTIFIC TECHNOLOGIES INC., Control 
Components Dlv. 31069 GenstarRd,' Hayward, CA 
94544-7831, Tel: 415-471-9717, 800-221-7060; FSC No.: 
52797; EmpL: 25; SIs. Mgr: Paul No Dreiseszun 
. . • . • . •• ... • •. . • . •. . • . • •. . •• •• . . . • . .. . . • . . •• ...1m-1519 

SCIENTIFIC TECHNOLOGIES INC. Optical Sensor 
Dlv. 31069 Genstar Rd, Hayward, CA 94544; Tel: 415-
471-9717, FAX: 415-471-9752; EmpI.: 120 

SClTEQ ELECTRONICS, INC. 8401 Asro Dr. San Diego, 
CA 92123, Tel: 619-29:H1SOO, TELEX: B82OO8, FAX: 619-
292-9120; FSC No.: 70561; EmpL: 40; SIs. Mgr: Phil 
Feinberg 

..•........ . ••....•••... .. •..••...•.. .• 215-337-9211 
TX RIchardson, Eagle MkIg. •••••••••••..• 214-238-5383 
WI Brookfielcl, Heartland Tech. MkIg. ••••• 414-792-0920 

Local DIstribuIots 
CA Garden Grove, NaIl. cap. SUpp. .•••..• 
CA San Jose, Compass ~ ..•....... 
CT Wallingford, Mid-StaIe EIctms. ....... . 
FL Ft Lauderdale, Brothers EIec. ........ . 
FL Ft Lauderdale, NRC EIcIms. ......... . 
.. Bensenville, Voyager EIec. •.•..•..•... 
IL Schaumburg, Q.P.s. ................. . 
MA Burlington. T LC. . , ................... . 
MA Framingham, Now Ek:tms. •..•........ 
MA No Chelmelord, Pilgrim EIec. .•........ 
MN Eitzen, CapacItor Assocs. ............ . 
MN Fridley, Voyager EIcIms. ............. . 
NJ E. Brunswick, Brothers Elctms. •• , •••.. 
NJ Rockaway, Toner Inds. .••.......•....• 
NY Melville, SAl ....••....••.....•.....••. 
NY Ronkonkoma, Spectrum ~ ..••.•. 
TX Dallas, Off-the-Shell ~ .•...•.... 
TX Fl WOfIh, C • W Supp. .............. . 
WA Seattle, Vesco EIcIms. ....•........... 

714-1192-7744 
408-432-7575 
203-265-8900 
305-561-6700 
305-772-4500 
312-981>-1300 
312-984-8820 
617-273-0140 
617-235-9501 
617-454-9889 
507-495-3130 
612-571-7788 
201-239-2200 
201-586-9000 
516-293-2710 
516-737-6900 
214-239-0808 
817-931-(1395 
206-575-3607 

SEAFAB, INC. 14648 N.E. 95th St., Redmond, WA ~ 
Tel: 206-881-2778, FAX: 206-882-0707; E"1ll: 80; SIs. 
Mgr: Bruce Murray 

SEAL TRON, INC. 9705 Reading Road, Cincinnati, OH 
45215, Tel: 513-733-8400, FAX: 513-733-0131; FSC No.: 
3678; EmpL: 140; SIs. Mgr: "-Dawson 

SEASTROM MANUFACTURING CO •. INC. 701 
Sonora Ave., Glendale, CA 91201, Tel: 213-245-9121, FAX: 
816-246-8803; FSC No.: 88928; EmpI.: 80; SIs. Mgr: Dave 
Buddecke 

SECMA, INC. Secme, 17752 SJ<yp8rtc Circle No. 200, 
Irvine,CA 92714, Tel: 714-281-()61O, FAX: 714-281-9390; 
EinpI.: 400 

SECTOR MICROWAVE IND. INC. 999 Grand Blvd, Deer 
Park, NY 11729, Tel: 516-242-2300, TWX: 511>-227-11075, 
FAX: 516-242-8158; EmpI.: 45; SIs. Mgr: 1l1omaS Nelson 

SECTOR SYSTEMS CO. INC. 416 Ocean Ave.. 
Marblehead, MA 01945, Tel: 617-639-2825;~: 10 

SECURITY PLASTICS, INC. 14427 NoW. 6OIhAve.. MIami 
SCOPE INCORPORATED, 1880 MIchael Feraday Dr. Lakes, FL 33014, Tel: 305-823-544G, FAX: 305-557-1431; 

Reston, VA 22090, Tel: 703-471-5600, FAX: 703-471- ~: 400; SIs. Mgr~ Nelson RodrIguez 
1715; ~: 150; SIs. Mgr: J. Tletge, Dir. PO 

SC TECHNOLOGY, INC. 366 EarhartWay, Uverrnore, CA 
94550, Tel: 415-373-9230, FAX: 415-373-9416; SIs. Mgr: 
SusenLKarI 

SCREENPRINT COW, See Cow Switch, Div. of 
Screenprint Cow 

SEABOARD ELECTRONICS, 70 Church St., New 
Rochelle, NY 10805, Tel: 914-235-8073, TELEX: 646289; 
Empl: 40; SIs. Mgr: Bernie K~ DIst. Mgr: Subhash 
GrandhI 

FAX: 201-664-8544 
SEACOR, INc., 123 Woodland Ave, Westwood, NJ 07675, 

Tel: 201~5600; EmpI.: 20 ... ....•.•.. . .. .... A.1137 

Local Sates Offices & Reps 
AL Huntsville, Summit Mktg............... 205-721-1701 
AZ T8If1l8, FP SIs.. • . . . . . . . . • . . . . . . . . . • . . 602-894-5303 
CA Sen Jose, H. W. Assocs. .............. 408-99&-9940 
CO Denver, HH.eveI Mktg. . . .. . . .• . .. . . . . . 303-880-9685 
FL Melbourne, R-Rep Co. ................ 407-242-9800 
GA Norcross, Summit Mktg. Aaaoc. .••.... 404-498-4530 
It. Inverness, Heartland Tech. Mktg. •.••. 708-358-9822 
Me Bel AIr, Freedman/Malta Aaaoc. •••••• 301-979-3148 
MA Sudbury,!<SAo! New England ..•.•..• 508-443-5881 
MN St Pau~ The Johnson Co. ....•....••. 612-641-1878 
Me) SL louis, Acorn EIctmS. •..•....••..... 314-421-1751 
NJ ParlIn, JMR SI& Inc. •• . . . . . . . . . • . . • . • . . 908-525-8000 
NM Albuquerque, FP SIs. ................. 505-345-5553 
NY Rochester, UpsIaIe Engrg. Sis. .....•.. 716-225-2363 
NO New HIli, Tom SanteI Assocs.......... 919-382-4091 
OH Powell, Val-SkoISI& ••.•••••.••..••••. 61~174 

SEEQ TECHNOLOGY, 1849 Fortune Dr. Sen JOse. CA 
95131, Tel: 408-432-7400. 1-800-333-7708, TELEX: 
298809, TWX: 9103362313, FAX: 408-432-9548; ~: 
370; SIs. Mgr: Phil Ortiz. VP Worldwide SIs.; Dist. Mgr: 
Pet Bringuel 

Seik.o Instruments 

FAX:21~517-7792 
SEiKO INSTRUMENTS u.s.A-, INC. ELECTRONIC 

COMPONENTS, 2990 w. lomita Blvd, Torrance, CA 
90505, Tel: 213-517-7770; SIs. Mgr: 0. Brooks 
.•.•....••... ....... .•. A'1481; a"1'7; De1108, 1_ 

/.Dcal Sales Offices & Reps 
AL Huntsville, Cartwright • Been. Inc. .... 205-83G-1540 
AZ ScoIIsdaIe, Fred Board Assocs. ..••..• 802-994-93aa 
AZ Tucson. Fred Board Assocs. .......... 802-299-1508 
CA Irvine, Groh Aaaoc. .•.. •••••..••.••.•• 714-837-9871 
CA San Diego, GrohAsaocs. ...•.......•. 619-673-4321 
CA Sen Jose, H-Technical Sis. ...••..•.•• 406-453-2111 
CO Aurora, Electrodyne •• .. .• . • . .•• • . • . . . . 303-695-8903 
CT MadIson, Focus EIctm. SI&' ••. . • . . • • •• 203-245-4314 
FL PtantaIion, GeIIagher & Assocs. •...•.• ,305-473-2101 
GA Norcross, Cer\wrighI '.Been. Inc. .•... 404-368-0160 
IL Elk Grove ViIIege, TrtSIar Grp., InC. ••. .706-593-0200 
IN Ft WIiyne, Electro Rep Inc. ....•.....• 219-489-8205 
IN IndIenapoIis, Electro Rep Inc. ......... 317-942-7202 
IA Cedar Rapids, J.R Sis. Engrg., Inc. ••.• 319-393-2232 
KS OVerland Park, Eleclrl-Rep .. • ••• • . • . .• 913-649-2188 
MI Grand Rapids, RP. Urban • Aaaoc. .•• 616-245-0511 
Me) Burtonsville, Glasscock Assocs. •... ,. 301-384-5213 
MA Taunton, Focus Elctms. SIs. ••.......• 5OIHI24-384O 
MI DeIroII, RP. Urban • Aaaoc. ••••••••.• 313-535-2355 
MN Eden PraIrie, Stan Clothier Co. .•. .•..• 612-944-3458 
Me) St Louis, EIecIri-Rep ........•.•...... 314-993-4421 

NJ E. Brunswick, Shepard & Asaoc. •••••• 90&-254-5757 
NY E. Syracuse, Nycom, Inc. . • . • . . •• . .. . . • 315-437-9343 
PA ,Apollo, J.N. Bailey' Assoc. •••.•.••.•• 412-588-1392 
NO Charlotte, Cartwright & Been. Inc. ••••• 704-536-0303 
NO Raleigh, CaiIwrtght • Been. Inc. • . ••• . • 919-678-41.32 
OH Brunswick, J. No BaIley & Assocs. ••.•. 216-273-3798 
OH Coklmbus, J.N. Bailey' Assocs. ..•..• 614-282-7274 
OH New t.-.on. J. No BaIley & Assocs. 

OR TIgard, ElectronIc Cor\1l. SI& .•.••• ~ •• 
PA Frezer;1ndusIIteI Con.-,. Inc. ..•...... 
TN Knoxville, Cartwright & Been, InC. •••.. 
can Markham, Ont, BIrde Mktg. .••••...••. 
TX Austin, TI MkIg. Inc. •...•.••••••.•••.•• 
TX Dallas, 11. Mktg. Inc. •••••••.•.••••••.. 
TX Houston, 11. Mktg. Inc. ............... . 
UT Sell Lake CIty, EIecIrodyne .....•..... 
VA Ashland, GIasacockAssocs. ••...•.... 
WA Mercer Island, EIecbonIc ~ SIs. .. 
WA Spokane, EIecIronic ~ SI& .•••.•• 
WI Menornor-. TrIStaI' Grp, Inc. ........ . 
can Kanata, Ontario, BIrde Mktg. ......... . 
can St Laurent, Quebec, BIrde Mktg. .•.... 
can Vanc:ouver,B.c. BIrde Mktg. ......... . 

Local DisIributoIB 

513-887-1325 
503-245-2342 
215-889-0650 
615-693-7450 
416-477-7722 
512-837-7272 
214-484-6800 
713-587-8100 
801-284-8050 
804-78&02125 
206-232-9301 
509-456-0100 
800-854-4105 
613-582-5411 
514-335-4050 
804-431-0427 

AL HuntsvUle, Cypress Ek:tms. ...•....... 205-533-0783 
AZ Phoenix, Aerospace S.W. . •..•••• ,.... 802-582-2778 
AZ Phoenix, SterCing Ek:tms. ............. 602-437-5565 
AZ T8If1l8, Cypress Ek:tms. .....••.••.••. 602-988-2256 
CA au- Pk. Cypress EIcIms. . . . . . . . . . • • 714-404-0445 
CA Chatsworth, SterNng Ek:tms. ..•.....•• 816-407-9850 
Me) Columbia, Sterling Ek:tms. ...•..•..... 301-290-3800 
CA San Diego. Cypress EIctme. .....•.... 619-535-01011 
CA Sen Diego, Sterling EIctms. .....•.•..• 619-58G-8097 
CA Sen Jose, Electro Aliance, Inc. . . • . •. . • 40&-281>-0221 
CA SenIe Clara, Cypress EIctms. .••.••..• 406-B8G-2500 
FL Sunrise, AN American ......•....•....• 305-572-7899 
CA Tustin, OBI ........................... 714-258-1411 
CA Tuelln, SterI;.,g Ek:tms. .••.•..•.•.••.• 714-259-0800 

'CA Woodland HIlls, Cypress EIctms. ..•..• 816-711>-7780 
CO Englewood. Cypress Ek:tms. .......... 303-782-5829 
CO Englewood, SterHng Ek:tms. ......•... 303-782-3839 
CT WaIIIngIord, Sterting EIctms. •....•.... 203-285-9535 
FL Melbourne, G-shaw Co. InC. •••• 407-951-3836 
GA Norcross, ApplIed Power Inc. ...•.•... 404-283-0421 
IL BensenvIlle, Cypress EIctms. ...•....• 708-350-2005 
It. Bensenville, Goold Ek:tms. Corp....... 708-98G-7171 
n.. Northbrook, CIaaIc ~ ...•...... 706-272-9650 
It. RosemonI, Advent EIctms., Inc.(prinIara only) 

· • . . • . . . . . • . . .. • • . . . . . . . . . . . . . •. . . . •. . . 708-297-8200 
IN Indianapolis, Advent Elclms., Inc.(printers only) . 

....... •...••. ...•...•.........•........ 317-872-4810 
IN IniianapoIIs. AM EIcIms. ....... .• . . . . . 317-843-9403 
IA Cedar Rapids, Advent EIcIme., Inc.(printers only) 

•• . . • . . . . . .. . . . . •. .. . • . . . . •. . .. . . . . . . . . 319-363-0221 
IA Cedar Rapid&, Dee EIcIms., InC. .•.••.. 319-3115-7551 
KS Lenexa, SterlIng EIcIm8. .••.•.•.....•. 913-492-5406 
LA West Wego. SterCing Ek:tms. ....•..••. 504-43&-1418 
MD Middletown, Current ~ •••.. ...•. 301-473-5333 
MA Norwood, EmIeI .•..•.••.....•..•..••• 617-769-9500 
MI Southfield, AM Ek:tms................. 313-282-1592 
MA Woburn, Sterlng EIcIms. ..•..•.•....•. 817-93&-6200 
MI Farmington HIls, Advent EIctms., lnC.(prin1918 only) 

•...••.....•.....•...•.........•....... 313-477-1650 
MI Grand Rapids, FIM EIcIms. ..... ..•.... 616-531-9300 
MN Eden PrUIe, Cypress EIctms. ...•..... 612-834-2104 
MN Minneapolis, Aerospace Computer Suppa. 

· .. .................•.. .•...•....•....• 612-884-4725 
MN Minneepolia, SterCing EIcIms........... 612-831-2888 
NJ EdIson, SterlIng Ek:tms. •. . •• . .• . • . . . . • 908-417-1000 
NM Albuquerque, SterlIng Ek:tms. .•..•..•• 505-884-1900 
NY Hewlett, MelropoHlan SI& ••••••••••.•• 516-599-7800 
NY Ml Vernon. QAR Ek:tms. •.......•...•. 914-689-2224 
NO RaleIgh, CenturyEclms. .............. 919-782-2116 
NY Ronkonkoma, All American ...•... •... 516-981-3835 
OH CIncInnati, SchuaIer EIctms. .....•.... 513-489-1400 
OK Tulsa, SterlIng Ek:tms. ..•....•.•...... 918-983-2410 
OR PoIIIand, Cypress Ek:tms. . . . . . . •• . . . . . 503-223-8900 
OR Tualatin, Moore EIcIms. ., . . . . . . • . •. . . . 503-692-5333 
OR Beaverton. Micropowar (Batteries Only) 

· . •• • . . . •. .• • . . . . . . • . •• . ••• . •. . • . . • . . •• 503-626-7066 
PA Nonistown, Century Ek:tms. ..••...•.. 215-831-5404 
TX AustIn, SterlIng EIcIm8. .......••••..•. 512-836-1341 
TX Dallas, Cypress EIcIms. .•.........•..• 214-889-1435 
TX DaIas, SterlIng EIctms. ••.......•.•..• 214-243-1800 
TX HousIon, SterlIng Ek:tms. ... ,......... 713-823-8800 
VA RIchrhond, SterlIng Ek:tms. ........... 804-226-2190 
WA Bothell, Cypress Ek:tms. ••....••..••.. 206-483-1144 
WA Ken!, Moore EIctms., Inc. ...•••...•.... 206-251-9090 
WI New BertIn, CIaaaic ~ ••.••••. ••• 414-786-5300 
UT Sell Lake CIty, SterlIng EIcIms. .. . . . . . . 801-972-5444 
can Burnaby, B.C.ITT/RAE Multicomps... 804-291-8866 
can Concord, Ont, ITT MuIticomps. •...... 416-736-1144 
can MaI1cham, Ont. Semad EIcIms.IDGW Ek:tms. 

· .. .• .. .• •• . . .• . . .• •. . . . • .. . . . . •. . • . .. . 416-475-8500 
can Nepean, Ont, Caraten Ek:tms. lid. .... 613-728-9250 
can Scarborough. Ont, ear--. Ek:tms. lid. 

· • . • . . . • . .... . • . . . •• •. . . • . •• . . • . . • •• . •• . 416-485-7705 
/ 

780 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
can St. Laurent, Que., Carsten EIctms. Ltd. 

• . •• • . • • • • • • . . . . . . • . • . . . • . . • . . • • . . . • . • . 514-334-8321 

SEIKO INSTS. USA, INC. Graphic Devices & 
Syslems DiY. 1130 Ringwood Ct, San Jose, CA 95131, 
Tel: 408-922-5800, FAX: 408-922-5840; SIs. Mgr: Steve 
Dodds; Dist. Mgr: Ralph KoaoII 

SEIKO INSTRUMENTS U.SA, INC. 
Roboticsl Automation DiY. 2990 W. Lomita Blvd, 
Torrance, CA 90505, Tel: 213-517-7850, FAX: 213-517-
7793; EmpI.: 250; SIs. Mgr: K. Curtis; Dist. Mgr: P. 
Simpson 

SEKAI B.ECTRONICS OF AMERICA, INC. 14700 E 
Fnstone Blvd., SUite 122, Le MIrada, CA 90638, Tel: 714-
670-1854, FAX: 714-670-1855; FSC No.: 8V396; EmpL: 6; 
SIs. Mgr: Leny Klemantowski 

FAX: 714-739-1507 
SELCO PRODUCTS CO., SEL Sales, Inc., 7580 

S1age Ad, Buena Pari<, CA 90621, Tel: 714-521-8673; 
EmpI.: 18; SIs. Mgr: Bill Wilkinson; Dist. Mgr: Rey Anton 
........................ 801881; C·15114; 001370-1371 

Local Sales Offices & Reps 
AR Hot Springs, ASI .................... .. 
CA Arcadia, HMC, Inc. .................. .. 
CA Mission VIejo. Summit Sis. .......... .. 
CA Sunnyvale, Pess Assocs. ............ . 
FL Sarasota, RejHJSA .................. . 
IL Downers Grove, GoRen Assocs. ..... . 
IN Indianapolis, S & M SIs. & MkIgs. .... . 
MA Andover, Crawford Assocs. .......... . 
MS Hom Lake, AS! ...................... . 
NY Hauppauge, Sticorn .................. . 
NY Naples, LMS SIS. Assoc. ............ .. 
OR Beeverton, Luscombe Engrg. ......•.. 
PA HaIboro, AQS ...................... .. 
TX Dalles, Totan- Hill Co. .. .............. . 
WA Bellevue, Luscombe Engrg. .......... . 

Local Disttfbutors 

CA ArcadIa, Parco ...................... .. 
FL Largo. Elctrn. Precepls .............. .. 
IL WheeNng, Hawk EIctms. ............ .. 
MA Sandwich, JV Elctms. ................ . 
NY New York CIty, Martin Audlo/Video .. . 

501-767-5444 
618-447-(1956 
800-457-6525 
40&-735-9040 
813-923-2697 
708-512-0093 
317-843-5519 
617-470-2122 
601-342-4969 
516-366-4221 
716-374-2626 
503-636-6664 
215-674-3562 
214-241-1398 
206-223-1541 

818-447-1l958 
813-544-3636 
312-459-4091 
508-833-0700 
212-541-5900 

SELECO, INC., P.O. Box 68609, Indanapofis, IN 46268, Tel: 
317-872-4181, FAX: 317-872-0248; EmpL: 30 

SELECT CONTROLS INC., 350 I Central Ave., Bohemia, 
NY 11716, Tel: 516-467-8577, FAX: 516-567-9013; Empl.: 
14 

SEL -REX DIV. OMI Inti. Corp., 75 River Ad, Nutley, NJ 
07110, Tel: 201-687-5200, TELEX: 133-320, TWX: 710-
981H 423; EmpI.: 250; SIs. Mgr: R Berg 

SEMICOA, 333 McCormick Ave., Costa Mesa, CA 92626, 
Tel: 714-979-1900, TELEX: 676-315, TWX: 910-595-1961, 
FAX: 714-557-4541; FSC No.: 34156; Empl.: 85; SIs. Mgr: 

MA Burllngloo, Conti-Younger .......... .. 
MN Minneapolis, Bill Deming & Assocs. .. . 
Me St. LouIs, Lorenz Sis. ................ . 
NE Lincoln, Lorenz Sis. .................. . 
NY Henderson, Fred Board Assoc. ....... . 
NJ Hasbrouck Heights, Camp Tech SIs. •. 
111M Albuquerque, QA EIctms. .......... .. 
NY New Hyde Park, Camp Tech Sis. .... . 
NY Rochester, Eleclra Sis. .............. .. 
NY Syracusa, Electra Sis. ................ . 
OH Tipp CRy, Cleary SIs. ................ .. 
OR Portland, Index Inc. .................. . 
PA Paoli, Stitzer Assocs. ................ . 
TX Dallas, M-Rep ...................... .. 
TX Houston, M-Rep .................... .. 
UT Midvale, Arrowhead SIS. ............ .. 
WA BeUevue, Index Inc. .................. . 
can. Montreal, Clue., Solid Stale Engrg. .... . 

817-273-1562 
612-888-5000 
314-997-4558 
402-474-7094 
702-584-5528 
201-266-7400 
505-886-1121 
516-593-2628 
716-427-7880 
315-463-1246 
513-867-n03 
503-297-3364 
215-644-5500 
214-464-5711 
713-988-7613 
801-561-5688 
206-451-9835 
514-461-3313 

SEMIKRON, INC, llE Executive Dr. P.O. Box 66, Hudson, 
NH 03051-Q066, Tel: 603-893-8102, 1-800-258-1308, 
FAX: 803-893-8021; FSC No.: 58887; Ernpl.: 74; SIs. Mgr" 
Frank Haase; Dist. MgT: John Flannery 

SEMTECH, 652 Mitchell Ad, Newbury Pari<, CA 91320, Tel: 
805-498-2111, TWX: 910-336-1264; FSC No.: 
14099;Multipie; ErnpL: 200; SIs. Mgr: Bud Hultz; Dist. 
Mgr:BudHuItz 

SEMTECH CORPUS CHRISTI, Semtech 
Corporation, 121 Internalional Dr. Corpus CIvisIi, TX 
78410, Tel: 512-289-0403, FAX: 512-299-0472; EmpL: 200 

SEMTRONICS CORP. 211 Prospect Pk., P.O. Box 2248, 
Peachtrae CRy, GA 30269, Tel: 404-467-6881, FAX: 404-
487-1128; Empl.: 30; SIs. Mgr: Art Cowart 

SENCORE, 3200 Sencore Dr. Sioux Falls, SO 57107, Tel: 1-
800-736-2673, 605-~100, FAX: 605-339-0317; FSC 
No.: 33347; EmpL: 230; SIs. Mgr" G80f98 Gonds 

SENIOR INDS., INC. 610 Pclnd Dr. Wood Dale, IL 80191, 
Tel: 312-350-1600, FAX: 312-350-1854 

SENSIDYNE, INC. 16333 Bay Vista Drive, CieaIwaIer, FL 
34620, Tel: 813-530-3802, 1-800-451-9444; Ernpl.: 70; 
SIs. Mgr: Joe Gilberti; Dist. Mgr" Bob Bottini 

SENSITEK CORPORATION, See Biddle Instruments 

SENSITIVE RESEARCH INSTRUMENTS, 25 Dock 
St, Mt vemen, NY 10550, Tel: 914-869-8717, FAX: 914-
699-9410; FSC NIl: 3259O;18034A; EmpL: 35 
. ...... ...... ..... .. . .. ..... ... .. . .. .... . .. 001322-1324 

Local Sales Offices & Reps 
/12. ~Ie, Williams Assocs. ..... ..... 602-494-0790 
CO Commerce City, Williams Assocs. .. . . . 303-289-5847 
I\.. Lincolnwood, SaIIro & Assocs. ........ 708-8n-9722 
LA Metairie, Data Mktg. Assocs. .......... 504-833-3655 
MA Lexington, Zieco .. .. .. .. .. .. .. .. .. .. .. 617-661-8300 
MI Southfield, Corntel Inslrs. Co. .......•. 313-35&-2505 
MN Minneapolis, HeH.~e Sis. .•........... 612-550-0506 
NM Albuquerqua, Williams Assocs. ....... 505-255-1636 
NY Mount Vemen, EIc1rt: Instr. Svc. ....... 914-699-9717 
OH Cleveland, CornIellnslrs. Co. ......... 218-442-8080 
OH Cotumbus, CornIel Instrs. Co. ......•.. 614-876-8305 
OH Dayton, CornIeI Inslrs. Co. ............ 513-426-5310 
OK Tulsa, Data Mktg. Assocs. ............ 916-494-2711 
PA Pittsburgh, CornIeIInstrs. Co. ......... 412-922-5720 
TX Austin, Data Mktg. Assocs. ............ 512-339-4701 
TX Dalles, Data Mktg. Assocs. ............ 214-661-0300 
TX Houston, Data Mktg. Assocs. ......... 713-954-5020 

SERCO 

Sensor Scientific, inc. 

FAX: 201-227-8063 
SENSOR SCIEN11F1C. INC, 6 KIngsbrIdge Ad, FIWfield, 

NJ 07006, Tel: 201-227-7790, 800-524-1610; FSC No.: 
0AES7; EmpL: 125; SIs. Mgr: Doma C&pu1o 
........................................... 801882-1883 

locsJ Sales OffIces & Reps 
CA Irvine, Vale ElcIm. Assoc. ............ . 
CA Mountain View, SMw Tech Inc. ••.•... 
CA Van Nuys, Vale EIctms. .............. . 
CO Ft Colina, Rep. SIs. .................. . 
FL Boca Raton, Tech Sis. Spec. ........ .. 
IL Des Plaines, ESCO Assocs. ........ .. 
KS Overland PI<., MarkUne Technlgs. .... . 
MA Lexington, JocIan Technlg. .......... .. 
NY Syracusa, ADCON .................. .. 
NY Williamsville, CEF Tech. SIS. .•..•••.•. 
OH MedIna, J.e. HofsteItar .............. .. 
PA Harlysville, Thomas Jackson Assoc. .. 
TX Dallas, Alied Camps. Inc. .. .......... . 
TX Houston, Allied Camps. Inc. .......... . 

714-551-4004 
415-961-4n5 
81 &-705-0283 
303-226-1504 
407-391-3718 
312-298-5310 
913-681-8880 
617-863-8898 
315-432-4409 
716-833-7324 
216-241-4880 
215-256-8877 
214-23&-0408 
713-988-1600 

SENSOR SYSTEMS, INC. 6929 Fulllrlght Ave., 
Chatsworth, CA 91311, Tel: 816-341-5366, TB.EX: 89-
1583, FAX: 81&-341-9059; SIs. Mgr: E Schneider 

SENSOTEC, INC. 1200 Chesapeake Ave., Columbus, OH 
43212, Tel: 614-466-n23, TWX: 810-462-1188, FAX: 814-
486-0506; FSC No.: 29927; SIs. Mgr: Jack Fail 

SENSYM, INC. 1255 Reernwood Ave., Sunnyvale, CA 
94089, Te~ 40&-744-1500, FAX: 40&-734-0407; FSC No.: 
5955; EmpI.: 150; SIs. Mgr: Fred Jones; Dist. Mgr: Fred 
Jones 

SENTECH, INC. 518 Ryers Ave., CheRenharn, PA 19012, 
Tel: 215-883-0422, FAX: 215-883-0461; EmpL: 4 

SENTRY MANUFACTURING COMPANY, Crystal 
Pari<, Chickasha, OK 73018, Tel: 405-224-6780, FAX: 405-
224-8808; FSC No.: 5955; EmpI.: 30; SIs. Mgr: Barbara 
Maberry 

SERCO PRODUCTS DlVISION:SERCO MOLD, 
INC, 612 CommercIal Ave., Covina, CA 91723, Tel: 81&-
331-()517, 800-843-8172(C8If.~ FAX: 81&-331-8584; 
EmpL: 45; SIs. Mgr: Neil Reckon ........ C·1100-1101 

locsJ Sales Offices & Reps 
CA Covina, Seroo Prods. ................. 816-331-()517 
CA Valencia, Lessing & Assocs. .......... 805-295-0225 
GA Norcross, HoIIlngswot1h & Stil~ Inc. •. , 404-447-1700 
IL eery, Ellinger SIs. Corp. ............... 708-839-1850 
MA Burlington, Gerber SIs. Corp. .......... 617-22IHl50 
Me Florissant, DeIIIron Co., Inc. ........... 314-839-0033 
NY Latham, L-Tron Corp. ................. 51&-785-5032 
NY Pt Washington, Ashtec, Inc............ 516-767-0336 
PA Ft Waehinglon, Simon Mktg. Consultants 

•.••...••...••.•.•••..•••.•.••...••..•. 215-828-3394 
TX Richardson, R F. Kimball Co., Inc. •.. .. 214-231-3447 
Can Ontario, Avotronics Ltd. ............... 416-475-2024 

Local DIst1ibuIor:J 
AL Montgomery, Handey's EIctrn. CIr. Inc. 

Don Felder TX San Antonio, Data Mktg. Assocs. .. .... 512-342-3031 /12. 
WI Lake Mills, SaIIro & Assocs.......... 1-800-327-0312 /12. 

Phoenix, C8piIaJ EIctms. ............ .. 
205-262-4885 
602-252-5897 
802-437-8833 
802-822-1173 
816-346-0510 
714-850-2001 
714-944-4952 
213-391-8783 
BOo-522-0084 
415-770-3797 
805-968-7272 
213-421-3766 
213-462-1393 
213-674-2366 
805-486-8353 
415-496-8100 
81&-793-1195 
81&-966-8481 

SEMICONDUCTOR CIRCUITS, INC., Astec America, 
Inc. 49 Range Rd., Windham, NH 03087, Tel: 603-893-
2330, FAX: 603-893-6280; EmpI.: 1004; Sis. MgT: Dale 
Reveney, VP Mktg. & Sis. 

Can Baconsfield, Clue., Mesurina Uee IUd. /12. 
.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . 514-630-5990 CA 

Phoenix, EIctrn. Emporium Inc. ....... . 
Tucson, EIecIronic CIty .............. . 

SEMICONOUCTOR PACKAGING MATERIALS CO. 
431 Fayette Ave.. Mamaroneck, NY 10543, Tel: 914-896-
5353, FAX: 914-896-5396; ErnpL: 30; SIs. Mgr: Ken Huth 

SENSITRON SEMICONDUCTOR, RSM Electron 
Power Diy. 221 W.1ndusIry Ct, Deer Park, NY 11729, Tel: 
516-586-7600, FAX: 516-242-9798; FSC NIl: 13409; 
EmpL: 150; SIs. Mgr" Bryan Rogers; Dist. Mgr: Bryan 
Rogers 

SEMICONDUCTOR TECHNOLOGY, INC. 3131 S.E SENSORAY CORP. 44160 Old Warm Springs Blvd, 
Jay St, Stuart, FL 34997, Tel: 407-293-4500, FAX: 407- Frernont,CA94538,TeI 415-657 7290:EmpI 6 SIs MgT 
286-6914; FSC NIl: 50691; ErnpL: 45 . Richard Soundy : -,.:;.: 

Local Sales Offices & Reps 
/12. ScotIsd8Ie, Fred Board Assocs. ...... . 
/12. Tucson, Fred Board Assocs. ......... . 
CA Costa Mesa, Solid State Sis. ........ .. 
CA Mountain View, Leddy Assocs. ....... . 
CO Englewood, Component Sis. " .... : •... 
FL Singer Island, KDI ... : .............. .. 
IL Downers Grove, Nextel< ............ .. 
IA Cedar Rapids, Lorenz SIS. .......... .. 
KS Overlsnd Pari<, lorenz SIs. .......... .. 
MD Towson, Arbotek ................ ~ .. .. 

802-994-9388 
602-299-1508 
714-850-8414 
415-989-8313 
303-n9-8080 
407-846-7313 
708-719-0099 
319-3n-4886 
913-469-1312 
301-825-0n5 

SENSOR CORP., Box 140, Scottdale, PA 15683, Tel: 412-
667-4080, FAX: 412-887-0383; EmpL: 6 

SENSOR DEVELOPMENTS INC. PO Box 290, Lake 
Orion, MI 46361, Tel: 313-391-3000, FAX: 313-391-0107; 
EmpI.: 45; SIs. Mgr: James J. BabIarz 

SENSOR PRODUCTS, INC. 71 W 23rd St, Ste. 1500, 
New York, NY 10010, Tel: 212-675-0201, FAX: 212-845-
8438; EmpI.: 2 

CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 

Canoga Park, Sandy's EIctms. •......• 
Costa Mesa, Mar Vee EIctms. .•.••..•• 
CUcamonga, AbIetronics ............ .. 
Culver CIty, DOW EIctms. ............ . 
EI Monte, MarshaJIInd. .............. . 
Fremont, Fry's EIctms. .............. .. 
GoIeIa, DOW EIctms. ................ . 
Hawffan Gardens, DOW EIctms. .....• 
Hollywood, PacIfic F,Iadio Exchange •.. 
Inglewood, Inglewood EIctms. ...•.•.. 
Oxnard, DOW EIctms. .............. .. 
Pelo Alto, Fry's EIctms. .............. . 
Pasadena, DOW Elctms. ............ .. 
Pomona, DOW EIctms. .............. . 
Sacramento, Mar Vee CaJIIomia Radio 

CA San Jose, Cluernent EIctms. .......... 
CA Sanla Maria, ElcIm. Parts Superrnar1 •• 
CA Sunnyvale, Fry's EIctms. ......... ; .... 
CT Wallingford, MidstaJe EIctms. .•.•.•.•• 
FL Orlwldo, AIIantIc Camps. FL ........ .. 
FL Tampa, Sunex EIctrn. Supp. Inc. ..... . 

EEM 1991 North American offices only. For worldwide reps & distributors, see VoL W. 

916-922-6531 
408-996-5900 
805-925-8804 
40&-733-1770 
203-265-9900 
407-354-0435 
813-885-4074 
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SERCO 
FL west Palm Beach, Dolphin EIctm. Supp. Inc. 

. . . . . ; . .. .. .. .. .. .. ... .. .. . .. .... .. .. .. 305-659-7166 
IL So. Holland, UnIon.EIcIms. Dlst ....... 312-333-4100 
MA Bur1lnglon, Atlantic Comps. .. ......... 617-27Q.0051 
MA Lynn. Land EIcIms. Inc. ............... 617-592-2220 
MI DeIroIt, Eictm P8rts Co. .............. 313-691-7400 
MN S. MInneapoie, Tortec Corp. .......... 612-866-3662 
NV Las Vegas, Sandy's EICIma. .. .. . •. . . .. 702-383-6353 
NJ LodI, Niciaco Inc. ..................... 201-773-1771 
NY Woodside, SWItches UnUrrited ........ 716-478-5000 
NC Durham, Southasstem EIcIms.,....... 91~6204 
NO GrerosborO, Guilford EIctm Supp. Inc. 

•.•..•.....•........................... 919-275'1365 
NO Raleigh; Southeastern EICIma. ........ 919-629-2311 
NC Winston-Sslem, Elcim Dlstrbg.lnc. ... 919-723-1097 
TN Clalksville, Randolph, Hale & Matthews Inc. 

.. .. . .. .. .. .. . . .. . .. . . .. .. . .. .. .. .. .... 61lH147-2325 
TX Austin. EIecIrotex, Inc. ................ 512-454-0316 
TX Dallas, ElecIroIex, Inc. ................ 214-234-0433 
TX Fl WOfIh, AIDed EIcIms. . . • . . . . . . . . . . . .. 800-433-5700 
TX Hou~ EIecIrotex, Inc. .............. 713-526-3456 
WI Fond du Lsc, Fedco EICIms.Inc. ...... 414-922-6490 
WI Milwaukee, Marsh EICIma.Inc. ........ 414-475'6000 
Can Kingston, Ont, Electronic Packaging Sys. Ltd. 

....................................... 613-364-1142 
Can Markham, 0n1., Alma EIcIms. ......... 41~75'1856 
Can Mon1rea~ Future Elclms. •.•....••...•. S<»368-8731 

Manufacturers and· Sales Offices Pirectory 
IN Ft Wayne, DomIno, Inc. .............. . 
IN IncIanapoIis, Domino, Inc. ......... , .. . 
KY Louisville, Domino, Inc. ............. .. 
MD Columbia, Stein InsIrs. .............. .. 
MA· Ashland, NEDT, Inc. ......•.....•..•.. 
MI Hazel Park, Tlby Co. ................ .. 
MN Minneapolis, TIle Mark Co. .......... .. 
MO St. Louis, AdeIph~ Inc. ................ . 
MT Billings, UnH Process ............. ;, .. 
NJ Lime Falls, KI.S Assocs. ............ .. 
NM Albuquerque, TMA, Inc. .............. . 
NY Roc~, Ailee En1prs., Inc. ..•.....•. 

216-459-5512 
317-641.-6159 
502-425'2648 
301-596-3748 
509-661-3265 
313-547-3550 
612-933-3026 

~~ 
201-765-4450 
~1 
719-271-3170 

LocsI Sales Offices & Reps 
AL Daphne, In1erep Assocs. .............. 205'821-1036 
AL Huntsville, In1erep Assocs. ............ 205'681-1096 
AZ Tempe, EIecIronic Tech. Sis. .... ,..... 602-921-7122 
CA Newport Bch., PIusIronic8 .. .. .. .. .... . 714-479-8009 
CA San Diego, MsIIaCoinps. ............. 619-279-6021 
CA San Joee, Sharp EICIma. Corp. ..•..••.. 408-4316-4900, 

FAX:40H36-0924 
CA Shennan Oaks, Plustr0niC8 ........... 616-995-8908. 
CO Denver, Seale & Assocs., Inc. ......... : 303-695'1980 
FL Orlando, Componan1 DesIgn Mk1g. Co. 

OH Clevaland, Tilly Co. .................. . 
OH Deyton, Tlby Co. .................... .. ~~~~~: GA 

911H!27-1500 IL 

Norcross, In1erep Assocs. ............ . 
Glendale Hg\s., Synergistic Sis. ...•... 

407-240-3lI03 
404-449-6680 
708-651H1666 
219-827-5355 
319-662-8411 

OK Tulsa, lnotek Corp. .................. .. 
PA Cheltenham, Stein Instrm. ............ . 215'379-1990 IN Leo, Mohllield Mkig ................ .. 

WIChIta, Beke Corp. .•..••..•.•.•.••.•• TX Richardson, ADllnstrs. .............. .. 214-6eo-2222 KS 
WA KIr1<Iand, Unit Process .............. .. 209-821-0433 MD Towson, Advanced Technlg. SIs. Inc. 
WI Waukesha, Ray Kni1Ier Assocs. •.•.••. 
Can 0n1eri0, Alpha Controls & 1ns1r. . •...•• 

414-544-1976 
416-477-2133 

SevEN MOUNTAINS SCI. INC. P.e. Box. 650, Boalsburg, 
PA 16827, Tei: 814-469-6559, FAX: 614-466-6559; EtI1Il: 
4; Sis. Mgr; Josephine Chaswor1h. . 

SFE TECHNOLOGIES, 1501 1st St., San Fernando, CA 
91340, Tei: 618-365-9411; TWX: 9t0-499-1535, FAX: 819-
365'5117; FSC No.: 96733; ~L: 800; SIs; Mgt; Michael 
Roeenberg 

.. .. .. .. .. . .. .. . .. .. .. .. .. .. .. .. ..... ... 301-299-9360 
MA Burlington, Sharp EIcIms. Corp. ........ 617-270-7979, 

FAX:617-229-9117 
MI Madison HgIs.. OEM SIs., Inc. ......... 313-563-1500 
MN Minneepoiis, Replek .................. 612-331-1212 
NJ Allendale, Eestec Assocs. .. .. .. .. .. ... 201-934-7135 
NY N. SyraculIe, Micro-Tech Mkig Inc. ... 315-458-5254 
NY Roc~, Micro-Tech Mk1g. Inc. ..... 716-426-0808 
NO Raleigh, WLA & Assocs. .............. 919-231-9939 
OH Deyton. Five Star E\c1me., Inc. ........ 513-299-1718 
OH Solon, Five Star Elclms., Inc. .......... 219-349-1611 
OR s.avertOn. Blair Hirsh ................ 503-841-1675 SERIAL LAB PRODS.,INC., 162 Cook lane, P.O. Box 766, 

Marlboro, MA 01752, Tal: 617-481-1664, TELEX: 955316 S. F. PRODUCTS CORPORATION, 1021 Parker Road, 
Attn: SERIAL LAB; EtI1Il: 12; SIs. Mgr; R L Wiedeman; C~, NJ 07930, Tel: 201-271-4009; EmpL: 8; Sis. Mgr; 

PA Erdenheim, Omnl Sis. .. .. .. .. .. .. .. ... 215'233-4800 
.TN Greenville, In1erep Assocs. .•••.•. . . . . . 615-639-3491 

Dist. Mgt; D. Kreck Norman W. Johanson; Dist. Mgr; R S. Johanson 

SERVOBYTE INC., P.O. Box 112, Millbury, MA 01527, Tei: 
509-665'0225, FAX: 508-665-0295; EtI1Il: 5; SIs. Mg'; C. 
Harris 

serw 
SERVO CORPORATION OF AMERICA 

FAX: 516-938-9644 
SERVO CORPORAll0N OF AMERICA, 111 New 

South ReI, Hicksville, NY 11602-9907, Tel: 519-939-9700; 
FSC No.: 92110 & 05627; ~I.: 220; SIs. Mgr; G. 
Immerso ............................. A.1827; 001077 

LOCBl Safes Offices & Reps 
CA Dana Point, EBA Microwave.......... 714-24().6181 
CA Del Mar, Servo Western Reg. 011. ..... 619-792-6672 
CA Los Angeles, EBA MIcrowave ......... 213-822-7510 

LocsI DIsIrlbuIots 
VA Fairfax, Servo Eestem Rag. 011. . . •..•. 703-591-4331 

SERVOMEX COMPANY, 90 Kerry Pl, Norwood, MA 
02062, Tei: 617-769-7710, TELEX: 4430161, FAX: 617-
769-2634 

SERKJ-TEK® 
FAX:.201-427-4249 

SERVo-TEK PRODUCTS CO., 1066 GoIIIe ReI, 

SGS-THOMSON MICROaECTRONICS, INC. 1310 
EIecIronics, Carrollton, TX 75006, Tel: 214-466-6000, FAX: 
214-469-7602; FSC No.: 7X328; E~: 1700; SIs. Mgr; 
Garth Nash; Dist. Mgt; Jack Dauber 

.Sha//t·o 
FAX: 919-934-3298 

SHALLCO, INC., Box 1069, Smnhlield, NO 27577, Tei: 
919-934-3135, 1-600-676-3135; ErIlJI.: 35; Sis. Mgr; M. D. 
Sutton... . . ... ........ .. .... . . . . . .... . . ... 801772-1777 

LociJI Sales Offices & Reps 
MN St. Paul, Kencotronics, Inc. ............ 612-845'7717 

SHALL TRONIX 

FAX: 919-965-6620 
SHALL TRONIX CORP., Preston St., P.O. Box 235, Selme, 

NO 27576, Tel: 919-965'6348; FSC No.: 58258; SIs. Mgt; 
Joe Deans •......•.•...•....•....•.........•..•.. 001325 

I.DcsI Sales Offices & Reps 
TX Arlington, EIecIronic Prod. Reps. ...... 817-467-0377 

SHAMROCK PLASllCS & RUBBER, INC. 5330 E 25th 
St., Indiilnapois, IN 48216, Tei: 317-543-3540, 800-382-
4835, FAX: 317-543-3553; EmpL: 25; SIs.Mg,; Bill Crispen 

Hawthorne, NJ 07506, Tel: 201-427-3100; EmpL: 60; SIs. SHAPE ELECTRONICS, INC. 901 DuPage. Ave., 
Mgr; T. J. Daly ................................. a.1310 Lombard, L 60148, Tei: 706-620-6394, FAX: 706-620-

SESCOM, INC., 2100 Ward Dr., Henderson, NV 89015' 
4249, Tel: 702-565'3400, FAX: 702-565-4826; FSC No.: 
7Z174; E~L: 12; SIs. Mgt; Franklin J. Miller .•• C.1102 

SETRA SYSTEMS, INC., 45 Nagog Park, Acton, MA 
01720, Tel: 509-263-1400, 1-600-25-SETRA, TELEX: 
4430243, FAX: 509-264-0292; FSC No.: 53367; EmpI.: i 10; 
SIs. Mgr; Ed Cope •..•. ..•.• •. .. .•.. .. ... 801948-1949 

Local Sales Offices & Reps 
AL Huntsville, Bu!nette Techno MeIrIcs .. 205-630-2632 
AK Anchorage, UnH Process ............. 907-522-1010 
CA Concord, QCon,Inc. ................... 415'662-2020' 
CA Downey, DynasaJas Co. .............. 213-609-1400 
CO Wasttnlne1er, FIMS Sis. ................ 303-429-1111 
FL Tampa, Quantum Meesuremen1s Corp. 

....................................... 613-933-6078 
GA Allanta. CraIIAssocs. ................. 404-256-0420 
HI" Honolulu, unn Process ............... 606-634-7195 
.11. Carpentersville, Precision Meas. Prods. 

708-426-4448 

0784; E~L: 110; SIs. Mgr; Judy M. Ardofino; Dist. Mg,; 
Judy M. Ardolino 

SHAPIRO SCIENTIFIC INST, 3500 E Coast Hwy. 
Corona del Mar, CA 92625, Tel: 714-675'1024, FAX: 714-
675'9063; E~L: 7 " 

SHARP 
FAX: 206-834 .. 8903 

SHARP ELECTRONICS CORP., MIcroelectrOnics 
Grp., 5700 NW PacIfic Rim Blvd., 81s.20, camas. WA 
98706, Tel: 209-634-2500; SIs. Mgr; Terry Manton; Dist. 
Mgr; Osve Ms1hews ..... A.174&o1745; a-1119-1121, 

1184,1339-1341,1561 

TX Dallas, Sharp EIcIms. Corp. ........... 214-991·5165 
VA Richmond, Advanced Technlgy. Sis. .. 604-320-6756 
WA Lynwood, Blair Hirsh .. : .............. : 209-774-9151 
WI Brookfield, Synergistic Sis. ............ 414-821-1516 
Can Dollard des Onneaux. Indigo EIctms. Ltd. 

....................................... 514-699-6104 
Can Kanata, Ont, Indigo Elclms. Ltd........ 613-831-3106 
Can Misslssauga. Onl, Indigo EIcIms. Ltd. 

.. .. .. . .. .. .. .. .. .. .. . . . .. .. . . .. . .. .. .. 419-67D-0284 
Can Richmond, BC, Enerlec Sis. .•.......•. 604-273-0662 

LOCBl DistributOls 
CA EI Monte, MarsheH IndB. ............ .. 
CA Saratoga. Western Micro Technlgy. . .. 
.CA Tustin. Added Value EICIma. ......... . 
NY Farmingdale; Mllgray ................ . 
Can Montreal, Que., Space Elctms. ....... . 

819-459-5574 
409-725'1660 
714-259-8259 
516-420-9800 
514-694-7710 

SHATTUCK INDUSTRIES, 236 Eleana Dr. Ben Lomond, 
CA 95005, Tel: 408-339-5145, FAX: 409-336-3376; SIs. 
Mgr; Bruce Shattuck 

SHELDAHL., INC., 1150 Sheldahl ReI, Nor:1hIIeId, MN 55057, 
Tei: 507-663-8000, TWX: 910-565'2180, FAX: 507-663-
6545; E~L: 1,257; SIs. Mgt; Ed Lundstrom 

lY 
FAX: 714-669-1081 

SHELLY ASSOCIATES,INC-,I4811 MyIordRd., Tustin. 
CA 92680, Tel: 714-669-9650, TElEX: 65'2283; FSC No.: 
00303; Empl.: 30 .................. a·1122-1124,1185 

LOCBl Sales Offices & Reps . 
AZ Tempe, Speclrum Assocs., S.W.. .. .. .. 602-966-1766 
CA Mountain View, Leddy Assocs. . . . • . . • . 415'96e-e313 
CA San Diego, O'Donnell Assocs., Inc. .... 619-579-1845 
CA Torrance, O'Donnell Assocs., Inc. ..... 213-539-9664 
CO Englewood, Romulus EIec.. Inc. ....... 303-770-4966 
FL Charlotte, Q Rep, Inc. ................. 813-379-8431 
GA Norcross, Intronics .. .. .... .. .. .. .. .. .. 404-973-6605 
IL Skokie, Electro Tech Mk1g. ............ 312-679-3151 
IN Fl Wayne, Scott Elcims. .,............ 219-484-7865 
IN Indianapolis, ScoI1 EICIma. Inc. .... ,... 317-641-0010 
MA. Sudbury, KSA 01 New England • .• • . . • • 509-443-5861 
MI Ypsilanti, Techrep, Inc. ................ 313-572-1950 
MN Hopkins, Steve Forsythe & Assocs. .•• 612-933-8267 
MO GrandView, R R Burton & Assocs. ..•• 819-763-5365 
MO Kirkwood, R R Burton & Assocs. ..... 314-965-0451 
NJ Boonton, TMA ........................ 201-263-2846 
NJ Cherry HiI~ MeIZ Benham Assocs., Inc. 

.. .. .. . . .. .. .. . . . .. . .. .. . . .. . . . . . .. .. .. 6011-424-0404 
NY N. SyrilcuS9, R F. Roux Co. ....... , ... 315'459-9169 
NY Port Washington. TMA ................ 519-663-2432 
NO Charlot1e, HolUngsworth & Stil~ Inc. ... 800-241-5712 
NO Kernersville, Hollingsworth & 81il~ Inc. 

OH Cincinnel~ Scott EICIma. ............ .. 
OH Cleveland, ScoI1 Elcims. Inc. .. , ..... .. 
OH Kettering, ScoI1 Elcirns., lric. ........ .. 
OH Reynoldsburg. Scott Ek:Ims. ........ .. 

800-241-5712 
513-791-2513 
216-473-5050 
513-294-0539 
614-663-1281 

782 North American offices only. For worldwide reps & distributorS; see Vol W. EEM 1991 



Manufacturers and Sales Offices Directory 
OR Beaverton, Luscombe Engrg. Co. •.... 503-636-6664 
OR Portland, Tamper Tech. Mktg. ......... 503-292-8201 
PA Pitlsburgh,ScottEIctms. .............. 412-963-6116 
TX Dallas, de Forest Sis. Co. ............. 214-349-3290 
WA Bellevue, LuscombeEngrg. Co. ....... 206-223-1541 
WI BrookfleId, Electro-Tech Mktg. Assocs. 

Can Scarborough, ant. Banke Elctrns. ..... 

/..Deal Dl8lributors 
AR Ft Smith, Radio, Inc. ................. . 
CA Anahaim, Bisco Inds. Inc. ............ . 
CA Framont VIC/TAL Sis. .............. .. 
CA San Jose, Bisco Inds. Inc. ............ . 
CT Wallingford, Midslate Elctms. Co. •.... 
IL Franklin Park, Bisco Inds. Inc. •........ 
IA Cedar RapIds, IoWa Radio Supp. Co ... 
IA Cedar Rapids, Iowa Ratio Supp. Co. .. 
MA Woburn, Bisco Inds. ................ .. 
NJ Cranford, Garden State Indl. Elctrns. .. 
NJ Fair Lawn, Relay Specialties .•.......• 
NJ Oakland, Relay Specialties ..........•. 
NY Elmsford, WhHe Plains E1c1r1 .......... . 
NY Huntington, Energy Elctrl. Supp ....... . 
NC RaJejgh, Svc. Plus Elctms. .......... .. 
OH Strongsville, Robet1s EIctrns. Co., Inc. 

OH Twinsburg, Advacom, Inc ............. . 
OK Tulsa. Radio, Inc. .................... . 
PA McKaen. Advacom .................. . 
TX ArNngton, Bisco Inds. ................ . 
TX Austin, Wolford EIctrns. .............. . 
TX Houston, Wofford Elctrns. ............ . 
TX Midland, ESI Supp. ................... . 
WI Mequon, lakeview EIctms. ........... . 
Can Calgary, Alberta, Memco ............ .. 
Can Surray, ac., Memco ................ .. 

414-785-9554 
416-292-5152 

501-846-5200 
714-635-0380 
415-651-8420 
408-435-8980 
203-265-9900 
312-451-1230 
319-393-4510 
313-393-4510 
617-938-8590 
201-272-8400 
201-797-3313 
201-337-1000 
914-592-9555 
516-549-2722 
91~85G-955O 

216-238-1711 
216-425-8477 
918-587-9123 
814-476-7774 
817-84G-7046 
512-339-1131 
713-947-3583 
915-694-9657 
414-377-8250 
403-258-3399 
604-59G-1553 

SKe 
FAX: 818-764-6845 

SHINANO KENSHI CoRP, (SKC), 7525 Ethel Ave., N. 
Hollywood, CA 91605, Tel: 818-764-4266; Empl: 7; Sis. 
Mgr: Dale Dowis ............................... a·1311 

/..Deal Sales Offices & Reps 
AL Madison, Benchmark ................. 205-464-0033 
CA Cupertino, PEl SIs. Assoc. ............ 408-253-1960 
CA North Hollywood, Shinano Kenshi Corp. 

• . . . . . . . . .. .. . . . . .. . .. . . . .. . .. . . .. . . . .. 818-764-4266 
CO Denver, Tech Rep Sis. Co. ............ 303-758-7031 
CT Bloomfield, SIR Assocs. . . . . . . . . . . . . . .. 203-243-9343 
FL Melbourne, Phoenix Comps. .......... 407-723-4414 
GA Norcross, Benchmark .. .. .. .. .. .. .. ... 404-446-1711 
MA Westford, SIR Assocs. ................ 508-692-2500 
MI Brighton, AP. Assoc. .... .. .. .. .. .. .... 313-229-6550 
NY Albertson, DOL Engrg. ................ 516-747-3944 
NY Pittsford, KLM Gerner .. .. .. .. .. .. .. ... 716-381-8350 
NC Raleigh, Benchmark .................. 919-85G-0633 
OH Columbus, AP. Assocs. ............... 614-662-1110 
OR Portland, Intertech SIs. ................ 503-775-7885 
TX Dallas, Theodora Borek Assoc. ....... 214-965-7702 
UT SenLake City, Sierra Tech SIs. ....... 801-566-9719 

Local Distributors 
CA N. Hollywood, Digilog Devices Inc. .... 818-764-9777 

Shk1deIIgeI1IJAmerIca.lnc. 

FAX: 805-373-3710 
SHINDENGEN AMERICA INC" 2849 Townsgate Road, 

SIs. 200, Westlake VI. CA 91361, Tel: 8OG-634-3654; 
Empl.: 10; Sis. MgT: Peter Gajewski; Dist. Mgr: Peter 
Gajewski ................................. 002034-2035 

Local Sales Offices & Reps 
/lIZ Phoenbc, Hartland Sis. ................. 602-492-{)()12 
CA Murrieta, Mil-Com Sis., Inc. ............ 714-677-2097 
CA San Diego, Power Assocs. ............ 619-275-0841 
CA Sanfa Clare, Intagrsted Tech. Sis. ..... 408-727-3408 
CO Arvada, Arrowhead/CSI .............. 303-423-5597 
FL Land 0' Lakes, AJ.'s Power Source, Inc. 

................................... "," 813-996-2583 
GA Duluth, N's Power Source ........... 404-441-7927 
IL Roiling Meadows, Eagle Tech. Sis., Inc. 

312-991-0700 

AZ Soottsdale, Bill Earl Assocs. 
KS Lenexa, Midtec Assocs. .............. . 
MD Beltimore. Chesapeake Indl Mktg. ... . 
MI Lathrup VI. R. C. Nordstrom & Co. ... . 
MD St Louis, Midtec Assocs. ............ . 
NH Nashua, Bail Controls, Inc. .......... .. 
NY Hauppauge, Aurora-Schmitt ........•. 
NY Pittsford, Franklin SIs. Corp. .......... . 
OR Baavarton, Olsen Tech. SIs. Corp. ...•. 
PA Blue Bel~ DeIatronics Inc. ............ . 
MN Mancate, E I. SIs. .................... . 
TX Richardson, Jim Gray & Assocs. ..... . 
TX Richmond, Jim Gray & Assocs. ...... . 
UT Midvale, Arrowhead/CSI ............ .. 
WA Bailevue, Olsen Tech. Sis. Corp ...... . 
WI Waukesha, Eagle Tech. Sis. ......... . 
Can Mississauga, ant. Techrep ..•........ 
Can Napean, ant. Techrep .............. .. 
Can St Laubert, Que., Techrep ........... . 

Local Disltibutors 
/lIZ Phoenix. Dalis Elctm. Supply ......... . 
/lIZ Tucson, Dalis EIctm Supply .......... . 
CO Littleton, Dusplays Plus. Inc. ......... . 
CT Danbury, Aved Elctm. Disl, Inc. •...... 
IL Schaumburg, QPS Elctms. ........•... 
MD GaithersbUrg, Axis Elctms. ••...•...... 
MA Andover, Aved Elctm. Disl, Inc. ...... . 
MI St Clair Shores. Spemco ............ . 
NJ Pannsauken, Alta Elctrns. ............ . 
NM Albuquerque, Surnrrlt Elec. Supp. Co. 

NM Albuquerque, Walker Elctm. Supply ... 
OH Cleveland, Major Elctrns. .........•.... 
TX Austin, Wollord Elctms. .............. . 
TX Dallas, Wofford Elctms. .. ............ . 
TX EI Paso, Midland Wintronic Co. . ..... . 
TX Hooston, Wofford Elctrns. ............ . 

602-994-3813 
913-541-0505 
301~76 

313-559-7373 
314-275-8666 
803-882-6984 
516-434-1313 
716-248-8251 
503-843-9468 
215-841-9930 
507-345-5766 
214-699-9976 
713-342-1710 
801-561-5888 
206-883-7792 
414-549-3822 
416-89G-2903 
613-225-9186 
514-337-6046 

602-275-2626 
602-294-2628 
303-73G-7333 
203-744-7838 
312-884-6620 
301-84G-9640 
508-688-3800 
313-771-2700 
809-488-1442 

505-864-4400 
505-883-2992 
216-442-6200 
512-339-1131 
214-32G-0294 
915-779-8391 
713-847-3583 

ShitlEtsu 
FAX: 415-475-0613 

SHIN-ETSU PoLYMER AMERICA, INC., 34135 7th 
St, Union CHv, CA 94587, Tel: 415-475-9000, TWX: 91G-
338-2229; SIs. Mgr: Doug Hall ................ C.1521 

Local Sales OffIce8 & Reps 
FL Clearwater, Tech-Rep Assocs. ........ 813-572-9900 
IL Crystal Lake, Mid America Reps. ...... 815-455-5310 
IN carmel, Technology Mktg. Corp. ...... 317-944-8482 
MA Lexington, Jodan Technlg. ............ 617-863-8898 
MO St Louis. G.M. Brown & Assocs. ...... 314-741-4424 
NJ Matawan, SP America. Inc ............. 201-583-7070 
NJ Princeton, Siemens Comps., Inc. ...... 609-987-{)()83 
NM Albuquerque, F-P SIs. ................ 505-345-5553 
NY Liverpool, Gen-Tech .................. 315-451-3480 
NC Smithfield, ADI, Inc. ................... 919-934-8136 
OH Columbus. Siemens Comps., Inc. ..... 614-433-7500 
OH Strongfield, Dolfuss-Root & Co. Inc. . • . 218-23B-0300 
PA Bridgeville, DoHuss Root & Co. ....... 412-221-4420 
PA Broomal~ TCA Assoc. ................ 215-353-2022 
PA Westchester, TCA Assocs. .... ,....... 215-692-6853 
TN Greenville, Interep .................... 615-639-3491 
TN Greenville, Lamons Sis. Co. .. . . . . . . . .. 615-839-8711 
TX Arlington, CompTech SIs., Inc. ........ 817-265-6007 
TX Austin, CompTech SIs.,Inc. ........... 512-331-6922 
TX Dallas, THT Sis. ...................... 214-783-1501 
CA Irvine, Interconn Tech. Mktg. .......... 714-733-1879 
UT Salt Lake CRy, Lange Sis. ............. 801-467-0843 
UT Se~ Laka CRy, Lange Sis., Inc. ........ 801-487-0843 
WA Bellevue, Micro Sis. . . . . . . . . . . . . . . . . • . . 206-451-0588 
PR Rio Piedras, Klamco Eiac. ............ 809-752-6169 

Local Distributors 
MI Farmington Hills. J.L Montgomery Assoc., Inc. 

.. . .. . .. .. . . .. .. .. . . .. .. . . • .. .. .. .. . ... 313-489-0099 

FAX: 516-466-0922 
SHOGYo INTERNATIoNAL CoRP., 287 Northam 

Blvd, Gr8at Neck, NY 11021, Tel: 516-466-()g11, TELEX: 
4758024, TWX: 12218 ...... , •. A.2391; 801186, 1778; 

C.1523-1525, 1820-1821; D·1058-1058, 1491, 2037 

SIEMEN 

"SHOI<AI 
FAX: 914-736-3656 

SHoKAI FAR EAST LTD., 9 Elana Court Paekskil~ NY 
10566, Tel: 914-736-3500, TaEX: 224219; Empl: 362; 
Sis. Mgr: Shiriae Serber; Dist. Mgr: Robert Craig 
.. .. ................ ...... .... A·2O.; a.1187; 0010lI0 

SHURE BROTHERS INC. 222 Hartray Ave., Evanston, L 
60202-3696, Tel: 708-866-2200, TELEX: 4330191, FAX: 
708-886-2279; SIs. Mgr: LZ. Morgan. VP SIs. 

SHURITE METERS, A Prime Technology Co., P.O. 
Box 185, Twin Lakes Rd, North Branford, CT 08471, Tel: 
203-481-5721, TWX: 71G-452-3092, FAX: 203-481-8937; 
FSC No.: 82239; EmpI.: 15; SIs. Mgr: James L Jamieson 
........................•...•.........•....•..... 001373 

/..Deal Sales OffIce8 & Reps 
AK Please CansuR Factory, Plaese Cansun Factory 

......•.....•... , .•.. .. .. •.. . . .• . • •.•.. 203-481-5721 
CA Burbank, Modco Co. .................. 818-848-2215 
CA San Diego, Qualtronics ............... 619-873-0118 
CA So. San Francisco, CatalIi-EMA ....... 415-873-3385 
CO Denver, Nelson Co. Inc. .. .. .. .. .. .. .. . 303-295-1017 
CT Gilman, Adams McGregor Inc. ........ 203-537-3033 
FL Lakeland, Munday Sis. Co. . . . . . . . . . • .• 813-858-5806 
IL eery, Bob Bums Assocs. ............. 708-516-3322 
IN IndlanapoHs. John Sukup Inc. ......... 317-253-5501 
IA Des Moines, The Beerns Co. .......... 515-255-1146 
KS Shawnee Mission, The Beerns Co. .... 913-831-0300 
MI E Detroit, Jack M. Thorpe Co. ........ 313-779-6383 
MO St Louis, The Beerns Co. ............. 314-434-8448 
NJ Franklin, D. F. Tobies & Co ............ 201-751-8880 
NJ lawrenceville, DVS Co. ............... 609-896-1112 
NY Rochester, D. F. Tobias ............... 201-751-8880 
NC Raleigh, aT. Funderburk Inc. ......... 919-846-2373 
OH Cleveland, John Olsen Co. ............ 218-838-0510 
PA Glenshaw, DVS Co.................... 809-896-1112 
SC Landrum, aT. Funderburk InC. .....•.. 919-846-2373 
TX Dallas, The Crockett SIs. Co. .. . . . . . . . . 214-350-3377 
Can Thornhill, ant. R. C. Kahnert Sis. Ltd. 

....................................... 418-764-2596 
Can Winnipeg, Manitoba. SmHh-Patterson & Assocs. 

....................................... 204-885-1376 

Local D/stJibutors 
AL Birmingham, ACK Radio Supply ...•.. 205-322-0588 
/lIZ Phoenix. capital EIctms. Supp. .• . . . . . . 802-252-5897 
AR Little Rock, CarfIon-8ates ............. 501-582-9100 
CA San Francisco, Zack EIctrns. .......... 415-824-1444 
CA San Jose, Quements Elctms. .•....•.. 408-998-5900 
CA San Ralae~ Electronics Plus .......... 415-457-0488 
CO Denver, Fistells EIec. Supp. .........•. 303-629-1312 
CT New Haven, HaIry E1ctms. ............ 203-787-5821 
IN East Chicago, Aero Elctms. ........... 219-397-8881 
IA Des Moines, Radio Trade Supp. ...... 515-288-7237 
KV louisville, Peerless EIctm.EqpI. ....•.. 502-837-7677 
LA Beton Rouge, Ralph's EIctm. Sopp. ... 504-344-3761 
MO Kansas City, Elctm. Supp. Co .•.....•.. 816-931-{)25O 
MO Kansas CRy, Walters Indl. Elect Inc. 

..................................... 1-800-821-5248 
NM Loa Cruces, EIctm. Parts Co. . . . . . . . . .. 505-523-4578 
OH Akron, Akron EIctm. Supp. ............ 218-762-8818 
OH Lime, Hutch & Sons .................. 419-229-8751 
OK Tulse, Radio Inc. .................. ".. 918-587-9123 
PA Reading. Barbey Elctms. Corp. ........ 215-376-7451 
RI Pawtucket JabbOur EIctrns. .......... 401-728-4800 
TX Fort Worth, Ailed EIctrns. ........... 1-800-433-5700 
TX Houston, CRy EIctrns. Supp. .......... 713-821-1080 
TX Houston, EIctm. Prta. Outlet........... 713-784-0140 
WI Milwaukee, EM. Instrs. Inc. .. . . . . . . . . • . 414-272-7799 
Can Willowdale, Ontario, Electro Sonic Inc. 

416-494-1866 

SIEMENS-B C L MAGNETIcs, Siemens Automotive 
Ltd. 5045 North ServIce Rd, Burlington, ant. Canada L7L 
5He. Tel: 416-335-2530, FAX: 416-335-8474; EmpI.: 180; 
Sis. Mgr_' Dave Dora 

SIEMENS COMPONENTS, INC., Optoelectronics 
Division. 19000 Homestead Rd, Cujlertlno, CA 95014, 
Tel: 408-257-7910. TELEX: 352084, TWX: 910-338-0022; 
FSC No.: 50579; Empl: 1100; SIs. Mgr: Chuck Berghoff; 
Dist. Mgr: Regina Walls 

SIEMENS COMPONENTS, INC. Special Products 
Div. 186WoodAve.,South, iselin, NJ 08830. Tel: 201-321-
3400. TWX: 710-998-0588/0529, FAX: 201-321-3961; 
EmpI.: 800; SIs. Mgr: CUrt HozIan; Dist. Mgr: Dick Robert 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 783 



SIERRA Manufacturers and Sales Offices Directory 
SlERAAClN/MAGNEDYNE, 2258 FIutherIon:I Ad., SIERRA WEST POWER SYSTEMS, 2615 MIssourI Ave., 
~ CA 92008, Tel: 619-438-3321, FAX: 619-43&- kIg. No. 5, Las Cruces, NM 88001, T1II: 505-522-86211; 
4867; EmpL: 150' ~ 12 

SlERRACIN POWER' SYSTEMS, See, Sierra Power 
Systems 

SIERRA MONITOR cORp. 1991 Tarob Ct., Milpitas, CA 
95035, Tel: 4O&-262-e611, 1aEX: 17-1616; FSC No.: 

SIGMA ELECT'R6N1CS INC., 10830 KinghuIst Dr. 
Houston, TX 77099, Tel: 71a-93a-47OO, 600-674-7121, 
FAX: 713-933-11067; FSC NO.: 60767; EmpL: 87;. SIs. Mgr: 

·KoJohilaon 

MSGSNDR; EmpL: 23; SIs. AIgI': Robert 0Unfde; DIst. AIgI': SIGMA PLASTRONICS, INC., P.O Box 649, WhItmore 
Gordon Arnold . Lake, MI 46189, Tel: 31So231-2671, FAX: 31So231-296O; 

,SIERRA POWER SYSTEMS, See Valor Power Sys. 
Div. Valor EIctms. 

SIERRA SEMICONDUCTdR CORP. 2075 N. CapItol 
Ave., San .-, CA 95132, Tel: 4C&-263-9300, FAX: 4C&-
26a-3337 

I..ocaI Sales OffIces & Reps 
AL Ht.rlIsviIle, Mon\goITay MkIg., Inc. .... 205-830-0498 
JIOZ ScoIIadaIe, Surrmlt Sis. ............... 602-998-4850 
CA Irvine, S1rong & AaaoCs. .............. 714-261-7233 
CA Mountain V_, Brooks Tech. Grp. .... 415-960-3880 
CA San Diego, Pathfinder EIcIme. Reps... 619-578-2555 
CO WIlE RIdge, Wescom MkIg. •.•.•..•. 303-422-8957 
CT Woodbury, UndcoAaeocs, Inc. ...•... 203-286-0726 
FL AIIamonIe SprIngs, Sis. Engrg. Concepts 

.. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. 407-830-8444 
FL Deerfield Bch., Sis. Engrg. Concepts •• 305-426-4601 
GA NarcIoss, Mon\goITay MkIg., Inc. ..... 404-447-6124 
ID Boise, Weacorn MkIg., Inc. ••••••.••••• 2011-226-6654 

EmpL:3 

SIGMAPOWER, INC., 20790 Leapwood Ave., carson, CA 
90746, Tel: 213-32-S9ne, FAX: 21So789-0172; FSC No:: 
55196; EmpL: 145; SIs. Mgt: Carl J. MarquaIdt 

SIGMA SYSTEMS 
San Diego 

FAX: 619-283-6526 
SIGMA SYSTEMS CORP.,3163 Adams Ave.,San DIego, 

CA 92116, Tel: 619-283-8193; EmpL: 21; SIs. Mgt: T. 
Stewart ........................................ 1)01201 

SIs. Mgt: Dan MUu; DIst. Mgt: K. ~. •.• 1)01. 

LDCIJJ .sara, Omcea & RePe 
CA San.-,CM.S. ...................... 415-4117-2116 

SlKAMA INTERNATIONAL, INC., 301 BDanaIdeon 
PIece, $anIa BarbIn, CA 93117, Tel: 8OH83-6379, FAX: 
805-863-8740; EI'r1Il: 25; SIB. AIgI': Theresa RoberIs; DISt. 
Mgt: Theresa RobeIta . 

FAX: 805-484-9935 
SILICON DETECTOR CORP. 1240 Avenida Aceso, 

eam.l11o, CA 93012, Tel: 805-484-2984; EmpL: 60; SIs. 
. Mgr: DavId TIngley, Willam Bandel •..•.. 801342-1344 

I..ocaI SsJes CIHIcea & Reps 
AL Huntsville, Reynolds & Aaeocs, Inc. ..•• 407-259-7000, 

FAX:205-534-1015 
CA Santa Clara, EIectec ................... 40&-496-0706, . 

. _ FAX:4O&-727-9817 
CA Tarzana, Royal Shillah ................. 818-342-1848, 

FAX:818-342-2601 
co LiIIIeIon, ~ Aseocs. ............. 3Oa-794-6381, 

L Rolling Meadows, Eagle Tech. Sis. .. .. 706-991-0700 
IN I~E~SIs.&~~~ 

415-525-7605 FAX:303-794-2409 
I..DcsJ Sales OffIces & Reps 

CA Albany, B/P Aseocs. ................ .. 
CA San Carlos, EIecIronic Engrg. Assoc. .. 
CA San Carlos, EIecIronic Engrg. Aseocs. 

317-849-4260 
301-236-0530 
617-221H16118 I. 

415-59a-2189 CT MadIson, ConII-y~ .............. 203-245-1136 

MD Columbia, Chesapeake Technlg; ••••.• 
MA Burlnglon, New Tach Solutions ••.•.• 
MI Farmington, Til-Tach Sis., Inc. ........ . 
MN Minneapolis, P.8.L .................. .. 
NJ E. Hanover, Emtac Sis., Inc. .......... . 
NJ Medford, The McCoy Grp., Inc. ...... .. 
NM AIluquerque, SUmmit Sis. .......... .. 
NY Syracuse, PlTronIcs (Upstate) .••..... 
NO RaleIgh, Montgomery Mktg. .......... . 
OH Cleveland, Ar1hur BaJer Co. ..... , .... . 
OR Beaverton, L-8quared .............. .. 

. • . . . . . . . . .. • . . .. . . . . . . . • . . . . • . . . . . . . . . 415-59a-2189 

313-442-1200 II.. 
61:H144-6545 MN 

Elgin, RK. EIctrns., Inc. ................ 312-695-8552 
So. Elgin, RK EIctms., Inc. ............. 312-6115-8552 
Edina, Dytec InsIrs., Inc................ 612-631-7169 
Parsippany, Creative Tech. Sis. ....... 201-335-7861 
Palaisaau, Franca, Sallee SA ........ .. .. . 920-40-10 

SIGNAL PROCESSING TECHNOlOGlES, 1510 Quail 
Lake Loop, Colorado SprIngs, CO 80906, Tel: 719-540-
3900, FAX: 719-540-31170; EmpI.: 86; SIs. Mgt: RIck MlntIe 

FL New PoI1 Richey, Reynolds & Aaeocs, Inc. 
. ....•.......•.....• 407-259-70CJ0,FAX:81a-372-7204 

GA Ulburn, Reynolds & Aaeocs, Inc. .•.•.•. 407-259-7000, 
FAX:404-905-4116 

IN FIShers, Certer, McCormic & PIerce, Inc. 
.................... 317-842-9277FAX:317-577-2741 

KS Lenexa, Midlec Aaeocs, Inc. ... , ....... 91a-541-0505, 
FAX.1I1a-541-1729 

MD ElandaIIsIown, Beacon North • . . • • . • . • . 703-478-2460 
MA Burllnglon, ConII-y~ ............. 617-27So1562, 

FAX:617-270-0310 
MI FIWII1ington Hills, Certer, McCormIc & PIerce, Inc. PA Exton (East~ The McCoy Grp. ...... .. 

PA PI\Isbu'gh (West~ Arthur Baier Co. ••.. 

201-426-0600. NJ 
609-953-0770 Inti 
505-34S-5OO3 
315-455-7346 
919-651-0010 
216-461-6161 
503-629-6555 
215-363-0350 
412-367-7799 
713-444-7594 
214-234-0765 
601-:!6I1-0419 
206-627-6555 
414-698-0633 
61So725-3704 

SIGNAL RESEARCH INC., Ri_ Road, P.O Box 357, ................ : ... 313-477-7701l,FAX:313-477-4149 
TX Houston, LogIc 1 Sis. ................ . 
TX Rlchardaon, Logic 1 Sis. ............ .. 
UT Salt Lake City, Wescorn MkIg., Inc. ..•• 
WA Kirkland, L-8quared, L1d. ............ .. 
WI Waukaaha, Eagle Tech. Sis. ........ .. 
Can 0IIawa, ant, Cen1ac Reps. .......... . 

I..ocaI DIs/tIbUIOI8 
CA Irvine, ITT Mullicomponanls .......... 
CA San.-, ITT Mullicomponanls •••••• 
CO WesImina1er, ITT Multicomponenls ••• 
CT MIIIonI, MIIgray ...................... . 
FL Winter PI<, Milgray .................. .. 
GA Nororoes, Milgray .................... . 
IL ArlIngton Hgta, Mligray .............. . 
KS Ovarland PI<, Mligray ................ . 
MD Columbia, Milgray .................. .. 
MA Wilmington, Milgray .................. . 
NJ MarI\on, MIIgray .................... .. 
NY Farmingdale, Mligray ................ . 
NY N. Undenhurs1, Phase 1 Tachnlg; •.••• 
NY PI\IsIord (Upstate), Mllgray .......... .. 
OH Cleveland, Mllgray .................. .. 
TX Dallas, Mligray ...................... .. 
UT Salt Lake City, Mligray .............. .. 
WA Vancouver, ITT Mullicompollents .... . 

714-727-4001 
4O&-45a-1404 
aoa-451-674O 
203-678-5538 
305-647-5747 
404-448-9777 
312-25a-1212 
91So236-6600 
301-621-6189 
508-657-5900 
609-98a-5010 
518-391-3000 
518-957-4900 
7111-381-11700 
216-447-1520 
214-248-1603 
601-272-4999 
604-291-6866 

The 
Largest 
Relay 

Distributor 
in the Wbrld. • 

OVer 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
the Same Day 

3) 452.1229 (415) 835·1500 
'1301 Olympic Blvd., • 1026 6th Avenue, 

Senla Monica, CA 90404 Oakland, CA 94606 

TItusVille, NJ 08560, Tel: 609-737-1917 ........ 1)01109 MN Eden PrarIe, EIecIronIc Innovaklrs, Inc. 

SIGNAL SYSTEMS INTERNAnONAL, P.O Box 470, 
Lavalelle,NJ 08735, Tet 201-793-4686, FAX:. 201-79a-
4679; EmpI.: 7; SIs. Mgr: W. KImey ............ 801779 

• nat ~TRANSFORMER 
FAX: 516~239-7208 

SIGNAL TRANSFORMER Co.., INC., lnailco 
CorporatIon, 500 Bayview Ave., Inwood, NY 11698, Tel: 
518-239-5777, 1aEX: 98-6112, 1WX: 510:225-8440; 
FSC No.: 06779; EmpL: 450; SIs. Mgt: John MarIno 
....•.....•.•.•..•.•..•....•.•...•...•..•.. Ao23112-2410 

DIrect sales only. Inwood, NY 518-239-5777 

I..ocaI Sales OffIces & Reps 

.. . .. . .. .. . . . . . . . . .. 612-922-2745,FAX.'612-1122-3914 
MO S1. louis. MIdIec Aaeocs, Inc. ••.•..•..• 314-275-8866, 

FAX:314-275-8659 
NJ HuwiII, Aurora SchmIII Aseocs. ..•.... 201-853-5253 
NY Albany, L-Tron Corp. ................... 518-469-7810. 

FAX:518-469-7810 
NY Hauppauge, Aurora Schmitt Aseocs. 

.................... 516-434-1313,FAX:516-434-1572 
NY PIttsIoI'd, L-Tron Corp. ................. 718-383-0050, 

FAX:716-383-0701 
NO Raleigh, Reynolds & Aaeocs, Inc. ..... 407-259-7000 
OH ~Iewood, Certer, McCormIc & PIerce, Inc. 

.................... 51a-638-0951FAX:51a-638-2358 
OH . Parma, Certer, McCormic & PIerce, Inc. 

. • . • .. • .. • • . . • • • • ... 216-398-04OO,FAX:218-398-0786 
OK Tulsa, Advanced Tech. Sis. ............ 918-664-0482, 

FAX:918-664-5467 
OR PoI1Iand, Venture EIcIma .............. 503-624-06.17, 

FAX:503-620-4632 
PA CollegevIlle, Beacon North • . . • . . . . . . . . 703-478-2460 
PA Langhorne, Beacon North ............ 215-752-4429 
PA I'itIsbI/Igh, Carter, McCormIc & PIerce, Inc. 

.................... 412-826-38OO,FAX:412-826-3803 
~11e, Reynolds & Aaeocs, Inc. •. 407-259-7000 
Austin, Advanced Tech. Sis. ..•..•.•.•. 512-467-11209, 

FAX:512-467-9405 
TX Dallas, Advanced Tech. SIs. ........... 713-440-3888, 

can Toronto, ant, Celbrooke MkIg. ........ 416-348-2551 sc 
SIGNATEC, INC., 357 N. Sheridan-Ste. 119, Corona, CA TX 

91720, Tel: 714-734-3001, FAX: 714-734-4356; EmpL: 4; 
SIs. Mgt: Befinda Hunt 

SlGNATRON, A Subsidiary of Meteor 
Communications Corp., 110 HaI1weU Ave., LexIngton, 
MA 02173, Tel: 617-661-1500, 1aEX: 299551 (RCA 
GLOBCOM~ FAX: 617-863-8039; FSC No.: 59371; EmpL: 
25; SIs. Mgt: Joseph T. McNamara 

SlGNETICS COMPANY; Sub. of North American 
Philips, 811 E. Arquee Ave., P.Q Box 34011, Sunnyvale, CA 
9408lI-3409, Tel: 408-991-2000, FAX: 408-991-2311; FSC 
No.: 1CH86; EmpL: 7,000; SIs. Mgt: S1eve PIeIcher; DIst. 
Mgt: Vmnle Bonanno 

SIGNUM, INC., 6OOW. Cummi~ Perk, Woburn, MA 01601, 
Tel: 617-933-4780, 1aEX: 948263, FAX: 617-938-1757; 
SIs. Mgt: Thomas 0iGenner0 

FAX:713-440-4439 
TX Dallas, Advanced Tech. Sis. ........... 214-340-1300, 

FAX:214-340-5598 
TX EI Paso, Advanced Tech. Sis. .......... 915-591-3142, 

FAX:915-591-3189 
VA Sterling, Beacon North ..•....•....•.... 703-478-2480, 

FAX:703-435-7115 
WA Bellevue, Venture EIcIma ..•.....•...•. 208-454-4594, 

FAX:208-454-IIOO3 

SILICON ~ENEAAL. 11861 Wealem Ave., Garden Grove, 
CA 92641, Tel: 714-8911-8121, TELEX: 692-411, 1WX: 
910-596-1804. FAX: 7141183-2570; FSC No.: 34333; 
EmpL: 250; SIs. MQr: Roger Holiday; DIst. MQr: louise 
Toussaint 

SIUCONIX, INC., 2201 Laurelwood Ad., Santa Clara; CA 
SIGNUM SYSTEMS CORP. 171 E. Thousand Oaks 95054, .TeI: 4C&-986-8000, TWX: 910-33lI-0227; EmpL: 

Blvd. No. 202, Thousand Oaks, CA 91360,. Tel: 805-371- 2300; SIs. AIgI': Waller Sengee, VP of Sis.; DIst. Mgr: 
4606, 1aEX: 38-24-39, FAX: 805-371-4610; E/T1lL: 12; RIchard 0 Tuska, DIet Sis. Dir. 

784 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 

FAX: 213-630-5338 

MA Wakefield. !nstr. Dynamics Inc ........ . 
NY F & F Metro Inc. .................... .. 
TX Dellas, Soulhwest EIctrn Ind. Inc. .... . 
WI Wauwatosa. Larsen Assocs. Inc. . .•... 
Can Markham, Ont, Avotronics Ltd. ....... . 

617-245-5100 
51&482-4080 
214-690-9881 
414-259-0529 
416-475-2024 

SIMCO CO, 2257 North Penn Ad., Hatfield, PA 19440, Tel: 
215-622-2171. FAX: 215-622-3795; Ernpl.: 150; SIs. Mg,: 
Bob Heacock 

SILICON POWER CUBE CORP., 6015 Obispo Ave.. SIMMONDS PRECISION ENGINE SYSTEMS, SF 
Long Beach, CA 90805, Tel: 213-634-9390, TELEX: GoocIrich Aerospace, P.O. Box 310, Norwich, NY 13615, 
297340; Empl.: 350 ....................... B'1582-1583 Tel: 607-335-5000, TWX: 510-261-n76; Empl.: 650; SIs. 

LOCBJ Distributors 
AL Huntsville, Hamiltonl Avnet .......... . 
AZ Chandler, Hamilton! Avnet ........... . 
CA Coste Mesa, Hamiltonl Avnet ........ . 
CA Gerdena, Hamittonl Avnet ............ . 
CA Long Beach, Amps Abundant •.......• 
CA Sacramento, Hamiltonl Avnet ........ . 

. CA San Diego, Hamiltonl Avnet .......... . 
CA Sunnyvale, Hamiltonl Avnet .......... . 
CA Woodland Hills, Hamitton/Avnet .... .. 
CO Englewood, Hamilton Avnet .......... . 
CT Danbury, Hamiltonl Avnet ............ . 
FL Ft Lauderdale, Hamiltonl Avnet ...... . 
FL St Petersburg, Hamiltonl Avnet ...... . 
FL Winter Pk., Hamlttonl Avnet .......... . 
II. Bensenville, Hamiltonl Avnet ......... . 
IN Carmel, Hamiltonl Avnet ............. . 
IA Cedar Rapids, Hamiltonl Avnet ....... . 
KS OVerland PIt, Hamilton/Avnet ....... . 
MD Columbia, Hamiltonl Avnet ........... . 
MA Peabody, Hamiltonl Avnet ........... . 
MI Grand Rapids, Hamiltonl Avnet ...... . 
MI Livonia, Hamiltonl Avnet ............. . 
MN Minnetonka, Hamiltonl Avnet ......... . 
MO Earth City, Hamitton! Avnet .......... . 
NJ Cherry HII~ Hamiltonl Avnet .......... . 
NJ Fairfield, Hamiftonl Avnet ............ . 
NM Albuquerque, Harnittonl Avnet ....... . 
NY Hauppauge, Hamiltonl Avnet ......... . 
NY Rochester, Hamittonl Avnet .......... . 
NY Syracuse, Hamittonl Avnet ........... . 
NC Raleigh, Hamiltonl Avnet ............. . 
OH Deyton, Hamiltonl Avnet ............ .. 
OH Solon, Hamiltonl Avnet .............. . 

Mg,: G. D. Cummings 

SIMPSON ELECTRIC CO, 853 Dundee Ave.. Elgin, II. 
60120, Tel: 708-697-2260, TELEX: 72-2416, FAX: 708-
697-2272; Ernpl.: 550; Dist. Mg,: George Oskandy, Sis. 
AdminMgr. 

SIMTEK CORP, 1465 Kelly Johnson Blvd., Colorado 
Springs, CO 80920. Tel: 719-531-9444, FAX: 719-531-
9481; Empl: 40; Sis. Mg': David Bowers; Dist. Mg,: Devid 
Bowers 

SIMULASER CORP, 15251 E. Don Jufian Rd, City of 
Industry, CA 91748, Tel: 818-369-1355, FAX: 816-336-
8694; FSC No: 8T239; Empl: 26 

'SIMULEX CORPORATION, 2632-C Walnut Avenue, 
Tustin, CA 92680, Tel: 714-730-1500, FAX: 714-730-7176; 
Sis. Mgr: Dave Guss 

SINCLAIR RADIO LABORATORIES LTD., 85 Mary St, 
Aurora, Ont, Canada L4G 3G9, Tel: 416-727-0185, FAX: 
418-727-0961; Empl: 100; SIs. Mgr: R.F. Jonkman 

FAX: 708-860-3672 

II. 
II. 
LA 
MA 
MI 
MO 
NY 
OH 
PA 
TN 
TN 

Chicago, Newark ................... .. 
Skokie, Anlxter ...................... . 
Baton Rouge, Anlxter ............... .. 
Boston, Anixter ..................... .. 
Detroit, Anixter ...................... .. 
St Louis, Newark Eo. ............... .. 
~ Manchester Equip. Co. .•. 
Columbus, Hughes-Peters ........... . 
Pftlsburgh, South-Mills Eo. ........... . 
Chattanooga, Horizon Ec. ............ . 
Clarksville, Randolph. Hale, Matthews 

TX Houston, Anixter .................... .. 
VA Chantilly, Newark Eo. ............... .. 
WA Bellevue, Newark Eo. ................ . 
WI Milwaukee, Anixler ................. .. 
Can London, Newark Eo. ................ .. 
Can Toronto, Anixter ..................... . 

SLOAN 
312-792-8233 
800-243-6344 
504-922-n55 
508-682-8870 
313-478-3900 
314-621-7486 
516-294-5351 
614-294-6215 
800-245-6215 
615-899-8585 

615-647-2325 
713-46Q-9473 
703-471-7447 
206-841-9800 
414-355-0222 
519-685-4280 
41 B-588-8999 

SIVERS IMA AS, 11520 Jefferson Blvd., Culver City, CA 
90230, Tel: 213-306-4248, FAX: 213-390-4350; EmpL: 
300; SIs. Mgr: Marshall Cleland 

SJOBERG, C, & SON, INC, 415 Station St, P.e. Box 
3563, Cranston, AI 02910, Tel: 401-461-8220, FAX: 401-
467-5448; EmpL: 20 

SKB COPORATION, 434 W. Levers Place, Orange, CA 
92667, Tel: 714-637-1252, FAX: 714-637-0491; FSC No.: 
61302; Empl: 170; SIs. Mgr: Allan Evavotd 

SKF CONDITION MONITORING, 4141 Ruffin Ad., San 
Diego, CA 92123-1841, Tel: 619-496-3400, FAX: 619-496-
3546; Empl: 150; SIs. Mgr: Rich Gabel 

SKD-DIE, INC, 8050 Austin Ave.. Morton Grove, IL 80053, 
Tel: 708-965-1130, FAX: 708-986-0322; FSC No.: 7PI45; 
Empl: 50; SIs. Mgr: Ralph H. Hollmann 

SKY COMPUTER,INC, 27 Industrial Ave., Chelmsford, MA 
01824, Tel: 508-250-1920, TELEX: 499-1331, FAX: 508-
25Q-0036 

SKYDYNE DIY., AAR MFG., 21 River Ad., Port Jervis, 
NY lml, Tel: 914-B56-B855, 800-428-CASE, FAX: 914-
856-6378; Empl: 110; SIs. Mgr: M. Timney 
........................................... C'11OB-1107 

OH Westerville, Hamilton! Avnet ......... . 
OK Tulsa, Hamiftonl Avnet .............. .. 

205-637-7210 
602-961-1211 
714-641-4100 
213-516-6600 
213-634-0187 
916-925-2216 
619-571-1900 
408-743-3300 
818-594-0404 
303-799-7800 
203-748-60n 
305-767-6377 
813-576-3930 
407-657-3300 
7OB-860-nOO 
317-844-9333 
319-362-4757 
913-866-6900 
301-995-3500 
508-531-7430 
616-243-8805 
313-347-4270 
612-932-Q600 
314-537-1600 
609-424-0100 
201-575-3390 
505-345-0001 
516-231-9800 
716-292-0810 
315-437-2641 
919-878-0810 
513-439-6700 
216-242-6610 
614-882-7004 
918-664-0444 
503-627-0201 
412-281-4150 
512-837-8911 
214-306-8111 
713-240-7733 
801-972-2800 
206-241-8555 
414-784-4510 
604-420-4101 
416-677-7432 
416-890-0221 
613-226-1700 
514-335-1000 

SINGER DATA PRODUCTS, INC, 790 Maple Lane, SKYNETELECTRONICS,1474G~Ct,MIIpltas,CA 
Bensenville, IL 60106, Tet 708-860-8500, TaEX: 210- 95035, Tel: 406-945-6355, FAX: 408-945-6357; Empl: 20 

OR Lake Oswego, Hamiltonl Avnet ...... . 
PA Pittsburgh, Hamiltonl Avnet .......... . 
TX Austin, Hamittonl Avnet .............. . 
TX Irving, Hamiltonl Avnet ............... . 
TX Stafford. Hamiltonl Avnet ............ . 
UT Satt l:ake City, Hamittonl Avnet ...... . 
WA Bellevue, Hamittonl Avnet ............ . 
WI New Berlin, Hamittonl Avnet ......... . 
Can Burnaby, BC, Hamittonl Avnet ........ . 
Can Mississauga, Ont, HamiHonl Avnet ... . 
Can MIssissauga,Onl, R-Theta ........... . 
Can Nepean, Ont, Hamiltonl Avnet ....... . 
Can St Laurent Que, HBinittonl Avnet .... . 

SILICON SENSORS, Old Hwy. 18 East, Dodgeville, WI 
53533, Tel: 606-935-2707, TWX: 910-997-0072, FAX: 608-
935-2n5; FSC No: 54822; Ernpl: 30 

SILICON TRANSISTOR CORP, Katrina Rd., Chelmsford, 
MA 01824, Tel: 508-256-3321, FAX: 508-250-1046; FSC 
No: 07256; Ernpl.: 200; SIs. Mg,: John J. Flynn; Dist. Mgr: 
Fred Wheaton 

SILONEX INC., 331 Comefia St, Plallsburgh. NY 12901, 
Tel: 518-581-3160, FAX: 514-747-3906; Empl.: 110; SIs. 
Mgr: Carol Larsen ............................. B'1345 

Local Sales Offices & Reps 
CT BranIord, LJM Assocs. ................ 203-488-4244 
IL Crystal Lake, Komac Entprs.lnc. ...... 815-459-7456 
MA Topsfield, RFC Assocs. ............... 508-887-8545 
MI Livonia, AmIech Reps. ................ 313-474-6300 
Me St Louia, Engrg. Svcs. Co. ............ 314-997-1515 
NJ D8nvIIIe, T. J. SIs.,Inc. ................ 201-361-5352 
WA Seattle, Harry Levinson Co. ........... 206-382-1300 

SILTRONICS LTD, P.e. Box 456, Dover, MA 02030, Tel: 
617-329-4068, FAX: 508-785-2265; Empl: 110; SIs. Mgr: 
G.Urban 

SIMCO,21401 SW 127 Ave.. Miami, FL 33177, Tel: 305-233-
9900, 900-78Q-909(), FAX: 305-233-1990; Empl: 15 
........................................... C'1103-1105 

Local Sales Offices & Raps 
CA San Diego, Quattronlcs, Inc. ...... .. • .. 619-895-0118 
CT Bethel,lnstr. Dynamics ............... 203-743-5045 
GA Atlanta, Eleclro SIs. Inc. ............... 404-394-1122 
II. Cary, Bob Bums & Assocs. ........... 708-516-3322 

230; Empl: 40; S/s. Mgr: Ken Krohmer ........ 001111 

Local Sales Offices & Reps 
NJ Haddonfield, Singer Data ............. 609-429-6927 

SINOTECH, Technology Communications Group, 
Inc., 23590 Stafford Hill Drive, West Unn, OR 97068, Tel: 
503-638-1000, FAX: 503-638-1002; Empl: 45; SIs. Mgr: 
John Vezmar 

SIPEX CORP., CUstom Monolithic Prods. Div, Six 
Fortune Dr., Billerica, MA 01621, Tel: 508-667-8700, FAX: 
508-670-9001; Empl.: 90; SIs. Mgr: Bill Dennehy 

SITCO ANTENNAS DIV.OF SIMPLICITY TOOL" 
CORP, 10330 N.E. Marx St, Portland, OR 97220, Tel: 503-
253-2000, TELEX: 200 479, FAX: 503-253-2009; EmpI.: 18; 
SIs. Mgr: M. Bureker 

Local Di8tribfAots 
CO Englewood, Mega Hertz .............. 303-779-1717 
MN Shakopee, Comms. Supp. Grp. .. . . . . .. 612-445-6424 
IL Elk Grove, Anxtter .................... 800-554-5368 
MN St Pau~ D.F. Coutryman .............. 800-328-6820 
NY Wharton. Anxiter ...................... 516-293-7788 
OK Tulsa. Tulsa! CoIp./DRK Entrps. ...... 918-836-8348 
TX BedIord, Spectrum .................... 817-267-2288 
WA Redmond. Glade Comms. ............ 206-869-4116 

S.I. TECH,901 N. Betavia Ave.. Betavia, IL 60510, Tel: 708-
232-8640, FAX: 708-232-86n; Empl: 17; SIs. Mgr: 
Ramesh Sheth; Dist. Mgr: Kay Brabec ......... B'1231 

Local Sales Offices & Raps 
MA HoIHston, Olson Mktg. ................ 508-429-8086 
MN Hibbing, Minntech Eo. . • . . . . . . • . . . . . • . . 218-262-5228 
NJ E. Brunswick, EAC Assocs. ........... 908-254-6624 
NM Albuquerque, Fry-Gates Co ........... 505-262-1525 
TN Memphis, Professional Technlg. ...... 901-458-1228 
TX Ingram, Devi&Hallmark Prods. ........ 512-:367-4919 
WA Bellevue, Interconnect Tech. .......... 206-462-9508 

LOCBJ Di8tribfAots 
AI.. Binningham, Newark Eo. . . . . . . . . . . . . . . 205-942-4044 
AK Anchorage, Potelcom Supp. .......... 907-274-8525 
AR lillie Rock, Cartton Betas .... ......... 817-293-5558 
CA Los Angeles, Anlxter .............. c... 213-625-7829 
CA San Francisco, Anlxter .. .. .. . .. . .. . ... 415-543-6070 
CO Denver, Newark Ec. .. . .. . .. .. .. • .. .. .. 303-373-4540 
FL Miami, Newark Eo. ...... .. .. • .. .. .. ... 800-631-4808 

SKYWAY MAGNETICS, 35372 Hwy 79, Warner Springs, 
CA 92086, Tel: 619-782-3342; FSC No.: 3612; Empl: 12; 
SIs. Mg,: John Grudziadz 

SLAUGHTER CO. 801 Hailey St, P.e. Box 1805, Ardmore, 
OK 73402, Tel: 405-223-4n3, TaEX: 697-55n, FAX: 
405-226-5757; FSC No.: 05611; SIs. Mgr: T. Medrick 
................................................. 001327 

SL CORPORATION, 240 Tarnal Vista Blvd. No. 110, Corte 
Madera, CA 94925, Tel: 415-627-1724, FAX: 415-627-
2931; Ernpl: 26; Sis. Mgr: Christopher Wilson; Dist. Mgr: 
Christopher Wilson 

FAX: 818-768-8326 
SLOAN CO. n04 San Fernando Ad., Sun Valley, CA 

91353-0367, Tel: 213-875-1123, TWX: 91Q-49B-225O; 
FSC No.: 08717; EmpI.: 25 ............... 8·11 .... 1115 

Local Sales Offices & Reps 
AL Huntsville, Remco .................... 205-533-3763 
CA Montrose, Signal Entprs. Inc. .......... 818-957-0640 
CA MIn View, Francisoo&Assocs. ....... 415-862-1717 
RI Warwick, Schumacher & Yarrington. .. 401-884-5671 
Il Wheaton, CS Tech SIs. ............... 708-653-8126 
MD Glen Bumie, Macrotech Assoc. ....... 301-7 .... 1111 
MN Mimespolis, Loren Green Assoc. of Minn. 

....................................... 612-571-6668 
Me Shawnee Mission, Microtronics ....... 913-262-1444 
NJ Cherry Hill Ouality COmps. .•.•...•... 609-426-6226 
NJ Englewood Cliffs, E. Glass Assocs. ... 201-592-0200 
NY Rochester, Tech. Comps. ............. 716-342-2406 
OH Cleveland, Allan Scrags .............. 216-232-4948 
TX Dallas, IBL Engrg. & Sis. .............. 214-363-2921 
WA Bellevue, Olson Tech SIs. ....•.... . ... 2Q6-883-n92 

LOCBJ Distttbutots 
AL Huntsville, PoWell Elctms. . . . . . . . . • . . . . 205-s29-2731 
CA Anahetm"Deco EIcIms. ............... 714-830-8252 
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SLOAN 
CA canoga Park, ANte RadIo Hardware .. 
CA CoBIa Mesa. Powell ElcIms. ........ .. 
CA San Diego. Deco EIcIms. ............ . 
CA Sari Jose, Powell EIcIms. ........... .. 
CA Torrance. Kent EIcIms. .............. . 
CT.W. HIII1ford. Signal CIr.Inc. ......... .. 
FL Fl Lauderdale, "-less Radki Corp. 

FL Fl Lauderdale, Powell EIcIms. .•.••... 
CA Los Angeles, Traber Elctms. .......... 
FL Pompano Beach, "-less Radio •.... 
KS WIChita, Lee Prods. .................. . 
MD Annapolis, Powell EIcIms. ............ . 
IL ArIngton, Mar'Lyn Elclms. .......... ;; 
MA Westborough, Powell EIcIms. .....•... 
NY Lynbrook, Peerless RadIo Corp. ..•...• 
NJ Englewood, Powell EIcIms. .......... . 
OH Cleveland, Acorn Inds. .............. .. 
OH Dayton, 0 " 0 PackagIng eo.. Inc. .. .. 
OH Solon, Repoo ......................... . 
OK Tulsa, Altair Co. ...................... . 
PA Philadelphia, Powell EIcIms. ...•...... 
TN Memphis, GFI Sis. .................. .. 
TX Austin, The Altair Co. ................ . 
NC Cary, Powell EIcIms. ................ .. 
TX Houston. Altair Co. .................. .. 
TX Irving. Powell EIcIms. ................ . 
TX RIchardson, Altair Co. ................ . 

8111-998-2584 
714-754-1717 
619-693-1595 
40Il-943-902O 
213-320-2700 
203-236-6005 

305-973-4141 
305-979-5000 
213-641-8304 
305-97304141 
3111-264-2172 
301-860-3355 
312-384-7880 
617-3811-81'00 
516-593-2121 
201-5611-5600 
2111-289-2531 
513-233-6585 
216-24Il-8900 
9111-252-5781 
215-365-1900 
9OHI83-6252 
512-837-4490 
9190467-1212 
713-462-3029 
214-258-8841 
214-231-5166 

SlOAN TECHNOlOGY CORPORATION, Veeco 

Manufacturers and Sales OffICes Directory 
SMK ELECTRONICS CORPORATION, U.SA. 1901 

Nancita Cir. Placentia, CA 92670, Tel: 714-996-0960, 
TB..EX: 111-3081, FAX: 714-779-2790; FSC No.: 637-7400; 
ErnpI.: 219; SIs. Mgt: Gary Redmarll T. KIymenko 

SMT EAST CORPORATION, 378 Page St., Deerlteld 
Corp. CIr. SIou!;ltOn. MA 02072-1141, Tel: 8OIHl86-SMTl, 
FAX: 617-344-0460; ErnpI.: 50 

SNAPTITEI ALLIED, 6424 W. Ridge Ad., P.O. Box as5o, 
Erie, PA 16505, Tel: 814-633-6131, FAX: 814-8311-7503; 
EmpI.: 75 -

SOFREl, INC.. 7685 Commerce Way No. los. Eden PraIrie, 
MN 55344, Tel: 612-831-8835,l-8OO-8-SOFREL, FAX: 
612-837-9066; EmpI.: 8; SIs. Mgt: Soot! Hensteln; Diat. 
Mgt: Soot! Henstein 

SOFTAlD,INC.8930RouIe 108, Colurrbia, MD 21045, Tel: 
301-964-6455, FAX: 301-5911-1852; ErnpI.: 9; SIs. Mgt: 
Tammie Adams . 

SOFTWARE COMPONENTS GROUP, 1731 
Technology Dr. San Jose, CA 95110, Tel: 408-437-<1700, 
FAX: 406-437-<1711; EmpL: 35; SIs. Mgt: DennIs 0 Done! 

THE SOFTWARE LINK, INC., 35n Parkway Lane, 
Norcross, GA 30092, Tel: 404-44IH;465. TB..EX: 
4996147SWUNK, FAX: 404-283-6474; Er\1lI.: 65 

SOUTRON/MICROWAVE, Solltron Devices. Inc.. 
11 n Blue Heron Blvd., Solitron Pk.,BIdg. No. 2, RIviera Be/\, 
FL 33404-9976, Tel: 407-848-4311, 800-88II-8783, FAX: 
407-1148-4311, ExLl16; FSC No.: 950n; EmpI.: 200; SIs. 
Mgt: Ray Sulzer; Diat. Mf1r: QeIorIs Martinez 

SOL TEe CORP. 12m ~Street, San Fernando, CA 
91340-1597, Tel: 81l1-365-0800, 800-423-2344, TB..EX: 
365-7089, FAX: 8111-365-7839; EmpL: 90; SIs. Mgt: Byron 
G. McIntire 

SONICALL, INC. 3288 E. WIIIQw Street, Signal Hill, CA 
90806, Tel: 213-490-2143, FAX: 213-490-2145; SIs. Mgt: 
FriInk Handler ............................ .-..... 001061· 

Local SsIes OffIces .& Reps 
CA Mountain VMIW, Francisco" Assocs. •. 415-962-1717 
CA ArcaIia, Van Go\t & Assocs. .......... 8111-445-9728 
CA Park RIdge, Synmark Sis., Inc. . . . . . . • .. 708-390-!1696 
FL Margate. EPM. Inc. ........ .. .. .. .. .. .. 305-9n-D331 
MD Severna. Janco SIs. .. .. .. .. ... .. .. .... 301-544-8852 
MI Lathrup VIg., RC. Non:Isirom •..•.•.... 313-559-7373 
MN SL Louis Park, EIcIm Innovators ••. • •• 612-922-2945 
NY E. Syracuse, Nycom.lnc. .............. 315-437-8343 
NY Great Neck, F&F MellO Inc. ........... 51Il-482-4090 
NC R~, Micro Sis. Inc. ........ ........ 919-881-(1007 
OH Centerville, EMA,1nc. ................. 5130433-3147 
OR HillsbOro, TAC Assocs. ............... 503-6411-81 10 
PA West (:hester, TeA Inc. .......... 00 .. • 215-692-8853 
RI Warwick, Ertronics, Inc. ............... 401-732-3567 
TX Delisa, REM Comps. Corp. ............ 214-234-1069 

Instruments Inc.. 602 E. MontecI1o St., Santa Barbara, CA SOHIO ENGINEERED MATERIALS CO. See 
93103, Tel: 805-983-4431, TWX: 91 D-334-4901 , FAX: 905- Standard Engineered Materials Co. 

Leesl DiSIrIbutors 

965-0522; ErnpL: 75; SIs. Mgr: Mel Lipton 

SL WABER, INC., 520 Fellowship Ad. Ste. 306. ML Laurel, 
NJ 09054, Tel: 909-866-8888. 800-257-8384, FAX: 600-
6611-1945; EmpI.: 125; SIs. Mgt: Soot! Hamrrill 

SMERT COMPTER AIDED DESIGN & PROTOTYPE, 
DIV. OF SME (MONACO), p.o. Box 1328Q, Kenata. 
ant. Canada K2K lX4, Tel: 613-839-5588, FAX: 613-839-
5582; E"1Il: 14; SIs. Mgt: Raymond Fourastier 

MA Sharon, AOCOUR .................... 800-232-3557 

SOKOl CRYSTAL PRODUCTS, INC., 121 Water St., SONICOR INSTRUMENT CORP. 100 Wartburg Ave., 
Minerai PoInt, WI 53565, Tel: 6011-987-3363, FAX: 6011- CopIague, NY 11726, Tel: 5111-842-3344, TELEX: 649494, 
987-3882; FSC No.: 56187; EmpI.: 150; SIs. Mgr: Steven FAX: 516-842-3389; FSC No.: 31605; SIs. Mgr: Arthur 
M. Sokol Liars; Diat. Mgt: Arthur Liars 

SOLA. A Unit of General Sign. 1717 Busse Ad. Elk Grove 
Village, II. 60007-5666, Tel: 708-439-2900, TB..EX: 
6671106 SOLAE. FAX: 8Q(HI211-6269; SIs. Mgt: James 
Kimball; Diat. Mgt: BrIan Crowe 

SONNENSCHEIN BATTERIES INC. See East Penn 
Manufacturing 

HHSMITH,NT-Tlnc.;632ArchSt.,MeacMIIe,PAl8335, SOLARCOM TECHNOlOGY, INC. P.O. Box 4715, 
Tel: 814-724-RAAn FAX: 814-333-1912,' """"': 300,' SIs. Hayward, CA 94544, Tel: 415-489-3141; EmpL: 9; SIs. 

SONOBOND ULTRASONICS INC. Inductotherm 
Industries. 887 S. Matlack Sl, West Chesler, PA 19382, 
Tel: 215-6911-4710, 800-323-1289, FAX: 215-692-0674; 
FSC No.: 15882; EmpI.: 35; SIs. MgT: P. C. Krause 

........... ~,.... Mgt: Roee Ferguson ' 
Mgt: Larry Zeiser; Diat. Mgt: Larry Zeiser 

SONY COMPONENT PRODUCTS CO,· 
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[§3~ 
BRILL 
ELECTRONICS 
. (415) 834-5888 

610 E 101h S1 . Oakland. CA 94606 

(HHSMITH) 
(213) 452-8002 

[§3~~--
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 101h S1 , Oakland. CA 94606 , ._ ................ " 

SOLA ELECTRIC 

(213) 452-8002 

SOlAR ELECTRONICS CO. A. T. Parker, Inc.. 901 N. 
Highland, Hollywood, CA 90036, Tel: 213-462-0806, TWX: 
91~997-1921, FAX: 213-462-3721;FSC No.: 13222; 
Empl.: 17; SIs', Mgt: Roy Talley 

Semiconductor Division. 108333 Valley View St., 
Cypress, CA 9083Q, Tel: 714-229-4197, FAX: 714-229-
4271; EmpL: 120; SIs. Mgt: Chuck Schouw, VI'.; DIs/. 
Mgt: Mark Maniella 

SOLATRON ENTERPRISES, 421 E. Beach Ave., SOPHIA SYSTEMS & TECHNOLOGY, n7 CeIIIomia 
Inglewood, CA 90302, Tel: 213-6711-4961; EmpL: 20 Avenue, Palo Alto, CA 94304, Tel: 415-493-6700, 800-624-

9294, FAX: 415-493-4648 
SOlDER ABSORBING TECHNOLOGY (SAT), A 

Spirig Co., 144 Oakland SL, Springfield, MA 01108, Tel: 
800-628-8862, FAX: 413-788-0490; ErnpL: 8; SIs. Mgr: 
Joyce While . 

SOLDER REMOVAL, P.O. Box 1676, Covina, CA 91722, 
Tel: 8111-987-3681, TWX: 91~584-1820; FSC No: 34605; 
ErnpI.: 57 

SOliD STATE, INC., 46 Farrand St., BlOomfield, NJ 07003, 
Tel: 201-429-8700, FAX: 201-429-6683; EmpI.: 110; SIs. 
Mgt:T. King 

SOLID STATE OEVICES. 14830 Valley View Ave., La 
MIrada, CA 90836, Tel: 213-921-9660, FAX: 213-921-
2396; FSC No.: 30043; E"1Il: 200 

SOliD STATE ELECTRONICS CORP. 16646 
Parthenia St., Northridge, CA 91324, Tel: 818-993-8257, 
FAX: 8111-993-8259; FSC No.: 119.11; EmpI.: 15 

Sorensen 
FAX: 312-792-2129 

SORENSEN COMPANY, 5555 N. Elston Ava.. Chicago, 
11.60630, Tel: 312-n5-0843, 1-600-525-2024; E"1Il: 200; 
SIs. Mgt: Ed Larrabee ................... 002038-2046 

Local SsIes OffIces & RePs 
AL Huntsville, CunIe, Peak" Frazier, Inc. 

.. .. .. .. .. .. .. .. . ... 205-536-1506,FAX:205-55HI558 
A2. Tempe. Trembly Assocs. .........•..... 602-967-2058, 

FAX:902-967-2678 
CA Cupertino, Costar ...................... 408-446-9339, 

SOLID STATE RELAYs. 71 Regent. Qak Brook, L90521, CA 

FAX:408-446-4885 
LaCanada FRntridge, Trimaroo Synertek 
.................... 8111-952-7106,FAX:8111-952-8859 

CA Los Altos, Jay Slone & Assocs. ........ 415-948-4583, Tel: 7011-932-1 eeo, FAX: 7011-667-9522 

SOliD STATE SYSTEMs. 1300 Shiloh ReI., N.W. CA 
FAX:415-948-2714 

San Jose, Jay Stone & Assocs. ....... 408-435-1010 
Wheat Ridge, Trembly Assocs. .••••••• 3030421-8900. Kennesaw, GA 30144, Tel: 404-423-2200, FAX: 404-423- CO 

~ EmpI.: 150; SIs. Mgt: Max Biller; Diat. Mgt: Max FAX:303-421-1020 
FL Melboume, CurrIe, Peak " Frazier, Inc. Biller . . 

... , ................ 407-724-8795,FAX:407-951-11717 
FL 0I18nd0, Cunie, Peak " Frazier, Inc. ••.. 407-855-0843, SOliD STATE TESTING, INC. 58 Middlesex Tpke.. 

Burlington, MA 01803, Tel: 617-272-0972, FAX: 617-273-
4896; E"1Il: 150; SIs. Mgt: James Roberts; Diat. Mgr: FL 

FAX:407-l151-1464 
Permcola, Currie, Peak & Frazier, Inc. 

James DiGiacomo ....... ;. . . . . .... . . . . .. . . .. . • . . • .. . . . .. 904-9lI4-0589 

SOlITRON DEVICES. INC. Semiconductor Group. 
FL Tampa, CurrIe, Peak & Frazier, Inc. ..... 613-963-1076, 

FAX:613-9611-2480 
GA Duluth, Currie, Peak " Frazier, Inc. ••••• 404-497-9404, 

FAX:404-497-9412 
ArIingtonHeighta, Dytec/Midwe8I, Inc. 

11 n Blue Heron Blvd., Bldg. No.1, Riviera Beach, FL 
33404-91176, Tel: 407-848-4311, 800-8811-8783, FAX: 407-
883-5946; FSC No.: 21845; EmpL: 800; SIs.Mgt :Margaret II. 
McNutt; Diat. Mgt: Abe Uncoin •..•.••...•••••...•• 7011-255-32OO,FAX:~0 
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Manufacturers and Sales Offices Directory 
IL Palatine, VIne SIs., Inc. ................. 708-934-5476, 

FAX:708-934-1290 
IN Incianapolls, Dytec/Midwest, Inc. ...... 317-297-59118, 

FAX:317-297-0355 
KS Lenexa, Dytec/South, Inc. ............. 913-888-0215, 

FAX:913-894-1039 
KS WIchita, Dytec/South, Inc. ............. 316-263-70lI0, 

FAX:316-262-3189 
LA Lafayette, Kemp 1nsIruments, Inc. ...... 316-~ 

FAX:316-289-1073 
MD Baltimore, ~ep.1nc. ............... 410-321-1411 
MA westford, ICS Assocs. ................. 508-692-3545, 

FAX:508-692-ll227 
MISouthlleld, ComteIlnstruments Co. .... 313-356-2505, 

FAX:313-352-2324 
MN EdIna. Dytec Instruments, Inc. .......... 612-831-7169, 

FAX:612-831-5114 
MO Maryland Heights, Dytec/South, Inc. 

.•.................. 314-731Hl665,FAX:314-739-1405 
NV Las Vegas, Trembly Assocs. ........... 702-739-9770, 

FAX:702-739-0331 
NH Salem. Advancad EIcIm SIs. ........... 603-894-6414, 

FAX:603-894-7111 
NJ Cheny HII~ Scl-Rep. Inc. .............. 609-662-5222 
NM AlbUquerque. Trembly Assocs. ..••..... 505-266-8616, 

FAX:505-255-0635 
NY Elmont. Crane & Egert Corp .•.......... 516-872-0800, 

FAX:516-872-9074 
NV Rochester, TAE-REP,Inc. .....•........ 716-586-8710, 

FAX:716-586-8719 

MD GaiIharsburg. Naudian Assoc. Southern, Inc. 
.. .. .. . .. .... . . . .. .. . .. .. . .. .. .. .... .. . 301-258-5040 

MA HopIcinton, Berkshire EIctms. ......... 506-435-9356 
MI Dearborn. Pllcher-Poulln. Inc. ......... 313-562-5450 
MN Minneapolis, Tech. Comps. Grp........ 612-536-9512 
MO Clayton. Mertens Co. ................. 314-993-6600 
NJ BurIingIoo. VDE Elctms. .............. 609-387-9331 
NJ Eatontown. Pacent Engrg. ............ 201-389-1409 
NY Great Neck. PacenI Eng. Co. .. .. .. .. .. 516-462-4678 
NC Siler City, Crossroads EIctms.......... 919-742-2372 
WA BoIheI~ Evergreen Mk1g. Grp. ......... 208-485-8083 
WI Mequon. WM BoDes Assoc., Inc. ...... 414-241-3320 

Local Distrlbu10rs 
I>OZ Phoenix. Minarik EIec. Co. .......... .. 
CA Anaheim. EIacIro Comps. DIst. ..•.••.. 
CA CovIna. SeIecta Switch ............. .. 
CA F....x>nt, KEA EIctms. .............. . 
CA Gardena. California SWitch & Signal .. 
CA Glendale, Minarik EIec. Co. .: ........ . 
CA Irvin. J & J EIc1ms. ................... . 
CA Loa Angeles. Electric SwItches ...•..• 
CA San Diego, Minarik EIec. Co. ........ .. 
CA Santa Clara, Minarik EIec. Co. ........ . 
CA Tustin. Western Switches ............ . 
CA Van Nuys, Was-Garde Comps. Grp. .. . 
CO Commerce City, Minarik EIec. Co. .... . 
CT Har1ford. Wes-Garde Camp. Grp. ..... . 
FL Lakeland, Wes-Garde Comp. Grp. .•... 
GA Tucker, CID, Inc. .................... .. 

802-233-3000 
213-626-2844 
816-967-4123 
415-651-2600 
213-538-9830 
818-507-6445 
714-455-0104 
213-660-1310 
619-560-6632 
406-727-0575 
714-259-8144 
816-786-3724 
303-289-5800 
203-527-7705 
813-644-7564 
404-491-3143 

NY WhRney PoIn1. TAE-REP, Inc. .......... 607-692-3705, ...................................... . 
FAX:607-692-3709 KS OverIancJ PI<. Wes-Garde Comps. .... . 

II. C&roI Stream. Wes-Garde Comp. Grp. 
708-653-1460 
913-262-2718 
617-626-2948 
313-771-2700 
612-635-2322 
314-587-7776 
803-880-1971 
809-776-6190 
716-476-5000 

NC Charlotte, Currie, Peak & Frazier, Inc. MA Canton. Xenell ...................... .. 
.. .. .... .. .. .. .... .. ...... .......... ... 704-846-1702 MI St ClaIr Shores, Specialities MIg. .... . 

NC Greensboro, CUrrie, Peak & Frazier, Inc. MN Minneapolis, Cart Bergquist .......... . 
.................... 919-373-0380,FAX:919-273-8308 MO St louis, Wes-Garde Camp. Grp. .... . 

OH Cleveland, ComteIlnstrument Co. •..... 216-442-6080, NH Nashua, Wes-Garde Camp. Grp. ..... . 
FAX:216-442-6009 NJ Mt. Laure~ Was-Garde Camp. Grp. ... . 

OH Columbus, ComteIlnsIIUments Co. .... 614-876-8305, NY Woodside, SwItches Unltd. ........... . 
FAX:614-976-1445 OH Westerville, Was-Garde Comps. Grp. 

OH Dayton. ComteIlnsIIUments Co. ....... 513-426-5310, 
FAX:513-426-1048 

OK Tulsa. Kemp Instruments, Inc. . ' ....•.... 918-683-4501, 
FAX:911Hl65-7362 

OR Beaverton, Northwest Test & Measurement, Inc. 
.................... 503-645-9OOQ,FAX:503-645-5186 

PA Huntingdon Valley, Sci-Rep. Inc. ....... 215-322-6500, 
FAX:215-322-9907 

PA Pittsburgh, ComteIlnstruments Co, , ... 412-922-5720, 
FAX:412-922-8454 

TN Smyrna. Currie, Peak & Frazier, Inc. ... 615-459-0743 
TX AustIn. Kemp Instruments, Inc. ......... 512-263-3322, 

FAX:512-263-9700 
TX Dalles, Kemp Instruments, Inc. ......... 214-931-7100, 

FAX:214-250-2493 
TX Houston. Kemp Instruments, Inc. ....... 713-466-1465, 

FAX:713-466-7621 
UT No. SaIl Lake, Trembly Assocs. ........ 601-295-4703, 

FAX:801-295-8676 
VA Fair1ax. ~ep.lnc .................... 703-385-0660, 

FAX:703-359-7341 
VA Newport News. Sci-Rep. Inc. .........• 301-321-0200 
VA Richmond, Sci-Rep. Inc. .............. 804-262-0220 
WA Redmond. Northwest Test & Measurement, Inc. 

......................... 206-881-8857,206-887-0742 
WI Brookfield, Dytec/Midwest, Inc. ........ 414-792-0320, 

FAX:414-792-0311 
Can Mississauga. Ont. Allan Crawford Assocs.. Lid. 

.................... 416-890-2010,FAX:416-890-1959 
Can No. Vancouver, Be, Allan Crawford Assocs.. Lid. 

...•....•.....••.. " 604-986-2195,FAX:604-990-5892 
Can Ottawa. ant. Allan Crawford As8ocs., Lid. 

.................... 613-596-93OO,FAX:613-596-3081 
Can St Lauren!, Quebec, Allan Crawford As8ocs., Lid. 

........•........... 514-747-7876,FAX:514-747-5673 

sc..:rcc/mec 
FAX: 1-800-331-1184 

FAX: 203-527-6047 
SORENSON UGHTED CONTROLS. 75 Locust St. 

Hartford, CT 08114, Tel: 203-527-3092, 1-800-243-0240; 
EmpL: 100; SIs. Mgr: Ted 0g0rzaIek ........... a.1787 

Local SaIeB Offices & Reps 
CA Tustin, Schoenbachler-Dobson Co. ... 714-544-1688 
I>OZ Scottsdale, Advent Comp. Corp. ...... 602-461-0044 
CA San Rafael, Wright Assocs. ........... 415-457-9940 
CO Boulder, The Stratford Grp. ........... 303-530-3194 
FL Deerfield Bch.. Jack Krutek & Aesoc. .• 305-427-4202 
II. Schiller Park, w.R.a Inc. .............. 706-676-7688 
IN Fort Wayne. Menze SIs................ 219-747-5616 
KS Shawnee Mission. The Mertens Co. ..• 913-432-9323 

OR Portfand, Minarik EIec. .............. .. 
SC Columbia. Dixie EIc1ms. .............. . 
TX Dallas, Wes-Garde Comp. Grp. ...... . 
TX San Antonio, Minarik EIec. .......... .. 
WI Grafton, Lake-V_ EIctms. .......... . 
WI Milwaukee, ProgressIve Image ...•.... 
Can Ectnontoo, Deskin Sis. .............. .. 
Can Mon1real, Deskin Sis. ................ . 
Can Ottawa. Deskin Sis. .................. . 
Can Richmond. Vancouver, Deskin Sis. ••.• 
Can Toron1o, Deskin SIs. ................. . 
Can WII1I1Ipeg. Deskin SIs. ................ . 

614-885-0319 
503-253-3402 
803-779-5332 
214-357-1768 
512-622-7097 
414-377-6250 
414-321-4722 
403-466-2108 
514-331-2860 
613-226-1201 
604-324-8343 
416-475-1412 
403-466-2108 

SOR, INC. 14685 W. 1051h St. Lenexa, KS 66215, Tel: 913-
886-263Q, TELEX: 4992783, FAX: 913-886-0767; Empl.: 
200; SIB. MgT: Steve Spelman 

SOSHIN ELECTRIC CO., LTD. No. 16-18, l-chorne 
Nakaniagome, Ota-Ku, Tokyo, Japan. Tel: (03) 3775-9,1" 
TELEX: 246-6377, FAX: (03) 3775-7092; EmpI.: 1150; SIs. 
Mgr: Z. Uehara. Oversees Dept. .......... A.1655-1657 

Local SaJea Offices & Reps 
CA Chatsworth, A1co EIctms. ............. 816-862-6707 

SOUNOCOAT CO., INC. 1 Burt Dr. Deer Park, NY 1 t726-
5701, Tel: 516-242-2200, TELEX: 12-5514, FAX: 516-242-
2246; EmpL: 100; SIs. Mgr: Mr. Cer1 Wolaver 

SOURIAU, INC. 28309 N. Avenue Crocker, Valencia. CA 
91355, Tel: 805-257-4830, TELEX: 4720328, TWX: 910-
336-1553, FAX: 805-257-2383; EmpL: 79; SIs. Mgr: KeRh 
LOlsen 

SOUTH AMERICAN DEVELOPMENT CORP., 29 
Noxon Ad., Poughkeepsie, NY 12590, Tel: 914-452-1305, 
FAX: 914-452-2526; EmpI.: 80; SIs. Mgr: C. Healy 

SOUTHCO, INC. 210 N. BrInton Lake Ad.. ConcordvIlle, PA 
19331, Tel: 215-459-4000, FAX: 215-459-4012; SIs. Mgr: 
R. W. Dougherty 

SOUTHERN COMPUTER CORP. 141'W. WIeuca Ad., 
Ste. 300-8, Attanta. GA 30342, Tel: 404-252-3340, FAX: 
404-252-8929; SIs. Mgr: Ray Manley 

SOUTHERN ELECTRONIcs, F-Dyne, 726 So. Flower 
St. Burbank, CA 91502, Tel: 816-645-2456, FAX: 816-645-
8346; Empi.: 100; SIs. Mgr: Wr1lfI18 Melvin 

SOlITHTRONlCS, INC.. 1265 Kennastone Circle, MarieIIa. 
GA 30086-6029, Tel: 404-429-1000, FAX: 404-424-2000 

SOUTHWESTERN NAMEPLATE & MFG. CO. INC. 
p.o. Box 35, Fourth St. Anna. TX 75003, Tel: 214-231-
6863. 214-924-3289, 1-600-331-6800, FAX: 214-924-
3090; EmpL: 14 . 

SPECTR 
SPACE ELECTRONICS, INC.. 81 FuHer Willi, BerlIn, CT 

08037, Tel: 203-829-0001, FAX: 203-829-0005; EmpL: 26; 
SIs. Mgr: Richard Boyn1on 

SPECIAL ELECTRIC CO. INC. 3628 w. PIerce St. 
Milwaukee, WI 53215, Tel: 414-383-8370, TELEX: 910-
262-3106, FAX: 414-383-6725; EmpL: 40; SIs. Mgt: F. 
Jamee Helder 

SPECIALIZED PRODUCTS COMPANY, 3131 PremIer 
Dr. Irving. TX 75083, Tel: 214-550-1923, TELEX: 732784, 
FAX: 214-550-1386; EmpI.: 39; SIs. Mgr: Paul Jones 

SPECIALTY CABLE CORPORATION. p.o. Box so, 
Wal&ngIord, CT 08492, Tel: 8OO-456-SPEC, FAX: 203-269-
5293; EmpI.: 72 

SPECIALTY CONNECTOR CO. 2100 EarIywood Dr • 
Frankln. IN 46131, Tel: 317-738-26OQ, TELEX: 217084, 
FAX: 317-738-2656; SIs.Mgr:ThomasLLym; DIal.Mgr: 
234 

SPECIAUTY ELECTRONICS, INC., 19200 Aeheville 
Hwy. Landrum, SC 29356, Tel: 1103-457-3624, FAX: 803-
457-2535; ErnpI.: 30; SIs. Mgr: John GalN 
.. . .. ... .. ................... .. ... ...... ... Co1526-1532 

SPECO DIV. Components Specialties, Inc.. p.o. Box 
624, 1172 RIa. 109, Unclenhurst. NY 11757, Tel: 516-957-
8700, 800-645-5516, TELEX: 96-7754, FAX: 516-957-
9142; FSC No.: 516-957-9142; EmpI.: 29; SIs. Mgr: Eric 
Forman; DIal. Mgr: Mel Hulkower 

SPECTRACOM CORPORATION, 101 Despetch Drive, 
East Rochester, NY 14445-1484, Tel: 716-381-4827, 
TELEX: 9103509567, FAX: 716-381-4998; SIs. Mgr: 
Edward F. o'Comor 

SPECTRAGRAPHICS CORP. 9125 Rehco Ad.. San 
Diego, CA 92121, Tel: 619-450-0811, TELEX: 295439; 
EmpL: 250; SIs. Mgr: RIIIi Barger, VP Sis.; DIal. Mgr: Elliot 
Shev 

SPECTRAL INNOVATIONS, 4633 Old Ironsides Dr. Ste. 
401, Santa Clara. CA 95054-1807, Tel: 406-727-1314, 
FAX: 406-727-1423 

Local SaJea Offices & Reps 
OH Columbus, ACQays Solutions ••. .. ..•• 614-466-6401 

SPECTRA LUX CORP. 11625 l20th Ave. HE. Kirkland, 
WA 98034, Tel: 206-747-0560, FAX: 206-621-3193; FSC 
No.: 51896; Empl: 120; SIs. Mgr: Woody Hertzog 

SPECTRAN CORP. 50 Hall Road, Sturbridge, MA 01566, 
Tel: 506-347-2261, FAX: 506-347-2747; FSC NO.: 6V589; 
EmpL:80 

SPECTRA-PHYSICS LASERS INC. 1330 Terra Bella 
Ave.P.O Box 7013, Mountain VIew, CA 94039-7013, Tel: 
415-961-2550,800-227-8054, TELEX: 348-488, FAX: 415-
969-4084; SIs. Mgr: Bob Turcotte 

SPECTRASCAN, INC. l110A ElkIon Drive, Colorado 
Springs. CO 80lI07, Tel: 719-599-6254, FAX: 719-599-
0615; ErnpI.: 15; SIs. Mgr: Jim S1aIhis 

SPECTRA SONIcs, 3750 Airport Ad.. Ogden. UT 84405, 
Tel: 801-392-7531; EmpL: 35 

SPECTRA-STRIP, See """heIIol Products 

SaLtee 
INDICATOR LIGHTS 

FULL LINE I\UTHORIZED DISTRIBUTOR 

~~ 
ELECTRIC SWITCHES 

INC 0 R PO RAT E D 
2478 Fletcher Dr, Los Angeles, California 90039·2897 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SEE COMPLE;rE PRODUCT LINE UNDER SWITCHES 
SECTlON-5100.FREE CATALOG 31EM on REQUEST 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 787 



SPECTR 

FAX: 714-923-6765 
SPECTROL ELEctRONICS CORP,4051 Greystone 

Dr. OntarIo, CA 91761, Tel: 714-923-3313; FSC No.: 
02111; Ernpl: 200; SIs. Mgr: Joseph L Lucia; DiIIt. Mgr: 

. Gene Stauffer, Mgr. OEM Prods. .......... AO,2068-20ae 

LDcaI SaIeB 0IfIcea & Rep$ 
AL HuntsvUIe, DHR Mktg. ................ 205-7~ 
AZ Phoenix, DeskIn Sis. .................. 602-266-2121 
AZ ScottsdaJe, JK Asaocs. ...... .. .. .. .. .. 602-990-6604 
CA San Diego. Hadden.& Assoc. ......... 619-565-9444 
CA San Jose, SiMeon Valley .............. 406-432-1967 
CO Denver, West, Inc. .................. ,. 303-477-11180 
CT North Haven, Kitchen & Kutchin ...... 203-239-0212 
FL Altamonte Springs, DHR Mktg. ........ 407-331-1199 
IL Naperville, LancastIe Sis. ............. 706-717-9494 
IA Cedar RapIds, LoweIH<angas .. ....... 319-362-9290 
KS Shawnee MIssion, LoweIH<angas .... 913-631-3515 
GA Duluth, DHR Mktg. ........ .. .. .. .. .. .. 404-564-0529 
MA Burlinglon, Kitchen & Kutchin ......... 617-229-2660 
MI Farmington HillS, Luebbe SIs:......... 313-469-6626 
MN Bloomington, Mumco ................. 612-654-4161 
MO St louis, Lowell-Kangas .............. 314-821-4050 
NJ Haddonfield, SUnday-O'Brien ......... 609-429-4013 
NM ScottsdaJe, AZ, J.K. Asaocs. ....... .... ~ 
NY Commack. ERA ..................... 516-!;43-0510 
NY Victor, Net Sis. ........................ 716-924-1844 
NC Raleigh, OHR Mktg. ............ .. .. .. . 919-629-2510 
OH Cincinnati, Luebbe Sis. ............... 513-530-0600 
OH Cleveland, Luebbe Sis. ............... 216-333-0425 
OH Columbus, Luebbe SIs. ............... 614-43H1474 
OH Dayton, Luebbe SIs. :................. 513-294-0426 
0fI Beaverton, Wesimark Elctm. Inc. ..... 503-641-8780 
PA PIttsburgh, Luebbe SIs. ............... 412-364-0490 
TX Rtchardaon, Pro Comp. Sis. Co. ....... 214-669-1500 
WA Bellevue, WesImark EIcIms. .......... 206-454-1844 
WI LancaatIe, LancastIe .................. 414-796-2723 

LDcaI DIstributots 
AL Mobile, Newark EIctrns. ..... .... ...... 205-471-6500 
AZ Phoenix, Newark EIctrs. .. .. .. .. .. .. .. . 602-864-9905 
AZ Phoenix, Sterling EIcIms. ............. 602-266-2121 
AZ Tempe, SheIIey-Ragon ............... 602-694-2056 
CA Buena Park, eypr.s Elctms. ......... 714-521-5230 
CA Fountain Velley. Component Center .. 714-979-0433 
CA Orange. Newark EIcIrs. ............... 714-634-6224 
CA San Diego. Shelley/Ragon ........... 619-453-7133 
CA San Jose, Shelley/Ragon... ...•... ... 408-432-0600 
CA Sante Clara, eypr.s Elclms. ....•.... 406-960-2500 
CA Sumyvale, Abacus EIcIms. ........... 406-732-2000 
CO Denver, Newark EIcIrns. .............. 303-757-3351 
CO Englewood, Shelley/Ragon .. ......... 303-762-0670 
CO Englewood, Sterling EIctms. .......... 303-792-3939 
CT WaillngIqrd, Cronin EIcIrns. ........... 203-265-3134 
GA Norcross, Newark EIcIms. ............ 404-446-1300 
IL BensenvIlle, Voyager ................. 312-660-1300 
L Chicago, Newark EIcIms. ............. 312-764-5100 
IN Ft. Weyne, Newark EIcIrns. ........... 219-464-0766 
IA Cedar Rapids, Advent ElcIms. ........ 319-363-0221 
KS Lenaxa, Sterling EIcIrns. .............. 913-492-5406 
MD Columbia, Newark EIcIrns. ............ 301-964-4462 
MA Needham, Cronin Elctms. .... .. .. .. .. . 617-449-5000 
MA Norwood, Gerber Elclrns. ............. 617-769-6000 
MA Waltham, Newark EIcIrns. ............. 617-694-8050 
MA Wobum, Sterling EIcIrns............... 617~200 
MI Farmington Hills, Advent EIcIrns. ...... 313-967-{J600 
MI 0aIcpark, Newark Elclms. ............. 313-967-0957 
MN Bloomington, Sterling EIcIms. ......... 612-631-2666 
MN Fridley, Voyager ...................... 612-571-7766 
MN MInneapolis, Newark EIctms. ......... 612-331-6350 
MN St Paul Shelley/Ragon .............. 612-642-2628 
MN SlPaul Gopher EIcIrns. .. .. .. .. .. .. ... 6,2-463-3322 
MO Independence, Newark EIcIms. ....... 816-478-0561 
MO Maryland Heights, Chslsealnds. ...... 314-997-7709 
NJ South PIainfleId, Sterling EIcIrns. .....• 201-769-7000 
NJ UnIon, Newark Elclms ................ 201-651-2290 
NM Albuquerque, SterlIng EIcIms. ........• 505-684-1900 
NY BuIIaIo, SUmmH Distrs. . . . . . . . . . . . . . . . . 716-867-2800 
NC Charlolle, Newark Elclms. ...........• 704-535-5650 
OH Akron. Aleron EIcIms. SUpp. ........... 216-762-6818 
OH Cincinnati, Newark EIcIrns. ............ 513-722-8181 
OH Columbus, EIecIronIcs Mktg. .......... 614-299-4161 
OK Tulsa, Altair ..... : .. .. .... .. .. .. .. .. .. . 918-252-5781 
0fI Portland. Radar Else. ................. 503-232-3401 
0fI Tualatin, Moore EIcIms. ..•.. . . . . • . . . . . 503-892-5333 
PA Philadelphia. Shsp EIcIms. ............ 215-969-3300 
PA Pittaburg. Newark EIcIrns. .. .... .. .. .. . 412-367-2790 
SC Columbia, Dixie EIcIms. . . • . . . . . . . . . • . . 803-779-5332 
TN Knoxville, Newark EIcIms. ............ 615-58B-6493 
TX Dallas, Sterling EIcIms. ............... 214-243-1800 
TX Houston, Ster6ng Elclms. ............ , 713-623-8800 
TX Mansfield, Moussr EIcIms. ............ 817-463-0185· 
TX Richardson, Altair..................... 214-231-5166 
UT Salt Lake City, SterUng EIcIms. . • . . . . .. 801.:e72-5444 
VA Richmond, Sterling EIcIms. ........... 804-226-2190 
WA Bellevue, Newark EIcIms. ............. 208-641-9800 
WA Redmond, Shelley/Ragon ••••••.•.•.. 206-BB3-222O 
WA Seattle, Radar EIectms. ............... 208-262-2511 

Manufacturers ·and. Sales Offices Directory 
wv Charleston, Newark EIctrns. . . ..... .... 304-744-9022 SPIRICON,INC. 2600 North Main, Logan. UT 84321, Tel: 
WI Milwaukee, Newark EIcIms. ..........• 414-453-9100 801-753-3729; TELEX: 296-485 SPIR UR, FAX: 801-735-. 

5231; EnipI.: 15; SIs. Mgr: Ed Danahy . 
SPECTRON GLASS & ELECTRONIcs, INC. 595 Old 

WllIeta PaIh, p.o. Box 13388, Hauppauge, NY 11788, Tel: SPRAGUE I;LECTRIC COMPANY, Sprague 
516'562-5800, TELEX: 966296; FSC No.: 57349; EmpL: Technologies, Inc.. 4 Stamford Forum P.O. Box 120007, 
70; SIS. Mgr: Bob Marshall Stamford, CT 06901-0007, Tel: 203-964-B6oo. FAX: 203-

SPECTRONICS CoRP. 956 Brush Hollow Rd., Westbury, 
NY 11590, Tel: 51B-383-4640/1-800-274-88BB. TWX: 
510-222-5877, FAX: 518-333-4859; ErnpI.: 125; Sis. Mgr: 
Gary NaItaIy 

SPECTRUM CONTROL, INC.. 2185 W. 8th St. Erie, PA 
lB505, Tel: 814-455-0966, FAX: 814-455-2550; FSC No.: 
33095;5733; EmpL: 450; SIs. Mgr: D. Reynolds; DiIIt. Mgr: 
0. Zaday 

964-8668; ErnpL: 5,500 

SPRAGUE ELECTRIC COMPANY, Distribution 
DMmon. 41 Hampden Ad. p.a Box 9102, Mansfield, MA 
02048-9102, Tel: 5OB-339-69OO, FAX: 508-339-5063 
................................................. Ao11. 

SPRAGUE ELECTRIC COMPANY, Solid Tantalum 
Capacitors,. Lower Main St, p.o. Box 231. Sanford, ME 
04073-0231, Tel: 207-324-4140, FAX: 207-324-7223 

SPECTRUM CORP., 10048 Easlhavan, Houston, TX SPRAGUE B-ECTRIC COMPANY, Aluminum 
77075, Tel: 713-944-6200, ,1-800-392-5050(SIs). FAX: Capacitors, 9800 Kincey Ave., SUite 100. Huntersville, NC 
713-944-1290; Ernpl: 35; SIs. Mgr: GaryW. Uddell; DiIIt. 28078, Tel: 704-875-8070. FAX: 704-875-8541 
Mgr: Jim B. BIshop 

SPRAGUE B-ECTRIC COMPANY, Wet & Foil 
SPECTRUM DEVICES, 13706 Larkway Dr. SUgar Land, Tantalum Capacitors, MIL Fillers. 1600 Curran Hwy. 

TX 77478-2420. Tel: 713-242-6417. FAX: 713-242-6415; North Adams, MA 01247-3987, Tel: 413-664-4431, FAX: 
EmpI.: 7; SIs. Mgt: Sejid Raficjue 413-663-5079 

SPECTRUM SIGNAL PROC. 250 H at, P.O. Box 8110- SPRAGUE ELECTRIC COMPANY, Film Capacitors, 
25, BlaIne, WA 98230. Tel: 1-800-663-8966 (US),604-43B- 1221 W. Hwy 17/92. Longwood. FL 32750. Tel: 407-695-
7266 (can). FAX: 604-438-3046; Ernpl: 25; SIs. Mgt: Rod 6562, FAX: 407-695-6889 
Jensen; DiIIt. Mgt: AI Rana 

LDcaI DIstributors 
CA Mountainvlew, Thorson West ......... 415-964-9300 
CA Riverside, Innovation.Prods. .•.....•.. 714-662-8570 

SPECTRUM TECHNOLOGY, INC.,' DATUM, 
Incorporated, 749 Ward Drive, Santa Barbara, CA 
93111, Tel: 1105-964-7791. TWX: 910-334-1183, FAX: 805-
663-3481; FSC No.: 32464; Empl.: 90; SIs. Mgt: Manny 
FemaI1dez, Jr. ............................ A.1482~1467 

Loc8J SaIeB 0IfIcea & Rep$ 
AZ Phoenix, Sedco SIs. .................. 602-461-9069 
CA Los Angeles, The Thorson Co. ........ 213-595-0361 
CA San Diego. Thorson Co. .............. 619-292-8525 
CA San Francisco, Frequency Control .... 406-252-5250 
HI Sante Barbara, Spectrum Technlg. . ... 805-1164-7791 
CA Santa Barbara, Thorson Co. .•...•.•.• 805-984-9751 
CO Englewood, Advanced Technology Mktg. 

........ . ........ .. .... ........ .... . ... 303-789-2606 
FL Ocala, F~ ........ .......... .. ... 904-288-2385 
FL Orlando, Felcomp .................... 407-262-3554 
IL Elgin, RK. EIcIms. .................... 312-695-8552 
MA Needham HgIs...Todino Engrg. Sis. ... 617-444-7925 
PA Glenside, Kober! Asaocs. ............. 215-667-2310 
TX Dallas, CaIon SIs. ............... ,..... 214-243-4718 
TX Dallas, Caton Sis. ..................... 214-350-1612 

Local DIstributors 
MD Kensington, Kosbert Asaocs. ......... 301-493-9924 

SPEEDY CIRCUITS, PJC Technologies, Inc.. 5332 
Commerical Dr. Huntington Bch., CA 92649. Tel: 714-898-
4901. FAX: 714-691-0607; EIl1'L: 36; SIs. Mgt: Jon P. 
Harkins 

FAX: 516-34~8699 
SPELLMAN HIGH VOLTAGE ELCTRNS. CORP., 7 

Falrctild Ave., Plainview, NY 11803, Tel: 518-349-8686, 
TWX: 510-221-2155; ErnpL: 150; SIs. Mgr: Eric Marko; 
DiIIt. Mgr: ErIc Marko ..................... 002047-2055 

Local Sales Offices & Rep$ 
WA K'1'kIand, Syntak ...................... 206-468-0394 
Can BritIsh Columbia, Broman Engrg. . . • . . . 604-254-6311 

SPEMCO SWITCHES, 23425 Harper, Box 386, StClaIr 
Shorss,MI48080, Tel: 800-462-2628, FAX: 313-n1-3491; 
~: 12; SIs. Mgr: ~ Richardson 

S~RY, A W. INSTRUMENTS, p.o. Box 9300, 
Smithtown, NY 11787. Tel: 518-231-70s0. BOO-645-5398, 
TELEX: 845104, FAX: 518-434-3128; EIl1'L: 50; SIs. Mgr: 
Osnnis W. Carroll 

SPIRA MANUFACTURING CORP. 12721 Saticoy Street 
South, North Hollywood, CA 91605, Tel: 818-784-8222, 
FAX: 818-764-9860; FSC No.: 60050;~: 16; SIs. Mgt: 

. Usa A Panzlch 

SPRAGUE ELECTRIC COMPANY, Thick Film 
NetwOlks and Hybrids Div. 267 Lowell ReI., Hudson, 
NH 03051, Tel: 803-861-7200. 803-663-9774 (Mktg). FAX: 
603-880-1910 

SPRAGUE FIL-MAG, 4787 Cardin Street, San Diego. CA 
92111-1416, Tel: 619-569-8577. FAX: 619-569-8073; 
EIl1'L: 500; SIs. Mgr: Unda Sonentino 

FAX: 516-746-1396 
SPRAGUE-GOODMAN ELCTRNS., INC., 134 Fulton 

Ave., Garden City Pit, NY 11040, Tel: 516-746-1385, 
TELEX: 14-4533; FSC No.: 52769; EIl1'l: 80; SIS. Mgr: 
Marlin D. Markson ........................ Ao114O-1141. 

LDcaI Sales 0IfIcea & Rep$ 
AL Huntsville, EIecIramark Inc. ........... 205-63D-44OO 
AZ Mesa. System Sis. of Arizona •........ 602-464-9989 
CA Cupertino, Dura EIcIm. Sis. ......•.... 406-255-2094 
CA Garden Grove, ELSCO EIcIms. ....... 714-691-4621 
CO Denver, West Inc. ........ .. .. .. .. .. .. . 303-477-8180 
CT MiWord, KSA Conneclicul ............• 203-524-5849 
FL Orlando, TMA ........................ 407-657-3780 
GA Norcross, EIecIramark Inc. ............ 404-448-7915 
ID MeridIan, WEST Inc. .................. 2OB-8BB-6227 
L Chicago, aN.L Elctms. ................ 31~775-1717 
IN Ft Wayne, Denton Mktg.. Inc. •........ 219-468-0685 
IA Marion, M.S.B. Asaocs. ..... ,.......... 319-377-Q61 
KS Shawnee Mission, M.S.B. Asaocs. ..... 913-432-2131 
MD Monkton, lmagitron SIs. •.............. 301-374-5800 
MA Sudbury. KSA of New England. . . . • . . • 506-443-5881 
MI Brighton, A.P. Asaocs.................. 313-229-8550 
MN Eden Prairie, EIecIro Mark Inc. ........ 612-944-5650 
MO St Charles, M.S.B. Asaocs. .•.. . . . . . . . • 314-948-SS77 
NJ Monkton, lmagilron Sis. Co.. Inc. ..•.•. 8OO-63B-3592 
NM Albuquerque, SSA of New MexIco ...• 505-669-2901 
NY Melville, R F E;1cIms. Sis. Co. Inc. ...... 516-42D-6B90 
NY IJIIca, Upstate Engrg. Sis. ............. 315-197-6721 
NC Raleigh, Micro Sis. Inc. .......... .. • .. • 919'98H)007 
OH Cincinnati, Stegman Blains Mktg. ..... 513-729-1969 
OR Portland, Harry Levinson Co. .......... 503-690-1312 
PA Maple Glen, lmagilron/Pennsylvanla.. 8OO-63B-3592 
TX SeagovIlle, Della Camps. ............. 214-287-6333 
UT Csntervllle, West/Utah ............... 801-292-8787 
WA Seattle, Harry Levinson Co. ........... 206-362-1300 
PR RIo Piedras, EIcIm. Sis. Assoc8. . . . .. . . 809-762-6459 
Can T<iron1o, Ont, Norgay Entprs. ......... 416-259-9663 

Loc8J DIstributors 
AZ Phosnix, Arizona Comps. ..........•.• 602-269-5655 
AZ T~ m.lnc. ...................... 802-431-1191 
CA Garden Grove, NaIL EIcIrns. .......... 714-692-7749' 
CA Milpitas, Projections Unlld. .:.......... 406-942-1717 
CA Milpitas, Tn Inc. ........ .. .. .. .. .. .. .. 406-94B-SS77 
CA Mission Hills, m Inc. ................. 81 B-892-4669 
CA Mission HillS, m·IOO ........... , ... .. 818-881-111150 
CA San Diego, NeumaM EIcIms. .... .. . .. 619-695-3005 
CA San Diego. Projections Unild. ......... 819-453-7900 

788 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
CA San Diego, mlnc .................... 619-746-2025 
CA Santa Ana, TT~ Inc ...........•..•..... 714-641-9393 
CA Tustin, Projections Unltd. ....•........ 714-544-2700 
CO Denver, Tn, Inc. ...................... 303-429-6806 
CT Wallingford, TTl, Inc. .................. 203-284-7474 
FL Fl lauderdale, Bros. Elctrns. 01 FL . . .. 305-561-6700 
FL Melbourne, New Yorker Elctms. ...... 407-727-{)955 
FL Orlando, TTl, Inc. ..................... 407-659-1000 
GA Norcross, TTl, Inc. .................... 404-662-Q911 
MD Columbia, TTl, Inc ..................... 301-995-1331 
MD Savage, PyItronic Inds. ............... 301-953-9650 
MA Wilmington. TTl, Inc. ..............•... 506-658-4700 
MN Eden Prairie, Tn, Inc. ....•............ 612-944-5080 
NJ Fairfield, Tri Start Elclms. ............. 201-227-3500 
NJ Ml laurel, Tn, Inc. ................... 609-234-6400 
NY Mernaronecl<, New Yorker Elctrns. .... 914-698-7600 
NY Ronkonkoma, T .... Start Elclms. ........ 516-737-2200 
NY Ronkonkoma, Tn, Inc. ................ 516-737-2000 
NC Chartotte, TTl, Inc. •................... 704-522-0277 
OH Columbus, Tn, Inc. ................... 614-846-5770 
PA Hanisburg, Adtech •......... : ......... 717-561-9905 
PA Montgomeryville, PyItronic Inds........ 215-855-0925 
TX Fl Worth, Tn, Inc. .................... 817-595-3100 
TX Garland, J & S Elctms.lnc. ............ 214-487-8808 
WA Redmond, Tn, Inc. . . . . . . . . . . . . . . . . . • .. 206-882-0291 
WA Seattle, Kam Elctms .....•............. 206-362-1300 
Can Toronto, Ont, Norgay Entprs. Ud. ..... 416-234-8966 

S-PRODUCTS INC, 35 Kings Highway East, Fairfield, CT 
06430, Tel: 203-331-9548, FAX: 203-335-2723; Empl.: 4 

SPS SOFTWARE PRODUCTS & SERVICES, INC., 14 
E. 38th Street, 14th FL, New York, NY 10016, Tel: 212-686-
3790, TELEX: 852616, FAX: 212-481-7484; Sis. Mgr: 
Peter Voletsky 

SQUARE 0 CO, Executive Plaza, Palatine, IL 60067, Tel: 
708-397-2600, FAX: 706-397-8814; EmpL: 19,000; Sis. 
Mgr: J. Glore, VP SIs.; Dist. Mgr: E.P. Mazzetta 

SQUARE D. COMPANY, Control Products, Hwy 64 
East, Knightdale, NC 27545, Tal: 919-266-3671, FAX: 919-
266-8393; Empl.: 900 

SQUARE 0 CO. POWER PROTECTION SYSTEMS, 
9192 Topaz Way, San Diego, CA 92123-1165, Tel: 619-
279-0831, TWX: 910-335-1556, FAX: 619-569-8427; FSC 
No.: 06049; EmpL: 200; Sis. Mgr:. Dan Mathews, Oir. of Sis.; 
Disl. Mgt: Dan Mathews, Dir. of SIs. 

Please refer to Topaz' sales representatives for distributor 
information. 

SQUARE D. DATA ENTRY PRODUCTS FORMERLY 
KB. DENVER, See MGR Industries 

SR ENGINEERING, BW/IP International, Inc., 13961 
Nautilus Dr, Dept E, Garden Grove, CA 92643, Tel: 714-
554-4200, TELEX: 3644121NTR-871, FAX: 714-265-0856; 
FSC No.: 21441; SIs. Mgr: Mel H~chcock 

SSAC INCORPORATED, P.O. Box 1000, Baldwinsville, 
NY 13027, Tel: 315-638-1300. FAX: 315-638-0333; FSC 
No.: 16-0985719;,Empl.: 250; Sis. Mgr: D. Canoll 

S SQUARED ELECTRONICS, formerly ComTech 
Systems, Inc., 10 Halyard Rd., Valley Stream, NY 11581-
2813, Tel: 516-791-1175; EmpL: 10 

STACKBIN CORP, Albion Road, P.O. Box 397, Uncoln, RI 
02865, Tel: 401-333-1600, 800-333-1603, FAX:. 401-333-

Local Sales Offices & RBps 
CA Laguna Hills, South Rep .............. 714-951-1064 
CO Wheat Ridgs, Cluff . . . . • . . . . . . . . . . . • . .. 303-425-8804 
FL MMIand, H & H ...................•... 305-831-2474 
GA Atlanta, Millar . . . . . . . . . • . . . . . . . . . . . . . .. 404-634-3350 
IL Chicago, Saffro .............•.....•... 312-677-9720 
IN Indianapolis, EMCI . . . . . . . • . . • . . . . . • . .. 317-921-3452 
MA Lexington, Hatheway ................. 617-861-1010-
MI Detroit, Shalco ........................ 313-547-4n1 
MN St Paul, Kencotronics ..•............. 612-645-7717 
MO St Louis, Dowell . . . . . . . . . . . . . . . . . . . . .. 314-849-4234 
NM Albuquerque, Carlberg . . . . . . . . . . . . • . .. 505-836-1448 
NY Northport, LSC ....................... 516-286-5020 
NC Raleigh, Millar .......•.....•.........• 919-628-8840 
OH Cleveland, Rockford .................. 216-725-3705 
OR Hillsboro, Tum-A-Round .............. 503-64().4861 
PA Philadelphia, ECSC ................... '215-625-R610 
TX Dallas, B & R .....•................... 214-985-0028 
Can Scarborough, Decade ....•.........•. 416-439-9921 

Local Distributors 
AL Birmingham, JLS ...................•. 205-322-2486 
CO Arveda, Denver Beta Wintronics' .. . . .. 303-431-7161 
CO San FranciSCO, Stevens Engrg. ....... 415-588-9200 
CT Wallingford, Sager Elctrns. ............ 203-265-4800 
FL Miami EIctm. Equip. ...............•.. 305-871-3500 
GA Atlanta, Cleveland EIee. . . . . . . . . . . . . • .. 404-698-4550 
HI Honolulu, Victor Kim • . . . . . . . . . . . . . . • . . 808-641-6266 
IL Chicago, Newark Elctms. ..........•.. 312-784-5100 
IN Indianapolis, Bell Elctms. ............. 317-875-6200 
KY Louisville, Peerless ................... 502-637-7674 
LA Laleyette, Ralph's. . . . . . . . . . . . . . . . . . . .. 318-234-4507 
MA Somerville, Electro Sis. ............•.. 617-666-0500 
MI Medison Hgts., Galco ................. 313-542-9090 
MN Minneapolis, Elctm. Cantar ............ 612-378-2442 
MS Jackson. Ellington EIctms. ............ 801-355-0561 
MO St Louis, Chelsea Elclms. ............ 314-997-7709 
NJ Kenilworth, Faderated Purchaser ..... 201-272-0505 
NY Hauppauge, Broedline Elclms. ........ 516-231-4100 
NC Winston-Salem. Kirkman Elctms. ...... 919-722-9131 
OH Deyton. Stons Friedman Elctms. ...... 513-298-5555 
PA Drexel Hill, Kess EIctms. •. . •.. .. .. .. .. 215-449-2300 
SC Charleston, Wholesale Elctrns. .. . • . . . . 803-722-2634 
TN Knoxville, IneIL Elclms. ................ 615-573-7135. 
TX Fl Worth, Allied Elctrns. .•. . . .. .. .•.. .. 817-336-5401 
VA Charlottesville, VA Elctrns. .•.......... 804-296-4184 
WA Seattle, Radar EIee. . . . . . . . . . . . . . . . . . .. 206-282-2511 
WI Milwaukee, Marsh Elclms. ..........•. 414-475-8000 
Can Scarborough, Decade Elctms. ...•.... 416-439-9921 

STAcoswrrCH, 1139 Baker St, Costa Mesa, CA 92626, 
Tel: 714-549-3041, TWX: 910-595-1507, FAX: 714-549-
0930; FSC No.: 12522;Multiple; EmpL: 115; Sis. Mgr: D. 
Sugg 

STACO TRANSPOWER, Components Corp. of 
America, 610 W. 6th St, Ml Carmel, L 62883, Tel: 618-
262-5555, FAX: 618-263-3150; FSC No.: 83008; Empl.: 75; 
Sis. Mgr: Bill Chidestar 

STAFFALL INC, 1468 Elmwood Ave., Cranston, RI 02910, 
Tel: 401-461-5554, TWX: 710-381-6964; EmpL: 25 

STAG MICROSYSTEMS INC., 1600 Wyatt Drive, Santa 
Clara, CA 95054, Tel: 408-988-1118, 1-800-227-8836, 
FAX: 406-998-1232; Empl.: 150; Sis. Mgr: Phil Holden; 
Dist. Mgr: Phil Holden 

1952; EmpL: 50; SIs. Mgt: Valerie Baxter; Dist. Mgt: STAINLESS, INC., 210 s. 3rd St, N. Wales, PA 19454, Tel: 
TImothyJ. O'Leary 215-699-4871, TWX: 510-661-8097, FAX: 215-699-9597; 

STACKPOLE CARBON COMPANY, 201 Stackpole St, 
St Marys, PA 15857, Tel: 814-781-1234, FAX: 814-781-
8570; SIs. Mgr: RA Williams 

STACKPOLE COMPONENTS CO., See Ark-Ies 
Special Products Grp., Div. of Stackpole Switches 

STACKPOLE, MAGNET DIV., 700 Elk Ave., Kane, PA 
16735, Tel: 814-837-0272, FAX: 814-837-0277; SIs. Mgr: 
GA OlsOn, Mgr. Sis. & Mktg. 

STACO, INC, See Staco Transpower 

FAX: 513-253-1723 
STACO ENERGY PRODUCTS CO.,301 GaddIS Blvd, 

Deyton, OH 45403, Tel: 513-253-1191, TELEX: 288-032; 
FSC No.: 83008; EmpL: 146; SIs. Mgr: Roberf Simpson 
.. . . .. ... .... . ... .. . .. .. . . .. .. .. ... . . . . .. .. A·2412-2413 

EmpL: 80; Sis. Mgr: Owen F. Ulmer 

srANCOR 
FAX: 219-722-5189 

STANCOR, While-Rodgers, 131 Godfrey St, 
Logansport, IN 48947, Tel: 219-722-2244; FSC No.: 80089; 
EmpL: 400; SIs. Mgr: Steve FiSher; Dist. Mgr: Stephanie 
Starbucl<, Prod. Mgr. ...... A·2414-2419; ".1584-.1587 

Locai Sales Offices & Reps 
AL Athens, E.MF ...•....... :............. 205-233-2947 
AZ Contact FactOry...................... 219-722-2244 
CA Cempbel~ Shur Sis. .. . . .. . . . . .. . •. . ... 408-374-5577 
CA Irvine, Groh Assocs. .................. 714-837-9871 
CO Denver, Wast, Inc. .................•.. 303-4n-818O 
CT Waterbury, Cannon Assocs. .......... 203-597-0240 
FL Tampa, Un~Rep •..•...............•.. 813-831-6083 
GA Atlanta, E.MF. ........................ 404-944-9216 
IL Chicago, Joel Wasserman Assocs. . . .. 706-256-3588 
IN Fl Wayne, K & 0 SIs. ....•...........• -219-436-2221 

STANDA 
KS Shawnee, Lowell Kangas •••.•.••••..• 913-631-3515 
MD Sykesville, D.J.C. • .. .. .. ..•.. .. .. .•..•. 301-795-7020 
MA Chelmsford, Cannon Assocs., Inc. . . . . . 508-649-3809 
MN Bloomington. Mumco ....•............ 612-854-4161 
MO St Louis, Lowell Kangas •.. . . . . • . . . . . . 314-621-4050 
NM Contact Factory ..•.•...•............. 219-722-2244 
NY Rochester, A..I. Bectrornarkaling ...... 718-428-3598 
NC Raleigh, E.M.F. . . . • . . . . . . • . . . . . . . . . . . .. 919-887-8221 
OH Baachwood, Elcim. SaIesMasters . . . . . 216-831-9555 
OR Portland, Temper Tech. ............... 503-282-6201 
PA Philadelphia, D.I.C. .....•............. 215-334-4533 
RI Warwick, Cannon Assocs. ............ 401-732-1570 
TX Richardson. Pro-Comp Sis. •.......... 214-669-1500 
VT Isle la Motte, Cannon Assocs. ..•..... 802-928-3041 

STANDARD CONOE:NSER CORP, 8151 N. Rldgsway, 
Skokie, IL 60076, Tel: 708-675-3133, FAX: 708-675-3709; 
FSC No.: 97419; SIs. Mgt: a P. McLean 

STANDARD CRYSTAL CORPORATION, 9940 E. 
Baldwin PI., EI Monte, CA 91731, Tel: 818-443-2121, 
TELEX: 4998755, FAX: 818-443-9049; FSC No.: 30149; 
SIs. Mgt: Tom Valasek/Gus Jimenez; Dist. Mgt: Betty 
Longwell .......•.....•......•.....•........•... A·141111 

Local SaIa8 Offices & Reps 
AZ Phoenix, CPS Assocs., Inc............. 802-24&-1097 
AZ Scottsdale, Az Tech-CPS Inc. .....•..• 602-991-8300 
CA Mi~ Ward EIctm. Packaging Sis. ,. 406-945-0420 
GA Norcross, Spar Tech Assocs. ......... 404-446-7300 
R. Berkeley, ESA Tech. Mktg. .....•....•. 312-544-0120 
IL Northbrook, AiDed Camp. Reps., Inc. .• 312-498-6658 
MI Grand Rapids, RP. Urban & Assocs. .. 618-245-0511 
MA Sherborn, Barlow Engrg. Assoc., Inc. .. 506-855-6751 
TX Dallas, Allied Comps., Inc. ••. ,. .. .. .... 214-238-0408 
UT Salt Lake C~, Sage SIs. ......•....... 801-467-5451 
WA Ballevue, Caruao and Company ..•... 206-455-8811 

STANDARD ENVIRONMENTAL SYSTEMS, INC, 383 
Minnisink Ad., Totowa, NJ 07512, Tel: 201-256-2200. FAX: 
201-256-2620; Empl.: 42 

STANDARD GRIGSBY, INC., FLINT INDUSTRIES, 
See OakGrigsby, Inc. 

STANDARD GRIGSBY INC., W. Gunther GMBH. 
Vimsberger Strasse 51, 0 8500 Numberg ~ West 
Germany, Tel: 0911-85521, TELEX: 622351, FAX: 
0911/6552-239 

[§.!tI 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 101h 5t Oakland, CA 94606 

( srANCOR ) 
(213) 452-8002 

srANeOR over. 100,000 
Transformers • • 

in StOCk. 

Over 
8,000.000 

Relays 
in Stock, 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 789 



STANDA 
STANDARD INSERT CO, Penn Engrg. & Mfg. Corp.. 

4111SarganWay, Horaham, PA 18044, Tel: 215-Il56-0350, 
FAX:215-115&Oae8; EmpI.: 7; 818. Mgt'" ChrIaIopher 
O'Connell 

STANDARD MAGNETIC CORP. 3000 E Coronado St, 
Ar1aIIem, CA 92806, Tel: 714-600-9751, FAX: 714-630-
1601; EmpL: 15; SIa. Mgt" SalIsh Jain 

STANDARD MICROSYSTEMS, 35 Marcus Blvd., 
Hauppauge, NY 11788, Tel:' 518-273-3100. FAX: 518-273-
3123; FSC No.: 53848; EmpL: 500 

STANDARD REFERENCE LABS, INC ... See Koep 
Precision Standards, Inc. 

STANDARD WIRE & CABlE CO. 1l15li E Cashdan St, 
Rancho Dornk1guez. CA 90220, Tel: 213-8011-1811, 800-
328-0006, TB.EX: 65-0423, ESVLN<: 82931855, FAX: 
213-8011-1882; EmpI.: 50; SIa. Mgr" Dan Varvais; Dlst. 
Mgt".Jerry GaIther 

Standex Electronics 
a Stondex company 

FAX: 513-871-3779 
STANDEX ELECTRONICS, Standex 

InternatIona~ 4538 CamberweII Ad, CIncinnaII, Ott 
452011, Tel: 513-871-3777; FSC No.: 58402; EmpI.: 450; 
SIs. Mgt'" Charles C. Johnson, VP Sis. .••. Ao1262-12t7; 

801782-1783 

Local SaIeB OffIces & Reps 
AI.. Hunlsville, R. W. MlIBcher Co. ....•.... 205-484-0792 
p;z. Tempe, Gassner & Clark .............. ~ 
CA Cupertino, CodeUe MkIg. Grp,' Inc. ••.• 408-257-2561 
CA Granada Hills, C & W Comp. Sis. .•... 818-388-4032 
co Longmont. Butler Tech. SIs............ 303-851-7703 
FL Boca Raton, R. W. MIIBcher Co. ..... . . 305-388-3841 
FL Tequeata, R.W. MIIBcher Co. .......... 407-575-4485 
GA LawrencevIlle, R. W. Mltacher Co. ..... 404-1123-3239 
L ArIngton Hgts.. BnIInarcI-Wllaon MkIg. 

•.•.•.•.•••. ........................... 312-437-2700 
IN Granger, Gregory Sis. Co. . . .. . . . . . . . .. 21 &-272-9626 
MIl Edna, Jay Bornw1 SIs. Co. ........... 812-1122-5525 
MD. Lai.nI, R. W. MIIBcher Co., Inc. .•..•... 301-4Il8-8090 
MA Sudbury, KSA 01 New England . .. .. ... 817-443-5881 
MI 0aIr0It, R.P. Urban & Aaaoc. .......... 313-535-2355 
MI Grand RapIds. R.P. Urban & Aeaoc. ... 818-~11 
MIl Kansas CIIy, EPlInC. .............. .... 818-523-81111 
MIl St. Louis, EPlInc. ..................... 314-962-1411 
NJ Woodbridge, Jade Mktg. .............. 201-750-2l1li8 
NY Ctarance, R. W. MItacher Co., Inc. ..... 718-75&-2350 
NY Reel Hook. R. W. MIIBcher Co., Inc. •..• 111 .... 758-8375 
NY Rochester, R. W. MIIBcher Co., Inc. •••• 718-227-0&311 
NO Raleigh. R. W. MIIBcher Co., Inc. ....... 111lI-848-0II41 
Ott DaylQn.J.c.~Co. ........... 513-2118-1010 
Ott MedIna. J. c. HofaIeIler Co. ........... 218-241-4880 
OR Portland, ComponenIa Technlg;....... 503-292-1518 
PA Wynnewood. Melz-Benham Aa8oca., Inc. 

....................................... 215-811&-7300 
TN Johneon CIIy, R. W. MIIBcher Co., Inc. 615-l12li-7258 
1)( HoustDn, B & R EIcIrn. Sis. COJp....... 713-882-5448 
1)( Pa1o, B & R EIcIm. Sis. COJp. ........ 214-IlII5-0028 
VA RIchmond, R. W. MIIBcher Co., Inc. .... 804-32G-7350 
WI Wauk8sha, ~Wltson Mktg. .... 41 .... 7117-71/40 

IL ~ 
~u;@Ir.. ~L;CTRONIC BUZZERS 
·m I C ron o.c •• Inc ELECTRO·ACOUSTIC TRANSDUCERS 

COMPACT DOTMATRIX PRINTERS 

FULL LINE AUTHORIZED DISTRIBUTOR 

INC 0 R P 0 RAT E' D 

2478 flelcher Dr, Los Angeles, California 90039·2897 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-5100.FREE CATALOG 31EM on REQUEST 

Manufacturers and Sales Offices Directory 
STANDISH INDUSmIES, HamOn LCD DIY. W7514 

HwyV, Lake MINe, WI 53551, Tel: 414-848-1 000. FAX: 41 .... 
84&-1001; EmpI.: 250; 818. Mgt'" RIchard D. BaabIerI 
................ ; ....................... :~ ........ 801125 

Local SeIes' OffIces & Repe 
AZ Chandler, UndbeIg co. . .-............. 802-7l18-li115 
CA AnaheIm, GabrIel & Aaaoca. .......... 714-666-Of16O 
CA MounIain VIew. StraubeAsaocs. ...... 415-98&-8080 
co BouIdet, R-G EnIpIs. ....... ... .... .... 303-447-1121 I 
CT EIranIoId, Coakley, Boyd & AbbeII, Inc. 

......................... 800-225-8402,203-481-2218 
FL Palm Harbor, Bob Dean, IIic. .......... 813-78&-1233 
GA A1IanIa, Wallace EIcIrn. Sis. ........... 404-634-31511 
IL SIcokIe, IncI. Rep. ..................... 708-1167-8430 
IN Carmel, TMC ......................... 317-844-8482 
IN Ft Wayne, TMC ...................... 2111-432-5563 
KY louisville, TMC ....................... 502-8113-1377 
MD GaIthersburg, Naudaln Aaaoca. Southern, Inc. 

. • • • .. • • • • .. • .. .. • • • • . • • • • .. . • • • • .. • .. • 301-258-5040 
MA Framingham, Coakley, Boyd & AbbeII, Inc. 

• • • • .. • .. • .. • • • • • • • • • .. .. • • • • . • • • • • • • • • 5OIHI2O-08OO 
MI FarnW1gIon Hills, J.L Montgomery Aaaoca. . 

.. • • .. • .. • .. .. • • • • .. .. • .. • • • .. • • .. • • • •• '31 3-4811-00!111 
MIll Minneapolis, R-J, Inc. ................. 812-88&-38111 
MIl Blue Springs, PaIaIIne SIs.. .. .. . .. .... 818-22Il-4007 
Me Florissant, PaIaIIne Sis. ............... 314-83l1-0800 
NJ Hackenaack, Coakley, Boyd, AbbeII, Metro 

....................................... 201-+10-4114 
NJ MarIIoo, ~nAssoc. .c ............ 60II-II83-5300 
NM Albuquerque, Undberg Co............. 505-881-1008 
NY IIheca, Bob Dean, Inc. ................ 607-257-1111 
NO Kemersvills, Wallace EIcIm Sis. ...... 111 &-9118-2742 
Ott centerville, Bear Mktg. ................ 513-438-2081 
Ott RtchIIeId, Bear Mktg. •..•..•.•.. ..•...• 216-6511-3131 
1)( AustIn, Allied CoIJ1Is. ................. 512-331-44114 
1)( Dalles, Allied CoIJ1Is. ................. 21 .... 238-0408 
1)( Hunll, AIied Con1I& .................. 817-5811-0456 
WI BrookfIeld, IneII. Rep. .................. 41 .... 781M13113 
can MIaaIsaauga, Ont., indigo EIcIJ8. Lid. •. 416-670-0284 

Local D/8IJ1buIDts 
p;z. PhoenIx, FOICB Ek:tms. ............... 602-437-1060 
p;z. Tempe, ~ Etctrns. .............. 802-1186-2256 
CA Buena Park, Cypes EIctms. ......... 213-744-0355 
CA Fullerton, Pyramid EIctms............. 71 .... 773-07111 
CA San Diego, ~ EIcIrns. .......... 819-535-0011 
CA Santa Clara, ~ EIcIms. .•..••.•• 408-945-8400 
CA Santa Clara, PyramId EIcIrns. ......... 408-727-11810 
co Englewood, IndeIco ....... _............ 303-8II4-!l444 
CT DalbJry, HelInd EIcIms. •..•..•.. . . . • . 203-7117-8600 
FL Ft L.eudanIaIe, Hammond EIcIIna •.•. 305-1173-7103 
FL Orlando, Hammond EIcIrn. •••.•.•••.•• 407-8411-606D 
IL Palatine, Ohm EIctms. ................ 708-359-5500 
IN Ft Wayne, BeH Inds. .................. 2111-423-3422 
IN InCianapoIia, BelIInds. ................ 317-87~ 
MD GaiIhenIbUIg, ~/Waah. ......... 301-1121-1)660 
MA Hingham, Sager EIec. Supp. .......... 617-74Il-8700 
MA WIImIngIon, HelInd Etctrns. ........... 508-657-4870 
MI Grand RapIds. Calder EIcIms. . • . . . . •• . 818-6118-7400 
MN Fridley, Voyager Etctrns. .............. 812-571-7786 
NJ W. Berti!, General Camps., Inc. •..•... 80&-788-8'167 
NM Alluquerqt.ie, BelIInds. ............... 505-292-2700 

. NY Buffalo, Summit Distr. ................. 718-887-2800 
NY LynbIook, Peerless RadIo COrp........ 518-5113-2121 
NY Rome, Rome Ek:tms. ................. 315-337-5400 
NO Winston-Salem, Kirkman EIcIrns....... 91&-722-11131 
OH Dayton, Bellinds. ..................... 513-435-8860 
OH Solon, Rapco ......................... 218-248-8Il00 
Ott Stow, Advacom ............ . .. .. • .... • 218-888-5311 
OK TUIae, RadIo, Inc. ..................... 1118-587-11123 
OR Portland, Radar EIec. ................. 503-233-3404 
PA MCKean, Advacom ................... 814-478-7774 
1)( Dallas, HarrIson Equip. Co. . . . . . . . . .. . . 21 .... 23&-2750 
1)( Ft Wor1h, Ailed EIcIIns. . .. .. .. .... . • .. 817-336-5401 
1)( StaIIord, Hamson Equip. .............. 713-87&-2727 
1)( StaIIord, SouthwE EIcIms. ........... 713-240-4000 
WA Seat1Ie, Radar EIec. Co. .......... ..... 208-282-2511 
WA Spokane, Radar EIec. Co. ............. 5011-747-3053 
WI Mequon, Taylor EIec. ................. 41 .... 241-4321 
can Burnaby, B.c., Semad EIcIIna • . • . . •• .. 604-420-!18811 
Can C&Igary, Alberta, m MuIllcorT'4Xlnent 

.. .. .. .. .. • .. .. .... .. .. • .. • .. .. • .. • .... 403-273-2780 
Can ConcoId, Ont., m Mulllcomponents •• 418-738-1144 
Can EdmoIIton, Aller1&, m Multicompollents 

.. .. .. .... .. .. .. ..... ... .. .. .. .. .. .. • .. 403-436-11555 
can Markham, Ont., Semad EIctms. ........ 418-475-8500 
can Ottawa, Ont., Semad EIcIms. .......... 613-727-8325 
can SUrrey, ac., Memco Eictm. Mkts. ..... 804-5110-1553 
Can Ville St. Laurent, Quebec, m Mulllcomponents 

••• •••••.••••••.•.• •••.•••••. .......... 514-335-76117 
can WInnIpeg, ManItoba,m Mu~ 

• . . . • .. .. . .. . .. . . • . .. • .. • . . .. .. . .. . .. . • 204-6117-2300 
WA Bellevue, TesICO, Inc. ................. 208-454-7422 

STANFORD RESCH. SYS" INC., 1290 D. ReemwoocI 
Ave., St.myvaIe, CA 94089, Tel: 408-744-Il040, TB.EX: 
7088111 SRS uo. FAX: 408-744-90411; 818. Mgt'" Daniel R. 
Melick 

STANFORD. TELECOMMUNicATIONS, INC., 2421 
MIIIaIon CoIIegeEllvd, Santa Clara, CA 115058, Tel: 408-
748-1010. TWX: 1I1D-3311-11531, FAX: 4OIHI8O-1088; FSC 
No.: 81382; EmpL: IlOO; SIs. Mgt" ChucIc Fnri 

ST ANGENES INbUsTRIES, INC., 10s2 East Meadow. 
Circle, Palo AIIo, CA 114303, Tel: 415-411&-0814, FAX: 41!>-
855-91128; FSC No.: 827011; EmpI.: 61; SIa' Mgt" Magna 
Stanganes . 

STANLEY aECTRONICS DIY. 250 E SandIord Blvd., 
Ml Vernon, NY 10ss0. Tel: 1114-811&-2000; FSC No.; 
61544; En¢ 12 

FAX: 714-222-0777 
II STANLEY co. INC., Stanley EIacIrtc Co. LTD. 

2861 Galea Avenue, SUIte 2OQO, irvine, CA I127I(TeI: 1-
8OO-LED-LCD1; EmpI.: 3110; 818. Mgt" BIll FIoIh; DIBt. Mgt'" 
AI Klle •••.••..•.•...•.•••. , ••••.•••. 801134, 1111-1101 

Local Sales 0IffceB & Reps 
p;z. ScoIIsdaIe, BS.E ..................... 802-483-0373 
CA Laguna 1-1118, Bert Budge Aaaoc. ••••.• 714-582-8720 
CO Boulder, StraIford GIp. ................ 303-530-31114 
FL Lighthouse PI., Jack KruIek Aeaoc. •.•. 305-783-2501 
L Berkeley, ESA Tech. MkIg. ..•••.•••••• 708-544-0120 
IN indianapolis, EMCI ............ ........ 317-1121-3450 
KS Overland Park, MnkAeaoc. ........... 1113-341-83011 
MA N.ReadIng.~SIs. ........ 508-864-1118 
MN Minneapolis, HcJInVen Aeaoc. ... :.... 812-574-l1li83 
MO Bridgeton, Mink Aeaoc. ............... 31 .... 2111-5454 
NY Port WaahInglon, ASHTEC ........... 51&-767-0338 
Ott Dayton, K W EIcIms. ............. ..... 513-811&-2150 
PA Horsham, Jacobaen Aeaoc. ........... 215-87 .... 21137 
1)( Dallas, TESCO , ...................... 214-553-1200 
WA KIrkland, NorthwestComp. Sis. ....... 206-828-2104 
WV Jackson, TETONICS : ................. 307-733-1077 
c.. Markham, 0nIai0, DeakIn Sis. ........ 418-475-1412 

Local DIatJibuIors 
AI.. Huntsville, FuI\ft EIcIms. .••.•••..•. . • 205-83G-2322 
p;z. PhoenIx, Arizona eon.., ........ :.... 802-28&-5855 
CA San1a Clara, Cypreas EIcIm& .•••••..• 4Ci8-!I8o-2500 
CO Littleton, IndeIcc, Inc. ................. 303-7118-3461 
CT HartfI)I'd, Weaganle Con1I& GIp. ...... 203-527-7705 
FL Lakeland, WeaganleCon1l& GIp. ..... 813-844-7584 
II.. WoocIaIe, NEP EIcIms. ................ 70Il-5II5-85OO 
IA Cedar Ra!*IS. DEE EIcIIna Inc. ....... 319-385-7551 
Me Columbia, Future EIcIms. ............. . 301-2I10-0600 
MA WesIborough, FuI\ft EIcIIna .•..••..• 508-368-2400 
MI livonia, Future EIcIIns. ............... 313-261-52110 
MN New Brightoo, CHRIS EIcIIns. .. ... . .. • 612-831-2647 
MIl St. Louis, Wesgarde Con1I& Grp. ..... 314-587-7778 
NH Nashua, Weagarde eon.., Grp. ...... 803-880-1971 
NJ Ml Laurel, Wesgarde Con1I& Grp. .... 80&-778-8190 
NY RoChester, Future EIcIriIs. ............ 718-272-1120 
NO wtnston-SaIem, KlrIanan EIcIms....... 111&-722-11131' 
Ott MeafIeId HeIghts, Future EIcIms. ...... 216-448-8I11III 
PA N. Versailles, CMD EIcIms. .. .. .... .. .. 412-878-8020 
1)( Houston, Kent EIcIms. ................ 713-780-7770 
WA RedmoncI, Priebe EIc\ms. ... -.......... 208-861-2383 
WI New BerIn, NEP EIcIms. .............. 41 .... 785-11100 

STANLEY-VIDMAR, Stanley Works, l1G_ Ad, 
Allentown, PA 18103, Tel: 215-7117-8800, TELEX: 1147-345; 
EmpL: 5000; SIa. Mgt'" E!rnie GltBn, VIc JoIIaI; DIBt. Mgt" 
FrankCeaay 

STANPAT PRODS., 100 GoIdateIn Drive, WooneockeI, AI 
028115; Tel: 401-788-8400, FAX: 401-787-11244; EmpL: 35; 
SIa. Mgt'" Mark BaIbone. 

STANTON MAGNETICS, INC., TenntnaI Dr. PlaInvIew, 
NY 11803-1511, Tel: 516-34&-0235, TWX: 510-221-1845, 
FAX: 518-34&-0230; EmpI.: 300; . DIBt. Mgt" Jack 
O'Donnell, NeIL SIs. Mgr. 

ST ANTRON, Unit of Zero Corporation, 8900-8II18 Beck 
Ave., P. 0. Box 11186, N. Hollywood, CA 91805, Tel: 818-
841-1825, FAX: 81&-841-88112; FSC No.: 08514; EmpL: 
125; SIa. Mgt" G. A Teaaier 

STAR CASE MANUFACTURING co., INc.. 848 
SUperior Avenue, Munster, IN 46321, Tel: 21&-1122-4440, 
800-822-STAR (ouI8Ide IN), 800-782-CASE (inside IN), 
FAX: 219-922-4442; _ EmpI.: 75; 818. Mgt'" Veronica 
StIidcIen .,......................... ..•••..••....• 001017 

790 North American offices only. For worldwide reps & distributors, see Vol. w. EEM 1991 



Manufacturers and Sales Offices Directory 

FAX: 908-572-5095 
STAR MICRONICS, INC., OEM Division. 70.0 E1he1 

Ad. W. Piscataway, NJ 08854, Tel: 906-572-9512; Empl.: 
120; SIs. Mgr: Georgia Lombardi; DisI. Mgr: Chris Duffy 

• .............................. 1)01062-1065,1112-1115 

Local Sales OfficeB & Reps 
CA Irvine. Star MIcronICs ...•......•..•... 714-766-7203 
IL ftasca, Star MicronlCs .•.•......••..... 312-773-3717 

Local Dist1ibuIors 
CA Los Angeles, EIec. Switches, Inc. . . . . .. 213-66G-1310 
CA San Diego, Tauber EIcIms. ........... 619-274-7242 
CA Stanton, MS Cash Drawer •...•....... 816-792-2111 
CA Sunnyvale, Penstock I Waltronics .... 406-730-0300 
CO Englewood, NEP Elctms. .....•.....•. 303-799-9898 
Fl Davie, Arco Dist.. Inc. ................. 305-473-2550 
GA Norcross, Applied Power ............. 404-283-0421 
IL Wood Dale, NEP EIcIms. ..........•.. 706-595-8500 
II. Wheeling. Hawk Elctms. .•...•........ 706-459-4030 
MD Middletown, CuIrent Camps. .......... 301-473-5333 
MA Sharon, Adcou, ..•.................... 617-784-8123 
MI IIrighIon, Applied Power .............. 313-227-3604 
MI Grand Rapids, S. F. EIec. Supp., Inc. ... 816-459-0216 
NJ Sparta. fnsIrument & Equip. ..••.•.•••• 201-729-4293 
NY Hewlett, Metropolitan Sis. ....•..•.•..• 516-599-7900 
OH Cinclnnatl, U.R.l EIcIms. .....•........ 513-761-4030 
TX ChannelvIew, A. T. Henry EIctms. ..•.. 713-452-4451 
TX Dallas, Foxfi,e •••.••••......•.••...•.. 214-353-9543 
CA Tustin, OBI DisIs. ...•.......•........• 714-250-9003 
WI New Berlin, NEP EIctms. • . • • • . • . . . . . . • 414-765-9100 
EXP Markham. Ont, Birde Mktg. ........... 416-4n-n22 

STAR PORCElAIN, 71 Muirhead Ave., Trenton, NJ 06638, 
Tel: 609-392-3154; EmpI.: 70; SIs. Mrf: Art Weigofd 

STAR-TRON CORPORATION, 56 Cunis St, Providence, 
RI 02909, Tel: 401-274-5080, FAX: 401-274-3936; Empl: 
50; SIs. Mgr: Debra Chandronet-chrlsty 

FAX: 714-997-1256 
STATEK CORP., 512 N. Main St, Orange, CA 92868, Tel: 

714-639-7810, TELEX: 67-8394; FSC No: 51791; Err1II.: 
, 200; SIs. Mgr" Bob Goodwin; Dist. MgT: S. Scheeler 

. .. ...•...... .•.. •.. .... .. .... .. ...... ... .. A·1470-1471 

LocsI Sales Offices & Reps 
AL Huntsville, L & D...................... 205-837-1469 
P;z Phoenix. Eltron .••..•..•........•..... 602-286-2164 
CA Faltlrook, Chilcote Assoc. ...•....•... 619-726-7678 
CA Mission Vrejo, Jay Mktg. .•...•..•..... 714-768-7519 
CO Englewood, Comp. Sis. •....•..••..... 303-n9-8060 
FL Palm Habor, Sigma Tech •..••........ 813-789-5522 
GA AUanIa, L & 0 ........................ 404-395-7079 
IL Rolling Meadows, Eagle Tech. Sis. •... 312-991-0700 
IN Fort Wayne,M/S SIs. & Assocs. ...... 219-436-3023 
IN Greenwood, MIS Sis. & Assocs. ...... 317-881-0110 
IA Des MoInes, SPS Assocs. ............ 515-225-0607 
KS Olathe, SPS Assocs. .••.••..•.....•.•• 913-764-4460 
MA Woburn, Radian Assocs. .•..........•. 617-933-7388 
MI BrIghton, AP Assoc. • . . • . . • . . • . • . . . • . .. 313-229-6550 
MN Bloomington, Murnco Inc. ••....•..•.•. 612-654-4161 
Me Earth Cky, SPS Assocs................ 314-291-0520 
NJ Bellmawr, TAl Corp. ....•.....•....... 809-776-5353 
NY New Rochelle, Robert DIamond Inc. .. 914-632-2828 
NC Charlotte, Prime Camps. •••••.•.•••.•. 704-522-1150 
NC Raleigh, Prime Camps. .•..••....••... 919-650-9866 
OH CentervIlle, Omega SIs. Inc. ••••.••••.• 513-434-5507 
OH Cleveland, Omega Sis. Inc. •......•... 216-36G-9400 
OR Oregon Cky, Halbar Assoc. •••••.•••.• 503-656-3714 
TX Austin, Noroom ...................•... 512-451-2757 
TX Dallas, Noroom .........•........•.... 214-386-4888 
TX Houston, Noroom .......•........•..•. 713-n6-0392 
UT Midvale, Camp. SIs. .•. d.............. 801-561-5688 
WA Redmond, HaIbar Assocs. ....•....... 206-882-0990 

LocsI Dist1ibuIors 
CA Orange, Western Micro .•.••.•.•••.•.• 714-637-0200 
CA San Diego. Western Micro .•.....•.... 619-453-6430 
CA Sunnyvale, Target EIctrns. ••••..••.••• 406-733-0384 
CA Yorba Unde, Target EIctrns. .•.••..•.. 714-692-1630 
CO LIItIeIon, Indeico ....•.•••.••...•••••.• 303-795-3431 

FL Fl Lauderdale, Reptron Elctms. ....... 305-735-1112 
Fl Tampa, Reptron Elctms. ......•....... 613-1155-4656 
GA Norcross. Reptron EIcIms. •........... 404-446-1300 
IL Palatine, OHM Elctms. .•...•.......... 706-359-5500 
II. Schaumberg. Replron Elctrns. ....•... 706-882-1700 
IN Indianapolis, Mar Efctms.,lnc .......... 317-633-6699 
MA Woburn, First Frequency ............. 617-935-3885 
MI Uvonia, Reptron Elctms. ..•........... 313-525-2700 
MN Minnetonka, Reptron EIctrns. . . . . . . . . .. 612-936-0000 
MO Maryland HgIs.. RS EIcIms. ..•..•..... 314-997-7709 
NY Buffalo, Summk Distrs. .. .. .. . ... .. . ... 716-887-2600 
NY Mt Vernon, All American. • . . . . • . . • • • . . 914-699-2224 
OH Solon, Reptron Elctms. ............... 216-349-1415 
OH Worthington, Reptron Elctms. ...•..... 614-436-6675 
TX RIchardson, Ewing Elctms., Inc. .....•. 214-231-6725 
WA Redmond, Kent Elect .•.•......•...... 206-883-7200 

STATE OF THE ART, INC. 2470 Fo. Hili Ad., State 
College, PA 16803-1797, Tel: 814-355-8004, TELEX: 
866633, FAX: 814-355-2714; EmpL: 100; Sis. Mgr: Joseph 
J. Curcio ...•.....•......•.•.............. A.1986-1991 

Local Sales OfficeB & Reps 
P;z Phoenix, EItron, Inc. ..... . . . . . . . . . . . . .. 602-266-2164 
CA La Mirande, Salect EIctrns. .•..•..••. .. 714-739-8891 
CA Saratoga. EMS .....•..•......•...•... 406-446-3833 
CT New Haven, Masten-Wright,lnc. .•.... 203-266-1638 
Fl Melbourne, Graham Assoc., Inc. . . •• . • . 407-n3-6631 
Fl Palm Beh. Gdns.. Graham Assoc., Inc. 

· . • . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . 407-662-4049 
IL Glenview, Crimson Engrg. Sis., Inc. ..•. 312-470-0024 
IN Indianapolis, HHech Sis. ...•....•.... 317-667-2564 
MA Newton, NonnellAssocs.,lnc. .....•..•. 617-969-5478 
MN Edina, Peterson SIs. & Assocs. ........ 612-944-0030 
NY Huntington, Compar NY, Inc. ..••....•. 516-423-5660 
NY Lewistown, Watmet. Inc. •.•..•........ 716-285-3595 
PA Colmar, E.L Assocs. .................. 215-822-2510 
TX Dallas, Merino Sis. Co. ..... . . . . . . . . . .. 214-233-6002 
WA Bellevue, Mars........................ 206-747-3292 
can Niagara Falls, Waters Metal Prods, Ud. 

· . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 416-356-4925 

Local Distnbutors 
CA Los Alamitos, Semi DIce, Inc. ...•..•.. 213-594-4631 
Fl Tempa.lmpela EIctrns. ............... 813-885-4747 
NJ Fairfield, CHPS, Inc. •..•••. . . • • . • . . .• •. 201-882-0997 
NJ Fairfield. Mlcross Comps. •............ 201-227-8007 
NY Melville, Semi Dice ................... 516-753-0050 
NY Port Ch_, Zeus Comps. ........... 914-937-7400 

~HE .OMPANY 
INCORPORATED 

FAX: 516-666-8039 
STAVER CO., INC., P.O. Bo. 220M 41 Saxon Ave. Bay 

Shore, NY 11706, Tel: 516-666-6000, TB.EX: 6711657 
STAVER; EfT1lL: 80; SIs. Mgr: Amold Lazarus 
..•.. ........ ...... . .... .. . .......... . .. •.. a·1127-1131 

Local Sales OfficeB & Reps 
CA Ventura, R 0 SIS: Corp. ............... 805-850-0111 
IL Wheaton, AMP McBride Corp. ...•.... 706-462-2500 
IN Sugar Grove, The Manx Co. .......... 706-46a-4200 
MI Jackson, Jordan-Ellioll SIs. .....•••••. 517-786-8353 
MN St Pau~ Proud IneIs. ..•...•..•......•. 612-646-9428 
NH Hancock, Eisenbeis Sis. .....•..•..... 603-525-4417 
NY East Northport, Levison Sis. Co. ...... 516-286-5020 
NC New HiD, Tom G. Santel •....•..•..•.. 919-382-4091 
OK Tulsa, Jerry Robison & Assocs. ....•.. 916-665-3562 
OR Beaverton, Quest Mkgt. ...••..•....••. 503-641-73n 
PA Mon1gomeryvllle, Eastem Scientific Mktg. 

· . . . . . • . . . . . • . . . .. . . . . .• . . . . . . . . . • . •. .. 215-366-4570 
SC Mauldin. Carl Hart Assocs. ............ 803-2118-2323 
TX Dallas, Innovative Tech. SIs. •......... 214-669-3485 
TX Houston, Innovative Tech. Sis. •••.•••• 713-466-3882 
WA BeDewe, Quest Mkgt. ••• ••••••••.•••• 206-747-9424 
WI Colgate, AMP McBrIde SIs. Corp. ..••• 414-628-4016 

STEMCO INSTRUMENTS, Colt Indl,lstries, P.O. Box 
8047, Longview, TX 75607, Tel: 214-643-3236, TWX: 710. 
730-5236, FAX: 214-643-3339; FSC No.: 07446; Empl: 
100; SIs. MgT: Bob Halpin 

STENNING INSTRMENTS, INC. 671 Enchanted Way, 
PaciIic Palisades, CA 90272, Tel: 213-459-2930, FAX: 213-
459-4983; SIs. Mgr: Charles Stenning 

STEP ENGINEERING, P.O. Bo. 3166, Sunnyvale, CA 
94066, Tel: 406-733-7837, TWX: 910-339-9506, FAX: 406-
n3-1073; EmpL: 50; SIs. Mgr: Robert e. Davi 

STEPHENS ANALYTICAL., INC. 2750 Brabant
Marineau, MoiIIreaI. Cue.. CA H4S 1 L 1, Tel: 514-332-1230, 
FAX: 514-331-2084; ErnpL: 8; SIs. Mgr: Mr. Alan Lee 

STiMPS 

STERLING INSTRUMENTS, 2101 JerichO Turnpike, New 
Hyde PI<.. NY 11040, Tel: 516-328-3300, TWX: 510.223-
0642, FAX: 516-326-8827; EmpL: 150 

STETCO, INC. 3344 Schlerhom Ct.. Franklin PI<.. IL 80131, 
Tel: 706-671-4208, FAX: 706-671-5270; FSC No.: 52763; 
E~I.: 41; SIs. Mgr: Saul A. Gusaras 

STETRON INTERNATIONAL, INC. 90 Broadway, 
Buffalo, NY 14203, Tel: 716-854-3443, FAX: 716-854-
3448; Empl.: 70 

STEVENS-ARNOLD DIV, Computer 
Prods./Stevens-Amold. 7 Elkins St, So. Boston, MA 
02127, Tel: 617-286-1170, TELEX: 65-1456 STEARCO, 
TWX: 71G-339-D855, FAX: 617-266-0300; FSC No.: 80640; 
EmpL: 260; SIs. Mgr: John T. Parent 

ReIer 10 Computer ProducIs, Inc.. Frernon1, CA for sis. 
offices and reps. and for distrs. tistings. ReIer 10 Computer 
Producls, Inc.. PompanO Beach. Fl for sis. ofIIcee and reps. 
and for distrs. listings. 

STEVENS PRODUCTS, INC. 128 N. Park St, E. Orange, 
NJ 07019, Tel: 201-672-2140, FAX: 201-672-2837; EmpL: 
50; SIs. Mgr: Robert Cantillna 

STEWARD, D. M., MFG. CO. E 36th st.. P.O. Box 510, 
Chattanooga, TN 37401, Tel: 615-887-4100, FAX: 615-
887-4102; EfT1)I.: 250; SIs. Mgr: Don Lepard 

STEWART CONNECTOR SVs., INC., lnaileo, A.D. 
No. 2 Bo. 2020, Glen Rock, PA 17327, Tel: 717-235-7512, 
TELEX: 49n105, FAX: 717-235-7954; EmpL: 187; SIs. 
Mgr: Ed Cavanaugh; DisI. Mgr: Ed Cavanaugh 
..........•...................................... <>1533 

LocsI Sales Offices & Reps 
AL Huntsville, Hughes Assoc, Inc. ..... ... 205-533-9108 
CA Dana-Point, PCA ....•...••.....•...•. 714-493-9822 
CA Santa Clare, Nova-Troni ••..•......••. 406-727-9530 
CO Boulder, Component Prod. SIs. Co., Inc. 

. • . . . . . •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303-530-2800 
CT Madison,Focue. . • . . . . • . •• . . . .• • . . . • . 203-245-4314 
Fl Tamarac, Hughes Assoc.,Inc. ......... 305-72G-1674 
GA Norcross, Hughes Assoc.,Inc. ........ 404-682-1561 
IL St Chartes, XYZ Mktg. ••.•.••. . . . • • • • . 708-584-3001 
IN Columbus, Connect 21, Inc. . . • • . • . • • • . 812-376-4361 
KS Parker, S.W. Aseocs., Inc. ............. 913-896-6552 
KY Louiaville, ComecI 21, Inc. . . . . • . . . . . .. 502-428-6655 
MA Tauton. Focus .•••......••.•••....••.• 506-824-3840 
MI Southfield. Cart H. ScIvnidt ........... 313-353-6000 
MN BrookIn Center, Combined Sis. ••••.•• 612-566-2724 
MS CorinIh, Hughes Assoc. ••••••.•••••.•• 601-287-2915 
NJ Paramus, AIIantic Tech. Comps., Inc. •• 201-261-0542 
NY Syracuse, leona'd O. Allen, Inc. • . . • . . . 315-437-6387 
NC Charlotte, Quantum .••••.•.•••.• . . • • • • 704-523-8822 
OH Dayton. J.e. HoIstetter Co. ..........•. 513-296-1010 
OH Medine, J.C. HoIstetter .. ..•.•.... .. ... 216-725-6422 
OK Tulsa, Blair Ef19lI., Inc. . • . . . • . • . . . . . . • • 9111-622-3100 
OR Beaverton, EIctrns. NoiIhwesI,Inc. •.••. 503-629-9241 
PA Glen Rock, SCS ...................... 717-235-7512 
TX Dallas, BIaire Engrg., Inc. .. . . . . . . .. . . . . 214-241-5655 
UT San Lake City, Component Prod. Sis., Inc. 

.....•......•....•......•........•..... 801-531-7672 
WA Redmond, EIctrns. Northwest, Inc...... 206-883-1859 
can Bellevue, Ont, Quest .....•........... 206-747-9424 
Can Ca/T1Iden. Ont.. Magden ............•. 416-563-5408 

LocsI DisI1ibuIot!l 
CA Irvine, KensIngton EIctrns. ............ 714-566-0575 

STIMPSON COMPANY, INC. 900 Sylvan Ave.. Bayport, 
NY 11705-1097, Tel: 516-472-2000, TB.EJ(; ITT 4972370, 
FAX: 516-472-2425; EfT1)I.: 900; SIs. Mgr: Edwald J. 
DewaIIers 

!lilt'S a good connection to have. 

INTERCONNECT SPECIAL TIES, INC. 

(800) 752-4777 FAX (714) 447·3976 

\~1\\I~·5T[:VJART 
II ; 
CCJNNE:C:TO!=~ 

SYSTErvtS 

PCB JACKS & PLUGS 

(800) 752-4777 
Everything For Your Connector Needs 

SPECIALIZING IN Hard to Find Components 
and Value Added Service 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 791 



STMIC Manufaeturers and Sales Offices Directory 
STMICROWAVE CORP.' Sub. of Sigilal Technlg. STOELTING CO. 620Wheal Lane, Wood Dale, L 60191, SULUNS ELECTRONICS CO",P, P.O Box 169, 601 E. 

COrp.; 955 Benecia Ava. Sunnyvale, CA 94OB6; Tel: 408- Tel: 706-660-9700. TElEX: 314176, FAX: 7Q8.111KH1775; Mission Ad, San Marcos, CA 92069, Tel: 619'744-0125, 
7»6300, FAX: 408-245-3396,408-733-0254; Fsc NO.: EmpI.: 50; SIs. Mgt: Charles W. Scouten TWX: 910-322-1472, ESYLNK: 62912413, FAX: 619'744-
21336; EmpJ.: 237; SIs. Mgr:Phillip B. Cox-VP 6061; ErnpL: 76 .:.:: •.....••••...•.. , .... Co1834-1535 

STOCK DRIVE PRODUCTS, DiY. of 
DeIIgnatronics, Inc., 2101 Jericho Turnpike, New 
Hyde Pk.. NY 11040, Tel: 516-326-0200. 326-3300, TWX: 
510.223-0642. FAX: 516-326-6627; EmpL: 228; SIs. Mgt: 
Murray Ores ... .. .... .. ........... . ... . ... ...... B·1312 

Local sales OffIces & Reps 
AI. Huntsville, Par Marketing. Inc. ..•..•... 205-859-5702 
CA Chatsworth, Western Corr9- Sis. ...... 818-682-6226 
CA Sen Carlos, SOP West.; ............ : . 415-594-0700 
CA San Carlos, western Comp. Sis. N. . . . . 415-594-1222 
CO Denver, Manufacturer's MkIg. ..•••••.. 303-985-2008 
CO WheaIridge, Msnufllclurers MkIg. .•••. 303-425-9589 
CT Welherslleld, Underwood Sis. ......•.• 203-563-3046 

. FL CIearw_, Tech-Rep Asaoc., Inc. .. . .. 813-578-9900 
IL !low-. Grove, Rockford Controls Co. 

IN Indianapolis, Rockford Controls Ohio 

MO 
MA 
MA 
MI 
MN 
NJ 
NY 
NY 
NY 
OH 
OH 
TX 
TX 
WA 
WI 

......... ..... .. .... .. ... .. . ... . . ... • ,. '317-251-2666 
Upperco, ImagHron Sis. Co. .......... . 
Lowel~ Underwood Sis. .............. . 
Topsfield, Uberty EIecIro ............. . 
Southfield, R.c. Nord$Irom & Co. ..... . 
Sl Peu~ NorIhsIar Motion '& Control •. 
Paramus, Design EIcIms. ............ . 
Clark Mills, KLM-Gamer, Inc. ....•..... 
New Hyde Park, SOP ................ . 
Pi1tsIord, KLM-Gamer ............... .. 
Euclid, Rockford Controls Ohio, Inc. .. . 
Medina, Rockford Controls Ohio ..... . 
Hous1on, Zonk & Aesoc. ............ .. 
Richardson, Zonk & Associates ...... . 
Seattle, NoIIhrnar Inc. ................ .. 
MedIson, Rockford Controls ......... . 

301-374-5600 
617-258-8191 
508-867-6655 
313-559'7373 
612-770.5311 
201-845-6224 
315-653-8126 
518-326-3300 
718-381-9350 
218-731-5250 
218-725-3705 
713-579'7777 
214-238-7651 
208-524-5170 
608-233-8750 

Local DisIrlbutonJ 
CA San Carlos, SOP West ................ 415-594-1222 

STOCK MODEL PARTS, Designatronics Inc., 2101 
JerichO Turnpike, New Hyde Pk.. NY 11040, Tel: 516-326-
3300. FAX: 518-326-6827 

STOCKO CONNECTORS, Stocko Corporation, 495 
Industrial Road, CerIsIadt, NJ 07072, Tel: 201-933-4452, 
FAX: 201:933-4522; Ef'I1)I.: 34 

m:D STRUTHERS-DUNN 

L:'~~st 8-.-.' Relay 
Distributor 

In the World, 

Over 
8.000.000 
Relays & 
Switches 
In StOCK, 

STOLZBERG RESEARCH, INC. 3 Seabrook Court. 
Stony Brook, NY 11790, Tel: 511H51-4277, fAX: 51&-689-
6671; ErnpL: 4; SIs. Mgt: Bruce Davis; DiBt. Mgt: Bruce 
Davis 

STORM PRODUCTS CO. 116 Shore Drive, Hinsdale, IL 
60521, Tal: 708-323-9121, TWX: 91G-651-D85O, FAX: 708-
323-9398; FSC NO.: 57500; ErnpL: 68; SIs. Mgr: Brien J. 
Holland 

STRATOS PRODUCT DEVaOPMENT GROUP, 
2025 First Ave. 830 Market PI. Tower, Seattle, WA 96121, 
Tel: 208-448-1386, FAX: 208-448-7830; ErnpL: 14· 

STRAWBERRY TREE, INC. 160 s. Wolfe Rd., Sunnyvale, 
CA 94OB6; Tal: 408-738-6800, TELEX: 850 3172834 MCI, 
FAx: 408-738-1041.; EmpL: 25' 

STREET ElECTRONICS CORP. 6420 Via Real, 
CBlPlnteria, CA 93013, Tel: 605-664-4593, FAX: 805-684-
6828; DIst. Mgt: Mark PfeIfer . 

ST RESEARCH CORPORATION, 8419 Teminal Road, 
Newington, VA 22122, Tet 703-550.7000, FAX: 703-55G-
7470; FSC NO.: 50406; EmpI.: 160 

STRONGBOX, P.O Box 2726, Culver City, CA 90231-
2726, Tal: 213-306-8289; FSC No.: 2T043; Ef'I1)I.: 5; SIs. 
Mgt: Larry Martinek ..................... , C.1108-1109 

FAX: 609-589-2619 
STRUTHERS-DUNN, INC. AND, HI-GCO., INC., 

Lambs Ad, Pitman, NJ 06071-0901, Tel: 608-589-7500, 
ESYLNK: 622-87939; FSC NO.: 78290; EmpI.: 467 
.............................. , ............ B·1588-1803 

Local SalfIB OffIces & Reps 
AZ Scottsdale, BSE, Inc. .. :.......... .. .. . 602-483-0373 
CA RD&D 
CA Los Angeles, RD & 0 ................. 213-668-1611 
CA Palo Alto, InnOvatIve SIs............... 415-961-0456 
CO Englewood, Omega .. .... .. .. .. .. .. .. . 303-782-1921 
CT Bloomfield, Friedman ................. 203-242-7761 
FL Ortando, Comp. Design MkIg. •••••.••• 407-352-5460 
IL Downers Grove, Bob Bums & Aesoc. 

IN Ft Wayne, TX SIs. .................. .. 
IA Cedar Rapids, Pattison .............. . 

Orders Placed by 3:00 p.m. are ~ ~=-~~:.~~.:::::::::: 
Shipped the Same Day MO Columbia, ImagiIron ................. . 

312-960-2046 
219-423-3422 
318-365-3150 
913-782-9702 
318-269-9452 
301-381-0225 
313-353-8210 
612-888-2122 
314-878-2921 

.... """ ....... """""' ........... ~,.. ... I MI Southfield, TX SIs. ........... : ...... .. 
MN Minneapolis, Jay Borman ............ . 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

I§~ 
BRILL 
ELECTRONICS 
(415) 834·5888 
610 E 10th 51. Oakland. CA 94606 

(II STRUTHERS'DUNN) 

. (213)452';8002 

MO Sl Louis, Advanced Tech. Sis. ...... .. 
NJ West CaIdweI~ Grimm, SIegel Assocs. 

NM Albuquerque, B.S.E. .................. . 
NY Buffalo, TrI-Tech .................... .. 
OH Cincinnati, EIctm Corl1ls. ............ . 
PA BroomaI~ III'IIIjjIron Sis. ............. .. 
PA Pillsburgh, Eictm. Comps. ............ . 
TX Euless, W. Pat Fralia Co. ............ .. 
WA Bellevue, EItech, Inc. ................ .. 

Loca/ Di&lrtbulots 
CA Santa Ana, Norstan Elctms., Inc. .... , .. 
MO Maryland HgIs., L Comp. Inc. ........ .. 
NJ Oakland, RsIay SpecIalties, 'Inc. .•..••• 
NY Plainview, AC.l EIctms. .............. . 
PA Philadelphia. PEl/Genesis .......... .. 
TX Dallas, Associated AIrcraft .......... .. 

201-575-9300 
505-293-2582 
718-8n-3677 
513-729'1969 
215-358-5300 
412-242-9500 
817-354-1144 
208-843-4330 

714-54G-4165 
314-291-8200 
201-337-1000 
518-293-6630 
215-873-0400 
214-331-4381 

ST-5EMICONDUCTORS OF INDIANA, INC. 415 N. 
. College Ave., p.o. Box 609, Bloomington, IN 47402-0609, 

Tel: 812-332-1435, FAX: 81'2-331-8706; EmpI.:,l00; SIs. 
Mgt: Jim Davis; DiBt. Mgt: Jim Davis 

SUBMARINE SIGNAL DIVISION, Raytheon 
Company, 1847 W. MaIn Road, PoItsmouth, RI 02871, 
Tel: 401.847-8000; TELEX: 71-6817111, FAX: 401-947-
2384; Ef'I1)I.: 2,300 

SUCKlE CORP. 733 Davis Sl, Dept. EM, Scranton, PA 
18505, Tel: 717-346-3871, FAX: 717-348-1612; EmpI.: 
220; SIs. Mgt: James J. castelfino 

Local Sales Offices & Reps 
AZ Phoenix. TM EnIpJs. .. ; ..... : ......•.. 
AI. Athens,Elfecllve MkIg. Force •.•...... 
CT Bethel, Cycle SIs. ....••.....••..•..... 
CA Newport BeeCh, Qual Conn ...... ' ...•. 
CA Santa Clara, Nova-TronilC, Inc. •••••••• 
CO ~dge, Cluff & Assocs. ........•. 
FL Palm Harbor, Bob DEan, Inc. • , .•••.••• 
GA Uthia SprIngs, Elfecllve MkIg. Force .. 
IL Mt. Prospect. Oombrow Co. ...••••..•. 
IN Indiailapous, M & L EIcIrn. Sis. •••••••• 
IA Merion, M-S-S Assocs. ..•............ 
KS Shawnee MisSion. M-S-B Aesoc. •.••.. 
MO RandalIsIQwn. Cheeapeeke 1ndS. MkIg. 

MA Harvard, Cycle Sis. .................. . 
MI SouthIieIct Corr9- Assocs. ........... . 
MN Minneapolis, RK Sis. Assoca, Inc. •••.. 
MO Sl LOuis, M-S-B Assoca, Inc. ........ . 
NJ Medford, Camp. Consu_ ........ .. 
NY E. Rockaway, HW Comp-Tech ••••..•• 
NC Fayel\Ville, EIfecIIve MkIg. Force ....•. 
OH Centerville, Omega Sis., Inc. ......... . 
OH DubIn, SIs. Plus .................... .. 
PA Ft Washington, SMC Inc. ............ . 
TX Allen, Bozman & Assocs. ........... .. 
TX RIchardson, Corr9- Partners ........ .. 
TX Richardson, Orr The Shelf Corr9- .... . 
TX Round Rock, Bozman & Assocs. ..... . 
WA Chattaroy, EIcIm. MkIg. Grp. ......... . 
WA Redmond, EIcIm. MkIg. Grp. ........ .. 
WA Vancouver, EIcIrn. MkIg. Grp. ... " .. .. 
WI Oconomowoc, Artmor Ltd. .......... .. 
can Carlsbad, QuaIConn ................ .. 
can La Canada, KCP EnIprs. ............ .. 

Local D/stJtbutars 

602-759'5057 
205-233-2947 
203-821-2131 
714-851-11485 
408-727-9530 
303-425-6604 
813-789'1233 
404-948-6023 
708-253-3326 
317-359-4742 
318-377-8261 
913-432-2131 

301-653-0476 
617-458-6868 
313-355-4110 
612-571-1001 
314-772-2166 
609-664-5300 
518-599-2999 
919'887-6221 
513-434-5507 
216-942-7811 
215-628-3394 
214-727-3719 
214-844-1286 
214-238-0606 
512-255-2444 
509'922-2718 
208-882-0962 
208-254-4572 
414-367-6769 
714-851-6465 
818-79G-1365 

AI. Birmingham, American EIcIrn. Supp. .. 205-842-4656 
AI. Huntsville, Cypress EIctms. •..••••. ,.. 206-533-0783 
AZ Phoenix, ArIzona Corl1ls. ............. 602-269'5855 
AZ Tempe, Cypress EIcIms. .............. 602-968-2256 
CA Buena Park, Cypress EIcIms. ......... 213-404-0445 
CA Burbank, Atwa* EIcIms. ............. 818-841-9050 
CA City oIlnduslfy, Ital Elect Sis. Inc. ..... 818-968-8515 
CA Pasadena, Empire EIctms. ............ 213-681-2711 
CA San Diego, Cypress/RPS Elect •.. . . .. 619-535-0011' 
CA San Diego, Sigma EIcIms. ............ 619'565-2000 
CA Sen Jose, Sierra W. EIctms. ......... ,. 408-435-7477 
CA Santa Ana, SIgma EIctms. ............ 714-558-6600 
CA Santa CIafa, Cypress EIcIms. .....•... 4Cl8-geO-2500 
CA Simi Valley, Lee Johnson Sis. ......... 816-348-5412 
CA Woodland Hills, Cypress EIcIms. ...... 818-710.7760 
CO Arvada, Denver Beta Wintronic •..•... 303-431-7161 
CO EngeIwood, Cypress EIcIms. . . . • . . . . .. 303-792-5629 
CO Englewood, NEP Elect 01 Co. •... , . . . • 303-799-9698 
CO Uttleton, IndeIco Inc. .................. 303-795-8296 
CT Bridgeport, Millenium EIcIrn. Sis. ••.••• 203-372-2037 
FL Davle, Aroo Distrs., Inc. ............... 305-473-2550 
FL Miami, Electronic EquIp. Co. .......... 305-871-3500 
FL WInter Park, Deanco .................. 417-871-5100 
GA Duluth, Interface EIcIms. .............. 404-623-1066 
GA Marietta, Deanco ..................... 404-429-0126 
IL Addison, Belford EIcIms. .............. 312-691-1100 
IL Carol Stream, Lectro Corl1ls. ......... 708-69CHl520 
IL Chicago, NEP EIcIms. ................ '312-625-8400 
IL Wheelng, .Hawk EIcIms. .............. 312-459-4030 
IL Wood Dale, NEP EIcIms. ............. 708-595-6500 
IN Evensville, exc.Hbur EIcIms. •• . . . . . . .. 812-484-0079 
IN Ft Wayne, Graham EIcIms. ........ ,.. 219-423-3422 
IN Indianapolis, Advent EIcIms. .......... 312-972-4910 
IN lndIanapoIs, MarEIctms., Inc. ......... 317-933-6699 
IA Cedar Rapids, DEE EIectms. .•........ 319-385-7551 
IA Cedar Springs, Barton ~ ......... 319'474-2247 
MO BaIIsvlIle, PeIricko SIs. ...... .. ........ 301-937-4960 
MD Gaithersburg, Axis E1ctms., Inc. ....... 301-840-9640 
MD Gaithersburg, Deenco ................ 301-948-5444 
MD TImonium, M X 4 EIcIms., Inc. .. .. .. .. . 301-252-1192 
MA Canton,EPCEIclms.Inc. ............. 617-921-2111 
MA Canton, RIchey/Irrgecl Elect ......... 617-921-1500 
MA Wilmington, EPC EIcIms. ............. 508-857-6523 
MI Farmington Hils, Advent EIctms. ...... 313-477-1650 
MI Grand RapIds, Calder EIcIms. •..•..... 818-698-7400 
MI Sl Ciaire Shot&, Spemco ............. 313-771-2700 
MN Bioonington, Bergquist Co. ........... 612-935-2322 
MN Eden PrarIe, Cypress EICIms..... .. .. • 612-934-2104 
MN Sl Peu~ Shelley Ragon Inc. ..•.• . . . • .. 612-842-2628 
MN Thiel Rllier FIs. DigI-Key Corp... ...... 218-661-6674 
MO Independence, SheJley-Ragon, Inc. .••. 818-254-3410 
NH Alkinson, AsIrum EIcIms. ..........••. 603-696-3399 
NH Haqlshiad, Aslrum EIcIms. ... .. .... .. 603-329-9840 
NJ Bellmawr, MkMl1entic EJect .......... 609'931-5303 
NJ FaiI1iaId, Desnco..................... 201-575-7960 
NJ Union, MeridIan Supp. ................ 201-887-9220 
NM Albuquerque, Electronic Parts ........ 505-293-8161 

792 North American offices only. For worldwide reps & distributors, see VoL W. EEM 1991 



Manufacturers and Sales Offices· Directory SWITCH 
NM Las Cruces, Electronic Parts .......... 505-523-4578 SUNSHINE INSTRUMENTS, 1810 Grant Ave., MS Jackson, Dolly EIctms. ................ 601-981-1138 
NY Canandaigua, Advacom Technlg., Inc. 

716-396-9050 
516-599-2999 
607-257-4444 
919-273-8675 
919-826-2311 
513-489-1400 
216-246-1636 
216-425-8134 
503-641-2233 
503-285-0214 
814-476-7774 
215-293-9000 
401-738-6170 
615-573-7135 
615-255-5601 
214-733-4411 
214-245-1266 
512-683-5103 
214-869-1435 
214-247-0052 
214-487-8808 
512-251-1161 
214-867-2329 
214-236-0606 
801-483-1862 
601-486-3371 

PhIladelphia, PA 19115, Tel: 215-673-5600,800-343-1199, Me Sl louis, Thomas L Dowen & Assoc. 

NY E Rockaway, Forejay Assocs. ....•..• 
FAX: 215-673-5609; Ernpl: 30; SIs. Mgr" ML Norton ...................................... . 314-949-4234 

609-795-4200 
201-569-8668 
505-292-7505 
516-273-3500 
716-272-7040 
919-829-1970 
513-296-1010 
216-241-4680 
503-654-8626 
603-235-3594 
901-365-9575 
512-327-5274 
214-349-1650 
713-736-2427 
601-363-5875 
206-453-1168 
414-783-2100 
416-789-7761 

NY IIhaca, Deanco ...................... . 
NC Greensboro, South_n EIcIms. ... . 
NC HlckoIy, Southeastern EIcIms., Inc. ... . 
OH Cincinnati, Schuster EIec. Co .•........ 
OH Solon, REH Elctms. .................. . 
OH Twinsburg, Schuster EIec. Co. ....... . 
OR Portland, Cypress Electms. .......... . 
OR Portland, Dum EIctms. .............. . 
PA McKean, Advacom .................. . 
PA Wayna, Peak EIctms. ................ . 
RI Warwick, CaI-Greg Camps., Inc. ...... . 
TN Knoxville, Indi. EIctms., Inc. .......... .. 
TN Nashville, Randolph & RIce .......... . 
TX Addison, Connec/Tek, Inc. ........... . 
TX CBrroIfton, Comec/Tek Inc. .......... . 
TX Corpus Christl, Douglas EIcIms. ..... . 
TX Dallas, Cypress EIctms. .............. . 
TX Dallas, Off The ShaW ................ . 
TX Garland, J & S Elclms. .............. .. 
TX Pllugervllle, RSI ..................... .. 
TX Plano, Tai:tic EIcIms. ................ . 
TX Richardson, Off Tha Shell .......... .. 
lIT Salt Lake City, SLe. Wlntronics ..... . 
lIT Sak Lake City, Standard Supp. Co. ... . 
lIT W. Valley City, S.C.e. Bela Wlntronics 

.. .. . .. . .. .. . . .. .. . .. . .. . .. . .. .. .. . . ... 601-966-0235 
VA AMandale, Arcade Elecllnc. ......... 703-256-4610 
VA Charlottesville, Virginia Radio SUpp. ... 604-296-4164 
VA Virginia Beh., Desnco ................. 604-499-3322 
WA Bo1haI, Cypress EIctms. .. .. .. . .. .. . ... 206-493-1144 
WA SeaI1Ie, Radar Elec. .. .. .. .. .. .. .. .. ... 206-262-2611 
WA Tukwila, Carlye ....................... 206-251-0700 
WI Grafton, LaJ<e.V1ew Elecllnc. ......... 414-377-8250 
WI Milwaukee, Indi. EIctms. .............. 414-276-1212 
WI New Berlin, NEP EIctms. .............. 414-785-9100 
WI Oconomowoc, G.W. EIcIms., Lid. ...... 414-367-6003 
Can Burnaby, Intek ........................ 604-294-8100 
Can PoIm Claire, Que., A. R Gray & Assocs. 

. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .. 514-694-6378 
Can Victoria, Pacific Coast Elect .......... 604-385-5111 

SUN}( SENSORS/IMPORTED BY RAMCO ELECT. 
1207 Maple St, West Des Moines, IA 50265, Tel: 515-225-
6933, FAX: 515-225-0063; ErnpL: 25; SIs. Mgr" Mike 
ReeIiIz; Dist. Mgr" Mike ReeIiIz 

SUPERIOR CARBON PRODUCTS, INC. 101 HWY 35, 
Superior PI., Walnut Grove, MS 39189, Tel: 601-253-2442, 
FAX: 601-253-2430; FSC No.: 86256; EmpL; 71 

SUPERIOR ELECTRIC, 393 Middle St, BrisloI, CT 06010, 
Tel: 203-562-9561, FAX: 203-569-2136; FSC No.: 56474; 
ErnpL: 550; SIs. Mgr" Harold Lorenson/James Hayden; 
Dist. Mgr" Charyl Tokarski/Michael Miga ....... A·2421; 

801314-1315; C.1537 

Local Sales Officss & Reps 
MS Jackson, Dolly Assocs. ............... 601-981-1138 
NM Albuquerque, Fry Gales, Inc. .......... 505-262-1525 

SUPERIOR FLUX & MFG. CO. 95 Alpha Park, Cleveland, 
OH 44143, Tel: 216-461-3315, FAX: 216-461-6846; FSC 
No.: 3439; EmpL: 10; SIs. Mg," Unda Cohan 

SUPERTEK ELECTRONIcs, INC. 543 W. Algonquin Ad., 
Arlington HeIghts, IL 60005, Tel: 312-981-5655, TELEX: 
91()0667-2647, FAX: 312-981-9076; EmpL: 10; SIs. Mgr" 
FradKluth 

SUPPORT SYSTEMS INTL CORP. 150 South Second 
St, Richmond, CA 94804, Tel: 415-234-9090, TWX: 910-
382-6130, FAX: 415-233-8686; Empl.: 105; SIs.Mgr" Nola 
Sanders; Dist. Mgr" Nola Sanders 

SURGEONICS LIMITED, One Sullivan Parkway, Fort 
Edward, NY 12626, Tel: 516-747-2156, FAX: 516-747-
2607; Empl.: 20; SIs. Mgr: R. Thomas 

SURON MAAGAN MICHAEL., Kibbutz Maagan-M~ 
SUMMAGRAPHICS CORP, 60 SilverminB Rd., Seymour, D.N. Menasha 37805, 1sr8B~ Tel: 06-394211, TELEX: 

CT 06463, Tel: 203-681-54OQ, TELEX: 964348, FAX: 203- 471466 SURON IL, FAX: 063-90296; Empl.: 38; SIs. Mg," 
681-5367; FSC No.: ;;;203-681-5367; EmpI.: 185; SIs. Mgr" Gershon Peleg 
Jim Whitney; Dist. Mgr" Randy Ringer . 

SUSCO ELCTRNS. 700 carolyn Blvd., Farmingdale, NY 
SUMMIT ELECTRONICS, DIVISION OF BASLER 11735, Tel: 516-249-4648, FAX: 516-246-4865 

ElECTRIC, See Basler Electric, Electronic Product 
Group 

SUMTAK ELECTRONICS, Daido Corporation, 615 
Plerca St, Somerset, NJ 08675, Tel: 906-605-000II, FAX: 
906-605-0122; SIs. Mgr" Phlltip Giannini, Nat. Sis. Mgr. 
. . ... .. ... . ... .. ..•. . . ..•. . .. ... .... .. ..•.. a·195O-1951 

SUNBANK ELECTRONICS, 1740 Commerce Way, Paso 

SUTTON DESIGNS, INC. 215 N. Cayuga S1reet, fthaca, 
NY 14650, Tel: 800-326-6119, FAX: 607-277-6983; FSC 
No.: 8625; Empl: 24; SIs. Mgr" Chris Hebner 

SWAN ASSOCIATES, P.o. Box 9424, New Haven, CT 
06534, Tel: 203-367-3917, FAX: 203-397-5306; Empl.: 2 

Robles, CA 93446, Tel: 805-236-2840, FAX: 605-236- SWEDLOW, INC., Liberty Mirror Products, 85) Third 
0241; FSC No.: 07418; Empl.: 260; SIs. Mg," Jack Whhe; Ave., Brackenridge, PA 15014, Tel: 412-224-1600, FAX: 
Dist. Mgr" Robert Haldeman 412-224-8754; ErnpL: 90; SIs. Mgr" Steve WlIHams 

SUNDSTRAND DATA CONTROL INC., Sundstrand SWISS JEWEL COMPANY, 613 L.afay\ItIe Building, 
Corporation, P. O. Box 97001, Redmond, WA 98073- Philadelphia,PA 19106, Tel: 215-925-2667,BOo-922-0118, 
9701, Tel: 206-865-3711, TELEX: RCA 286144; Ernpl.: FAX: 215-922-3055; Empl.: 6; Sls.Mgr"P.N.S1esI,Jr. 
1800; Dist. Mgr" R Heilman 

FAX: 305-587-0450 
SUN ELECTRONIC SYSTEMS, INC" 1601 NW 38th 

Ave., Ft Lauderdale, FL 33311, Tel: 305-587-5577; Empl.: 
10; SIs. Mgr" Veronica L Pasqua ........ 001202-1203 

SUNON, 23362 Madero Ad. C , Mission VIejo, CA 92691, Tel: 
714-583-9802, FAX: 714-583-9785; Empl.: 5; SIs. Mgr" 
Frank Buday 

5E 
SUNRISE ELECTRONICS, INC 

FAX: 818-914-1583 
. SUNRISE ELECTRONICS, INC., 524 s. Vermont Ave., 

Glendora, CA 9174Q, Tel: 818-914-1926; FSC No.: 64906; 
EmpL: 10; SIs. Mgr" Allen V. Carey; Dist. Mgr" Allen V. 
Carey .......................................... 001329 

Switchcrafl® 

FAX: 312-792-2129 
SWITCHCRAFT, INC" A Raytheon Company, 5555 

N. ElstOn, Chicago, IL 6063Q, Tel: 312-792-2700, TWX: 
910-221-5199; FSC No.: 82389;multiplB; Empl.: 650 
........................... 801784-1786; C·1538-1542 

Local Sales Offices & Reps 
AL Huntsville, OHR MkIg. ................ 205-722-<l44O 
lIZ. Phoenix, Moss MkIg. .... .. ............ 602-957-2065 
CA Los Angeles, Wiley Co. ............... 2t3-666-1611 
CA San Diego, Wiley CQ. ................. 619-453-9018 
CA Santa Clara, Ross MkIg. Assoc. ....... 406-988-8111 
CO Denver, Moas MkIg. .................. 303-455-7205 
MA Merrimac, Swi1chcrstl, Inc. New England SIs. 

. . .. .. . . .. . .. .. . .. .. .. .. . .. .... .. .... .. 603-424-4423 
GA Atlanta, OHR MkIg. Inc. ............... 404-451-_ 
Il Chicago, Swi1chcralt Inc. .............. 312-792-2700 
KS Overland Park, Thomas L DoweIr & Assoc. 

....................................... 913-646-7373 
MA Taunton, Switchcralt, Inc. New England Sis. 

.. .. . .. .. .. .. . .. .. .. . .. .. . .. .. .. .. .. ... 5OB-88G-0027 
MI Royal Oak, Switchcralt, Inc. Michigan SIs. 

....................................... 313-549-4846 
MN Edil'a. Mel Foster Tech. Sis. .......... 612-941-9790 

NJ CherIy HII~ Trinkle SIs. .............. .. 
NJ Englewood ClIIIs, Masin-Esoo ......•. 
NM Albuquerque, Moas MkIg. ............ . 
NY Hauppauge, MasIn-Esoo ............. . 
NY Rochester, Apex Assocs. ............ . 
NC Raleigh, DHR MkIg., Inc. ............ .. 
OH Dayton, J. C. Hofstetter Co. .......... . 
OH MecIna, J. C. HoIsteI\er Co. .......... . 
OR Milwaukee, Conttec .................. . 
SC Greenville, OHR Mklg. Inc. ........... . 
TN Memphis, Dolly EIctms. .............. . 
TX Austin, J. Y. Schoonmaker Co .•.....•. 
TX Dallas, J. Y. Schoonmaker Co. ...... .. 
TX Houston, J. Y. Schoonmaker Co. ..... . 
lIT Saft Lake City, Moas MkIg. .......... .. 
WA Bellevua, Com1ec .................... . 
WI Burlington, Swi1chcralt .............. .. 
Can Toronto. Alias ...................... .. 

SWITCHES UNLIMITED, INc.. 34-11 56th St, Woodside, 
NY 11377, Tel: 718-478-5000, BOo-221-()487, FAX: 718-
672-6370; EmpL: 20; SIs. Mgr" Douglas King 

SWITCHING POWER INC. 3601 Veterans Hwv, 
Ronkonkoma, NY 11779, Tel: 516-991-7231, TWX: 510-
220-1528, FAX: 516-991-7268; EmpL: 200 

FAX: 714-996-2753 
SWITCHING SYSTEMS INTERNATIONAl.., 500 

Porter Way, Placentia, CA 92670, Tel: 714-996-0909; 
ErnpL: 65; SIs. Mgr" Guy Lacerte ........ 002056-2057 

Local Sales Offices & Reps 
AL HunIsVllle, Mackay, Smfth & Assoc. .. . 
lIZ. Phoenix, Holder Hauer .............. .. 
CA Los Alamitos, Power Specialists ..•... 
CA Placentia, Swi1ching Sys. Inll ........ . 

205-539-6000 
602-242-4025 
213-594-9418 
714-996-0909 

[§~~-
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 101h SI . Oakland. CA 94606 

( • SUPERIOR) 
(213) 452-8002 

[§~~ ......... 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 101h SI . Oakland. CA 94606 

(~~~) 
(213) 452-8002 
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SWITCH. 
CA San DIego, Power Specs. ............ . 
CA San Jose. Nelson Elctrns. Sis. ..•..... 
co Denver, Holder ~ .............. .. 
CT Meriden, Power Conversion Sy&. ...•. , 
FL Qrtando, Mackay, Smith & Assoc. •.•.• 
GA Tucker, Mackay, Smith & Assoc. •••••• 
11.. ChIcago,Ulronbc .................... .. 
IL Elmhu1'8l, UIronix .................... . 
MO RandaIIaIown, Beacon North Inc. •••• , 
VA SI8rIing, Beacon North, Inc. ......... .. 
MI Ann Arbor, Un\oIt & Assoc. : ........ .. 
MN MInneapolis, E~ ............ . 
NH Londonderry, Power Conversion Sy&. 

NJ Marlton, Beacon NoIIh Inc. .......... .. 
NM Albuquerque, Holder ~ .......... . 
NY Spring Valley, PowertronIcs ......... .. 
NC RaleIgh. Mackay, SmiIh & Assoc. .•.•• 
PA Collegeville, Beacon North .......... .. 
TX Garland, Carey, McMahill & Assoc. •.•• 
UT SaIl Lake City, Holder Hauer ........ .. 

619-586-1160 
408-437-9300 
3O:H27-3443 
203-23s.4866 
407-423-4353 
404-486-9913 
312-834-1100 
312-834-1100 
600-8n-3747 
703-478-2460 
313-662-1611 
612-338-3475 

603-434-2371 
609-596-9456 
505-686-9614 
91 .... 735-3n5 
919-647-22n 
215-287-5479 
21 .... 681-1414 
601-532-2111 

SYGENEX INC. 15446 Bel-Red Ad. S\.e. 450, Redmond, 
WA 96052, Tel: 206-881-5500, FAX: 206-869-2837; EmpL: 
8; SIs. MgT: Mary J. Grubic, Business Mgr. 

SYLVANIA GTE CONTROL DEVICES. Rle. 35, 
S\anclsh, ME 04084, Tel: 207-842-4535, TWX: 71~ 
0145; Empl: Over 1,000; SIs. Mgr: M. L Lyons; Dis!. MgT: 
M. L Lyons 

SYLVANIA ELECTRONIC COMPONENTS, See 
Philips EGG, Amperex Electronics Corp., A North 
American Philips Co. 

SYLVANIA LIGHTING DIVISION-US, Sylvania 
Lighting Center, 100 Endicott SL Danvers, MA 01923, 
Tel: 1-800-544-4828; SIs. MgT: MeMn Moehring 

SYLVANIA MINIATURE LIGHTING, GTE 
Corporation. W. Main SL Hillsboro, NH 03244, Tel: 603-
484-5533, TWX: 710-366-0387, FAX: 603-464-0259; FSC 
Il10.: 88204; EmpL: 850 ................... 801202-1207 

Local Sales Off/ce$ & Reps . 
A2. Scottsdale, Ilill Eeri & Assocs. ........ 602-994-3813 
AR . LillIe Rock, Cartwright & Bean .. , .... : 901-362-8345 
CA EI Taro, EngNsh/Damco Sis. Assocs. 

714-837-3801 

TADIRAN$ 

IS OUR BUSINESS 
• Largest distributor/assembler 

in the West 
• Technical design assistance 
• Same day & next morning 

shipments 

(800) 854-5759 
CALIFORNIA 

(800) 352-3706 • (714) 755-0888 

FAX 
(714) 755-0889 

LEADERSHIP IN 
PORTABLE POWER 

Manufacturers and Sales Offices Directory 
CA Sunnyvllle, W.W. Posey Co. ..•...... ,. 408-748-0n1 
CT Il1o. Haven. CoekIey, Boyd & AbbeIt •..• 203-239-6217, 

800-225-8402 
FL Maitland, HuIIo, HawkIns Assocs. ..... 407-831-2474 
FL Pompano Beach, HuIIo, HawkIns Assocs. 

.. , .. .. .. .. .. .. .. .. .. .. .. .... .. . .. .. .. • 305-979-0330 
FL Tampa, HuIIo, Hawkins, Assocs., Inc. .. 813-251-2970 
GA Atienta, Millar EIctms. .... .. .. .. .. .. ... 404-834-3350 
IL Skokie, LRI ........................... 312-967-8430 
IN Ft WIrflI8, R.O. Whitesell & Assocs. •. 219-432-5591 
IN Indanapols, R.O. Whitesell & Assocs. 

.. ....... , .. .. .. . .. .... .. .. .. • . .. .. . .. . 317-359-9283 
IN Kokomo, R. 0 Whitesell.............. 317-457-9127 
IA Cedar Rapids, R. W. Kunz ............ 319-398-5388 
KS PraIrIe Village, R.W,Kunz ............. 913-8411-3535 
KY Peewee Valley, R.O WhItesell & Assocs. 

., ........................... , ......... 502-241-1441 
LA Covington, Cartwright & Bean ........ 504-892-1780 
MA Needham, Coakley, Boyd & Abbett.... 617-444-5470 
MI Grand Rapids, R.O. Whitesell & Assocs. 

....................................... 616-942-5420 
MI Southfield, R. 0 Whitesell ............ 313-559-5454 
MI St Joseph, R.O Whitesell & Assocs... 616-983-7337 
MN Minneapolis, Sloss &Assocs. ......... 612-925-2757 
MS Jackson, cartwright & Bean .......... 601-981-1170 
MO St Louis, R.W. Kunz .................. 31 .... 986-49n 
NJ Long Valley, Paul A. Sweeney ........ 201-1152-1434 
NY Rochester, EIecIra Sis. ................ 716-427-71!6O 
NY Syracuse"EIeclraSIs. ................. 315-483-1;148 
NC Raleigh, Millar EIctrns. ................ 919-828-8840 
OH Cinclmati, R.O, Whitesell & Assocs. ..• 513-521-2290 
OH Cleveland, R.O Whllesell & Assocs. .. 218-447-9020 
OH Columbus, R.O Whitesell & Assocs. •• 61 .... 686-9396 
OH Dayton, R.O WhReseil & Assocs. ..... 513-298-9546 
OR Beaverton, Electronic Sources Inc. ...• so:Hi84-0838 
PA Pittsburgh, R.O Whitesell &Assocs. .• 412-963-6161 
PA Trevose. P.sA Inc. ................... 215-245-0513 
TN MemphIs, Cartwright & Bean .......... 901-362-8345 
TX Dallas, Erickson Sales ................ 21 .... 739-5633 
TX Houston, Erickson Sales .............. 713-268-1604 
TX Round Rock, Erickson SIs. ............ 512-2_ 
CO WheaIridge, Cluff & Assocs. .•...•.•. , 303-423-9354 
WA Bellevue, Electronic Sources Inc. ..... 208-451-3500 
WI Milwaukee, F.e. DuBois & Assocs. .... 41 .... n .... 3100 

SYMBICON ASSOC. INC. P.O. Box 898, Amhe1'8l, NH 
03031, Tel: 603-673-8898, FAX: 603-673-1372; SIs. MgT: 
S. HarrIngton; DIst. MgT: S. Buzzell 

FL AIIamonIe Springs, CeJter Assocs. .... 407-260-5566 
IL ArlIngton Hgts., Coombs Assocs., Inc. 

MN St Louis Park, EIctm. Imovators, Inc. .• 
NJ Butler, General Tecmlgs. ........... .. 
NY Saugerties, Beckrep ... , .............. . 
OH Aurora, EMA, Inc. .................... . 
OH AurorI!. Meta Tech. Sis., Inc. .......... . 
OH CenlelvlIIe, EMA Inc. ................ .. 
OH Cerrierville, EMA, Inc. ......... , ... : .. . 
OR Beavertown, Seltech ................. . 
TX Austin, C & L Assocs. ............... .. 
PA Montgomeryville, Easlem Sci. Mktg. ••• 
TX Missouri City, C & L Assocs. ........ .. 
WA Beaverton, Saltech EIcIme. .......... . 
WA Bellevue, Saltech .................. : .. 
WA Richland, Saltech .................... . 
WI Milwaukee, Coombs Assocs. ••.•.•.••. 

Local DisIribuIots 
WV Ravenswood, Valtronics, Inc. ......... . 

708-439-9810 
612-922-2945 
201-492-1292 
91 .... 248-3031 
218-682-8104 
21&'562-8n2 
513-433-2800 
513-433-2800 
503-629-9254 
512-283-3334 
215-386-4570 
713-499-5541 
503-629-9254 
206-74&-7970 
509-943-5288 
414-35HI123 

304-273-5356 

SYSCON 1NfL. INC. 1108 So. High St, So. Bend, IN 
46801-3796, Tel: 219-232-3900, FAX: 219-287-5916; 
EmpL: 80; SIs. MgT: Phil Barney 

SYSTEM GENERAL CORPORATION, 244 South 
HilMew Drive, Milpitas, CA 95035, Tel: 408-283-6887, FAX: 
408-262-9220; EmpL: 52; SIs. MgT: Gary DelucchI; DIst. 
Mgr: Gary Delucchi 

SYSTEMS DATA, INC. 2830 Copley Road, P.O Box 4297, 
Akron, OH 44321, Tel: 218-686-0085, FAX: 218-686-7183; 
EmpL: 12; SIs. MgT: Jom e. Hall 

SYSTEMS RESEARCH LABOROTORIES, 
Arvin/Cslspan, 2800 Indian Ripple ReI., Day\on, OH 
45440, Tel: 513-428-6000, FAX: 513-426-1964; FSC Il10.: 

·14590; EmpI.: 1000; SIs. MgT: Frank BaIo9't Sr. 

SYSTEMS TESTING, INC. PO Box 242, Santa Clara, CA 
95052, Tel: 408-727-0100, 1WX: 910-338-0260; EmpI.: 4; 
SIs. MgT: Frank .l Ardezzone ' 

SYSTRON-DONNER INERTIAL DIV. 2700 Systron Dr. 
Concord, ,CA 64518, Tel: 415-671-84OD, 1WX: 910-481-
9478, FAX: 415-671-6590; ErnpL: 370; SIs. MgT: G. W. 
Felsing 

SYM-TEK SYS. INC. 3912 Calle Fortunada, San Diego, 
CA 92123, Tel: 619-569-6800, TELEX: 249036, FAX: 619- SYSTRON-DONNER INSTRUMENT DIV. 2727 

. SysIron Dr. Concord, CA 94518, Tel: 415-878-5OOD, 
569-8296; Empl.: 350; SIs. Mgr: Roger HopkIns TELEX: 171996, TWX: 910-481-9479; FSC Il10.: 52542; 

SYMTRON CORP. DIV. DICEON ELCTRNS. 2415 E. 
Charleston Ad., Mountain View, CA 94043, Tel: 415-965-
4500, 1WX: 910-379-5002; Empl.: 350; SIs. MgT: Don 
Atkins \ 

'~SYNEKTRON 
iHE MOTION CONTFKJL COMPANY 

FAX: 503-639-5453 
SYNEKTRON CORPORATION, 12000 s. W. Garden 

Place.Portiand, OR 97223, Tel: 503-684-3090; Empl.: 73 
•.........•.............•...•.........•.. ,. a-1316-1317 

SYNOPTICS, LTD. Paragon Towers, 233 Needham SL 
Newton, MA02164, Tel: 617-527-4461, FAX: 617-527-
4064; EmpI.: 25; SIs. MgT: Barbara Finer; DIst. Mgr: 
Barbara Finer 

FAX: 508-481-5769 
SYNTEST CORP. 40 Locke Dr. Marlboro, MA 01752-

9973, Tel: 508-481-7627; EmpL: 26; SIs. Mgr: Mlk:hell 
ConIgan ....................... , ................ 001116 

Local Sales Off/ce$ & Reps . 
CA HuntingIon Beach, MlI-Com Sales, Inc. 

CA Los Galas, MlI-Com Sales, Inc. ...... . 
CA Sail Diego, MII-Com Sales; Inc. .••...• 
CO Franktown, M R C, Inc. .............. .. 
CT Orange, Isdaie Assocs. .............. . 

714-677-2097 
408-356-2968 
619-275-0641 
303-794-4884 
203-389-8583 

EmpL: 100; SIs. MgT: N. J. Susner, Gen Mgr. 

SYSTRON-DONNER MICROWAVE DIV.13100TeIIair 
Ave., Sylmar, CA91342, Tel: 818-362-99OD, FAX: 818-362-
1035; EIT1lL: 180; SIs. MgT: Ashvln K. Sheth 

SYSTRONIX INC. 754 E. Roosevelt Ave., P.O Box 528396, 
SaIl Lake City, UT 64152-8398, Tel: 801-487-7412, FAX: 
801-487-3130; EmpL: 2; SIs. MgT: Bruce Boyes 

3-0 VISIONS, 412 S. PacIfic Coast Hwy. Redondo Beach, 
CA 90277, Tel: 213-540-6618,8OO-SAY-GRAF, FAX: 213-
540-3492; EmpL: 8 

TAB/MCGRAW-HILL, McGraw-Hili Inc. Blue Ridge 
Summit, PA 17294-0850, Tel: 717-794-2191, TELEX: 
620562, FAX: 717-794-2080; EnlpI.: 400; SIs. MgT: Tim 
Higgins 

TACC INTERNATIONAL CORP. FORMULATED 
RESINS GRP. Air Station Inds. PI<, Rockland, RI 02370, 
Tel: 617-878-7015, TELEX: 952123, ESY\JIIK: 
510601565O(TACC INn. CORP), FAX: 617-871-6727; . 
EmpL: 70; SIs. MgT : Norman G. HarrIngton 

FAX: 516-621-4517 
TADIRAN ELECTRONIC INDUSTRIES, INC. 40 

SeavIew Blvd., PortWashinglon, NY 1105D, Tel: 518-621-
4980; EmpL: 8300; DIst. MgT: Avi Timor, SIs. Mgr. 
.. ....................... ; ....................... 001493 

Local Sales Off/ce$ & Reps 
AL Huntsville, MonIgornery Mk\g. .•.•.•.•• 205-830-0488 
A2. Tempe, Reptronix Ltd. ................ 602-345-4580 
CA cameron PIc, Parsone Tech. MkIg. .. .. 918-678-2025 
CA San Jose, Trilech Sis. .. .... .. .. .. .. .. . 408-925-9409 
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Manufacturers and Sales Offices Directory 
CA Santa Ana, Technlg. SolutIons ••...... 714-558-9562 

. CT Bloomfield, Friedman Sis. Inc. ......... 203-243-3122 
FL Melbourne, Photon Sis. Inc. ........... 407-259-8999 
GA Norcross, Montgomery Mktg. ......... 404-447-6124 
IL Palatine. Technology Sis. ............. 708-991-6600 
MI Grand RapIds, RP. Urban & Assocs. .. 616-245-0511 
MN St louis PIc., EIcIm. Innovators ....... 612-922-2945 
MO Florissant, GM Brown & Assoc. ...... 314-839-3600 
NM Albuquerque, Reptronix Ltd. .......... 505-292-1718 
NC Raleigh, Montgomery Mktg.lnc. ....... 919-851-0010 
OH Cleveland, Arthur H. Baler Co. ........ 216-461-6161 
OK Broken Arrow, GM Brown & Assoc. .. 916-251-2084 
OR Portland, EIctrn Engg. Sis. •••..•••... 503-639-3978 
TX Austin. MII-Rep Assocs. .. .. .. .. .. .. ... 512-346-6331 
TX Houston, MII-Rep Assocs. ............ 713-444-2557 
TX RIchardson. Mil-Rep Assocs. . . . . . . . . .. 214-644-6731 
VA Sterling. Beacon North .... .... .. .•...•. Il00-336-3747 
WA Redmond. EIctrn Engrg. Sis. .•....•.•. 206-683-3374 
WI MilWaukee. Technlg.SIs. .............. 414-964-5015 
Can Markham. On!.. Designlronics ......... 416-513-6760 
Can Richmond, B.C.. BlakeWood Elctms. ••• 804-273-9910 

Local DIBtrlbutoI8 
CA Canoga PIc., Powerline ................ 816-887-3337 
CA Costa Mesa. Battery SpecIaItiee ...... 714-755-0888 
CA Costa Mesa. House 01 Batleriee ...... 714-548-3968 
CA Los Angeles. BelIInds.(Corporate Ofc.) 

.. .. .. .. .... .. .. .. . .. .. .. .. .. . . .. .. .... 213-626-1534 
CA Palo Alto, Power Source .. ...... ...... 415-656-0700 
CA San Diego, Tauber EIctms. ........... 619-274-7242 
CA San Jose, JDR MicroDevfces ......... 406-559-1200 
CA T8IZ8I18, Battery Biz .................. 816-n4-1678 
FL AIIarnonIe Springs. TNR Tech. ........ 800-346-0601 
FL Jacksonville, Sunn BstIery ....... " . . . 904-353-6452 
GA Decatur, as ......................... ~5066 
IL Chicago, Newark EIctms.(Corporate Ofc.) 

.. .. ...... ... ... .......... . ...... ... ... 312-784-5100 
LA Lafayette. Mark Avant SIs. ............ 301-232-6609 
MD Gaithersburg. PIoneer TechnIgs.(Corporate Ofc.) 

• • • • • • . • • . . . . • . • . . • . . . . . • • . • . . . . . . • . • • . 301-92HI660 
MA Andover, GeneratIon EIctms. . . . . • . .. . . 506-883-1177 
MI Livonle, LWC Distrs. .................. 313-484-7700 
MN St Pau~ Shelly Ragon(Corporate Ofc.) 

• .. .. .. .. .. .. .... .. .... .. .. .. . .. .. .. ... 612-642-2820 
NY Plainview, Micro ComecUons ......... 516-993-1400 
NY Staten Island, Yakar Sys. ............. 718-447-6791 
NC Winston Salem, ~Ive Technlgs. 

.••••.•••••......•..•......•.....•..... 919-761-1375 
OH Cleveland, PIoneer Standald(Corporate Ofc.) 

· ...................................... 216-587-3600 
OH Columbus, Prornark Elctms. .......... 614-876-8885 
OR Beaverton, MIcro Power .............. 503-626-7086 
PA Richboro, Power Comps. ............. 800-626-7029 
TX Ft Worth, Tandy Consumer .. .. ....... 817-390-8245 
TX Houston, Bar-Tec..................... 713-657-4717 
TX Richardson, EIect-A-Van .. .. .. .. .. .... 214-231-5351 
Can Alberta, C8rd1naI ........ .. .. .. .. .. .... 403-483-6266 
Can Markham. On!.. Semad .. .. .. .. .. .. .. .. 416-475-6500 

TA ENGINEERING CO. INC. 1605 School St. Morago, 
CA 94558, Tel: 415-376-8500, FAX: 415-376-4677; EmpI.: 
12 

TAlYO YUOEN (USA) INC., 714 W. Algonquin Ad, 
Arlington Heights, IL 60005-4493, Tel: 708-384-6104, FAX: 
708-870-7828; EmpI.: 63; SIs. MgT" Ken KeIrn 

FAX: 314-265-3350 
TALEMA ELECTRONIC, INC. P.O. Box 306, Saint 

James, MO 65558, Tel: 314-265-5500; Empl: 44; SIs.MgT: 
Jell Golf .... .. .. . .. . .. .. .. . . .. .. .. .. .. .... A·2422-2426 

Local Sales 0tficfJs & F/ep8 
Can' Markham, On!.. Avotronics, Ltd. ....... 416-475-2024 
CA Encino. KlIl9'Way Assocs.,Inc. ........ 816-786-4124 
CA American Canyon. Jacobson & Assocs. 

....................................... 707-552-4412 
CO Grand Junction, KrabIll eon". Sis. ••.. 303-293-8220 
II. Wheaton, EMTronics, Inc. ............. 312-665-6222 
MO Kansas CiIy, Buckman & Assocs. ..... 816-356-5515 
MN MinneapoHs, RK Sis. Assocs.,Inc. ..... 612-571-1001 
MO St Charles, Buckman & Assocs. ...... 314-946-8201 
NY Commack. RC. Engg. Sis. .••.••.••.•. 516-543-3325 
OR Beaverton. Luscombe Engrg. ••...•... 503-636-6684 
TX lewisville, EIcIm. Prod. Reps. ......... 214-436-4772 
WA Bellevue, Lu8combe Engrg. ........... 206-843-1463 
Can Markham, On!.. Avotronics Ltd. ••••••.• 416-475-2024 

TALlO CORP. 1277 Reamwood Ave.. Sunnyvale, CA 
94089, Tel: 406-745-0750, FAX: 408-745-1820; ~l: 
100; SIs. MgT: Bob Simpson 

TAMA B.ECTRIC CO. LTD., See Raltron Electronics 
Corp. 

WI 

-Tamura -
FAX: 213-638-9956 

TAMURA CORPORATION OF AMERICA. 1150 
Dominguez St. Carson, CA 90746-3518, Tel: 213-636-
1790; EmpL: 5000 
.......•..• A.1268-1272, 1641-1643, 2427, 2421-2436; 

1)01494-1495,2058-2088 

Local Sales Officee & Reps 
AL Huntsville, Electronic Mktg. Assoc.. . . .. 205-660-6050 
AZ Tempe, F PSIs... .. .. .. .... .. .. .. .. .. 602-894-5303 
CA San Diego. Varigon, San Diego ....... 619-576-(1100 
CA Santa Clare, Technlg. Sis. ............. 408-727-7200 
CT W. Hartford, Anchor Engrg. Corp. .... " 203-521-0701 
CO Golden, J. F. Hurlbut Co. ...... ........ 303-279-7796 
FL Winter Springs. Micro-Eictm. Comps... 407-366-1379 
GA Atlanta, Electronic Mktg. Assoc. ....... 404-446-1215 
L Park RIdge, MeIcom Assoc., Corp. .... 708-896-1490 
IN Huntington. EIctrn Rep. ........ .. .. ... 219-356-3513 
IN Indianapolis, EIctrn Rep. .............. 317-894-1414 
IA Davenport. Rush & West Aseocs, Inc. 

.. .. .. .. .. .. . .. .. . . .. .. .. .. .. . .. . .. . ... 319-38B-8494 
KS Olalhe, Rush & West Assocs., Inc. .... 913-784-2700 
MA Westborough, Anchor Engrg. Corp. •.. 506-896-2724 
KY lexington. EIctm. Rep. ................ 606-273-8425 
MD Columbia. Robert EIctrn SIs. .......... 301-995-1900 
MD Livonia, Lowell-Wendt Mktg., Co. ...... 313-484-2722 
MI ~ng. Lowell-Wendt Mktg. Co. .... 616-791-7370 
MN Edina, Grayden & FIenvner,Inc. ....... 612-941-1120 
SC Gl8W1ville, Electronic Mktg. Assoc. .... 603-233-4637 
MO St Louis, Rush & West Assocs., Inc. " 314-965-3322 
FL Deafleld Bch., Micro-Elect. Comps.' Corp. 

..................................... " 305-426-8944 
NJ Lodi, TRC Elctms.lnc. ................ 201-779-8282 
NM Albuquerque, F PSIs... .... .. .. .. .. ... 505-345-5553 
NY Mendon, Tech-Mark .................. 716-624-3840 
NY Utica. Tech-Mark ..................... 315-733-0575 
NC RaleIgh, EIctm. Mktg. Assoc. .......... 919-847-8600 
NC Raleigh, Robert Elctrn. SIs. . . • . . • • . • . .. 919-878-4465 
NC Sapphire, Robert EIctrn Sis. .......... 704-877-3280 
OH Centerville, Dolfuss-Root & Co. ....... 513-433-6776 
OH Dayton. DoIIuss-RooI & Co. .. ... .. .... 513-433-6776 
OH Westlake, DoHuss-Root & Co. . . . . . . . . . 216-899-9370 
OH Worthington, DoIfuss-RooI & Co. . . . . . . 614-855-4844 
PA Allentown, TRC EIctms., Inc. .......... 215-391-6977 
TX ' AustIn. B-P Sis. ....................... 512-346-9166 
TX Houston, B-P SIs. ..................... 713-782-4144 
TX RichaJdson, B-P Sis. .... .......... .... 214-234-8438 
VA Lynchburg. Parogem ................. 804-526-0861 
WA Redmond, SEA (Sis. & Engrg. Assoc.) 

.. .. . .. .. . .. .. • . . .. .. .. . .. .. . .. .. . . .. .. 206-883-4999 
WA Vancouver, SEA (Sis. & Engrg. Assoc.) 

........................ : .. .. .. .. .. .. .. 208-573-5161 
FL Largo, Micro-EIect. Compo. Corp. ..... 813-393-5011 
WI West Allis, MeICom Assoc., Corp. ..... 414-476-1300 
Can Pointe Claire, Que.. AR. Gray & Assoc. 

514-694-6378 

Local Disttfbulot8 
AL Birmingham. AmerIcan EIctrn Supply 

. . . .. . .. .... .. .. . . .. .. .. .. .. • .. . .. • .... 205-942-4658 
AL Huntsville, eon". DIstrs. Inc. .......... 205-851-7800 
AZ Tempe. On-Shore Technlg. ........... 602-921-3000 
CA Manhattan Beach, Prime Electro Prods. Co. 

. . • . • . • • • . . • . • • . • . . • • . . • • • • . . . • • • . . . . . • 213-379-3642 
CA Sacramento, Power & Date Technlg. .. 415-792-5087 
CA San Jose, Foresight EIctms. •.••..•... 406-453-0490 
CA San Jose, Power & Date Technlg. .•.• 408-629-3550 
CA Van Nuys, Nesco/Nati. EIecIro-SIs. ... 818-781-0505 
CO Englewood, eon". DiSlrs., Inc. ........ 303-799-4916 
CO Uttlaton, DeItex ....................... 303-779-1611 
CO Uttleton, Displays Plus, Inc. ........... 303-730-7333 
CT Marlborough, Pile Power .............. 203-295-0580 
CT Wallingford, Sager EIec. Supply ..•...• 203-265-4600 
FL Altamonte Springs, Vantage Camps... 407-882-1199 
FL Deafleld Bch, Vantage Compo. ....... 305-429-1001 
FL Oldsmar, Applied Power Inc. .......... 813-654-4004 
FL Orlando, Sager EIec- Supp. ........... 407-240-3114 
FL Palm Bay, Camp. DiSlrs.,Inc. .......... 407-724-9910 
GA Gastonia, JMT Automstlon & Controls 

GA Norcross, AmerIcan EIcIm. Supp. ..... 
GA Norcross, Applied Power Inc. .•.•••••• 
GA Norcross, eon". DiSlrs., Inc. ........ .. 
IL Mt. Carmel, Thordarson Meissner .... . 
IN carmel, Altex EIctms. ................ . 
MD Columbia. Sager EIec. Supp. ........ .. 
MD Columbia, Vantage Compo. .......... . 

704-667-4401 
404-449-5339 
404-263-0421 
404-441-3320 
616-262-5121 
317-646-1323 
301-995-6580 
301-720-5100 

TANSIT 
MA Andover, Vantage Comps. •...•..•.••. 506-887-3900 
MA Hingham. sager EIec. Supp. .......... 617-749-6700 
MA Sharon, Adcour,Inc. .................. 617-784-8123 
MI Brighton. AppHed Power Inc. .......... 313-227-3604 
MI livonia, LWC Distrs. .................. 313-484-nOO 
MN Minneapolis, ~Ist Co. .. .... .. ...• 612-935-2322 
MN Mlmeapolls, Tortec Corp. ............. 612-886-3662 
NH Salem, Sager EIec. Supp. ............. 603-696-1348 
NJ LodI, TRC EIec. Inc. ................... 201-779-8282 
NM Albuquerque, H.E.R. EIctms. .•••.•...• 505-265-6609 
NY Hauppauge. Sager EIec. Supp. ........ 516-346-1300 
NY Syracuse, ADA Technlgs. Inc. ......... 315-437-7087 
NC Raleigh, Sager EIec. Supp. ............ 919-650-9550 
OH Aurora, lnell Prods. Distbg.. Inc. ....... 216-562-6113 
OH Centerville, lnell Prods. Distbg.. Inc. ... 513-435-2086 
OH Cincinnati, Schuster EIctms., Inc. ...... 513-489-1400 
OH Twinsburg. Schuster Elclms., Inc. ..... 216-425-6134 
OK Tulsa. The Altair Co. .................. 916-252-5781 
OR Beaverton, MIcro Power Elctms. .•.•.. 503-626-7086 
OR West Unn. Power Factor & Assocs. ... 503-657-6969 
PA Allentown, TRC Elec. Inc. ............. 215-391-6977 
PA Mars, Sager EIec. Supp. .............. 412-772-2233 
PA Philadelphia. Sager EIec. Supp. ....... 215-484-4336 
TX AustIn. The Altair Co. ................. 512-637-4970 
TX Carrollton. LCD EIctms. ..•...•....•... 214-245-0600 
TX Dallas, eon". DiSlrs.,Inc. ............. 214-644-0373 
TX EI Paso, Power & Date Technlg. ...... 505-589-0052 
TX Houston. The Altair Co. ............... 713-462-3029 
TX Richardson, The AltaIr Co. ............ 214-231-5166 
TX Round Rock, LCD EIctms. ............ 512-388-1339 
TX Stafford, Southwest EIctms. . . • • • • . . . • • 713-240-4000 
WA Edmonds, Prime Source .............. 208-743-8841 
WA Redmond, Priebe EIctms. ............. 208-881-2363 
WI Mequon. Taylor EIec. Co. ............. 414-241-4321 
WI MIlwaukee, Progressive Image, Inc. ... 414-321-4722 
WI Sullivan, Bergquist Co. ................ 414-583-2020 

T&W SYSTEMS, INC. See Versacad Corp. 

TANE ALARM PROOUCTS, 247-40 Jericho Tpke., Floral 
Park, NY 11001, Tel: 516-326-3351, FAX: 516-326-9125; 
Empl: 10; SIs. MgT: Tab Hauser; DIst. MgT: Sam lurie 

TANSrrOR ELECTRONICS, West Ad., P.e. Box 230, 
Bennington. VT 05201, Tel: 802-442-5473, TELEX: 
954007, FAX: 602-447-1297; FSC No.: 030286626; Empl: 
163; SIs. MgT: David Latchum; DIst. Mgt: 225 
................................................. A·1143 

Local Sales Offices & F/ep8 
AL Huntsville, EIctm. Mktg. Assocs. Inc. .•.. 205-680-8050, 

FAX:205-880-8054 
AZ Tempe. Piper SIs. ...................... 602-949-OO4B, 

FAX:802-BII4-1032 
CA Chatsworth, We&-K Assocs. ........... 816-770-0933, 

FAX:816-709-9832 
CA San Diego, We&-K Assocs. ............ 619-895-2040, 

FAX:619-885-8602 
CO Grand Junction, Krabill eon". Sis. .•..• 303-243-6220, 

FAX:303-243-7939 
CT Farmington. Ray Perron & Co. Inc. ..... 203-673-4825, 

FAX:203-675-7345 
FL Boca Raton, So. AIIantic Comp. SIs. •.. 407-391-1034 
FL Orlando, So. AIIantic eon". SIs. ........ 407-657-3650, 

FAX:407'857-3298 
FL St Pelersburg. So. Atlantic eon". Sis. 

....................................... 813-324-0953 
GA A11snte, EIctms. Mktg. Assocs.lnc. ••... 404-446-1215, 

FAX:404-446-9363 
IL Itasca, Circuft SIs. ..•..••.•.••..•.•..... 708-n3-02OO, 

FAX:708-n3-2721 
IN Ft Wayne, Electro Rape, Inc. .•.•.•.•.•. 219-489-8205, 

FAX:219-499-6408 
IN Indianapolis, Electro Reps. ............. 317-642-7202, 

FAX:317-84HI230 
IA Cedar Rapids, R F. Welch Co. ......... 319-382-6824, 

FAX:319-362-7734 
KS Olathe, Rush & West Assocs.Inc. ...•.. 913-784-2700, 

FAX:913-784-0096 
ME Yarmouth, Memar, Inc. ••.••••••••. " ••• 207-646-3791, 

FAX:207-646-8488 
MD Annapolis, EIctm. Engrg. ............... 301-289-6573, 

FAX:301-269-6476 
MA NeecI1iIm, Ray Perron & Co. Inc. ...... 817-449-6182, 

FAX:817-444-1074 
MI Livonie, Amlech Reps. ................• 313-474-6300, 

FAX:313-474-8301 
MN Minneapolle, Tecteern Sis. Inc. ......... 612-854-6818, 

FAX:612-854-8031 
MD St louis, Rush & West Assocs. Inc ... 314-985-3322 
NH Merrimack, Ray Perron & Co. Inc. • . • • • 603-424-4423 
NJ HaddonIIeId, Sunday O'BrIen .......... 609-429-4013, 

FAX:609-429-9249 
NM Albuquerque. Piper Sis. ................ 505-826-1300, 

FAX:505-826-1380 
NY C8zenovIe, SIT Woolard Co. ........ ; 315-855-8145 
NY Greal Neck, M.O.S. Assocs. ............ 516-467-3968, 

FAX:516-4B7-3989 
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conversion r8ITltllelS 
dependable products. Tamura power 
magnetic devices are designed and manufactured to 
deliver lower AQL levels, guaranteeing you the lowest 
incoming rejection rates you've ever experienced. For 
example, last year we shipped over 100 million 
transformers- most to customers using a 
shlp-to-stock acceptance program. 

ManufaCturers and Sales Offices Directory 

are 
task, assuring you of having the 

most up-to-date technology in your products. 
Today we are already designing the robotics to build 
these quality products, in high volume and at low 
cost. Over 150 product support engineers at 16 
Tamura factories see to it. 

Satisfy your AC and DC requirements for today an!! tomonow. Contact Tamura for your specific requirements. Q Tamura quality circles the electron world. : . 

•• ~ ~~~ST~~~~~13/~~90~~ 
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Manufacturers and Sales Offices Directory 
NC Raleigh; EIcIm MkIg. Assocs. Inc. •..... 919-847-8800, 

FAX:919-848-1787 
OH Burton, EIcIm Comps., Inc .•........... 216-83+0011 
OH Cleveland, Elctm. Comps., Inc. ......... 216-331-5330, 

FAX:513-866-3371 
OH Columbus, EIc\mS. Comps., Inc. ..•..... 614-231-2318, 

FAX:513-868-3371 
OH Miamisburg (Dayton), Elctm Comps., Inc. 

.................... 513-866-3340,FAX:513-866-3371 
OH Miamisburg (Dayton), Foxtronix,lnc. ... 513-866-2112, 

FAX:513-866-3371 
OR Portland. ES/Chase Co, Inc .......•..• 503-292-8840, 

FAX:503-292-8827 
SC Greenville, Elctm. Mktg. Assocs.. Inc. 

.......•.•.......... 803-233-4637,FAX:803-242-3089 
TX Dallas. Stevens Sis. .................... 214-702-0132, 

FAX:214-96CH369 
VA Richmond, Elctm. Engrg. & Sis, Inc. .... 804-794-8939, 

FAX:804-794-«l9O 
WA Kirldand, ES/Chase Co, Inc. ........... 206-823-9535, 

FAX:206-821-7257 
WI Brookfield, Circu~ SIs.,Inc. ....•......•. 414-784-7773, 

FAX:414-784-4528 
Can Mlsslssauge, Ont.. Gidden Morton Assoc.. Inc. 

.................... 416-671-8111,FAX:416-671-2422 
Can Richmond, Gidden Morton Assoc.. Inc. 

.........•........•. 613-B38-4480,FAX:613-838-4479 
Can St Laurent. Que., Gidden Morton Assoc.. Inc. 

...•.•.............. 514-335-9572,FAX:514-335-9573 

Local Distributors 
AZ Tempe, Shelly-Regon Elec. ........... 602-894-2058 
CA Chatsworth, Passive Con'1la, Inc. ..... 818-700-8838 
CA Garden Grove, Nail Capac~or Corp. 

. . . . . . . . . . . . . . . • . . .• 213-598-9611,FAX:714-898-8769 
CA Irvine,I.E.C. Elctms.,lnc. .•............. 714-837-9960, 

FAX:714-837-8308 
CA San Jose. NaH. Elctms. ................ 408-922-0500, 

FAX:408-922-1l448 
CA Yorba Uncia, Zeus Comps. ............. 714-921-9000, 

FAX:714-921-2715 
CO Denver.IEC Elec ....................... 303-292-5537, 

FAX:303-292-0114 
FL Melbourne, New Yorker Elctms. Co, Inc. 

.................... 407-727-Q955,FAX:407-727-1844 
FL Oviedo, Zeus Comps ............... , ... 407-365-3000, 

FAX:407-365-2365 
FL Tampa, Jeco Elctrns.lnc. •............. 813-828-4665, 

FAX:813-626-8185 
Me Columbia, Jeco Elctms. Inc. ............ 301-995-6620, 

FAX:301-995-6032 
MA Woburn, ACI EIec. .................... 617-935-7230 
MI Livonia, RS./Chelsee Elctms. .......... 313-525-1155, 

FAX:313-525-1184 
MN St Peu~ Shelley-Regon Elctms. ........ 8OQ-328-9427, 

FAX:612-642-1990 
MO Maryland Hts., RS./Chelsea EIctrns. .. 314-997-7709 
NJ Voorhees, Partee Comps. ............. 609-795-4884 
NY Hauppauge, Jeco EIec. ................ 516-273-5500, 

FAX:516-273-5528 
NY Mamaroneck, New Yorker Elctms. Co., Inc. 

.................... 914-698-7600,FAX:914-898-7026 
OH Cincinnati, RS.lChelsea Elctms. ....... 513-793-2450. 

FAX:aoo-582-1607 
OH Dayton, Yankee DIstrs., Inc. ............ 513-890-1700, 

FAX:513-89()'2082 
OH Solon, Targetronix Corp. .............• 216-248-7930 
OR Beaverton. Shelley-Ragon Elctms. ..... 503-641-1691, 

FAX:503-646-4927 
TX Addison, Jeco Else. .................... 214-733-4300, 

FAX:214-733-4604 
UT Valley City, Aved ...................... 801-975-9500, 

. FAX:801-977-0245 
WA Redmond, Jeco Elctms, Inc. ........•.. 206-861-9700. 

FAX:206-881-9777 

TAPECON, INC, 10 Latta Rd, Rochester, NY 14612, Tel: 
718-621-8400; Empl.: 120; SIs. Mgr: Joseph C. Pallone 

TAPESWITCH CORP. OF AMERICA. 100 Schmitt Blvd.. 
Farmingdale. NY 11735, Tel: 516-694-8312, FAX: 518-
694-6304; EmpI.: 100; SIs. Mgr: Ed Duhon 

TAPPAN WIRE & CABLE. 256 Oak Tree Rd, Tappan. NY 
10983, Tel: 914-359-9300, FAX: 914-359-9369; FSC No.: 
00330; Empl.: 27; SIs. Mgr: Mike Ressa 

'x\USEFI 
FAX: 619-274-2220 

TAUBER ELCTRNS.INC.,4901 Morena Blvd, Bldg. 314, 
San DIego. CA 92117. Tel: 619-274-7242; Empl: 38; Sis. 
Mgr: Bob Tauber; Dist. Mgr: Ed Hoscoe ...... D·1496 

LOCBI Se/es Offlces & Reps 
AL Huntsville, Macn>-Marketlng .•........ 205-883-9830 
AL Huntsville, Macn>-Mktg. ............... 205-883-9630 
AZ Scottsville, Maclronix ................. 802-998-1848 
CA Fullerton, Tauber EIctrns. ........... 1-8O().829-4747 
CA Los Angeles. Berman Sis. .. . . . . . . . . . .. 213-556-3358 
CA SantsAna. Berman SIs. ............. 1.8O().B29-4747 
FL Land O'Lakes, AJ'S Power Source .... 813-996-2583 
FL l.and-O-Lakes, AJ'S Power Source ... 813-998-2583 
GA Norcross, Marco Mktg. .. . . . . . . . . . . . . .. 404-662-5580 
IL Wheeling. Ed Joyner .................. 312-52()'1200 
IL Wheeling. Ed Joyner & Co. ........... 312-52G-1200 
IA Des Moines, Beams Co. .............. 515-255-1146 
KS Shawnee Mission, Beams Co. ........ 913-631-0300 

TAURUS COMPUTER PRODUCTS, DY-4 Systems 
Inc.,21 Fitzgerald Rd., Nepean, Onl., Canada K2H 9J4, Tel: 
613-596-9911, FAX: 613-596-0574; Empl: 13; SIs. Mgr: 
David Murray; Dist. Mgr" David Murray 

TAURUS CORPORATION, See Signal Research Inc. 

TAYLOR ELECTRONICS, INC., 401 West Orion, Tempe. 
AZ 85283, Tel: 602-638-4523, FAX: 602-838-7456; Empl.: 
25; SIs. Mgt: Sharon F. Hansen 

TAYLOR INDUSTRIAl SOFTWARE, , Edmonton, 
Alberta. Canada TSK 2M5, Tel: 403-462-7547, FAX: 403-
488-8032; Empl.: 65; SIs. Mgr: Glenn Saunders 

W 1Il0RPORATEO 

.~.ilF 
A DATA SWITCH COMPANY 

FAX: 203-929-6408 
T-BAR DATA SWITCH CORP., 1 Enterprise Dr, 

Shetton, CT 064S4, Tel: 203-926-1801, TWX: 71G-463-
3210; Empl.: 140; Sis. Mgr: Gerard F. Ryan .... B.l788 

Local Sales Offlces & Reps 
CA Arcadia, Van Got! & Assocs. .......... 818-445-9728 
FL Clearwater, Tech-Rep Assocs. ...•.... 813-577-9370 
Il Barring1on. Perhats Assocs............ 312-381-6360 
KS Lenexa, MIDTEC Assocs. ............. 913-541-0505 
Me Gaithersburg. Cerwilhen Assocs. ..... 301-921-9545 
MO St Louis. MIDTEC Assocs. . . ... .... . .. 314-275-8666 
TX Richardson, McCoy Assocs. Co. ...... 214-864-1838 

Local Distributors 
IL Chicago. Newark EIctrns. ............. 312-784-5100 
CT Wallingford, Sager Elctrl Supp. Co. . . .. 203-265-4600 

TCA. 7733 Telegraph Rd, Montebello, CA 90640, Tel: 213-
728-0303, FAX: 213-727-7621; Empl: 200; Sis. Mgr: Jay 
Giles 

T.D.L BATTERIES, 2852 Hitchcock Ave, Downers Grove,1L 
60515, Tel: 708-971-3460, FAX: 708-971-3903; Empl: 
160; SIs. Mgt: Kurt Pedera; Dist. Mgr: Theresa Kanage 

TDJ CO., INC., 1154 Morena Blvd, San Diego, CA 92110, 
Tel: 61&-276-592Q, FAX: 619-276-5980; FSC No.: 60362; 
Empl: 7; SIs. Mgr: R. Schen ............. C.1110-1111 

~~TDI<, 
FAX: 708-803-6296 

TDK CORPORATION OF AMERICA, ElectroniC 
Components &: Materi.~ 1600 Feehanville Drive, 
Mount Prospect, IL 60056, Tel: 708-803-6100; Empl: 
7.aoo; SIs. Mgt: Tedashi Enemi; Dist. Mgt: Tadashi Enami 
(TDK Corp. 01 America) 
...• A.1144-1147, 1273, 1294-1299, 1597. 1644-1645; 

001066, 2069 

Local Sales Offlces & Reps 
AL Huntsville, TDK Corp. 01 America •...• 205-464-0222 
CA San Jose, TDK Corp. 01 America . . . . . • 408-437-9585 
CA TQtTIIJ1C8, TDK Corp. of America .•...• 213-539-6631 
IL MI. Prospect, TDK Corp. 01 America • • . 708-803-6100 
IN Indianapolis. TDK Corp. of America ... 317-872-0370 
MA Southborough, TDK Corp. 01 America 

.. .. • .. . . . .. .. .. .... .. . .. .. .. . .. . .. .. .. 508-624-4262 
MI Uvonia, TDK Corp. 01 America ........ 313-462-1210 
NJ New Jersey, MH & W InIL Corp. ....... 201-891-8800 
NJ Weal Orange, TDK Corp. 01 America .. 201-738-0023 

TECCOR' 
NY Port Washington, TDK Corp. 01 America 

....................................... 516-825-0151 
NC Greensboro, TDK Corp. 01 America ... 91 &-292-0012 
TX Irving. TDK Corp. 01 America .. . .. .. .. . 214-506-9800 
Can Ontario, MH & W Intl Corp. ........... 418-678-9401 

TDS, Tang Ind, 1965 Pratt Blvd.. Elk Grove Village, IL 
60007, Tel: l-aoo-323-8648, 312-806-7240, FAX: 312-
806-7222 

TEAL ELECTRONICS CORPORATION. 9190 Camino 
Santa Fe, San Diego, CA 92121, Tel: 619-693-6000, aoo-
888-8325, FAX: 619-883-8325; EmpL: 50; Sis. Mgt: 
Stephanie Kaupp 

TEAM SYSTEMS, Div. of Toyo Spectrum. 2934 Corvin 
Dr, Santa Clara, CA 95051, Tel: 408-72G-8877, TELEX: 
297584 TEAM UR, FAX: 408-72G-9643; Empl: 6; Sis. Mgr: 
BIll Nicklin 

TEAPO ELECTRONIC CORP. OF AMERICA. 5550 
Peachtreelnds. Blvd.. Norcross. GA 30071, Tel: 404-44&-
6220, FAX:4D4-447-1109,404-448-8564; Empl: 1000; SIs . 
Mgr: Micheel Lin 

TECA, THERMOELECTRIC COOUNG AMERICA 
CORP., 448 N. Halsted St, Chicago,IL 60822, Tel: 312-
666-16OQ, FAX: 312-868-3964; EmpL: 50 
...........•...............•.......•.....•. 1>1884-1665 

LOCBI Distributors 
EXP Hamburg. Germany, BWD Automotive, GMBH 

.. .. . . . . . . .. ... .. .. .. . .•... .. ..•.. .. .• .. 04G-24-67-54 
Can Sudbury, Ont, Avad Indl. SIs. .. .. . .. ... 705-897-2584 

A SIEBE COMPANY 

FAX: 214-550-1309 
TECCOR ELECTRONICS, INC., 1801 Hurd Dr,lrving. 

TX 75038, Tel: 214-58().1515, TELEX: 79-1600; EmpL: 
1250; Sis. Mgr: GenyWiIey ............. A·2122-2125 

LOCBI Se/es OfficeS & Reps 
AL Daphne,lnterep Assocs. .............. 205-478-1036 
AL Huntsville, Interep Assocs. ............ 205-881-1096 
AZ Meas. System Sis. of Az.(SSA) ........ 602-484-9989 
CA San Diego, O'Donnell Assocs. ........ 619-578-1645 
CA San Jose. O'Donnell North • . . . • . • . • . • . 408-456-2950 
CA Torrance, O'Donnell Assocs. .......... 213-539-9664 
CO Littleton, Hartliun Assocs. ... . . . . . . . . .. 303-795-5545 
CT Bridgeport. Advanced Comp. SIs. (ACS) 

. .. .. .. .. .. . . . . . .. .. . .. . .. .. . .. .. .. .... 203-332-1124 
FL Boca RalDn, Perrott Assocs. .......... 407-362-0191 
FL Casselberry, Perrott Assocs. .......... 407-830-00S4 
FL Clearwater, Perrott Assocs. ........... 813-53G-5779 
FL MeIboume, Perrott Assocs. Inc. ....... 407-676-0305 
GA Norcross, Interep Assocs. .. . . . . . . . . . . . 404-449-8680 
IL I1asca, Micro SIs.(MSI) ................ 708-285-1000 
IN Huntington, EIcIm Rap, Inc. ........... 219-358-3513 
IN Indianapolis, EIcIm Rep. Inc. .......... 317-894-1414 
IA Weal Des MOines, SPS Assocs. Lid... 515-225-0607 
KS Olalhe, SPS Assocs. Lid. ............. 913-764-4460 
KS Wichita, SPS Assocs. Ltd .... .. .. .. . .. 316-733-4415 
KY Lexington. Elctm REP, Inc. .......••.. 608-273-8425 
MA Still Water, JEF Comps. .• . . • . • . . • . . • . . 508-456-3369 
MA Walpole, JEF Components. . . • • . • . . . .• 508-668-6695 
MI Farmington Hills. Ra\hsburg Assocs. .. 313-489-1500 
MN Minneapolis. Electric Comp. Sis. ...... 612-933-2584 
Me Earth City, SPS Assocs. Lid. .......... 314-291-0520 
NJ MI. Laurel, s-J South Assocs. ......... 609-868-1234 
NM Albuquerque, Sys. Sis. 01 NM (SSA) " 505-889-2901 
NY Canandaigua, Bensman/Upstate Assocs. 

. .. .. . .. .. . . .. .. .. .. .. .. .. .. .. .. . .. .... 716-396-2498 
NY lewiston, Bensman/Upstate Assocs. 

NY Rockville Centre, s-J Assocs. Inc. ...•. 
NC Raleigh, Godwin Assocs. ............ . 
OH Cleveland, Del Steffen & Assocs. .... . 
OH Dayton, Del Steffen & Assocs. ....... . 
OH Lexington. Del Steffen & Assocs. ..... . 
PA Carnegie, Del Steffen & Assocs. ..... . 
TN Greenville, Interep Assocs. Inc. •••...•. 
TX Irving, Mike Farrar ............. , .... .. 
NE Panama. SPS Assocs. Lid. .......... .. 
VA Falls Church, s-J Chesapeake ....... . 
NC Charlotte, Godwin Assocs. .......... .. 
WA Lynnwood. QuEidra Sis. .............. . 
WI Wauwatosa, Larsen Assocs. ......... . 
Can Conoord. Ont, Aatec Comps. ........ .. 
Can PieneIonds, Que, Astec Oornps. ...•.. 

718-754-9155 
516-538-4242 
919-878-8000 
218-461-8333 
513-293-3145 
419-894-2313 
412-276-7366 
615-639-3491 
214-58().1515 
402-477-7227 
703-533-2233 
704-549-8500 
206-743-2633 
414-258-0529 
416-669-4022 
514-883-5473 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 797 



TECCOR 
LDoaI D/a1#bIJIOI8 

AL Huntsville, Hammond EJcIms. ..•.. . . • • 205-830-4764 
AZ PhoenIx, Arizona CclrT11. Co. •....••... 1102-269-5655 
CA Hayward, EIecIro CclrT11 DisIrs. •..•.•• 415-783-6800 
CA Santee, ~ EIcIms. .•... ..••..•.•. 619-44&-2220 
CA TuaIIn, Added Value Elect. ••..••.••.•• 71+259-8256 
or Eatit Haven, JV EJcIms. ••.••.•••.••.•. 203-469-2321 
or Killingsworth, ACt EJcIms. ••...••.••.•. 203-663-3311 
FL FlI.auderdaIe, Hammond EIcIms. ••.• 305-973-7103 
FL Orlando, Hammond EJcIms. . .. • • . •• . • . 407-&49-6060 
GA NoIcroea, Hammond EJcIms. . .• • •.• . • • 404-44&-1996 
co Wheat Ridge, Added Value Rc:ky. Mtns. 

II. RoaemonI, Advent EIcIms. ...•..••...• 
IN Indianapolis, Advent EJcIms. .. , ••..... 
IA Ceda' Rapids, Advent EIcIma. ........ 
LA Balon Rouge, Indl EIcIms. SUpp. ••••.• 
LA Shreveport. Indl EIcIms. Supp. , ....•.. 
MD Savage, Py\Ironic Inds. .............. . 
MA Woburn, ACt EJcIms. ................. . 
MI Farmington Hills, Advent EIcIms. •..•.. 
MN Mln(l8IIIOIa, S1ark EJcIms. .......... .. 
MN St. Pau~ Gopher EJcIms. ............ .. 
MN ThIel ~ Falls, Digl-Key .......... :. 
NE UncoIn, ScoIt EJcIms. ................ . 
NJ BloomfIeld, Sold Stale Inc. .......... .. 
NJ Randolph, Mouser EIctrns .......... .. 
NM Albuquerque, BeIIInds. .............. . 
NY BuIIaIo, SummIt EJcIms. ............ .. 
NY Penn Yan. Advacom ................ .. 
NY Plainview. ACt EIcIms. .............. .. 
NC Greensboro, Harrmond EIcIms. ••..•.• 
OR Portland, Radar EIec. ................ . 
PA Export. Advacom Inc. ................ . 
PA McKean, Advacom Inc. .............. . 
PA MontgomeryvIlle, Py\Ironic 1ndS. ••••.•• 
SC GreenvIlle, Hammond EIcIms. .•..•..•. 
TX Dallas, 0mnI Pro Intl Inc. ........... .. 
TX MansIIeId, Mouser EIcIms. .......... .. 
UT West Valley CIty. Added Value (AVED) 

WA RIchland, Radar EIec. ............... .. 
WA SeaItIe, Radar EIec. ................. .. 
WA Spokane. Radar EIec. ................ . 
WI MIlwaukee, Marsh EIcIms. .......... .. 
Ca1 BImaby. Be, RAE Indl EIcIms. lid. .. . 
Ca1 Calgary. Alberta. CerdinalInd EIcIms. 

303-422-1701 
312-29&4210 
317-672-4910 
319-363-0221 
50+357-4249 
3111-222-9469 
301-953-9650 
617-935-7230 
313-477-1650 
612-332-1325 
612-4113-3;322 
IlOO-344-4539 
402-466-8221 
201-4211-8700 
201-326-3322 
505-292-2700 
7111-667-2600 
315-536-7221 
5111-293-6630 
919-275-6391 
503-232-3404 
412-325-7551 
81+4711-7774 
215-643-2850 
1103-233-4121 
21+233-9368 
817~ 

801-975-9500 
509-943-8338 
2011-282-2511 
509-747-3053 
41+475-6000 
80+291-6886 

....................................... 403-259-6617 
Ca1 EdmonIoi1, Alberta, CerdinallND EIc\ms. 

. . . .. . .. . . . . . . . .. • . .. . • . . .. . • . .. • • . • . .. 403-483-6266 
Ca1 London, On!, Peterson eo.. CM ••.•..• 519-43+3204 
can MonII8aI, Que, Electronic Wholesalers 

51+7611-6661 
can SaakaIoon, Sask., Cerdinallnd. EIcIms. 

ManufaCturers and SaleS Offices Directory 
TECHMA TlON, INC. 2730 Sou1h Hardy. Sta. 50 Tempe, AZ 

85282, Tal: 802-968-9946, FAX: 802-9811-1649 

TECHNAR, INC. See TAW Technar. Inc. 

ll=CHNIC. INC. Box 9650. Providanca, RI 02940-9650. Tal: 
401-781-6100. TELEX: 927514. FAX: 401-181-2690; 
EmpL: 125; SIB. Mgr; Aildraw T. Ferris 

\T~CHNOlOGY 
~YNAMICS inc. 

FAX: 201-385-0702 
TECHNICAL DEVICES. 580 Alaska Ave., Torrance; CA TECHNOLOGY DYNAMICS INC. 100 School St, 
. 90503, Tal: 21&-6111-6437. FAX: 21&-6111-1543; FSC No.: BeIganflaId. NJ 07621. Tal: 201-385-0500;~: 70; SIB. 

04772; EmpI.: 45; SIs. Mgr: D. Murrin; DIst. Mgr: D. Murrin Mgr~ Mark SJacobus 

TECHNOLOGY 80, INC. 658 MandaIssohn Ava. N. 
TECHNICAl MARKING SYS.. See Autoroll Machine Minneapolis, MN 55427. Tel: 612-542-9545, FAX: 612-

Corp. 542-9765; ~: 25; SIs. Mgr: James Burkatl 

TECHNICAL PANELS, INC. 9162 La Rosa Dr. Temple TECHRAND CORP. OF AMERICA, 6520 Schamber Dr. 
CIty. CA 91780, Tal: 800-34&-1170. 6111-265-3105. FAX: Muskegon. MI49444, Tel: 8111-7911-2930. FAX: 6111-7911-
8111-267-G42O;~: 14 2934; Empl: 40; SIs. Mgr: James Arter 

LDoaI Sales 0fflr:a8 & Raps 
CA Sal Joaa, McFarland Assocs. Corp. .•. 
CA CerIsbad, Zerimar SIS. .............. .. 
IL Mundelein, Northpoint Technlgs. •..... 
NJ PI. Pleasant. Jade MkIg. ............ .. 
MN Wayzata. CardInal SIS. .............. .. 
RI Warwick, Schumacher & Yarrington .•• 
OH ChagrIn, Crest Comp. SIS. ........... .. 

408-993-0200 
611H36-3379 
70II-56II-7999 
201-699-7265 
612-475-0042 
401-864-5671 
2111-543-9808 

,lFCHlON. 
FAX: 1-219-294-8329 

TECHNICAL RESEARCH & MFG.; INC.. See TAM. TECHRON DIV., Crown Intl.,lnc.. 1718 W. MishaWaka 
Inc. Ad., Elkhart, IN 46517. Tal: 219-294-8300, TWX: 810-294-

TECHNICAl SERVICES LABORATORY INC. 95 
Ready Ave., Fl Walton Beach, FL 32548, Tel: 90+243-
3722, FAX: 90+24+6653; FSC No.: 51263; EmpL: 24; SIs. 
Mgr: Andrew J. Corbin 

TECHNIPOWER, A PENRIL CO. P.o. Box 222, 
Cornrnaroa Pk., Danbury. or 06813, Tel: 20&-7411-7001. 
TELEX: 71().456-9280, FAX: 20&-797-9265; FSC No.: 
13650; Empl: 135; SIs. Mgr: L Carbone; DIst. Mgr: Larry 
Carbona 

TECHNIQUES, INC. 235 Jackson St, Englewood, NJ 
07631. Tal: 201-569-5900. FAX: 201-5611-5615; Ernpl: 80 

2180; FSC No.: 06308; EmpI.: 490 •••••••• 1)01017-1019 

Local SaIN 0fflr:a8 & Reps 
II. Arlington Hgts.. BemcIt Assocs.. Inc. ... 312-632-0900 
CA Mllpi1as, IFM Inc. .............. .. .. .... <108-945-5920 
CO Commerce CIty. Williams Assocs. •.. . • 30&-269-5647 
or Woodbridge, Electronic MarkeIIng Assoc. 

................ : ...................... 20&-397-1461 
FL Melbourne, Reynolds & Assocs.. Inc. .• 305-2511-7000 
IL Chicago, Berndt Assocs. .............. 312-26&-0713 
MI Uvonia. Lowell-Wendt MkIg. Co. ...... 313-48+2722 
NY Syracuse. LabIronics Inc. ............. 315-455-7314 
OH Brecksville, Audio MkIg. Assoc. ....... 2111-5211-2426 
PA Mon1gornaryviIIe, Eastern Sci-MkIg. ... 215-3611-4570 

.... .. .. .. .... .. .. .. .. .. .. .. .. .... .. .. • 30lI-934-3<l43 TECHNI-TOOL. 5 Apollo Ad., Box 368, Plymouth MeeIlng, 
can WilIowdaIa, On!., EIecIro Sonic Inc. .... 4111-49+1688 PA 19462, Tal: 215-825-4990, TaEX:83+763, FAX: 215-

TECH SPRA Y.INC. Box 649, Amarillo, TX 79105, Tel: 8011-
372-6523, TELEX: 736450, FAX: 8011-372-6750; EmpI.: 58; 
SIs. Mgr: Richard C. Johnson; DIst. Mgr: Rich Johnson 

TECHDYNE, INC.. Lance Wire & Cable Div. 380 6211-5623; FSC No.: 30239; EmpI.: 80; SIs. Mgr: W. Bazar TECHTROL CYCLONETICS. INC. 815 Markel St, New 
TreadWell St, Harnden, or 06514, Tal: 20&-2611-5571. CUrOOerland, PA 1707o,TeI: 717-77+2746, FAX: 717-77+ 
1WX: 510-601-0470, FAX: 20&-2411-0256; Empl: 50; SIs. TECHNITROL, 1952 E. Alleghany Ave., Philadelphia. PA 6799; FSC No.: 58792; EII1Il: 15; SIs. Mgr: James M. 
Mgr: Bin Kahler 19134. Tel: 215-426-9105, FAX: 215-4211-2638; FSC No.: GriIIIIh 

TECH-ETCH. INC. 45 Aldrin Ad., Plymouth. MA 02380, Tal: 
5011-747-0300, TELEX: 989997. FAX: 5011-746-9639; 
~: 280; SIB. Mgr: P. A. Thomas 

TECH LABORATORIES INC.. 500 10th St, PalIsadaa 
Pk., NJ 07850, Tal: 201-94+2221. FAX: 201-94+1653; 
FSC No.: 83332; EmpI.: 25; SIB. Mgr: Nno M. Vlacich 
................................................. 8017811 

/..OCaI Sales 0fflr:a8 & Reps 
CA CInIga Park, C & W ~ SIS. •• 
CA MIn. VIew. BrIdge MkIg. .............. . 
II. Glenview. Crimson Engrg. Co.. . ....••. 
KS Lenexa, t.,1IdIec Assocs. .............. . 
MA Norwood, Components MkIg. Svc. •... 
MI JacIcaon, N. Scroggs Co. ............ .. 
Me) St. LouI&, MIdtec Assocs. ............ . 
NJ WhIppany. Ken L Love Assocs. .•.••.• 
NY Fairport, Net SIS. ..................... .. 
NY HarnpaIaad, Ken L Love Assocs. ••••• 
OHCIncinnati, Palco .................... .. 
SC MyrtIa Beach, Candor Co. Inc. ...... .. 
TX Dallas, Southwest EIcIms. .......... .. 
TX Houston, Southwest EJcIms. ........ .. 

8111-700-2664 
415-965-8045 
312-47().0024 
913-541-OSOS 
617-762-4339 
517-750-1170 
31+275-8666 
201-540-0204 
7111-223-1030 
5111-661-3155 
513-931-3311 
803-4411-6361 
21+690-9881 
71&-729-1670 

TECHLAND BlUEL YNx. P.o. Box 877. CUmberland, MD 
21502. Tal: Boo-632-4526, TELEX: 961-134, FAX: 301-
777-3307; SIs. Mgr: Janina Filion 

[J 
FAX: 213-827-2572 

90095; EmpI.: 900; SIB. Mgr" G. Shillng 
.•.•..•.•.... .•....•. ..•• .. Ao15118-1605; 801028-1029 

LDoaI SaIN 0fflr:a8 & Reps 
CA Uvarmora, United TecJn MkIg. ...... . 
AZ Phoenix. DetomasI & Grupp ........ .. 
CA MIssion Hills, DetomasI & Grupp ••.••• 
CA San Diego, Detomasi & Grupp ........ 
CA Torrance, DetomasI & Grupp. Inc. ..•.. 
AL Huntsville, Advanced Camps. MkIg. •.. 
GA Norcross, Advanced ~kIg. .•.. 
II. Wauconda, Cudahy SIS. ............ .. 
MD Baltimore. Callas EIcIms. ............ . 
NY Fairport. TAC Sis. .................... . 
NY Jericho, J. Square MkIg. ............. . 
OH AkIon, Augnat Assocs. ............ ' .. .. 
FL SemInole, Q-Rep .................... . 
PA Easton, The Kendon Co. ............ .. 
TX Dallas, M-Rep ....................... . 
TX Houston, M-Rep ...... ' .............. .. 
can Quebec, EIcom GbM, Inc. ............ . 

415-449-7644 
802-947-3724 
8111-365-6265 
619-277-0178 
21 &-6111-6899 
205-881-5493 
40+448-7025 
7011-5211-2464 
301-74+7711 
716-377-2250 
51Il-935-3200 
2111-239-2499 
81 &-397-&431 
215-25&-3100 
21+464-5711 
71&-9911-7613 
51+6611-3361 

TECHNO DIVISION, DALE ELECTRONICS, INC. 
7803 Lemone Avenue, Van Nuys, CA 91405-1139, Tel: 
8111-781-1642, FAX: 8111-781-6647; FSC No.: 69274; 
Empl: 140; SIs. Mgr: Danny JagIrdar; DIst. Mgr: Jon 
Trabert .............. .. .. .. .. .... .. .. .. .. .. .. .... A'2037 

Reier 10 Dale EIecIn:JnIcs. Inc.. Columbus, NE for sale 
offices and cis1ribulor information. 

TECHNO-ISa USA DIVISION, Designatroniqs, 2101 
JerIcho Tunplke, New HydaPark, NY 11040, Tel: 516-3211-
3970, 1WX: 510-223-0642, FAX: 518-326-8827; EmpL: 65; 
SIs. Mgr: Sam Singer 

TECKNIT (EASTERN FACILITY). 129 Dermody St, 
Cranford, NJ 07016, Tal: 9OII-272-ssoo. TELEX: 6653079 
TCKNT. FAX: 9011-272-2741; FSC No.: 07700; EII1Il: 300; 
SIs. Mgr: Thomas McCreery 

TECLAB, Kalamuoo Technical Fumfture, P.o. Box 
1165, Kalamazoo, Ml49OO5, Tel: 616-372-8000, 800-632-
5227. FAX: 616-372-6118; ElI1ll: 42; SIs. Mgr: a SmiIh 
.. .. .. ........ ............ ................. «>1117-1119 

TECNETlcs, See Co/T1luter Products, Inc. 

TECNETICS INC. Computer Products, 6267 Arapahoe 
Ave., Boulder. CO 80303, Tal: 303-442-3837. FAX: 30&-
444-9437; EmpI.: 135; SIB. Mgr: CII1I Payne 

Reier 10 TecnaIIcs Inc. 6267 Arapaho Ava. Boulder. CO 
80303 

TECO CORP. Bay Ad., P. 0. Box A, Winnisquam, NH 03269. 
Tel: 803-52+1996, FAX: 803-52+1899; EII1Il: 30; SIs. 
Mgr: Sandra Murphy . 

TECOM INDUSTRIES, INC. 9324 Topanga Canyon Blvd., 
ChaIswoI1h, CA 91311. Tal: 8111-341-4010. TELEX: 89 
6476, FAX: 8111-7111-1402; FSC No.: 59650001; Ernpl: 134 

FAX: 416-638-0553 
TECHMAR CORP~ 5420 McConnell Ave., Los Angeles, TECHNOLOGY DESIGN INC. 10838 Main St, Bellevue, TECTROL, INC. 39 Kodak Cree., DoWnSvIaw. OntarIo, 

CA9OO86, Tal:21&-827-8897.1-800-lECI-NAR; FSCNo.: WA98OO8, Tel: 2OII-4S5-9822. FAX: 206-455-3449; EmpI.: Canada M3J 3E5, Tal: 418-630-6108; ~: 450; SIs. 
32597; EmpI.: 12; SIa. Mgr: Jell Wilson ... «>111&-1116 16; SIs. Mgr: Robert HamlIIon . Mgr: Paul CanoII ........................ 1)02071-2074 
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Manufacturers and Sales Offices Directory TELEDY 
LccaJ Sales Offices & Reps 

CA San Diego. Mesa Comps. ............. 619-276-8021 
CA Cupertino, PEl SIs. Assoc. ............ 408-253-1980 
IL Chicago, Century Etctms. Corp. ....... 312-7n-97oo 
CT Bloomfield. Zaslow Sis. ............... 203-242-7781 
MA Natick. Zaslow Sis. ................... 506-393-8150 
MN S.St Paul, Northport Engrg., Inc. .. ..... 612-457-8000 
NJ Ho-Ho-Kus, Afto Assocs. .............. 201-447-1nO 
NY Buffalo, Lynn Assocs. ...... .. .. .. .. ... 716-631-0054 

- OH Dayton.... .. .. .. .. .. .. .. .. .. .. .. .. .. . 513-B9CHl811 
OR TIgard. Rep-West ...... .. .. .. .. .. .. .. . 503-639-0325 
PA PIttsburgh, Lynn Assocs. .............. 412-443-3670 
TX Alchardson.lnteraclive Comp. SIs. .... 214-669-2277 
WA Saattle, Rep-West .................... 206-283-8351 
WI Wauwatoes, Larsen Assocs.. Inc. ...... 414-256-0529 
can Downsview, On!.. TecIrollnc. ......... 416-63CHl108 

Local DisIributots 
CA San Jose. Delta Lu Reeearch ......... 408-453-0490 

TEGAL SCIENTIFIC, INC. Box 5905, Concord. CA 84524, 
Tel: 415-827-1054, TELEX: 380053, FAX: 415-827-1169; 
SIs. Mgr: L Rigali 

TEGAM, INC., 7230 North Ridge Ad. Madison, OH 44057, 
Tel: 8QO.666-1010, TELEX: 205169, FAX: 216-426-7505; 
Empl.: 30; SIs. Mgr: Gerry Hubbard 

FAX: 401-461-2310 
TEKA INTERCONNEcnON SYSTEMS, 45 Salem Dr. 

Providence, AI 02907, Tel: 401-785'4110; Empl: 69; SIs. 
Mgr; Barry MancheaIer; Dist. Mgr; Barry Manchester 
.. .. .... .. . . . ... .. ... . . ....... .. ... .. .. .. .. 1>1544-1549 

Local Sales Offices & Reps 
OH Dayton. Shamrock EIc1ms. ............ 513-256-1227 
AL Huntsville. Total CircuiIs .............. 205-881-4000 
MO Blue Springs. Atronics ................ 816-224-2131 
AZ Tempe, Spectrum Assocs. S.W.1nc. ... 602-966-1769 
CA Downey, Management Mkig. & .SIs. ... 213-560-5584 
CA San Diego, Quattronics ............... 619-695-0118 

CA Sunnyvale, W. W. Posey Co. .......... 408-746-0n1 
CO Boulder, A.G. Entprs., Inc. ............. 303-447-9211 
II. Arlington Hgts., Russell Elcims. ......• 708-394-5560 
MA Danvers. C.H. Burnham Assoc. .. ...... 508-n4-0111 
MN Wayzata. Cardinal Sis. ................ 612-475-0041 
NY Hauppauge. Sticom SIs. & Mkig. ...... 516-366-4221 
NC Matthews, A.G. Sis. ................... 704-847-11049 
OR Aloha. Notwest Interoonnect Sys. ..... 503-649-n14 
PA Mt Laure~ Wyck Mkt Inc. ............. 215-677-7790 
TX Houston. MI~ep Assocs. ............ 713-444-2557 
EXP Huntington Beach, Intercation Inc. .... 714-636-3722 
can St Laurent. Que.. HHR ................ 514-73!H054 

Local DisIributots 
CA Hayward. KEA EIctms. ................ 415-887-2900 
CA Irvine. Mann Southwest .. .. .. .. .. .. .. . 714-380-4170 
CA San Jose, Compass Comp. ........... 408-432-7575 
CA San Jose, Spectra EIec.............. 1-8QO.252-1590 
CA Santa Ana. Norstan EIctms. ....... . . . . 8QO.654-8344 
CA Santa Clara. Cypress Elcims. ......... 408-980-2500 
CA Santa Clara. Kant EIec. ............... 408-727-9810 
MA Andover, Aved Elcims. ................ 617-688-3800 
MA Canton, E.P.c.. Inc. .... .. .. .. ...... .... 617-621-2111 
MI Roseville. Madsion Elcims. ........... 313-n6-7B40 
MN St Pau~ Shelley-Ragon. Inc. .......... 612-642-2844 
NY Farmingdale, Pride EIc1ms. ........... 516-293-4020 
NY Ronkonkoma. ConeD EIctms. ......... 516-467-8200 
NC Raleigh. Rasco Raleigh ............... 919-781-5700 
OH Centerville. LPD.Inc. ................. 513-435-2086 
RI Warwick. AL Greg Comp.lnc. ......... 401-736-6170 
TX Allen, Prime Distbn ................... 214-231-0170 
TX Dallas, Cypress EIctms. ............... 214-889-1435 
WA Saattle, Shelley Ragon, Inc. ........... 208-241-1980 
Can Burlington. Ont.. Aftemata Source Comp. 

.. .. . .. .. . .. .. . .. . .. .. .. .. . .. . .. .. .. .. . 416-335-6385 

TEKTRONIX. INC. p.o. Box 500, Beaverton. OR 970n, 
Tel: 6OCHl3~ 1WX: 910-467-8708; FSC No.: 60008; 
Empl: 12.500 

TEKTRONIX. INC., Display Products. P.O. Box 500 MIS 
46-843, Beaverton. OR 970n, Tel: 503-627-5000, FAX: 
503-627-1070 

TEKTRONIX-SIGNAL ANALYSIS UNIT, 1350 Dell Ave.. 
No. 1 04, Cempbel~ CA 95008, Tel: 406-374-6464, FAX: 
406-374-8467; SIs. Mgr; Jim Searlee 

TEKWORKS, INC. 72 Redner Rd.. MorrIstown, NJ 07980, 
Tel: 201-54().1096. FAX: 201-54().8412; Empl: 2; SIs. 
Mgr: David A.H. Robinson 

TELCO INTERCONTINENTAL, 9812 Whlthom Dr. 
Houston. TX noes, Tel: 713-855-2218, FAX: 713-859-
6925; Empl: 12; SIs. Mgr; Ruth Haber 

TELCOM INTERNATIONAL, INC., See Hadron, Inc. 

TELEBYTE TECHNOLOGY, INC. 270 East Pulaski 
Road. Greenlawn. NY 11740, Tel: 516-423-3232, 6OCHl35-
329B, FAX: 516-385-8184; Empl:48; SIs. Mgr:J. Kramer; 
Dist. Mgr: A. NazarIo 

TELECOMMUNICATIONS TECHNIQUES CORP. 
20410 Observation Drive, Germantown. MD 20876, Tel: 
301-353-1sso. FAX: 301-353-0734 

TElECTRO SYSTEMS CORP. 96-18 43rd Ave.. Corone. 
TEK-COM /PRENTICE CORP. 2343 Bering Dr. San NY 11368. Tel: 716-651-6900, TWX: 51CHl01-9807 

Jose, CA 95131, Tel: 408-435-9515, TELEX: 2n216. FAX: TELECTRO, FAX: 716-651-4103; FSC No.: 30040; Empl: 
408-435-9514; FSC No.: 72242; EmpL: 23; SIs. Mgr; Garry 50; SIs. Mgr; Harry Sussman 
Stoddard 

TEKNATIONAL INOS. INc.. 430 S. Clinton Ave., TElE-DENKEN RESOURCES, INC. n02 FM 1980 
RochesIer, NY 14620-1103,Tel: 716-232-1291, FAX: 716- East. Ste. 300, Humble, TX 77346. Tel: 713-852-5368, 
232-1295; FSC No.: 24227; Empl.: 15; SIs. Mgr; J. D. TELEX: 4849653, FAX: 713-852-3869; SIs. Mgr-' Gary 
Hochhelmer Killian; Dist. Mgr: Gary Killian 

TEKTONE SOUND & SIGNAL, 1331 S. Kiltian Dr. Lake TELEDYNE AEROSPACE SYS. 1007 E. 10th Sl. 
Park. FL 33403, Tel: 407-644-2383, FAX: 407-845-1587; Fairmont, MN 56031, Tel: 507-235-3355, FAX: 507-235-
FSC No.: 59-15OOn1; Empl: 70; SIs. Mgr: Carlos Mira; 6088; FSC No.: 24600; Empl: 230; SIs. Mgr: Robert L 
Dist. Mgr: Carloe Mire Johnson 

li!ktronoo 
COMMITTED TO EXCELLENCE 

ANALOG & DIGITAL STORAGE OSCILLOSCOPES PROBES & ACCESSORIES 

TEK Authorized 
Stocking Distributor 

For Product Information & Ordering, 
Call RAG Electronics .•. 

ff 800-732-3457 or 818-998-6500 

RAG Electronics, Inc. • .21418 Parthenia Street • Canoga Park, CA 91304-1597 • FAX 818-407-5559 
Electronic Test Equipment • New & Reconditioned • Sales • Rentals • Acquisitions • Since 1971 

EEM 1991 North American offices only. For worldWide r8ps & distributors, see VoL W. 799 



TELEDY Manufacturers· and Sales OffIces Directory 
TELEDYNE ANSONIA, SOIdertMs COnnector Div. CA camartlo, MIIgray/LoIi Angeles ••.•.•• 805-484-4055 

One RIYeraIde Dr. AnaonIa, CT 06401, Tel: 208-736-9311, CA ChaIsWorIh, 11mB E1ctms. . . • • • •• . • • • • • 818-998-7200 
lS.EX: 983408, ESVLNK: 82877180, FAX: 208-735-3489; FL CIearwma, ~/CIeaJwaIIIr •.•.. .. 813-638-0445 
FSC No.: 19724 FL DeerIIeIcI 8ch., ~/0eerfteId Bell. 

TB.EDYNE COMPONENTS, 1300 Terra Bella Ave., PO 
Box 721fT, MountaIn VIew, CA 94039-7287, Tel: 415-988-
9241, lWX: 91~ FAX: 415-987-1590; FSC Il10.: 
15818; ~: 200; SIs. Mgr: TlulIIOn Awalt; DIBt. Mgr: 
Narqe R. Beck, Worldwide DIstr. Sis. MIJ'. 

TELEDYNE CAYSTALONICS, Teledyne IndustrieS. 
Inc.. 147 Shennan S!., CIIrnbrkIge, MA 02140, Tel: 817-
491-1870, TWX: 71~1198, FAX: 817-547-6119; FSC 
Il10.: 12498t/1u ___ DIBt. Afgr: W. J. KJIganfIf 

TELEDYNE GURLEY, 514 Fulton S!., P.o. Box 88. Troy, 
NY 12181, Tel: 518-272-6300, 80CH59-1844, lWX: 710-
443-8158, FAX: 518-274-3880; SIs. Afgr: G. s..Gordon 

TB.EDYNE INET, Teledyne, Inc., 2750 W. lomita Blvd., 
Torrance, CA IlO508, Tel: 213-325-5040, TElEX: 87-7228, 
FAX: 213-534-2274; FSC Il10.: 90911; SIs. Mgr: Fred 
TamJdI 

TB.EDYNE KlNETICS,Div. of Teledyne, Inc., 410 S. 
Cedro8 Ave., Solana Beach, CA 92075,.TeI: 618-755-1181, 
TElEX: 62877770; FSC No.: 069211; ~: 100; SIs. Afgr: 
John Schuler 

TELEDYNE MICROELECTRONICS, 12964 PanamaS!., 
LoaAngeles,CAIIOO86, Tel: 213-822-8229, 213-870-9831, 
lWX: 910-343-7436, FAX: 213-305-0248; FSC Il10.: 16170; 
~: 950; SIs. Mgr: W. Kennedy 

TELEDYNE MICROWAVE. 1290 Terra Bella Ave., 
Mountain VIew, CA 94043, Tel: 415-988-2211, FAX: 415-
968-1521; FSC Il10.: 24022; EmpI.: 350; SIs. Mgt: M. Lee 

..,,, TB..EDYNE RELAYS 

FAX: 213-779-9161 . 
TELEDYNE RELAYS, Teledyne,lnc.,l2525Daphne 

Ave., HawIhome,CA 90250, Tel: 213-777-()077, TWX: 910-
321-4810; FSC No.: 11532; SIB. Mgr: Tom Garland 
•.•.•.•.••••••• ..•••...•...••.•......•••.•• 8011104-1812 

L.ocBJ Sales OffIces & Reps 
AL HuntsvIlle, Advanced ~ MIdg. ••• 205-881-5493 
AZ Scot1scIaIe, An:om SIs. ••.•.••.••.••••• 602-947-5745 
CA San Jose, Teledyne Relays ...•.....•• 408-978-8899 
CT StraIford, VlSTAssocIates, Inc. •...•..• 203-375-5456 
IN IndianapoIis,!-eeIle M. Devoe Co. .•.•• 317-842-3245 
FL Longwood. Teledyne Relays •.... ,.. . . 407-882-9044 
FL WIII\8r PI<, HHP Assocs., Inc. ......... 407-740-0320 
GA Norcroea, Advanced ~ MIdg. •••• 40+-448-7025 
L I!IoonW'lgcIaIe Teledyne Relays....... 708-528-1080 
IA Cedar RapIds, Stan ctothIer Co. .. ,... 318-365-1717 
KS Olathe, Stan ClothIer Co. ............. 913-829-0073 
MD Towaon, Arbotak Aaaoc8. ............. 301-625-0775 
MA Marlborough, VlSTAssociaIes ......... 508-481-9277 
MN Eden PraIrie, Stan Clothier Co. ••..•. . . 612-944-3458 
MO St LouIs. Ro\hkoph & Aaaoc8. ........ 314-961-4485 
NJ CranIoId, Teledyne Relays .. .. .. .. .. .. 201-272-0020 
Nt.! Albuquerque, RepbonIx .. .. .. • .. .. .. .. 505-2112-1718 
NY Mount Vernon. Frledman-SmI1h EIcIms. 

............ ........................... 914-664-4888 
NY Syracuse. HoIze & Murcan Assoc. .... 315-455-8807 
Can Truro, Nova Scotia, Dilaldn SIs. ••.•••• 902-693-9228 
OH Day\on, J.c. HofaIeIIar Co. ............ 513-296-1010 
OH Medna, J.c. HoIsIaIIer Co. ..... ,...... 216-241-4880 
NJ Cherry HlI~ Vantage Sis. •..•. ;:....... 608-424-8777 
PA HIckory, J. C. HoIsIaIter Co. ........... 412-358-2305 
TX Austin. Kruvand Aaaoc8. .............. 512-346-8579 

. TX Dallas, KruvandAsso. ................ 214-437-3355 
WA HousIon. Kruvand Aaaoc8. ............ 713-856-8741 
ur Sah Lake CIty, Thorson ~MIn. •.. 801-973-7969 
WA SaaIIIe, TEKREP ..................... 206-286-2047 
Can Calgary, AI!., DeskIn Sis. •• . . . • . . . . • . •• 403-270-4440 
Can EdmOnton, ~ Dilaldn Sis. ........... 403-486-2108 
Can M.tcham, om.. DiIaIdn Sis. ............ 416-475-1412 
Can Napean, Dasldn SIs. .••.•.•..•....•... 813-228-1201 
Can St LaunInt, Que., DiIaIdn SIs. ......... 514-331-2880 
Can Transcona. Man. DiIaIdn Sis. ......... 403-486-2108 
Can Vancouver, DiIaIdn Sis. ............... 804-324-8343 

L.ocBJ DIaIributota 
AL Huntsville, Time EIcIma. .............. 205-721-1133 
CT Norwalk, ~/CT ................. 208-853-1515 
AL Huntaville, ~/AIabama .......... 205-837-9300 
AZ T~ Tlme-Arizona ••.. :............ 802-987-2000 

.................................... , .. 305-428-8877 
CA irvine, Milgray/Orange Caunly .. ,..... 714-753-1282 
CA San DIego, TIme EIctms. .............. 618-588-0129 
CA SanJoae, ~/San Jose ......... 406-495-9100 
CA SUnnyvale, 11mB EIcIms. .. .. .. .. .. .... 408-734-98811 
CA TuaIIn, Time E1ctms. .................. 714-668-0100 
CO Englewood, TIme E1cIrris. .. ........... 303-798-8851 
CT Norwalk, PIoneer/ComecIIcut .•.•.... 208-853-1515 
CT Milford, Mi9aY/Conn. ................ 203-Il'7e-5538 
FL AIIamonte Springs, ~/ AItamor!Ie Spgs. 

..................... , .. . .. . .. . . .. . . . • . 407-834-9090 
WI BrooIdIeId, ~ WIaconaIn ........ 414-784-3480 
FL Fl LaucIerdaIe, Time E1ctms. •••••••••• 305-484-7778 
FL Orlando, TIme EIcIms. ................ 407-641-6585 
FL WInter PI<, Milgray/Fis. ............... 407-647-5747 
NY Woodbury, ~ Woodbury .•...•.• 516-921-6700 
GA A1IanIa,EIecIro-~ ........... 404-351:-3545 
GA A1IanIa, Milgray/ Atlanta .... .... .. .. .. • 404-446-9777 
NY Binghamton, ~ Blnghaniton . .... 807-772-9300 
GA Norcroea, ~/Noraoss .......... 40+-448-1711 
GA Norcroea, Time EIcIms. ............... 404-388-0969 
IL Addison, ~/Chicago .... ........ 708-495-9680 
IL PalatIne, Milgray/Chicago ............ 708-202-1900 
II.. sa-mburg, TIII18 EIcIms. ........... 70I1-303-3000 
IN lndianapoHs, PIoneer/ln!Ianapols .... 317-573-0880 
KS Overland PI<, Milgray/Kansas CIty .•.. 913-236-8800 
MD Columbia, Milgray/Wash. ............. 301-621-6169 
MD Columbia, TIII18 E1ctms. ••. : • . • . . . •• •• . 301-964-3090 
MA Lexinglon, Pioneer/Mass.............. 617-661-9200 
MA Peabody, TIme EIctms. ............... 508-532-9900 
MA Wllminglon, Milgray/New England .•.. 508-857-5800 
Mi Grand RepldB, PIoneer Western Mich. 

MI livonia, ~/Mich. ; .............. . 
MN Eden PraII1e, Pioneer TwIn ClUes .... . 
MN Edlne, TIII18 EIctms. ................ .. 
MO Manchastar, TIme Elcims. : .......... . 
MO St Louis, Pioneer St Louis .......... . 
NJ Fairfield, PIoneer NJ ................ .. 
NJ Marlton, Milgray/Delaware Valley .•... 
NJ Marlton, Time EIcIms. ................ . 
NJ Parsippany, Milgray/New Jersey ....•. 
NY BuIIaIo, Summit Dlst. ............... .. 
NY E S~ Time E1ctms. .......... .. 
NY Fanningclale, MIIgray EIcIms. ••••••••. 
NY Hauppauge. Time EIcIms. ........... .. 
NY PI1IsfonI, Milgray/Rochester ........ .. 
NY Rochester, Summit Pist. ............ .. 
NY Fairport, Pioneer Rochester .......... . 
OH Cleveland, Milgray/Cleveland ........ . 
OH Cleveland, PIoneer/Cleveland ...... .. 
OH Columbus, Time E1ctms. ............ .. 
OH Dayton, ~/Dayton ............ .. 
OR Portland, TIIIl8 EIcIms. .............. .. 
PA Horsham, Plon.r/Delaware Valley .. . 
PA PI1Isburgh. ~/Pltlsburgh ...... .. 
TX Austin, Pioneer ...................... . 
TX Austin, TIII18 E1ctms. ................ .. 
TX Austin, WyIe ........................ .. 
TX Dallas, Milgay/Dallas .............. .. 
TX Dallas, PIoneer/Dallas ........ ; ...... . 
TX Houston, ~/Houslon ......... .. 
TX Richardson, Time EIcIms. ............ . 
TX S1aIIord. Milgray/Houslon .......... .. 
ur Sail Lake CIty, Milgray/Utah ........ .. 
ur W. Valley CIty, TIme EIcIma. ........ .. 

. Can PoInte Claire, Que., Milgray/Montreal 

616-698-1800 
313-525-1800 
612-944-3355 
612-635-1250 
314-391-6444 
314-432-4350 
201-575-3510 
808-983-5010 
808-596-8700 
201-335-1766 
716-887-2800 
315-432-0355 
516-391-3000 
516-273-0100 
716-361-9700 
716-334-6110 
716-361-7070 
216-447-1520 
216-587-3600 
614-794-3301 
513-236-9900 
503-884-3l'80 
215-87+4000 
412-782-2300 
512-835-4000 
512-346-7346 
512-834-9957 
214-248-1e03 
214-386-7300 
713-495-4700 
214-644-4844 
713-240-5360 
801-272-4999 
801-973-8494 

.. .. ... .. .. .... .. .. .. .. .. .. .. . . .. .. .. .. 514-426-5900 
WA Redmond, TlmeEIctms. .. : ........... 208-882-1800 
Can Calgary, AI!., DeSkIn Sis. • . . . • . • . . . . . . • 403-270-4440 
can EdmOnton, Alb.. Dilaldn Sis. ........... 403-486-2106 
Can Markham, ant. Dilaldn SIs............. 416-475-1412 
Can MIssIssauga. ant. Time EIcIma. 01 Can. Inc. 

......... :.. .. . .. .. . .. .. .. .. .. .... .. .. . 416-572-5300 
Can Nepean, DiIaIdn Sis. .................. 613-226-1201 
Can St Laurent. Que., Dilaldn SIs. .. ;....... 514-331-2880 
Can Transcona, Man. Dilaldn Sis. ......... 204-224-1321 
Can TIU'O, Nova Scotia, Dilaldn SIs. ••••••. 902-693-8228 
Can Vanc;ouver, BC, Dilaldn Sis. ....•. ..• .. 804-324-8343 
Can WlIIowdaIe, om.. Milgray EIcIms. ...... 416-756-4481 

TElEDYNE ROTOLITE, P.o. Box 398, OWen, WI 54450, 
Tel: 800-524-0105, TWX: 71G-968-3017; SIB. Mgr: J. F. 
Stickel 

TELEDYNE RYAN ElECTRONICS, 8650 Balboa Ave., 
San Diego, CA 92123, Tel: 618-580-6400, TELEX: 695-
028;lWX: 910-335-1174, FAX: 619-580-1147; ErnpI.: 400; 
SIs. Mgt: J.E Walln 

FAX: 213-779-9161 
TELEDYNE SOUD STATE, A DIY. 01 Teledyne 

Relays. 12525 Daphne Ave., HawIhome, CA ~ Tel: 
213-777.0Q77, TWX: 91G-321-4810; FSC No.: 63745; SIs. 
Mgr: Tom Garland ..... ....... .. .. .. .. .... 8011104-1812 
Local Sales OffIces & RepB 

AL Huntavilla, Advanced Compa. MkIg. •.. 205-881-5493 
AZ ScoIIsdaIe, Arcom Sis. ................ 602-947-5745 
CA San Joae, Teledyne Solid Slate ....... 408-978-8899 
CO Englewood, Thorson Rocky MIn. •....• 303-798-3435 
CT S1ratford, VISTAssociates •.•...••....• 203-375-5456 
FL Longwood, Teledyne Relays/Teledyne Solid Slate 

407-882-9044 
FL ~'Pk::HHP~~'::::::::: 407-74Q.0320 
GA Norcroea, Advanced Compa. MkIg. .... 40+-448-7025 
IL Bloomingdale, Teledyne Solid Slate .. 708-526-1080 
IN lncIanapollS, LesRe M. Devoe Co. ..... 317~ 
IA Cedar RapIds, Stan CIo1hier Co. ...... 318-365-1717 
KS Olathe, Stan CIOIhIer Co. ............. 913-829-0073 
Me Towson, ArboIek Aaaoc8. ~............ 301-625-0775 
MA MarIlorough, VlSTAssociaIes ..•. '.' . . . 508-481-9277 
MN Eden PraIrie, Stan Clothier qo, ........ 612-944-3458 
MO St louis, RoIhKcpl & Assacs. ........ 314-961-4485 
NJ CranfoId, Teledyne SolId Slate .. .. .. .. 201-272-0020 
NM Albuquerque, RepIronix .. .. .. .. .. .... • 505-2112-1718 
NY Mooot Vernon, .FrIedman-SmiIh EIcIms. 

NY ~~'&:M.:Jroa;;~' 
914-664-4888 

315-455-8807 
Ott D;;yk;,i::ic.·~co:·::::::::::: 513-296-1010 
OH Meclna. J. c. HofaIet1er Co. ........... 216-241-4880 
NJ Cherry HI" Vantage Sis. .............. 808-424-8777 
PA Hickory, J. C. HofsIeIIer Co. ........... 412-358-2305 
TX Austin, Kruvand Aaaoc8. .............. 512-346-8579 
TX Dallas, Kruvand Aaaoc8. .............. 214-437-3355 
TX Houston, Kruvand Aaaoc8. ............ 713-958-6741 
ur Sah Lake City, Thorson Rocky MIn. •.. 801-942-1883 
WA SaaIIIe, Tekrep EIec. .................. 206-286-2047 
Can Calgary, Alb., Dilaldn Sis. • •. . . . • . . . . • . . 403-290-4440 
Can EdmOnton, Alb.. Dilaldn Sis. ..•........ 403-486-2108 
Can Markham, Ont, Deskin SIs............. 416-475-1412 
Can Napean, Dilaldn SIs.. .................. 613-228-1201 
Can SI. LaunInt, Que., Dilaldn Sis. ......... 514-331-2880 
Can Transcona, Man. Dilaldn Sis. ......... 204-224-1321 
Can Truro, Nova Scotia, Dilaldn Sis. ....... ~ 
Can Vancouver, DiIaIdn Sis. ............... 804-324-8343 

/..oc8J Diallibufots 
AL HuntsviUa, F'ione8r/ AIabwna .. .. .. .. .. 205-837-9300 
AI. HuntsviUa, TIme EIcIrns. .............. 205-721-1133 
AZ T~ TIII18 E1ctms. ................. 802-987-2000 
CA Cemarillo, Milgray/Loa Angeles ....... 805-4B4-4055 
CA Chatsworth, TIme EIcIms. ............. 818-998-7200 
CA Irvina, Milgray/Orange Ctny .......... 714-753-1282 
CA San Diego, TIII18 EIcIma............... 618-588-0129 
CA San Jose, Pioneer/San Jose ......... 408-954-9100 
CA Sunnyvale, Tome EIcIma. .............. 408-734-91188 
CA Torrance, Tome EIcIma. ............... 213-320-0880 
CA Tustin, Time E1ctms. .................. 714-668-0100 
CO Englewood, TIme E1ctms. ............. 303-798-8851 
CT MiHord, Mllgray/Conn. ................ 203-678-5538 
CT Norwalk, Pioneer/CT ................. 208-853-1515 
FL Altamonte Spgs.. PIoneer/Altamonte Spgs. 

.. .. .. .. .. . .. .. .. .... .. .. . .. .. .. .. .. .. . 407-834-9090 
FL Clearwater, PIoneer/Clearwater .. ..... 813-638-0445 
FL DeerfIeld 8ch., PIoneer/Deerfield Bch. 

.. .. .. .. .. .. .. .... .. .. . . .. .... .... .. .. . 305-428-8877 
FL Fl LaucIerdaIe, Time E1ctms. •••• • • • . • • 305-484-7778 
FL Orlando, Time EIctms. ................ 407-641-6585 
FL Winter PI<, Milgray/Fis. ............... 407-647-5747 
GA Atlanta, EIecIro-Air/Georgia .......... 404-351-3545 
GA DuIU1h, ~/Norcross ............ 404-623-1003 
GA Noroross, MIIgray/ Allanta .. .. .. .. .. .. . 40+-448-9777 
GA Noroross, Tome EIcIma. ............... 404-446-4448 
GA Noraoas; Time EIcIma. .••.••.•..•..•• 404-388-0969 
L AcIdson, PIoneer/Chicago ...... ...... 708-495-lI680 
II.. PalatIne, Milgray/Chicago ............ 708-202-1900 
IL Schaumburg, Time E1ctms... .. .. .. ... 708-303-3000 
IN II1CIianaPoUs. PIoneer/Indiana ......... 317-573-0880 
KS Overland PI<, MiIgray/Kansas City .. .• 913-236-8800 
·MD Columbia, MIIgray/Wash. ............. 301-621-6169 
MD Columbia, TIme EIcIms. ............ ... 301-964-3090 
MD GaI1hersburg, ~/GaIthersburg .. 301-921-0880 
MA Lexington, Pioneer/Mass. .. ,.......... 817-661-9200 
MA Peabody, Time E1ctms. ............... 508-532-9900 
MA WilmlnglDn, Mllgray/New England •.•• 508-857-5800 
Mi Grand Rapids, PIoneer Western Michigan 

.. .. .. .. .. .. ...... .. .. .. . .. .. .. .. . .. ... 616-698-1800 
Mi Livonia, PIoneer/Mich. ................ 313-525-1800 
MN Eden PraIrie, PIoneerlTwin Cities ..... 612-944-3355 
MN EdIna, Time EIcIrns. .................. 612-635-1250 
MO ManchesIer, TIme EIctms. ............ 314-391-6444 
Me StLouIs. Pioneer St Louis ............ 314-432-4350 
NJ Fairfield, Pioneer New Jersey ......... 201-575-3510 
NJ Marlton, MIIgray/DelawareValley ..... 809-983-5010 
NJ Marlton, TIII18 E1ctms. .. .. .. .. .. .. .. .. • 808-596-8700 
NJ ParsIppany, Milgay/New JeIS8Y ...... 201-335-1766 
NY BlnnIrVan, PIoneer/Binghamton .... 807-722-9300 

800 North American offices only. 'For worldwide reps & distributors, see VoL W. EEM 1991 



Manufacturers and Sales Offices Directory TENSOL 
NY Buffalo, SUmrn~ Dial ................. 716-887-2800 
NY E. Syracuse. TIII18 ElcIms. ............ 315-432-0355 
NY Fairport, Pioneer/Rochester .......... 716-381-7070 
NY Farmingdale, Mllgray/New York ...... 516-391-3000 
NY Haupauge, THT18 Elctms. .............. 516-273-0100 
NY Pittsford, Milgray/Upstale New Yorl< ., 716-381-9700 
NY Rochester, Summit Dist. .............. 716-334-8110 
NC Charlotte, Pioneer/Charlotte .......... 704-527-8188 
NC Durham. Pioneer/Durham ............ 919-544-5400 
NC Raleigh, Mllgray/Raieigh ............. 919-790-8094 
NC Raleigh, Time Elctms.................. 919-847-9650 
NY Woodbury, Pioneer/Woodbury ........ 516-921-8700 
DH Cleveland, Mllgray/Claveland ......... 216-447-1520 
OH Cleveland, PIoneer/Cleveland ........ 216-587-3800 
DH Columbus, Time Ek:tms. •.. . . . . . . . . . . . 614-794-3301 
OH Dayton, Pioneer/Dayton .............. 513-236-9900 
OR Portland, Time EIctms. ................ 503-884-3780 
PA Horsham, Pioneer/Delaware Valley Horsham 

. .... .. . .. . .. .... . . ... . ... .. .. .. .. . . ... 215-674-4000 
PA Pittsburgh, PIoneer/Pittsburgh........ 412-782-2300 
TX Austin, Pioneer/Austin.... ............ 512-835-4000 
TX Austin, Time EIctms. .................. 512-346-7346 
TX Dallas. Milgray/Dailas ................ 214-248-1603 
TX Dallas, Pioneer/Dallas ................ 214-386-7300 
TX Houston, PIoneer/Houston ........... 713-495-4700 
TX . Richardson, Time Elclms. .. .. .. .. .. .. . 214-644-4644 
TX Stafford. Milgray/Houston ............ 713-240-5380 
UT SaIl Lake City, Milgrey/Utah .......... 801-272-4999 
WA Redmond, THT18 Ek:tms. .............. 206-882-1600 
WI Brookfield, Pioneer/Wisconsin........ 414-784-3480 
can Calgary, Alb.. Deskin Sis. . . . . . . . . . . . . .. 403-270-4440 
Can Edmonton, Alb.. Deskin Sis. ........... 403-466-2106 
can MarI<harn, Onl, Deskin SIs. ............ 416-475-1412 
can Mississauga. Ont, Time EIctms. 01 Canada, Inc. 

.................................... '" 416-572-5300 
can Nepean, Deskin Sis. .................. 613-226-1201 
Can Pointe Claire, Que., Milgrey/Monlreal 

can Stlaurent,Oue.. Deskin Sis. .......... . 
Can Transcona, Man. Deskin SIs. ........ . 
can Truro,Nova Sootia, Deskin Sis. ....... . 
Can Vancouver,B.C. Deskin Sis. .......... . 
Can WiIIowdaie,Ont, Milgrey Elclms. ...... . 

514-426-5900 
514-331-2860 
204-224-1321 
902-893-9228 
804-324-8343 
416-756-4461 

TELEVISION EQUIPMENT ASSOCS., Box 393, So. TEMPTRONICCORPORATION,55Chape1St,~ 
Salem, NY 10590-0393, Tel: 914-763-8893, FAX: 914-763- MA 02158, Tel: 617-969-2501, FAX: 617-969-2475; EmpL: 
9158; EmpL: 10 750; SIs. Mgr" Edwanl Lowerre, Paul Beland 

TELLUREX CORP. 1248 Hastings. Traverse City, MI TEMPUSTECH, INC. 295 Airport Ad., Naples, FL 33942, 
49684, Tel: 616-947-0110, FAX: 616-947-5821; EmpL: 16; Tel: 813-643-2424, FAX: 813-643-4981; EmpL: 14 
Sis. Mgr" Gregg S~ 

TENNELEC/NUCLEUS INC. 601 Oak Ridge Tpke., Oak 
TELONIC/BERKELEY, Berkeley Inds. Inc.. p.o. Box RIdge, TN 37830, Tel: 615-483-8405, TaEX: 557482, 

277, Laguna Beach, CA 92652, Tel: 714-494-9401, FAX: TWX: 81G-572-1018, FAX: 615-483-5891; EmpI.: 135 
714-497-7331; FSC No.: 04423; EmpL: 50; S/8. Mgt" 
Christopher Chrissie 

TELPAR, INC. 4137 Billy M~II Ad., Box 796, AddisoiI, 
TX 75001, Tel: 214-233-6631, TaEX: 73-2561, FAX: 214-
233-8947; EmpL: 28; Sis. Mgr" Bob Reynolds 
................................................. 001117 

TEL TEe, INC, 7890 12th Ave. S, MinneapoUs, MN 55425, 
Tel: 612-854-9632, FAX: 612-854-8601; FSC No.: 57858; 
Empl.: 5; S/8. Mgr" Victor Vachhani; Disl. Mgr" Victor 
Vachhani 

TEL TRON, INC., 2 Riga Lane, Birdsboro, PA 19508, Tel: 
215-582-2711, raEX: 4990805, FAX: 215-582-0851; 
FSC No.: 28287; EmpL: 35; S/8. Mgr" Clyde Mock 

TEMESCAL/ AIRCO COATING TECHNOLOGY, The 
BOC Group, Inc, 2700 Maxwell Wey, Fairfield, CA 
94533, Tel: 707-425-1010. FAX: 707-425-2988; EmpL: 
200; S/8. Mgt" Brian Kaernmer 

TEMP-FLEX CABLE, INC. 11 Depot Street, S. Grafton, MA 
01580, Tel: 508-839-5987, FAX: 506-839-4128; FSC No.: 
OCGL7; Empl.: 48; SIs. Mgr" Warren Persak 

TEMPIL DIV., Big Three Inds., Hamilton Blvd., S. Plainfield, 
NJ 07080, Tel: 906-757-8300, TELEX: 136-662, FAX: 906-
757-9273; EmpL: 38; SIs. Mgt" A. P. Jeanguenin 

TEMPO INSTRUMENT, INC. 87 Modular Ave.. 
Commack, NY 11725, Tel: 516-664-3700. TWX: 51G-226-
3787, FAX: 516-664-2196; FSC No.: 07031; EmpL: 205; 
SIs. Mgr" Len Lattanzi 

FAX: 908-686-7971 
TENNEY ENGINEERING, 109 Springfield Ad., Union, NJ 

07083, Tel: 906-686-7870, TWX: 71G-985-4725; EmpL: 
204; SIs. Mgr" J8IOO18 A. Perlstein, Mgr. Application Engr. 
................................................. 001201 

Local SeIes Offices & Reps 
AZ Phoenix, Jayson Co. Inc. ... .. .. .. . .... 602-887-1964 
CA Sen CarIoe, Tamey Engrg.lnc. ....... 415-595-8101 
CA Santa Ana, Tech ScIence ............. 714-558-6964 
CO ~ Tenney Engrg., Inc. .......... 303-798-0945 
IL RoeeIIe, Rock SIs.. Inc. ................ 706-351-9903 
MD Wheaton, Brimberg Sis. .......... .. .. . 301-946-2670 
MI Southfield. ComteIInstrs. Co. ......... 313-358-2505 
Me Blue Springs. ThomCo SIs. ........... 816-229-7667 
NJ Union, Tamey Engrg., Inc. ............ 201-886-7870 
NY Buffalo. EIectroIab, Inc. .. .. .. .. .. .. .. .. 71a-875-9969 
DH Claveland, ComteIinstrs. Co. ......... 216-442-8080 
OH Dayton, ComteIInstrs. Co. ............ 513-426-5310 
OH Columbus, Comtellnstrs. Co. ......... 614-876-1446 
can Dorval, Que., John G. Weiss, Ltd . . . . . . 514-885-6644 

TENOR COMPANY, 17020 w. Rogers Dr. New Berlin, WI 
53151, Tel: 414-782-3800, FAX: 414-792-0005; Empl: 30; 
SIs. Mgr" P. YobIIn; £list. Mgt" P. Yoblin 

TELEDYNE TABER, Teledyne Inc.. 456 Bryant Sl P.O. TEMPOSONICS SENSORS DIVISION, MTS Sys. 
Box 164, N. Ton. NY 14120, Tel: 716-894-4000, 8OG-333- Corp., PO Box 13218, Rese8rch Triangle Park, NC 27709, 

TENSOUTE COMPANY, Subsidiary 01 carlisle Corp., 
l00TensoI~ Drive, Sl Augustine, FL 32092, Tel: 904-829-
5600, FAX: 904-829-3447; EmpL: 210; SIs. Mgr" William 
Dungan; Dist. Mgt" Jack Swindle 

5300, TELEX: 71G-262-1264, FAX: 716-894-1450; EmpL: Tel: 919-677-0100, FAX: 919-677-0200; Sis. Mgt" Corey 
100; SIs. Mgt" Bernie W. Daube Minnich 

TELEDYNE THERMATlcs, Teledyne IneIs., Inc. P 0 
Box 909, Elm City, NC 27822, Tel: 919-236-4311, ESVLNK: 
62877220. FAX: 919-236-3613; FSCNo.: 12515; SIs.Mgt" 
J. H. MorrIs; Dist. Mgr" J.H. Morris 

TELEFUNKEN, See AEG COIp. 

TELEGENIX. INC., Div. 01 Inductotherm Industries, 
P.O. Box 5550, Cherry Hil~ NJ 06034, Tei: 609-424-5220, 
FAX: 809-424-0669; EmpL: 85 

TELEMET, Geotel, Inc., 25 Davids Dr. Hauppauge. NY 
11788, Tel: 516-436-7260. TWX: 51G-227-9850, FAX: 516-
436-7257; Empl.: 35; SIs. Mgr" Paul H. Paulson III 

TELENEX CORPORATION, A Unit 01 General Signal 
COIp. 13000 Midlantic Dr. Ml Laure~ NJ 08054, Tel: 606-
234-7900, FAX: 809-776-8700; EmpL: 400; SIs. Mgt" Kirby 
Holmes. EVP-Mktg. & Sis. 

TELEPACIFIC ELECTRONICS CO, INC., Pacilic 
Vista Sys., 1261 Uberty Way, VISta, CA 92063, Tel: 619-
596-6729, FAX: 619-598-9316; EmpL: 40; Sis. Mgr" Rick 
Mulanix 

TELEPHONICS CORPORATION/PRO 
INSTRUMENTS, 770 Pari< Avenue, Huntington, NY 
11743, Tel: 516-549-6415/6428, raEX: 51G-222-4494, 
FAX: 516-549-6114; FSC No.: 78711, 9N770; EmpL: 22; 
SIs. Mgr" Ronald Freedman 

TELEPLEX, INC, Allord Division, 32 Sixth Ad., Woburn, 
MA 01801, Tel: 617-935-6610, FAX: 617-833-4512; FSC 
No.: 07177; EmpI.: 20; S/8. Mgr" lois Clark, V.P. 

TELEQUARZ-GMBH, See Raltron Electronics Corp. 

TELESIS CONTROLS CORP. Box 5000, Chillocothe, DH 
45601, Tel: 614-842-3200, FAX: 614-642-2037; EmpI.: 61; 
SIs. Mgr" Robert Perelman . 

TELE-TECH CORPORATION. P.O. Box 790, Bozeman. 
MT 59715, Tel: 406-586-0291, FAX: 406-587-0653; FSC 
No.: 82759; EmpL: 75; S/8. Mgr" Robert E. Diggs 

TELETERMINAL CORP. Greenland, NH 03940. Tel: 803-
431-1200; EmpL: 13 

Tenney 

Big Savings with Used 
Environmental Chambers 

Mechanical, C02, & LN2 
Systems Available 

Specialists in reconditioned chambers from: 
Blue M, Delta Design, Ransco, Tenney, & Thermotron 

For Product Information & Ordering, 
Call RAG Electronics ••• 

800-732-3457 
818-998-6500 

RAG Electronics, Inc. • 21418 Parthenia Sl. • Canoga Park, CA91304-1597 • FAX 818-407-5559 
Electronic Test Equipment • New a Reconditioned • Sale. • Rentals. Acquisitions. SInce1971 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 801 



TENSOR Manufacturers· and . Sales Offices. Directory 
TENSOR, Box 14843, Aus1In, TX 78761, T8I:512-251-4131, . 

. TELEX: ITT 4940124, FAX: 512-251-5798;En\1: 25 

TEN-TEe. INc., IndusIriaI Pad<, Sevletvllle, TN 37662, Tel: 
615-453-7172, FAX: 615-426-4463; ErT1IL: 120; SIs. MgT: 
Joe RedwIne ' 

TEPRO oF FLORIDA, 2608 Enterpriae Ad., Clearwater, FL. 
33575, Tel: 813-796-1044; FSC I0I0;: 15915; EII1IL: 97; SIs. 
MgT: Roger C. Mayo; DiIIl. Mgt: Beverly Mayer 

TERADYNE CONNECTION SYS., Teradyne, Inc.. 44 
Simon St, Nashua, NH 03060, Tel: 603-889-5156, FAX: 
603-889-2128; FSC No.:31413; Empl.: 1,100; SIs. Mgt: D. 
Murphy 

TERMINAL DATA CORP, 15733 Crabbs Branch WIIIj, 
Rockville, MD 20855, T8I: 301-921-8282, FAX: 301-921-
6353; EmpL: 18; SIs. MgT: Mark Teitelbaum 

LocsJ Sales Offices & Reps 
Me BaltImore, Terminal Data Corp. ..•.... 301-366-3188 
MD Rockville, Terminal Data Corp. •.•.•••. 301-921-9282 
FL Sunrise, Terminal Data Corp. .••...... 305-741-2480 

TERMINAL SYS., See A &B Technical Services 

TERRA TECHNLG. CORP, 3880 14B1h Ave. N.E., 
Redmond, WA 98052, Tel: 2OIHI83-73OO, TELEX: 15-
2070, FAX: 206-882-1412;. SIs. Mgr: Greg Hoyle, Sis. Mgr. 

THE TEST GRP.INC, 10225 Barnes Canyon Ad., Ste. I.-
109, San DIego, CA 92121, Tel: 819-450-1722, FAX: 619-
451H1639; Empl.: 15; SIs. MgT: D. Sorlie 

TEST PROBES, INC, 9178 Brown 0-Ad., San Diego, CA 
92121, Tel: 619-552-209Q, FAX: 619-535-1280; FSC I0I0;: 
FK95-3136706; SIB. Mgr: Hal WardeIn; DIst. Mgr: Bob 
Rosen 

TESTRONICS, 160H 00 N. Glanville Dr. Richardson, TX 
75081, Tel: 214-238-8378, FAX: 214-680-2061; FSC I0I0;: 
82236; Empl.: 30 

7/EXMATE 
FPJ(:61~598-9828 

TEXMATE, INC. 995 PaIk CenteI Dr. VISta, CA 92OIl3-
6397, Tel: 619-598-9889; EmpL: 36; SIs. MgT: Earl ChafIn 
••.. •• ••.•••.••. .. • •••••.. .•..•..••• 001374-1367, 2075 

Tilx~ employs no sales rape or local saIeemen In \he 
USA. Instead _ offer factory dIract contact, fast delivery, 
and lower pricae. 

LocsJ Sales Offices & Rsps 
Inti Bangkok, ThaIland, Texmate(Thailand Branch) 

• . • . • • . . • • • . • . •• . •• . • •• . • . . • . • . . . . • . .. (662) 392-4721 
Inti Taiwan/TaIpei, Texrnata (Taiwan Branch) 

•.•••••.•••.••••.••••.•••..•.•....•.. 888-2-591-7665 
Inti UK/Guernsey ChnnL lsI., Texrnate Lid. 

•.•.•••..•..•.••.••...•.• : .•••.•.••..•.. (0461) 53131 

LocsJ DisIrIbuIots 
Inti Auetralia, Braernac Ply. Lid. •.. . . . • • . . • . • • .. 856-5966 
inti France/Paris, AI< ElectroniqUe . . . • • . • . . •. 4575-53-53 
Inti New Zealand, Auckland, Matermaster NZ Lid. 

• . . . • . • . • . . . • . . • . . . . • • • . •• . . •. . . . . • . . . . .• 64-9-602337 
Inti Spain, Barcelona, Fema EIectr!lnica . . . .. 03-692-3519 
inti United Kingdom, Hobut/Texrnate .•..•. 0922-640003 
inti W. Germany/Qulckborn, Allred Naye Enatachnlk 

• ....••...•.•..••...•.•.......•.•.......•.•.. 066121 
Can Edmonton, R H. N"ochols Co. Lid. . . . . . . 403-450-9967 
Can Montrea~ R H. Nichols Co. Lid. •...... 514-337-0425 
Can Ottawa, RH.Nichols Co. Lid. ...•....•. 613-727-3974 
Can SamIa, RH. Nichols Co. Lid. •.••.•.•.. 519-337-ll211 
Inti sWeden/SkarhoImen, Amerikanaka Teleprod 

••.....•..•..••.•......•........•. 87100820/109950 
Can Toronto, R H. Nichols Co. Lid. .•.•••.. 416-851-8871 
Can Vancouver, R H. Nichols Co. Lid. ..••. 604-9115-0679 

TEXSCAN INSTRUMENTS, ·Texscan Corporation, 
3169 N. ShadeIand, Indianapolis, IN 48226, Tel: 317-545-
4196, TELEX: 27-2110, TWX: 810-341-3184, FAX: 317-
547-2496; FSC I0I0;: 23042; EmpI.: 80; SIs. MgT: Dan 
O'Conner 

TETRA-ETCH, W. L Gore & Associates, Inc., 1505 TEX-TECHS CONNECTRQS, See NoIwesco 
North Fourth St, P.O. Box 1389, FIagst/III, AZ 88002, T8I: Interconnect Devices ' 
802-526-1290, FAX: 602-527-()5B4 

TETTEX INSTRUMeNTS, INc., 1055 W. Germantown 
Pika, Fairview Village, PA 19409-0281, Tel: 215-539-6050, 
FAX: 215-539-8006; EII1IL: 120; SI8. MgT: Carol Interrante 

TEXAS INSTRUMENTS, Connector System, 34 
Forest St, MS 14-01, Attleboro, MA 02703, Tel: 5OB-699-
5289, 509-699-3450, TELEX: 92-7706, TWX: 710-346-
0566, FAX: 506-889-5200; SIs. Mgr: Rick Heimann, 
SIs.Mgr.; DIst. Mgr: Bill Hal~ Dlstr. Sis. Mgr. 
. .. . .. . . . . .. .•. ..•. •. ..•• .. .. •.. .... .. .. . .• C·1550-1555 

Local Sales Offices & Reps 
. CA Santa Clara, Texas Instruments •.. _.... 409-748-2334 
CA Woodland Hills, Texas Instruments •.• 819-704-6100 
FL Altamonte Springs, Texas Instruments 

....................................... 407-280-2116 
MA Attleboro, Texas Instruments .....•... 5OB-699-5245 
NC . Charlot1e, Texas Instrumenls .......•. 704-523-4132 
TX Dallas, Texas Instruments............ 214-917-7550 

TEXAS INSTRS, Information Technlg. Grp, P. O. Box 
B09063, Dallas, TX 75380-9063, Tel: 1-8OC).527-3500, 
TELEX: 73324 TEXINS CAL., TWX: 910-887-4702; EII1IL: 
80,696 

TEXAS INSTRS.; Matis. & Controls Grp., 34 Forest St, 
Attleboro, MA 02703, Tel: 5OB-699-3BOO, TB.EX: 92-7708, 
TWX: 710-346-0566, FAX: 508-899-1819 

TEXAS INSTRUMENTS, Datallmage . Sensing 
(Opto), P.O. Box 655474 MS B206, Dallas, TX 75265, Tel: 
214-995-6611, TWX: 911H167-4702; EmpI.: ao,ooo 
Worldwide 

TEXAS. OPTOELECTRONICS, INC, 714 Shepherd Dr. 
Garland, TX 75042, Tel: 214-4B7-()085, FAX: 214-27&-
8059; FSC No.:' 63034; Ernpl: 102; SIs. Mgr: Jim 
Thompson 

TEXAS TRANSFORMER CORP. PO Box B8022o, 
Plano, TX 75096, Tel: 214-424-1581, FAX: 214-424-1588; 
FSC I0I0;: 1181; EmpL: 80; 818. Mgt: Felix SmRh 

THALER CORP. 10940 N. Stallard PI. Tucson, AZ.85737, 
Tel: 802-742-5572, FAX: 802-742-9826; FSC I0I0;: 70770; 
EmpI.: 6; SIB. Mgr: Joy Barton 

TH ELECTRONICS, 31 E. 400 s.. Orern, UT 84058, Tel: 
801-226-1383, FAX: 801-226-1437; Empl.: 321; SIs. MgT: 
Frederick R. Hyatt 

THERMACORE INC., 780 Eden Road, Lancaster, PA 
17801, Tel: 717-569-6551, FAX: 717-569-4797; Empl.: 44; 
SIs. Mgt: George Meyer .••.••..••.•.•....••.•• C.l666 

LocsJ Sales Offices & Reps 
CA . San Francisco, Shaw-Tech ••.••••••.• 415-961-4775 
MA Lexington, Zieco Inc................... 617-861-8300 

THERMALLOY, INC_ 2021 W. ValllIIj View, p.o. Box 
810a39, Dallas, TX 75381-0839, Tel: 214-243-4321, FAX: 
214-241-4656; Empl.: 268; SIs. MgT: Lany Marshall; DiIIl. 
Mgr: lisa Wilson .•..•..•••.•.••.••••.••••.••.•. Col667 

LocsJ Sales Offlcss & Reps 
AL Huntsville, Montgomery Mktg., Inc. ..•• 205-B3IHl49B 
AZ Phoenix, Integrated Sys. & Dvc. SIs. .•• 602-971-6250 
CA Mountain View, Strauba Assocs. ...... 415-969-6080 
CA Woodland Hills, Inters1ate MkIg. Assocs. 

.•.. . ..•. .•.. • . .. . .. ..•• ..•.••.••••. . .• 816-8B3-7B06 
CO Denver, Undbarg Co. .•............... 303-756-8033 
FL Maitland, EIR, Inc. .••.• • • . • • • • . • . • • . •• . 407-660-9800 
GA Norcross, Montgomery Mktg., Inc. ••..• 404-447-6124 
IL EI< Grove Village, OesIs Sis. Corp.... . . 706-84().1850 
IN Ft WBlfII8, RQ Whitesell & AssoCs. .. 219-432-5591 
IN Inclanapols, RD. Wltesell & Assocs. .. 317-876-5000 
IN Kokomo, RO. Whitesell & Assocs. .... 317-457-9127 
KS OVerland Pari<, Spectrum Sis. •.•.• • . . . 913-646-8811 
KY Versailles, RD. WhItes8lI & Assocs. •.. 806-873-1182 
MI Grand Blanc, R O. whltesen & Assocs. 

••••.•••..••..••••..••...••..••..•••••. 313-695-0770 
MI Grand RapIds, RO. Whitesell & Assocs. 

· •.••••.. : . • • . • . . • • • • . . . • . • . • • . . . • . . . • . 616-942-5420 
MI SouthfieIcI, RQ Whitesell & Assocs. .. 313-352-5454 
MI St Joseph, RQ WhiteHll & Assocs. .. 616-883-7337 
MN Minneapolis, Comstrand, Inc. . . •. . . . . .. 612-788-9234 
MO Florissant, SpecIrum Sis. •......•..... 314-921-1313 
NH Salem, Sales Engrg.-Co., Inc. ••..•..... ~5521 
NJ Cherry Hill, Trinlde SIs. Inc. •••..•..... 809-795-4200 
NM Albuquerque, Undbarg Co............. 505-881-1006 

NY Ithaca, Bob Dean, Inc. .•......... "'... 807-257-1111 
NY MelvIlle, ComIronIc Assocs. ...••.•..•• 516-249-0506 

. NY Wappinger Falls, Bob Oean; Inc. .•.••• 914-29N1404 
NC RaJeIgh, Montgomery MkIg., Inc. ••••.• 919-B5HlOl0 
OH Cincinnati, RO. WhiteMlI & Asaoca. .:. 513-526-5844. 
OH Cleveland, R.o. Whitesell & Asaoca. •• 218-447-9020 
OH CokIrnbus, RD. Whitesell & Asaoca. •. 614-886-9396 
OH Dayton, RQ Whitesell & Asaoca. •...• 513-298-9548 
OR Beaverton, UnI Camp, Inc. .••...•.•••• 503-643-1845 
PA PiIIsburgh, RQ WhiteMlI & Asaoca. .• 412-963-8181 
TX Austin, Ion Asaoca. •.•..••...••... \... 512-794-9006 
TX Grand PraIrie, Ion Asaoca. ..... ;...... 214-647-8225 
TX HOUSIon, Ion Assocs. .•..••........••. 713-537-7717 
UT SaIIl.ake CIty, Urdlerg Co. •...•..... 601-4B4-B089 
WA Snohomish, UniComp, Inc. ......•..••. 206-568-0511 
WA Spokana, UniComp, Inc. . • • • . • • • • •• • • • • 509-922-4883 
WI Brookfield, Oasis Sis. Corp. ....•.•.•.. 414-782-6680 
PR San Juan, Electronic Tech. Sis., Inc. .•. 809-796-1300 
Can Calgary, Teoh-Trek, Lid. ..••..•.•..••• 403-24H719 
Can MlssIssauga, On!, Tech-Trak Lid. •..•• 416-239-0388 
Can Nepean, Tech-Trek, lid. .............. 613-225-5161 
Can RIchmond, Teoh-Trek, Lid. ••..•••.•••• 604-276-8735 
Can Ville St Laurent, Tech-Trek, lid. ...... 514-337-7540 

THERMAX WIRE CORP, 32-02 Linden PI., Flushing, NY 
11354-2897, Tet. 716-939-8300, TELEX: 845587, TWX: 
710-582-2551, FAX: 719-888-3704; FSC I0I0;: 12614; 
EmpI.: 220; SIs. Mgt: Joseph A. Caldello 

THERMIK CORP. Thermik Sensor Technics, GmbH, 
100 industrial Drive, New Bern, NC 2B582, Tel: 919-636-
5720, FAX: 919-636-5757: En\1: 13 . 

LocsJ Sales Offlces & Reps 
WI Racine, K M G Sis., Inc. .•.••.••••.•••• 414-634-6658 

THERM-O-OISC, INC., Sub. Emerson Etec.. Co., 
1320 South Main St, P. Q Box 3538, Mansfield, OH 44907-
0538, Tel: 419-525-8500, TB..EX: 987455, FAX: 419-525-
8344; SIs. Mgt: LA. cieri< .•..•.....•... 801391, 1885 

THERMDDISC· 
IIiIDwBT CClMPONENIl PRODUCT GIDJ' 

FPJ(: 419-525";8344 
THERM-O-OISC, INC., Midwest Components 

Product Grp., 1320S.MalnStP.Q Box 3538, M-neIcI, 
OH 44907-()538, Tel: 419-525-8450; FSC I0I0;: 50157; SIs. 
MgT: Lanny Clark .....•........ : ....•...• 801",1. 

LocsJ Sales Offlcss & Reps 
AZ Tempe, TrentlIy Assocs. .....•.. .•.•.. 802-967-2058 
CA San DIego, Hadden Asaoca. .•...•.... 619-566-9444 
CA Saratoga, Tes1o, Inc. •••..•••.••••••..• 409-253-1900 
CA WestrninlSler, West EICIms. .•..•.•...• 714-698-0120 
CO Wheat Ridge, Trembly Assocs. ..•...• 303-421-8900 
CT Middlelown, Gerb8r Sis. ••.••••.•••.•• 203-347-3000 
FL Ft UwderdaIe, Gian White Assoc. •.•. 305-977-5665 
GA Norcross, Glen While Assoc. .•...•... 404-441-1447 
II. ChIcago, Dofin SaIsS Co. ..•.......... 312-498-8770 
IN Incianapolls, Wilson Tech. Sis. ....•.•• 317-872-2513 
MD Baltimore, Glen While Assoc. ......... 301-321-7235 
MA Waftham, Gerber Sis. ...... : ••.•.••••• 617-890-3334 
MI Grand Rapids, William Moses .•.....•• 616-795-895B 
MN Eagan, Relcomp ..•.••.••..•......•.•. 612-6Il9-8006 
MO St Louis, ~nger & Co. .....•. 314-343-2221 
NV Las Vegas, Trembly Asaoca. .......... 702-739-9770 
NJ W. C8IdwaII, GrImm, Siegel Assocs. ••• 201-575-9300 
NM ARluquerqua, Trambly Asaoca. ••.•••.• 505-266-8618 
NY PiIIsIord, James E Zimmerman Sis. •.• 716-381-3188 
NC Charlot1a, Gian White AssocS. ....... : 704-522-7707 
OH Dayton, Jay Engrg. •.•............•... 513-253-2151 
TN Gray, Glen While Asaoca. ..... . . . . . . • . 615-477-8850 
TX DaHas, Noroom .....••...•.......••... 214-386-4l18lI 
UT SaIl Lake City, Trembly Assocs. . . . . . • . 801-486-5292 
VA Lynchburg, Glen While Assoc. .•.....• 604-385-8110 
WI Milwaukee, D. Dofin Sis. .•.••..•..•••• 414-482-1111 
Can Mlsalssauga, Ont, .Gldden-Morton Assoc. 

.•••.••••••••.•••••••••••••.••••••••••• 416-671-8111 

THERMODYNAMIC ENGINEERING INC. 48BO Adohr 
Lana, CamarIllo, CA 93012, Tel: 905-484-0472, FAX: 80s-
482-0693; EII1IL: 30; SIs. Mgr: Daniel Gantka 

THERMODYNE INTERNATIONAL LTD, 2OB5O S. 
Alameda, Long Beech, CA 90810, Tel: 213-803-1978, FAX: 
213-603-1929; FSC I0I0;: 29724; EII1IL: 1 ()()'12O; SIs. 
MgT: Gary S. Ackerman 

THERMO ELECTRIC, 109 FIfth St, Saddle Brook, NJ 
07662, Tel: 201-843-5800, TB.EX: 178127 
THERM02SARC, FAX: 201-843-7144; En\1: 375 

802 North American offices only. For worldwide reps & distributors, see Vol. W: EEM 1991 



Manufacturers and Sales Offices nil'l~,"P\I TNRTE 
THERMOELECTRICS, See TECA THUNDER SCIENllFIC CORP. 623 Wyoming 9.E, TITAN AC POWER SYSTEMS, See Compact Power 

AIb\4Jerque, 11M 87123, Tel: 505-266-8701, ~72- Co. 
THEAMOLAB. 14713 Keswlck St, Van Nuys, CA 91405, 

Tel: 818-787-4084, FAX: 818-908-1647; FSC No.: 09152 

n28, FAX: 505-286-8203; ~: 28; Sis. Mgr; J. L 
Bennewltz 

THERMOMETAICS, INC. 806 u.s. Hwy. 61, Edison, NJ TIDEWATER TECHNOLOGICAl.. INC. 611 Industrial 
06817-4695, Tel: 908-287-2870. FAX: 908-287-6847; FSC PI<. Dr. Newport News, VA 23602, Tel: 804-874-2800, FAX: 
No.: FSCM 58090; EmpL: 175; SIs. Mgr; John Carter, Jr. 804-874-7890; EmpL: 30 

THEAMONICS, INC. 3350 Scott Blvd., Bldg. 32, Santa TIF INSTRUMENTS, INC. 9101 N.W. 7th Ave., Miani, FL 
Clara. CA 95054, Tel: ~ FAX: 408-498-6918 33150, Tel: 305-757-86", FAX: 305-757-1028; En'1lL: 

500; SIs. Mgr; Carnron PeIrie; Dist. Mgr; Gary Hladllek 

THERMOSEN, INC., Allied Controls, Inc., 562 Ceptain 
Neville DrIve, Waterbury, CT 06705, Tel: 203-757-4200, 
FAX: 203-757-4202; FSC No.: 00428; Empl.: 10 Til INDUSTRIES INC. 1385 Akron St, Copiague, NY 

11726, Tel: 516-788-5000, TELEX: 144631, FAX: 516-768-
5063; SIs. Mgr: Jim Roach, VP Sis. 

TITCHENER, E. H. & CO. 1 Titchener P~ Binghamton, NY 
13902, Tel: 607-n2-1161, TWX: 51 ()'252-1965, FAX: 607-
771-o264;~: 235 

TlW SYSTEMS, INC. 1264 Geneva Drive, Sunnyvale, CA 
94089, Tel: 408-734-3900, TELEX: 348352, FAX: 408-734-
8979; EmpL: 100; Sis. Mgr; Debora Hoft-Thompson 
(Amplifiers) 

TL INOS. INC. 2541 Tracy Ad., Northwood, OH 43619, Tel: 
418-668-8144, FAX: 419-866-6534; Empl: 100; SIs. Mgr; 
Ted Stechschufte 

TMC SYSTEMS (ARIZ.) INC., See Dale Electronics, 
THERMOSET PLASTICS INC., 5101 E. 65th St, 

Indianapolis, IN 46220, Tel: 317-258-4161, TWX: 91()'25()' 
5447, ESYLNK: 62045624, FAX: 317-252-6402 TIL-TEK LIMITED, 500 Van Buren St, P.O. Box 550, Inc. 

THERMOSET PLASTICS INC. 5101 East 85th St, 
Indlanapols, IN 46220, Tel: 317-258-4161, TELEX: 91()' 
25G-5447, ESYLNK: 62045624, FAX: 317-252-6402; 
EmpL: 65; SIs. Mgr; Bob Meyer 

THERMOTRON INDUSTRIES, A Venturedyne, Ltd. 

Kemplville, Ontario, Canada KOG lJO, Tel: 613-258-5928, 
TELEX: 053-4370. FAX: 613-258-7418; SIs. Mgr: Hector 
Boudreau 

TIMBEA~ TOP, HopIcins Ad., Box 517E, watertown, CT 
06795,'Tel: 203-274-6706, FAX: 203-274-6041; FSC No.: 
06773;~: 5; SIs. Mgr: W. E.. Fischer 

Co. 291 Kollen Park Dr. Holland, M149423, Tel: 618-393-
4560,TELEX:622-05037,FAX:618-392-5643;En'1lL:800; TIME AND FREQUENCY LTD. 2315 NW 107 Ave., 
SIs. Mgr: John Condon/Don Undeman Miarn~ FL 33172, Tel: 305-593-6000, FAX: 305-593-6002; 

Empl.: 110; SIs. Mgr: Sandy Cohen 

THHC/ LAMP DIVISION, The Home & House Center, 
Inc., 17870 Castleton St, Ste. 248, City of 1nc1, CA 91748, TlMECO, INC. 1035 - 26th St, P.o. Box 8038, Huntington, 
Tel: 818-985-60118, FAX: 818-81G-4746; Empl.: 5; SIs. WV 25705, Tel: 304-523-5149; EmpL: 7; SIs. Mgr: James 
Mgr: Clint N.W. Ung; Dist. Mgr; Clint N.W. Ling E. Myers 

THIELEX PLASTIC CORP., See rrw Thielex 

THINCO DIV. HULL CORP. Davisville Rd., Hatboro, PA 

TIME LOCK, INC. 87 Weier Mill Lane, Great Neck, NY 
11021, Tel: 518-487-0690, FAX: 518-487-<1927; Empl: 6; 
SIs. Mgr: Emie Odierna 

1904Q, Tel: 215-672-7aoo. TELEX: 65G-298-3aoo. FAX: TIME MARK CORP. 11440 E. Pine St, Tulsa, OK 74116, 
215-672-7607; FSC No.: 06405; Empl: 8; SIs. Mgr; John Tel 9 ft .ftft 
L Hull : 1......,.,..1220, FAX: 918-437-7564; EmpL: 60; SIs. 

Mgr: Steve Purple; /Jist. Mgr: Steve Purple 

THIRD DOMAIN, INC. P.O. Box 17568, Tucson, AZ 85731- TIMEPLEX, INC. 400 Chestnut Ridge Rd., Woodcliff Lake, 
7568, Tef: 602-29().1820, TELEX: 602-865-1189; Empl.: 9; NJ 07675, Tel: 201-93O-46OQ, TELEX: 1762OQ, TWX: 71()' 
SIs. Mgr: Sharon Raben 99().7270; FSO No.: 7035-0001; EmpL: 15006; SIs. Mgr: 

THIRD WAVE INSTRUMENTS, INC. 266 Cambridge St, 
Burlngton, MA 01603, Tel: 617-273-0779, FAX: 617-272-
8150; Empl: 12; SIs. Mgr: Daniel C. Wiswell 

THOMAS & BETTS CORPORATION, 
ELECTRONICS DIV. 200 executive Center Dr. p.o. 
Box 24901, Greenville, SO 29618-2401, Tel: 603-678-
29OQ, FAX: 603-678-2994; FSC No.: 59730; EmpL: 4,700; 
SIs. Mgr; Rich Kampf 

THOMAS ELECTRONICS, INC. 100 Riverview Dr. 
Wayne, NJ 07470. Tel: 201-696-5200, TWX: 310-685-
3328, FAX: 201-696-6298; FSO No.: ;01852; Empl: 380; 
SIs. Mgr: Bruce PlageI, VP Sis. 

THOMSON ELECTRON TUBES & DEVICES CORP. 
Thomson CSF,4OGCornmerce, Totowa,NJ 0751" Tel: 
201-812-9000, TWX: 71 ().QB7-7901, FAX: 201-812-9050; 
EmpL: 20; SIs. Mgr; Victor Pastore 

THOMSON PASSIVE COMPONENTS CORP. 6203 
Variel Ave., Un~ A, Woodland Hills, CA 91367, Tel: 818-887-
1010. TELEX: 408067, TWX: 31 G-371-9759; EmpL: 150; 
SIs. Mgr; Geoff Edge 

THORDAASON MEISSNER, Components Corp. of 
Amer., 628 Belmont St, Ml Carme~ IL 62863, Tel: 618-
282-5121, FAX: 618-283-3150; FSC No.: 96256; EmpL: 75; 
SIs. Mgr: Wlilarn A. Chidester; /Jist. Mgr: Pat Hoh 

THORN AUTOMATED SYSTEMS, INC, THORN EMI, 
835 Sharon Dr. Westlake, Ohio 44145, Tel: 216-871-9900, 
FAX: 218-871-8320; Empl: 330; SIs. Mgr: Nick Martello 

THORN EMI ELECTRON TUBES INC., 23 Madison Rd., 
Fairfield, NJ 07006, Tel: 201-575-5568, TELEX: RCA 
221236 TEGI, FAX: 201-575-8717;~: 25; SIs. Mgr: 
Michael R. Avetry 

THORSON ENGINEERING CO. 6225-76th Sl 9.E, 
Snohomish, WA 9629Q, Tel: 208-334-4214 

THREE-FIVE SYS. INC. 10230 S. 50th ~ Phoenix, AZ 
85044, Tel: 602-496-0035, TELEX: 51().601-1436, FAX: 
602-498-0188; FSC No.: 70385; Empl: 300; Dist. Mgr; 
Julie Scarboro 

3M CO. see listing under letter "M" 

I 

Alan KazanoIf 

Thermotron 

Big Savings with Used 

Environmental 
Test Chambers 

Sales • Rentals 
Meehaniea~ (02, & LN2 

Systems Available 

Specialists In "comIi"_ "'-hers 'rom: 
Blue M, Della Design, Ranseo, 

Tenney, & Thermolron . 

For Product Information & Ordering, 
Call RAG Electronics ••• 

~. 800·732·3457 
U 818·998·6500 

<i§i> 
RAG Electronics, Inc. 

21418 Parthenia St., Canoga Park, CA 91304 

TNR TECHNICAL INC. 279 Douglas Ave. No.1112, 
Aftarnonte Springs, FL 32714, Tel: 407-862-4311, FAX: 
407-662-4469; EmpL: 9; SIs. Mgt'; Jerrold Lazarus 

FROM STOCK 

VOLTAGE,CURRENT 
and PHASE MONITORS 

THETA-J 
Over 

8.000.000 
Relays & 
Switches 
in Stock. 

The 
Largest 
Relay & 

Switches 
Distributor 

in the World. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Oay 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 803 



TOBED Manufacturers and Sales Offices Directory 
TOBE DEUTSCHMANN LABS. INC, 550 Turnpike St., MD BeltsVille, Pe1Jicko Sis., Inc. ....... ,... 301-937-4960 

canton, MA 02021, Tel: 617-1128-3386, FAX: 61H128- MD GaIIhersbuIg. Axis EIctms. ............ 301-840-9640 
3048; FSC No.: 21966; EmpL: 25; SIB. Mgr: T. MA Andover, Aved Elclms..lnc. ......... ;. 800-441-AVED 
DeuI8Chmann. Jr. MA Billerica, Baldwin Comps. Ctr. Inc. ••••• 508-667-6710 

TOCOS AMERICA, INC" Tokyo C08IIlOII Electric 
Co., Ltd., 565 west Golf Road, Arlington Heights, L 
80005-3904, Tel: 708-364-72n, FAX: 708-364-7317; 
EmpI.: 2,000; SIB. Mgr: Robert W, Kruse 
.................... : .. .. .. .. .. .... .. .. .... A·2070-2071 

I.DcaI Salell Offices & Reps 
N. AthenS. WlA & Assocs. .............. . 
CA Cotton. 4 Star Elec. Comp. Sis. ...... .. 
CA Laguna Hills, 4-Star EIecl Comp. Sis. •. 
AZ Phoenix, Compass Mktg. & Sis. ...... . 
CO Englewood. Compass MKtg. & Sis. ... . 
CA Mountain View, Leddy Assocs. ....... . 
FL Coral SprIngs. Graham Assocs., Inc. •• 
FL Indalanlk:, Graham Assocs.,lnc. •••..•. 
FL Orlando, Graham Assocs., Inc. ........ 
FL Palm Bch. Gdns., Graham Assocs.. Inc. 

GA Lawrenceville, WlA & Assocs. ....... . 
L Chicago, M. GoIIHeb Assocs. Inc. •..•• 
FL Largo, Graham Assocs., Inc. ........ .. 
IN Indanapolls, OM Assocs. ............ . 
MD Randallstown, Chesapeake Indl Mktg. 

MA Woburn, Radian Assocs., Inc. •••.•.•.• 
MI Grand Rapids, Mlltlmore Sis., Inc. .•... 
MI Nov!, Mlltlmore Sis., Inc .............. .. 
MN Roseville, Vector Comp. Sis. ........ .. 
MD Sl Louis, G.M. Brown & Assocs. .....• 
NM Albuquerque, Compass Mktg. & Sis. •• 
NY Pittsford, Franklin Sis. Corp. .......... . 
NO CharIo1te, Quantum Mktg.. Inc. .•.•••.. 
NO Raleigh, Quantum Mktg.. Inc. ........ .. 
OH Kettering, Spectr&Com .............. . 
OH Novelty, ~m .............. .. 
PA Phlladefphia, Chec.k Assocs., Inc. •••••• 
TXHousIOn, 8an'y Sis., Inc. .............. . 
TX Richardson, Barry Sis., Inc. .......... .. 
WA Seattle, Norlhrnar, Inc. .............. .. 
WI Milwaukee. M. GottHeb Assocs. Inc. ..• 
WI Oregon, M. Gottlieb Assocs. Inc. ..... . 
Can GIpucester, True North Technlg. ..... . 
Can MonIreal, Que., True North Technlg. .. 
Can RexdaIe, True North Technlg. ........ . 

I.DcaI Di8IribuIors 
N. Huntsville, RepIron EIctms. ..........• 
CA Fref11Ont. KEA EIctms. .............. .. 
CA 1ndustry,!TN. EIcIms. SIs., Inc. ...... .. 
CA Irvine, Kalex Elclms. ................ .. 
CA San Diego, Southland Camps. Inc. ..•• 
CA Santa Marla, Garrett Inst & Comps. .,. 
CA Tustin, H.T.s. ........................ . 
CA Van Nuys. EW Elctms. .............. .. 
CA Yorba Unda, Corona E1ctms. ........ . 
FL Clearwater, Atlantic Elctms. ..••.....•. 
FL Deerfield BCh., Atlantic EICIms. •....... 
FL Ft Lauderdale, Stock Elctms. .......... 
FL Ft Lauderdale, ReptrOn EIctms., Inc. .. 
FL Lakeland, Atlantic Elctms. ............ . 
FL Tampa. Reptron Elctms., Inc. •.•....•.. 
FL W. Palm Beh., AUantic EIcIrn$. ••••..•• 
GA Norcross, Reptron EIcIms., Inc. •••...•• 
IL Bensenville, Voyager EIcIrn$. ••••••••• 
IL Schaumburg, CPS Elclms., Inc. ••..••• 
IL Schaumburg, Reptron EIctms., Inc. : ..• 
IN Indanapolls, Maunler Elctms. Supp. ., • 
IN IndanapoIia, MAA EIctms. .......... .. 
IN Inclanapolls, RM. EIcIrn$. Co. Inc. ••.•. 

205-233-7893 
714-872-0988 
714-583-8781 
602-996-0635 
303-721-9663 
415-969-8313 
305-341-5102 
407-713-6631 
407-299-1001 

407-622-4049 
~ 
312-n5-1151 
813-539-6n9 
317-642-4424 

301-653-0476 
617-933-7386 
616-642-9721 
313-349-0260 
612-631-1334 
314-839-3600 
505-344-9990 
716-248-8251 
704-523-6822 
919-846-5728 
513-299-0864 
216-336-5228 
215-487-3007 
713-784-5860 
214-234-0255 
206-524-5170 
414-546-4466 
608-835-5540 
613-837-2553 
514-646-7058 
416-744-2233 

205-722-9500 
415-651-2600 
816-968-8515 
714-863-1230 
619-673-3BOO 
605-922-0594 
714-259-n33 
816-782-9020 
714-283-8185 
813-531-5900 
305-698-6400 
305-976-9875 
305-735-1112 
813-667-0200 
813-854-2351 
407-686-8553 
4~13OO 
708-860-1300 
7Q&.884-8620 
708-862-1700· 
317-635-3511 
317-633-6699 
317-291-7110 

'[§~ 
BRILL 
ELEC I RONICS 
(415) 834-5888 
610 E 101h S1 . Oakland. CA 94606 

CIOMZ®) 
(213) 452:-8002 

MI Livoni8, Reptron E1ctms., Inc........... 313-525-2700 
MN Fridley, Voyager EIctms. .............. 612-571-7766 
MNMinneapoIis, K & H EIcIrn$. Distbg. Corp. 

.. .... .. .. .. .. .. .. . .. .... . • .. . .. .. .... • 600-328-8515 
MN Minnetonka, RepIron EIcIms., Inc. .•••. 612-93IHlOOO 
NH SaJem, Diamond EIcIrn$. .............. 603-894-4420 
NJ WhIppany, Ani. .. ............ :....... 201-42&-0510 
NM Albuquerque, BeIatron ............ .. .. 505-621-1122 
NY BuIIaIo, SummK Dials. ................ 716-667-2600 
NY Ronkonkoma, Baldwin Camps. Ctr. Inc. 

NY Syracuse, AD.R Technlgs. ...••....••• 
NO Raleigh, Reptron EIcIms. ............ .. 
OH CincInnati, Schuster EIcIms.. Inc. ••.... 
OH Solon, Reptron. EIotms. .............. . 
OH Twinsburg, Schuster EICIms. .•.•••.••• 
OH Worthington, Reptron EIcIms.. Inc. •.•. 
PA Wayne. Paak EIcIrn$. .............. , .. 
TX Austin, TII1kertronIcs, Inc. ............ . 
TX Carrollton, Reptron EIctms. .......... . 
TX Dallas, 011 the SheN Comps. ........ .. 
TX Richardson, Comp. TechnIg. Corp. .. .. 
TX Richardson, 011 the Shell Camps. •..•• 
WA Seattle, KAM ....................... _. 
WI Mequon, Lake-V_ EICIms. Corp. .••• 
Can BurlingtOn, Alternate Source Comp. .. . 
Can Calgary, Memco .................... .. 
Can Surrey, Mamco ...................... . 

800-645-5608 
315-437-7087 
919-670-5189 
513-489-1400 
216-349-1415 
216-425-8134 
614-436-6675 
215-293-9000 
512-926-4420 
214-702-9373 
214-247-0052 
214-437-2211 
214-238-0808 
206-382-1300 
414-3n-6250 
416-335-6385 
403-258-3399 
604-590-1553 

TODD 
PRODUCTS CORP. 

FAX: 516-231-3473 
TODD PRODUCTS CORP., 50 Emjay Blvd., Brentwood, 

NY 11717, Tel: 516-231-3366; Empl: 250 
..•.•.. : ••..••••.•••.. :..... .••••••• 001505, 2077-2106 

I.DcaI Salell Offices & Reps 
N. Huntsville, Glen WhHe Assocs. .... .... 205-882-6751 
CA Huntington Bell., Todd Prods. Corp. ... 714-989-8633 
CA San Jose, Quantum Coefficient Sys. .. 408-432-1070 
CO . Englewood. Thorson Rocky MIn Inc. 

FL Deerfield Beach, Glen White Assccs. 
. .. .. .. .. .. .. .. .. .. .. .. .. • .. .. .. .. .. ... 305-570-8545 

FL Satellite Beach, Glen White Assocs. .. 407-n3-3514 
FL Tarpon Springs. Glen Whfte Assocs. .. 813-938-7557 
GA Norcross, Glen White Assocs. ........ 404-441-1447 
IL Elk Grove VIg., Control SIs. Inc. ....... 708-595-2110 
MD Towson, Glen White Assocs. ......... 301-321-7235 
MA Hingham, Northeast Reps. ............ 817-749-6700 
MI Uvonia, Electro Mktg. ................. 313-421-7590 
MI Muskegon, aectro MKtg. ............. 616-798-1912 
MN Mlmeapolis, R K. Sales Assocs. ...... 612-571-1001 
MO Grandview, Harri&-Hanson Co. ........ 616-763-6200 
MO Sl Louia, Harris-Hanson Co. ..... _.... 314-43~3611 

NJ Fairfield, TAM ........................ 201-575-4130 
NJ Princeton, Murtronic Assocs. .. . . . • . . .. 609-394-3737 
NY Syracuse. Labtronics ................. 315-455-7314 
NO Raleigh, Glen WhKe Assocs. .......... 919-646-1931 
OH Da~n, Electro Mktg. .......... _ .. .... 513-890-8322 
OH No. RcyaIton, Electro Mktg. ........... 215-582-0075 
OR Portland, Venture Mktg. ............... 503-624-0617 
PA Pittsburgh, Electro Mktg. .............. 412-823-5400 
TN Gray, Glen White Assocs. ............. 615-477-6850 
TX HoustOn, AID Elctms. Inc. ............. 713-575-7959 
TX Irving, AID EIctrs. Inc. ................. 214-790-4761 
UT sa. Lake City, Thorson Rocky MIn Inc. 

.. .. .. .. . .. .. .. .. . .. • .. . . . .. .. . .. .. . ... 601-642-1683 
VA Lynchburg, Glen White Assocs. ....... 604-385-6110 
WA Bellevue, Venture Elctms. Inc. • . • . . . . . • 206-454-4594 
WI Brookfield, Control Sis. Inc. • _. ___ .. ... 404-797-9500 

TODD SYSTEMS, INc.. 50 Ash St., Yonkers, NY 10701, 
Tel: 914-983-3400, FAX: 914-963-3506; EmpI.: 45; SIB. 
Mgr" S. Edwards ......................... A'2436-2441 

Local Di8IribuIors 
N. MobIle, Kretzer's Inc. .............. .. .. 205-438-5611 
CA San Francisco, Aria Corp. .,........... 415-550-6605 
CA San Franciscc, Delray Distr. .......... 415-7n-4405 
CT Norwalk, Park Distr.. .. .. .. .. .. ... .. .. . 203-853-2010 
FL Miami, Gey Mar, Inc. .................. 305-371-0765 
FL Miami Bell., a Frank Inc. ........ ~ .. .. • 305-861-8227 
GA Macon, Giga Corp. .................... 912-745-2897 
IL Skokie, Sargent Welch Inc, ........•.... 312-Bn-D600 
LA New Orleans, GuK Marine Supp. •..•.. 504-525-6252 
Me Bethesda, Atlee Sis. .................. 301-897-8086 
MA Revere, Sozio's............ ........... 617-547-6900 

NJ Newark, Cotrapex, Inc. ................ 201-589-1416 
NJ Newark, PInto Trading ................ 201-344-n48 
NY New YOlk, ABC Trading Co. .......... 212-228-5060 
NY New YOlk, Rosetta Elec. .............. 212-233-9068 
NY New YOlk, Taft EICIms. ............... 212-575-5194 
OH Dayton, K. EICIms. .................... 513-426-1Bn 
TX Houston, Cross & Co. ................. 713-673-3100 
TX Houston, Western Sis. ................ 713-869-6671 
VA Fairfax, AtlantIc Export • .. .. .. .. .. .. .. • 703-573-6363 
WA Seattle, ForeigN EIcIrn$. .............. 206-682-2761 
WA Seattle, Peart EICIms. ................. 206-622-6200 
EXP NY, New YOlk, Able InIL, Ltd. • • • • . . • • • . 212-696-5300 

TOKIN AMERICA, INC. 155 NIcholson Ln. San Jose, CA 
95134. Tel: 408-432-8020, FAX: 408-434-0375; Empl: 20; 
SIB. Mgr: William English; Dist. Mgr: William English 

TOKIN MAGNETIcs. INC. 1100 Fulton Place, Fremont, 
CA 94539, Tel: 415-490-7500, FAX: 415-490-7502; EmpI.: 
70 

TOKO AMERICA, INC. 1250 Feehanville Dr. Mt Prospect. 
IL 60056, Tel: 706-297-0070, FAX: 708-699-7864; EmpI.: 
75; SIB. Mgr: Frank Migliarese; DIBt. Mgr: Torn Quinlan 

TOPAZ, INC., See Square D Co. Power Protection 
Sys. 

TOPFLIGHT, 160 East 9th Ave., YOlk, PA 17404, Tel: 717-
643-9901,800-233-9386, FAX: 717-645-6067; Empl: 250; 
SIB. Mgr: Bill CiabatIoni 

TOPLINE COMPONENTS, P.o. Box 5100. Gardei1 Grove, 
CA 92645, Tel: 714-896-3830, FAX: 714-891-()321; EmpL: 
50 

TOPWARDINSTRUMENTS, Div. of Haurnan, Inc.. 
2031 Ringwood Avenue, San Jose, CA 95131, Tel: 406-
434-08118, TWX: 510-101-2820, FAX: 408-434-9832; 
EmpL: 1000; DIBt. Mgr: Thomas C. Trieu 

TOAAD COIL CO., INC. 283 Unden Ad., Wayne. NJ 07470. 
Tel: 201-835-6195; Sis. Mgr: Dan Gupta 

TORELCO, INC., 14 Paine Ave., P. 0. Box 560, Irvington, 
NJ 07111, Tel: 201-374-8641, FAX: 201-374-7611; EmpI.: 
20; SIs. Mgr: David R Frankln ................ A.1278 

TOREMA U.SA, INC. 10401 West Office Drive, Hcuston, 
TX 77042, Tel: 713-977-2500, FAX: 713-9n-5031; FSC 
Nc.: ClB2R8; EmpL: 10; SIs. Mgr: David P. Snelling 

. SUPERIOR TRA~SFORMERS 

FAX: 301-860-0302 
TOROID CORP. OF MARYLAND, 608 Naytor Mill Ad., 

Salisbury, Me 21601, Tel: 301-66().0300; EmpL: 50; SIB. 
Mgr" Lennarl Elmlund .......... ,......... A.2442-2446 

Local SaIeIl Offices & Reps 
AZ Phoenix, SaguarO Sis. ................ 602-661-1856 
CA Anaheim, Texel ....................... 714-896-2941 
CA San Diego, Taxel ..................... 619-560-1050 
CA San Jose, Markating Co. .............. 406-272-6836 
CA Seal Beach, Taxel .................... 213-596-9411 
CA Simi Valley, Taxel .................... 605-58~1223 
IL Wheeling, Ed Jcyner & Co. ..••...•... 708-52().1200 
MA Scuthboro, SuIHvan Tech. Sis. ........ 506-485-2215 
NJ Newton, T & K SIs. ................... 201-579-7654 
NY Clark Mills, KLM Gamer ... ,.......... 315-853-6128 
NY Pittsfrod, KLM Gamer ................. 716'381-6350 
NY SmithtoWn, T & K Sales. .............. 516-724-3456 
PA Huntingdon Valley, Ed Leiby & Assoc. 

215-659-8938 
PA Huntingdon Valley, Ed Leiby & Assocs. 

...................... __ .. __ .... _ ..... _ 215-859-8836 
VT Ludlow, Verro & Assoc. ............... 602-226-5240 
VA Alexandria, Ed Leiby & Assocs. ....... 703-360-903II 
Can Nepean, Ont, Ellam & Assoc. Lid. ..... 613-727-3892 -, 

7[cR()TCL 
PRODUCTS 

_ I INC. 

FAX: 816-763-2278 
TOROTEL PRODS. INC., 13402 S. 71 Hwy. Grandview, 

M06403Q-3199,TeI:616-761-6314;Empl:25O; SIB.Mgt: 
H. Foland ........ ,.......... A.1274-1277,2448-2451 

804 North American offices only. For worldwide reps & distribUtors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
Local Sales OffIces & Reps 

AZ Tempe, Gassner & Clark Co. ......... . 
CA Redwood City, Hickey Ind. SIs. ...... .. 
CA Santa Ana, CaIIomia EIctm. Mktg. ... . 
co Monument, Sunbird Ind. ............ .. 
A. Orlando, ParroIt Assocs. ............ .. 
IN Greenwood, Valentina & Assocs. ....• 
KS Overland PI<., QOC Inds. ............ .. 
Me Baltimore, DicIdson SIs. Co. .......... . 
MA Lowet~ Underwood Sis. ............. .. 
GA AIIanta, L&D, Inc. .................... . 
NY Northport, R. P. Luce & Co., Inc. ...... . 
NY Syracuse, Rep Tech. Inc. ............ . 
NC RaleIgh, L & D, Inc. .................. . 
OH New Lebanon, J. N. Bailey & Assocs. 

602-968-9037 
415-594-9978 
714-835-2702 
719-481-2900 
407-83().0094 
317-88&-2260 
913-642-2214 
301-823-0923 
508-256-8191 
404-395-7079 
516-754-5084 
315-437-2845 
918-292-3201 

....................................... 513-687-1325 
PA Langhorne, R.P. Luce & Co. ........... 215-757-3518 

TOROTRON CORP., 519 South FIIIh Ave., Mt. Vernon, NY 
10550, Tel: 914-684-2050; E""L: 14; SIs. Mgr~ Miriam 
Zanger ..•..•.•....••.•••....•......•........... 001330 

TORO CORP. 32 w. Monroe St., BadIord, OH 44146, Tel: 
216-232-4100. FAX: 216-232-4104; Empl.: 50; SIs. Mgr~ 
Lee Seebeck 

TORTRAN INC., 915 Pembroke St., Bridgeport, CT 06808; 
Tel: 203-367-5188, FAX: 203-384-8120 ........ A02447 

TORWICO B.CTRNS. INc.. 410 Oberlin Ave. South, 
Lakewood, NJ 08701, Tel: 908-384-1800, FAX: 908-363-
6234; EmpL: 200 

TOSHIBA INSTRUMENTATION ON., Toshiba IntI. 
Corp., 5354 S. 129th E Ave., Tulsa, OK 74134, Tel: 918-
252-3546, FAX: 918-250-9023; ~: 20; SIs. Mgr ~ Lewis 
ESmlth 

TOTAL POWER INTERNATIONAL, INC, 418 Bridge 

MI livonia, Glesting & Assoc. ............ 313-476-8106 
CA Sanla Clara, Pinnacle Sis. ............ 408-24&-7400 
CO Denver, West .......................... 303-477-8180 
A. MaItland, ElF! ......................... 407-880-9600 
GA Noroross, EIecIrarnark ................ 404-44&-7915 
IL ArUngton HgIs., MB Sis. ............... 312-392-9499 
IN Carmel, Giesting & Assoc. ............ 317-1144-5222 
IA Cedar Rapids, ATS ................... 319-393-8260 
MD Rockville, CEtech ..................... 301-590-0111 
MD Timonium, CEtech .................... 301-88&-0315 
MA Randolph, Hatch.. .. .. .. .. .. .... .. .... 817-963-3306 
MI Coloma, Giesting & Assoc............. 616-468-4200 
MI Uvonia, Giesting & Assoc. ............ 313-476-8106 
MN Minneapolis, Scott EIctm ............. 612-929-2985 
NJ Mountainside, Henry G. Richter ....... 201-233-4815 
NM Alburquerque, CanIec Sis. ............ 505-889-9165 
NY Fayetteville, Henry G. Richter ......... 315-637-8713 
NC Raleigh, L & D Inc. .... .. .. .. .. .. .. .. .. 919-876-5301 
OH Cincinnati, Giesting & Assoc. ......... 513-385-1105 
OH Cleveland, Giesting & Assoc. ........• 216-281-9705 
OK Tulsa, Hugh J. Daley ................. 918-494-7711 
OR Beaverton, Quest Mktg. ............... 503-841-7377 
PA Phoenixville, Henry G. Richter ........ 215-495-6176 
PA Pillsburg. Giesting & Assoc. .......... 412-828-3653 
TX AusIin (xtaI), Rice EnIpr. .............. 512-355-2298 
TX AusIin (SIMM), Gardln-Moore .••... :.. 512-244-2859 
TX Fl Worth (xtal), Rice EnIpr. ........... 817-497-5284 
TX Plano (SIMM~ Gardin-Moore ......... 214-985-1193 
UT Sati Lake City, West .................. 801-292-8787 
WA Ballevue, Quest Mktg. ................ 206-747-9424 
inti Sen German, DigiHech SIs. .......... 809-892-4317 
Can MIssisseuga,Ont.. CanadIan Mktg. Technlgs., Inc. 

.. .. .. . .. .. .. . .. . .. . .. . .. .. . .. .. . .. . ... 416-812-0900 

TOYO SPECTRUM CORP. 2934 Corvin Drive, Senta 
Clara, CA 95051, Tel: 408-720-8877, 800-338-1981, 
tELEX: 297584 TEAM UR, FAX: 408-720-9843; SIs. Mgr~ 
BiD Nicklin 

St, Lowet~ MA 01850, Tel: 508-453-7272, FAX: 508-453- TRACEWELL ENCLOSURES, INC, 567 Enterprise 
7395; EmpL: 15; S/s. Mgr~ Patrick L.eIendre .... 002107 Dr. Westerville, OH 43061, Tel: 614-846-6175, 800-648-
All stales not listed call TP.1. direct 508-453-7272 4525, FAX: 614-846-4450; EmpI.: 50; SIs. Mgr~ Waller G. 
Local Sales OffIces & Reps Waldron .............. .............. .. .... Co1120-1125 

AZ Tempe, Thor Engrg. .................. 602-438-8494 
CA La Jolla, K & S Assocs. ............... 619-453-5720 TRA-CON,INC.55NOIIhSt.,MedfonI,MA02155, Tel: 617-
CA Sen Jose, Bytec Sis., Inc. ............. 408-435-8004 391-5550; EmpL: 55; S/s. Mgr~ Dan Romanow 
CA Torrence, Arnasco .................... 213-781-9494 

TRANSF 
Local DIsI1Ibufots 

AZ ScotIadaIe, SpIrIt EIcIms. ............ .. 
CA MIn. View, Comstock Dia1rs., Inc:. • , •••• 
NY Ronkonkoma, ~ DiBIr. Inc. ..• 
PA Conshohocken, MLC Dia1rs., Ltd. .••... 
TX Dallas, Thorson Co. .................. . 

8l12-9li&-1533 
415-989-3010 
518-981-8810 
215-825-31n 
214-233-5744 . 

TRAK MICROWAVE LTD. TRAK Microwave Corp., 
3/4 Undsay Court, Dundee Technlg. PIt, DWlcIae, ScoIIand 
DD2 lTY, Tel: 44-382-581509, FAX: 44-382-582843; 
EmpL: 30 

FAX: 813-886-2794 
TRAKSYSTEMS, DIY, TRAK MIcrowave Corp., 

4722 Eisenhower Blvd, Dept. E-l, Tampa, A. 33834-63111, 
Tel: 813-884-1411, TELEX: 52-627,1WX: 810-878-9140; 
FSC No.: 11165; SIs. Mgr~ Thomas L RciberIs 
••••••••.•..•..•..•••••.• ~.......... 001078, 11 ..... 1115 

Local Sales OffIces & Reps 
AL HuntavHIe, Magero & Assocs. ...•...•. 205-882-0827 
/liZ. Phoenix, J. Smith Assocs. . • . . . . . .. . • . . 802-287-0881 
CA Huntington Beech, ScIenIIIic Dvcs. West 

.. . .. .. .. .. . .. .. .. . .... .. .. .. .... .. .. .. 714-840-3501 
CA San Diego, ScIenIIIIc Dvcs. West .. . • .. 619-288-9835 
CA San Jose, ScIenIIIIc Oves. West . . . . . • . 408-554-0455 
CO Parker, Howard Assocs. .............. 303-841-5755 
FL Sarasota, Bass Assocs. ...... ......... 813-378-1405 
GA AtIenta, Magaro & Assocs. ............ 404-451-8882 
IN Fl WBIfnB, TX Sis. Indiana ............ 219-489-4447 
MD Andover, Saret Assocs. ........... ,... 508-475-9332 
MD Annapols, Blackwood Assocs. ........ 301-288-3669 
NM AbJquerqua, J. Smith Assocs. ........ 505-345-8501 
NC Greensboro, Magero & Assocs. ....... 919-282-4424 
OR Poftland, ScienIiIIc Dvcs. West •.•.•..• 503-248-8340 
PA Philadelphia, Rabel Assocs............ 215-922-6914 
TX Arllnglon, J. T. Houston Assocs........ 817-285-2931 
WA Bellevue, ScienIiIIc Dvcs. West .•..... 208-637.a145 
Can Ottawa, Giga Tron Assocs., Ltd. .. .. ... 813-225-40lI0 

CT Weston, Paquette Elclms. . . . . . . . . . . . . . 203-544-6424 
CO Denver, WEST Inc. ................... 303-477-8180 

TRACOR FLIGHT SYSTEMS, INC. Tracor, Inc., A TRANSAMERICA DB.AVAL, INC. See IMO Celaval, 

A. Fl Myers, Rainbow Sis. ............... 813-482-0019 
GA Lilburn, The PhiHip-Matthew Corp. •... 404-381-1662 
IL Brookfield, Synmark .................. 414-781-4775 
IL Palatine, Vina Sis., Inc. ................ 708-934-5476 
IN Indianapolis, Mohrlield Mktg. .......... 317-546-6969 
IA Cedar Rapids, ~Iete SIs. .......... 315-393-7610 
MD Ellicott City, Technology SIs. .......... 301-461-7802 
MA MarIloro, JDS Reps. .. .. .. .. .. . .. .. .. . 508-460-0187 
MI Brighton, AP. Assocs. .. .... ........ ... 313-228-6550 
MN Oakdale, Complete Sis. ............... 612-731-2923 
NJ Kenvi~ Compoments for Elclms. ...... 201-927-6662 
NY Albany, Lynn Assocs. ................. 518-459-1239 
NY BuIIaIo, Lynn Assocs. ................. 716-631-1)054 
NC King, The Phillip- M8IIhew Corp. .....• 919-963-9790 
OR PottIand, Index, Inc. ................... 503-297-3364 
PA Gibsonia, Lynn Assocs. ............... 412-443-3870 
TX Dallas, Rem ~nents............. 214-234-1069 
UT Salt Lake City, WEST Inc. . . . . . . • . . • . .. 801-292-6787 
WA Ballevue, Inex, Inc. .................... 206-451-9835 
WA Lynnwood, Blair Hirsh Co. ............ 206-774-6151 
WI Appleton, Vine SIs..................... 414-731-9873 
Can Mlssissauga, RFM Electro SIs. Inc. .... 416-877-0027 

Local DisIributDIs 
A. Orlando, Rainbow Sis. .............. .. 
GA Norcross, GMT Dis!. ................ .. 
MA Framingham, JDS Reps. ............ .. 
MA Marlboro, Nowl JDS Reps. .......... .. 
MI BrIghton, Applied Power Inc. ........ .. 
PA Reading, Barbey Elclrns. ............ .. 
TX Houston, Wofford .................... . 
TX Richardson, Off the Shell ............ . 

305-658-1082 
404-283-0421 
508-872-5876 
508-480-0187 
312-227-3804 
215-376-7451 
713-847-3583 
214-238-0808 

TOTAL TEMPERATURE INSTRUMENTATION, INC., 
PO Box 1073, 30 Krupp Dr. WIlliston, VT 05495, Tel: 802-
863-0085, FAX: 802-883-1193; EmpL: 5; SIs. Mgr~ Bob 
Berman; DiBt. Mgr~ Bob Bannan 

ToWER B.ECTRONICS, INC. 281 S. Commeroe Circle, 
Fridley,MN55432, Tel:612-571-3737,FAX:612-571-Ssos 

TOYOCOM USA INC., 817 E Golf Rd., SIe. 112, Arlington 
Heights, IL 60005, Tel: 708-593-8780/I-800-TOVOCOM, 
FAX: 708-593-5678; EmpL: 10; SIs. Mgr ~ Seiichi Ornoto 
.. ....... .... .. .. .... .. ...... ..... . ..... ... Ao1472-1482 

Local Sales OffIces & Reps 
/liZ. Tempe, Cantec Sis. ................. ,. 802-345-1276 
CA Irvine, EngIlsh/Damco ................ 714-753-1950 

Westmark Co., 1241 E Dyer Rd., Santa Ana, CA 92705, Inc., cec Instruments Div. 
Tel: 714-662-0333, TWX: 510-601-1467 FSI HOOT; FSC 
No.: 66468; E""I.: 550; S/s. Mgr ~ A Mallarno 

'FAX: 813-886-2794 
TRAK MICROWAVE CORP., 4728 Eisenhower Blvd., 

Dept. E-l, Tampa, A. 33634, Tel: 813-884-1411, TELEX: 
52-927, TWX: 810-878-9140; FSC Il10.: 12855; SIs. Mgr~ 
Thomas L Roberts; DiBt. Mgr ~ Sharon Allimari 
........................... Ao1829-1833; 001078, 1194 

Local Sales OffIces & Reps 
AZ Scottsdale, Thorson Desert States. Inc. 

.. .. .. .. .. .. . .. .. .. .. . .. .. . .. . .. .. .. . .. 602-998-2444 
CA Grenada HiDe, S & S Technllh Inc. .... 818-366-2866 
CA Mountain View, Disman Bakner .... . .. 415-969-3010 
CA Redondo Bch., S & S Techlg, Inc. ..... 213-379-9335 
CA San DIego, S & S Technlg. Inc. ....... 619-484-2996 
CO Parker, Howard Assocs. .............. 303-841-5755 
A. MeIboume, ~ Williams, Inc. ........ 407-259-7700 
A. Tampa, M. Lader Co. ................. 813-284-1444 
WA Bellevue, Alva Hudson ............... 206-455-0773 
GA Lawrenceville, M. Lader Co. ....... . . . . 404-985-8057 
IL Ml Prospect, Caln-Forlaw ............ 708-253-3578 
IN Fl WBIfnB, TX Sis. Indiana .•.......... 219-489-4447 
IA Cedar Rapids, J.R. SIs. Engrg. .... . . . . . 319-393-2232 
MD Columbia, M. Lader Co. ............... 301-381-1550 
Me Conowingo, M. Leder Co. ............. 301-378-3449 
MA Andover, Bee Assoc. .. .. .. .. .. .. .. .. .. 508-475-2124 
MO Florissant, Blair Engrg. ................ 314-831-4069 
NM Albuquerque, Thorson Desert States. Inc. 

.. .. .. .. .. .. .. .... .. .. .. .. . .. .. .. . .. ... 505-293-8555 
NY Llverpoo~ R&D Assocs. ...... .. .. .. .. . 315-457-0100 
NY New RocheHe, Ascor EIctms. ......... 914-235-8838 
NC Greensboro, M. Leder Co.............. 919-874-8970 
PA Conshohocken, M. Lader Co. .... ,.... 215-825-3177 
TX AusHn, Thorson Co.................... 512-345-1985 
TX Dallas, Thorson Co. .. .. .. .. .. .. .. .. ... 214-233-5744 
TX Houston, Thorson Co. ................ 713-558-8205 
Can Ottawa, Giga Tron Assocs. Ltd. ....... 613-225-40lI0 

TRANSAMERICA DELAVAL, See IMO Delaval, Inc., 
Gems Sensors Div. 

Trans American Transformer. Inc, 

FAX: 516-928-0852 
TRANS AMERICAN TRANSFORMER, 28 HulSe ReI., 

E SeIaukeI, NY 11733, Tel: 518-928-0782; FSC No.: 
61819;~: 30 ............................... Ao2452 

TRANSCO PRODUCTS, INC. Subsidiary 01 DaIron 
Systems Inc., Vard Newport, Camarillo, CA 93012, Tel: 
805-987-9007, TELEX: 657579, FAX: 805-484-0830; FSC 
Il10.: 82152;~: 300; SIs. Mgr~ A Kwon, VP. of MkIg. 

TRANSDUCERS .. SYSTEMS, A Prime 
Technology Company, Twin Lakee ReI., p.o. Box 185, 
N. Branford, CT 08471, Tei: 203-481-5721, TWX: 71 D-452-
3092, FAX: 203-481-8937; E.: 80; SIs. Mgr ~ J. L 
Jamieson ...................................... 11-1947 

All stales not listed consuft fac:1ory, N. Branford, CT 

Local Sales Off/ce8 & Reps 
CT Sullleld, Digital & Analog Sis. ........ . 
IN Ind1anapoHe, Rixan Assoc. .......... .. 
OH DeyIDn, RIXAN Assocs. .............. . 
PA Bensalem, Rixan Assoc. ............ .. 
SC Greer, Trask Instrumentation ......... . 
TX HUmble, Talon Tech. SIs. ............ . 

203-688-1664 
513-278-4216 
513-278-4216 
513-278-4216 
803-292-8900 
713-852-3962 

TRANSDUKTOR, INC. See Ulveco. Inc. 

TRANSENE, RIa. 1, Rowley, MA 01969, Tel: 508-948-2501, 
FAX: 508-948-2208; EmpI.: 21; SIs. Mgr ~ H. Fernlno 

TRANSFORMER DESIGN, MTE Corporation, W147 
N9525 Held Drive, Menomonee Faile, WI 53051, Tel: 414-
253-8200, FAX: 414-253-8222; EmpI.: 120; S/s. Mgt ~ John 
A Houdek 

EEM 1991 North American offices only. For worldwide reps & distributors, see VoL W. 805 



TRANSF 
TRANSFORMER TECHNOLOGIES, INC_ 52 Putnam 

St, Mt. Vernon, NY 10550, Tel: 914-666-1800, FAX: 914-
686-4794; EmpL: 15; SI8. Mg/: Thomas QuagHeri 
............... ; .................................. A·2453 

Local Sale& Offices & Reps 
IL Highland PI<., Mid-Tel< Mktg. .......... 706-831-1130 
NJ BrunswIck, Synergy Sis. .............. 201-626-5090 
VA Ashland, Glasscock Assocs. .......... 804-796-2125 

TRANSICOll, INC, Eagle-Picher, P.e. Box 90", Valley 
Forge, PA 19485, Tel: 215-539-4400, FAX: 215-539-3400;. 
FSC No.: 82886; EmpI.: 290 

TRANSICOIL INC., Penn Airborne Products, 950 
Industrial Hwy, Southampton, PA 18966, TeI~ 215-355-
3400, TELEX: 834-759, FAX: 215'322-2194; FSC No.: 
25605; EmpI.: 41; SI8. Mgr: Claude Mercier 

Manufacturers and Sales Offices Directory· 
MI Arin AIbor, Ashby Assocs., Inc. ........ 313-995-40112 MA WakeIIeId, H.c. Jappe Co. ............ . 

Wesk:hesIer, AuaseII Assocs. •.••• ; ••• 
Bay Shore, Ausaell Assocs. ••••.•••.•• 
MorrisvIlle, Naylor EIec. Co. ....•...... 
Cleveland, D. SIeIIen & Assocs. •.••••• 

617-245-11359 
215-696-0700 
516-866-6500 
315-684-9620 
216-461-6333 
214-6Q900383 
206-455-3694 

MN St Louis PI<., Elclm.lmovatora, Inc. ••• 612-922-2945 PA 
MO FlorISsant, \'VEB Assocs./EIcIms. ••.•. 31+921-5720 NY 
NJ Comp-Tech Sis. .••...•••.•• :......... 201-697-1961 ~ 
NJ Hasbrouck HgIs., Comp-Tech Sis. ...• 201-2811-7400 
NY E. Syracuse, Advance Components... 315-437-6700 ~ 
NY Endicott, Advanced Co/J1l8. Corp. .. . . • 607-785-3191 

Dalles, Ausaell Assocs. c ............. . 
Bellevue, AuaseII Assocs. ............ . 

NY HicksvIlle, Camp-Tech SIs. . • . . . . . • . . . • 516-593-2628 
NY KIngston, Advanced Camp. Corp. ..... 91+339-1730 
NY New York, Raburn Agencies, Inc. .••.• 914-966-1016 
NY Rochester, Advanced Camps. Corp. .•• 716-544-7017 
NY Soottsville, Advanced Camps. Corp. •.. 716-1189-1429 
NC Raleigh, Reynolds & Assocs., Inc. ..... 919-676-0282 
OH Arcanum, Ashby Assocs., Inc. ......... 513-692-8713 
OH Cleveland, Ashby Assocs., Inc. ••.••. ~ . 216-461-«)826 
OR PortIancI, Topp EI)9'9o Sis. Corp. ••.••. 503-244-7265 
PA PillSbUrgh, Ashby Assocs. ............ 412-343-5105 
PA . Southampton, Campbell Assoc. ....... 215-322-6630 
TX ~isvIlle, Jim Hughes Co. ........•... 214-221-1536, 

TRATEC OF CALIFORNIA, INC, 3802 MaIn St Ste. 3, 
Chula Vista, CA 9,9", Tel: 819-47&-1155, ESYLNK: 619-
476-1176;EmpI.: 250; SI8. Mgt: D&Ie Fox 

TREE TECHNOLOGIES CORPORAllON, Baird 
Research PI<, 1576 SWeet Home Ad., Buffalo, NY 14226, 
Tel: 716-68Il-04640, FAX: 718-836-3830; EqlI.: 6; SI8. 
~: Viclor Demjanenko, PH.D. . 

TRANSICOIL INC., Robinson-Halpern Products, 2560 UT 214-221-1538 
General Armistead Blvd., Trooper, PA 19403, Tel: 215-539- VA Murray, EICom ..•...•.•. 801-262-2400,801-262-2472 

TREK, INCORPORATED, 3932 Salt Works Road, Medna, 
NY 14103-0231, Tel: 716-796-3140, FAX: 716-796-3106; 
EmpI.: 141; SI8. Mg/: Peter A. Boasard, Ph.D.; DIst. Mg/: 
Mark J. Delucia 

4400, FAX: 215-539-3400; Empl: 300; SI8. Mg/: Francis Alexandria, Dyna-Rep Co. •.........•. 703-354-1222 
MashIntonlo WA Bellevue, Topp Engrg. Sis. Corp. •..•.. 206-747-5400 

Can weston Ont, Duncan InsIrs. canada Ltd. 

TREMETRICS INC, Baker Hughes Incorporated, 6500 
Trecor La, Bldg. 27, Austin, TX 78725-2100. Tel: 512-929-
2051, TWX: 911H174-1368, FAX: 512-929-2747; FSC No.: 
63409; EmpL: 160; SI8. Mg/: Willam A. Murphy; DIst. Mg/: 

TRANSIS'tOR DEVICES, INC., 274 S. Salem St, 
....................................... 416-742-4448 

Randolph, NJ 07869, Tel: 201-361-6622, FAX: 201-361- TRANSKINETIC SYS., 110 Shawrrut Ad., Canton, MA 
7865; FSC No.: 09004; Empl.: 650; SI8.Mgr:DonFedderIy 02021, Tel: 617-l126-3000; EmpL: 17; SI8. Mg/: D. 

Will Hoover . 

TREND CIRCUITS, 44356 Old Warm Springs Blvd., 
Fremont, CA 94538-6148, Tel: 415-851-1150, FAX: 415-
651-5763; EmpL: 142; SIs. Mg/: Colleen Frisz 

. . .. . . . . .. .. . .. . .. .. . . .. . . ... . .. . . .. 00 1331, 2108-2109 Pettijohn 

Loesl Sales Offices & Reps 
AL Huntsville, Reynolds & Assocs., Inc. . •. 205-539-1465 
AZ Scottsdale, Dave Menegay & Assocs. 

....................................... 602-994-9519 
AR EI Dorado, Kemp Inslrs. .. .. • .. .. .. .... 501-862-5669 
CA BakersfIeld, FLW, Inc. ••.•........•••.• 605-396-0720 
CA CI¥IlPbeI~ SMA ............ ;.......... 406-371H1900 
CA Canoga PI<., FLW,Inc. ................ 816-719-0037 
CA Carlsbad, FLW, Inc. ................... 61~525.1 
CA Costa Mesa, FLW Inc. ................ 714-751-7512 
CO Denver, EIcom, Inc. ................... 303-337-2300 
CT Watertown, May Technlg., Inc. ........ 203-274-3777 

. FL Coral Spririg,ReynoIds Assocs., Inc. .. 305-344-4536 
FL Melbourne, Reynolds Assocs., Inc. .•.• 407-2511-7000 
FL Newport Richey, Reynolds Assocs., Inc. 

.. .. . .. .. . . . . . .. . . .. . . . . . . . . .. . . . . .. ... 813-372-6369 
GA Duluth, Reynolds Assocs., Inc. ....•... 404-476-4992 
IL WheeHng, Ed Joyner & Co. ........... 312-520-1200 
KS Overland Pk., WEB ASaocs./Elctms. .. 913-381-7986 

\ MA Lexington, E. F. DeIfino,Inc............ 617-662-1118 

IMPROVED-DESIGN 
HEAT SINKS 

PRESS PACK 
HEAT SINKS 

COMPLETE LINE 
OF NATURAL AIR 

COMPLETE 
LINE OF 

FORCED AIR 

We fabricate heat 
Sinks to your 
specifications. 
Write for 
NEW CATALOG 

tran:tec 
COHf'OHATION 

P.O. Box 1044 - Columbus. HE 68601 
Phone (402) 564-2748 

TRANSMAGNETIcs,210 Adams Blvd., Farmingdale, NY 
11735, Tel: 516-293-31 00. TWX: 51()'224-6420, FAX: 516- TREND OLC, card Technology, 70 EIsenhower Dr. 
293-3793; FSC No.: 17755; Empl: 44; SIs. Mg/: Fred Paramus, NJ 07652, Tel: 201-645-7373, FAX: 201-645-
Haber .. " ......................... ,' ...... 001196-1198 3337; EqlI.: 80; SIs. Mg/: Joseph A. La Manna 

TRANS METRICS, INC, 5325 Naiman Pkwy Ste.E ,Solon, TRENT, INC., 201 Leverington Ave., Phlladelphle, PA 19127, 
OH 44139, Tel: 216-246-2229, FAX: 216-246-7780; FSC Tel: 215-482-5000, FAX: 215-482-9389; EmpI.: 55 
No.: 8665; EmpI.: 20; SIs. Mg/: James N. Dielrich 

TRANSONIC SYSTEMS INC. 34 Dutch Mill Road, Hhaca, 
NY 14650, Tel: 607-257-5300. TELEX: 413523, ESYL.NK: 
62050974; EmpI.: 40 

TRANSTECHNOLOGY aECTRONlCS, 
Trenstechnology Corporation; 8600 Allen Ad., PeorIa, 
IL 61815-1564, Tel: 309-693-3300, TWX:.·510-390-3691, 
FAX: 309-693-3308; FSC No.: 30463; EmpL: 280; SI8. 
Mg/: Arthur J. MaIJamo, Jr.; DIst. Mg/: Arthur J. Mallamo, 
Jr, 

Local Sales 0ffice8 & Reps 
CA San Joee, BJ. While .................. 415-637-7201 
CA Woodland Hills, Cal Wan! SIs. ........ 818-863-2202 
FL Altamonte Springs, Krebs Myton Assoc. 

....................................... 407-788-9333 
GA AUanIa, Krebs Myton Assoc. .......... 404-399-7895 
IL Hillside, Cadre Tech. Rep., Inc. .••..••. 708-449-3900 
IA Blue Grass, Rothkopf & Assocs. ...... 319-361-4396 
KS Olathe, Rothkopf & Assocs. •.. . . . . . . .. 913-829-6898 
MD Baltimore, Hagy Assocs. .............. 301-931-2022 
MA St Louis, Rothkopf & Assocs., Inc. .... 506-851-4010 
IIfII Albuqerque, H & H Elclms. •......•••. 505-Il89-33OO 
NY Setauket, Smith Engrg. SIs. ........... 516-1169-6514 
OH TippCIIy, Cleary Sis. Co. .............. 513-667-7703 
PA Newtown Square, Hagy Assocs. ...... 215-459-0504 
TX Centerville, Me2 ....... . .. . . .. . .. . .... ·801-296-3386 
TX Colleyville, DeArmond EnIprs. .......•. 817-287-2046 
TX DalIes,M-Aep ........................ 214-484-5711 
VA Charlottesville, Pdg SIs. ••. . . . . • . . • . . • . 604-979-7065 
WA Bellevue, Lehr Assocs. . . . . . . . . . . . . . . . . 206-453-9993 

Local Distributors 
CA Brea, AsroIIKe ........................ 714-773-4251 
CA Van Nuys, Air Electro ................. 816-988-4400 
WA Auburn, West Air IntL ................. 206-631-1000 

TRANSTECTOR SYSTEMS, INC. p.o. Box.3OO, Hayden 
Lake, 10 83835, Tel: 800-829-2901~ TELEX: 150-
077TAANSTECPFLS, FAX: 208-772-9016; FSC No.: 
30992; Ernpl: 150; SI8. Mg/: Mary Munger; DIst. Mgr: 
Mike Sweeney 

TRIAC ELECTRONIC SYSTEMS, INC. 87-27 Myrtle 
Ave., Glendale, NY 11385, Tel: 716-441-4759, TWX: := ASAS ATT TRIAC; Empi.: 35; SIs. Mg/: Viclor 

TRIAD POWER SYSTEMs, See Bahlmen 
Engineering 

THE TRIANGLE TOOL GROUP, INC. Cameron Ad., 
p.o. Box 1807, Orangeburg, SC 29115, Tel: 603-534-7010. 
FAX: 803-536-6632; FSC No.: 30106; SI8. Mg/: Herbert L 
Tall 

TRICONEX CORP, 15091 Bake Parkway, Irvine, CA 
92718, Tel: 714-78B-3709, 800-325-2129 (outside Ce~ 
FAX: 714-788-6601; EmpI.: 60; SI8. Mg/: Peter B. 
Robinson; DIst. Mg/: Paul Hamilton 

TRICON INDUSTRIES, INC, Brazing Alloys & 
Chemical Products Div. 5000 Chase St, Downers 
Grove, n.. 80515-4012, Tel: 708-963-0220, FAX: 708-963-
0269; EmpI.: 19; SIs. Mg/: T. A. Boedeker 

TRICON INDUSTRIES, INC. Electromechanical 
Division. 2325 Wisconsin Avenue, Downers Grove, IL 
60515-4076, Tel: 706-964-2330, FAX: 708-964-5179; 
Empl.: 289; SI8. Mg/: Robert Stevens 

TRIDAK, 1120 Federal Ad., BrookfIeld, CT 06804, Tel: 203-
775-1287, TELEX: 82009593, FAX: 203-775-4376; EmpL: 
20; SI8. Mg/: Frank Barbera 

TRIDYNE PROCESS SYSTEMS, OBI Industries. 60 
Allen Ad., So. BurIngIon, VT 05403, Tel: 802-1163-6873, 
FAX: 1102-88().1591; EmpL: 35; SI8. Mg/: BonnIe 
Rousseau 

TRIGON/ ADCOTECH, Dynatech, 100 S. Milpitea Blvd, 
Milpitas, CA 95035, Tel: 408-946-4300, FAX: 406-263-
9217; EmpL: 50; SI8. Mgr: Gary Dotzler 

TRILITHIC, INC. 9202 E. 33rd St, 1ndanapoIis, IN 48236, 
Te~ 800-344-2412, FAX: 317-695-3813; FSC No.: 23042; 
EmpL: 120; SI8. Mg/: D. Distler 

TRANS-TEK, P.O. Box 338, Ale. 83, Elrmglon, CT 06029, TRILOBYTE COMPUTER CORPORATION, 14477 
Tel: 203-872-8351, TELEX: 99207, FAX: 203-872-4211; CaIaIina St, San Leandro, CA 94577, Tel: 415-895-1100. 
FSC No.: 27109; En1lL: 40; SI8. Mg/:Winlam.A. Padin TWX: 910-350-0171, FAX: 415-895-2244; EmpL: 15 

TRAN-TEC CORP. Box 1044, Columbus, NE 86601, Te~ 
402-564-2748, FAX: 402-564-4946; Ernpl: 46; SI8. Mg/: 
Cliff Schroeder 

Local Sales Offices & Reps 
CA Redwood City, Woodworth Co. ....... 415-365-0252 
CA Tustin, Sien&-PacHIc Engrg. Co........ 714-731-3411 
CO LafayeIIe, Plerce-Aobbins Assocs. .... 303-865-3296 
FL Palm Bch. Gardens, Rusaell Assocs. .. 305-827-1503 
GA AUanta, Auesell Assocs. .............. 404-255-6422 
IN Ft Wayne, Scott EIcIrns, Inc. ..•••..••• 219-489-5690 
·IA Hiawatha, Ard Sis. Co. .... ; ........... 319-393-6392 
MD Bel Air, Rusaell Assocs................ 301-679-9160 

o :-"1111. Inc, 
'=,"8 . 

FAX: 209,.651-0188 
TRI-MAG, INC. 1601 N. Clancy Ct, VisalIa, CA 93291, Tel: 

209-651-2222, TELEX: (ITT) 4994482; FSC. No.: 84771; 
EqlI.: 60 ..... ..•......... A., ..... 1848; 002110-2113 

806 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
Local S8les Offices & Reps 

AL Huntsville, EPI, Inc. .. ................ . 
CA Burlingame, William J. Purdy Co. .....• 
CA Laguna Hills, EIectrG-Venlure ........ . 
FL Land O~ AJ's Power Source, Inc. 

IL Arington Hgts., Coombs Assocs., Inc. 

KS Overland Pk., EP\ Inc. .............. .. 
MO Ambler, W.R Hartmaier Assoc., Inc. .,. 
MS Jackson, EPI, Inc. .................... . 
Me St Louis, EPI, Inc. .................... . 
MA Southboro, Sullivan Tech. Sis. ....... . 
NJ Ridgewood, Ballou, Inc. .............. . 
NY Rochester, RM Scanlon & Assoc., Inc. 

NY Syracuse, RM Scanlon & Assoc., Inc. 

OH Mentor, Sales Plus, Inc. .. ............ . 
OK Tulsa, Cunningham Comps. ........ .. 
OR Beaverton, Pacific Mktg. Spec. ....... . 
PA Ambler, W.R Hartmaler Assoc. Inc. ... . 
PA Ambler, W.R. Hartmaler Assocs., Inc. .. 
TX Austin, Cunningham Comps. ......... . 
TX Deltas, CUnningham Comps. ......... . 
TX Houston, Cunningham Camps. •....... 
WA Redmond, Pacific Mktg. Spec ......... . 
WI Milwaukee, Coombs Assocs., Inc. .... . 

LocaJ Dl8lJfbutots 
MA Naedman, Power Electro Supp. Co. . .. 

205-534-3747 
415-347-7701 
714-581-9244 

813-996-2563 

312-439-9810 
913-642-9118 
301-788-7128 
601-656-6251 
314-962-1411 
508-485-2215 
201-444-6990 

716-924-7450 

315-463-7682 
216-942-7811 
918-665-3562 
503-641-9373 
215-643-6691 
215-843-6691 
512-255-1510 
214-699-3485 
713-481-4197 
206-882-3144 
414-351-6123 

718-767-1447 

TRIMM INC., Newton Instr. Co. 400 W. Lake St, Box 489, 
Uberlyville, IL 60048, Tel: 708-362-3700, FAX: 708-680-
3888; FSC No.: 81812; Empl.: 50; SIs. Mgr: Howard Zarch 

TRIM-TRONICS, INC. 2763 Route 20 East, Cazenovie, NY 
13035, Tel: 315-655-9528, FAX: 315-655-2149; Empl: 20; 
SIs. Mgr: James E. Dowd 

TRINETICS INC. 55807 CUrrant Ad., Mishawaka, IN 48545-
4899, Tel: 219-259-6535, FAX: 219-259-8552; FSC No.: 
3877; Empl: 100; SIs. Mgt: P. L Kamerer 

TRIO LABORATORIES, INC. BO Dupont St, Plainview, 
NY 11803. Tel: 516-349-0400, FAX: 516-349-0442; FSC 
No.: 0063B; Empl: SO; Sis. Mgt: Richard Frerking, Oir. 01 
Sis. & Mktg. 

TRIONIcs, INC. P.O. Box 225, St Charles, L 60174, Tel: 
312-232-9117, FAX: 312-232-0820; Empl: 50 

TRIO-TECH INTERNATIONAL, 355 Parkside Dr. San 
Fernando, CA 91340, Tel: 818-365-9200, TELEX: 
194811(TTIINTLSFDO), FAX: 816-385-8210; EmpI.: 256; 
SIs. Mgi: Jon Eaaierson 

TRIPLE I, See PHI Technologies, Inc. 

TRIPLETT CORPORA nON, One Triplett Dr. Blullto~, OH 
45817-9987, Tel: 419-359-5015, TWX: 810-490-2400, 
FAX: 419-359-7956; SIs. Mgt: Joel Weldy; Dlst. Mgr: 
Tony Augsburger 

TRIPP-LITE, 500 No. Orleans, Chicago, IL 60810-4188, Tel: 
312-329-1777, FAX: 312-644-6505; Empl: 150; SIs. Mgr: 
Ray Foster 

TRIRIDGE 
FAX: 904-728-6799 

TAIRIDGE CORPORATION, P.O. Box 2130, Leesburg, FL 
34749-2130, Tel: 904-729-0799/1-800-537-3529; Empl: 
45 

TRIRIDGE CORP., P.O. Box 12420, Pittsburgh, PA 15231, 
Tel: 412-899-2268, 800-537-3529, FAX: 412-899-2294; 
FSC No.: 31951; Empl: 48; Sis. Mgt: Michael Minich 
................................................. a·11113 

Local Sales OffIces & Reps 
AL Huntsville, Hughes & Assoc. ...•...••. 205-533-4864 
CA Seal Beech, Texel .................... 213-596-9411 
FL MaItland, ElR Inc. ..................... 407-6BQ-9BOO 
GA Norcross, Hughes Assocs. ............ 404-662-1567 
N.. Downers Grove, Gollen Assocs. ...... 708-512-0093 
MA Chelmsford, Interatate SIs. Assocs. .•.. 508-256-2267 
MN StIllwater, Kits Co. ..................... 612-438-6068 
MS Corinth, Hughes Assocs. .............. 601-287-2915 
NY Manhasset, Wln-Cor Elclm.SIs. ....... 516-627-9474 

NC Cary, Hughes Assocs. ................ 919-487-7029 
TN Knoxville, Hughes Assocs. .. . . . . . . . . . • 615-556-0263 

Locel Dl8lJfbutots 
CA Los Angeles, Masters 0is1rs. .......... 213-452-1229 
OH Warren, Rem Elclm. Supp. Co. ........ 216-373-1300 
PA McKean, Advacom Inc. ............... 814-476-7774 

TAM, INC. 401 Kelly Ave., Grenier Field, Manchester, NH 
03103. Tel: 603-62Hiooo, FAX: 603-627-6025; Empl.: 40; 
Sis. Mgr: A. Bulls 

FAX: 818-706-1040 
TROMPETER ELECTRONICS, INC. 31188 La Beya 

Dr., P.O. Box 5069, Wesliake ViHage, CA 91382-4047, Tel: 
819-707-2020; FSC No.: 14949; Empl.: 180; SIs.Mgr:Dick 
Coleman; DiBt. Mgr: Raymond CaMn .... C.1556-1561 

Local Sales Offlces & Reps 
AL Huntsville, Currie, Peak and Frazier ... 205-538-1506 
AZ Tempe, Aztec Entprs. ................. 602-431-8401 
CA Los Angeles, Knight Co. .............. 213-670-2633 
CA Santa Clare, ISG .... .. .. .. .. .. .. .. .. .. 408-980-1168 
CA Temecula, Knight Co. ................. 619-452-7196 
CO Denver, AzIac EnIprS. .... .. . .. .. .. .. .. 303-779-5265 
CT Wethersfield, Underwood SIs. ......... 203-563-3048 
FL Orlando, Currie, Peak & Frazier....... 407-655-0843 
FL Pace, Currie, Peak & Frazier .......... 904-994-0599 
FL Tampa, Currie,Peak, & Frazier ....... _ 813-963-1076 
FL W.Melboume, Currie, Peak & Frazier . _ 407-724-6795 
GA Duluth, Currie, Peak & Frazier ........ 404-497-9404 
IL ArHngton Heights, Berndt Assocs. . . . . • 312-632-0900 
IN Carmel, Berndt Assocs. ............... 317-844-0114 
KS Overland PI<., Baka ................... 913-432-5252 
KS Wichita, Baka .. .. .. .. . .. .. .. . .. .. . .. .. 318-682-8411 
Me Landover, SeHronics ................. 301-341-2700 
MA Lowel\ Underwood Sis. ............... 508-256-8191 
MI SterUng Hgts.. Gaotronix .........•.•.. 313-254-0520 
MN EPA (Bortech Sls.), EPA (Bortech SIs.) 

....................................... 612-635-9002 
Me St Johns, Baka ........ . .. .. .. . .. .. ... 314-429-2252 
NJ . Elmwood Park, L & M Assoc. Eng. Rep. 

NM Albuquerque, Aztec Entprs. .......... . 
NY Buffalo, T AE. Reps. ................. . 
NY Clifton Park, T AE. Reps. ............ .. 
NY New York, L & M Assocs. Eng. Rep. " 
NY Rochester, T A E Reps. ............. .. 
NY Whitney Point, T AE. Reps. ......... .. 
NC Charlotte, CUrrie, Peak & Frazier ..... . 
NC Greensboro, Currie, Peak & Frazier .. . 
OH Richfield, GaoIronix .................. . 
OH Trotwood, Geotronix ................. . 
PA Allison Park, Geotronix ............. .. 
PA Festerville, L & M Assocs. ........... . 
TN Smyrna. CUrrie, Peak & Frazier ...... . 
TX Grand Prairie, ION Assocs. ......... .. 
lIT Salt Lake City, Aztec EnIprS. ..... _ .. .. 
WA Bothel\ Evergreen Mktg. ......... _ .. .. 
WI Milwaukee, Berndt Assocs. .....••.... 
Can Markham, 0nL Corrcxments. Ltd. ..... 
Can St Laurent, Que. ComponeIics, Ltd. ., . 

201-797-0441 
505-262-1688 
716-688-5008 
518-371-3117 
212-243-6155 
716-586-8710 
607-692-3705 
704-84B-1702 
919-373-0380 
218-658-6100 
513-654-5939 
412-487-1770 
215-953-9808 
615-459-0743 
214-647-6225 
801-467-4875 
206-465-8063 
414-545-9400 
416-479-7200 
514-331-9930 

TRONTECH, INC. 3B Industrial Way e. Eatontown, NJ 
07724, Tel: 908-542-1133; Empl: 70; SIs. Mgr: Albert E. 
Arbuckle 

TRUEVISION, 7340 Shadeland Station, 1ndpIs. IN 48256, 
Tel: 317-B4HI332, FAX: 317-576-7700; Empl.: 64; Sis. 
Mgr: Greg Vandendries 

TRULINE CORPORAnON, 909 W. Visalia Ad., 
Farmersville, CA 93223, Tel: 209-747-1261, FAX: 209-747-
0280; Empl: 85; SIs. Mgt: R W. Aubsry 

TRUMETER COMPANY, INC. 3B west .32nd St, New 
York, NY 10001, Tel: 212-564-0B6B, 800-537-2261, FAX: 
212-288-0432; E"1Il: 9; SIs. Mgt: R_ Jacobus 

TRW LSI PRODUCTS INC. PO Box 2472, La Jolla, CA 
9203B, Tel: 619-457-1000, FAX: 619-455-6314; FSC No.: 
59621; E"1Il: 290; SIs. Mgt: AI Jonas, Dir. SIs. 

TRW MICROWAVE, See FEI Microwave 

TRW RESISTIVE PRODUCTS DIV. See International 
Resistive Co. 

TUNGST 
TRW TECHNAR, INC. TRW, Inc., 54B2 Irwindale Ave., 

lrwiiKlale, CA 91706, Tel: 818-334-0250, FAX: 816-969-
4781; Empl: 750; SIs. Mgt: George R Downs 

TS PRODUCTS, INC., 12455 Branford St, Bldg. 22, Arleta, 
CA 91331-3429, Tel: 818-896-6876, FAX: 818-696-2816; 
Empl: 6; SIs. Mgt: James T. Thomasson; Dis/. Mgt: 
James T. Thomasson .......................... 1)02245 

Local S8les Offices & Reps 
CA Corona Del Mer, Motion Contro\ Inc... 714-675-0211 
CA Los Angeles, TS Products, Inc. . . . . . . . . 818-696-6676 
CA Montebello, TUCUL Engrg. ............ 818-791-1384 

TSSI, 8205 S.W. Creekside Place, Beaverton. OR 97005, Tel: 
503-643-9281, FAX: 503-846-4954; ErnpI.: 50; SIs. Mgr: 
Dean Tumbaugh, V p. NA Sis.; DiBt. Mgr: David 
Flaningarn, V.P. Intl Sis. 

TTE 
FAX: 213-445-2791 

TTE, INCORPORATED, 2251 Barry Ave., W. Los 
Angeles, CA 90064, tel: 213-478-8224; FSC No.: 07768; 
E"1Il: 30; SIs. Mgt: S. J. Sodaro ......... A·1708·1717 

TTl TESTRON INC. 41 . Century Drive, Woonsocke1. RI 
02895, Tel: 401-786-9100, FAX: 401-786-9017; Empl: 
250; SIs. Mgr: Carl Reed 

TUCKER ELECTRONICS, Box 551419, Dallas, TX 
75355-1419, Tel: 214-348-6800, 800-527-4842, TELEX: 
79-1726, TWX: 62812862, FAX: 214-348-0367; Empl: 43; 
SIs. Mgt: Don Stabeno 

TUMBLER CORP. CABLE DIV, 175 Kootenal DrIve, 
Fremont, CA 94539, Tel: 415-657-3002, FAX: 415-770-
1933; Empl: 88; SIs. Mgt: Vincent P. Un 

TUNGSTONE BATTERIES, INC. 18 Billings St, Sharon. 
MA 02067, Tel: 617-784-2000, FAX: 617-784-5563; Empl.: 
23; SIs. Mgt: William O'Connell 

~~tt 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 10th St. Oakland. CA 94606 

C----=-=-T:-:-:---:-R I A=-=-=-=-D=-=----) 
(213) 452-8002 

TRIRIDGE 
Over 

8.000.000 
Relays & 
Switches 
in Stock. • 

The 
Largest 
Relay & 

Switches 
Distributor 

in the World. 

Orders Placed by 3:00 p.m. are 
Shipped IheSame Day 

(2131452·1229 (4151835.1500 
1301 Olympic Blvd.. • 1026 6th Avenue. 

Sant. Monica. CA 90404 Oakland. CA 94606 

EEM 1991 North American offICeS only. For worldwide reps & distributors, see Vol. W. 807 



TURCK 
TURCK INC., 3000 ~ DrIve, MInneapoII&, MN 56441-

2666, Tel: 812-553-11224,' 1-800-328-0680, 1-800-544-
PROX, FAX: 812-553-070II; EmpL: 75; SIs. Mgr: Jerald L 
Moaw, D1r.ol SIa; Dlst. Mgr: Daniel P. Clna, Eaatem Reg'I 
Sis. Mgr. ~NIeIaon, Weetem Reg'! Sis. Mgr. 

TUSONIX, INC., n41 N. BusIness Park DrIve, P. O. Box 
37144, TUcson, AZ 85740-7144, Tel: 802-744-0400, 
lB.EX: 102-299840, TWX: 311).299840, FAX: 802-744-
8155; FSC No.: 59880; EmpL: 800; SIs. Mgr: Robert H. 
Jones; DiIIt. Mgr: John H. Ohlrich 

TUSTIN ElECTRONICS CO. 1580 N. Kellogg Drive, 
AnaheIm, CA 92807, Tel: 714-n7-58OO, FAX: 714-7n-
5814; FSC No.: 7025-0010; SIs. Mgr: Saul Tunkeirott 

TWO TECHNOl~IES,INC. 419 Sargon Way, Horsham, 
PA 19044, Tel: 215-441-5305, FAX: 215-A41-()423; EmpL: 
10; SIs. Mgr: Joan Rickards 

TWP, INC. 2133 4th St, Berkeley, CA 94710, Tel: 415-548-
4434. TELEX: 171-287, FAX: 415-548-3073; EmpL: ,1 0; SIs. 
Mgr: C. Donahue 

TYCO INSTR. DIV. See Data Instrs. 

Manufacturers and Sales Offices Directory 
MIl Glen Burnie, Tri-Mark, Inc. .••..•.....• 
MIl Lu1hervIUe, JA Dougherty SIs., Inc. ••.• 
MA Wakefield, Howard C. Jappe Co. .....• 

, MA Westwood, CoII1I Rep Assocs. •.•.•.• 
MI Plymouth, Jay Mk1g. •................. 
MN Bloomington, LA.L of MN ....•......•.. 
MO SL Louis, Tech SI& .... ; .•...•...••••• 
NJ Flanders, K & R. Eng. ..•....•..••..... 
NM Albuquerque, NeIco EIecIronix .•••.•.. 
NY E. Rochester, L-Mar Assocs. ..•.•.•... 
NO Charlotte, JWL Assocs. .•............. 
OH Cen1ervIUe, EMA, Inc. •.•..•....•...•.. 
OH Cincinnati, Scott EIcIms. .....•...•.•.. 
OH Cleveland, Scott EIcIms. .••••••••..••• 
OH Dayton, Scott EIcIms. ..•..•..•..••.•.. 
OH Aaynoidsburg, Scott EIcIms. ..•...•.•• 
OR Beeverton, L D EIcIms. ....•.••..•...• 
PA Horsham, T MI .........•............. 
TX Dallas, Edward F. Aymond Co. ....... . 
TX Houston, Edward F. Aymond ......... . 
WA Bellevue, UniComp, Inc. ..........••... 
WI!< SnoI1olrUh, L D EIcIms. •.•...•..•.••. 
WA Spokane, LD EIcIms. ..•.•...•.•.....•. 
WI BrooksIJeId, LA.I. of Wisconsin ••.•.•.• 
can British Columbia, Kaytronics, Inc. ...•• 
can Concord, Ont, Kaytronics ............ . 
can KanaIa, Ont, Kaytronlcs ••....•••...•• 
can Vine SL'laIA'en1, Ont, Kaytronics .•.... 

301-781-8000 
301-321-7890 
817-245-9359 
817-329-3454 
31~12OO 
812-854-8027 
314-521-2044 
201-584-5235 
505-293-1399 
718-381-11100 
704-541-5750 
513-433-2800 
513-791-2513 
218-473-5000 
513-294-0539 
614-883-1281 
503-684-8221 
215-441-4300 
214-826-7820 
713-943-3149 
2Q6-88lH;124 
206-588-0511 
509-922-4883 
414-789-9393 
804-294-2000 
418-669-2282 
613-584-0080 
514-745-5800 

CA San CIenaU, DIvaeIIech Reps. ••.•• 
CO Boulder, Intarsys ..•..••••••••••••.•.•• 
FL Coral Springs, PSR TechnIgs. Inc. ••.•• 
GA LI1hIa Springs, EIIecIIve MkIg. F.0n:8 •• 
IL lIsaca, L TO Technigs. ••••••••.•••••••• 
IN FISher&, Aalhsburg Aaaoc. .•••.•.••.•• 
MA N. ResdIng, Yankee Tech .......•..•.• 
MI F8J'I'Iin9Ion His, RaIhatug Aaaoc. ... 
MN Minneapolis, Milt Wes1Iund Assocs. .. , 
MO SL Louis, Thoma8 L Dowell & Assocs. 

714-366-1496 
303-443-5897 
305-753-5732 
404-948-6023 
708-n3-2900 
317-5n-4500 
508-6e4-0865 
313-489-1500 
812-866-5002 

.•.•••••.••••••.•••.•••••••.••••.••• " • 314-114&-4234 
NY Orchard Park, DaviII-CaHahan Co. ...• 716-662-5988 
OH Franklin, WieIhe & Young Aaaoc. ..... 513-422-5958 
OR TuaIitin, W_ & Aaaocs. Inc. •...•.. 503-691-C)665. 
PA Sprine CIty, CIaaeen & DooIiItte Assocs. 

•• .. •• . . • •. . • . •. . • • . . • . . . • . . . • . . . . • . . . . 215-948-5958 
TX Dallas, Rich Sis. .•••...•...•.•..•..••• 214-257-0761 
TX Round Rock, Rich SIs. ••..... . .. • .. . • . 512-244-0205 
EXP Inglewood, Eldon IndusIrIea, Inc. •••••. 213-642-n16 

UNHOL TZ-DlCKIE CORP. 6 BrooksIde Dr. WaIIngIord, 
CT 06492, Tel: 203-285-3928, FAX: 203-286-2690; EmpL: 
45 

UNIBOX, Div. of Amerex, P.Q. Box 2815, RIvenide, CA 
92516, Tel: 714-886-1400; SIs. Mgr: Kim Debe 

TYCOR INTERNATIONAL INC. 6107-6 S1reeI s.e., 
Calgary, Alber1a, Cenada T2H 119, Tel: '403-259-3200, 
FAX: 403-253-0863; SIs. Mgr: Scott Lea, CanadIan ULVAC NORTH AMERICA CORPORATION, PD. Box 

799, 105 York Stree1, Kennebunk, ME 04043, Tel: 207-965-

UNICO,3725 NicholsQn Ad., Franksville, WI 53126-0505, 
Tel: 414-886-5878, 1WX: 911).271-2385, FAX: 414-886-
8396; EmpL: 250; SIs. Mgr: Joseph GIovw 

TYTON CORP. Box 23055, 7930 N. Faulkner Ad., 
Milwaukee, WI 53223, Tel: 414-355-1130, 800-535-5552, 
TWX: 911).282-3094, FAX: 414-355-7341; SIs. Mgr: Jim 
Cempion, VP SIa; DIst. Mgr: TerryTu1IIe 

UCE, INC., 35 Rockland Ad., Norwalk, CT 06854, Tel: 203-
831H509, FAX: 203-636-2568; EmpL: 20; SIs. Mgr: Greg 
Bors1eImann 

U. E. SYSTEMS, INC. 12 Wes1 Main St, Elmsford, NY 
10523, Tel: 914-592-1220, 801).223-1325, TELEX: 229676, 
FAX: 914-347-2181; EmpL: 20 ' 

ULmAN LABORATORIES, 139R North Gill St, S1ate 
College, PA 16801, Tel: 814-238-9083, TELEX: 82-0978, 
FAX: 814-234-3387; FSC No.: 6625, 6635; EmpL: 20 

ULTRA VOLT, CS9OO2, RonkonkOma, NY 11 n9, Tel: 801)., 
876-POWEA, FAX: 516-383-2423; EmpL: 11; SIs.Mgr: Jim 
Morrison .........•......•.•............•....... 002115 

ULTRONIX, INC., A Company of Vlshay, P.O. Box 
1090, Grand Juncllon, CO 81502, Tel: 303-242-0810, FAX: 
303-242-5917; FSC No.: 05347; ~.: 250; SIs. Mgr: Rei 
Warzecha; DIst. Mgt: Unda Million, SIs. Coord. 
.. ... .. . .. .. .... .. ... ..... .. .. .... . .... . . ... Ao1992-1995 

Local Sales Offfces & Reps 
AL Huntsville, JWL Assocs. ............. . 
AZ Phoenix, Howe & Howe Sis., Inc. ..... . 
AZ' Tempe, Dale Eictms. ..•......•.....•.. 
CA Redwood CIty, James S. Heaton Co. .. 
CA San Diego, V.E.C. San Diego .•.•..••.. 
CA Tustin, V.E.e. Los Angeles ........... . 
CO Loveland, V.E.C. Rockey M1ns. ......•. 
FL AItamon1e Springs, SemIronic Assocs. 

GA Roswel~ JWL Assocs. ............... . 
L SkoIde, I.R.I. of IL .................... . 
IN FL Wayne, Scott Elctrns. .........•.... 
IN Indi8napolls, Scott EIcIms. •.•.•..•.... 
KS Olathe, Tech Sis. •..•................. 

205-883-1712 
802-284-7971 
802-966-0291 
415-367-9000 
619-690.5112 
714-544-7024 
303-867-7500 

407-631-8233 
404-993-0100 
312-967-6430 
211l-489-s69o 
317-641-0010 
913-829-2800 

Underwriters Safety 

The e Largest 
Relay •• 

Distributor 
in the World 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452.12~ (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

San18 Monica, CA 90404 Oakland, CA 94606 

2873, TELEX: 46-9045, FAX: 207-965-4459; EmpL: 50; SIs. 
Mgr: Susan Zilaro; DiIIt. Mgr: Harold Beum 

FAX: 713-977-5031 
ULVECO, INC~ 10401 Wes1Of1iceDr.Houston, TX77042, 

Tel: 1-600-527-7042; EmpL: 50; SIs. MgT: Ron Schneider 
. . . . . . . . . . . • . . . . . . . . . • . . . . . . . . • . . • . . . . . . . .. Ao2454-2457 

Local Sales Offfces & Reps 
AL Hun1avllle, SCI, Inc. ..•................ 205-539-4411 
CA Arcadia, Van Go1t & Assocs. .......... 816-445-9728 
CA Escondido, Van Gatt & Assocs. ..•.... 819-48!Hl693 
CA San1a Clara, Gagner-Toomey Assocs., Inc. 

. . . . • . • . • • • . . . . . . • •. . • • . • . . . • . . . . . • . . . • 406-244-2200 
CO Frilnklown, MAC . . . . . . . . . . . . . . . . . . . . . • 303-660-8750 
CT Avon. Tom Maguire Assocs. .........• 203-873-3019 
FL Maitland, E I A, Inc. ................... 407-660-9600 
MA Norwood, Tom Maeuire Assocs. ...... 617-551-0500 
MN Minneapolis, E1ec1r<H1erv Co. ......... 612-338-3475 
NH WIndham, Tom Maguire Assocs. ...... 603-432-0363 
NY Plainview, Robert Smhh Assocs. ...... 516-681-3155 
PA Ex1on, Unear Sis. •.•..•.••.•...•...... 215-524-8080 
WA Seattle, Northmar, Inc. •..•............ 206-524-5170 
WI Thiensville, TFL Assocs.lnc .•.•...... 414-242-6800 
can Toronto, Cane Reps. ........•..•...... 41&-250-6683 

UNICORP 

FAX: 201-674-3803 
UNICORP,291 Cleveland St, Oianga, NJ 07050, Tel: 201-

674-1700, 801).526-1389; FSC No.: 04729; EmpL: 82; SIs. 
Mgr: B. levine....... .................... 001588-1_ 

LocaJ Sales Offfces & Reps 
CA Irvine, The Hapco Group ..•......•.... 
CO WheaIrIdge, Skip JU1Ze Aaaoc. •....... 
CT Lyme, Gerard M. Blaney Aaaoc. ..•.... 
IL Addison, HouHhan SI& Co. ...• : ..•.... 
NJ Ramsey, R.W. Rundle Aaaocs. ....... . 
PA Doylestown, George Aecen1io Assocs. 

714-474-8474 
303-231-C)9oo 
203-434-9497 
708-543-7200 
201-327-4151 

215-348-75n 

UNIMAX SWITCH CORP., See C & K/Unimax, Inc. 

UNIMEASURE, INC. 7055 N.W. Grandview Dr. Corvallis, 
OR 97330, Tel: 503-757-3158, FAX: 503-757-D858 

UNION CARBIDE CHEMICALS & PLASTICS 
COMPANY INC. Industrial Chemicals DiY. Crystal. 
9320 Chesapeake Dr. S1e. 216, San Diego, CA 92123, Tel: 
619-279-4500, FAX: 619-585-8928; EmpL: 125; SIs. Mgr: 
L RRoIhrock 

UNADILLA ANTENNA MFG. CO. Ballardvaie S1ation, UNIPI.£X CORP. 221 E. Lillie can8da Ad., SL Pau~ MN 
P.O. Box 4215, Andover, MA 01810, Tel: ~75-7631, 55117, Tel: 612-490.1936, FAX: 612-490-0495; EmpL: 8; 
FAX: ~74-9949; EmpL: 6; SIs. Mgr: P. Jannini SIs. Mgr: M. Bryan 

'Ii 
FAX: 619-744~7320 

UNDERWATER KINETICS, 1020 Unda Vista Dr. San 
Marcos, CA 92069, Tel: 619-744-7560; EmpL: 85; SIs. 
Mgr: Greg Sippel .....•...•....•...•..... Oo1~27-1129 

UNDERWOOO INDUSTRIES OF N.Y., INC., d/b/a 
Viking Products, 458 Broad St, P.O. Box 289, WfMlfIy, 
NY 14892, Tel: 607-585-4551, FAX: 807-585-9650; EmpL: 
7; SIs. Mgr: Robert Pichette 

UNGAR, Diy. Eldon Inds., Inc., 5820 Knott Ave., Buena 
Park, CA 90821, Tel: 714-994-2510, TELEX: 4720750 
Eldon, FAX: 714-523-7790; FSC No.: 79976; EmpL: 140; 
SIs. Mgr: Richard Shivers; DIst. Mgr: Dianna Maes 

. LocaJ Sales Offices & Reps 
AZ 2 Tempe, Rich Sis. Co. ...•...•........• 602-96&-n87 
CA Gardena, Ungar Sis. Assocs. •.... . . . . • 213-532-6637 
CA Moun1ain View, Production Innovation 

415-968-0380 

UlNlopawEli 
CORPORATION 

FAX: 305-971-1837 
UNIPOWER CORPORAnON. 2991 Gateway Dr. 

Pompano Bch., FL 33Q69.4803, Tel: 305-974-2442; FSC 
No.: 62125;EmpL:65; SIs. Mgr: Warren p-., Mgr. Tech. 
Sis. .•....•..•.•.......• , . .. . . . . . . . •.• . •• .• 1)021111-2130 

LocBl Sales Offfces & Reps 
AL Huntsville, Marco Mk1g. ••••••••••••.•• 205-883-9630 
AZ Phoenix, Sheller-Kehn •.•.•.•••. . . . .• . 802-257-01184 
CA Los AngeIea, Wiley Co. ......•........ 213-666-1611 
CA San Diego, WHey Co. .... :............ 619-453-9018 
CA San1a Clara, Gagner-TOOIl18y .••.••••. 406-244-2200 
CO Denver, AKI Enterpriaee ....•...•..••. 303-386-4488 
FL Margate, EPM Corp. ....•..•.......... 305-9n-Q331 
FL Orlando, EPM Corp. •..••...•••.••..•. 407-425-6149 
IL Itaeca, Bela Technlg. SIs. ............. 708-250-9586. 
IA Cedar Rapids, Stan Clothier .•.•.....• 319-393-1576 
KS Olathe, Stan Clothier ...•....••....... 913-829-0073 
MD Gaithersburg, DeItatronics ••.•....•.•. 301-253-0815 
MA ArIngton, 1ntersta18 Sis. .•..•..••..•... 817-646-3914 

808 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
MA Chelmsford, InIerstaIe SIs. .•...•..•.•. 508-25&-2287 
MI Uvonla, Lowell-Wendt Mktg. .......... 313-464-2722 
MI Wyoming, Lowell-Wendt Mktg. ........ 616-457-0900 
MN Minneapolis, Scott EIcIm. SIs. ......... 612-929-2985 
MO St CharIea, Stan Clothier ............. 314-928-8078 
NY Great Neck, F & F Metro .... ...... .... 516-482-4080 
NY Rochester, EIcom SIs. Inc. ............ 716-385-1400 
NY Syracuse, Eicom Sis. Inc. ............. 315-885-8967 
NC ChartoI1e, RG Sis. .................... 704-531-(l096 
Ott Columbus, McFadden Sis. ............ 614-761-3177 
PA Blue BeI~ De/IatronIcs ................ 215-641-9930 
TX Houston, Jim D. Gray AssocS. ........ 713-342-1710 
TX Richa'dson, Jim D. Gray AssocS. .•... 214-699-9976 
VA Pohaton. DeItaIronics .. .. .. .. .. .. .... • 804-492-9027 
Can MIssissauga, AMy Beuman AssocS. .• 416-828-2600 
Can W. Vancouver, Leister Blake En1prs. ... 604-92&6127 

Local DIstributors 
CA N. Hollywood, B.J. Wolle .............. 213-877-5518 
CA San Jose, ForeSight Elctms. .......... 408-453-0219 

UNI-POWEA HYBRIDS INTERNATIONAl., See 
Hybrids IntL Ltd., Thick Film Div., and Hi-Q Crystals, 
Hybrids Inti. Ltd. 

UNIT DESIGN, 1811 N. Case St, Orange, CA 92665, Tel: 
714-282-8100. 'TWX: 91G-250-0136, FAX: 714-528-0119; 
EmpL: 15; SIs. Mgt: Bill PoIIer 

~UNITED 
CREMI-CON 

FAX: 708-640-6341 
UNITED CHEMloCON INC., 9801 W. Higgins Ad., 

Rosemont, L 60018, Tel.: 708-696-2000; EmpI.: 65; SIs. 
Mgt: R Donham ......................... A·1148-1149 

Local SsIeB OIfices & Reps 
PA Spring Housa,Hartmaler, Assoc. ..... . 
AL Hootsville, R O. Whitesell •..••. , •.•... 
CA Irvine, English/Darnco SIs. ..•..•..•.•. 
CT Plainville, Northeast Reps 
GA Norcross, R 0. Whitesell ............ . 
u.. Chicago, M. Gottlieb AssocS. ........ .. 
IN Indianapolis, R 0. WhItesell ........ .. 
KS OVerland PIt, Spectrum Sis. 
KY Versailles, R 0. Whitesell ............ . 
MA Hingham. Northeast Reps. .......... .. 
MI Grand Rapids, R O. Whitesell ••.•••••• 
MI Southfield, R O. Whitesell .......... .. 
MI Sl Joeeph, R 0. Whitesell .......... .. 
MN Plymouth, Twist eo. ................ .. 
IIti Ml Vemon, Northeast Reps .......... . 
IIlJ Englewood Cliffs, Cerevan Sis., Corp. 

NY Hauppauge, Aurora Mktg. ............ . 
NY Pittsford, Franklin SIs. Corp. .......... . 
NC Greensboro, Cerevan Sis. ............ . 
NC Raleigh, Tingen T9I;h SIs., Inc. ...... .. 
OH Cincinnati, R O. Whitesell ............ . 
OH Cleveland, R O. WhIteseU .......... .. 
OH Columbus, R 0. Whitesell .......... .. 
OH Dayton, R O. Whitesell .............. . 
OR Beeverton, Earl & Brown ............ .. 
PA Ambler, W.R Hartmaier .............. . 
PA Pitlsburgh, R. 0. WhItesell .......... .. 
TN KnolMIIe, R 0. WhHeseIl ............ . 
TX Austin, Mll-Rep ...................... . 
TX Houaton. Mil-Rep .................... . 
TX Richardson, Mil-Rep ................ .. 
WA Redmond, Earl & Brown ............ .. 
Can Richmond HIli, Renmark Elctrns. •..•.. 

Local DIstributors 

215-843-6691 
205-883-5110 
714-753-1950 
203-868-6030 
404-449-9190 
312-775-1151 
317-87&-9000 
913-848-6811 
606-873-1182 
617-749-8700 
616-942-5420 
313-559-5454 
618-883-7337 
612-55G-0922 
603-68G-8199 

201-567-7600 
518-434-1313 
718-248-8251 
919-271-2668 
919-87G-7123 
513-521-2290 
218-44NI020 
614-888-9396 
513-298-9546 
503-839-2100 
215-843-8691 
412-963-6161 
615-694-9476 
512-348-6331 
713-444-2557 
214-844-6731 
206-885-5064 
418-881-8844 

AL HuntsviUe, Hanvnond EIctms ......... 205-83G-4764 
AL HuntavlUe, Resistacap ................ 205-883-4270 
AZ Phoenix, Arizona Camps. ........ .... . • 602-269-5655 
AZ Tempe, Bellinds. ..................... 602-269-5655 
AZ Tempa, FuIUre EIcIm ................. 602-968-7140 
AZ Tempa, Time EIctms. ................. 602-967-2000 
CA Agoura Hills, Bellinds. ................ 818-708-2608 
CA Agoura Hills, Time Elctms. ............ 818-707-2690 
CA Anaheim, Time EIctms. ............... 714-93Nl911 
CA Cemarilio, Milgray EIctms. '" .......... 800-835-7812, 

. 805-484-4055 
CA Chatsworth, Future EIcIms. ........... 818-70G-0914 
CA Chatsworth, Passive CorT1Is........... 818-700-8B38 
CA Fountain Valley, Components CIr. .. ... 714-879-0433 
CA Irvine, Kelex Elctms. .................. 714-963-1230 
CA irvine. Milgray Elctma ................ 714-753-1282 
CA Irvine, SAL ........................... 213-378-0861 
CA Riverside, Elctm. Supp. ............... 714-883-7300 
CA San IlIego, EIcIm. Supp. .............. 619-893-8222 

CA Santa Clara, Components CIr. 408-968-8931 
CA Sunnyvale, C8psco SIs, Inc. .......... 408-734-3020 
CA Tustin, Capstone EIctms. ............. 713-730-0349 
CA Tuslll\ Projections Unltd ............. 714-544-2700 
CO Denver, Capstone EIctms. •.•..••..••. 303-375-1.300 
CO Englewood, Nap EIctms. .............. 303-799-9698 
CO Englewood, Time EIctms. ............. 303-799-8651 
CO W-.mster, FuIUre EIctms. .......... 303-650-0123 
CO WheaIridge. Bell Inds. .. .. ... .. .. • .. .. . 303-424-1965 
CT Bethe~ FUII.We EIctms. ................ 203-743-9594 
CT Cheshira, Time Elctms. ............... 203-271-3200 
CT East Haven, JV EIctms. ............... 203-469-2321 
CT Miilord, Milgray ....................... 600-822-8911 
CT Wallingford, Midstate EIctms. ••••.••.• 203-265-9900 
FL Altamonte Springs, BeIIInds. . . • •. . . . . . 407-339-0078 
FL Altamonte SprIngs, Future EIctms. .... 407-767-8414 
FL Altamonte SPrIngs, SAl. .... ... ..... .. 407-831-8201 
FL Clearwater, Future EIctms. ... .. ....... 813-578-2770 
FL Ft Lauderdale, Hammond EIctms. ..•• 305-973-7103 
FL Fllaudertlale, Reptron EIcIms. ....... 305-735-1112 
FL Ft Lauderdale, Time EIctms. .••••••••• 305-974-4600 
FL Longwood, AM EIctrns. ............... 407-882-8191 
FL Tampa, RepIron EIctms. .............. 813-855-4656 
FL Winter PI<, Milgray EIctms. •. . • . . • . . • . . BOG-241-5523 
GA AIIanta, Time EIctms. ................. 404-984-0923 
GA Norcross, Beliinds. ................... 404-882-0923 
GA Norcross, FuIUre EIctms. ............. 404-441-7676 
GA Norcross, Hammond EIctms. .. ..•..•.. 404-449-1996 
GA Norcross, MIlgray EIctrns. ............. 6OG-241-5523 
GA Norcross, Reptron EIc\JI'\s. ............ 404-448-1300 
L Arington Hgts., MIlgrey EIctms. ....... 800-322-8271 
II. Elk Grove VIg., Bellinds. ........ .... .. 708-64G-191 0 
II. Itasca, C8psIone EIcIms. . . . . . . .. . .. . .. 708-25G-0300 
II. Northbrook, Classic Camps. .......... 708-272-9650 
IL Rolling Maadows, RM EIctms. ...•..•. 709-358-0300 
IL Schaumburg, Future EIctms. .•.. . . • • . • 708-682-1255 
n.. Schaumburg, Reptron EIctrns. ........ 708-682-1700 
K. Schaumburg, Tome Elctms. ..•..•.•... 708-303-3000 
u.. Wood Dale, Nap EIctrns. .............. 708-585-6500 
IN Ft Wayne. Bellinds. .................. 219-423-3422 
IN lndIanapols, Classic Camps. . . . . . . . . . . 317-872-4777 
IN IndanapoUs, AM EIctma .............. 317-291-7110 
KS OVerland PI<., Milgray Elctms. ...•.....• 6OG-255-6576, 

MD 
MD 
MD 
MA 
MA 
MA 
MA 
MA 
MA 
MA 
MA 
MA 
MA 
MA 
MI 
MI 
MI 
MN 
MN 
MN 
MN 
MN 
MO 
NH 
IIlJ 
NJ 
IIlJ 
IIlJ 
IIlJ 
IIlJ 
111M 
NY 
NY 
NY 
NY 
NY 
NY 
NY 
NY 
NY 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
OH 
OH 
OH 
Ott 
OH 
Ott 

Columbia, Future EIctms. ............ . 
CokJrOOia, Milgray EIctrns. ........... . 
Columbia, Time EIctms. ............. .. 
Andover, Bell Inds. .................. .. 
CheimsfoId, TLC/ShelIy-Ragon .•.•... 
Hopkinton, Interface EIctms. •..•••.... 
Peabody, Tome EIctrns. .............. . 
Sandwich, JV EIctms. ............... .. 
Sutton, EAC ........................ .. 
Westborough, FuIUre EIctma ........ . 
Wilmington, Capstone EIctma •..•.... 
Wilmington, Mligray Elctms. .•.•.•••.•. 
Wilmington, North Star EIctma ....... . 
Wilmington, SAL .................... . 
Ann Arbor, Bellinds. ................ .. 
Grand Rapids, AM EIctms. .......... .. 
Uvonia, Reptron EIctms. ............ .. 
Chanhassen, G&F DisIbn. ........... . 
Eden Prairie, FuIUre EIctms. ........ .. 
E'dZen, Capacitor Assocs. ........... .. 
Minnetonka, Reptron EIctma ......... . 
New Brighton, Parts One ............ . 
St Louis, Time Elclms. .............. . 
Nashua, Brevan EIctma ............ .. 
Marlton, Milgray EIctma ............ .. 
Ml Laurel, Capstone Elctms. ........ .. 
Ml Laurel, Future EIctms. ........ : .. .. 
Panlippany, Milgray EIctms. ......... .. 
Rockaway, Tonar Inds. ....•.........•. 
Teterboro, EAC ...................... . 
Albuquerque, BeIIInds. .............. . 
Brooklyn, Chip Technlg. •.•......•..... 
banandiaga, Advacorn, Inc. .......... . 
E Syracuea, ADA Technlgs. ........ .. 
Farmingdale, Milgray EIctms. 
Hauppauge, Time EIcIms. ........... .. 
liverpool, FuIUre EIctms. ........... .. 
MeMIIe,SAL ....................... .. 
PaM Van, Advacom ................ .. 
Rochester, Masllne EIcIms. •...•••..•• 
Charlotte, Time EIctms. ............. .. 
Charolelte, EIcIm. Mktg. Corp. ....... .. 
Greensboro, Hammond EIctms. .••..•. 
Raleigh, Capstone EIctrns. .......... .. 
RaleIgh, Century EIcIm. Corl'1l8. .•.•.•. 
Raleigh, EAC ..... , ................. .. 
Raleigh, Milgray EIctms. ............ .. 
Raleigh, Sager EIctma ............... . 
Cleveland, Mligray EIctms. .......... .. 
Columbus, EIcIm. Mktg. Corp. ....... .. 
Dayton, Bell Inds. (IndL) ............. .. 
Dayton, EIcIm. Mktg. Corp. ........... . 
DUblIn, Time EIctms. ................ .. 
Highlands Hills, EIcIm. Mktg. Corp. ••.• 

913-238-8800 
301-290-0800 
6OG-B3B-8656 
301-964-3090 
508-474-9880 
508-25G-96B6 
508-435-8B56 
sOe-532-9756 
508-833-0700 
508-985-0722 
508-368-2400 
508-657-5674 
800-334-6941 
508-657-5155 
617-938-5460 
313-971-8093 
618-531-9300 
313-52&2700 
612-934-8225 
612-944-2200 
507-495-3306 
612-838-0000 
612-833-11079 
314-391-8444 
603-889-7230 
BOG-257-7111 
608-727-7800 
608-778-7600 
800-822-0291 
201-568-9000 
201-288-4477 
505-292-2700 
7111-251-9300 
718-398-9050 
315-437-7087 
BOIHI45-4729 
518-273-0100 
315-451-2371 
518-293-2710 
315-538-2221 
718-548-5373 
704-522-7600 
704-394-6195 
919-275-6391 
919-954-0600 
919-782-2116 
919-970-8700 
8OG-562-3118 
919-650-8550 
800-32HX)06 
614-298-4161 
513-435-8660 
513-439-4711 
614-761-1100 
218-442-3441 

UNIT I 
Ott Solon, RepIron EIctms. ............... 218-349-1415 
OR Beaverton, Future EIctrns. •........... 503-845-9454 
OR Lake Oswego, Beliinds. .............. 503-B3S-65OO 
PA Exton, VSH .. ......................... 215-363-2250 
PA King 01 Prussia, Time EIctms. ....... ; . 215-337-0900 
PA Malvern, Interface EIctms. ............ 215-8119-2060 
PA McKeen, Advacom ................... 814-478-7774 
PA McKean, Advacorn, Inc. ............... 814-478-7774 
PA Noni8Iown, Century EIcIm. CorT1Is. ... 215-831-5400 
PA Philadelphia, Future EIctms. .......... 609-778-7800 
PA York, ECi ........................ . .. . 717-848-5334 
SC GraensvlIIe, Hammond EIctms. ....... 603-233-4121 
TX AustIn, Kent EIctms. .................. 512-834-1900 
TX Carrollton, Capstone EIcImS. •.••.••. . • 214-3Il0-8049 
TX Dallas, Milgray EIctms. ................ 800-837-7227 
TX Houston, Tune EIctms. .. .. • .. ... .. .. .. 713-530-0800 
TX Irving, HArper, s.LD. ............... .... 214-821-Il500 
TX RIchardson, BeIIInds. .......... . .. .... 214-6Il0-0488 
TX Richardson, SAL ..................... 214-231-8330 
UT Midvale, Bellinds. .................... 801-255-9611 
UT Salt Lake City, Future EIctms. ••.••..•. 801-872-8489 
UT Salt Lake City, MIIgray EIctms. ..•...•• 6OG-537-11739 
UT Salt Lake City, Standard Supp. eo. .... 801-498-3371 
UT W. Valley, Time EIctms. ............... 801-873-8181 
VT Rutland, SAI.......... ............ .... 602-775-7126 
WA Bothell, Projections Unltd .. ........... 20& 485-2147 
WA Redmond, Cepsoo Sis., Inc. ........... 208-869-7400 
WA Redmond, Future EIctms. ............. 208-681-8199 
WA Redmond, Time EIctms. .............. 208-882-1600 
Wi New Berlil\ Classic Camps. ........... 414-788-5300 
Wi New Bertin, Nap EIctms. .............. 414-785-9100 
Wi Waukesha, BeIIInds. ................. 414-547-8879 
Can Calgary, ZenIronics .••.••.•••.•..•.•.• 403-295-8838 
Can Misaissauga, Time EIctms. ... . • . . • . . . . 416-872-5300 
Can MissIssauga, Zentronics .............. 418-564-9600 
Can Nepean, Cersten EIctms. ............. 613-728-9250 
Can 0Itawa, Future EIctms. ............... 813-820-8313 
Can Richmond, EIectroaonics, Inc. •........ 804-273-2911 
Can Richmond, Zentronics .•..•.•....•.•.. 804-273-5575 
Can Scarborough, Cersten EIctms. ........ 418-495-7705 
Can WillowdaIe, MIJgray EIctms. ••••.••..••• 6OG-268-3315, 

418-758-4481 

UNITED ELECTRIC CONTROLS. P. 0. Box 9143, 
Watertown, MA 02272-9143, Tel: 617-828-.1000, TB..EX: 
922445, FAX: 617-828-2568; EmpL: 420; SIB. Mgt: Dave 
Wiliams; DIBt. Mgt: George Miller 

UNITED FOAM PLASTlCS, 172-0 E MaIn St, 
Georgetown, MA 01833, Tel: 508-352-2200, TWX: 71G-
347-0315, FAX: 508-352-7169; FSC No.: 55900; Empl: 
200; SIs. Mgt: RL Baiity 

Local SeJes 0Ifices & Reps 
AL Decatur, UnIted Foam Plastics Corp. •. 205-351.Q800 
CT Pawcatuck, United Foam Plastics •• ••• 203-599-1242 
FL KIssImea, Uniled Foam Plastics Corp. 

. . . . . . . . . . . • . . . . . . . . . . • . . . .. . • . . • • . . • . • 407-933-4BBO 
GA Fairburn, Uniled Foam Plastics ••••••• 404-964-58BB 
IIlJ Somerset, Uniled Foam Plastics ••••.• 201-560-9550 
PA Br1dgaport, United Foam Plastfcs ..... 215-272-5430 

UNITED PRICING REPORTS, 645 Stewart Ave.. Garden 
City, NY 11530, Tel: 518-227-1soo. FAX: 518-227-1901 

UNITED SOLDER WRAP INC., See Vector EJctm Co, 
Solderwrap of CA. Inc. 

UNITED STATES CRYSTAl CORP. 3605 McCart St, 
Fort Worth, TX 76110, Tel: 817-821-3014, 'TWX: 91(}.693-
4OB4, FAX: 817-923-0424; FSC No.: 52647; EmpL: 75; SIs. 
Mgt: Jan Henderson 

UNITED STATES ELECTRONIcs. 80 Brown Ave., 
Springfield, NJ 07081, Tet. 201-912-0111, FAX: 201-1112-
0015; EmpI.: 20 

UNITED SUPERTEI<, INC. 118 Charcot Ave.. San Jose, 
CA 95131-1101, Tel: 408-922-0730, FAX: 408-922-0534; 
E.: 55; SIs. Mgt: Roger Meade 

UNITED TECHNOLOGIES CONTROL SYSTEMS, 
131 GodIreySt, Logansport, IN 47401, Tel: 219-747-8142, 
'TWX: 81 G-295-0699; EmpL: 3,700; SIs. Mgt: Terry SmHh 

UNITED TECHNOLOGIES MICR08.ECTRONICS· 
CENTER, United Technologies Corp., 1575 Garden 
01 The Gods Ad., Colorado Springs, CO 80907, Tel: 719-
584-6000, 1-8OO-M1L-tI1MC, FAX: 719-5B4-8032; Empl: 
465; SIs. Mgt: DwIght Deem 

UNITED WIRE & CABLE CORP. 425 Shrewsbury St, 
Worcester, MA 01604, Tel: 508-757.-72, FAX: 508-753-
2173; FSC No.: 51348; EmpL: 10; SIs. Mgt:T. P. Andrews 

UNIT INDUSTRIES, 1140 E Valencia Dr. Fullerton, CA 
92631, Tel: 714-871-4161, FAX: 714-871-4164; FSC No.: 
0AMM9; EmpL: 40; SIB. Mgt: D. MoIbv 

EEM 1991 North American offices only. For worldwide reps & distributors"see Vol. W. 809 



UNITRA Manufacturers and Sales Offices Directory 
UNrrRACK INDUSTRIES, INC. 1372 EnterprIse Dr. UNIVERSITY SOUND, INC. Mark IV Industries, 13278 IA Iowa City, Riclvnar EJctrns. Corp. ••.•• 319-354-8694 

Canton, Jom Ferrari Co. .... " .. " .. " 617-821-4599 
Farmington, J.P.EIeIgin Assocs. .... ". 313-471-7940 
Albuquerque, Compass MkIg. & $Is., Inc. 

Goshen Corp. Pk., P.o. Box 1927, WestChester,PA 19380, Ra/sIon, SyIm8r, CA 91342, Tel: 818-382-9516, FAX: 818- MA 
Tel: 215-692-0800; SIs. AIgI': Ama 0rcuII 387-5292; EmpL: 72; SIs. Mgr~ Jeffrey J. PalNn MI 

NM 

UNrrREK CORPORATION, 3000 Lewis' & Clark Hwy. UPSYSTEMS, INC. Subsi!liary of Chloride Power 
Ste.2, Vancouver, WA 98681, Tel: 208-698-7277, FAX: EIec., One Technology Place, Caledonia, NY 14423, Tel: TX 

........ " ........... " ....... " .... .. . 505-344-9990 
Plano, RIcIvnar EIcIrns. Corp. ......... '214-424-8368 

2CJ&.69+.693O; ~: 40; SIs. Mgr: JOhn Sailer 716-538-4421, FAX: 718-538-6345; FSC No.:3698; SIs. WI Butler, Richmar EIctms. Corp. "....... 414-781-1730 

UNITROOE CORP. 580 P~ Sf., W-. MA 
02172, Tel: 617-928-0404, FAX: 617-924-1235; EmpL: 
2,000; SIs. Mgr: Lealie Wallace; DiBt. Mgr: Ron Myers 

UNITRON INC. 1092s MIller Ad., Dept. EE. Oailas. TX 
75238, Tel: 214-340-8600, TELEX:862511,FAX:21+341-
2099; FSC No.: 6130; EmpL: 75; SIs. Mgr: Jamee Baker 

UNIVERSAl AD-VUtD-F INC. 2517 E. NorwICh Sf., 
Milwaukee, WI 53207, Tel: 414-482-4100; FSC No.: 90101; 
EmpL: 10; SIs. Mgr: RonaldTessmer 

UNIVERSAL DATA SVSTEMS, INC. Motorola 
Information Systems Group, 5000 BradIord Dr. 
Huntsville, AL 35605-1993, Tel: ~ TELEX: 
752602 UDS HTV, FAX: 205-830-5657; EmpL: 950; SIs. 
Mgr: Tony Zalenski 

UNIVERSAl INSTRS. CORP. MECHANIZED 

Mgr: Steve Olson 

URBAN ELECTRONIcs. P. O. Box 456, Dover, MA 02030, 
Tel: 617-329-4068, FAX: 508-785-2265; EmpL: 50; SIs. 
Mgr: G. Urban . 

USAR SYSTEMS, INC. 568 BroadwaySte. 405, New York, 
NY 10012, Tel: 212-228-2042, FAX: 212-22&-3215; EmpL: 
3: SIs. Mgr: Yannis Mllioe 

mDIGITAL 

FAX: 206-576-0515 
ElCTRN. ASSEMBl V (MEA) . DIV., See U. S. DIGITAL CORP. 8409 N.W. 15th Court, Vancouver, 
Mechanized Elctrn. Assembly Div. Universa WA 98665, Tel: 208-578-0514, 800-738-0194 (Sales): SIs. 

UNIVERSAL MFG. CO. INC. 1168 Grove Sf., Irvington, 
NJ 07111, Tel: 201-374-9800, TELEX: 71()-QQ5-4647,FAX: 
201-374-2265: EmpL: 60; SIs. Mgr: Martin Mayer;' Dl8t. 
Mgr: MartIn Mayer 

FAX: 914..;241-3129 
UNIVERSAL VOLTRONICS CORP,Thermedlcs 

Inc.!ThennoElctron Corp., 27 Rildio Circle Dr." Mt 
KIsoo, NY 10549, Tel: 914-241-1300, TWX: 710-571-2142: 
FSC No: 14225; ErnpI.: B5 ...••.••..•. , . .• 002131-2133 

LDcaI Sstes Offloes & Reps 
FL Satellite Beach, BWS Microwave Marktg. 

..... , .. , ..... , ................. , ...... 407-773-6170 
MA Whitinsville, Power Factor & Assocs. .. 617-234-8415 
NY Las Vegas. Trembly Assoc., Inc. ., •••.. 702-739-9770 
NM Albuquerque, Trembly Assoc., Inc. .... 505-268-6816 
PA Audubon, Holmes Assocs. ............ 215-686-0636 
PA Audubon, Holmes Assocs., Inc. ........ 215-666-0636 
TX EI Paso, Trembly Assocs., Inc. ..... ,.. 915-533-9360 
UT No. SaN Lake City, Trembly Assocs., Inc. 

...... , .. , ...• , , ••.. , •.•. •. •.•• ••. .••.• 801-295-4703 
Can Nepean, Ont, Da1acomp EJctrns. . . •• . • 613-723-8825 
Can Toronto, On!., ~ Ek:Irn& .••••• 418-533-4076 

Local Distributors 
AZ Phoenix, Trembly Asaoc. Inc. .,....... 602-967-2058 
CO Wheel RIdge, Trembly Asaoc. Inc. .. ..• 303-421-8900 
NY Las Vegas. Trembly Asaoc. Inc. ..... " 702-739-9770 
NM Albuquerque, Trembly Assoc. Inc. •.. . • 505-268-6816 
TX EI Paso, Trembly Asscic. Inc. . . . . . . . . . . 915-533-9360 
UT North SaN Lake, Trembly Asaoc. Inc. .. 801-295-4703 
EXP London, England, Stansberry Asaoc. Int'l, Inc. 

....... , ........ , ..... , ... , .... , ... , ..... 01-467-0535 
Can Toronto, Ont, Datacomp Ek:Irn& .. , . • . 418-533-4076 

• U.S. rovo FAN, CORP. 

Over 
70.000 
Fans 

in Stock • 
The 

Largest 
Relav& 

Switches' 
Distributor 

in the World. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Ssnta Monica, CA 90404 Oakland, CA 94606 

Mgr: David Madore ...................... Bo11152-1955 

Local Sales Offloes & R&ps 
VA Roanoke, Engrg. & MkIg. Corp. 01 VA 

703-562-0726 

Local Distributors 
VA Roanoke, Engrg. & MkIg. Corp. 01 VA 

703-562-0726 

USD PRODUCTS, Div. of Bussmann, 7300 W. WilSon 
Ave., Chicago, IL B0656, Tel: 708-867-4800, FAX: 708-867-
2211: EmpI.: 200: SIs. Mgr: Mr. Chris Osmun 

USECO DIV., Litton Inds, 13536 SstIcoy St, Van Nuys, CA 
91409, Tel: 818-788-6381, FAX: 818-902-4516: FSC No.: 
86245; EmpL: 100: SIs. Mgr: Peggy Slattlll)' . 

U.S. aCO,INC. 2930 Scott Blvd., Santa Clara, CA 95054, 
Tel: 1-800-868-ELCO, FAX: 4Cl8-96o-9754; SIs. Mgr" 
Douglas Hemingway 

u.s. INSTRUMENT RENTALS, INC., AT&T Capital 
Corp. 1830 West Airfield Drive, D/FW Airport, TX 75261, 
Tel: BOo-B74-7123: EmpI.: 500; SIs. Mgr: Greg Lapham 

U. S. LASER CORP. 825 Windham Court North, Wyckoff, 
NJ 07481, Tel: 201-848-9200, FAX: 201-848-9006: EmpL: 
25: SIs. Mgr: James F. Golden 

U.S. POWER/RELCO MIDWEST, U.s. Power 
Converting Co., 6830 West 61 st North, Wichita, KS 
67205, Tel: 318-722-6440; EmpL: 12; Dist. Mgr: Jonathan 
P. Snow .. " ....... " ... "............ C.l092; 002027 

U.s. POWER CONVERTING COMPANY IRELCO, 
Leonard V. Snow' & Assocs., 21517 Ocean, 
Torrance, CA 90503, Tel: 213-316-9984, FAX: 213-318-
9050: EmpL: 8; 518. Mgt: Van Snow: DiBt. Mgr: Tom Clark 
.,., ...... , .•.••..••.. , ••• ,. ..•.••• .••.. C.1092; 002027 

Local Ss/es Offloes & Reps 
KS WlchI1a, U.s. Power Converting/ReIco 

318-122-6440 
Can ~\;;i:i,;;~:6~i=titt'Ei~ir~:::::::: 519-696-2616 
Can Torrance, U.s. Power Conv. Co. ....... 213-31&9984 

Local Distributors 
CA Torrance, U.s. Power Converting/L Snow & Assocs. 

.•.•.•.....•...•.•. ,................... 213-316-9984 
KS Wl1Chl1a, U.s. Power Converting/Relco 

.... , ..... , ..... , " ......... , ." ... , ". 316-722-6440 
Can New Dundee, On!., Ritz EJctrns. "..... 519-696-2616 

U.s. SENSOR CORP" 1832 W. Collins Ave., Orange, CA 
92687, Tel: 714-639-1000, FAX: 714-639-1220: EIr1lL: 25 
.. " .......... " ........ " .................... ". Bo1871 

Local Ss/es Offloes & Reps 
AZ Phoenix, Compass MkIg. & Sis. Inc. .•. 602-996-0635 
AZ Tucson, Compass MkIg. & Sis. Inc. .... 602-577-5146 
CA Los Angeles, Lande & Assocs. ........ 213-879-0770 
CA San Joee, Arnold Tech. Sis. ." .. .. .... 408-954-0400 
CA Santa Ana, Lande & Assocs. .. ".".... 714-543-7805 
CO Englewood, Compass Mktg. & Sis., Inc. 

.. . .. .... .. .. .. .. .. .. .. .... . .. .. .. .. .. . 303-721-9683 
FL Orlando, Richrnsr Elctms. Corp. .. ..... 407-352-3755 
IL Downers Grove, RicIvnar Elctms. Corp. 

....................................... 708-968-0118 
IN IncIanapoIis, Richrnsr EIctms. Corp. ... 317-577-9950 

U.s. TERMINALS INC., 7502 Camargo Ad.,Cincinn8tl, 
OH 45243, Tel: 513-561-11145, FAX: 513-561-8755: FSC 
No.: 12615: EmpL: 45; SIs. Mgr: George LStepp 
. •••.••.••..••.•••.•••••••••••••.•••.• ; •.•••••..• C·1583 

Local Ss/es Offices & Reps 
AZ Phoenix, G_ & Co.' .. " .... " ..... 
FL Melbourne, Jerry WiHlams, Inc. .••.••.• 
IL ChIcago, L TO Technologies' ." .... ". 
IL Itasca, L TO TeclYlologies " .. " ..... " 
IA Cedar Rapids, J.R Sis. Engr9, Inc. •... 
IA Cedar RapIds, J.R SIs.Engrg.,Inc. •.••.• 

802-942-1415' 
407-:!59-7700 
708-773-2900 
708-773-2900 
319-393-2232 
319-393-2232 

FAX: 8.18-287-7350 
U.s. TOYO FAN CORP" 4915 Walnut Grove Ave., San 

Gabrie~ CA 91776, Tel: 818-267-5297; EIr1lL: 20; SIs. Mgr" 
Peter Jeanseau; DiBi. Mgr: Peter Jeanseeu 
.................................... , .. ..... C·1888-1888 

Local Ss/es 0IfIces & Reps 
AZ Phoenix, Howe & Howe SIs. .......... 602-264-7971 
CA Oceanside, Noo Rep Tech SIs. ....... 619-941-()558 
CA San GabrIe~ us. Toyo Fan Corp. ..... 818-287-5297 
CA Santa Clara, U.s. Toyo Fan Corp. ..... 408-988-1260 
FL Winter Springs, Sunland Assocs. •.••.• ' 407-365-9533 
IL Downers Grove, Gollen Asaoc. ....... 708-512-0093 
IA Cedar Rapids, Stan Clo1hier Co. ...... 319-393-1576 
KS Olathe, Stan Clothier Co. .... "....... 913-829-0013 
MD CockeyesYIIIe, DaIbrook Corp. ........ 301-866-2212 
MI Farmington Hills, W. R Hunvnon •. , •• , 313-474-0681 
MN St Pau~ Innovate Sis. .. . .. .. .. ........ 612-225-9772 
MO St Charles, Stan Clothier Co. ......... 314-928-8078 
NJ Fort Lee, Nepbn EIec. ............... 201-461-2789 
NY E. Syracuse, Founlllin, Young & Co. .. 315-437-7733 
NY Plainview, Neptune EIec. .............. 516-349-1800 
NC Ma\lhews. Arthur, Harris & Asaoc. ..... 704-845-1085 
OH Richfield, Geotronix ................... 216-859-6100 
OH TrotwoocI,'Geotronix.................. 513-252-6700 
OR Beaverton, ~ Inc. ............. 503-843-1645 
PA AlHeon Pk., Geotronix Inc. ............. 412-487-1770 
PA CoJrnsr, Dalbrook Corp. ............... 215-997-2770 

. TX RIchardson, ZOnk Assocs. ....•..•..•. 214-238-7651 
TX StafIord, Zonk & Assocs. .............. 713-561-7777 
WA SnohomIsh, Unioomp, Inc. ............ 208-56&0511 
PR Ssntruce, SISCO ..................... 809-728-3137 
Can islington, On!., PIpe-ThompSon Ltd. .•• 418-238-2355 

Local DI8/Jibu1or8 
AZ Phoenix, Aero-Space Southwest ..•.•. 802-289-5855 
CA Anaheim, Almo/Paceselter ........... 714-777-4711 
CA Fremont Terminal Sis. Corp. .......... 415-658-7722 
CA Tustin, Added Value Ek:Irn& DisIr. .... 714-258-8258 
MN Fridley, Voyager Elect ................ 612-571-7768 
UT Salt Lake City, Added Value Elect .... 801-975-9500 
IL Elk Grove, Martec Assocs. ..•..••.•• '. 708-958-8090 
MD Beltsville, PeIricko Sis. ................ 301-937-4960 
MA Haverhil~ Cord E1ctms. ............... 617-374-0100 
MI Farmington HillS, V8ISIIIron ........... 313-474-0687 
MN Fridley, Voyager EIec. ................. 612-571-7768 
NY Las Vegas. KiesubCorp. .............. 702-733-3888 
NJ Corbin City, Iridex .................... 809-828-4040 
II1II Albuquerque, BeIaIron .. . .. .. .. .. .. . .. 505-621-1122 
NY EIrnsIoId, Muftimeterics ............... 91+347-3686 
NY Endwel~ Pryrn&-Une 0iB1r. ............ 607-748-5200 
OH Richfield, Alpha 0iB1r. Corp. ....... ".. 218-659-7100 
OR Beaverton, Hansen Elctms. •.• ,....... 503-642-4455 
PA Harrisburg, Curnbeljand EIctrns. ...... 717-233-5683 
TX Richardson, lee Sis. ............ .. .. .. 214-869-0895 
Can Mississauga, Ont, Rush EIex. Ltd. • • . • . 418-677-7280 

UTE MICROWAVE, 3500 Sunset Ave., MbJry Park, NJ 
07712, Tet. 908-922-1009, TEi.EX: 13-2461, FAX: 908-
922-0848; FSC No: 23261: EmpL: 35 

UTI INSTRUMENTS CO, 2030 Fortune Drive, San Joee, 
CA 95131, Tet. 406-428-9400, FAX: 4Cl8-42a.0823; EmpL: 
80: SIs. Mgr: Clyde Madsen 

UVP, INc. 5100 Walnut Grove Ave., P.o. Box 1500, San 
GabrIel, CA 91778, Tel: 818-2B5-31~TELEX: 371,6381, 
FAX: 818-285-2940; EmpL: 100 

810 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
VACO PRODUCTS, 7200 McConnick Blvd., Chicago, IL co 

44139-3395, Tel: 708-6n-9500, TaEX: 72-4431; Empl.: 
Englewood, Comp. SIs. .........•...... 303-779-8060, 

FAX:303-779-8357 
FL Orlando, So. Atlantic Comp. .•..••.....• 407-857-3650, 

FAX:407-857-3296 
250; SIs. Mgr c Bill Recmond 

r,"~ VALHALLA 
~';t..!.1 SCIENTIFIC 

FAX: 619-457-0127 
VALHALLA SCIENnFIC, 9950 Mesa Rim Ad., San 

Diego, CA 92121, Tel: 619-457-5576; Empl.: 75; SIs. Mgrc 
Kerry Clark .....•...•..................... D·1332-1333 

Local Sales Offices & Reps 
AL Huntsville, Currie, P8I!k & Frazier .... . 
CA Costa Mesa, Cutlass Elctms. ......... . 
CA San Diego, Amasco ................ .. 
CA San Jose, ARC Tech. Resources .... . 
CA .Sunnyvale, ARC Technical Resources 

CA ,orrance, Cutlass Elctms. ............ . 
FL Orlando, Currie, Peak & Frazier ...... . 
FL Pace, Currie, Peak & Frazier .........• 
FL Tampa, Currie, Peak & Frazier.: ...... 
FL W. Melbourne, Currie, Peak & Frazier 

205-536-1506 
714-~9358 
619-292-7666 
408-263-6466 

408-n3-6671 
213-324-7360 
407-855-0643 
904-994-0599 
813-963-1076 

· . . . . . . .. . . .. .. .. . .. . .. . . .. . .. . .. . . .. .. 407-724-6795 
GA Dulth, Currie, Peak & Frazier. . .. . .. ... 404-497-9404 
IL Arlington Hgts., Cornlel Midwest Co. •. 708-392-4040 
IN Indianapolis, Comtel Midwest Co ...... 317-253-1681 
KS Shawnee Mission, Comtel Midwest Co. 

· . . . . . . . . .. . . . . .. . .. .. . . . . .. . .. . . . . . .. • 913-268-0762 
LA Lockport, AIREP Elclms. ........•..... 504-693-3666 
MD Lanham, SeHronics .................. 301-731-8080 
MA Hopkinton, Eastern Sys. .............. 508-435-2151 
MI Farmington Hills, Carler, McCormic & Peirce (CMP) 

· . .. . . . .. . .. . . . . .. .. . .. . . . . . .. . . . . . . . .. 313-477-7700 
MN Wayzata, CornIel Midwest Co. ........ 612-476-1551 
MO Florissant, Delltron Co., Inc ............ 314-839-0033 
MO Kansas City, Delltron Co., Inc. ......•.. 816-436-6445 
NY Rochester, Eastem Systems .......... 716-292-1460 
NC Charlotte, Currie, Peek & Frazier ...... 704-646-1702 
NC Greensboro, Currie, Peek & Frazier .. , 919-373-0360 
OH Englewood, Carler, McCormic & Peirce (CMP) 

· . . .. .. . . .. . . .. .. . .. . .. . .. .. .. . .. . .. .. . 513-836-0951 
OH Parma, Carler, McCormlc & Peirce (CMP) 

.. .. . . . .. . . .. .. . .. . . . . . . . .. . . .. . . . . .... 216-398-0400 
OK Tulsa, AlREP Elctrns. ................. 918-592-7711 
OR PMIand, Westcon, Inc. ............... 503-263-0132 
PA Philadelphia, Robert Meyers Assocs. .. 215-224-1663 
PA Pittsburg, Carter, McCorrnic & Peirce (CMP) 

· .. . . .. . . . . .. .. . . . . . .. .. . . .. . . . .. .. . ... 412-828-3800 
TX Austin, AIREP Elclms. .............. .. 
TX Dellas, AIREP Elclrns. .............. .. 
TX Tomball, AIREP Elclrns. ............. .. 
VA Hampton, SeHronics ................ . 
WI New Berlin, Comtel Midwest Co .•..... 

Local Distributors 
MD Sparks, ElL Instruments .............. . 
NY Rochester, Transcat ................. . 
NC Charlotte, E1S ....................... .. 

512-327-0778 
214-349-4380 
713-255-2828 
804-827-6308 
414-544-6042 

301-771-4800 
716-458-4801 
704-392-7366 

VAUDYNE ENGINEERING CORPORATION, 6626 
Wilbur Ave., Norlhridge, CA 91324, Tel: 819-668-2057, 
TaEX: 65-1303, FAX: 819-886-6512; Empl.: 200 

VALLEY ELECTROMAGNETICS, ECM Motor Co. 
1099 Proctor Dr., Elkhorn, WI 53121, Tel: 414-723-6400, 
FAX: 414-723-6461; E"1lL: 100; SIs. Mgrc R Forschler 

FAX: 619-458-0875 
VALOR ELECTRONICS. 6275 Nancy Ridg8 Dr. San 

Diego, CA 92121-2245, Tel: 619-459-1471, TaEX: 
653406 VALORSD; FSC No.: 15003; Empl.: 2000; SIs. 
Mgr c Brad Rogers; Dist. Mgr c Bill KarIicek 
••. ; •.•.••..•.•••••.••..•..•.. '" A.1608-1607; 002134 

Local Sales Offices & Reps 

FL Seminole, So. Atlantic Comp. .......... 813-595-6397, 
FAX:407-857-3296 

GA Norcross, Benchmark .................. 404-4-48-1711, 
FAX:404-446-2854 

IL Arlington Hgts., KMA ................... 708-396-5300, 
FAX:708-398-5708 

MD Annapolis, Electronic Eng. ............. 301-248-0616, 
FAX:301-249-0617 

MA Topsfield, Whitehead Assocs.lnc. ...•.. 617-887-8050, 
FAX:617-887-5434 

MI Canton, Techrep Inc .................... 313-961-1950, 
FAX:313-981-2006 

MN Minneepois, DeBeck-Hays Assocs. Inc. 
.................... 612-835-3610,FAX:612-835-0515 

NJ Kinnelon, Ashtec, Inc. .................. 2OHI38-.'3467, 
FAX:201-838-5773 

NJ Marlton, BGR Assocs. ................. 809-963-1020, 
FAX:809-963-1879 

NY PM Washinglon, Ashtec Inc. .....•.... 516-767-<1336, 
FAX:516-767-0961 

OH Deyton, KW EIcIm. Sis. ................ 513-890-2150, 
FAX:513-890-5408 

OH Shaker Hgts., KW EIcIm. Sis. ...•.•..... 216-491-9177, 
FAX:216-491-9102 

TX Austin, Kruvand ... 512-219-9441,FAX:512-219-1932 
TX Dellas, Kruvand ... 214-437-3355,FAX:214-6BO-11854 
UT Midvale, Comp. Sis. .................... 801-561-5099, 

WA 

FAX:601-561-8016 
VA Midlothian, Elctms. Engr .......•........ 804-794-6939, 

FAX:804-794-6090 
Seattle, NoMmar Inc. .....••..•.•...... 206-524-5170, 

FAX:206-524-0402 
WI Milwaukee, KMA ... 414-259-1nl,FAX:414-259-0246 
PR Rio Piedras, OK Mktg. ....•.••.•....... 809-765-5360, 

FAX:609-756-5360 

Local Distributors 
AL Huntsville, Hal~Mark Elctms. Corp. •... 
AZ Phoenix, Hell-Mark EIcIms. Corp. ..... 
CA Chatsworlh, Hal~Mark EIcIms. Corp. .. 
CA Duluth, HaI~Mark Elclms. Corp. ..... ;. 
CA Irvine, Hall-Mark Elctms. Corp. ., ..•... 
CA Rocklin, Hell-Mark .................. .. 
CA San Diego, HaI~Mark Elclms. Corp. .. . 
CA San Jose, Hell-Mark Elclrns. Corp. ... . 
CO Englewood, Hall-Mark Elclrns. Corp. .. 
CT Cheshire, HaI~Mark Elctms. Corp. ..... 
FL Casselberry, HaI~Mark EIcIms. Corp. 

205-637-8700 
602-437-1200 
al6-n3-4560 
404-623-4400 
714-727-8000 
916-624-9781 
619-26&-1201 
406-432-4000 
303-790-1682 
203-27H844 

. . .. .. .. . . .. . .. . .. .. . .. .. .. .. .. .... .. .. 407-830-5855 
FL Largo, HaI~Mark Elclrns. Corp. ........ 813-541-7440 
FL Pompano Bell., Hell-Mark EIcIms. Corp. 

.. . .. .. . . . . . . . . .. .. .. . .. .. .. . .. . .. . .. .. 305-971-9260 
IL Wood Dale, HelI-Merk Elclms. Corp. .. 708-660-3800 
IN Indianapolis, Hal~Mark EIcIms. Corp. 

....................................... 317-872-6675 
KS Lenexa, Hal~Mark Elctms. Corp. ....•. 913-666-4747 
MD Columbia, Hal~Mark EIctms. Corp. ..•. 301-968-9600 
MA Billerica, Hall-Mark EIcIms. Corp. ...... 508-667-0902 
MA Needham, Cronin Beet ............... 617-449-5000 
MI Livonia, Halt-Mark Elclrns. Corp. ...... 313-462-1205 
MN Eden Prairie, HaI~Mark EIcIms. Corp. 

....................................... 612-941-2600 
MN Roseville, Parts 1 ..................... 612-833-6079 
MO Earth City, HaI~Mark EIctms. Corp. .•.. 314-291-5350 
NJ ML Leure~ Hal~Mark EIcIms. Corp. .... 809-23&-1900 
NJ Parsippany, HaI~Mark Elctms. Corp. .. 201-515-3000 
NY Fairport, Hell-Mark Elclrns. Corp. ...... 718-425-3300 
NY Ronkonkoma, Hal~Mark Elclms. Corp. 

....................................... 518-737-0600 
NC Raleigh, Hell-Mark Elctms. Corp ......• 919-872-071:;1 
OH Solon, Hall-Mark Elctrns. Corp. .••....• 216-349-4632 
OH Worthinglon, HelI-Merk EIctrns. Corp. 

....................................... 614-668-3313 
OK Tulsa, Hall-Mark EIcIms. Corp. ........ 918-254-6110 
TX Dallas, Hall-Mark EIctms. Corp. ....... 214-343-5822 
WA Seattle, Halt-Mark EIctms. Corp. ....... 206-547-0415 
WI New Berlin, HeI~Mark Elctms. Corp. .. 414-797-7844 

VALPEY-FISHER:MATEC CORP; 75 South Sf, 
Hopkinton, MA 01748, Tel: 506-435-6831, FAX: 508-435-
5269; FSC No.: 5955; EmpL: 120; SIs. Mgr c Donald Elliott; 
Dist. Mgr c John Pimentel 

VALPEY-OPT COMPANY, Valpey-Fisher Corp.lOpt 
Inds., 75 South St., Hopkinton, MA 01746, Tel: 508-435-
6831, FAX: 508-435-5269; Empl: 7; SIs. Mgrc Willi Van 
Den Akker 

VAMISTOR CORP. 115 Induslriel Pk., Sevierville, TN 
37882, Tel: 615-453-0001, FAX: 615-453-0003; FSC NO.: 
56858; Empl: 53; SIs. Mgr c .iohn Farry, Sis. Mgr.; Dist. 

VARTA 
VANGUARDELECTAONICS CO. 1460 W. 178th St., 

Gardena, CA 90248, Tel: 213-323-4100, FAX: 213-329-
6427; FSC No.: 03550; EmpI.: 250; SIs. Mgr: T. A. 
Crawford; Dist. Mgrc T. A. Crawford 

VANGUARD RELAY CORP. 333 SIrawberry Fiekl Ad., 
Warwick, RI 02886, Tel: 401-132-0700, FAX: 401-738-
7910; SIs. Mgrc Fred "-

VANN INSTRUMENTS, 1046 Vassar N.£, Albuquerque, 
NM 87106, Tel: 505-265-2498, FAX: 505-265-1030; SIs. 
Mgr c Michael E. Vann 

VARIAN ASSOCIATES, Electron Device Business. 
3100 Hensen WW/, Palo Alto, CA 94304, Tel: 415-493-
4000, 800-544-4636, TaEX: 34 8478, FAX: 415-424-
8276; FSC No.: 02645; EmpI.: 10,700; SIs. Mgr c John 
Beighley 

VARIAN MICROWAVE EQUIP. DIV. Varian Assocs., 
Inc., 3200 Patrick Henry, Santa Clara, CA 95054. Tel: 408-
496-8273, TaEX: 51CHlOl-5874 MEDSC, TWX: 348478, 
FAX: 408-496-8235; FSC Noc 59782; EmpI.: 300 

VARIAN TEMPE ELCTRNS. DIV. Varian Assocs., 615 
s. River Ad., Tempe, AZ 82581, Tel: 602-968-6790, FAX: 
802-894-5381; Empl: 265; SIs. Mgrc Douglas Kim 

VARITRONIX, See VL Electronics 

VARTA BATTERIES, INC. 300 Executive Blvd., 
Elmsford, NY 10523, Tel: 914-592-25DO, 800-431-2154, 
TELEX: 996-548, FAX: 914-592-2667; SIs. Mgr: Randy 
Nelson ......................................... 001487 

LoceJ SaIe8 Offices & Reps 
CA San Mateo, Stewart Fullerton Assocs. 

....................................... 415-570-7666 
PA West Chester, TCA Assocs. .... .. .. ... 215-353-2022 
TX RichaIdson, Comp. Technlg. .......... 214-783-8831 
Can Mississeuga, 0rrI., Ito. SIS. & Mktg. .•• 416-826-5435 
Can Mississeuga, 0rrI., Nica Power Be\tary Corp. 

....................................... 416-828-7100 

LoceJ Distributors 
AZ Phoenix, Specific Energy Corp. .•...•. 602-433-0288 
CA Esoondido, Alexander Be\tary Co., West 

. • .. .. • .. • .. .. • .. • .. .. ... .. .. .. .. • .. .. • 619-480-4445 
CA Long Beech. BaItery Specialties ...... 213-437-1809 
CA MIn. Voew, Energy SIs. ................ 415-969-0800 
CA San Diego, Tauber Electronics........ 619-274-7242 
CA San Jose, Rose EIctms. .............. 408-943-0200 
CO Castle Rock, ~ BaItary .......... 800-526-1020 
CO Denver, Car-Go Battery ..•.... . . . . . . . . 303-286-8783 
CO Englewood, AVT ...................... 303-798-1958 
FL Altamonte Springs, TNR Tech. Inc. ... 407-882-4311 
FL Boce Raton, 0 & R Assocs. •.. .••.•. .• 407-997-8751 
GA Marietta, Synergistic Betteries ........ 404-973-2220 
GA Norcross, Applied Power, Inc. ••.••..•• 404-263-0421 
HI Honolulu, Pacific Energy DYes. • . • • . . . • 808-737-2021 
IL Oonwers Grove, Telecommunications DYes. 

'" ..••.•...•...•.••.•...•.••.••.•..••. 312-971-3460 
IL Morton Grove, Power-pak, Inc. •.••..•. 706-966-6000 
MD Beltsville, Mark EIcIms. ............... 301-595-5040 
MA Andover, Generation EIcIms. • . • . •• • • • . 508-683-11 n 
MA Sharon, Adcour .......... .. . .. .. .. .. .. 800-232-3557 
MI IJvorja, LWC DIsts., Inc. .............. 313-464-noo 
MN Sl Pau~ DC Battery .................. 612-64&-7478 
NJ Teterboro, Engrd. Assemblies......... 201-288-44n 
NY ML Kisco, Multiplier Indo. .. .. .. . .. .... • 914-241-8510 
NC WInston-Salem, Progressive Technlgs. 

....................................... 919-761-1375 
OR Aloha, EicIm Concept ................ 503-642-9715 

ENGINEERED ASSEMBLIES & COMPONENTS 

YOUR BEST SOURCE FOR 

~VARTA 
Alkaline, Llfh;~m. Mercury, Nickel Csdmium, 

and Sliver Oxide Batteries 

CALL TOLL FREE 

1-800-447-5639 
HEADQUARTERS: 380 North St., Teterboro, NJ 07608 

AL Madison, BenchmBrk Tech. .••..•.•.... 205-464-0033, 
FAX:205-464-9909 

AZ Scottsdale, Arnerican Mktg., Inc. .•...... 602-948-2778, 
FAX:802-660-4455 

CA Garden Grove, Elsoo Elclrns. •••...•.•. 714-891-4821, 
FAX:714-891-1251 

CA Santa Clare, Fehrner-Miller Assocs. .... 408-727-9800, 
FAX:40B-496-6952 Mgrc John Farry, [list Mgr. 1 ... ----..... -----------

EEM 1991 North American offices·only. For worldwide reps & distributors, see Vol. W. 811 



VARTA Manufacturers and Sales Offices Directory 
PA BansaJem, Avex ...................... 800-345-12115 
TX Stafford, S.W. Elctms. ..... ;'. . . . . . . . . . . 7'13-240:4000 
UT Salt Lake city, standard Supp. Co. .... 801-486-3371 
WA Redmond, Energy Sis., Inc. •• • • . . • •• • • • 206-883-2343 
Can Burnaby, s.c.. EnerceII Technlgs.. Inc. 

.......................... , .. .. .. .. .. .. 804-435-2284 
can MisslaSauga. On!., NICA Power Battery Coop. 

...................................... .416-828-7100 

V ASAK INos.. INC. 211 Eucalyptus Drive, EI Segundo. CA 
90245, Tel: 1-800-67-VASAK;En1IL: 10; SIs. Mgt:.IoIm 
Vasek 

VA-TRAN SYSTEMS INC. 677 Anita St Ste. A, Chula 
Vista. CA 91911, Tel: 619-423-4555, FAX: 619-423-4804; 
EmpI:: 10; SIB. Mgt: J.E Sloan 

VECTOR ELECTRONIC CO. INC. 12480 Gladstone 
Ave.. Sylmar, CA 91342, Tel: 818-365-9681, 800-423-5859, 
800-426-4652, FAX: 818-365-5718; FSO No.: 82893; 
EmpL: 95; SIB. Mgt: Greg Littler; Diat. Mgt: ,J. Fonnan 

GA LawrenCevIIIe,,~ Assocs. •••••.••• 
IL BannocIcbum, GMR Sis., Inc. ......... . 
IN GreerIwood. Valentine & Assocs. ••••• 
IN South Bend, Valentine & Assocs. •.••• 
MO St Louis, Rush & West Assocs. ...... . 
IN Kokomo, VaJentIne & Aseocs. ....... .. 
KS Olathe, Rush & West Aseoc. ......... . 
MD Burtonsville, Eestern Instrumentation 

MA ReadIng. May Tech. ................. . 
MI DeIroIt. R P. Urban Aseocs. .......... . 
MI Grand Rapids, R p, Urban Assocs. ••• 
MN BurnsvIlle, AllIed Comp. Reps. .••.•••. 
NY GreaI Neck, F & F Mstro ............. . 
NM Albuquerque, J. Srntt> & Assocs. ..... . 
NY Syracuse, T -Squared Elctma ....... . 
NO Clayton. Saber Aseocs. .............. . 
OH Englewood. A. Nace Co. ............. . 
OH HUdsoil, A. Nece Co. ' ................ . 
PA Havertown, SWR Tech. Inc. ......... . 
TX DaI1es, Texas Avionics ..••••.••.•.••.• 
UT Salt Lake CIty, Techn. Mktg. Aseocs. •. 
WA SestIIe, Datacom .................... . 
can Quebec, Microvolt Elctma ........... . 

800-327-0863 
708-295-8440 
317c888'2280 
219-288-7070 
314-986-3322 
317-463-1118 
913-784-2700 

301-384-8600 
617-942-7136 
313-635-2365 
616-24&0611 
612-435-7876 
516-482-4080 
605-345-6601 
316-463-9592 
800-327-0863 
613-836-0931 
21~ 
215-353-6639 
214-437-6677 
801-463-1009 
206-265-2625 
614-421-4164 

Local Sates Offices & Rep8 
AL Huntsville, Hughes Aseoc., Inc. •••••••• 
A2. Fountain Hils, HaIbar Aseocs. .••••••• 
CA Van Nuys, HsIbar Aseocs. ........... . 
CO WheatIIdge, Waugaman Aseoce. ..... : 
CT North Haven, Kik:hen & Kutchen, Inc. 

205-533-9108 
802-837-2484 
81&-906-3941 
303-423-1020 

....................................... 203-239-0212 
FL Largo, Labrant Tech. Sis. ............. 813-536-8480 
L NorthIlrook, Howard IlenjaIrin Aseoc. 

. • . . . . .. . .. . . • . .. . . • . . . • . .. • • . . • .. ... • . 708-272-2900 
MD Monkton, lmagitron Sis. eo.. Inc. ...... 301-374-6600 
MA Burlngton. Kitchen & Ku\chen Inc. .... 617-229-2680 ' 
MI Royal Oak, EIcIrL Sys. Co. .;.......... 313-542-1747 
MN MII1/I8IIPOIIs, PSI.. .. .. .. .. .. • .... • .. .. 612-944-8545 
NJ Ch8ny ,HIli, Laneon Aseoc. ..• :........ 809-424-4870 
NY' JerichO, Mstro Tech. SIs. .............. 516-935-3330 
NY Syracuse, T .squared EIcIrn. SIs. ...... 316-463-9592 
NY Victor, Nlquared ..................... 716-924-9101 
NO RaleIgh, DHR Mktg. Inc. .. • .. .. .. • .. ... 919-829-1970 
OH Beachwood, ElecIronIc Salesmasters, Inc. 

OH 
OH 

....................................... 216-831-9565 
Dayton, EIcIrL Sys. Co. .. :..... ........ 513-434-9822, 
OrrvIlle, EIctrI. Sys. Co. ................ 216-682-5530 For Vector EIctma' sales offices and reps. In all other 

states- 800-423-5859. VEECO INSlRUMENTS INC. Terminal Dr. Plainview, SO Greenville, DHR MIdg. Inc. ............ 803-235-3584 

Local Sales Offices & Reps NY 11803, Tel: ,516-349-8300, FAX: 516-349-8321; SIs. TX Dallas, Innovative Tech. SIs. .......... 214-699-3485 

CA Irvine, Balzer-WoH •.••.•..•.•....•.... 714-261-11&77 
FL Clesrweter, CM Mktg. ................. 813-443-6390 

Mgt: Mel Upton TX 
UT 

Ronoake, CMR ....................... 817-379-6540 
Salt Lake CIty, Waugaman Assocs. ••• 801-26H)602 

GA Lilbum, InIl Computer Specialists ..... 404-381-5130 
IN Ft Wayne. MIS Sis. & Assocs.. Inc. •.. 219-436-3023 
MA HIngham, Norlhesal Reps. Inc. .. . . . . . . 617-749-8700 
MI BeachwOOd, EIcIm. SaIesmasIers, Inc. 

VEEDER-ROOT, 126 Powder Forest Dr. Simsbury, CT WA 
06070-2003, Tel:' 203-651-2700, FAX: 203-651-2750; 

Bellevue, Schultz Co. ................. 206-454-0300 

EmpL: 1200;,' SIs. Mgt:_Jemes Appelgren; DIst. MgT: VERNITRON CONTROLS, Vernitron Corp., 
Stephan Rosenthal Magt,ech Controls, Vemitron Controls 

See 

NJ Woodbridge. Jade Mktg.. Inc. ..•......• 
NM Albuquerque, Reptronlx, Lkt •.• , ..•..• 
NY Mendon, Tech-Mark, Inc. ............. . 
PA Trevose, Omega EIcIm. Sis., Inc. ..•... 
TX Dallas. NOrcom. Inc. ................. . 

National Distributors 

Local DiBtributors 
IL Chicago, Newark Elctma ............ . 
MD' Gaithersburg. Pioneer Technlgs. •.•..• 
OH Cleveland, PIoneer Stand. EIec. ...... . 
PA Philadelphia. Powell Elctma •.•••.•..• 
TX Ft Worth, Allied Elctma .............. . 

216-831-11655 
201-760-2996 
605-29l!-1718 
716-624-3840 
215-244-4000 
214-386-4888 

312-784-6100 
301-921-1)680 
216-687-3600 
216-365-1900 
817-336-6401 

VECTOR ELECTRONICS CO~ SpeciaHies Division, 
3901 ~ La Palma Ave., AnaheIm, CA 92807, Tel: 714-
832-9842, 800-326-9888, FAX: 714-832-9779; EmpL: 95 

VECTOR-VIZ INSlRUMENT DIV. OF THE VECTOR 
GRP. INC. 180 Uberty Street, Newburgh. NY 12550, Tel: 

FAX: 308-324-4985 
VEETRONIX, INC. Box 480, lexington, NE 68660, Tel: 

306-324-4600; EmpI.: 26; SIs. Mgt: Eddie ~ 
.... ...•..... ................ ........ ..•..• 8017110-1791 

VEGA PRECISION, LABS.. 800 FolUn La. Voenna. VA 
22180, Tel: 703-938-6300. FAX: 703-936-6311; FSC No.: 
23115; EmpL: 180; SIs. Mgt: Joe E Bennett 

VEKlREX ELECTRONIC SYSTEMS, INC. 7915 
Silverton Ave.-Ste. 309, San Diego. CA 92126, Tel: 619-
576-6787; FSC No.: 08V42; EmpI.: 5 

800-827-0943, FAX: 914-665-0597; En1IL: 14; SIs. Mgt: VELMEX, INC. P. O. Box 3B, East Bloomfield, NY 14443, 
Fnsnk Menichello; DIst. MgT: Bill Quinn Tel: 716-667-6151, 800-842-6446, FAX: 716-657-6153; 

VECTRONICS MICROWAVE CORP. 113 Lincoln Blvd. 
En1IL: 30; SIs. Mgt: R Yurick 

Mkldlesex. NJ 08846, Tal: 906-356-2377, FAX: 906-356- VElONEX, 560 Robert Ave., Santa Clara, CA 95050, Tel: 
6782; FSC No.: 32846; En1IL: 30; SIs. Mgt: John G, vogier 406-727-7370, FAX: 406-727-1l38l1; EmpI.: 26; SIs. Mgt: 

Kevin M. Colley 

VECTRON L~ORATORIES, INC., 166 Glover Ave., 
Norwalk, CT 06850, Tel: 203-853-4433, 'TWX: 710-466- VELONEX, 6551 LoIsdaJe CL, SIs. 322, Springfield, VA 
3796, FAX: 203-849-1423; FSO No.: 27802; EmpL: 340; 22150, Tel: 703-922-8005, FAX: 703-922-8007 

SIs. Mgt: LanyJawitz .................... A-1484-1489 VENABLE INDUSTRIES, INC. 3655 lomita Blvd., 

Local Sates Offices & R9fJ13 Torrance, CA 90505, Tel: 213-539-2522, FAX: 213-539-
AL Huntsville, Saber Assocs. ............. ' 800-327-0853 4139; EmpI.: 20; SIs. Mgt: Shelley Ely 
A2. Phoenix, J. Smith & Aseoc. ........... 802-267-1)981 
CA Mountain View, Schosnduve Coop. . • .. 415-982-6330 VENT RAJ<, See General Devices 
CA San Diego. Midwin & Olifsol), Inc. ..... 619-571-0177 
CA Tarzans, Midwin & Ollfson, Inc. ....... 818-996-9093 
CO Parker, Techn. Mktg. Assocs. ......... 303-841-3435 
CT Watertown, May Tech, ................ 203-274-3777 
FL Melbourne, Saber Assocs. •..•......•. IlOO-432-6288 

~ Vernitron 

Over 6) 1,000,000 
Terminal •• 
Blocks 

in StOCk, 

Over 
8,000,000 
Relays & 
Switches 
'in Stock, 

Orders Plac«l by 3:00 p.m. are 
Shipped the. Same Day, 

(213) 452·1229 (415)835.1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica. ,CA 90404 Oakland, CA 94606 

VERDURE INDUSlRlES INC. PO Box 24686, Omahe, 
NE 68124, Tel: 402-691-8300, FAX: 402-691-8400; En1IL: 
7; SIs. Mgt: Ronald F. Bailey 

VERMONT PRECISION RESISTOR, Codeco Corp. of 
Vermont, P.O. Box 1207, Stowe, VT 06672-1207, Tel: 
802-253-9567, FAX: 802-253-8019; En1IL: 8 

VERMONT RESEARCH CORP., Precision PIt, N. 
SprIngfield, VT 05150, Tel: 802c888'2256;'TWX: 710-363-
6533, FAX: 802-686-2682; E"1ll: 50; SIs. MgT: John 
Dimitruk 

VERMONT SEMICONDUCTOR,INC. 7 Ave-D, PO Box 
526, WIIHston, VT 05495, Tel: 802-865-3000, FAX: 802-
665-3800; EmpL: 70 

FAX: 516-242-7940 
VERNITECH:VERNITRON CORP.; 300 Marcus Blvd., 

Deer PIt, NY 11728, Tel: 516-586-5100. 'TWX: 510-227-
6079; FSC No.: 30223; EmpI.: 170 ••.• A-2072; 801031, 

1318,1958 

VERNITRON 
" I (f \ I ), 

VRN INTERNATIONAL DIVISION 

FAX: 813-347-7520 
VERNITRON CORP., PllIIIIIve Comps, G~p. 2801 

72nd St N. Box 44000, St Petersburg. FL 33743, Tel: 813-
347-2181; FSC No.: 8404B; En1IL: j35O; SIs. Mgt: Tom 

, GavulBlDIck Thomas; Diat. Mgt: K. Hansen 
....•.... , .. , ....... ... A-1279, 1761,2073-2076, 2468 

Local Sates Offices & Reps 
AL Huntsville, R 0. Whitesell & Aseoc. •.. 
A2. Phoenix, Sheller-Kahn ............... . 
CA Santa Clara, West Rep ............. .. 
CA Woodland Hills, West Rep .......... .. 
CO Denver,DelIIron ............. ~ ...... .. 
NH Amherst, DA Crowley & Assoc. ..•.••. 
FL St Petersburg, Facloly DIrect ........ . 
IL Itasca, Beta ......................... .. 
IN Fort Wayne, Ro Whffesell & Assocs. •• 
IN IndlanpoflS, Ro Whitesell & Assocs. •.. 
IN Kokomo, Ro Whitesell & Aseocs. ..•.. 
KS Merriam, MTS ........... ; .......... .. 
KY louisville, Ro Whitesell & Aseocs. ••.• 
MI Grand RapIds, Ro Whitesell & Assocs. 

MI Southfield, Ro Whitesell & Aseocs. .••. 
MI St Joseph, Ro, WhItesell & Assocs. •.. 
MN Minneapolis, PSI .................... .. 
NM Albuquerque, Sheller-Kahn .......... . 
NY Great Neck; MoB Assocs. , .......... .. 
NY Syracuse, PI'tronics .................. . 
OH Cincinnati, Ro Whitesell & Assocs. •••• 
OH Cleveland, Ro Whitesell & Aseocs. •• , • 
OH Columbus, Ro WhItessII & Aseocs. ••• 
OH Dayton. Ro Whitesell & Assocs. ••.•..• 
OK Tulsa, CompIech ................... .. 
PA Lawnincevills, DVS .................. . 
PA Piltsburg, Ro WhiIeseIl & Aseocs. .•..• 
TX ArlIngton. Comptech .... ' ............ .. 
Can Rexdale, On!., Source EIec.. Lt!1 ..... . 

Local DIstributors 
A2. Tempe, TTl .......................... . 
CA Agoura HIlls, Zeus ................... . 
CA San Diego. ShelIay-Ragon .......... .. 
CA San Jose, Future ................... .. 
CA San Jose, Shelley-Ragon ............ . 
CA Thousand Oeks, BeIIInds. .......... .. 
CO Denver, TIl ......................... .. 
CT Bethe~ Future ....................... . 
CA Los Angeles, TTl ................... .. 
CT Wallingford. TIl ...................... . 
FL Clearwaler, Future .................. :. 
FL Oriando, TIl Inc. ..................... . 
CA San DIego, TIl ..................... .. 
CA San Jose, TIl ....................... . 
GA Norcross, TIl ....................... .. 
u.. Lombard, Shelley Ragon ............ .. 
CA San Jose, Zeus ....... , .............. . 
MA Lexington. Zeus ..................... . 

205-683-5110 
802-267-9015 
408-988-3168 
714-527-2822 
303-741-2122 
803-873-7050 
813-347-2181 
708-250-9580 
219-432-5591 
317-876-9000 
317-457-9127 
913-236-6557 
502-426-7696 

616-842-5420 
313-559-5454 
616-983-7337 
612-944-8545 
505-345-3591 
516-487-3986 
315-435-7346 
513-521-2290 
216-447-9020 
614-888-9398 
513-298-9546 
916-822-7744 
809-896-1112 
412-963-6161 
817-265-8007 
613-592-5392 

602-431-1191 
816-689-3838 
619-453-7133 
408-945-9100 
408-942-9111 
816-34(H840 
303-428-6808 
203-847-6442 
816-691-8885 
203-264-7474 
813-441-4771 
305-849-1000 
619-746-2026 
408-946-5577 
~11 
312-595-6633 
406-629-4768 
817-Il63-6800 

812 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
MA Wilmington. TTl Inc. ................... 508-658-4700 
MD Columbia, TTl ........................ 301-995-1331 
FL Oviedo, Zeus ......................... 407-365-3000 
MD Columbia, Zeus.. .. .... .. .... .. .. .. ... 301-997-1118 
MA Westboro. Future..................... 617-36&-2400 
MA Tewksbury, JACO .................... 508-640-0755 
MN Eden Prarie. TTl ...................... 612-944-5080 
MN St Pauls, Shelley Ragon ...... ........ 612-642-2823 
Me St Louis, Chelsea .................... 314-42&-4500 
MD Columbia, Jaco ....................... 301-995-6620 
NJ Ml carmet. TTl ....................... 609-234-6400 
NJ Ml Lsure~ Future .... .. ........ .. .. ... 609-77&-7600 
FL Tampa, JACO ........................ 813-62&-6185 
FL Totowa, JACD ........................ 201-942-4000 
NM Albuquerque. Sterling .. .. .. .. .. .. .. ... 505-884-1900 
NY Hauppauge, Fairmont Elee. Sis ...•.... 51&-231-3313 
NY Hauppauge. Jsco EIcIms. .. .. .. .. .. .. . 51 &-273-5500 
NY Liverpool Future ..................... 315-451-2371 
NY Port Chester, Zeus ................... 914-937-7400 
NY Aonkonkoma, TT11ne. ................ 51&-737-2000 
NY Ronkonkoma, Zeus .... .. .. .. .. .. .. ... 51 &-737-4500 
NY Valley Stream, L & S Elctms........... 51&-561-2474 
NO ChartoIIe, TTl ...... .. .. .. .. .. .. .. .. ... 704-522-0277 
OH Dayton. zeus ......................... 513-293-6182 
OH Columbus, TTl .. .. .... .. .... .. .... .... 614-64&-5757 
OH Dayton. Bell Micro-Mil ................ 513-434-8231 
TX Aichardson, JACD .................... 214-235-9575 
TX Ft Worth, TTl Inc.. .. .. .. .. .. .. .. .. .... 817-595-3100 
TX Houston. Sierling ..................... 713-627-9800 
TX Richardson. Zeus..................... 214-783-7010 
UT Sail Lake City, Future.. .. .. .. .. .. .. .. . 801-972-6489 
EXP TX Ft Worth, TTl ..................... 817-647-6666 
WA Bellevue. Future.. .... ...... ...... .... 20&-881-8199 
WA Aedmond, TTl ........................ 20&-883-3776 
WI Milwaukee,Mersh Elctms. ............ 414-475-6000 
Cen Pointe Claire, Que.. Future Elctms. .... 514-694-7710 

VERNITRON CONTROLS, Vernitron Corporation, 
See Magtech Controls, Vernitron Corporation 

VERNITRON ELEC. COMPS, See Beau Prods. Div. 

VERN KIEBLER ELECTRONIcs, INC., 201 N. Gables, 
Wheelon, IL 60187, Tel: 708-66&-5407, FAX: 70&-462-
7590; EmpL: 200; Sis. Mgr: Wm Archbold 

VERSACAD COMPUTERVISION PERSONAL 
CAD/CAM, 2124 Main St. Huntington Beh., CA 92648, 
Tel: 714-1160-7720" TWX: 510-101-1759 TWINO UD; 
EmpL: 50; SIs. Mgr: John Towart; DIst. Mgr: Giwes 
Guignat 

VERSADATA INC, 790 Maple Lane. Bensenville, IL 60106, 
Tel: 705-76&-6755, FAX: 70&-880-3672; EmpL: 5; Sis. 
Mgr: Ken Krohmer 

VERSALOGIC CORP., 3888 Stewart RcL. Eugene. OR 
97402, Tel: 800-824-3163, FAX: 503-485-5712 

VERTEK INTL INC, 9465 Customhouse Plaza, Ste. 0, San 
Diego, CA 92173, Tel: 619-661-6868, FAX: 70&-68&-
3444(Mexico); EmpL: 225 

VIA WEST INTERFACE, INC, 534 N. Stone Ave" Tucson. 
AZ 65705, Tel: 602-623-5716, 1-800-26&-5716, FAX: 1-
602-623-5718; Empl: 4; Sis. Mg,: Aobert S. Bos 

VIBRAC, 16 Columbia Dr, Amherst. NH 03031, Tel: 603-882-
6777, TELEX: 312898 VIBRAC, FAX: 603-88&-3657; EmpL: 
50; SIs. Mg,: R Searle 

FAX: 203-288-4937 
VIBRA-METRICS, INC" 1014 Shennan Ave, Hamden. 

CT 06514, Tel: 203-26&-6156, 1-aoo-&-SENS-IT; Empl.: 
25; SIs. Mg,: William McClain ................. 801957 

LccsJ Sales Offices & Reps 
AI< Anchorage, Arnerom Assoc. •......•.• 907-33&-0864 
CA Laguna Hills. Elotek Sys. .. .. .. .. .. .. .. 714-830-4856 
CD Longmont. Weever & Assocs. . . . . . . . .. 303-772-1999 
CA Pleesanton, SeccoSIs. Inc. ........... 415-484-1030 
IL Palos Hills. James L Griffin Co, Inc ... 70&-974-1770 
GA Tunnel Hill, Pump & Vibration Conslls. 

· . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . • . . • . . .. 404-935-5851 
MI Troy, Satullo Assoc, Inc. .............. 313-585-4811 
II. Carpentersville, Precision Meas. Prods. 

· .. • .. . . .. . .. . .. .. .. .. .. .. . . . . . . . . .. ... 70&-428-4446 
LA Baton Rouge, Data Signal Sys., Ine. ... 504-927-4953 
MD Columbia, Stein Instrumn. Corp. .. , . . . . 301-59&-3748 
AI Narragansett. Pat Assoc. ............. , 401-783-9565 
MO St Louis, Precision Meas. Prods. . . . . . . 314-394-4403 
NM Albuquerque. Mesa Tech. Corp. .. . . . .• 505-883-8633 
NY Baldwinsville, Oshex Assoc. .......... 315-635-6027 
OH Cleveland, Abitec ................ , .... 21&-531-9122 
OK Data Signal Sys..lnc. ................. 91&-86&-2450 
PA Philadelphia, Metrasysterns ....•...... 215-247-7347 
TN Chattanooga. Pump & Vibation Conslls. 

· . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . .. 404-935-5851 
TX Friendswood, Data Signal............. 713-482-8653 
UT West Amercan Fori<, Highland Tech. Mklg. 

................... ' ................... 801-75&-2634 
WI Mequon, James L Griffin Co. Inc. ..... 414-241-4451 
EXP Hamden. CT, Vibra-Metrics, Inc ....... , 203-28&-6158 
Can Mississauga, Ont. SAP Control Sys. Ltd. 

......... , ............................. 416-23&-2880 

VIBRO-METER CORP, P.e. Box 5058, Billerica, MA 
01822-5056, Tel: 50&-663-7322, TELEX: 948145. TWX: 
710-320-1872, FAX: 505-667-1944; Empl.: 50; Sis. Mgr: 
Joe Micall 

, VICOM SYSTEMS, INC., 46360 Fremont Blvd.. Fremont, 
CA 94536, Tel: 415-49&-3200, FAX: 415-49&-3325; EmpI.: 
77; Sis. Mgr: Ernie Pope 

VICOR CORP, 23 Frontage RcL. AndOver, MA 01810, Tel: 
50&-470-2900, TELEX: 910-360-5144, ESYLNK: 508-475-
6715; Empl.: 400; Sis. Mgr: D. Nesbitt; DIst. Mgr: L 
Cavanaugh 

VERTEX INDUSTRIES, INC, P. O. Box 996, 23 Carol St, V.I. CORPORATION. 47 Pleasant St, Northampton, MA 
Clifton. NJ07014, Tel: 201-472-1331, FAX:201-472-D814; 01060, Tel: 413-56&-4144, FAX: 413-56&-3805; Empl.: 75; 
Empl.: 85; SIs. Mgr: Carlo Pastore SIs. Mgr: Paul Maguire, VP Nat Sis. 

VERTOX CO., 10022 Imperial Ave. E, Garden Grove, CA 
'92643, Tel: 714-530-4541, FAX: 714-53D-0143; FSC No.: 
53668; EmpL: 12; SIs. Mgr: Steve Hacker; DIst. Mgr: 
Steve Hacker 

VESTA TECHNOLOGY, INC, 7100 W. 44th Ave. Sle 101, 
Wheat Ridge, CD 80033. Tel: 303-422-80118, FAX: 303-
422-9800; EmpL: 9 

VETRA SYSTEMS CORP., 27 Newtown Ad, Plainview, 
NY 11603, Tel: 518-454-6469, FAX: 51&-454-1648; EmpL: 
10; SIs. Mgr: Jim Del Rossi 

VG CONTROLS, INC., 34 Jenkins Road, Hewitt, NJ 07421, 
Tel: 201-853-4800, TELEX: 201-653-7913; EmpL: 3 

VGI, INC, Vikaylndustrial Pte. Ltd., 1800 Vemon St, 
Aosevllle, CA 95861, Tel: 91&-783-7878, FAX: 91&-783-
7845; Empl.: 14; SIs. Mgr: Gary Johnson 

VIABLE SYSTEMS INC, Box 369, Sherbom, MA 01770, 
Tel: 50&-653-7665, TELEX: 922 495 VIABl.EU5, FAX: 505-
653-6645; EmpL: 30 . 

VIATRAN CORPORATION, 300 Industrial Drive. Grand 
lSI. 14072, Tel: 71&-773-1700, TELEX: 710-260-1353, 
ESYLNK: 71&-773-2488; EmpL: 110 

,..--------

VICTOREEN 

FAX: 216-248-9301 
VICTOREEN, INC" 6000 Cochran Rd.. Solon. OH 44139-

3395, Tel: 21&-24&-9300, 21&-24&-9043, TWX: 810-421-
8287; EmpL: 350; Sis. Mgr: Glenn Whiteley 
..... , ............... , " " ...... , . .... .. . .. Ao 1!196-1999 

VICTOR ELEC. WIRE & CABLE, 618 Main St. W. 
Warwick. AI 02893, Tel: 401-821-1700, SALES 401-821-
7800, TELEX: 952122, TWX: 710-362-1534, FAX: 401-
82&-0441; Empl.: 500; SIs. Mgr: E. M. Colasanto 

VICTOR WIRE & CABLE CORP., 3601 Holdrege Ave., 
Los Angeles, CA 9001 6, Tel: 213-870-9933, FAX: 213-559-
4167; EmpL: 30 

VICTORY ENGINEERING CORP., VICtory RcL. 
Springfield, NJ 07061, Tel: 201-379-5900, TELEX: 710-
983-4430, FAX: 201-379-5982; EmpL: 150; SIs. Mgr: P. 
Foley 

VIRGIN 
VIOCO, INC, 6039 S.W. Cirrus Or, Beavarton. OR 9700s. 

Tel: 503-841-1804, FAX: 503-641-1806; EmpL: 10; SIs. 
Mgr: Bradley Cohen 

VIDEO AUTOMATION SYSTEMS, Upper Shad RcL. 
Pound Ridge. NY 10576, Tel: 914-764-4613, FAX: 914-
764-4613; EmpL: 5 

VIDEO DISPLAY CORP., 1668 Tucker Industrial Dr, 
Tucker, GA 30064, Tel: 404-93&-2080,800241-5005, FAX: 
404-493-3903; EmpL: 300; Sis. Mgr: Aobert (Bob) Liss; 
Dist. Mgr: Aandy Aussell 

VIDEO MONITORS, INC., Dolronix, Inc. 38.13 N. White 
Ave.. Eau Claire, WI 54703, Tel: 715-834-7765, TELEX: 
510-100-1880, FAX: 715-834-5672; Empl.: 190; SIs. Mgr: 
L Stewart 

VIEWLOGIC SYSTEMS, INC, 293 Boston Post Ad. West. 
Marlboro, MA 01752, Tel: 508-480-0681, FAX: 508-460-
0882; Empl.: 200; SIs. Mgr: Harvey Ford 

VIKING CASES, 10480 Del< St N.E, St Patarsburg. FL 
33716, Tel: 813-577-1216, FAX: 813-577-2082; Sis. Mgr: 
Bill Strickland 

VIKING ELECTRONICS, 1531 Ind. St PO Box 446, 
Hudson, WI 54016, Tel: 715-36&-8861; Empl.: 26; SIs. 
Mgr: RoyCrlst 

VIKING ELECTRONICS, INC., 21001 NordhoH St. P.O. 
Box 2379, Chatsworth, CA 91311, Tel: 818-341-4330, FAX: 
81&-882-5713; FSC No.: 05574; EmpL: 150; Sis. Mgr: 
William Vockeralh; DiBt. Mgr: Karen Claybaugh 

VIKING INDUSTRIAL PRODUCTS, 729 Farm Ad.. 
Marlboro, MA 01752, Tel: 508-481-4600; EmpL: 25; SIs. 
Mgr: Aubrey Elms 

I VIRGINIA PANEL CORPORATION, 1400 New Hope Ad, 
Waynesboro. VA 22980, Tel: 703-949-8376, FAX: 703-
642-2656; FSC No.: 18117; EmpL: 130; SIs. Mgr: Norman 
D.Wood 

FAX: 703-375-0135 
VIRGINIA PLAsncs CO., P.e. Box 4577, Roanoke. VA 

24015-0577, Tel: 703-375-0100; FSC No.: 59808; EmpL: 
130; SIs. Mgr: Berry D. Lee 
........•......... '" " " . .. .. Co1564-1567, 1822-1824 

Local Sales Offices & Reps 
AZ Phoenix. tipwe & Howe Sis. •..... ,... 602-264-7971 
CA Arcadia, H M C Inc. ................... 81 &-447-0958 
CA San DiegO. HMO, Inc. ................. 619-484-8921 
CA Santa Clara, Penmark SIs. Co. ........ 408-960-1303 
CD Denver, Undberg Co. ................. 303-75&-9033 
CT Middletown. Gerber Sis. ...... ,....... 203-347-3000 
IL Wheston. OS Tech. SI9,Inc. .......... 70&-653-8126 
IN Kokomo, John McKenzie ............. 317-452-7390 
MD Gaitheraburg. Carwithen Assocs. ..... 301-921011545 
MA Burlington. Gerber SIs. ............. ,.. 617-229-1150 
MI Uvonia, Engrg. & MkIg. SiIes. Co. ..... 313-522-9465 
MN Minneapolis. EIec. Comp. Sis. ......... 612-933-2594 

III It's a good connection to have. 

INTERCONNECT SPECIAL TIES, INC. 

(800) 752-4777 FAX (714) 447-3976 

~ 
_Virginia Plastics Compan,.. 

TELECOMMUNICATION 
PRODUCTS AND 

CABLE ASSEMBLY 

(800) 752-4777 
Everything For Your Connector Needs 

SPECIALIZING IN Hard to Find Components 
and Value Added Service 
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VIRGIN 
NJ Englewood, Sprung/Nussbaum. .• . •• . 201-589-5668 
111M Albuquarque,U1CIlag Co............. 505-881-1008 
NY BuIIaIo, NAM Mktg. GIp. .............. 718-63+4300 
NY SkaneaIeIee, NRM MkIg. GIp. .. .. .. .. • 315-685-8991 
NO Raleigh, Spears & Assocs. ............ 91!Hgo.7606 
OK BIxby, MGR£1cIma. .................. 918-369-5186 
OH CIncInnati, Makin & Assocs. ........... 513-871-2424 
OH Cleveland, Makin & Assocs. • . .. .. . . • . . 21&-248-7370 
OH DublIn, Makin & Assocs. .............. 614-793-9545 
OR LakeOawego, SPS EIcIms. ........... 503-897-7766 
PA HarrlsburQAII-Tecih. MkIg. ............ 717-540-1204 
PA Weal Cheeter, All-Tech Mklg.,1nc. ..... 215-344-0134 
KS' Overlook PI<, Marldlne Technlgs. .. .. .. 913-861-11880 
TX Dallas, MGR EIcIms., Ine. .... ......... 214-23&-5248 
lIT Salt Lake CIty, Lindberg Co. .......... 801-484-8669 
WA Snohomish, SPS EIctma. ............. 20&-794-0154 
Can Downsvlew, Ont, Tlenkay, Ine. ........ 41&-73&-1221 

Loc8J DIBt1ibutOIs 
CA Canoga Park, AcoI1Inds. ............. 81&-700-2991 
NH Manchester, Yankee. EIctm Supp. Co. 

.. .. . .... .. .. .. .. .. .. .. .. .. .... .. . .. ... 800-365-9720 
Can Oownsvlew, Ont, P.s. Comps. ........ 416-665-9546 

VIRTlS co.. RIa. 208, GardI_, NY 12525, Tel: 914-255-
5000,800-431-8232, TEI..EX: 926474, FAX: 914-255-s33e; 
EmpL: 92; SIs. Mgt: J. 0. Schmidt 

VISHAY-MANN SYSTEM, See VlShay Resistive 
Systems Group 

VISHAY RESISTIVE SYSTEMS, 63 Lincoln Hwy. 
Malvern, PA 19355, Tel: 215-644-1300, 'TWX: 51CHl68-
5812; Empl: 500 
•.•.. A.1844-1845, 1914-1915, 18115-1987, 1892-1985, 

2001400II, 2015, 2078; 1)01335 

Loc8J Sales Offices & Reps 
AL Huntsville, JWL Assocs. .............. 205-883-1712 
AZ Phoenix, Howe & Howe .............. 802-264-7971 
CA Loveland, VEe .... ........ ........ .... 303-867-7500 
CA Redwood CIty, James S. Heaton Co... 415-367-9000 
CA San Diego, VEe ...................... 619-690-5112 
CA TU81In. VEe .......................... 714-544-7024 
CT Yalesville, Camp Rep Assocs. ........ 407-269-1145 
FL Altamonte Springs, SemIIonic Assocs. 

FL CIewwatiIr, Semtronic Assocs. ....... . 
FL FL Lauderdale, Semtronic Assocs. ...• 
GA Atlanta, JWl Assocs. ................ . 
IN FL Wayne. Scott EIcIms. ............ .. 
L SkokIe, IRI-lHlnois .................... . 
IN Indianapolis, Scott EIcIms. .......... .. 
KS Olathe, Technical SIs. Assocs. ....•... 
MD lutherville, J. A Dougherty Sis. Co. ... 
MA W~ Comp Rep Assocs. ......• 
Ml Plymouth, Jay MkIg. Assocs. .......... 
MN 81Oorrington, IRI of Minnesota .•..•.•• 
MD Sl louis, Technical SIs. Assocs. ..•... 
NJ Flanders. K & R Engrg. Sis. Co. ...... . 
NM AIluquerque, ,Ne/co EIecIronIx ...... .. 
NY Rochester, L-Mar Assocs. ...••.••...•. 
NO ChaIIoIIe, JWl Assocs. .............. . 
NO RaleIgh, JWl Assocs. ................ . 
OH Aurora, EMA, Inc. .................... . 
OH Cen!erville, EMA, Inc. ................ . 
OR Beaverton, N. R Schultz Co. ........ .. 
PA Horaham, TMl ...................... .. 
PA Malvern, Vlahay Reaistive Sy&. GIp. .. . 
TX Dallas, Edward F. Aymond Co. ...... .. 
TX HousIo!\ Edward F. Aymond Co. ..... . 
WI Milwaukee, IRI-Wl8COrI8in ............ . 
WA BalIevue, N. R Schultz Co. .......... .. 
PR Caguaa, Comp Rep Assocs. ........ .. 
Can Burnaby. e.c.. Kaytronlcs. Inc. ••••••••• 
Can Concord. Ont, Kaytronlcs, Inc.· ••••••.• 
Can Kanata. Ont, KaytronIcs, Inc. .......... 
Can Ville Sl Laurent. Que., Kaytronlcs, Inc:. 

Local DIBt1ibutOIs 

305-831-8233 
613-461-4675 
305-731-2464 
404-993-0100 
219-469-5880 
312-967-6430 
317-841-11010 
913-829-2600 
301-321-7690 
617-329-3454 
313-459-1200 
612-854-8027 
314-521-2044 
201-584-5235 
505-293-1389 
715-361-11100 
704-541-5750 
919-767-4826 
21 &-582-61 04 
513-433-2900 
503-643-1644 
215-441-4300 
215-644-1300 
214-82&-7620 
713-943-3149 
414-766-9393 
20&-748-1890 
809-748-6550 
604-264-2000 
416-86&-2262 
61a-584-0080 

514-7e5800 

AZ Tempe, Shalley-fIa9on. Inc. .••....••.• 802-894-2058 
AZ Tempe, m, Inc. ...................... 802-431-1191 
CA ChaIsw!Jrth. PassIve Comps. Inc. ..... 81 &-700-6636 
CA ChaIsw!Jrth. Shelley-Regon. Ina; •••••. 818-89&-3333 
CA Mtllpftas. m, Inc. ..................... 408-948-5577 
CA Mission Hil~ m, Inc:. .......... .. .. .... 81 &-891-111185 
CA San Diego, SheIIey-Ragon.Inc. ....... 619-45a-7133 
CA San Diego, m.1ne. .,................. 819-748-2025 
CA. San Jose. PassIve Campa. .. ;......... 40&-441-1441 
CA San Jose. SheHey-Rag()n. Inc. •••••.•• 4OH32-08OO 
CA Santa Ana; m,1nc. ................... 714-641-11393 
CO Denver. m, Inc. ............. ,........ 303-429-6606 

, FL 0I1and0, m, Inc. ..................... 407-859-1000 
FL PlnellaaPk, MMGEIec./L&S .......... 81a-545-17oo' 
FL Tan.-. SheIIey-RagOn. Inc. ........... 81.3-623-8580 
CT WallIngIord. m, Ine. .................. 203:-284-7474 
GA Norc:roea. m, Inc. .................... 404-862-0911 
MA CheImaIard. ShaIIey-Ragon. Inc. •..•.. 50&-250-9866 

Manufacturers and . Sales Offices Directory 
L Glendale Hgts., Shelley-RagOn. Inc. •.• 
IA Cedar Rapids, SheUey-Ragon. Inc. •••• 
Me BaltImore, RESCO/Baltlmore ••.••.•.• 
MD BeltsvIlle, RESCO/Washinglon •.••••• 
MA Wilmington. m, Inc. ..... , .......... .. 
MNMinr1eIonka. m, Inc. ........... , .... .. 
MN Sl Pai.I~ Shelley-fla9on. Inc. ........ .. 
MO Hazlewood, ShaIIey-Rag()n. Inc. .•••... 
MO Independence. Shelley-Rag()n. Inc:. .••. 
NJ Mt. Laurel, m Inc. ................... . 
NY Famingdale, Command EIcIms. Co<p. 

NY Medford, S\llilIey-Ragon,Inc. ••.....•.. 
NY Ronkonkoma, Meet DIaIrs.. Inc. ••••.••. 
NY Ronkonkoma, m, Inc. .............. .. 
NY Valley Stream, L & S EIcIms. ........ .. 
SO Charleston, L /I. s .................... . 
OH Dayton. Micro MIl Div. .. ............ .. 
OH worthington. Tl1, Ine. ................ . 
PA Malvern, VISI)ay ResIstive Sy&. Grp. ••• 
TX Fort Worth, m,1nc. .................. . 
TX FL Worth. m, Inc. .................. .. 
TX Houston, Texaa Camp. Corp. ........ . 
WA Redmond. ShalIey-Ragon ............ . 
WA' Redmond. Tl1, Inc. .................. .. 
Can Burnaby. B.c, Keytronlcs ............ . 
Can Concord. Ont, KayIronIcs .......... ; .. 
Can Kenata. Ont, Kaytronlcs ............ .. 
Can Que., KeY!l'Ofllcs, Inc. ........... , .... . 

70&-529-9977 
319-37a-0525 
301-931-8200 
301-937-9100 
508-65&-4700 
612-933-8555 
612-642-2828 
314-895-1515 
816-254-3410 
809-234-6400 

516-29a-1212 
51&-447-2000 
51&-471-4422 
516-737-2000 
51&-581-2474 
8Oa-72Q.4242 
513-434-8231 
614-84&-5770 
215-844-1300 
817-595-3100 
817-831-8300 
713-465-3682 
2O&-88a-2220 
20&-662-0291 
804-264-2000 
416-669-2282 
613-564-OOB(i 
514-745-5800 

VISIONARY ELECTRONIcs. 141 Parker Avenue. San 
Francisco, CA 94118, Tet 415-751-8811 

VISION ENGINEERING. INC. 570 Danbury Rd, New 
Milford, CT 06776, Tel: 203-355-3776, TELEX: 843769. 
FAX: 203-355-0712; EmpI.: 15; SIs. Mgt" Bill Johnson 

VlSIONICS CORPORATION. 3032 Bunker Hill Ln.-Ste. 
201. Santa Clara, CA 95054, Tel: 40&-492-1440, FAX: 40&-
492-1380; SIs. Mgt: Mary Leesure 

VISTA SYSTEMS. INC. 2 CentemiaI Drive, Peabody. MA 
01980. Tel: 508-532-1971. FAX: 508-532-2069; EmpL: 4; 
SIs. Mgt: Jim Atwood 

VISUAL COMMUNICATIONS CO., INC., 7920 Arjons 
Dr. Ste. G. San Diego. CA 92128. Tel: 619-549-8900, FAX: 
619-549-3520; EmpL: 9; SIs. Mgt: P. Loudon 
............................................ 1208-1209 
Locel Sales Offices & Reps 

EXP CT, Lilchlield,1nIrade ................. 203-587-5901 

Locel DIBt1ibutOIs 
AL Huntsville, ~ Dist. Inc. ...... 205-881-7800 
AZ PhoenIx. KeysIone Electro •..•. . •. . • . . 802-995-3005 
CA Cos1e M-. Orange County Comp. •.. 714-979-3597 
CA Los Angeles. Electric Switch Inc. ...... 213-680-1310 
CA San Diego, Orange County Comps. ... 619-549-2511 
CA San Jose. Spectra Elctms. ............ 408-452-1590 
CA Sumyvale, PSC EIcIms. .............. 40&-737-1333 
CO Englewood. Component Dist Inc. ..... 3Oa-77~14 
FL CIearHaIer. ~ DIstrs. ........ 81a-79&-04B6 
FL Ft Lauderdale, Component DIstrs. .... 305-973-8650 
FL Melbourne, Component Dist.lnc. ...... 407-724-8910 
GA Norcross, Component Disllnc. ....... 404-441-3320 
II. Palatine, OHM EIcIms. ................ 70&-359-5500 
MA Lynn. Land EIcIma. ................... 817-592-2220 
MI Grand RapIds. S F EIctm Supp. .. ..... 61 &-459-0216 
MN New Brighton. ChrIs EIcIms. .......... 612-631-2847 
NJ Bellmawr. MId AUantic ................ 809-931-5303 
OH AurOra, Industrial Prods. .............. 21&-582-6113 
OH Centerville, Industrial Prod. OIst....... 513-435-2086 
TX Dallas, ~ 0Ist Inc. .......... 214-644-0373 
WA Kent. Shannon IndL ................... 20&-575-8800 

Loc8J ~ Offices & Reps 
AZ Pho8I1ix, O'Donnell Aasoc..8.W ........ 
AR LIllIe Rack, Doby-Morse Assocs. ..•... 
CA Northem. ComIech Mktg. ............ . 
CA San Diego, VanGotI & Aasocs.. Inc. .•. 
CA Southern, Van Galt & Assocs. Inc. ..•• 
CO Englewood. HarIhun Aasocs.. Inc. .•... 
OC McLean. Jin Sung HaIa ............ , .. 
FL Longwood. SAM Reps. Inc. .......... . 
CT Plainville, Northeast Reps.. Inc. •.•.••.• 
L WoodOALE. BNI EIcIms., Inc. ......... 
IN Kokomo, Schillinger Assocs.,Inc. ..•.. 
MA Hingham, ~ Reps.. Inc. ••.•..• 
MI Bloomington, RK EIctm SIs. & Assocs. 

MS Jackson, EPI Inc. .................... . 
MO Kansas CIty. EPlInc.-WesI .......... .. 
MO Sl louis, EPlInc. .................... . 
NH Mt. Vernon. Northeast Reps.. Inc. •.•••• 
NY Penfield, Upstate Compe ............. . 
NY Huntington, Andrews & Andrews .•..•. 
OH Beachwood. EIctm SIs. Master Inc:. .•• 
OR Beaveo1on, Evergreen Mktg. Inc. ••..•. 
PA Willow Grove, Edwin Leiby & Assocs. 

TX Plano, Meg-Tech MkIg., Inc:. .......... . 
TX Austin, Mega-Tech MkIg. Inc. ........ . 
TX HousIo!\ Mega-Tech Mktg.lnc. ...... . 
WA BoIheIl, Evergreen MkIg. Grp.. Inc:. ••••• 
WI Brookfield, BNI EIctma. .............. . 
Can Nepean. EIecIromate IndI. SIs.,LId. •.•• 

Loc8J DisIIibutor8 
CA Cos1e Mesa, E.E.P. cOrp. ............ .. 
CA Fremont, Kee EIcIms. ................ . 
CA Irvine, Schwaber EIcIms. ............ .. 
IA Cedar RapIds. Advent EicIms. ...... .. 
FL Melbourne. New Yorker EIcIms. .•...• 
GA Augusta, DIxIe EIctma. .............. .. 
IL Northbrook, Classic Compa. Supp.. Inc. 

II. Palatine. OHM EIctma. .............. .. 
IL . Rosemont. Advent EIctma. .......... .. 
II. Schaumberg. MaIsh EIctma. ........ .. 
IN Indianapolis, AdventEIc\ma. ••••••.•••• 
IN IncIanapoIis, BeIIInds. .............. .. 
IA Cedar RapIds. Dee ectrns.. Inc:. ...... . 
MD Columbia. AzIech EIcIms. ............ . 
MA N. Adams, ICX).RalIy Co<p. .......... .. 
MI Farmington Hilla, Advent EIcIms. ..•..• 
MA Hingham, Sager EIecIL Supply. Inc:. .•.• 
MA N. Adams. EIctm Supp. CIr ........... . 
NJ Kenilworth, Federated Pura-. Inc. 

802-844-9542 
501-221-11328 ' 
40&-249-3330 
714-898-7774 
81&-445-9728 
3Oa-795-5545 
703-734-1739 
407-869-9565 
203-866-8030 
706-595-9210 
317-455-2708 
617-149-8700 

612-888-2757 
801-362-5045 
81&-523-8911 
314-962-1411 
803-II8IHI199 
'715-361-8070 
51~ 
216-831-9555 
502-843-8020 

215-859-8938 
214-423-6342 
512-440-0258 
713-894-2335 
208-485-8063 
414-781-4775 
613-829-8581 

714-549-2275 
415-851-2900 
71~1 

319-363-0221 
407-727-0955 
404-722-2055 

70&-272-9650 
70&-359-5500 
70&-297-8200 
70&-240-9290 
317-872-4910 
317-875-8200 
319-366-7551 
301-1195-8800 
413-864-4951 
31a-477-1650 
617-749-8700 
413-884-1086 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . 201-272-0505 
NY Binghamton, Pioneer-Standard EIcIms., Inc:. 

...... .... ..... ........ ........... ..... 807-722-8300 
NY BuIIaIo, Sunm~OIsts.. Inc:. •••.•••••.•. 71 &-887-2900 
NY Elmsford, Ancar EIcIms. .............. 914-592-7100 
IN Indanapolis. BelIInds.-JIT ............ 317-299-5487 
NY Mamaroneck, New Yorker EIcIms. .... 914-898-7800 
NY Pam Yan. Advacom .................. 315-536-2221 
NY Rome. Rome EIcIms. ................. 315-337-5400 
NO Charlotte, DIxie EIctma. ............... 704-377-5413 
NO Winston-Salem, Dixie EIcfms. ......... 919-724-5961 
OH Cleveland, PioIar-Standard EIcIms., Inc:. 

....................................... 21&-587-3800 
TX Dallas, Wallace EIctma. ............... 214-340-0400 
OK Tulsa, RadIo, Inc. ..................... 91&-587-8123 
PA BrIsto~ Aim EIcIms. ................... 215-785-3500 
PA McKean, Advacom,lnc. ............... 814-47&-7774 
SO Columbia, DixIe EIctma. .. .. .. .. .. .. .. . 8Oa-779-5332 
WI MIlwaukee, Marsh EIcIms. ............ 414-475-6000 
WI New BerlIn, Classic Compa. Supp. Inc. 

....................................... 414-78&-5300 
PA Export, AdvIlC9"\ Inc. ........... , .... ,. 412-325-7551 

VISUAL INFORMATION INSTITUTE. Box 33, XenIa, OH vlTEa CORP. 1000 Aerospace Rd, Lanham. Me 20708, 
45385-0033. Tel: 51W7&-4361, TELEX: 501031 VIS INFO Tel: 301-731-11400. FAX: 301-731-5895; Empl: 120; SIs. 
INST. FAX: 51W7&-2802; FSC No.: 27432; EqlL: 45 Mgt: Edward Bone 

VISUAL INFORMATION TECHNOLOGIES. 
1NC.(UITEC). 3480 Lotus Dr. Plano, TX 75075, Tel: 214-
59&-5800. 800-325-8467. FAX: 214-867-4489; EmpI.: 90; 
SIs. Mgt: Ken Hilton, VP SIs, Mktg.; Oist. Mgt:.Ken Hilton, 
VP Sis., Mktg. 

UITEC 
FAX: 209-651-1538 

VrTEC ELECTRONICS CORP, 8530 w. Roosevelt 
Ave..1IIsaIIa. CA 93291. Tat 209-65H535; SIs. Mgt: Ed 
Green c................................... A·2458-2483 

VIZ METEOROLOGICAL INSTRUMENTS, 335 E PrIce 
St. Philadelphia, PA 19144-5782, Tat 215-644-2826, 'TWX: 
71().67().2626;FSCNo.:41l!26;EmpL:325; SIs. Mgt: Tom 
Curran; Oist. Mgt: Tom Curran 

F~:21~738-5340 
VL ELECTRONICS, INc.. 3250 Wilshire Blvd., Ste. 1301. 

Los Angeles. CA 9001()'1803, Tat 21H38-8700; FSC No.: 
95-3666380; EmpL: 10; SIs. Mgr: C. KreIIake; Oist. Mgt: 
C. KreaIeke .... .... ...... .. .. .. ........ .. ....... .1132 

814 North American offices only. For worldwide reps & distributors, see VoLW. EEM 1991 



Manufacturers and Sales Offices Directory 
Local Sales 0IIIces & Repa 

co Denver, MAC .. , •.......•..•........... 
DC D.C./BaIIlmore, Eastern Elctms. .•.••.. 
IN Indianapolis, J.C HoIstfIIer .......... . 
IA Marion, AE.M. Assocs. .............. .. 
KS Olathe, AEM. Assocs. .............. .. 
MA Canton, New England EIcIrn. Sis. .... . 
Me St Louis, AEM. Assocs. ............ .. 
OH Dayton, J. C. H~ Co. .......... . 
OH MedIna, HoIIsteIter .................. . 
PA Philadelphia, HB Sys. ................ . 
PA PIttsburgh, J. C. HoIIseIter .......... .. 
NY E C~, WDS SIs. ................ . 
MN St Pau~ Proud IIIds. ................ .. 
WI Colgate, Rep One .................. .. 
WI Madison, Rep 1 & Assocs. .......... .. 
Can Toronto, Ont, Norgay En1pts., Lid. .... . 
Can Vancou_, Norgay Lid. .............. . 

LocaJ DI8IrlbuIDts 

303-680-8750 
919-676-7591 
317-697-7914 
319-377-1129 
913-888-0022 
617-828-4635 
314-298-8900 
51&-296-1010 
216-241-4880 
215-489-3256 
412-356-2305 
914-779-8738 
612-646-9428 
414-826-4016 
606-246-8689 
416-234-8986 
804-275-1121 

CA Los Angeles, VL EIcIms Inc. ........ ..213-661-8883 
NC RaleIgh, Eastern EIcIms. .............. 919-876-7591 

VLSI TECHNOLOGY, INC. 1109 McKay Dr. San Jose, CA 
95131, Tel: 406-434-7673, FAX: 406-434-7931; EmpL: 
2000; Dist. Mgt: Frank ReynoldS 

VME MICROSYSTEMS INTL CORP. 12090 Scuth 
MemorIal Pkwy. Huntsville, AL 35803-3308, Tel: 205-880-
0444, FAX: 205-862-0959; FSC No.: OBPH5; E~: 90; 
SIs. Mgt: AI CasteIeyn 

VMETRO, INC., VMETRO as, 2500 Wilcrest Ave., Sle. 
550, Houston, TX 77042, Tet 71&-266-6430, FAX: 71&-
266-8919; Erl1lL: 15; SIs. Mgt: Gunnar Ostgaard; DiB/. 
Mgt: Jim Williams 

VOICE CONNEXION, 17635 Skypark Circle, Ste. C, Irvine, 
CA 92714, Tel: 714-261-2366, FAX: 714-261-8563; SIB. 
Mgt: Shirlee Runge 

VOICE IDENTIFICATION, Bcx 714, Somerville, NJ 06876, 
Tel: 906-526-3408, FAX: 908-526-5714; EmpI.: 7 

FL. cape Canaveral, Teqepec .......... .. 
GA Snellville, Teqepec .................. .. 
II.. ArlIngton Hgts., Berndt Assoc., Inc. •..• 
IN Carmel, Berndt Assoc., Inc. .......... .. 
MA Burlington, InterseU .................. . 
MI Plymouth, E Q S Sys. ................ . 
NJ Cheny HII~ SCI Rep, Inc. ............ .. 
NY East Burna, North_ Tech. Sis. ..... . 
NY Wantagh, Bytec ...................... . 
NC WInston Salem, Teqepec ............ . 
OH Chesterland, E Q S Sys. ............ .. 
OH Dayton, E Q S Sys. .................. . 
MN Minneapolis, Berndt Assoc., Inc. ...... . 
OR Portland, Power Factor & Assoc. •..... 
PA Huntington Valley, Sci Rep, Inc. ...... . 
PA Wexford, E Q S Sys. ................ .. 
UT Ogden, Taylor MkIg. ................ .. 
VA Fairfax, SCI Rep, Inc. ................ . 
WI Milwaukee, Berndt Assoc., Inc. •....... 

407-783-3444 
404-972-7955 
708-632-0900 
317-644-0114 
617-:!73-3844 
313-455-7920 
609-662-2068 
516-672-2062 
516-781-7400 
919-765-5553 
216-729-2222 
51&-236-7676 
612-546-2021 
503-233-6969 
215-322-6600 
412-935-0676 
801-546-9570 
703-385-0600 
414-545-8400 

VOLTEX. 

FAX: 516-842-2991 
YOLTEX, 3480 Greet Neck Ad., Amityville, NY 11701, Tel: 

516-842-2772; EmpL: 55; SIs. Mgt: S. Vogel ... 002135 

LocaJ Sales Offlces & Repa 
CA San Clemente, &oJ Prods. . '" . . .. .•.•. 714-361-7727 
CA Santa Clara, W-J EIcImS. Sis. ......... 406-982-9222 
CT Washington, Tri-Com Assocs. .. .. . ..•. 203-886-7027 
FL. Boca Reton, Tech Sis. Specialliee .... 407-391-3718 
GA Atlanta, Electro SIs. ................... 404-394-1122 
MD Churchlown, Dawn Assocs. ........... 301-261-5001 
MA Burlington, Tri-Com Assocs. .......... 617-272-8163 
NJ Fairfield, Astrorep, Inc. ................ 201-808-0025 
NY Bebylon, AsIrorep, Inc. ................ 516-422-2504 
PA NorrIstown, RivcoJanuarylnc.(RJI) ... 215-631-1414 

VOICE PROCESSING CORP. 1 Main St. cambridge, MA VOL TRONICS CORPORATION, West SI." P.O. Bcx 476, 
02142, Tel: 617-494-0100, FAX: 617-494-4970; EmpL: 19 E Hanover, NJ 07936, Tel: 201-887-1517, FAX: 201-687-

VOLGEN AMERICA. INC. Volgen Electric Co., Ltd., 
Tokyo, 39650 uberty St, Su~e 325, Fremont. CA 94538, 
Tel: 415-496-5950, FAX: 415-496-5940; EmpI.: 7; SIs. 
Mgt: Rcn Wild; DiBt. Mgr: BrIan Hagino 

3349; FSC No.: 16738;Mulliple; EmpL: 70; SIs. Mgt: 
Nicholas J. Perrella 

VORNE INDUSTRIES, INC. 5831 Northwest Highway, 
Chicago, IL 60631, Tel: 312-775-9440, FAX: 312-775-
3954; SIB. Mgt: Bcb Benedict 

WATERS 

WAlKER POWER, INC. 18 MHI St. Waner, NH 0S278, 
Tel: 603-456-3,1" FAX: 6113--456-2488; En1IL: 115; SIs. 
Mgt: Paul 0. IvanIon 

WALKER SCIENTIFIC, Rockdale St, Worceatar, MA 
01806, Tel: 506-652-3674, 508-853-3232, 800-882-4838, 
FAX: 508-858-9931; En1IL: 83; SIs. Mgt: B. Langley 
................................................. 001337 

LocaJ Sales 0IIIces & Repa 
AL EIIrmIngham, Levand Sci. Co. ........ . 
CA San Marcos, MItchelIInsbs. .......... . 
CA Santa Barbara, Abbeon Cal, Inc. .•.... 
CT Westport, AJ. Abrams Co. .......... .. 
IL Chicago, McMaster Carr Supp. Co. ... . 
MA GaIdner, MR Resources ............ .. 
MD BalllII1OI8, DavIs Ins1rs. .............. . 
NY Rochester, Transcat ................ .. 
TX Garland, Tucker EIcIms. ............ .. 

LocaJ DisIJibutots 
AL Birmingham, Levand ScL Co. ........ . 
CA San Marcos, Mitchell InsIrs. .......... . 
CA Santa Barbera, Abbeon Cal, Inc. .....• 
CT Westport, AJ. Abrams .............. .. 
IL Chicago, McMaster Carr Supp. Co. .•.. 
MA Gardner, MR Resources ............ .. 
MD Baltimore, DavIs InsIrs. .............. . 
TX Garland, Tucker EIcIms. ............ .. 
NY Rochester, Transcat ................ .. 

800-222-2585 
819-744-2690 
805-9lI6-0810 
203-226-3010 
312-834-9600 
506-632-7000 
301-243-4301 
716-458-4801 
214-346-8800 

800-222-2585 
819-744-2690 
805-9lI6-0810 
203-226-3010 
312-834-9800 
506-632-7000 
301-24&-4301 
214-346-8800 
716-458-4801 

WAll., A. T. CO. 55 Servk:e Ave., Warwick, AI 02886, Tel: 
401-739-0740, lWX: 710-382-1535, FAX: 401-732-5784; 
Erl1lL: 75; SIs. Mgt: Jim Matzen; Dist. Mgt: R. Huntsman 

WAll INDUSTRIES, 5 WIlIIIon Brook Ad., Exeter, NH 
03833, Tel: 603-776-2300, 800-321-WAI..I.., FAX: 603-776-
9797; E~: 50; SIs. Mgt: BlU ElswIck 

WAll LENK CORPORATION, Bcx 3349, KInston, NC 
28502-3349, Tat 919-527-4166, FAX: 919-527-4189; FSC 
No.: 79185; EmpL: 80; SIs. Mgt: RIchard aDevis 

WAMCO, INC. 11555-A Coley River Clr. fountain Valley, 
CA92708, Tel: 714-545-5560, TELEX: 876-459,FAX: 714-
545-8093; FSC No.: 58774; Erl1lL: 20; SIs. Mgt: Gordon R. 
Calvert; Dist. Mgt: Sheila A Sherrnen .... ...,,80-,,8, 

Local Sales OffIces & Repa 
AZ ScoItsdaIe, Advent Camp. Corp. ••..•. 
FL MeIboume, Jerry Wiliams Inc. .•.•.•.• 
IL Elmhurst, Utronix Sis., Inc. .......... .. 
IN Kokomo, (SAI)Schi11inger Assoc. Inc. .• 
KS Parker, S. W. Wollard Co. ............ . 
NY Beyshore, RIchard McGrath Inc. .....• 
NY Jericho, MellO Tech. Sis., Inc. ......... 
TN Nashville, INSUI.-REPS Inc. .....••.•.. 
WA SeeItIe, Repwest .................... . 

802-481-11044 
407-259-7700 
312-834-1100 
317-455-2708 
91 &-896-6552 
516-986-8448 
518-935-3330 
815-383-0524 
206-293-6351 

VOLPI-MFG-USA, 26 Aurelius Ave., Auburn, NY 13021-
1289, Tel: 315-255-1737, FAX: 315-255-1202; Erl1lL: 25; 
DiBt. Mgt: Stephanie Dunner 

VTC, INCORPORATED, Control Data CoIp., 2401 E WARREN COMMUNICATIONS, See Fiskars 

FAX: 209-651-0740 

86th St, BIoomingIon, MN 55425, Tel: 812-851-5200, 800- Electronics Corporation 
862-2667, TELEX: 957113, FAX: 612-851-5199; EmpL: 
400; SIs. Mgt: Dan GriIIIIh, VP SIs.; DiBt. Mgt: Sue Mansi< 

V-TRON aECTRONICS CORP. 10 Venus Way, 1'.0. 
Bcx 3297, S. Attleboro, MA 02703, Tel: 506-761-91 00. FAX: 
506-761-4727; EmpI.: 150; SIs. Mgt: Richard E French 

Local Sales Offlces & Repa 
MA Needham, Ccm-SeIe ................ . 
NJ Englewood, Sprung Nussbaum, Inc. .. . 
TX Fl Worth, DIversIfied Comps. •..•..... 

617-444-8071 
201-569-5666 
617-244-7704 

WARREN G-V, GENERAL SIGNAL CORP. 1 
APOLLO DRIVE, WHIPPANY, NJ 07981, Tel: 201-368-
1200, FAX: 201-386-9311; FSC No.: 93929; Erl1lL: 140; 
SIB. Mgt: William J. Vanderlulp; Dist. Mgt: WilHam J. 
Vanderlunp •... ................................. 8.1870 
Local Sales OffIces & Repa 

AZ Phoenix, Dcrton EnIprs. Inc. . . . . . . • . • . . 802-944-2957 
CA Brea, Masco Inc. ...................... 714-529-0866 
CA Foster City, PoIach and BensInger Inc. 

VA Manessas, F.ao. Sis. Corp. .......... . 703-389-7212 CO GckIen, Jarr.s Hurlburt Co. ........ .. 
S. Elgin, R.K. EIcIms. ................ .. 

VOLTAGE MULTIPUERS, INC. 8711 W. Rooeeveft 
Ave., Visalia, CA 93291, Tel: 209-851-1402, TELEX: 
530484; FSC No.: 80211; Erl1lL: 85; SIs. Mgt: Karen vu-DATA CORPORATION, 9180 Brown Deer Ad., San 
Spano: .............................. : .......... A.2127 Oiego, CA 92121, Tel: 619-452-7670, FAX: 619-452-2543; 

IL 
KS 
MA 
MN 
NY 
NY 
PA 
TX 

Lenexa, MidIech Inc. ................ .. 
Norwood, Camp. MkIg. Svcs. ........ .. 

415-576-8200 
30&-279-7796 
706-695-8552 
91&-541-0505 
617-782-4339 
612-934-1409 
516-386-4221 
716-326-8350 
215-674-3562 
214-98CH1116O 

Eden PraIre, PWC Inc. .............. .. 
Hauppauge, SIicom ................. .. 
Rochester, Lamb Comps. Inc. ........ . 
Ha1boro, AQS Inc. .................. .. 
CanoUton, Seeton Corp. ............ .. 

FSC No.: 34180; EmpL: 20; SIs. Mgt: M. Knapp 

VOLTAMPERE CORP. 146 Horton Ave., Lynbrook, NY 
11583, Tel: 516-667-9443, FAX: 516-667-9869; FSC No.: VYNCKIER, INC. 4 SkylIne Dr. Hawthorne, NY 10532, Tel: 
64196; E~: 30; SIs. Mgt: Rebert Pampin 714-896-0772, FAX: 714-891-0749; Erl1lL: 50 

VOLTARC TECHNOLOGIES, INC. 186 Unwood Ave., WABASH MAGNETICS, Keamey-Nationallnc. 1375 WARREN-KNIGHT INSTRUMENT CO. Warren 
P.o. Bcx 688, Fairfield, CT 06430, Tet 20&-255-2633, Swan Street, Huntington, IN 48750, Tel: 219-356-6300, Industries, Inc., 2045 Bennett Ad., PhI~Ia, PA 
TELEX: 96-4337, FAX: 203-259-1194; EmpI.: 180; SIs. TWX: 510-100-2867, FAX: 219-356-3848; EmpL: 1000; 19116, Tel: 215-484-9300; Erl1lL:50; SIs.Mgt:RIchaII:IM. 
Mgt: Albert H. Katz SIs. Mgt: Stanley P. Bickhart Manon 

Voltech 
FAX: 508-879-8669 

WABASH MAGNETIcs, First & Webster Streets, P.e. Box WASATCH HIGH VOLTAGE, P.o. Bcx 15457, Seh Lake 
708, Wabash, IN 46992, Tel: 219-56&-2191, TWX: 810- CIty, UT 84115, Tel: 801-265-9581; Erl1lL: 75; SIs. Mgt: 
290-2722, FAX: 219-56&-1652; EmpL: 250; SIB. Mgt: Bcb Gary L Toblan 
LuM 

WAFERSCALE INTEGRATION, INC. 47280 KaIo Ad., 
Frerncnt, CA 94538, Tel: 415-956-5400, 800-451-5970 
(USA~ TELEX: 289255, FAX: 415-857-5916; EmpI.: 125; 
SIs. Mgr: Bcb Hoard; Dist. Mgt ~ Mike Speckman 

MANUFACTu~~~~t~ I Talley 
Indull,,. 

YOLTECH, INC., 200 Butterfield Dr. Ashland, MA 01721, WAGO CORP. 9065 N. Deerbrook Trai~ Brown Deer, WI 
Tel: 506-681-7329; EmpL: 10; SIs. Mgt: louise Hall 53223, Tel: 414-354-5511, FAX: 414-354-1286; FSC No.: 
................................................. 001338 85996; SIB. Mgt: Thomas J. Artrnem FAX: 508-358-5649 
LocaJ Sales 0IIIces & Reps 

AL HuntsviDe, Teqepec................... 205-830-1797 
CA Laguna Hills, Electro Venture-Scuth •. 714-581-9244 
CA Santa Clara, E Venture-North ... 406-727-1553 

WATERS MANUFACTURING, INC., TaI .. y 
WALDMANNUGHTlNGCO~9W.CenturyDr.Wheeting, 1ndU8b1ea, Lcnglellow CIr. Weyland, MAOI778, Tat 

IL 80090, Tel: 708-520-1060, FAX: 706-520-1730; SIs. 506-358-2777; FSC No.: ;MultIple; En1IL: 125; SIs. Mgt: 
Mgt: Gary Cardoza James Dyne .................. , .. .. .. .. ... A·I078-2079 

EEM 1991' North American offices only. For worldwide reps & distributors, see VoL W. 815 



WATERS ManUfacturers and Sales Offices Directory 
Local Sales Offices & Reps 

I\Z Paradlaa Valley, Techrep-Don E~ 
602-443-8288 

CA Alameda, liaison, Inc. ..•. . . . . • . . . •. . • . 415-769-11191 
CA Lomita, Techrep ••.••.......••......•. 213-539-9070 
CT Bloomfield, SirAsaocs. ............... 203-243-9343 
FL Melbourne, R-Rep Co. .......•........ 407-242-9900 
IL Chicago, Bieri1aus SIs. •.....••.. ,..... 312-751-8088 
KS Overland Park, Acorn Elclms. •..••••• : 913-849-6402 
MA Westford, Sir Asaocs. ......•.....•.... 506-682-2500 
Me Stlouis, Acorn Electronics •• :........ 314-421-1751 
NJ Unlon;SSAI .......................... 201-887~ 
NY La Roy, SSAI •...••••.•..•..•.•...•.•. 716-766-7213 
OH Daylon, INH Comp. Sis. ...•.•..••.••.• 513-434-8808 
TX Dallas, Allied Comps. ................. 214-236-0408 
WI Milwaukee, Bierhaus Sis. •.••....•..•• 414-963-0318 

WATKlNS-JOHNSON CO, 3333 Hillview Ave., Palo AI1o, 
CA 94304, Tel: 415-493-4141, TELEX: 34-8415, TWX: 
91~73-1253; FSC No.: 14482; ~L: 3000 

WAVETEK, (Western Area Sales Office), 9045 Balboa 
Avenue, San Diego, CA 92123, Tel: 619-565-9234 

WAVETEK, (Central Area s81es ,Office), 5808 
Churchman Bypass, Indianapolis, IN 48203, Tel: 317-782-
4619 

WAVETEK, Southeast Area Sales Office. 2065 u.s. 19' 
North, Ste. 102, Claarwater, FL 34823, Tel: 813-797-1792 

WAVETEK DATRON, See Datron Instruments (or call 
area sales offices) 

WAVETEK MICROWAVE, INC, (Formerly Pacific 
Measurement, Inc.), 468 Tasman Dr. Sunnyvale, CA 
94069, Tel: 408-734-5780, FAX: 408-747-1265 

For sales oIIicaa and repraaantallvas, aaa Wavelek San 
Diego, Inc. 

WAVETEK RF PRODUCTS,INC, (Formerly Wavetek 
Indiana, Inc.), 5808 Churchman By-Pass, Indianapolis, IN 
46203-6109, Tel: 317-788-9351, FAX: 317-769-5999; FSC 
No.: 34280; EmpL: 303; SI8. Mgr: Sara Mussmann; DIst. 
Mgt: Ben ConstanIini 

LcctiJ Sales OffIceS & Reps 
At Humsvtlle, Cartwright & Bean Inc. ••••• 
I\Z 'Phoenix, Hartland SIs. ........... , ... . 
CA ,NewpOrt Bch., SPA Inc. ............. .. 
CA San Diego, SPA Inc. ................. . 
CA San Jose, Silicon Valley Sis. .. , ..... .. 
00 U\tIeIon, Chinook Tech Sis. ......... .. 
FL Apopka. CartWright & Bean Inc. ...... . 
GA Norcross, Cartwright & Bean Inc. ..••• 
II. PalatIne, Kay EnIprs. Inc. ............. . 
IN 'Indianapolis, MEl (MkIg. Engrs.) ...... . 
IA Davenport, Rush & West Asaocs. Inc. 

205-83G-1540 
602-492-0012 
714-863-1193 
619-530-0209 
408-432-1967 
303-933-9007 
407-889-9100 
404-366-0160 
708-991-2144 
317-872-5665 

. . . • .. • . . . .. • .. .. . • .... .... . • . . • .. .. ... '319-369-9494 
KS Overland Park, Rush & West Aasocs.,Inc. 

....... :. • • . •• . .. . . . .. • . .. . . . . . . • . . . ... 913-764-2700 
KV LouisviUe, MEl.. .. .. .. . • .. .. .. • .. . .. . 502-267-7093 
MD Rising SUn, LHR Asaocs. Inc. ..•..•..• 301-856-4058 
MA ScItuate, Oisan Tech Sis. Inc. ......... 617-545-5101 
MN Edna, Engrg. Prods. Asaocs. ., • • • • . • • • 612-835-9022 
MS Jackson, Cartwright & Bean Inc. ...... 601-981-1170 
Me Sl Louis, Rush & West Assocs.,Inc. ... 314-965-3322 
NH Nashua, Oisan Tech. Sis. Inc. ...••.•.. 603-886-3619 
NJ Woodbridge, Riser SIs.Inc. ............ 201-834-0954 
NY Buffalo, HAM Mklg.lnc. ............... 916-634-4300 
NY Skanaalalas, NRM MkIg. Inc. • . .. •• . • .. 315-885-9991 
NY Spencerport, NRM Mklg.1nc. .......... 716-352-9166 
NC CharlOtte, Cartwright & Bean Inc. ••.•. 704-536-0303 
NY Mooers, WECO EIcIrL Comactors Inc. 

OH CIaveIancI, Marlow Asaocs. .......... . 
OH Dayton, Martow Assocs., Inc. ......... . 
OR Lake Oswego, SPS EIcIms. ......... .. 
PA Harrisburg, Belli Whitaker .......... . 
PA PIttsburg, Marlow Assocs., Inc. ••.•..•. 
SC RaIEiigh, c8rtwright & Bean Inc. •••.•.. 
TN Memphis, Car\wrIght & Bean Inc. •...• 
TX Irvine, AId EIcIms., Inc. ............... . 
UT Riverton, ChInook Tech Sis. ......... . 
WA Snohomish, SPS EIcIms. ........... .. 
WI Milwaukee, Kay Entprs. Inc. ......... .. 

Loc8J Distributors 

518-296-4810 
216-631-8232 
513-274-9688 
503-697-7768 
717-564-6900 
412-343-5050, 
919-676-4130 
901-382-6345 
214-790-4761 
801-254-7166 
206-323-4140 
414-782-2323 

At Mobile, ConlrOl Design Supply Inc. .••. 205-688-8893 
I\Z Tempe, Control Design SUpp. Inc. • . . • . 602-829-7961 
CA Anaheim, Control Destgn Supp.lnc. •... 213-802-1371; 

=~:als. Ofcs. ,& Reps. 9145 Balboa Ave, San DIego, CA CA 

CA 

714-821-1516 
Anaheim, DECO Elclms.1nc. .......... 71~ 
Foun1aln VaIIay, Comp. CIr. ........... 714-979-0433 

WAVETEK SAN DIEGO, INC. , Wavetek Corp.; 9045 
Balboa Avenue, San Diego, CA 92123, Tel: 619-279-2200, 
FAX: 619-565-9556; Sis. Mgt: Bob Hynes 

CA Fremont, Terminal SIs. Corp. ........... 415-656-7722, 
800-972-5932 

CA Fulierton.l.s.l. MkIg. Co. ............... 7140773-0411 
CA Orange, Wes-Garde Comps. Grp. ...... 714-953-1254, 

800-624-1516 WEBER, Inmark Corporation-Importer, 4 Byington 
Place, NQrwalk, CT 06850, Tel: 203-866-8474, FAX: 1-203- CA San canos. Control Design SUpp. Inc. 
86EHl918 ..•..•.•.•••.•..•.••••••••..•..••...•.• 415-:;92-4806 

CA San Diego, Sigma EIcIms. ............ 619-565-2000 
WEBER u.s.. INC, Weber AG, 291 Great Valley Parkway, CA San Diego, Wes-Garde Comps. Grp. •. 619-264-8117 

Malvern, PA 19355, Tel: 215-851-0770, FAX: 215-851- CA Van Nuys, Wes-Garde Comps. Grp. .,. 21H73-4802 
. 0775; E~: 7; SI8. Mgt: Thea Notaras CT Wallingford, Control Destgn Supp. Inc. , 

· .• . . . . • . . •• . . . . . • • . . . . . . . • . . . . . . • . . . •. 203-269-9955 

FAX: 518-298-5938 
WECO ELECTRICAL CONNECTORS, INC_ Trimax 

Bldg., Ate. II, Mooers, NY 12958, Tel: 516-296-4810; FSC 
No.: 5935, 5963, 5940; ~L: 52; SI8. Mgt: John T. Meikle; 
.DIst. Mgt: John T. Meikle ................. C.156a-1577 

CT Yalesville, Glynn EIcIms. . • . . . . . . • . . . .. 203-265-2498 
FL Altainonte Springs, Control Design Supp. 

· . . . . . . . . . . . . . . . . . . . . . . .. 407-7811-3220,800-432-5895 
FL Davie, ARCO Dis1S. Inc. .,.' .....••...•.. 305-473-2550, 

305-940-3295 
CO Denver, Control Dseign Supply Inc. ... 303-296-1922 
FL Largo, Electronic Precepts 01 FL Inc. •. 813-544-3636' 
FL Pompano Bch., Control Design SUpp.'Inc. 

...•. , •..•.•••••.•.••..••.•.•..•....•.• 305-782-1311 
CA San Jose, Spec1ra Ek:Ims. Inc. ...•...• 409-452-1590 
CA Santa Ana, 80S EIcIms. Inc. ........... 714-662-1050 
CA Santa Clara, Component CIr. ..•.. .. ..• 408-9811-3751 
GA FayaltaVille, Frankland Inc. ..••••• . • . . • 404-461-4026 
GA Stone MIn., Control Design SUpp. Inc. 

· ...................... ; . . . . . . . . . . . . . . . 404-979-3500 
IL Carol S1raam, LecIro Comps. Inc. .•...• 708-690-0520, 

800-323-2282 
IL Schaumburg, ,Control Design Supp. Inc. 

•...•.....•......•...•... 708-307-I1900,800-882-7232 
IN Indianapolis, Control Design Supp. Inc. 

:...................................... 317-788-4559 
IA Marion, Control Design Supp. Inc.. . • . . 319-373-2923 
KS Kansas City, Control Design Supp. Inc. 

... : ................................... 913-362-4248 
KS WIChita, RSC Elclms.lnc. ..•..•.•..•..• 316-267-5213, 

800-362-2077 
KV Clweflsboro, Ohio Valley Sound .•. . . . . 502-683-6727 
MD Gaithersburg, Axis EIcIms. Inc. ••.•..... 301-~ 

800-492-3190 
MA Middleboro, Glynn EIclms.Inc. ...•..•.• 506-947-4.262, 

, 800-4.27-4.282 
MA Wobum, Control Design SUpp. Inc. •••• 617-932-9404 
MI Fannington Hills, Control Design Supp., Inc. 

.•.......•........•...•.........•...... 313-473-0220 
MN MInnaapoIis, Control Design SUpp. Inc. 

.•..•.•...•.••.•••.••.•.. 612-721-1828,800-326-8222 
Me St.louis, Control Design ....•..•...... 314-426,3150 
Me St. louis, Franklin EIp\ITl& •..•..•.....•• 314-4.29-3111, 

800-821-8344 

NH Manchester, Glynn EIc:trn& ........... 603-822-8131 
OH Dayton, Scotts-FrIedrnari Co. Inc. ..... 513-296-5555 
NJ KanlIwoo1h, Federated Purchaser Inc. 

• . . • . . . . .. .. . • . ... .• • ... • .. .... . .. .. .. • 201-272-0505 
NY BohiIrnia, Kay Comps.Inc. ............ 516-567-7500 
NY Rome,'Roma EIcttn .................. 315-337-5400 
NY SynIcuse, ADA Tech. .... ............. 315-437-7087 
NC ChafIoIte, Control Design ...... ;. c ...... 704-588-4410, 

, 600-334-3726' 
OH Akron, Aesco EIcIms. Inc. .............. 216-494-8572, 

800-362-0022 
OH Canton, Aesco EIcIms., Inc. ........... 216-494-8572 
OH Cleveland, Aesco EIcIrns., Inc. ......... 216-821-5835, 

800-382-0022 
OH Clavalancl, Rober1s EIec. Co. Inc. •••••• 216-236-1711 
OH Columbus, Aesco Elclms.lnc. .•. ••. .•. 614-882-6782 
OH Columbus, Thompson EIcIm. SUpp. .. , 6140228-6191 
OK Oklahoma CIty, RSC Ek:Ims. Inc. ••.•••• 405-631-7729, 

. 800-522-8401 
OR Portland, Dunn Ek:Ims. Inc. ........... 503-265-0214 
PA Malvern, Control Destgn SUpp. Inc. •..• 215-296-Q150 
PA McKean. Advacorn ................... 814-476-7774 
PA Wilkes Barre, WaJlco Inc. '.............. 717-82a:.e181 
PA York, EIcIm. Comp. for IneIs............ 717-846-5334 
PA AIIenIOWn, Lighting Fixture & Supply' Co. Inc. ' 

............. ,........ . ..... ...... ..... 215-435-9691 
TX AustIn, Wolford EIcIma., Inc. ........... 512-339-1131 
TX Dallas, ConlrOl Design .. 214-356-1441,512-446-1919 
TX Ft Worth, Allied EIcIms. Inc. .......... 817-595-3500 
TX Houslon, Control Design SUpply INc. 

.. • • . .. . .. .. • .. . • . • .. • .. .. .... .. .. • .. •• 713-880-9416 
TX RIchardson, RSC EIcIms., Inc. • • . . • . • •. 214-844-3444 
UT Nephi, Control Design SUpply Inc. ..... 601-823-2908 
TX Richardson, Oft The SheR .••.•..••.••• 214-238-0808, 

800-846-5387 
WA SaattIe, H.n CIII11lbeIl ................ 206-433-1900 
TX Austin, Control Design SUpp.1nc. ..... 512-446-1919 
WI New Berlin, Control DesIgn ............ 414-764-1018, 

800-242-4395 

WECO ELECTRICAL CONNECTORS, INc.. 18805 
Hymus Blvd., Kirkland, Quebec:, Canada H9H 3L4, Tal: 51~ 
694-9136;FSC No.: 5935,5963, 5940; EmpI.:52; SI8.Mgt: 
Rarny Badawy; Dlst. Mgt: Rarny Badawy 
•.• . ..... ... .. ........... .............. .... C·1568-1577 

Local Sales Offices & Reps 
Can Calgary, Alb., DeskIn Sis. • • . • • .. • . . • . •. 403-2711-4440 
Can Edrnondton, Sas., DaaIcIn SIs. ......... 403-466-2106 
Can KIrkland, Que., WECO ElclrL Connectors Inc. 

.. ..•.••. . ••..•••..• •..•..•. .•.•••••. .. 514-694-9136 
Can Rexdale, Ont.. WECO EIclrL Connactore Inc. 

....................................... 416-674-1084 
Can Transcona,Man., DeskIn Sis. .......... 800-661-1935 
Can Vancouver, B.C. DaaIcIn Sis. •...•.••.• 604-324-8343 

Loc8J DIa/ribulor8 
Can CaIgary,A1b., Deskin Sis. .............. 403-2711-4440 
Can Concord, Ont.. Zierick Canada Corp. ," 416-889-1429 
Can Dartmouth, N.S., Arcom Elclms. .•••••. 902-484<-1600 
Can Dorval, Que., Bentin EIcIrl ............ ,514-631-2061 
Can Druminondville, Que., Marnellntl, Inc. 

Can EdmontOn, DaaIcIn Sis. .............. .. 
Can islinglon, Ont.. D.T. Shaw Co. lid. .... . 
Can Mississauga, ant, Sayal Ek:Ims. .••.•• 
Can Montreal, Que., Ci1e ElecIroniqua .•.•• 
Can Montreal, Que., nT. Shaw Co. Lid. •.•. 
Can Montreal, Qua., Varsatach EIctrns. Inc. 

819-476-3126 
403-466-2106 
416-231-2706 
416-236-8840 
514-526-9184 
514-332-1163 

....................................... 514-461-0196 
Can Nepean, Cars1en EIcIms. Lid. ......... 613-726-9250 
Can Qakville, Ont.. Cantwell Cullell & Co... 416-842-8470 
Can Quebec, Que., CrobeI t\aa Electronique 

.•.. ...... ... ..... ....... .......... .... 416-887-1171 
,Can Quebec, Que., Pro Technique Que. Inc. 

. • .. •• . .. . .. .. .. . • .. • .. • .. .. .. • • • . .. .. . 416-529-5774 
Can Scarborough, Ont.. Sayal Ek:Ims. ..••• 416-494-8899 
Can ScarI;Iorough,Ont.. c.sten EIcIms. Lid. 

....................................... 416-495-9999 
Can Sherbrooke, Que., Ci1eEleclroniql.le •. 619-822-9908 
Can St Laurent, Que., Cars1en EIcIms. Lid. 

I .....•.........•. : •...•.. ,............. 514-334-8321 
Can Transcona, Man, DeskIn Sis. •••.••.•. 1IOO-e61-1935 
Can Vancouver,B.c, DeskIn SIs. ........... 604-324-8343 
Can Ville Laval, Que., MonIcaIm EIecIroniqua 

•.....••.••.•••••••• :. .• •••.•• .•..•.••. 514-883-3102 
Can Wimlpag. Man. WES Ek:Ims. •• • • • 204-832-1260 

816 North American offices only .. Forworldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
WECO ELECTRICAL CONNECTORS, INC., 151 

Carllngvtew Dr. Unit 5, Rexdale, Ontario, canada MeW 
5S4, Tel: 416-67 .... 1084, TElEX: 06-989100 POS TOR, 
FAX: 416-675-0057 ...................... C-1568-1577 

Local 5aIes Off'/C9S & Reps 
Can Calgary, Alta, Desl<in Sis. ........... 1-800-661-1935 
Can Edmonton, Alta., Deekin Sis. .......... 4O:H66-2106 
Can Edmonton, Sask., Desl<in Sis. ........ 1-800-661-1935, 

403-466-2106 
Can Kirkland, Que, W900 Electrical Connectors 

..................................... " 514-694-9136 
Can Rexdale, N.R, W900 Electrical Connectors 

....................................... 416-674-1084 
Can Rexdaie, N.S., W900 Electrical Connectors 

....................................... 416-674-1084 
Can Rexdaie, N.W.T. W900 Electrical Connectors 

....................................... 416-67 .... 1084 
Can Rexdale, NfId, W900 Electrical Connectors 

....................................... 416-67 .... 1084 
Can Rexdale, Ont, W900 Electrical Connectors 

....................................... 416-67 .... 1084 
Can Rexdaie, P.E!. W900 Electrical Connectors 

....................................... 416-67 .... 1084 
Can Raxdale, Yukon, W900 Electrical Connectors 

....................................... 416-67 .... 1084 
Can Transccnia, B.c., Deekin SIs. ........ 1-800-661-1935 
Can Vanccuver, B.c., Deskin Sis. ......... 1-800-663-5969, 

604-324-8343 

Leeal Dlattfbutota 
Can Calgary, Alta, Deekin SIs. ............. 403-466-2106 
Can Concord, Ont, Ziarick Canada Corp... 416-669-1429 
Can Dartmouth, Nova Scc\ia, Arccm Elctrns. 

.......•...........................•. " 902-484-1600 
Can Drumrnondville, Que., Mamellntl ..... 819-478-3126 
Can Edmonton, Alta., Deskin Sis. .......... 4O:H66-2106 
Can Islington, ant, D. T. Shaw Lid. ........ 416-231-3494 
Can KanaIa, ant, Prelce Lid. .............. 613-592-3638 
Can Lcngueul~ Que., Lumen Inc. . . . . . . . . . .. 514-679-3460 
Can Mississauga, Ont, Prelce Lid. .......... 416-676-0401, 

1-800-387-38 
Can Mississauga, ant, Sayal Elctms. ...... 416-236-6440 
Can Montreal, Que, Versatech EIctms. Inc. 

....................................... 541-481-0196 
Can Mo~ Qua, D. T. Shaw Lid. ....... 514-332-1163 
Can Montreal, Qua, Prelce Lid. ............ 514-389-8051 
Can Nepean, ant, Carsten EIecIms. Lid. '" 613-726-9250 
Can 0ekvII1e, ant, Cantwell & Co. ......... 416-842-8470 
Can OItIiwa, Ont, Cantwell Cullen & Co. Inc. 

....................................... 613-744-4516 
Can Quebec, Que, Pro Technique J. M. Emond 

....................................... 416-529-5774 
Can Quebec, Qua, Crabel Use Electronique 

....................................... 416-667-1171 
Can Scarborough, ant, Carsten EIctms. Lid. 

......................... 416-495-9999,1-800-268-34 
Can Scarborough, ant, Sayal Elctms. ..... 416-494-8999 
Can Sherbrooke, Que., Lumen Inc. ...•.. . . . 819-566-0966 
Can St Laurent, Qua, Carsten EIctms. Lid. 

.. . .. . ...... . .. .. .. .. .. .. . .. .. . . .. . .... 514-334-8321 
Can St Laurent, Qua, Zierick .............. 514-331-7460 
Can Surrey, B. c., Carsten EIctms. Lid. . . . .. 604-590-6877 
Can Transcona, Man., Deskln Sis. ....... 1-800-661-1935 
Can Vancouver, B.c., Deskin Sis. .......... 604-324-8343 
Can Ville Lava~ Qua, Montcalm EIctms. ... 51 .... 663-3102 
Can Wonnipeg, Man., Wee Elctrns. Lid. ..... 204-632-1260 

WEED FIBER OPTICS INC. Weed Instrument Co., 
1702-0 Ponderosa, CoRage Station, TX 77845, Tel: 409-
693-5387, FAX: 409-693-1205; Empl.: 15; SIs. MgT; Chuck 
Lancis; Dist. Mgr; Chuck Landis 

WEED INSTRUMENT CO. INC. 707 Jeffrey Wt£j, P.O. 
Box 300, Round Rock, TX 78680-0300. Tel: 512-255-7043, 
FAX: 512-386-4362; Empl.: 123; SIs. MgT; Jim Robertson 

~I(o> 
FAX: 516-254-2099 

WEICO WIRE & CABLE, INC., 181 Rodeo Dr. 
Edgewood, NY 11717, Tel: 516-254-2970; FSC No.: 
7R617; SIs. MgT; Theodore Weill ........ Col828-1883 

Weidmiiller ~. 

FAX: 804-794-0252 
WEIDMULLER INC., 821 Southlake Blvd., Richmond, VA 

23238, Tel: 604-794-2677, TElEX: 828378; EmpL: 98; SIs. 
MgT; Peter Anast ......................... Co1578-1581 

Local 5aIes Offices & Reps 
AK Anchorage, Arctic Tech. .............. 907-563-71 I 0 
CA Danville, Bob Henke .................. 415-637-0302 
CA Los Gatos, Alan Foss-Reg. Mgr. ...... 406-356-8063 
CA Montrose, Luscombe Engrg. Co. ...... 816-249-9000 
CO UttIeIon, Con-Tek MkIg. . . . . . . . . . . . . . .. 303-973-8490 
CT Simsbury, Larry Kingsley-Reg. Mgr. ... 203-656-I 522 
FL Tampa, Flordia Comp. SIs., Inc. ....... 813-873-3622 
GA Marietta, Bill Ibsen .................... 404-92 .... 2829 
IL Mecheeney Park, David Brownley..... 815-654-2815 
LA H8/Y9Y, Power Sys. Spec. ....... . . . . .. 504-340-7340 
IN Indianapofis, EIc1mc. Rep. .............. 317-894-1414 
MN Hopkins, S. J. ColRns ................. 612-933-7661 
MO St Louis, Thomas Dowell & Assocs. ., 314-849-4234 
NY Fairport, Belftronics ................... 718-377-6790 
OH Mentor, Dan Rowe .................... 216-257-2211 
OK Tulsa, Lynn EIHott Co., Inc. ............ 916-663-4616 
OR Portland, Elect Eng. Sis. .............. 503-639-3978 
NY PI. Washington, Ashtec, Inc. ........... 516-767-0336 
PA Willow Grove, Jacobson-Rodger ...... 215-657-4300 
AI W8IWick, Greg Jacobson ............. 401-736-6454 
SC Greer, Jim Hall ....................... 803-322-«)16 
1N Memphis, Byron Carson Co. .......... 901-276-0614 
TX Missouri City, Jack Guinn ............. 713-437-2011 

WEIR ELECTRONICS, INC., Weir Elctrns., Ltd., 418 3rd 
St, Annapolis, MD 21403, Tel: 301-266-0122, FAX: 301-
266-7909; Empl: 2; SIs. MgT: Barbara Bunting 

WEIR ELCTANS. LTD. Durban Ad., Bognor Regis, West 
Sussex, ENG PO 22 9RW, Tel: 0243-865991, TELEX: 
86543, FAX: 0243-868613; EmpL: 500; SIs. MgT: Peter 
Cole (Exp.) 

WEITEK CORP., 1060 E. Arques, Sunnyvale, CA 94086, Tel: 
406-736-8400; EmpL: 220 

WEITZ ELECTRONICS/MARVWA USA, Tel: 71&-523-
3668, FAX: 716-657-6938; Empl.: 49; SIs. Mgr; Greg Weitz 

Leeal Sales Offices & Reps 
I\Z. Scottsdale, Kaya C.R ................. 602·948-6433 
CA Santa Clara, Amelox, Inc. ............. 406-970-9366 
CO Thornton, Kaya C.R .................. 303-426-7951 
FL Longwood, EAB Inc. .................. 407·339-4986 
GA Allanta, EAB Inc. ...................... 404-975-3660 
MN Edina, Onin Eamee Tech. SIs. ........ 612-944-3494 
RI Warwick, Ertronics .................... 401-732-3567 
TX Dallas, Passive Component Assocs... 214-624-6162 

Local lJisJtIbutoIs 
IL Lemont, Trend Tronies................. 706-972-1166 
NJ Roselle, Lectton Inds. ................. 201 -245-5858 
NY Bohemia, Edge Elctms. ............... 516-567-6300 

WELCH ALLYN, INC. Data Collection Div. 4819 
Jordan Ad., Skanealelee Falls, NY 13153-0187, Tel: 315-
685-8945, FAX: 315-685-3172; SIs. Mgr; Richard Kraetz; 
Dist. MgT: Andy Adams 

WELLEX CORPORATION, 44141 S. Grirrmer Blvd., 
Fremont, CA 94538, Tel: 415-49!l-3263, TElEX: 3717847, 
FAX: 415-490-5531; EmpL: 356; Sis. Mgr; John E. Soaree 

WEUS ELECTRONICS, INC. 1701 S. Main Sl, South 
Bend, IN 46613, Tel: 219-287-5941, TELEX: 4937960, 
FAX: 219-287-<l356; FSC No.: 219-287·0356; EmpL: 200; 
SIs. Mgr; Mike Myers 

WELLS-GARDNER ELCTRNS. CORP" 2701 N. 
Kildare Ave., Chicago, IL 60639, Tel: 312-252-8220, FAX: 
312-252-8072; EmpL: 282; SIs. Mgt': Lawrence J. Brady 
. ................................................ a-1133 

Local Sales Offices & Reps 
H.. Inverness, James Inds. ............• 1-708-356-8000 
MA Action, Boston EIctms. ................ 506-284-4456 
NJ Mountainside, Henry G. Richter, Inc. .. 201-233-4615 
NY Fa~ille, Henry G. Richter, Inc. ..... 315-637-6713 
OH Cincinnati, JMK Elctrns. ............... 513-271-3860 
PA Phoenixville, Henry G. Richter, Inc. .... 215-495-6178 

WENZEL ASSOCIATES, INC, 14050 Summit Dr. Austin, 
TX 78728, Tel: 512-244-7741, FAX: 512-244-9338; FSC 
No.: 82821; Empl.: 32; Sis. Mgr; Uz Ronchetti 

WEALATONE, INC, P. 0. Box 47, Ate. 22, Brewster, NY 
10509, Tel: 91 .... 279-6187, FAX: 914-279-7404; FSC No.: 
26812; EmpL: II; SIs. MgT; G. Werlau 

[JJ WESCHLER INSTRUMENTS 

FAX: 216-238-0660 
WESCHLER INSTRUMENTS, 16900 Foltz Parkwt£i, 

Cleveland, OH 44136, Tel: 216-236-2550; EmpL: 125; SIs. 
MgT: Jim Talalick ........................ 0013115-1405 

WESCO 
Local 5aIes Offices & Reps 

I\Z. Kachina Controls .................. '.. . 602-Il86-4984 
CA NOfIhem CA, Seoo Controls .......... 415-796-8300 
CA Southern CA, RDX Corp. .. .. .. .. .. .... 71 .... 599-0985 
CO Anderson Controls .. .. .. .. .. .. .. .. .. .. 303-692-0290 
FL Datarep Inc. .......................... 407-843-5224 
GA Cascada Controls .................... 404-996-1027 
L Ray Knitter Assoc. .................... 708-690-6383 
IN IN North, Jacks Margls ............... 219-37 .... 5905 
IN IN South, Rt£i Knitter Assoc. .......... 317-862-2786 
LA Mid South Sis. ........................ 504-641-7480 
MA Eastern Systems ..................... 506-435-2151 
MI G&D Assoc. .......................... 313-684-5233 
MN Waltam Sales ........................ 612-781-2778 
MO Controls Midwest ..................... 816-842-4290 
NY Vegas, Kachina CtrIs. ................. 702-741-5666 
NJ RJM Salee ........................... 908-322-7880 
NM Kachina Controls ..................... 505-260-1741 
NY NY (East), Expert Ind. ...... .. .. . .. .. .. 516-1169-3355 
NC SunbeR Instruments .................. 704-375-3132 
OH OH (North), Contact Weschler ........ 216-238-2550 
OH OH (South), Annett Ind. ............... 513-631-2800 
OR McLaren Inc. ......................... 503-627-0757 
PA PA (East), RJM Salee ..... .. .. .. .. .. .. 215-843-6610 
PA PA (West), Contact Weschler ......... 216-238-2550 
TX Northem TX, SeaIon Co!p. •. . . . . . . . . . . 214-960-9860 
TX Southem TX, Lynn Elliott ............. 713-499-1571 
lIT Anderson Controls... .......... .. ..... 801-56&-5664 
VA Martin Control Equip. ................. 804-321-7143 
WA McLaren Inc. ......................... 206-827-11400 
wv Contact Weschler .................... 216-238-2550 
WI WI (East), KniHer Assoc. .............. 41 .... 544-1978 

WESCO ELECTRICAL CO., 201 Munson St, Greenfield, 
MA 01301, Tel: 413-774-4358, FAX: 413-774-4562; FSC 
No.: 12673; E"1)I.: 150; SIs. MgT; James R. DeSanty 
.... " .. .. .. ..•..... .. ... ... .. .. . .. ... . . . .. A-1150-1151 

Leesl 5aIes Offices & Reps 
I\Z. Tempe, ACS of I\Z. ................... 602-731-971 I 
CT MiKord, Cuming Assoc. ............... 203-678-3946 
FL Maitland, EIR, Inc. .. .. .. .. .. .. .. .. .. ... 305-660-9600 
IL Palatine, Houlihan SIs. ................ 706-543-7200 
IN Indianapolis, John H. Weaver Co. ..... 317-257-7661 
MD Severna Park, Janco SIs. ............. 301-544-6652 
MA Framingham, Bengal Assocs. ......... 617-677-2639 
MA Randolph, Bengal Assocs. ............ 617-961-4120 
MI Madison Hgts., OEM SIs., Inc. ......... 313-563-1500 
MN MinneapoUs, Furber Sis. Co. .......... 812-881 -3620 

WELCON/WELLS 
Over 

250,000 
Ie 

Sockets 
in Stock 

The 
Largesr 
Relay & 

Switches 
Distributor 

In the World. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835-1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

Weidmiiller 

Over e 1.000.000 
Indicators • • 
& LED's 
in Stock. ' 

'Over 
8.000.000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 817 



WESCO Manufacturers and Sales OffIces Directory 
NY Shirley, Tri-Tel< MkIg. .••..•.••.••.•... 51&-395-3391 
NC Raleigh, Quantum MkIg. ..•.••.•••.•.. 919-846-5728 
OH Novelty, Spectro-Com ; •••.••••.•••••. 218-338-5228 
PA Montgorneryville, Quick ResponIIe Tech Sis. 

. ••. . • . • •• . . . . •• •• • . . . . . ..• . . . ••. • • . .• . 215-362-9225 
TN McMInnville, B & D MkIg. ••••••••••••• 615--473'7155 

WESCORP ANTISTATIC PRODUCTS. 1448. Whisman 
Ad, Mountain Iiiaw,CA 94041, Tel: 415-969-nI7, TaEX: 
345507;FAX:415-969-613O;EmpI.: 15; SIs.Mgr"~ 
Paxton 

WEB-GARDE COMPONENTS GROUP, INC.. 190 
EllIott St, HarIfoId, CT 06114, Tel: 203-52S-6907 

WESTAMP, 1542 15th St, San1a Monica. CA 90404, Tel: 
213-393-0401, TB..EX: 3720078, FAX: 213'451-1058; 
FSC No.: 12745; EmpL: 100; SIs. Mgr" Michael Mula 

MA HopkInton, Eastem Sys. .......•.. ,... 508-435-2151 
MI MIiIord, T.M.S. ......•. , •.....•.•••.•.. 313-36G-1514 
MN Wayzata. Comte/ Midwest .....•...... 612-471101551 
MO I!t Peters, Western Graphtec .......•. 314-279-3915 
NM A~ VIC Mye!sAssocs. .•.•.. 5()5..~1791 
NY Cedar Grove, K.L.S ....•..........•.•. 201-785-4450 
NY Kings PI<, K.L.S ....•................. 511>-724-3155 
Nc Cary, W. ~ Brown ..•••.•....••..•..•. 919-460-1120 
OH Beavercreek. T.M.S. .••.•...•......•.•. 513-429-1142. 
OH Westlake, T.M.S. •...••........•..•.... 216-327-3527 
OK Tulsa. J. WIsdom & Assocs. ..••... . ..• 918-665-8899 
PA BrIdgevIlle, T.MS. ......... :........... 412-221-2338 
TX RIchardson, J. WIsdom & Assocs. . . . . . 214-470-9093 
TX Round Rock,J. WISdom & Assocs. •... 512-255-1167 
IJT SaIl Lake City, VIC Mye!s ............. 801-591-1760 
VA HamptOn. Sel-Tronics . . . . . . . •. . . . • . . .. 804-927-6308 
WA Bellevue, Westem Instrs............... 206-881-5110 
WI New Berlin, Comtel Midwest .••. ,..... 414-544-6042 

WESTBERG MANUFACTURING INC. (WESTACH), WESTERN MULTIPLEX CORP. 310 Harbor Blvd., 
3400 Westech WBfi, Sonoma. CA 95476, Tel: 707-93&- Belmont, CA 94002, ·TeI: 415-592-8832. TB..EX: 295114 
2121; EmpL: 20; SIs. Mgr: R. R. Westberg VIA FICA, FAX: 415-592-4249; FSC No.: 94-2820670; 

EmpL: 33; SIs. Mgr: Graham Barnes 
WEST COAST ELEC.MFG., 14045 GerIIeId Ave. 

Paramount. CA 90723, Tel: 213'633'1010, FAX: 213'633' WESTERN RESERVE ELECTRONICS, 2150 HIghland 
1016; FSC NO.: 81823; Empl: 25; SIs. Mgr: W. E Seal Ad., Twtnsburg,OH 44067, Tel: 215-425--4951, FAX: 215-

WESTCON, 959 Cheney Ave., Marion, OH 43302, Tel: 614-
382-5nl, TB..EX: 3n5886; EmpI.: 50 

WESTCON, INC.. 5101 N. Interstate Ave., PoIfland; OR 
97217, Tel: 503'2Ii3-o132, FAX: 503'283'0137; Empl: 15; 

425--4956; Empl: 100; SIs. Mgr: Robert Rhodes 

WESTINGHOUSE ELECTRIC CORP. COntrol 
Division. P.o. Box 819, Oldsmar, FL 34667, Tel: 813-855-
4821, TB..EX: 356713; EmpL: 200; SIs, Mgr: EA Schill 

SIs. Mgr: Jen M. Rundquist; Dist. Mgr: Jen M. Rundquist WEST INSTRUMENT, A Mark IV Company, 2101 

WESTCOR CORPORATION, 485-100 Alberto Way, Los 
Gatos. CA 95032, Tel: 408-395-7050, FAX: 408-395-1518; 
SIs. Mgr: Nancy.Pepper 

Oxford Road, Des Plaines, IL 80018-1919, Tel: 7011-39(). 
7711, FAX: 706-39(Hl!34; EmpL: 150; SIs. Mgr: W. J. BeI~ 
Jr.; DiBt. Mgr: W. J. Bel~ Jr. 

WESTLAKE COMPONENTS INTERNATIONAL. 
WEST ELECTRONIC SALES TEAM, 14340 BoIse Chica 30961 Agoura Ad., Ste. 309, Westlake ViUage, CA 91361, 

Rd.G , Westminster, CA 92883, Tel: 714-898-0120, 213' Tel: 800-228-1097, FAX: 815-717-)754; SIs. Mgr: Rick 
49&-5569, FAX: 714-894-8544; Empl: 14; SIS. Mgt: Mark Odorfer 
WIckham; Dist. Mgr: Jack Carrigan 

WESTERN CASE, INC., 14351 Chambers Ad, TUStin, CA 
92880, Tel: 714-838-8480, FAX: 714-838-3039; SIs. Mgr: 
David B. Horne 

WESTERN DIGITAL CORP., 8105 Irvine Center Drive, 
Irvine, CA 92718, Tel: 714-932-8000, FAX: 714-932-8498; 
EmpL: 8500; SIs. Mgr: Tom DeMarohi 

WESTON INSTRUMENTS, Electrical Instrument 
Service, Inc. 25 Dock St, Mt Vemon. NY 10550, Tel: 
914-699-9717; FSC No.: 32590; EmpL: 35; SIs. Mgr: 
Gerald D. Frank; Dist. Mgr: Gerald D. Fnn 
......•• ...... ....•.•.... ..... . ..... ....... 1)01338-1339 

l.DcsJ DistribuIDrS 
AL Birmingham, BrowneIIInstrs. & Controls Co. 

· . . . . . . .. .. . . •. . . . . . . . . . . . . . . . . . • . . . . . . 205-323-4761 

WESTERN ELECTRo-MECHANICAL CO. INC. 300 AL Mobile, Brownellinstrs. & Controls Co. 
205--479-8591 
205-277-5030 
602-269-8396 
602-431-0015 
501-592-2061 
213'532-1150 
213'885-7020 
415-960-8500 
619-560-4841 
408-245-4320 

BroadwBfi, Oakland, CA 94B07, Tel: 415--452-1936, FAX: ..•........•.•....•.....•....•..•...... 
415-452-1939; EmpJ.: 9; SIs. Mgt: Hal Johnson AL Montgomery, Southern Controls, Inc. .. 

WESTERN ElCTRN. COMPS. CORP. 1250-A Avenlda 
Acaso, Camarillo, CA 93010, Tel: 805-482-8002, TB..EX: 
401076, FAX: 805-482-8675; Empl.: 15; SIs. Mgr: Russ 
Geary 

WESTERN ELECTRONIC PRODUCTS CO. 915-G 
Calle Amenecer, Sen Clemente, CA 92872, Tel: 714-492-
4677, FAX: 714-492-5952; EIl1II.: 6; SIs. Mgr: Tony 
EngDsh; DiBt. Mgt: Shaun Ramsey 

FAX: 714-855-0895 

f(Z Phoenix, BrowneD Electro. Inc. .•...... 
f(Z Tempe, Crompton MetermasIer .....•. 
AR Little Rock, Brownell Electro. Inc. ..... . 
CA Los Angeles, Brownell Electro, Inc. ... . 
CA Los Angeles, EIlInstrs., Inc. .••..•.••. 
CA Palo Alto, MetermasIer I Palo Alto •..•. 
CA Sen DIego, Crompton MeIermester •.• 
CA Sunnyvale, EIllnslrs, Inc. ••.•.•••••.• 
CA Yorba Unda, Crompton Metermaster 

00 Aurora. R & R Instrmn. ............... . 
00 Denver,.BrowneII Electro. Inc. ........ . 
00 Denver, EIlInstrs., Inc. ............... . 
CT Middletown, EIlInstrs., Inc. .•..••••... 
CT Rocky HiI~ Brownell Electro. Inc. ..... . 
FL Miami, Brownellinstrs. & Controls Co. 

714-921-2101 
303-34().8728 
3OG-333-3541 
3QG.534..4180 
203-348-8846 
203'721-9343 

.... ... .. . .. .. .. .. ..... . ..•. . . ... .... .. 305-884-3197 
FL Orlando, Brownell InsIrs. & Controls Co. 

· . ... . . . . . . . . . . . . . • . . . . . . . . . . . . . .. . . . . . . 407-943-6776 
FL Palm 8Bfi, ElL InsIrs., Inc. ••.•...•••.•. 407-725-8300 
GA Atlanta, Brownellinstrs. & Controls Co. 

WESTERN GRAPHTEC,11 Venderbilt, Irvine,CA 92715- GA 
2067, Tel: 714-770-8010, 8CJO.854-83115; EmpI.: 72 u.. 
................................................. 1)01425 IL 

........•.........•..•..•..•..•........ 404-762-5181 
Kennesaw, OMI MetermasIer ......... 404-425-8902 
BrIdgevIew, ElL Instrs. .•..•..•......•• 708-430-2292 
Countryside, InotekIPacific Indicator .• 706-352-3500 
Glendale Heights, Crompton MeJermaster Local Sales Offlces & Reps IL 

AL Huntsville, W. A. Brown Instrs. .•...... 205-830-9224 
AI< Anchorage, Alaska SCience & Tech. .. 907-592-2482 IN 
f(Z Chandler, Vic Myers Assocs. . . . . . . . . .. 602-241-9324 IN 
CA Irvine, Weslem GraphteC· •............ 714-n().6()10 KS 
00 Aurora, Mark Myers Assocs. .......... 303'629-9676 KY 
00 Colorado Springs, Westem Graphlec LA 

FL 
FL 
FL 
'FL 
GA 
u.. 
IN 
KS 
MD 
MA 

719-578-8859 
Boca Raton, Western Graphtec ....... 407-392-4550 
Ft Lauderdale, W. A. Brown . . . . . . . . . . . 305-n8-8881 
MeIboume, W. A. Brown lnalra. • . . . .• .. 407-723'0766 
Orlando, W. A. Brown Instrs. .......•.. 407-648-9660 
Norcross. W. A. Brown Instrs. •..•..... 404-449-7194 
A~lngIon Hgts.. ComtaI Midwest ...... 312-392-4040 
IndIannapols, Comtel Midwest........ 317-253-1881 
Shawnee MiSSIon, Comtel Midwest ... 913'288-0782 
Landover, Sel-Tronies .....•..•..•.... 301-341-2700 
Andover, Western Graphtecs •.......• ·508-47()'1806 

LA 
MD 
MA 
MA 
MA 

MI 
MN 
MN 
MO 
MO 

· .•..••.. .. ..•... . ...... ...•.. ......... 706-351-4554 
IndianapoliS, Ell lnalra., Inc. •. . . . . .. . . . 317-545-1373 
Indianapolis, Rockwell En9'tl Co. ..... 317-251-9453 
Overland Pk, Brooks Ek:trns., Inc. ..... 913'648-3131 
louisville, EIlInstrs., Inc. . . . • . . . . . . . . .. 502-454-3420 
Harahan. Butler Lend Inc. ...•.•..••... 504-734-8888 
New 0rIeens, Indllnstr. WorI<s ....... 504-733-8355 
Sparks, ElL Instrs.,Inc. ................ 301-771-4800 
Burlington. EILInstrs., Inc. •..•...••...• 617-272-9450 
Southbridge, Crompton Metermaster • • 508-765-1676 
WobI,Jrn. BrowneIIInstrs. & Controls Co. 
..•.•.........•...•....••.....•.••.•... 617-935-7820 
SoU1hllekl, ComtaIInstrs. ....•..•..•.. 313'358-2505 
EdIna, BrowneD Electro. . . .• . . • . .• . . . . . 612-942-9171 
MInneapoUs, Instrmn. Svc., Inc. ..•.••.• 612-544-8916 
Sl Louis, Indl Svc. Labs. .....•..•..... 314-535.5780 
Sl Louis, SCherrer Instrs., Inc. ••...•... 314-644-5382 

IIiJ Edison, BrowneIIInstrs. & Controls Co. 
.••.••.......•....•.••....•.....•....•. 201-267-3355 

IL ED< Grove VIg., Brownell Electro. Inc. •. 312-364-9292 
NJ Pennsauken, ELInsIrs., Inc. ..••...... 809-488-0474 
NY Clarence, EU..1nstrs., Inc. •••••••••••••• 716-634-8500 
OH Cleveland, ComteIInstrs. Co. .....•..• 215-442-8080 
NY Farmingdale, BrowneIIInsIrs. & Controls Co. 

· .. ; . .. . . . . •. . .. . .. . . . . . • . . •. . .. . • . .. . • 516-420-5990 
NY . Hauppauge, ED- Instrs., Inc. ......•... : 518-23HI333 
NY New York, BrowneD Instrs. & Controls Co. 

•.•.......•..•..•...............•.••... 212-891-1171 
NY New York, Nilsson Labs. ••.••....•..•• 212-675-7944 
NY PiIIsIord, EIlInstrs., Inc. . . . . .• . . . . . • . . . 718-595-8251 
NC ChaIIotIe, Brownell Instrs. & Controls Co. 

...........•.•......•...........•.••... 704-597-1270 
NC Charlotte, ElL InsIrs., Inc. .• . . • .• • . • . . .. 704-375-2237 
OH Hilliard, Comte/ Instrs. Co. . • . .. . . . • . •.. 8.14-872-8305 
NC Raleigh, BrowneIIIi1strs. & Controls Co. 

....•......•.••..•..•..•..••..•. .••.•.. 919-878-6524 
OH Cleveland, Crompton MetermasIer .... 218-351-1234 
OH Dayton, Comte/ InsIrunients co. ....... 513'425-5310 
OH Dayton, ElL Instrs., Inc. •.........••.••. 513-435-2134 
OK Tulsa. Tri-SIate 1nsIr. Lab .••...••.•... 918-83&-0288 
OR Portland, Brownell Electro. Inc. • . •• . . . • 502-226-3286 
PA BridgevilIe,l!mwnell Electro, Inc. ...... 412-221-0074 
PA PIttsbUrgh, ComtaIInetrument8 Co. ... 412-922-5720 
PA PIttsburgh, EIlInstrs., Inc. •.•..•......• 412-823'2255 
PA PIttsburgh, Process Engrg. Co. ...•.... 412-591-5050 
PA Trevose, BrowneR Electro. Inc. •••••..• 215-364-1400 
SO Columbia, Brownell Electro, Inc. .. .•..• B03'n2-8111 
TN Knoxville, BrowneD Instrs. & Controls Co. 

· . . . . . . • . • . • . • . . • . .• • . . . . •. . . • . . • . . . . .• 815-988-3441 
TN Mernjlhls, Browneliinstrs. & Controls Co. 

............... c.... ............... . .... 901-795-8483 
TN Nashville, Browneliinstrs. & Controls Co. 

• . • . • . . . . . . • . • • . . • . . • . . • . . . • . • . . . . . •. . . 815-885-1302 
TX Dalles, Butler & land, Inc. .•.•.•.•.•... 214-343'8800 
TX Dalles, EIlInstrs., Inc........ .•........ 214-357-()297 
TX GaIIend, Crompton Metermaster •.••.. 214-271-5971 
TX Harlingen, Bush Supply Co. ..•..•..... 512-428-1613 
TX Houston, BrowneIIInstrs. & Controls Co. 

.....•....................•.......•..•. 713-699-1961 
TX Houston, Butler & land, Inc. ..•..•.... 713-,898-0808 
TX Houston. CMI Meters & Insir. ....•..•. 713-644-1831 
TX Houston. EIlInstrs., Inc. •.....•..• •••. 713'271-3100 
IJT Salt Lake City, Brownell Electro, 100 •. 801-282-8486 
VA Bluefield, Brownell Electro, Inc. . ..• . . .. 703-322-3402 
VA Norfolk, Brownell Electro, Inc. .......•. 804-855-2400 
VA Norfolk, EIlInstrs., Inc. . . . . . . . . . . . . . . . . 804-885-9553 
VA Richmond, Meterrnelrics ••.••.••.••••• 804-271).1431 
TX Lubbock, Brownell Electro. Inc. ••.•• ••. 808-747-0211 
WA Redmond, EIlInstrs., Inc. ............• 208-882-3222 
WI Milwaukee, E-M Instrs. •.•...•..•.. . . . . 414-272-ngg 
Can MIssIssauge, Ont., ElL Instrs., Inc. ..•.. 418-824-8880 

WESTREX PRODUCTS, 25 Denby Ad, Boston, MA 
02134, Tel: 617-254-1200, FAX: 817-254-6848; Empl: 
200; SIs. Mgr: Bruce Burgees; Dist. Mgr: Bruce Burgess 

WESTRONICS INC. OF TEXAS, A Baker Hughes Co.. 
5001 Blu!l Mound Ad; Box 981003, Ft Worth, TX 76161, 
Tel: 817-825-2311, FAX: 817-825-1088; EmpI.: 180; SIs. 
MgT: Jim Bittikof1er 

WHEELOCK, INC. 273 Branchport Ave., Long Branch, NJ 
On4O, Tel: 201-222-6880, FAX: 201-222-6707; EmpI.: 
200; SIs. MgT: Wlniam L Goldstein, Sls.lMkIg. VP 

BRIAN R. WHITE CO. INC.. 313 Henry Station Ad, Ukiah, 
CA 95482, Tel: 707-482-9795, FAX: 707-482-4800; SIs. 
Mgt: Larry RicIvnond 

WHITE-RODGERS U>GANSPORT DIV. See 
Stancorl White Rodgers 

S.S WHITE TECHNOLOGIES INC.. 151 Old New 
Brunswick Ad, Pi8caIaway, NJ 06854-3781, Tel: 908-752-
8300; FSO No.: 0KZS2; EmpL: 100; SIs. Mgt: Rich 
Henriksen; .Dist. Mgr: Pam Bamhard 

WHITE TECHNOLOGY, INC. Bowmar Instrument 
Corp.. 4248 E Wood St, PhoenIx, f(Z 85040, Tet 602-437-
1520, FAX: 602-437-9120; FSC NO.: 54230; EmpI.: 105; 
SIs. MgT: Den Hurd, Steve McComb 

WHITMOR WIRE· & CABLE. 2nS7 Ave. Hopkine, 
Valencia, CA 91355, Tel: 805-257-2400, FAX: 805-257-
2495; FSC No.: 15851; EmpI.: 29; SIs. Mgr: Mark Lee; Dist. 
Mgt: Mark Lee' . 

WHITSO, 9326 Byron St, BehiUer Pk., L 80176, Tel: 708-
678-5200, FAX:, 708-878-Q711; Empl: 170 

WHITTAKER CORP. Electronic Resources DiY. 1955 
N. Surveyor Ave., Simi Valley, CA 93083, Tel: 805-584-
4100. TWX: 91D-498-2751, FAX: 805-584-9157; FSC No.: 
72152; EmpI.: 200 . 

818 North American offices only. For worldwide reps & distributors, see Vol. w. EEM 1991 



Manufacturers and Sales Offices Directory WORLD 
WHrrrAKER CORP, Providence Chemicals Div, King 

PhI.pAd., P.O. Box 16069, E. ProvIdence; RI 02916, Tel: 
401-434-1770, TB.EX: 92-7652, FAX: 401-434-8090; 
E~L:25 . 

WICKMANN USA, INC., Wickmann-Werke GmbH, 
3800 Camp Creak Pkwy.,Bldg. 2600,Sulte 120, Atlanta, GA 
30331, Tel: 404-6Q9. 7820, TB.EX: 269 115 JIC UR, FAX: 
404-691-2843; ~: 600-650; SIs. Mgr: Michael V. 
Nagle; Dist. Mgr: Michael V. Nagle ...... 801392-1384 
Local SaIeB Offices & Rep8 

AL Athens, WI.A & Assocs.,Inc. ...••••••• 205-233-7894 
CA Laguna HUIs, Bart Budge Assocs. . . •• . 714-5112-8720 
CA San Jose, Kottmeier Assoca, Inc. .••.• 408-371-11700 
CO Denver, W98I1nc. .••.........•..•..•.. 303-477-8180 
U. PeIaIine, Goldbeck & Mllota Assoc., Inc. 

. :. . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . .. 708-705-0602 
MD Baltimore, Manay Sis. Assocs. ........ 301-<184-8376 
MA NBBdham Hgts., Roaen & Assocs. ...• 617-449-4700 
MI Grand RapIds, R.P.Urban & Assocs. ..• 616-245-0511 
MN MlnneapoHs, RK Sis. •.•.•..••.•••••.•• 612-571-1001 
TX Dalles, Rem CoqIs. .................. 214-234-1069 

Local DIBI1tbulonJ 
CA Sunnyvale, Target EIcIrns. •..•.•.•..•. 408-733-0384 
CA Van Nuys, Fuses Unlmftedl Fusecom 

CT WaiUngIord, Sager E1cIms. ...•..•..... 
FL Ft Lauderdale, Stock EIcIms. •..•..... 
IL Cary, Game EIcIrns. •••••••••••••••••. 
MA Hingham, Sager E1cIms. ....•..•...•.. 
MN RosevIlle, ParIs 1 .................... . 
NH SaJem, Sager E1cIms. ................ . 
NY Hauppauge, Sager EIcIms. .....•..••.• 
OH Twinsburg, SchusIer EIctms. •..•..••.• 
TX Dalles, Fuses Inc. .•..•...•.•...•..•..• 
WI Milwaukee, Prograesiva Image. Inc. ... 
Can 0nIari0, PS Comps., Inc. •..•.......... 

818-786-8111 
203-265-4600 
305-878-9875 
708-639-3424 
617-749-8700 
612-633-8079 
603-898-1348 
516-348-1300 
218-425-8134 
214-341-8407 
414-321-4722 
416-665-9546 

WIDE BAND ENGINEERING CO., INC. Box 21652, 

Local sales Offices & Rep8 
CA San Jose, The Mktg. Co. .............. 408-272-8836 
IL Arlington HeIghts. M.B. Sis. ......•..•• 708-392-9499 
MI Medison Heigh1s, OEM Elctm. Sis. .... 313-583-1500 

WiLCO WIRE & CABLE CO. INC, 1921 Las Plumes Ave., 
San Jose, CA 95133, Tel: 408-926-8880, FAX: 408-251-
0508; EmpL: 52; SIs. Mgr: Joe Shepherd; DIs/. Mgr: Sylvia 
NBai 

WILCOXON RESEARCH, 2096 Gaither Rd., Rockville, 
MD 20850, Tel: 301-330-8811, FAX: 301-330-8873; EmpL: 
90; SIs. Mgr: Bob Haggerson ..•.....•........• a0 1959 

WILKINSON, p.o. Box 4556, Westtake Village, CA 91359, 
Tel: 8111-11111Hl050, 800-822-4853, FAX: 8111-889-3810; 
EmpL: 40; SIs. Mgr: R. Cook; Dist. Mgr: R. Cook 

W.L WILLIAMSON & ASSOC, L TO, 528 S. Extension 
Ad., Mesa,,;z 85210, Tel: 602-833-5202; EmpL: 3 

WILLIAMSON CORPORATION, 70 Domino Dr. Concord, 
MA 01742, Tel: sOa-368-9607, FAX: 508-369-5485; FSC 
No.: 92-3343 WlLlAMSON WCRD; E~L: 25; Sis. Mgr: 
Willam R. Barron 

WIlMAR ELECTRONICS, INC, 2430 Amsler St, 
Torrance, CA 90505, Tel: 213-326-6688, FAX: 213-326-
9147; FSC No.: 25248; EmpI.: 25; SIs. Mgr: Zev HeIfetz 

WIlMINGTON RESEARCH & DEVELOPMENT, 481-
Boston RoedB-3, Topsfield, MAOI983, Tel: 508-887-2501, 
FAX: 508-887-3249; EmpL: 6 

WORLDNET MARKETING INC, 3187 F Alrwey Ave., 
Costa Mesa, CA 92626, Tel: 714-545-7118, TB.EX: 
3791824, FAX: 714-540-8138; EmpI.: 7; SIs. Mgr: Frank 
Buday; Dist. Mgr: Frank Buday 

FAX: 707-996-3380 
WORLD PRODUCTS INC., 19654 8th St East, Sonoma, 

CA 95476, Tel: 707-896-5201, TB.EX: WorIcIpro snorn 
171715, FAX: 707-998-3380; FSC No.: 41096830II; EmpL: 
445; SIs. Mgr: Mark Beynon; Dist. Mgr: Jim Corbett 
•.................•. Ao1153, Z011, 2128-2129; a0 1030 
Local SaIeB Offices & Rep8 

AL Huntsville, The Novus Grp. ...•....... 
,;z SoottsdaIe, American Mktg. .•.••...••. 
CA Mission Viejo, Jay Mktg. ..••.•.••..•.. 
CA Mt View, Straube Assocs. Inc. ....... . 
CO W9SIminster, Straube Assocs. ....... . 
FL Tampa, E1ectramark Florida Inc. ...... . 
GA Norcroes, The Novus Grp., Inc. ....•..• 
U. ArlIngton Heigh1s, KMA Sis. Co. ...... . 
IA Merion, Associated EIctm. Mktg., Inc. .. 
MA Burlington, Bob Daen Inc. ............ . 
MI Holland; Comtek Sis. Inc. ............ . 
MN Minneapolis, Tectaam SIs. Inc. •.•..••• 
Me St louis, AEM, Inc. .....•...........•. 
NJ west CaIdweI~ Grimm. Siegel Assoc. 

WILMORE ELECTRONICS CO., INC, Box 1329, 
Hillsborough, NC 27278, Tel: 919-732-9351, TB.EX: 
292817, FAX: 919-732-9359; EmpI.: 48; SIs. Mgr: J. L 
Harris....................... 1)02136-2139,2230-2231 NM 

205-534-Q044 
802-948-2778 
714-591-1211 
415-969-6080 
303-426-0lI9O 
813-889-7775 
404-283-0320 
708-398-5300 
319-377-1129 
617-229-6Il00 
818-392-7100 
812-854-6616 
314-298-9800 

Phoenix,,;z 85036, Tel: 802-254-1570; FSC No.: 59907; WILSON COMPANY-SYSTEMS DIVISION, 16301 
EmpL: 10 Adcison Road, Dalles, TX 75248, Tel: 214-931-8666, 8()(). 

NC 
OH 
OR 
PA 
PA 
UT 
WA 
WI 

Albuquerque, Suntech ..••.••.....•.... 
Cary, The NoVU9 Grp., Inc. ....•....... 
CinciMall, F.J. Campisano Co. ••.•.••. 

201-575-9300 
505-268-7951 
919-480-7771 
513-574-7111 
503-248-5439 
215-358-5300 
412-264-5151 
801-283-2840 
206-455-81111 
414-259-1771 

WIDE RANGE ELCTRNS. CORP. 174 Chesterfield IndL 
Blvd., ChesIerfieId, Missouri 63005, Tel: 314-532-5887, 
FAX: 314-532-5492; EmpL: 11; SIs. Mgr: Donald Toone 

325-4436, FAX: 214-248-1177; EmpL: 9; SIs. Mgr: Dave 
Pellerin;, Di8t. Mgr: Dave PeUerin 

WILSON, H. F, ENGINEERING CO., 475 Taft Ave., Glen 
Ellyn, IL 80137, Tel: 708-489-7473, FAX: 708-469-8663; 
ErnpL: 21; SIs. Mgr:. Robert W. Carroll 

Portland, Caruso & Assocs. .......... . 
Broomhal~ LD. Lowery •.••••..•.••.•• 
Coraopolis, F .. Campisano Co. ...... . 
Salt Lake CRy, Straube Assocs. ...... . 
Bellevue, Caruso & Assocs. .......... . 
Milwaukee, KMA Sis. Co. •.•••.•.•.••. 

I.oca1 DisJrIbuIoIs 
AL Huntsville, RepIron EIcIms. Inc. ..•.... 205-722-9500 

WIELAND INC.,488 Main Street, New Rochelle, NY 10801, 
Tel: 914-833-0222, TB.EX: 848-186, FAX: 1-8()().572-
0057; SIs. Mgr: Carl Gruenberg, VI'. Sis. & Mktg.; Dist. 
Mgr: S1eve Vineis WILSON ELECTRONICS, See Regency Land MObile, 

Inc. 
CA Anaheim,~hEIcIms. ....... 714-939-9100 
CA Del Mar, Compumech Elctms. ..•..... 619-792-7800 
CA Milpitas, Cornpumech E1cIms. .. . . . . . .. 408-945-8100 
CA San Diego, All American •.•.....••.•.• 619-268-1505 
CA San Diego, Neuman •................. 619-895-3005 
CA San Jose, All AmerIcan SemiconducIor Inc. 

WILBRECHT 
ELECTRONICS 

.. 
FAX: 612-222-7639 

WILBRECHT ELECTRONICS. 348 Chesler St, St Pau~ 
MN 55107, Tel: 612-222-2791; EmpL: 200; SIs. Mgr: 
laurie Wilbrechl .......... AoZ077; a0 1211-1213, 17113 
Local SaIeB Offices & Rep8 

AL Huntsville, DTM Inc. .....•..••.•...•.• 
,;z Phoenix, Toward Engr. Assoc., Inc. .•.. 
CA Chatsworth, Was KI RaItech Inc. ...•. 
CA Milpitas, Advanoed Tech., Sis., Inc. ... . 
CO Broomfield, Comors Co. ............. . 
FL St Petersburg, JCS Assoc. •..•....... 
GA Duluth, DTM Inc. ..................... . 
u.. ArlIngton HgIs., Oytac/Central ...•..•. 
IN Ft Wayne, Neunas Sis. Co. .......... . 
MA Sudbury, KSA 01 New England •..•.•.. 
MN St Pau~ Wllbrecht EIcIms. •..•..••.•.. 
NJ Mooistown, Andrews & Andrews Inc. 

205-539-1485 
602-955-3193 
818-70<Hl933 
40lI-848-3208 
303-486-9628 
813-343-2679 
404-381-5592 
708-394-3380 
219-432-4792 
817-443-5881 
612-222-2791 

201-569-8800 
NY Huntington, Andrews & Andrews . . .•.. 518-692-86116 
WA Bellevue, caruso & Co. ..•..•....•...• 206-455-81111 
NC Raleigh, DTM Inc...................... 919-781-7004 
OH Cincinnati, SIegman Blaine ........... 513-729-1969 
PA Paan, Stitzer Assocs. ....•..•..•...... 215-644-5500 
TX Auslin, THT SIs. Co. .................. 512-835-2796 
Can ThomhU~ On!., B.tX En1prs. Ltd. •..• ..• 418-889-1 ~ 

~v 
WILCO 

I~\ 

. FAX: 317-293-9462 
WlLCO CORP, 8451 Saguaro Court, lndIanapoIs, ·IN 

48268, Tel: 317-293-8300 ......... A0 1280-1283,2484 

WIL TRON, 490 Jarvis Dr. Morgan Hil~ CA 95037-2809, Tel: 
408-778-2000, TELEX: 265227 WIL TRON MH, FAX: 408-
778-0239; FSC No.: 20944; EmpL: 800; SIs. Mgr: W. 
Baxter 

THE WlNATIC CORP, Electro-Technik Industries, 
Inc., 409 Commerca Ad., Vestal, NY 13850, Tel: 807-729-

· . . . . . . . . . . . . . .• . . . . . • . .. . . . . . . . . . . . . . . 408-943-1200 
CA San1a Clara, Trinity E1cIms. .....•..•.. 408-98().9011 
CA Torrance, All AmerIcan Semiconductor Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. 213-320-0240 
8318, FAX: 807-729-8448; E~.: 125; SIs. Mgr: Ted CA Yorba linda, Target EIcIms. •..•.•.••• 714-892-1630 

Melbourne, Pridmore .•.•.•.•...•..... 407-727-2491 
Miami, All AmerIcan Semiconductor inC. 

ZaparzynskI FL 

WINSYSTEMS, INC. 715 Stadium 0R.,SIe. 100, ArUngIon, 
TX 76011, Tel: 817-274-7553, FAX: 817-548-1358; FSC 
No.: lAU87 

WlNTEK CORP, 1801 Sou1h St, Lafaye1l&, IN 47904-
2993, Tel: 317-448-1903, 800-742-61109, TB.EX: 15-624-
8480 Wintek. FAX: 317-448-41123; ~L: 13 
. ....... .. . .... .. ..... ....... . . .... ........ 0 0 1122-1123 

FL 
... .........•. .... . . ... .. ....•..•.•..•. 305-821-8282 

FL Survise, AN American Semiconductor Inc. 
...............•..•......... .'.. . .....•. 305-572-7999 

FL T...,.. Aepiron EIcIms. ...•..•..•...• 813-1155-4858 
GA Augusta, Dixie EIcIms. .•...•.•.•.••.•• 404-722-2055 
GA Norcroes, Reptron EIcIms. .•••.•.•..•• 404-448-1300 
10 Boise, Reder EIctm. .•.••. . • . . • . • •• • •• • 208-336-2227 
IL Lisle, Camps. Inc. ..................... 708-852-7707 
IL Schaumburg, RepIron EIcIms. •....••. 708-882-1700 
MO Rockville, All American Semiconductor Inc. WIREBENDERS, INC, 2440 w. MissiQn Ln. Ste. 9,10, 

Phoenix, ,;z 85021-2824, Tel: 802-881-1856, FAX: 802-
870-9242; FSC No.: 5950;FSCS/CAGE 10A26; E~.: 22; MA 

· • • . • . • •• . •• • . • . . . •• . . . •. I100-426-0420,31-251-1205 
Norwood, Emtel ...................... 617-789-9500 

SIs. Mgr: Charles Middleton MA Wakefield, All AmerIcan SemicorlWctor Inc. 

THE WlREMOLD COMPANY, 80 Woodlawn S1reeI, W. 
HarUord, CT 06110, Tel: 203-233-8251, FAX: 203-232-
2062; EmpL: 900; SIs. Mgr: F. D. ~ 

WIRE-PRO, INC. 23 Fran1 Street, Salem, NJ 08079, Tel: 
609:-\135-7801,609-935-7651, TWX: 51D-680-4750, FAX: 
809-935-0102; FSC No.: FSCN 50738; ~L: 225; SIs. 
Mgr: Russell Morgan, SIs. & Svc. Mgr.; Dist. Mgr: PhN 
NegrIn, Mktg. Mgr. 

WIRING ANAl VZERS, INC. p.a Box 417, Edmonds, WA 
9l1020-0417, Tel: 800-221-5979 (axel CA); EmpI.: 15; SIs. 
Mgr: Norman Wartell 

WOLFRAM RESEARCH, INC. 100 Trade Center Drive, 
ChampaIgn, R. 611120-7237, Tel: 217-398-0700, FAX: 217-
398-0747; ~L: 1000; SIs. Mgr: Stuart AriawiIz 

WONTRONICS, 3048 N. Coolidge Ave., Los Angeles, CA 
90039, Tel: 213-880-8230, FAX: 213-813-2299; SIs. Mgr: 
Frank Phillips 

.............•...............•.....•..• 617-248-2300 
MI Uvonia, Repiron EIcIms. ..•.•..•..•..• 313-525-3209 
MN Eden PnIiria, AN American SemiconducIor Inc. 

•.......................•...•...•..•.•• ~7384 
MN Minnetonka, fIepIron E1cIms. ..... .. ..• 612-938-0000 
Me Fenton, Beckwith E1cIms. ............. 314-343-8483 
NM Albuquerque, 8eIaIron ................ 505-821-1122 
NY Canedaigua, Advacom Technlg. •.•.•. 718-396-9050 
NY Ronkonkoma, All American SemiconducIor 

· . . . . • . . • . . • . . . • . . . • .• . . • . . . . . • . . . . . . . . 800-874-2930 
NC Charlotte, Dixie EIcIms. •..•.....•..... 704-377-4348 
NC Raleigh, RepIron E1cIms............... 919-871Hi189 
NC WinslOn-Salern, Dilde EIcIms. ••••.•••• 919-727-5961 
OH Columbus, RepIron EIcIms. ..•.•••••.• 814-436-8875 
OH Solon, RepIron EIcIms. .... .•......... 218-349-1415 
OH Stow, Advacom, Inc. .••.•••.•...•..•.• 218-888-5311 
OR PorIIand, Reder EIcIms. .••••••••••.•.• 503-232-3404 
PA Harrisburg, Cumberland EIcIms. ••...• 717-238-5989 
PA McKean, Advacorn Inc. ............... 800-878-0512 
SC Columbia, DIxIe EIcIms. . • . •• • . • . . •• • . • 1IOIHI88-2238 
SC· GreensvlIIe, DIxIe EIcIms. ••••••.••.••• 1IOIHI88-2280 
SC No. Charleston, DIxIa E1cIms. ••....... 1103-888-3338 
TN Gray, DixIe EIcIms. .•.••...••••.•••.•. 815-477-3l13li 
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WORLD 

TN QaIcridge, Dbcie EJctme, ............... 615-481-3393 
TX AuStIn, Omni Pro ElcIms. •..•.•...•... 512-794-9200 
TX Dallas, All American SemiconcU:Ior Inc. 

......•.•.•.•.•.•••.•.•......•...•.• '. • . 600-541-1435 
TX Dallas, 0rmI Pro EICIms. ....•.... ;... 214-233-0500 
TX ~ Omni Pro EICIms. ........•.. 713-~1700 
VA CharlotteSville, VIrginia E1cIm Comp. 

WA "Richland, Radar,EIcIms. ••••••.....•.. 
WA Seattle, Radar EJctme, •••••••••••••••• 
WA Spokane, Radar EIctms. ..•.••....•.•. 
can Calgary, Alb., ZentronIcs ...•.....•.... 
can Misaisuga, Ont, ZIInIronics .......... . 
can Nepean, Ont, Zanln EIctms. ........ .. 
can Nepean, Ont, zentronics ............. . 
can RIchmond, B.C;, Zentronlcs ••..•..•.•. 
can St Fay, Que., ZSnin Elctms. .......... . 
can St Laurent, Que., ZSnin EICIms. ...... . 
can St Laurent, Que., ZentronIcs ••........ 
can Toronto, Onto Z8nin Elctms. .......... 
KS Lenexa, Associated EIcIrn. Mktg., Inc. 

804-2\16-4184 
509-943-8336 
206-282-2511 
509-747-3053 
403-295-8638 
613-22lHIB4O 
613-596-2911 
613-22lHIB4O 
804-273-5575 
418-681-1262 
514-342-6211 
514-737-9700 
418-895-6850 
913-888-0022 

WORLD· PRODUCTS INC., Systems DevIc;e8 Grp., 
19654 8th St E., Sonoma 95476, Tal: 707-998-5201; EmpL: 
50 .•........• A-1153, 2010-2011, 2128-2129; a-103O 

LooaJ Salas Offices & ~ 
A2. Tampa, Spaclrum Assocs. .......... .. 
CA Los Angeles, SPA EIcIrn. Sis. ........ . 
CA San Jose, Signet Tach. Sis. .......... . 
CO Denver, Donohua Sis., Co. .......... .. 
FL Malbourne, R-Rap Co., Inc. ........... . 
IL Arlington, KMA Sis. Co. .............. . 
IN FOI'I Wayne, Berberich Assoc. .•....... 
MN Minrwapolls, Holmgren Assocs. ...... . 
NJ UvinQston, Avamark Tach. Mkig. .... .. 
OH Dayton, Berberich Assocs. Inc. ....... . 
OR Baavarton, Luscombe Engrg./N.W .•. , . 
PA Hatboro, AQS Electro ................ . 
TX Dallas, Southwestern Tach. SIs. ...... . 
VA Herndon, Stinson Assocs. ............ . 
WA Bellevue, Luscombe-Engrg./N.E. •..•.. 
WI MilWaukee, KMA Sis. Co. .. .......... . 
can Montreal, ELI Manis Inc. ............ .. 

802-966-1788 
714-863-1193 
408-453-0611 
303-455-1719 
407-242-9800 
312-398-5300 
219-488-0673 
612-788-7841 
201-992-5331 
513-433-0342 
503-636-6684 
215-674-4421 
214-369-0977 
700-620-1332 
206-843-1463 
414-259-1771 
514-484-2923 

WORLD'TEST SYSTEMS, INC. P. Q Drawer 1428, 
Waynesboro, VA 22980, Tal: 703-949-6753, FAX: 703-
943-3626; SIs. Mgr ~ Buford H. Baber 

WOVEN ELECTRONICS, Woven Electronics 
Corporation, 1001 Old Stage Ad., Simpsonville, SC 
29881, Tel: 603-963-5131, TWX: 810-963-5131, FAX: 603-
963-1761; EmpL: 400;' SIs. Mgr~ Tonvny Little 

WYLE LABS, See Electronic Enclosures 

Manuf$Cturers and Sales Offices Directory 
XENON. CORP. 20 Commerce W",!, Woburn. MA 01601, XITAON TECHNOLOGIES. 10225 BarnIi8 ~ ReI.; 

Tel: 617-938-3594, FAX: 617-933-8604; EmpI.: 45; SIs. San DIego,'CA 92121, Tel: 619-458-9852, FAX: 619-458-
Mgr~ Louis R I"anlco 9213; EmpL: 10; SIs. Mgr~ Stephen Merrill 

XENOlRONiX INC. 26074 Ave., Hall No. 10, ValenCie, CA XKD CORPORATION, 101 Cooper Court, Los GaIoa, CA 
91355, Tel: 805-257-4793, FAX: 805-257-1093; SIs. Mgr~ 95030, Tal: 408-395-3700, TELEX: 171946, FAX: 408-354-
Jallrey Frotton; Dis!. Mgr ~ Lori8 Geary 2606;' SIs. Mgt ~ SkIp MclaughlIn 

Xentek 
FAX: 619-727-8926 

XENTEK, INC., Talyo Yuden USA, Inc. 760 
Shadowridge Drive, VIsta, CA 92083, Tal: 619-727-0940, 
TELEX: 910-322-1155; FSC No.: 53279; EmpL: 220; SIs. 
Mgt ~ Chuck Henry .......... 002140-2143, 2232-2233 

Local Salas Offices & Reps 
AL Madison, Lamons SIs..Co. ............ 205-461-7688 
CA Glendale, HBIlBr Assocs. ............. 818-246-8263 

,CA Huntington Bch., Regan/Munro Sis. Inc. 
....................................... 714-841-1411 

CA San Jose, RIchards Assocs. .......... 408-452-8171 
CA San Jose, Ruppert Sis. & Eng. ........ 408-998-8717 
FL Cassalbally, Symco, Inc. .:............ 407-895-8010 
FL Indian HarIlo< Bch, I'osI Mkig. ........ 407-777-1)994 
GA Norcross, Lamons Sis. Co .......... ".. 404-242-2610 
IL Itasca, LTD Tachnigs., Inc. ............ 312-773-2900 
IA Cedar RapIds, Midtac Assocs. ........ 319-395-0026 
KS Lanexa, Midtac Assoc. ... .. .. .. .. . .... 913-541-0505 
NJ Medford. Mach-Eiac. Sis. . . . . . . . .. . . . . . 609-654-6209 
MN Bloomington, Mumco ................. 612-654-4161 
MO Sl Louis, Midtac Assocs. ............. 314-275-8888 
NH Naahua, Bell Controls ................ 603-882-6984 
NO Raleigh, Lamons Sis. Co. ............. 919-B48-1652 
UT Salt Lake City, Pro Rap Mkig. ......... 601-268-3434 
NY Syracuaa, M. M. Hare .. ;.............. 315-457-8859 
OH Clncimati, Tri-Stata MkIg. ............ : 513-761-7993 
OR Oregon City, Halbar, PNW ............ 503-658-3714 
TN Greenville, Lamins Sis. Co. .. .. .. . .. ... 615-639-8711 
TX AustIn, Allied Comps. ................. 512-331-4494 
TX Dallas, Allied Comps. ................. " 21 ~238-0408 
TX Houston, Allied Comps. ............... 713-974-1903 
TX Hurst, Allied Comps. Co. .............. 817-569-0456 
VA Richmond, Mach-Elac Sis. ............ 804-231-4006 
WA Redmond, Halbar I"NW, Inc. .......... 206-882-0990 
WI Milwaukee, LTDTachnlgs. ............ 414-774-1000 
can Mississauga, Altus Tachnlgs. ......... 418-658-6509 

XL MICROWAVE,5811 RacinaSt, QakIand, CA 94609, Tel: 
415-428-9488, FAX: 415-428-8469; EmpI.: 6; SIs. Mgt~ 
WilHam J. ArIz 

XSiS ELECTRONICS, INc.. 12620 W. 63rd St, 
Shawnee, KS 66216, Tal: 913-631-()448, TELEX: 437227, 
FAX: 913-631-1170; FSC No.: 57051; SIs. Mgt~ Jeny 
Dahna1 ............ ~ • . .. .. .. ... .. .. .... •• • ..... A-1491 

LooaJ SaJaa Offices & Reps 
AL Huntsville, Muroota Corp. ..•.••••••••. 205.539-8476 
A2. Phoenix, Wastam High Tach. Mktg. ..• 602-268-2070 
CA Los Altos, KoIm Mktg. Assoc. .••.••••• 415-948-2635 
CA MIssion VI8jo, Chap8Irah EIcIrn. SIs. .. 714-582-2950 
CT Chastire, Ashworth Assocs. .......... 203-968-0658 
IL Schaumbarg,Siagar Assocs. ......... 312-310-8844 
KS Lanexa, Midtac.Assoc.Inc. ............ 913-541-0505 
KY Ft Mltchal~ G. W. Thelen Co. ......... 608-341-8181 
MD Ellicott City, VI"~ Inc. .................. 301-461-2525 
MA Shrewsbury, Ashworth Assocs. ....... 617-845-9888 
MN Eden F'raine, Aldridge Assocs.. Inc. .... 612-944-8433 
MO St louis, Midlac As8oc:., Inc. .......... 314-275-8866 
NJ W"'f"8, Ramar Assoc. ................ 201-942-0480 
NM Alb\4larqua, Wastam High Tach Mkig. 

....................................... ' 505-884-2256 
NY E. Syracuse, R D.Sharman ........... 315-433-1165 
NO Winston-Salem, Murcota Corp. ........ 919-722-9445 
PA Montgomaryville, Rulo Sy&. Comps. ..• 215-369-8495 
TX Sharman, Rapmastar ................. 214-247-8236 
EXP NY, Great Neck, Ad ALI'Iama.......... 518-487-0700 

XYLOG CORP. 83 HobaII St, Hackansack, NJ 07601, Tel: 
201-489-4040. FAX: 201-489-6745; EmpL: 30; SIs. Mgr~ 
Millon Frank 

XYLOGICS, INC. 53 Third Ave., BurUngton, MA 01803, Tal: 
800-225-3317, FAX: 817-273-5392; EmpL: 200; SIs. Mgr~ 
David 1'adIey; DIst. Mgt ~ Joe Twardy 

XVZ ELECTRONICS, 4700 N. 600 W, McCordsvIlle, IN 
46055; Tel: 317-335-2128, FAX: 317-335-2129; EmpL: 5; 
SIs. Mgt ~ Gary Bannislar 

YAMAICHI ELECTRONICS, INC. Yamaichi 

XCEL CORPORATION, See Digitran and Computron XERCON, INC. P.Q Box 554,.Portland, OR 97207, Tal: 503-

Electronics eo. Ltd., 1420 KoII ClrcIa, Sta.B, San Jose, 
CA 95112, Tal: 408-452-0797, FAX: 408-452-0799; EmpL: 
19; SIS. Mgt ~ Bob MIIUon; D/st. Mgr ~ Jim BannaIt 

Display Sys. Divs. 292-8882, FAX: 503-292-8897; EmpL: 6; SIs. Mgr ~ G. 
YARDNEY TECHNICAL PRODUCTS, INC. 62 

Mechanic St, Pawcatuck, CT 06379, Tal: 203-599-1100, 
TELEX: 6813114, TWX: 710-470-0260; FSC No.: 87362; 
EmpL: 250; SIs. Mgt ~ Rena DuBois 

XCEL CONTROLS INC. 1600 W. 6th, Mishawaka, IN 
46544, Tal: 219-259-71104, FAX~219-259-5769; EmpL: 40; 
SIs. Mgt: Bruce Shepard , 

XCP, INC. 40 Elm St,I".O. Box 819, Dryden, NY 13053, Tal: 
607-844-9143; SIs. Mgr~ Diana Rademacher 

XEDAR CORP. 2500 Central Ave., Boulder, CO 60301, Tal: 
303-443-8441, FAX: 303-443-8444; SIs. Mgt~ Andy 
ZeIdler 

XEL TEl<. 764 San Alaso Ave., Sunnyvale, CA 94086, Tel: 
408-745-7974, FAX: 408-745-1401; EmpI.: 17; SIs. Mgr~ 
Andrew Chci; DIst. Mgr ~ John Kim 

Nickel Cadmium and Sealed Lead Batteries 

CALL TOLL FREE 

1-800-447 -5639 
HEADQUARTERS: 380 No!,!h St., Teterboro, NJ' 07608 

Osgood , 

XEROX CORPORATION, Xerox Square, 0-5, Rochester, 
NY 14844, Tel: 600-632-6979; Empl.: 100,367 

YELLOW SPRINGS INSTRUMENT CO. Box 279, 
XEROX IMAGING SYSTEMS, INC., Xerox Corp. 535 Yallow Springs, OH 45387, Tal:, , ,800-343-4357, TELEX: 

0aI<meacI Parkw",!, Suonyvale, CA 94068, Tal: 408-2~ 205437, FAX: 513-767-9353; EmpL: 359; SIs. Mgr~ 
7900, 800-248-855Q, TELEX: 701994 DATACOPY UO, Michael Flora 
FAX: 415-965-3474; EmpL: 235; SIs. Mgr~ Joe Burroughs 

XERTEX CORP., See, ROS6ITIOrlt Corp. Sensall' 
National Sanics 

XETEL CORPORATION, 8100 cameron Rd., Austin, TX 
78753, Tel: 512-834-2266, FAX: 512-834-9250; ErnpL: 
300; , Sis. Mgr: Mark Trutna 

FAX: 818-709-5235 
XICO, INC., 9737 Eton Ave., Chatsworth, CA 91311, Tel: ' 

818-709-4403, TELEX: 709577, ESYLNK: 62253150; 
Emp~:21;""SIs.Mgr~AalphRaccia ............. 001118 

XICON CAPACITORS, I".O;Box 170537, ArUngton, TX 
76003, Tel: 800-628-0544, FAX: 817-561-1460; Sis. Mgr~ 
Dr",! Hayford; D/st. Mgt ~ A. T. White 

XICOR, INC.; 651 Buckeye CoUrt. MIIpI1as, CA 95035, Tal: 
408-432-8866, TWX: 910-379-0033, FAX: 409-432-0640; 
FSC No.: 60395; EmpL: 1010; SIs. Mgr ~ Bruce Matt8m. VI" 
SIs.; DIst. Mgr: Bruce Mattern 

YEW CORP., See Yokogawa Corp. of America 

YORK METAL PRODUCTS, INC. 34-20 12th St, Long 
Island City, NY 11106, Tal: 719-932-3880, FAX: 718-932-
0007; EmpI.: 45 ' 

YORK TECHNOLOGY, INC. 21 ON. Gianoaks Blvd.. Ste. 
C,Burbank, CA 91502, Tal: 819-955-6927, TELEX: 990-
988 YOlk CA, FAX; 816-955-9728; SIs. Mgr~ Bradley E. 
Sousa 

YSIINCORPORATEO, p.o Box 279, Yallow" Springs, OH 
45367, Tel: 513-767-7241, TELEX: 205437, FAX: 513-767-
9353; EmpL: 300; SIs. Mgr ~ Micltaal Flora; DIst. Mgr ~ 
Michael Flora ' 

FAX: 213-949-5527 
YUASA BATTERY (AMERICA). INc.. 9i26 Alburtis 

Ave., Santa Fa SprIngs, CA 9067Q, Tel: 213-949-4268; 
EmpL: 5,000; SIs. Mgr ~ Ron Alonso, Ed Stone; Dist. Mgr ~ 
Greg Rapp ..................................... 0014911 

820 North American offices only. For worldwide reps & distributors, see VoL W. EEM 1991 



Manufacturers and Sales Offices Directory 
Local Sa/ea Offices & Reps 

AL Huntsville, Over & Over ............... ~7-7105 
AZ Chandler, Undberg ....•.....•..••.•.. 602-786-9115 
AZ Tempe, Wesirep •••••..••.•.••..•••• , . 602-82G-9932 
CA San Diego, W8S1 EIctms. . . . . . • . . • . . • . . 619-233-0236 
CA Santa Clara, Novalronix .•..••..•..... 4011-727-9530 
CA Westminster, W8S1 EIctms. . . • . . . . . • • • . 714-898-0120 
CO Denver, Undberg Co. .•.••....•...••.. 303-756-9033 
CT North Haven, Kitchen & Kutchln ..••.. 203-239-0212 
Fl Allamonta Springs, Over & Over .....• 407-332-1222 
Fl Coral Springs, Over & Over ..•..•.••.• 305-753-7050 
Fl Tampa, Over and Over .•............• 813-62&Q100 
GA Norcroas, Over & Over .•.••.•..•.•..• 404-449-6205 
GA Norcroas, Over and Over ............. 4Q4..449-6205 
IL Arington Heights, Brainard Nielsen '" 709-437-2700 
IL ArHngton Hgts., Brainard-Wilson Mktg. 

..•.•...•.........•.....•............•. 312-437-2700 
IA Cedar Rapids, RW. Kunz & Assocs. .. 319-396-5366 
KS Prairie VIg., RW. Kunz & Assocs. ..... 913-648-3535 
Me Lisbon, Samual K MacOonaJd ..•..•.. 301-982-1088 
MN St Louis Park, EIcIm. Innovators •.•..• 612-922-2945 
MO St louis, RW. Kunz & Assocs. . .. ... .. 314-966-4977 
NJ Berkeley Hgts., Csrnbridge Allen & Assocs. 

• • • . • • . • . . • . . • • . . . . . . • . . . . • . • . . . . . . • . . • 201-464-0203 
NJ CheRy Hil~ Samuel K MacDonald ...• 609-482-2666 
NM Albuquerque, Undberg . . . . . • . . • . . . . . .. 505-681-1006 
NC Charlotte, Over and Over ............. 704-542-9111 
NC RaleIgh, Over & Over ..•.•....•....... 919-676-7338 
OH Columbus, McFadden Sis. .•....... '" 614-761-3177 
OR Beaverton, WesImark EIctms. •.....•.. 503-641-8760 
PA Monroeville, Samuel K MacDonald ... 412-373-1723 
TX Austin, Bany Sis. ...••.•..•.........•. 512-837-3616 
TX Houston, Bany Sis. .•.....•........... 713-764-5860 
TX Richardson, Bany Sis. .......•..•..... 214-234-0255 
UT Salt Lake City, Lindberg .....•........ 601-464-6689 
UT Salt Lake City, Undberg Co. ....•..•.. 601-464-6689 
WA Bellevue, Westmark Elctrns. •......•.. 206-454-1944 
WI Waukesha, BraInard Nielsen . . . . . . . . . . 414-797-7940 
WI Waukesha, BraInard-Wilson Mktg. .... 414-797-7940 
Can Misslssauga, Ont, Tech-Trek L1d .•... 416-236-0366 
Can Nepean, Ont, Tech-Trek L1d.......... 613-225-5161 
Can Richmond, ac., Tech-Trek L1d ....... 604-276-8735 
Can St Lawall, Que., Tech-Trek L1d ...... 514-337-7540 

Local DiBIributots 
AZ Glendale, Lynntronics................. 602-931-5981 
CA Buena Park, Cypress EIctms. ..•.•.... 714-521-5230 
CA Costa Mesa, House 01 Batteries .•..•. 714-842-8222 
CA Santa Clara, Cypress Elclms. ..•...... 406-980-2500 
FL Miami, EIcIm. Equip. ...•.•..•......•.. 305-671-3500 
GA Norcross, Applied Power •............ 404-263-0421 
HI Honolulu, Elctri. Equip. ...•..•......... 806-533-3681 
II. Downers Grove, Jarbo BatleIY ........ 312-964-9356 
MD Beltsville, Mark EIcIms. ..•..•..•...... 301-595-5040 
MA Middleboro, Glynn EIcIms. .••......•.. 617-947-4?62 
MI BrIghton, Applied Power.............. 313-229-6550 
MN Minneapolis, Bergquist Co." • . . • . . . . . . . 612-835-2322 
NH SaJern, Cronin Elclms. ..•..•.•••...... 603-896-4440 
NJ Clifton, Engel. Assemblies .•..••...... 201-340-0600 
NY FannlngdaJe, BatIefY ExpedIIors ...... 516-752-0111 
NY Flushing, W & W Assocs. ............. 716-961-2103 
NY Roch8S1er, Mesline EIcIms. ........... 716-546-5373 
NC Raleigh, Engrd. Assemblies ......•.... 919-790-9700 
OH Columbus, WhI1ehee.d EIcIms. .•...... 614-224-1166 
OH Solon, Repco EIcIms. .•........••....• 216-249-6900 
OR Portland, Standard Batteries 01 Porttand 

.•••••••. •.••.• ..•.. •...........• •..... 503-234-7251 
TX Allen, Prime Distibg. .••....•...••..... 214-231-0170 
WA Rectnond, Priebe EIcIms. ............. 206-661-2383 
EXP NationaJ & Caneda, Newark EIctrns. " 800-367-3573 
Can Brarnpton, Ont, Zentronics . • . . . • . . • • . • 416-451-8445 

YUASA BATTERY (AMERICA) INC. Eastern 
Regional Office, 131 Industrial Ave., Hasbrouck Hgts., NJ 
07604, Tel: 201-841-5900, FAX: 201-841-8720; SIs. Mgt~ 
Ed Stone/Cindy Werts; DiBI. Mgt: Toshio Hirai 

_ ZAKI CORPORATION, 420 Maple St, Marlboro, MA 
01752, Tel: 508-480-0201, FAX: 508-481-0595; SIs. Mgt: 
Steven SoIsky 

ZAMBRE CO, INC., 2134 Old Middlefield Way, Mountain 
VIaw, CA 94043, Tel: 415-968-9176, FAX: 415-989-4851; 
FSCNo.: 58756; 5950; EmpL: 20 Average 

ZAX CORP. 2572 WhI1e Road, Irvine, CA 92714, T-8I: 8()(). 

233-9817, 600-42H)982, FAX: 714-474-0159; ErnpL: 25; 
SIs. Mgt ~ Robert J. Parente, Dlr. 01 Sis. & Mktg. 

Z COMMUNICATIONS, INC. 5450 N.W. 33rd Ave., Sle. 
100, Ft LauderdaJe, Fl 33309, Tel: 305-735-1000, FAX: 
305-735-1094; FSC No.: 1564A; ErnpL: 20; Sis. Mg,: 
Devang Patel 

ZEBRA TECHNOLOGIES CORPORATION, 333 
Corporate Woods Pkwy. Vernon HIlls, II. 60061-3109, Tel: 
708-834-8700, TELEX: 206230, FAX: 706-913-8766; 
EmpL: 175; SIs. Mgr~ Kevin O'Donnell 

ZEHNTEl SYSTEMs, Div.of Teradyne Inc., 2625 
Shedelands Dr. Walnut Creek, CA 94598, Tel: 415-932-
6900, FAX: 415-934-0540; EmpL: 350; SIs. Mgt: David 
Bernstein 

CARL ZEISS, INC. One Zeiss Drive, Tllomwood, NY 
10594, Tel: 914-747-1800, TELEX: RCA 221834, TWX: 
WV64-6928 

ZENDEX CORP. 6760 Sierra Court, Ste. A, Dublin, CA 
94568, Tel: 415-928-3000, TWX: 910-389-4009, FAX: 415-
828-1574; EqlL: 50; SIs. Mgt: John Marceca 

.7'NII'N 

FAX: 708-391-7078 
ZENITH MAGNETICS, ZenHh Electronics Corp., 

1000 Milwaukee Ave., GIenvIaw,IL 60025-2493, Tel: 708-
391-7733; SIs. Mgr: Bob CUnningham; DiBI. Mgr: Allan 
Parker .....••........•..•...... ~ . . . . . • . . . . . . • . .. 002145 

Local Sa/ea Offices & F1BpIl 
AL Huntsville, Macro Mktg. Assoc., Inc. ..• 205-663-9630 
AL Huntsville, Pen-Tech Assoc. ...•.•.... 205-661-9298 
AZ Phoenix, Howe & Howe Sis, Inc. .•.... 602-264-7971 
CA Laguna HiDs, Electro VenlU18-S ..•. _.. 714-561-9244 
CA Santa Clara, Ross Mktg. Assoc. ....... 408-1188-8111 
CO Denver, Tech Rep Sis. ........•..•.... 303-751H031 
CT Cheshire, Nesco . . . . . . . . . . . . . . . . . . . . .. 203-272-0366 
Fl W8S1 Palm Beh., Pen-Tech Assoc. .•.. 407-84()'0600 
II. Arlington HIs., Hill SIs. Corp. .......... 708-255-4400 
KS Roeland PI<, MSB Assocs. Inc. ..•..... 913-432-2131 
MA FrankUn, OEM Mktg. & SIs. ..•...•..... 508-528-4983 
MI Ann Arbor, 8-Tak .•.........•...•.•... 313-572-0516 
MN Minneapolis, Comstrand Inc. ......•... 612-786-9234 
NH SaJern, OEM Mktg. & Sis. ...•..•..•... 603-893-1197 
NJ Fairfield, Metro Logic Corp. ........... 201-575-5585 
NY Roch8S1er, tKocro-Tech Mktg.Inc ..•... 718-426-0606 
NC Raleigh, Prime Components, Inc. .. . . . . 919-650-9866 
OH Cleveland, 8-Tak •..•.•.•........•.... 216-468-0413 
OR Portland, Jos. V. Beluski CO. .....•..•. 503-222-4279 
PA Willow Grove, Tech SIs. Assoc ........ 215-764-0170 
TX Dallas, REM Cornps. .............•.... 214-234-1069 
TX Houston, REM Comps. . . . • . . . . . . . . . • . . 713-589-9721 
VA Front Royal, E1tron SIs. ..... _......... 703-635-7201 

ZERCOM CORPORATION, P.O. Box 84, Zercorn Drive, 
MerrIfield, MN 56465-0084, Tel: 216-765-3151, FAX: 218-
765-3900; SIs. Mgr: Jeff Zernov 

FAX: 818-841-5618 
ZERO ENCLOSURES, Zero Corp., 777 Front St, 

Burbank, CA 91503, Tel: 818-946-4191, 818-841-1825; 
ErnpI.: 1400; Sis. Mg,: Doug Griffith, V.P. 
••.•......•.••.....•..•...•.....•..•.•..... C·113O-1144 

Local Sales Offices & Reps 
AL Huntsville, BJR MIls. Reps. ........... 205-661-3569 
AZ Phoenix, Howe & Howe SIs. Inc. . .. . .• 602-264-7971 
AZ Phoenix, Shetler/Kahn .......•...•..• 602-561-0664 
CA Burbank, Zero-W8S1 Div ........... _... 818-946-4191 
CA Los Angeles, Landa & Assocs., Inc. .•. 213-879-0770 
CA San Diego, Luscombe Engrg. Co. ..... 619-292-4337 
CO Boulder, Col11Xlnent Prod. Sis. Co. Inc. 

. • • . . • . • . . • . . • • . . • . . . . . . . . . • . . . . . . . . . • . 303-530-2800 
FL Msilland/PofT1l8llO Beach, Hutto Hawkins Assocs., Inc. 

•..••..••....•..••••...••.•..........•. 407-831-2474 
Fl Pinellas Park, P & M Tech. Sis. .;..... 813-546-4175 
GA Norcross, HoIUngsworth & StlII,Inc. ••• 404-447-1700 
L Elk Grove Village, Carlson EIcIms. Sis. 

IN Indianapolis, LM. DeVoe Co. ...••..... 
IA Cedar Rapids, Carlson Elctms. SIs. .•• 
MD Beltimore, MarkIron -...........•......• 
MA Monson, Zero-East Div .•.•..•.••.•.. ' .. 
MN Bloomington, EIcIrn. SIs. Ag;;y .•.....•. 
MS Jackson, S. L. Welch •.•.•.....•.....•• 
MO St Louis, C8don Techn. Sis. .......••• 
NY Commack, MTR, Inc. .••............••. 
NM AlbUquerque, Fry-Gates ........•...•• 
NY E8S1 Syracuse, Fountain Young & Co. 

706-956-8240 
317-842-3245 
319-378-1450 
301-628-1111 
413-287-5561 
612-664-8291 
601-856-5471 
314-845-8670 
516-462-9560 
505-262-1525 

•. '" .•..•• , . . . . •• ..•.••• . .••.. •.•.. . .• 315-437-7733 
NC Apex, Engineering Reps Assoc. ••....• 703-832-2365 
OH Cincinnati, KC. Hollman Co. ...••...•. 513-931-1688 

OR TIQ8Id, RTS, Inc. ..................... . 
PA BoswaI~ aE Gibson •••••.••.•••••••.• 
PA Huntingdon Valley, lnacker Sis. ••••••• 
SC Greenville, Engineering Reps Assoc. .. 
TX Austin, Tesco, Inc. •••••....•.•• : ••...• 
TX Dallas, Tesco Inc. •..•.•....•••.•..•••. 
TX Houston, Tesco, Inc. ..•...•...•....••. 
TX RIchardson, Bany Sis., Inc. •••••.••.•.. 
UT Salt Lake CIty, EIIectIve Sis. •.••..•.•• 
MD RockvIlle, Marldron •........•.•.•.•... 
WA Vashon, RTS, Inc. ..•........•.....•.•• 
Can IbeNllle, Que., LhoIellier Canada Inds. 

ZITEL 
503-244-4123 
814-829-8772 
215-947-5660 
703-832-2365 
512-834-8374 
214-553-1200 
703-890-4909 
214-234-0255 
601-286-9617 
301-251-8990 
206-285-1363 

514-358-4378 

ZERO CORP., Zero East Div., 288 Main St, Monson, 
MA 01057, Tel: 413-287-5561, FAX: 413-287-5569; FSC 
No.: 19178; EqlL: 380; SIs. Mgt: Roger St Martin 
.........•.••...........•.•.........••••..••..•.. C·1130 

Local Sales Offices & Reps 
AL Huntsville, BJR MIg. Reps. .......•.... 205-881-3589 
CT Monson, Zero-East Div .•..•.••••.•.... 413-267-5561 
IN IndianapoUs, C.C. Electro Sis. ........• 317-355-1508 
IN IndianapoUs, leslie M. Devoe Co. •.... 317-842-3245 
MD Rockville, MarkIron, Inc. ••.•.••........ 301-251-8990 
MA Monson, Zero-East Dlv. .....•..•.•.... 413-287-5561 
MA Palmer, Benoit-8enecal Co. .•.••• • . . .. 413-283-8384 
MI Grosse Pointe PI<, Greiner Assocs., Inc. 

. • . . • . • • . • • . . • . • . . . • • . • . . . . . • . • • . . • . . . • 313-499-0188 
MS Jackson, S. L Welch & Assocs. •••.•.. 601-932-5534 
NY Commack, MTR, Inc. ... .. . . . . . . . . • . . .. 516-462-9580 
NY Syracuse, Fountain Young Co. .•••.••. 315-437-7733 
NC MalIinsville, Engrg. Reps Assocs. •.•.. 703-832-2365 
OH Columbus, Tom Mulligan & Assoc. ..•. 614-457-2242 
PA BosweI~ a E Gibson ..•............•. 814-829-6772 
PA Huntingdon Valley,lnacker Sis. •.•..•. 215-947-5660 
SC Martinsville W. VA, Engrg. Reps Assocs. 

. . . . . . . • . . . . . . . . . . • . • • . . . . . . . • • . . . • . . . . 703-832-2365 
Can Islington, Ont, Pipe-Thompson Ltd. '" 416-236-2355 

ZERO PlASTICS, A UNIT OF ZERO CORP. 672 Fuller 
Ad., Chicopee, MA 01020. Tel: 413-267-5561 Ext 432, 
FAX: 413-592-5018; Erl'1lL: 100; SIs. Mgr: Brian Nichols 

ZETA GRAPHICS CORP, 777 Arnold Drive, MalIinez, CA 
94553, Tel: 415-372-7589; EmpL: 138; Sis. Mgt: Richard 
Howel~ NaIl Sis. Mgr. 

ZETEX, INC., Zetex pic., 87 Modular Avenue, Commack, 
NY 11725, Tel: 516-543-7100, FAX: 516-864-7630; SIs. 
Mgt: Joseph M. DeBlasio 

ZEUS INDL PRODS. INC, P.Q. Box 2167, Orangeburg, 
SC 29116, Tel: 603-531-2174, 800-526-3842, TWX: 71()' 
480-9346, FAX: 603-533-5694; FSC No.: 32039; EmpL: 
260; SIs. Mgt: Wally Bernardo, OEM Sis. Mgr.; DiBI. Mgr: 
Heather Bernardo, Distr. Sis. Mgr. 

ZEV ATECH, INC. 2700 Gateway Centre Blvd. Ste., 
Morrisville, NC 27560, Tel: 919-480-0111, FAX: 918-489-
0460; Ei'r1lL: 110; SIs. Mgr: Bob Black; DiBI. Mg,: Bob 
Black 

ZEXCO, 5526 Murielta Ave, Van Nuys, CA 91401, Tel: 818-
997-7895 

ZIATECH, 3433 Roberto Ct, San Luis Obispo, CA 93401, 
Tel: 605-541-1)488, FAX: 605-541-5088; Empl: 65; SIs . 
Mgt: Ron Giovannelli 

ZIERICK MANUFACTURING CORP. 56 Radio Circle, 
Mt Kisco, NY 10549, Tel: 914-666-2911, 800-662-6020, 
TWX: 71Q.571-2143, FAX: 914-666-0216; Empl.: 120; SIs. 
Mgt': L T. Noyes; DiBI. Mgt: Jack Becker 

ZIPPEATUBING CO. Box 61129, Los Angeles, CA 90061, 
Tel: 213-321-3901, FAX: 213-321-3088; Erl'1lL: 60; SIs. 
Mgt: Mike $ulUvan 

ZIRMEX, See Degussa Electronics, Hybrid Div. 

ZI-TECH INSTRUMENT CORP. p.o. Box 391567, 
Mountain View, CA 94039-1567, Tel: 415-968-11484, 
TELEX: 334-447,FAX: 415-966-8201; EmpL: 15; Sis. Mgt: 
J.Zirnan 

-zitel 

FAX: 408-262-6754 
ZITEL CORPORATION, 630 Alder Drive. MIlpitas, CA 

95035, Tel: 408-946-9600, 600-822-5020, TELEX: 171607, 
TWX: 910-338-0567; Erl'1lL: 145; SIs. Mgt: Don 011(81'; 
DiBI. Mgt: Don 0Iker ......•............. 001119, 2238 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 821 



ZrrEL 
Local SeIes 0fIfces & Reps 

CA GIanada HIli&, Weal Coast Reps. ••.•. 81~7385 
CA La Habra, Weal Coaat Reps. ••.••••••. 213-880-9960 
CA Meadow VI8Ia, Weat Coast Reps. ••.•• 918-878-7454 
CA MIIpIIas, ZIIeI .•..••........•....•...•. 4OII-94IHHKlO 
CA Nan:o, Weal Coast Reps. •••••••• ~. • • • 714-281-5313 
c:A Palo Alto, Weal Coast Reps. •..••.•.•• 415-325-6097 
CA San DIego. Weal Coast Reps. ••••••••• 619-581-2406 
or WaIIngIord, Northam Computer Sales, Inc. 

••.••.•••.•.••.•.•..•...•.•...• ......•. 203-294-1004 
Fl Cocoa Beach, ZIIeI ..•.•.•..••..•.•..• 407-799-1000 
L Hollman EstaIas, PanaIek ...•..•.•..• 708-519-0867 
MA Ca1ton, Northam Computer SIs, Inc. .. 617-821-2180 
MI Warren, DIeIrIch & Assocs..... .•.••..• 313-751-4990, 
MN Plymouth, James R Johnson & Assocs. 

• • •• • • • •• • •• • • • • • •• • •• • •• • •• • • • . •• . • • . • 612-47&-9442 
Me> St. Louis, PanaIek Tech. Sis. ••..••.••. 31 +993-5088 

Manufacturers and.·SaIes Offices Directory 
NY Elmont, Crane & Egert, Inc. ..•..••.••. 516-6n-0800 
NY FaiIport. Northam Computer SIs, Inc;, .• 71&-377-2860 
OH Clncimati, DieIrich & Assocs. ••...•... 513-98+8924 
OH IndependeIIQ8, DieIrich & Assocs. • . . • . 21 &-642-7965 
OK Tulsa, Mlico Mklg.1nc. ..•. ••.• ••.•.••. 911H164-2188 
PA New KeneIngton, ZIteI ..•..•.......•.. 412-795-0900 
PA Piltsbuigh, DieIrich & Assocs. .•..• ..•. 412-692-2992 
TX AustIn, MlIQo MkIg. Inc. •...•.....•..•. 512-835-5359 
TX Houston, Mlico MkIg, Inc. •.••.••.•...• 713-469-5158 
TX PIano,MlIco Mklg,1nc. •.••.••.••.• ;... 214-578-1_ 
WA SnohomIsh, Weal Coast Reps. •••••.•• 208-483-5300 

Z-lINE POWER CONTROU.ER8, See Pulizzi 
Engineering, Inc. 

ZMAN MAGNETICS, 7633 South 180lIl, Kent, WA 98032, 
Tel: 208-251-8064, FAX: 208-251-6284; ~: 35; SIs. 
Mgt: Mark Mennella 

, 
Z -WOFILO ENGINEERING, 1340 Covel Blvd. 101, Davia, 

CA 95616, Tel: 91&-753-3722, FAX: 91&-753-5141; EmpI.: 
9; SIs. Mgr: CarrIe EvenoII 

ZVlAB CORPORATION, 100 Lexington Dr. BuIIaIo 
Grove, IL 6ooB9, Tel: 70&-459-8000, FAX: 70&-459-8054; 
EmpI.: 21; SIs. Mgt: BellI Harvey 

ZVTRON, Zytronics, 70 TIrrell HIlI Road, BecIOrd, NH 
03102, Tel: 803-623-8888, FAX: 603-623-4009; ~: 
100; SIs. Mgr: Jan St. Pi_ 

822 North Arilericanofflces only. For worldwide reps & distributors, see Vol. W. EEM 1991 



ARIES 
F R U S-CH RTS 
PRODUCT SELECTI N GUIDES 

~ ~E~TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

91/92 EDITION OF EEM 
Abbreviations/Acronyms 

A-1114, 8-1037, C-1116, 0-1068 
AC Power Supplies, Product 

Selection Guide 
ASCII Code 
Batteries, Product Selection Guide 
Batteries & Fuel Cells, 

Characteristics 
Cabinets, Enclosures, Racks & 

Chassis, Product Selection Guide 
Capacitors, Basic Fonnulas 
Capacitors, Miniglossary 
Capacitors, Product Selection Guide 
Coils, Chokes, Inductors, 

Product Selection Guide 
Conductors, Maximum Current Capacity 

of Copper & Aluminum 
Connectors, Miniglossary 
Connectors, Terminals & Sockets, 

Product Selection Guide 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide 

DC Power Supplies, Product 
Selection Guide 

Delay Lines, Product Selection 
Guide 

Dielectrics, Thermal Conductivity 
Discrete Semiconductors, Product 

Selection Guide 
Displays, Readouts, & CRTs, 

Product Selection Guide 
EBCDIC Code 
Encapsulation, Miniglossary 
Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 
Selection Guide 

Fiber Optics, Miniglossary 
Fiber Optics, Product 

Selection Guide 
Filters, Power, Product 

Selection Guide 
Filters, Signal, Product 

Selection Guide 
Instruments, Test & Measuring, 

Product Selection Guide 
Interconnection Systems, Product 

Selection Guide 
Keyboards & Keypads, Product 

Selection Guide 
Lamps, Lights, & Indicators, 

Product Selection Guide 

0-2146 
0-1086 
0-1427 

0-1468 

C-I003 
A-I078 
A-1054 
A-I003 

A-1155 

C-1825 
C-1329 

C-1149 

A-1300 

0-1501 

A-1493 
C-1709 

A-2082 

8-1032 
0-1110 
C-1126 

C-1601 
8-1224 

8-1214 

A-1609 

A-1651 

0-1207 

C-1678 

8-1794 

8-1135 

Logofinder & Trademark Directories 
Microwave Components, Product 

Selection Guide 
Military Qualified Products List 
Motors, Drives, & Rotating Components, 

Product Selection Guide 
Opto Semiconductors, Miniglossary 
Oscilloscopes, Product 

Selection Guide 
Panel Hardware, Product 

Selection Guide 
Panel Meters, Analog & Digital, Product 

Selection Guide 
Potentiometers, Trimmers, Controls, & 

C-901 

A-1746 
8-1002 

8-1233 
8-1334 

0-1406 

C-1582 

0-1340 

Rheostats, Product Selection Guide A-2013 
Power Supplies, Miniglossary 0-1522,0-2184 
Power Supplies, AC, Product 

Selection Guide 
Power Supplies, DC, Product 

Selection Guide 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide 

Relay Contact Forms 
Relays, Electromechanical, 

Miniglossary 
Relays, Product Selection Guide 
Resistor Color Codes 
ReSistors, Product Selection Guide 
Servo Components, 

Miniglossary 
SI Units, Basic Guide To, 

0-2146 

0-1501 

8-1347 
8-1550 

8-1449 
8-1397 
A-1924 
A-1835 

8-1270,0-2244 

A-2080,~1666,C-1362, 0-2246 
Solenoids, Product Selection Guide 8-1614 
Switches, Product Selection Guide 8-1639 
Symbols-International Authorities 

A-1139, 8-1024, C-1156, 0-1090 
Thermal Components, Product 

Selection Guide 
Thermal Conductivity of Dielectrics 

at Room Temperature 
ThyristorslHigh Power Diodes, 

Miniglossary 
Timers, Miniglossary 
Trademark & Logofinder 

Directories 
Transducers & Encoders, Product 

Selection Guide 
Transfonners, Product 

Selection Guide 
Wire & Cable, Product 

Selection Guide 
Wire Gauges-Diameter, Area, 

Copper Weight 

8-1831 

C-1709 

A-1728, A-2084 
8-1409,0-1149 

C-901 

8-1872 

A-2131 

C-1705 

C-1864 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 
62 CROSS REFERENCE 
CARDS 

ALL NEW with this 
edition of EEM 

GET 
............ -~------...... ORGANIZED! 
Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes," you probably already 
have the EEM File System. But, if you said "No," 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with eleCtronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with the System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog Linder "M'~ 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in 
everyday use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you need 
to set up your very own filing system. Best of all, 
it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will be mailed to you 
under separate cover. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



88m 
These symbols appear on many electrical/electronic components distributed in the world market. They indicate that a country's standard-
setting agency has approved the design of the component and/or a testing agency has approved the. performance of the component in 
meeting the standard. This page lists only those countries that have a symbol to represent their authority. 

CD Argentina (IRAM) Instituto 

~ 
Hong Kong Hong Kong Standards W Poland Polski Komitet 

Argentino de Racionalization de & Testing Centre Nonnalizacji Miar i Jakosci (Polish 
Materiales Committee for Standardization. 

Measures and Quality Control) 

.p~"~'''''' ..... Australia (SAA) Standards 

~ 
Hungary (MSZH) Magyar '10 Portugal (CEP) Comissao 

,~7'1 Association of Australia Szabvanyugi Hivatal (Hungarian Electrotecnica Portuguesa 
\ l Office for Standardization) 

@ Austria (OVE) 0esterreichischer raJ India (lSI) Indian Standards STAS Romania Institutul Roman de 
Verband fiir Eleklrotechnik Institute "Manak Bhavan" Standardizare (Romanian Standards 

Institute) 

18el 
Belgium (CEB) Comite 511 Indonesia Badan Kerjasama ~\ 

Singapore Singapore Institute of 
Electrotechnique Beige Standardisasi LIPl-YONI (LIPI- Standards and Industrial Research 

YONI Joint Standardization 
Committee) 

ABNT Brazil (ABNT) Associa~ao B Iran Institute of Standards and 

* 
South Africa (SABS) South 

Brasileira de Nonnas Teanicas Industrial Research of Iran African Bureau of Standards 

@ Canada (CSA) Canadian 
~ 

Ireland (I1RS) Institute for Spain (IRANOR) Instituto 
Standards Association Industrial Research and Standards Nacional de Racionalizaci6n y 

Normalizaci6n 

@ Czechoslovakia Urad pro SII Israel (SII) Standards Institution ~ Sweden (SEK) Svenska 
Nonnalizaci a Mereni (Office for oflsrael Elektriska Kommissionen (Swedish 
Standards and Measurements) Electrotechnical Commission) 

@ Denmark (DEK) Dansk 

(t) Italy (CEI) Comitato ® Switzerland (SEV) 
Elektroteknisk Komite (Danish Elettrotecnico Italiano (Italian Schweizerischer ElekIrotechnischer 
Electrotechnical Committee) Electrotechnical Committee) Verein Postfach 

0 Egypt (EOS) Egyptian 

(6 Japan (JISC) Japanese Industrial <@> Turkey (TSE) Turk Standardlari 
Organization for Standardization and Standards Committee Agency of Enstitusu (Turkish Standards 
Quality Control Industrial Science and Technology Institution) 

® Finland (SETI) Electrical 

S Korea, Republic of (South) 

~ 
United Kingdom (BSI) British 

Inspectorate Industrial Advance Administration Standards Institution 

@) France (UTE) Union Technique 

®J Mexico (DGN) Direcci6n General 'Al United States Underwriters 
de l-Electricite de Nonnas Secretaria de Patrimonio Laboratories Inc. 

y Fomento Industrial Puente de Recognized Component Mark 
Tecamachalco 

ill Germany, Democratic 
IKEMAI Netherlands (NEC) Nederlands ® United States Underwriters Republic of (East) (ASMW) EUR Elektrotechnisch Comite 

Amt fiir Standardi-sierung Laboratories Inc. 
Messwesen uod Warenprufung 
(Office for Standardization, rf'l!fI New Zealand (SANZ) Standards 13 Venezuela CODELECTRA en Metrology and Quality Control) 

Con junto con COVENIN Avda. Association of New Zealand 

<fu Germany, Federal Republic PPal. 
of (West) (DKE) Deutsche 

~. 
Electrotechnische Kommission im 

® Norway (NEK) Norsk A Yugoslavia Federal Institute of 
DIN und VDE (Gennan 

Elektroteknisk Komite (Norwegian Standardization 
Electrotechnical Commission of 

Electrotechnical Committee) 4* DIN and VDE) 

ELOT Greece (ELOT) The Hellenic (D) Pakistan Pakistan Standards 
. Organization of Standardization Institution 
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System Anode Cathode 

Primary: 

Leclanche Zn MnOz 
Magnesium Mg MnOz 
Organic cathode Mg m-DNB 
Alkaline MnOz Zn MnOz 
Mercury Zn HgO 
Mercad Cd HgO 
Silver oxide Zn AgO 
Zinc-air Zn Air (Oz) 
Li-organic electrolyte Li b 

Secondary: 

Lead-acid Pb PbOz 
Edison Fe Ni oxides 

Nickel-cadmium Cd Ni oxides 

Silver-zinc Zn AgO 

Silver-cadmium Cd AgO 

Zinc-nickel oxide Zn Ni oxides 

Zinc-airc Zn Air (Oz) 
Cadmium-airc Cd Air (Oz) 

Zinc-Oz Zn O2 

H2-OZ Hz °z 
Reserve: 

Cuprous chloride Mg CuC/ 

Silver-chloride Mg AgC/ 

Zinc-silver oxide Zn AgO 

Thermal Ca b 

Ammonia-activated Mg m-DNB 

High- NA S 

temperature Li S 

Solid electrolyte Ag Polyiodide 

Fuel cell: 

Hydrogenc H2 Air 

Hydrazinec NzH4 Air 

Methanolc CHzOH Air 

a Delivered capacity when discharged at normal temperatures 120°C) 
at normal discharge rates. 

b Based on fuel consumption only. 
c Weight of air not considered in computation of watt hours. 
d Water-activated 
e Automatically activated; high rate discharge; 2- to IO-min rate. 
(Fused salt; heat-activated; high rate discharge; 2- to IO-min rate. 

Theoretical battery Practical battery 

Voltage, Capacit~ 
Typical Capacitya 

voltage, 
V Ah/kg V Whlkg 

1.6 230 1.2 
2.0 270 1.5 
1.8 1,400 1.15 
1.5 230 1.15 
1.34 185 1.2 
0.9 165 0.85 
1.85 285 1.5 
1.6 815 1.1 

2.1-5.4 130-660 1.8-3.2 

2.1 55 2.0 
1.5 195 1.2 
1.35 165 1.2 
1.85 '285 1.5 
1.4 230 1.05 
1.75 185 1.6 
1.6 815 1.1 
1.2 475 0.8 
1.6 610 1.1 
1.23 3,000 0.8 

1.5 240 1.4 
1.6 170 1.5 
1.85 285 1.5 
2.8 240 2;6 
2.2 1,400 1.7 
2.1 685 1.8 
2.2 1,150 1.8 
0.66 ... 0.6 

1.23 26,000 0.7 
1.5 2,100 0.7 
1.3 1,400 0.9 

9 Four-minute discharge rate. 
h {3-alumina electrolyte, 300°C operation. 
i Fused salt; 350°C operation. 
j Solid RbAg.ls electrolyte. 
k Several different cathode materials used. 

65 
100 
130 
65 
80 
45 

130 
200 
250 

37 
29 
33 

100 
55 
55 

150 
90 

130 
45 

45 
60 
30 
10 
22 

200 
200 
180 

800b 

175b 

I Fuel consumption is based on source of H2. 

m Based on methanol battery-fuel supply in situ. 

Wh/dm3 
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180 
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175 
310 
190 
400 

70 
65 
60 

170 
120 
110 
155 
90 

120 
65 

65 d 

95 d 

75 e 

20' 
609 

h 

i 

7Si 

k 

I 

-185m 



Ambient reference: Refers to the tem
perature of the still air surrounding 
the power supply 

Case reference: One of the. specs that 
make up the nominal rating. The tem
perature of the case with the tempera
ture of the surrounding still air at a 
stated temperature (usually 25°C). 

Crowbar circuit: Protects the load. A 
protective circuit that applies a short 
circuit .across the output immediately 
upon overload. (SeE! overvoltage). 

NO DERATING OVER FULL 
OPERATING TEMPERATURE RANGE 

'" 100 ,-----.,:-------.,:-''"--, 

75 

50 

25 

DERATE L250/0rc 
ABOVE 41l"C 

(AMBIENT REFERENCE) 

DERATE 1.250/0/oC/ 
(CASE REFERENCE) 

-SPECIFIED OPERATING TEMPERATURE RANGE 
O~ ___ -L_~ ___ ~_-L~ 

-30 20 40 60 70 

TEMPERATURE (OC) 

Fig. 1. Power output derating can be re
ferred to ambient or case. 

Derating: The degree output is reduced 
as temperature increases. Usually ref
erenced to ambient case temperature 
and shown on a graph. 

Efficiency: Ratio of the output power to 
the required input power. Usually ex
pressed as a percentage given nominal 
environmental temperature. 

EMI/RFI: Interference electronic cir
cuitry caused by energy from electro
mechanical or radio frequency power 
supplies. 

. Foldback: Built-in protective circuits 
that automatically reduce the output 
voltage and/or current to very low lev
els in the event of an overload. 

Holdover (Holdup): The interval that 
rated output will continue after input 
ceases. Usually milliseconds. 

Input reflected current: The peak-to
peak alternating current generated by 
switching transients in DC / DC convert
ers. Should not exceed 1 %. 

Inrush current limiting: Built-in cir
cuits that monitor high currents 
through the rectifiers to the capacitors 
at turn ON. Circuit is usually inhibited 
as capacitors attain full charge. 

Nominal rating: The spec value of the 
supply at stated conditions of input, 
output, and temperatlJre. 

Overshoot: A transient voltage change 
occurring during turn ON or OFF or 
during an abrupt load change. 

Overvoltage (Overload) protection: 
Built-in circuits that protect the load 
or the supply by shutting it down or 
providing foldback. 

Recovery: The time interval between 
the termination of an overload and 
restoration to normal operations. 

3 100r----------,-~ 
;; 
0:1 
~ 75 FULL RATED 
:= OUTPUT 
~ FOLDBACK LEVEL I CURRENT 
- 20T025%OF II 
~ 50 FULL RATED OUTPUT I 

~ I 
~ I 
~ ~ I 

~ : '" 0L-_---.1.::...._..L_--I'--_--'-__ '-
o 50 75 100 

OUTPUT CURRENT RELATIVE TO FULL RATING ('10) 

Fig. 2. Current foldback limiting self
resets with removal of fault. 

Response: The time interval between a 
stated step change in input voltage or 
load current and return of output to 
normal operating conditions. 

glO0tc:==~:====1 
'3 
;; 
c 75 
!;;: 
'" := 

50 ~ 

~ 
'" ~ 25 
'" ;:§ 
~ 

RATED DC 
OUTPUT VOLTAGE 

RATED 

5 0 '--_-'-__ .L..._--' __ -'-_l.. 
15 0 25 50 75 100 110 to 120 
'" OUTPUT CURRENT RELATIVE TO FULL RATING (%) 

Fig. 3. Current limiting restrictions output 
current to a valve somewhat greater than 
full rated output; it resets when fault is 
removed. 

Sensing: Regulation techniques that 
monitor output voltage and/or current. 
Local sensing refers to the output ter
minals. Remote sensing allows a feed
back from the load circuit to the power 
supply. 

Soft start: Allows the supply to start 
from zero current and/or voltage over 
a stated period of time during start up 
to prevent voltage overshoots and cur
rent imbalances. 

Switchers: Power supplies using 
switching techniques to achieve high 
efficiency regulation. These techniques 
can have attendant EMI/RFI problems. 

Tracking: The maintaining of fixed ra
tios between multiple outlets despite 
variations in line, load or temperature. 
Particularly important in supplies with 
symetrical (+) ( -) outputs. 

Transient protection: Circuitry de
signed to protect the supply from high 
amplitude line transients. Generally ex
pressed in terms of peak voltage and 
maximum transient time duration. 



Thermal Conductivity, 
Material JI (m.K) 

Diamond 658 
BeO 167 
Graphite 117-200 
Bonded SiC 42 
MgO 42 

A/20 3 33 
TiC 33 
BN 28 
Mullite 6.3 
Titania 3.3-4.2 
Porcelain 1.7 
Fused silica glass 1.5 
Soda-lime glass 0.8 
Cast epoxies 0.17-1.3 
Wood 0.5-2.5 
Melamines 0.3-0.7 
Mica 0.3-0.7 
Phenolics (molded) 0.17-0.67 
Polyethylenes 0.33 
Nylons 0.17-0.25 
TFE fluorocarbons 0.25 
Elastomers 0.08-0.17 
Foams 0.003-0.04 



RELATIVE QUANTITY SYMBOLS PREFIXES FOR SI UNITS 

#- not equal to Multiple PrefIX Symbol 
approximately equal to 

oc proportional to 1012 tera T 
< smaller than 109 giga G 
:5: smaller than or equal to 

106 M « much smaller than mega 

> larger than 103 kilo k 
~ larger than or equal to 10-3 milli much larger than m » 

- identical to or equivalent 10--6 micro Jl 
i increases 10-9 nano n 
.!. decreases 10-12 pico p 

Quantity Symbol SI Unit . Symbol Derivation 
acceleration a m s-2 velocity /time 
acceleration due to g m s-2 velocity/time 

gravity 
amount of substance n mole mol mole fraction (n) used 
amplification factor Jl a ratio 

angle 8bCjlI,ClI 

angle of incidence degree or radian 

angle of refraction r degree or radian 

angle, Bragg 9 number 

angle, critical c degree or radian 

anode slope resistance RA ohID n !Na/fl fa 

area A metres squared m2 I x b 

atomic number Z a number number of protons 
Avogadro constant L,NA number 
breadth b metre m fundamental unit 
capacitance C farad F charge/p.d. 

charge, electric Q coulomb C current x time 

charge on electron e coulomb C 1·6 x 10-19 C 

conductance G ohm-l 0-1 reciprocal of resistance 
current, electric I ampere A . fundamental unit 

decay constant A- a ratio 

density p kg m-3 mlV 
distance along path s metre m fundamental unit 

efficiency T/ a ratio work output/work input 

electrochemical equiv. z gC-1 mass/charge 
electromotive force E volt V energy/charge 
electron e 
energy E joule J Nm 

energy, kinetic Ek joule J N m. Ek = 1{2nru 2 

energy, potential Ep joule J N m. Ep =mgh 
Faraday constant F coulomb mol-I Cmol-l 96,500 C mol-l 

field strength, electric E Vm-1 potential gradient: p.djdist. 

field-strength magnetic H ampere-turns cUrrent x no. of turns 

flux, magnetic tl> weber Wb e.m.f/rate of change of flux 

flux density B tesla T flux/area 
focal length f metre m 
force F newton N kg m s-2 

free energy flG joule J 

frequency f hertz Hz osciliations/time 
gas constant r joule J energy 
half-life,radioactivity t1l2 second fundamental unit 
heat capacity C J K-l quantity of heat/temp. rise 

heat of reaction flH joule J heat energy 

heat capacity, specific c J K-l kg-I heat capacity/mass 
heat, quantity of q joule J energy 



Quantity Symbol SI Unit Symbol Derivation 
height h metre m fundamental unit 

image distance 1) metre m fundamental unit 

inductance, mutual M henry H induced e.m.f./rate of change of current 
inductance, self L henry H 
intensity of radiation I a number 
latent heat L joule J quantity of heat 
latent heat, specific I J kg-I quantity of heat 

latent heat, molar Lm joule mol- l J quantity of heat 
length I metre m fundamental unit 
magnetizing force H ampere-turns 
magnetic moment m Wbm torque in unit magnetic field 
magnification, linear m a ratio 
mass m kilogramme kg fundamental unit 
mass number A a number number of neutrons + protons 
molar volume Vm (dm3 ) . volume of I mole 
molar solution M a ratio moles/dm3 

moment of force Nm force x perp. distance 

neutron number N a number number of neutrons 
number n 
number of molecules N 
number turns on coil n a number 
number order spectrum p a number 
object distance u metre m fundamental unit 
peak current 10 ampere A see current 
peak e.m.f. Eo volt V see e.m.f. 
period T second fundamental unit 

penneability 11 Hm-I henry/metre 

penneability, vacuum 110 Hm-I 

penneability, relative I1r a ratio 11 = J!. 110 
permittivity E Fm-I farad/metre 
pennittivity, vacuum Eo Fm-I farad/metre 

permittivity, relative Er a ratio Er =" Eo 
potential, electric V volt V energy/charge 
potential difference V volt V enerfY /charge 
power p watt W J s-

pressure p pascal Pa N m-2: force/area 
radius metre m fundamental unit 
reactance X ohm Q Eollo 
refractive index n a ratio 
resistance R ohm Q p.d./current 

resistivity, electrical P ohm-metre resistance x length 

relative density d a ratio PsublPwater 

r.m.s. current Ir.m.s ampere A see current 
r.m.s. voltage Vr.m.s volt V see e.m.f. 
slit separation s metre m fundamental unit 
tension T newton N see force 

temperature, Celsius 9 degree C °C from kelvin 

temp. interval a degree o or K 

temp. absolute T kelvin K fundamental unit 
thickness d metre m fundamental unit 
time t second fundamental unit 
torque T Nm see moment 
turns ratio T a ratio nsec!nprim 
(unit of electricity) kWh kilowatt x hour 

velocity U,1) ms- l distance/time 

velocity, angular 0) second- l s-I angliWme 
velocity, e.m.waves c m s-I 

velocity of sound 1) m s-I 

volume V metre cubed m3 I x b x h 

wavelength A- metre m fundamental unit 

work w joule J force x distance (Nm) 
weight W newton N kg m s-20r mg 



THYRISTORS 
A thyristor is a four-layer semiconductor 
(pnpn) that can be switched from an 
OFF to an ON state. This is usually done 
by a voltage or current pulse to the gate 
terminal. The device will then continue 
to conduct so long as the principal cur

. rent of the device flows through the 
thyristor's two main terminals. 

In many respects a thyristor is analo
gous to an electromechanical latching 
relay. In fact, thyristors have largely re
placed these relays in newer equipment 
designs. But, misapplications andlor 
failure to fully understand the parame
ters of these and other solid state de
vices often leads to catastrophic field 
failures. 

The terminology shown on this page 
has been condensed from common in
dustry data books and is intended to be 
a guide for th~ engineer. 

SCR TRIAC 

~.t-~. -#: .. 
MAIN 

CATHODE TERM #2 

di/dt: Critical rate of rise of ON state cur
rent is the user's maximum design limit 
(Fig. 1). 

diR/dt: Rate of decay of ON state current 
(Fig. 1 & 2). 

dv/dt (critical): Rate of rise of OFF state 
voltage. Lowest voltage rate of rise to 
cause a thyristor to turn ON. 

dv/dt (reapplied) : Rate of rise of 
reapplied OFF state voltage. 

IFsM : Nonrepetitive ON state surge cur
rent in diodes. Maximum peak value of 
¥2 cycles (60 Hz) a diode can withstand 
up to 100 times in its lifetime. 

!.r~M: Nonrepetitive ON state surge cur
rent in thyristors. Maximum peak value 
of 60 Hz cycles a thyristor can with
stand up to 100 times in its lifetime. 

IORM/IRRM: Maximum peak forward/ 
reverse leakage current at specified 
temperature and repetit.ive conditions. 

IGOM : Continuous gate curr~nt not to 
trigger. Highest dc gate current that will 
not cause thyristor to switch from OFF 
to ON at a specific temperature. 

fORWARD 
VOlTAGE 

REVERSE 

VDRM 

VOLTAGE "TURN : 
ITM :t OFf -: Iq 

fORWARD dildl ,- -\: i diRldl 
CURRENT 0 +r ORR 

REVERSE 1-Ip-, IR(REC) 
CURRENT ta -II tb 

Fig. 1. Concurrent voltage 
and current wavefonns 

-IR(REC) or lOS 

Fig. 2. Recovery current 
wavefonn 

IGT: Continuous gate trigger current. Ab
solute minimum gate current required 
to switch thyristor from OFF to ON. 

IH : Holding Current. Minimum current 
required to hold thyristor ON. 

IL: Latching current. Minimum current 
required to hold thyristor ON· after re
moval of gate drive. 

IcREc); Recovery current. Peak value of 
reverse current during recovery or turn 
OFF (Fig. 1 & 2). 

los: Ove;shoot current. See IRCREc), 

12t: Maximum ON state, short time 
thermal capacity of the silicon element 
for operations less than ¥2 cycle of 180" 
conduction angle. 

h(AV): Average ON state current (max.) 

Q"R: Reverse recovered charge (Fig. 1). 

R'Jc: Junction-to-case thermal resis
tance in degrees C per watt. 

TccMAx): Max. allowable case tempera
ture. 

TJ(MAx): Maximum allowable junction 
temp. 

td: Delay time. Interval between a 
specified point at beginning of gate 
pulse and the instant at which the prin-

ANODE 
VOlTAGE 

ANODE 
CURRENT 

~I CURRENT 

I' , ,--+Ion_' 
, I 
I I 
I I 
I I 
I I 
I I 
I 

, 

tJ 
Fig. 3. Tum-on time wavefonns 

cipal voltage drops to a specified value. 
(OFF-ON) (Fig. 3) 

ton: Turn-on time. The sum of delay time 
and rise time. (OFF-ON) (Fig. 3) 

t.,: Turn-off time. Time between ,princi
pal current reaching zero and the in
stant thyristor can block forward volt
age without turning ON. (Fig. 1) 

tr: Rise time. Time between principal 
voltage dropping from one value to a 
second lower value when thyristor turns 
from OFF to ON. (Fig. 3) 

t.r: Reverse reco,very time. (Fig. 2) 

VORM/VRRM: Maximum repetitive peak 
OFF state/reverse voltage excluding 
non-repetitive transients. 

VosMNRSM: Maximum nonrepetitive peak 
OFF state/reverse voltage. 

VFMNTM: Maximum forward voltage drop 
at a specific forward current and case 
temp. 

VGOM: Gate non trigger voltage. Highest 
dc voltage that will not cause thyristor 
to switch from OFF to ON. 

VLATCH: Latching voltage. Voltage re
quired for thyristor to latch ON at a 
given gate current and junction temp. 

VTM(OYN): Dynamic ON state voltag.e. 
Transient ON state voltage of thyristor 
when triggered into conduction for a 
given load and time. 



MATERIALS/HANDLING 

Catalyst: A substance which changes 
the rate of chemical reaction. Very 
small quantities can cause fast change. 

Conformal coating Sprayed or dipped. 
A thin conformal jacket which protects 
an assembly from moisture or other de
grading environments. 

Curing agent: See catalyst. 

Hardener: See catalyst. 

Hermetic: A permanent gas-tight seal. 

RTV: Room Temperature Vulcanizing. 
Associat!!d with silicone rubber sealants 
which vulcanize at room temperature. 

Thermoplastic: Plastic materials which 
can be made to flow repeatedly with the 
application of heat. 

Thermosetting: Plastics which once 
cured cannot be made to flow again. 

Thixotropy: The property of a coating 
compound which has low viscosity 
when agitated, but which thickens 
when the agitation ceases. 

Viscosity: Measured in units of poise or 
centipoise. The property of a liquid 
which resists internal flow. Low vis
cosity equates with thin and vice-versa. 

PROCESSING 

Casting: Parts or assemblies are placed 
in a mold. Encapsulating material is 
added and cured. Part is then removed 
from the mold. 

Dip coating: Part or assembly is dipped 
into the encapsulating material. Final 
thickness is determined by number of 
dips, viscosity, rate of withdrawal, and 
temperature. 

Embedding: Wherein an encapsulant 
substantially fills all voids in and about 
an assembly. 

Impregnation: A process of encapsula
tion involving evacuating all air and 
then allowing the encapsulating mate
rial to flow in and fill all voids. 

Molding: Similar to casting except this 
process usually implies multi cavity 
molds and costly machines. 

Potting: Wherein the part or assembly 
is immersed in an encapsulating mate
rial contained in a shell which becomes 
a permanent outer surface after curing. 

DIELECTRIC 

Arc resistance: An encapsulant's re
sistance to the formation of a conduc
tive path or track. Measured in time. 

Breakdown voltage: The voltage at 
which an encapsulant fails electrically. 

Capacitance: The property of conduc
tors and dielectrics which allows the 
storage of an electrical charge when 
the voltage is applied. 

Corona: A luminous discharge of elec
tricity due to air ionization when a cer-

tain voltage is reached. Can be internal 
or external. The formation of ozone can 
cause rapid deterioration of certain 
materials. 

Dielectric: Insulator (Nonconductor.) 

Dielectric constant: The property of a 
material that determines its ability to 
store electrostatic energy. 

Dielectric strength: The ratio of di
electric breakdown to the thickness of 
insulating material. 

Dissipation factor: The ratio of a 
dielectric material's energy losses. 

Flashover: Point at which an electric 
discharge occurs around an edge or 
across a surface. Can result in a carbon 
track and permanent degradation. 

Insulation resistance: (IR) An insulat
ing material's total DC leakage. 

Surface resistivity: The resistance of 
the surface of an insulating material 
to the flow of direct current. 

Voltage endurance: Sometimes called 
corona resistance. The ability of a ma
terial to withstand the application of 
sustained high voltage. 

Volume resistivity: The resistance of a 
material to direct current flow as a 
measure of volume. Expressed as ohm
centimeters. 



EIA/MIL Resistor Color Codes 

.. ~ I » 
<r-r § 

E 

lr olenonce 

Multiplier 

Second digit 

First di it g 

Color code for general-purpose industrial resistors 

.'10 ,.l-
,-r 

, 

I 

Wide first band and blue 
fifth band denotes flame-Wide first band denotes 

wirewound resistor '--_____ ...... proof wirewound resistor 

Color code for general-purpose wirewound resistors 

Significant Example: 
Color digit Multiplier Tolerance 

Black 0 1 
Brown 1 10 ±1% 
Red 2 100 ± 2% 
Orange 3 1000 ± 3% 
Yellow 4 10,000 ± 4% 
Green 5 100,000 
Blue 6 1,000,000 Yellow (4) 
Violet 7 10,000,000 

Violet(7) Gray 8 
White 9 Red(OO) Gold(±5%) =4700n ±5% 
Gold 0.1 ± 5% 
Sitver 0.01 ±10% 
No color ±20_% 



Accuracy 
The variation of unit performance, i.e., 
time delay, voltage trip point, etc., over 
the specified conditions of ambient 
temperature, input voltage range, and 
time between operations. 

Adjustability 
The changing of a unit set point, within 
the specified range of unit operation, by 
means of internal or external adjustment 
mechanism (Le., changing time delay 
with potentiometer). 

Contact Rating 
The electrical power-handling capability 
of relay contacts under specified envi
ronmental conditions and for a pre
scribed number of operations. . 

Delayed Interval Timing 
Function 
Input voltage is applied continuously. 
The timing cycle is started by momen
tarily actuating the control circuit. The 
functions of separate Delay-On-Operate 
and interval type timers are combined in 
one package providing a single OFF
ON-OFF output cycles 
Also called: single shot. 

Delay-On-Operate Timing 
Function 
Application of the input voltage starts 
the time delay. At completion of the 
time delay, the relay contacts transfer. 
Also called: Delay-On-Make, On-Delay, 
Delay Relay, Delay-On-Pickup. 

Delay-On-Release Timing 
Function 
Input voltage must be supplied contin
uously to timer. Actuation of control 
circuit causes relay contacts to transfer 
immediately. Time delay starts when 
control circuit is released. The relay re
mains energized for the duration of the 
time delay--thende-energizes. 
Also called: Delay-On-Break, Off-Delay, 
Delay-On-Dropout, Delay-On
Energization. 

Frequency Sensor 
A device that monitors a predetermined 
oVerfrequency and/or underfrequecy con
dition, and changes output state when 
these conditions exist. 

Hysteresis 
The difference between the response of a 
unit or system to an increasing and a 
decreasing signal (example: a voltage 
sensor). 

Interval Timer Timing 
Function 
Application of input voltage causes re
lay contacts to transfer and time delay 
to begin. At completion of the time 
delay, the relay contacts return to de
energized state. 
Also called: Delay Interval, One Shot. 

Output Control 
The switching device, either solid-state 
or electromechanical, used in the unit to 
control the load connected to the output 
terminal(s). 

Phase Sensor 
A device that monitors for proper phase 
rotation in 3-phase systems. 

Programmability 
Ability to modify function, time delay 
or input voltage of a timer. 

Recovery Timer 
(Delay-On-Operate/Interval 
Timer) 
The minimum time that input volt
age must be interrupted prior to 
time-out to insure a successive tim
ing cycle within the specified limits. 

(Delay-On-Release) 
The minimum duration of time that 
control circuit must be re-actuated to 
insure a new timing cycle when the 
control circuit is released. 

Recycle Time 
(Delay-Oo-Operate or 
Interval Timer) 
The minimum time that input volt
age must be interrupted after the 

timing cycle is completed to assure 
a successive timing cycle within the 
repeatability specified. 

(Delay-On-Release) 
The minimum duration of time that 
control circuit must be actuated to 
insure a successive timing cycle 
within the repeatability specified 
when the control circuit is released. 

Repeat Cycle Timer Timing 
Function 
Application of power automatically 
initiates continuous off-on cycling of 
the output relay. 
Also called: flasher, intervalometer 

Reset Time 
The time required for the contacts to 
return to normal position when power 
is removed. 

Reverse Polarity Protection 
Blocking circuitry arrangement within 
the timer to prevent damage or output 
actuation if reverse polarity input volt
age is applied. 

Tolerance 
The difference between specified and 
actual timing or sense point (factory 
setup tolerance). 

Transient Protection 
Prevents damage to unit if positive or 
negative transients are applied to the 
unit. Insures proper operation of the 
unit during and after transient occur
rence. Max. transients are usually 
specified as to amplitude and duration, 
i.e., lOOOV for 1 second. 

Trip Point 
The predetermined point at which a 
sensing device is set to change the out
put state. 

Voltage Sensor 
A device that monitors for a predeter
mined overvoltage and/or undervoltage 
condition, and changes output state 
when these conditions exist. 



RELAYS 
Hybrid: Isolated input and output 
either with a solid-state input and an 
electromechanical output or vice versa. 
Typically a reed switch is u.sed to trig
ger a solid-state output or a solid-state 
amplifier is used to trigger an electro-
mechanical relay. . 

Differential: Have multiple windings 
to function when voltage, current and/ 
or power difference reaches a specific 
level or value. 

Close-differential: The dropout value 
is specified close to the pickup value. 

Frequency sensitive: Operates at a set 
frequency or within specific frequency 
bands. A resonant reed, for example. 

Hermetically sealed: Totally sealed by 
glass-to-metal or metal-to-metal seals 
to ensure very low rates of gas leakage 
over long time periods. 
Encapsulated: Imbedded in a suitable 
potting compound. 

Sealed: Enclosed in a rel~tively air
tight cover. (Not the same as hermeti-
cally sealed.) . 

Covered: Unsealed metal or plastic 
enclosure or housing. 

CONTACTS 
Dry circuit: contacts that carry current 
but do not open or close during ener-

NORMALLY OPEN 
(MAKE CONTACT! 

NORMALLY CLOSED 
(BREAK CONTACT! 

CLOSED 

OPEN 

+---OT --'-01 BT! 1-
_FAT~ 

I 
I OPEN 
I 

CLOSED 

SPECIFIED SPECIFIED 
PICKUP HOLD 

RANGE OF \ / RANGE OF 
MEASURED PICKUP . . MEASURED HOLD 

AND MEASURED AND MEASURED 
NONPICKUP DROPOUT 

\ rr---;;:;:..::~ I 
SPECIFIED SPECIFIED 
NONPICKUP DROPOUT 

,--________ ~I~ 

~ 
~ 

~------------------~~ ~.? 
TIME_ 

~ 

glzmg of the load circuit. Often 
wrongly used in reference to low level 
contacts. 
Low Level: Contacts controlling rela
tively low voltages and low currents. 
Generally below 5 V dc and lOmA. 

OPERATING CHARACTERISTICS 
Measured dropout: The value at which 
all contacts restore to their uIlOper
ated position as current or voltage de
creases. 

Specified dropout: The value at or 
above which all contacts must restore 
to their unoperated position as voltage 
or current is decreased. 

I 
I 

: OPEN 

+- RT...:-I II+- BT 
+---FAT~ 

I 
CLOSED 

+- RT--

_OT -- il'--+---;B=T-'\rf+------!I.BT~ BREAK 
+--- FAT ----, FATI CLOSED 

TRANSFER BREAK 
BREAK CLOSED I n nil 

: IU ~II'~ CHAillR 

I +-IAT Ii n 

+- RT ---+ : I-BT' 

+-- FAT ------
TIME PICKUP TIME DROPOUJ 

o o 

Fig. 2. Typical time vi. current (non
inductive load) 

OT ~ OPEN TIME 
BT ~ BOUNCE TIME 
FAT ~ FINAL ACTUATION TIME 
IAT ~ INITIAL ACTUATION TIME 
RT ~ RELEASETIME 
n ~ TRANSFER TIME 

Specified hold: The value that must be 
reached before any contact .change oc
curs as voltage or current is decreased 
on an operated relay. 
Specified nonpickup: The value that 
must be reached before any contact 
change occurs as voltage or current 
decreases on an unoperated relay. 

Measured pickup: The value at which 
all contacts function as voltage or cur
rent increases on an unoperated relay. 

Specified pickup. The value at or be
low which all contacts must function 
as voltage or current increases on an 
unoperated relay. 
Sensitivity: Specified pickup expressed, 
in watts. 
Normal bridging: The make-before
break action between adjacent contacts 
on relays designed for this purpose. 
Abnormal bridging: The undesired 
closing of contacts caused by a metal 
bridge or protrusion developed by 
arcing. 

Magnetic freezing: Sticking of the 
armature to the core as a result of 
residual magnetism. 

TIME 
Actuation: The interval from coil ener
gization or de-energization to the func~ 
tioning of a specified contact. 

Initial actuation: The interval from 
coil energization or de-energization to 
the first closing or opening of a,pre
viously open or closed contact. 

Final actuation: Sum of initial actua
tion and bounce intervals following an 
actuation. 

Contact bounce: The interval from 
close Qr opening of a contact to the end ' 
of the bounce of "chatter." 

Chatter: See bounce. 

Operate: Normally taken as the inter
val between energization and the open
ing or closing of the last contact to 
function not· including bounce: 

Release: Normally taken as the inter
val between de-energization and the 
opening or closing of the last cantact to 
function excludlng bounce. 

Transfer: The interval between open
inga closed contact and closhig an 
open contact of a break-before-make 
relay. 



Avalanche Photodiode: A photodiode 
that takes advantage of avalanche mul
tiplication of photocurrent. It is par
ticularly suited to low noise and / or 
high speed applications. 

Contrast: A noticeable difference in 
color, brightness, or other characteris
tics in a side-by-side comparison. 

Chrominance Contrast: The color con
trast between two adjacent surfaces of 
identical area, shape, texture, and lu
minance. The human eye is more sensi
tive to differences in color than it is to 
differences in brightness. 

Current Transfer Ratio: The ratio of 
an optocoupler's output current to in
put current at a specified bias. 

Dark Current: The leakage current of 
a photodetector with no incident light. 

Dominant Wavelength: The wave
length that is a quantitative measure 
of apparent color of light as perceived 
by the human eye. 

Infrared Radiation: The electromag
netic wavelength region between ap
proximately 0.75 and 100 micrometers 
longer than the wavelength of visible 
light. 

Interrupter (module): A device that 
produces an electrical output signal 
when an object breaks the light (visi
ble or invisible) between a light source 
and a photodetector~ 

LIGHT 
SOURCE 

(EMITTER) 

PHOTO 
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//' LED -®- I~D IRED) 
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DARLINGTON 

~ PHOTO-

~® 
DIODE 

~ B"-

WITH BASE '"~"'~ } PHOTO-

~lQ 
TRANSISTOR 

WITHOUT 
BASE CONNECTION E 

IRED: An infrared-emitting diode. See 
light-emitting diode. 

Light Current: The current that flows 
through a photodetector when it is ex
posed to radiant energy. 

'Light-Emitting Diode (LED): A semi
conductor diode that emits incoherent 
light at its PN juilction when forward 
biased. The light can be in the visible or 
invisible (infrared) wavelength region. 

Luminance Contrast: The observed 
brightness of a light-emitting element 
compared to the brightness of the "sur
round," an integral part of the device 
and inseparable from it. 

Optocoupler: A device that transmits 
electrical signals, without electrical 
connection, between a light source (in
put) and the receiver (output). The in
put is generally an LED; the output 
might be a photodiode, phototransis
tor, a photo-Darlington, etc. Some
times referred to as optoisolator. 

Peak Wavelength: The wavelength at 
the peak of the radiated spectrum of an, 
emitter. 

Photo-Darlington: A light-sensitive 
Darlington-connected transistor pair. 
The photo-Darlington has a very high 
sensitivity to illumination or radiation. 

OPTOCOUPLER 

~J r:) --
WITH PHOTO-
TRANSISTOR OUTPUT 

(t ~ --+ -
WITH PHOTO-
DIODE OUTPUT 

Photodetector: A device that provides 
an electrical output signal when sub
jected to radiation in the visible, infra
red, or ultraviolet regions of the elec
tromagnetic spectrum. Photodiodes, 
phototransistors, and photo-Dar ling
tons are the most common type of 
photodetectors. 

Photodiode: A junction diode that is re
sponsive to radiant energy. Photodi
odes have a high degree of linearity 
between the input radiation and the 
output current, and faster switching 
speeds than photo transistors. 

Photothyristor: A thyristor whose 
switching action is controlled by light 
applied to the thyristor gate. 

Phototransistor: A light-sensitive tran
sister that delivers an electrical output 
proportional to the light intensity at its 
input. The low-level photocurrent that 
is generated is amplified by the current 
gain of the transistor. The base region 
(or gate in a FET) mayor may not be 
brought out as an external terminal. 

Point Source: A source with a maxi
mum dimension less than one-tenth the 
distance between sources and detector. 

Reflector (module): A device contain
ing a light source and a photodetector 
that detects any object that reflects 
light produced by the source back to 
the detector. 
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Anode: One of two plates or conductors. In 
polarized capacitors, the anode should be 
connected to the positive conductor in the 
circuit. 

Capacitive Reactance: The opposition (in 
ohms )of capacitance to the flow of alternating 
current, equal to the reciprocal of the product 
of the angular frequency (21t times frequency 
in Hertz) of the current times the capacitance 
in farads. 

Cathode: One of two plates or conductors. 
In electrostatic capacitors the cathode is 
metallic. In electrolytic capacitors the cath
ode is a liquid, gel or other conductive rnate
rial which is in intimate contact with a metal
lic cathodic connection. 

Dielectric Constant: The ratio of the capac
itance of a capacitor with some material other 
than air between the capacitor plates to the 
capacitance of the same· capacitor with air 
between the plates. For example, the dielec
tric constants of air, Teflon®, polystyrene 
and ruby mica are 1, 2.1, 2.6 and 5.4, 
respectively. 

Electrolytic: A capacitor with one metallic 
conductor (generally the anode) and with a 
liquid or semiconductor cathode. Nonpolar
ized electrolytic capacitors generally have 
two equal anodes as well as. the liquid cath
ode. These anodes operate alternately as anode 
and cathodic connection as alternating cur
rent is applied. 

Electrostatic: One of two general classes of 
capacitors in which two or more discrete 
metallic conductors are present and sepa
rated by an insulating dielectric material. 
Examples include: mica, ceramic, film, and 
paper types. 

Farad: The basic unit of measure in capaci
tors. A capacitor charged to one volt with a 
charge of one coulomb (one ampere flowing 
for one second) has a capacitance of one 
farad. Capacitors are generally rated at por
tions of a farad (microfarads or picofarads). 

1· farad (F) = 1,000,000 microfarads (~F) 1 
microfarad (~F) = 1,000,000 picof8mds (pF) 

Impedance: All capacitors exhibit impedance. It 
is a function of capacitor type and internal con
struction. This can be particularly important in 
certain applications such as filters for switching 
power supplies. Capacitors used in these applica
tions often have special multiple tab construction 
to shorten current paths and to reduce internal 
resistance. 

Leakage Current: Expressed as dcl for elec- . 
trolytic capacitors, a measure of the intrinsic losses 
in a charged capacitor. Generally speaking, the 
lower the dcl, the higher quality the capacitor. 

Power Factor: A measure of the overall effi
ciency of a capacitor. Power factor ratings take all 
internal losses into consideration in a complex 
formula. This parameter of certain .capacitors is 
often very important in AC applications such as 
motor-start and/or motor-run capacitors 

electrolytic capacitor under stated condi
tions. In general, the higher the ripple cur
rent applied, the shorter the operating life 
of the capacitor will 1X:. Application of . 
significantly higher than rated ripple cur
rents can shorten the capacitor life dramati
cally and may even cause catastrophic fail
ure (explosion). 

Surge Voltage: The momentary surge volt
age which may be applied for a stated length 
oftime without doing permanent damage to 
the unit. 

Temperature: Capacitors are generally rated 
at 25°C at sea level under specific humidity 
conditions. Operating temperature ranges are 
also given, along with derating (reliability) 
curves for operation at temperatures other 
than 25°C. 

Temperature Coefficient: Expressed as TC 
Rated Voltage: The rated working voltage of a in ppm (parts per million) or in percent (%) 
capacitor. Generally expressed in DC Volts, from the norm of 25°C. This is seldom a 
(V dcw). This is the voltage at which a capacitor straight line and may vary widely for certain 
may be safely operated at 25T continuously types. Most capacitors have positive TC in 
within its overall parameters. that the capacitance increases as temperature 

Ripple Current: The total amount of alternating 
and direct current that may be applied to an 

increases. Some types, however, have nega
tive TC in that the capacitance decreases as 
temperature increases. 

Multi-
Color Digit plier 

Black 0 1 

Brown 1 10 

Red 2 100 

Orange 3 1000 

Yellow 4 10000 

Green 5 

Blue 6 

Violet 7 

Gray 8. 0.01 

White 9 0.1 

Silver 

Gold 

Ceramic Capacitor Codes 
(Capacitance Given In pF) 

Tolerance 
Class 1 Temperature 

lOpFor Over Coemcient 
less ,1OpF Class 2 ppmoC 

±2.OpF ±20% ±20% 0 

±O.lpF ±1% ..,.33 

±2% -75 

±3% -150 

+100%--0% -220 

±O.5pF ±5% ±5% -330 

-470 

-750 

±O.25pF +80%-20% +150to-1500 

±1.OpF ±1O% ±1O% +100to-750 

Signi-
ficant Multi-
Figure plier 

0.0 -1 

~10 

1.0 -100 

1.5 -1000 

2.0 -10000 

3.3 +1 

4.7 +10 

7.5 +100 

+1000 

+10000 
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Abbreviations/Acronyms 

A-1114, 8-1037, C-1116, 0-1068 
AC Power Supplies, Product 

Selection Guide 
ASCII Code 
Batteries, Product Selection Guide 
Batteries & Fuel Cells, 

Characteristics 
Cabinets, Enclosures, Racks & 

Chassis, Product Selection Guide 
Capacitors, Basic Formulas 
Capacitors, Miniglossary 
Capacitors, Product Selection Guide 
Coils, Chokes, Inductors, 

Product Selection Guide 
Conductors, Maximum Current Capacity 

of Copper & Aluminum 
Connectors, Miniglossary 
Connectors, Terminals & Sockets, 

Product Selection Guide 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide 

DC Power Supplies, Product 
Selection Guide 

Delay Lines, Product Selection 
Guide 

Dielectrics, Thermal Conductivity 
Discrete Semiconductors, Product 

Selection Guide 
Displays, Readouts, & CRTs, 

Product Selection Guide 
EBCDIC Code 
Encapsulation, Miniglossary 
Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 
Selection Guide 

Fiber Optics, Miniglossary 
Fiber Optics, Product 

Selection Guide 
Filters, Power, Product 

Selection Guide 
Filters, Signal, Product 

Selection Guide 
Instruments, Test & Measuring, 

Product Selection Guide 
Interconnection Systems, Product 

Selection Guide 
Keyboards & Keypads, Product 

Selection Guide 
Lamps, Lights, & Indicators, 

Product Selection Guide 

0-2146 
0-1086 
0-1427 

0-1468 

C-1003 
A-1078 
A-1054 
A-1003 

C-1825 
C-1329 

C-1149 

0-1501 

A-1493 
C-1709 

8-1032 
0-1110 
C-1126 

C-1601 
8-1224 

8-1214 

A-1651 

0-1207 

C-1678 

8-1794 

Logofinder & Trademark Directories 
Microwave Components, Product 

Selection Guide 
Military Qualified Products List 
Motors, Drives, & Rotating Components, 

Product Selection Guide 
Opto Semiconductors, Miniglossary 
Oscilloscopes, Product 

Selection Guide 
Panel Hardware, Product 

Selection Guide 
Panel Meters, Analog & Digital, Product 

Selection Guide 
Potentiometers, Trimmers, Controls, & 

8-1233 
8-1334 

0-1406 

C-1582 

0-1340 

Rheostats, Product Selection Guide A-2013 
Power Supplies, Miniglossary 0-1522,0-2184 
Power Supplies, AC, Product 

Selection Guide 
Power Supplies, DC, Product 

Selection Guide 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide 

Relay Contact Forms 
Relays, Electromechanical, 

Miniglossary 
Relays, Product Selection Guide 
Resistor Color Codes 
Resistors, Product Selection Guide 
Servo Components, 

Miniglossary 
SI Units, Basic Guide To, 

0-2146 

0-1501 

8-1347 
8-1550 

8-1449 
8-1397 
A-1924 
A-1835 

8-1270,002244 

A·2080, 8·1666, C·1362, 002246 
Solenoids, Product Selection Guide 8-1614 
Switches, Product Selection Guide 8-1639 
Symbols-International Authorities 

A-1139,8-1024,C-1156,0-1090 
Thermal Components, Product 

Selection Guide 
Thermal Conductivity of Dielectrics 

at Room Temperature 
Thyristors/High Power Diodes, 

Miniglossary 
Timers, Miniglossary 
Trademark & Logofinder 

Directories 
Transducers & Encoders, Product 

Selection Guide 
Transformers, Product 

Selection Guide 
Wire & Cable, Product 

Selection Guide 
Wire Gauges-Diameter, Area, 

Copper Weight 

8-1831 

C-1709 

A·1728, A-2084 
8-1409,0-1149 

8-1872 

C-170S 

C-1864 



I riTiTiil selaction 
lWlIl.J gUlda qualified products lists-2440 

"Qualified Products Lists" are issued per
iodically by the U.S. Government as a guide, 
for the procurement of electronic components' 
by government contractors. Each list contains 
every separately designated part that has 
qualified under the latest Military Specifica
tion for its class and the name(s) of the 
manufacturer(s) of each 

Astro Lable Co., Inc. 

Bach-Simpson Ltd. 
Coaxial Dynamics 
General Electric Co., Cincinnati, OH 
Hickok Electrical Inst. Co. 
Ideal Precision Meter Co. 
International Microelectronics 
International Instruments Div., Sigma 

Instruments 
Non-Linear Systems 
Sencore, Inc. 
Sutton Designs, Inc. 
Westcon, Inc. 

Alexander Batteries 
A vex Electronics Corp. 
Eagle Pitcher Industries 
General Electric Co., Gainesville, FL 

Marathon Battery Co. 
National Custom Enterprises 
Rebling Plastics Co. 
SAFT America, Inc. 
Tauber Electronics Corp. 

Eastern Air Devices, Inc. 
EG&G Rotron, Inc. 
Globe Industries 
IMC Magnetics Corp., Westbury, NY 
TRW Motor Div. 

EEM is publishing the names of those 
North American companies that are qualified 
producers of one or more products in each of 
the lists that apply to a selected group of 
electronic products normally cataloged in 
these pages. Addresses for these companies 
will be found ip the EEM Yellow Pages. 

APM Hexseal Division 
Machine Components Corp. 
Multi-Flex Seals, Inc. 

Roanwell 

Anaconda-Ericsson, Inc., Continental Wire 
& Cable 

Carol Cable 
Dabum Electronics 
BIW Cable Systems, Inc. 
Brand-Rex Company 
Brim Electronics Inc. 
Carol Cable Co. West 
Cerro Wire & Cable Co. 
Chester Cable Corp. 
Collyer Insulated Wire Co. 
Consolidated Products Corp. 
General Cable Corp. 
ITT Surprenant Div. 
Marine Industrial Cable Corp. 
Mohawk Wire & Cable Corp. 
Monroe Wire & Cable Corp. 
The Okonite Co. 
Phalo Corp. 
Pirelli Cable Corp. 
Plastoid Corporation 
Rome Cable Corporation 
Teledyne Thermatics 
Times Wire & Cable Co. 
Vector Cable Co. 

Electronic Products Div./3M 
W.L. Gore & Assocs. 
Tempflex Cable 

8·1002 For manufacturers' sales offices, see yellow pages 

For the complete QPLs and 
update information write or call: 

Naval Publications and Forms Center 
5801 Tabor Ave. 

Philadelphia, PA 19120 
(215) 697-3321 

Anderson Power Products 
Carol Cable 
Burton Electrical Engineering 
FKC Engineering Co. 
General Cable Co., Cornish Products Div. 

Adams Russell Electronics Co. Inc. 
Astro Cable Co., Inc. 
Brim 'Electronics Inc. 
Cablewave Systems, Inc. 
Carol Cable 
Champlain Cable Corp. 
Cooper Inds.lBelden Div. 
Daburn Electronics 
Harbour Ind. Ltd., Canada 
ITT Surprenant 
Montrose Products Co. 
Penstock Inc. 
Phalo Corp. 
Plastoid Corp. 
Precision Tube Co., Inc. 
Saxton Wire and Cable 
Storm Products Co. 
Teledyne Thermatics 
Tensolite Co. 
Thermax Wire Corp. 
Times Fiber Communications, Inc. 
Uniform Tubes, Inc. 

Astrocom Electronics, Inc. 
Hiltronics Corp. 
Roanwell 
Telephonics 

EEM 1991 
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Astro Cable Co., Inc. 

BIW Cable Systems, Inc. 

Brand-Rex Company 

Brim Electronics Inc. 

ITT Surprenant 

Rome Cable Corp. 

Astro Cable Co., Inc. 
Cable USA, Inc. 
Brim Electronics Inc. 
Cooper Inds./Belden Div. 
Harbour Ind., Ltd., Canada 
Judd Wire 
Philadelphia Ins. Wire 
Teledyne Thermatics 

American Technical Ceramics 
A VX Ceramics Corp. 
Kemet Electronics 
Microcap Inc. 
Monolithic Components Corp. 
Murata Erie NA 
Republic Electronics Corp. 
S~ Fernando Electric Mfg. Co. 
Sprague Electric Co. 
Union Carbide Corp., Greenville, SC 
Unitrode Corp. 
U.S. Microtek Components 
Vitramon Inc. 

F-Dyne Electronics, Inc. 
Murata Erie, Canada 
Sprague Electric Co. 

ASC (formerly TRW) 
Del Electronics Corp. 
F-Dyne Electronics, Inc. 
Mepco/Electra Inc., Columbia, SC 

EEM 1991 

qualified products lists-2440 
Midwec Corp. 
San Fernando Electric Mfg. Co. (see also 

WES-CAP) 
Sprague Electric Co. 
TRW Capacitor Div. 

Electronic Concepts, Inc. 

F-Dyne Electronics, Inc. 

Kemet Electronics 

Sprague Electric Co. 

Union Carbide Corp., Greenville, SC 

Acushnet Capacitor Co., Inc. 
Alissa Manufacturing Co. 
Component Research Co., Inc. 
Del Electronics Corp. 
F-Dyne Electronics Inc. 

Kemet Electronics 
Sprague Electric Co. 
TRW Capacitors 
Union Carbide Corp., Greenville, SC 
West-Cap Arizona 

Cornell-Dubilier, Sangamo Components, 
Sanford, NC 

Mepco/Electra, Inc., Columbia, SC 
Sangamo Capacitor Div. 
Sprague Electric Co. 

Acushnet Electronics Co. 
Mallory Capacitor Co. 
Mepco/Centralab 
Mepco/Electra, Inc., West Palm Beach, FL. 
Sprague Electric Co. 
Transitor Electronics Inc. 
Union Carbide Corp., Greenville, SC 

For manufacturers' sales offices, see yellow pages 

Cornell-Dubilier Electronics, Sanford, NC 
Hunter-Stanley Electronics, Inc. 
Mallory Capacitor Co. 
Mepco/Centralab 
Mepco/Electra, Inc., West Palm Beach, Fl. 
Mepco/Electra, Inc., Columbia, SC 
Philips Comps./Discrete Prods. 
Sprague Electric Co. 
Tansitor Electronics, Inc. 

ASC (formerly TRW) 
Chicago Condenser Corp. 
Del Electronics Corp. 
High Energy Corp. 
Philips Comps./Discrete Prods. 
Sprague Electric Co. 
Stone City Products Co. 
TRW Capacitor Div. 
West-Cap Arizona 

American Technical Ceramics Div. 
A VX Electronics Corp. 
Coming Glass Works, Raleigh, NC 
Murata Erie NA 
Republic Electronics Corp. 
Vitramon Inc. 

Automation Components, Inc. 
A VX Ceramics Corp. 
Centralab, Los Angeles, CA 
Cera-Mite Corp. 
Coming Glass Works, Raleigh, NC 

Kemet Electronics 
Murata Erie, NC 

Republic Electronics Corp. 
San Fernando Electric Mfg. Co. 
Sprague Electric Co. 
Tusonix, Inc. 

8·1003 
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Union Carbide Corp., Greenville, sc 
Vitramon, Inc. 

A VX Electronics Corp. 
Kemet Electronics 
San Fernando Electric Mfg. Co. 

Sprague Electric Co. 

Acushnet Capacitor Co., Inc. 
ADI Electronics, Inc. 

, 

Cornell-Dubilier, Sangamo Components 

Del Electronics Corp. 
Kahgan Electronics Corp. 
Sangamo Capacitor Co. 
Silvered Electronic Mica Co., 

Inc. (SEMCO) 
Soshin Electric Ltd. (Distr. by Multi 

Products Inti.) 

Coming Glass Works, Raleigh, NC 
Vitramon, Inc. 

Johanson Mfg. Corp. 
Murata Erie, NA 
Sprague-Goodman Electronics, Inc. 
Voltronics Corp. 

Johanson Mfg. Corp. 
Murata Erie, NA 
Tusonix, Inc. 

Potter & Brumfield Div., AMF Inc., 

B-1 004 

qualified products lists-2440 
Gainesville, GA 

Airpax Corp., Cambridge, MD 
Heinemann Electric Co., 

Lawrenceville, NJ 

E-T-A Circuit Breakers 
, Mechanic Products Inc. 

Texas Insts./Metallurgical Materials 

Cambridge Thermionic Corp. 
Dale Electronics, Inc., Columbus Div. 
Delevan, SMD, Div. of API Inc. 
Jeffers Electronics, Inc. 
Nytronics Components Group, Inc. 
Piconics, Inc. 
Torotel Products, Inc. 
TRW Inductive Products Div. 
Vanguard Electronic Co., Inglewood, CA 
West-Cap Arizona 
Zambre Co. Inc. 

Amphenol, Wallingford, Conn. 
Bendix Corp., Electrical Components Div. 

Bumdy/Berco 
Coaxial Dynamics, Inc. 
ITT Cannon Electric 

AMP Incorporated 
Amphenol, Broadview, IL 
Cinch Connecto~ 
EDAC, Incorporated 
Elco Corp., Connector Div. 
Paladin Corp. 
TRW Connector Div., Elm Grove 

Village,lL 

For manufacturers' sales offices, see yellow pages 

Winchester Electronic Div., Litton 
Industries 

ADI Electronics, Inc. 
AMP, Inc. 
Amphenol, Wallingford, Conn. 
Cinch Connectors 
CW Industries 
General Connector Corp. 
ITT Cannon Electric, Fountain Valley, CA 
Matrix Science Corp. 
Positronic Industries, Inc. 
Souriau, Inc., Valencia, CA 
TRW Connectors Div., Elk Grove 

Village, IL 

Connector Industries of America 
Deutsch Elec., Component Div. 
.J"'UWUJ1, Inc. 

CW Industries 
AMP, Incorporated 
Electronic Products Div./3M 
T &B Ansley 

Paladin Corp. 
TRW Electronic Components, 

Minneapolis, MN 

Amphenol, Wallingford, Conn. 
Array Connector Corp. 
Glenair, Inc. 
Hermetic Seal Corp. 
Pyle-National Co. 
TRW Connectors, Minneapolis, MN 
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AMP Incorporated 
Continental Connector Corp. 
Dale Electronics Inc., Columbus, NE 
Hughes Aircraft Co., Connecting Devices 

Div., Irvine, CA 
Positronic Industries, Inc. 
Star-Tron Corp. 
U.S. Components, Inc. 
Winchester Electronics, Div. Litton 

Industries, Inc. 

CW Industries 
Hughes Aircraft Co., Connecting Device 

Div., Irvine, CA 

Adams Russell Electronics Co. Inc. 
AMP, Inc. 
Amphenol, Wallingford, Conn. 
Automatic Connector, Inc. 
Bendix Corp., Electrical Components Div. 
Cablewave Miniature Products 
Delta Electronics Mfg. Corp. 
ITT Cannon Electric, Phoenix, AZ 
Kings Electronics Co., Inc. 
M/A COM OMNI Spectra, Inc., Microwave 

Connector Div. 
Midwest Microwave 
Penstock Inc. 
Radial! 
Sealectro Corp. 
Solitron/Microwave 
Speciality Connector Co. 

American Time Products 
Bliley Electric 
Cinox Corp. 
Croven Ltd. 
CTS Knights 
Electronic Crystals 
Electronic Research 
McCoy Electronics 
M -Tron Electronics 
Murata Erie North America 
Philips Electronics 

qualified products lists-2440 
Quartztek 
Reeves-Hoffman 
C.R. Snelgrove 
Tadiran 
U.S. Crystal 

sher 

Technitrol 

Technitrol 

Antenna Specialists: The Allen Group 
Coaxial Dynamics 
Struthers Electronics Corp. 

Amperex Electronic Corp., Hicksville Div. 
Beam Tube Corp. 
Cetron Electronics 
EG & G, Inc., Electro-Optic Div. 
GEC Technology Corp. 
General Atronics Corp. 
General Electric Co., Microwave 

Tube Operation 
General Electric Co., MIDPS 
Imaging and Sensing Technology Corp. 
ITT Electron Tube Div. 
Litton Industries, Electron Tube Div., 

Williamsport, P A 
LND, Inc. 
Machlett Labs., Inc. 
Microwave Assoc., Inc., Burlington, MA 
M.U. Incorporated 
National Electronics, Inc. 
OMNI-Waye Electronics Corp. 
Philips ECG, Inc., Altoona, PA 
Raytheon Co., Quincy, MA 
Raytheon, Waltham, MA 
RCA Corp., Lancaster, PA 
TGM Detectors, Inc. 
Thomas Electronics, Inc. 
Thomson-CSF Comps. Corp., Dover, NJ 
Varian Assoc., Palo Alto, CA 
Varian Canada, Inc., Georgetown, Ont. 
Varo Electron Devices, Inc. 
Watkins-Johnson Co., Stewart Diy. 
Western Electric Co., Inc. 

Westinghouse Electric Corp., Electronic 
Tube Diy. 

BG Electronics 
Captor Corp. 
Centre Engineering, Inc. 
Coaxial Dynamics 
Fil-Coil Co., Inc. 
Murata Erie NA 
Oxley Inc. 
RFI Corporation 
San Fernando Electric Mfg. Co. 
Spectrum Control, Inc. 
Sprague Electric Co. Filter Div., North 

Adams,MA 
Tusonix Inc. 

ADC Products 
AMP Incorporated 
Alpha Components Inc. 
BG Electronics 
Coaxial Dynamics 
Conolog Corp. 
Damon Corp. 
OPT Industries, Inc. 
Piezo Technology 
TRW Inductive Products Div. 
Zambre Co. Inc. 

Bussmann Mfg. Div., McGraw-Edison Co. 
Littelfuse, Inc. 

Ausimont 
Capsulated Systems, Inc. 
Co-Polymer Chemicals Inc. 
Conap Inc. 
Dow Coming Corp. 
General Electric Co./Silicon Prods. 
Glenro Inc. 
Humiseal Div./Columbia Chase 
Hysol Div./Dexter Corp. 
Loctite Corp. 
M & T Chemicals Inc. 
McGhan Nusil Corp 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1005 
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Paraline ProductslUnion Carbide 
Polyfibron Div./W. R. Grace & Co. 
Products Research & Chemical Corp. 
SWS Silicons Corp. 
Westinghouse Electric Corp. 
3M/Commercial Chemicals Div. 

Minelco, Inc. 

Brown Boveri Electric, Inc., West 
Columbia, SC. 

Crompton Metermaster Inc. 
Electromagnetic Industries, Inc. 
Jonard Inds. Corp. 
Rod-L Electronics Inc. 
Sencore, Inc. 
Starlust-Martin 
Sutton Design 
Westcon, Inc. 

Hamilton Standard Div., United 
Technologies Corp. 

Magnetika, Inc. 

ADC Products 
Kings Electronics Co., Inc. 
Paladin Corp. 
Switchcraft, Inc. 

Cutler Hammer Grp:, Eaton Corp., 
Aerospace Controls/Systems Div. 
Dialight 
General Instrument Corp., Lamp Div. 
Littelfuse, Inc. 
Oak: Switch Systems 

B-1 006 

qualified products lists-2440 
Datcon Instrument Co. 

{Redington Counters, Inc./Stemco Insts 
Stewart Warner Corp./Hobbs Div. 
Veeder-Root, Inc. 

, A&M Instrument, Inc. 
Arga Controls 
Bach-Simpson, Ltd. 
Coaxial Dynamics 
Crompton Metermaster Inc. 
Hersey Measurement Corp. 
Ideal Precision Meter Co., Inc. 
International Microelectronics 
International Instniments 
JBT Instruments 
Non-Linear Systems 
Phaoston Instruments & Electronic Co. 
Simpson Electric Co. 
Triplett Corp. 
Westcon, Inc. 

Damon Corp. 
Greenray Industries 
McCoy Electronics Co. 
Monitor Products 
Oscillatek Corp. 
Piezo Technology 
Q-TECH Corp. 
Spectrum Tehnology, Inc. 
Vectron Labs., Inc. 
Xsis Electronics, Inc. 

Brandt Electronics 
Del Electronics Corp. 
International power 
Powercube Corp. 
Varian Microwave Equipment Div. 
Wagner Electric Corp., Tung-Sol Div. 
Westinghouse Electric Corp., Aerospace 

Electrical Division 

Master Specialties 
Starlust-Martin 

For manufacturers' sales offices, see yellow pages 

Amperite Co., Inc. 
Warren Communications 
WarrenG-N 

Anders Inc. 
Deutsch Relays, Inc. 
Hi-G Co. , Inc., Windsor Locks, CT 
Leach Corp., Control Products Div. 
Struthers-Dunn, Inc. 
Tempo Instrument, Plainview, NY 

Mepco/Centralab 
Struthers-Dunn, Inc. 

Branson Corp. 
Communications Instruments, Inc. 
Deutsch Relays, Inc. 
Electronics Specialty Div. 
GENICOM Corp. (General Electric Co.), 

Waynesboro, VA 
Gould Inc., Allied Control Division, 

Plantsville, CT 
Hi-G Co., Inc., Windsor Locks, CT 
Teledyne Relays 

Film Microelectrionics 
Hi-G Co., Inc., Windsor Locks, CT 
Teledyne Solid State, Div. of Teledyne 

Relays 

Allen-Bradley Co. 
Angstrom Precision Inc. 
Clarostat Mfg. Co., Inc. 
Elliott/Jordan 
Ohmite 
Precision Electronic Components 
Vishay Resistive Systems Group 
CAL-R,Inc. 
Dale Electronics, Inc., Columbus, NE 

EEM 1991 



riTilTIl salaCUon 
m!1lUguida 
E-Systems, Inc., Memcor, Div. 
Memcor-Truohm Group Inc. 
Nytronics Components Group Inc. 
Ohmite Mfg. Co. 
Pacific Resistor Co. 
RCL/Shallcross, Inc. 
TEL-Labs, Inc. 
Tepro of Florida, Inc. 
illtronix, Inc. 
Vishay Resistive Systems Group 
Ward Leonard Electric Co. 

Angstrom Precision Inc. 
Elliott/Jordan 
E-Systems, Inc., Memcor Div. 
Memcor-Truohm Group Inc., 

Litton Potentiometer Div. 
Ohmite Mfg. Co. 
Vishay Resistive Systems Group 

Angstrom Precision Inc. 
Dale Electronics, Inc., Columbus, NE 
Elliott/Jordan 
Film Microelectronics 
Mepco/Electra, Inc., Morristown, NJ 
Mini-Systems, Inc. 
Solitron Devices Inc. 
Solitron/Microwave 
State of the Art, Inc. 
Vishay Resistive Systems Group 

Allen-Bradley Co. 
Angstrom Precision Inc. 
Bourns, Inc. 
Dale Electronics, Inc., Columbus, NE 
California Micro Devices, Inc. 
Elliott/Jordan 
HycompInc. 
KDI Pyrofilm Corp. 
Mepco/Electra, Inc., Morristown, NJ 
Solitron Devices Inc. 
Solitron/Microwave 
Sprague Electric Co. 
Techno-Comps. Corp. 
TRW Resistors 
illtronix Inc. 
Vishay Resistive Systems 

EEM 1991 

qualfied produCIS ISls-2440 

Allen-Bradley Co. 

Ohmite Mfg. Co. 

Alpha Industries, Inc. 
API Electronics Inc. 
BKC Int'l Electronics 
Codi Semiconductor Inc. 
Compensated Devices Inc. 
FEI Microwave!Frequency Electronics, Inc. 
Fenwal Electronics/Amer. Power Devices 
General Instrument Corp. 
General Semiconductor Industries, Inc. 
Germanium Power Devices Corp. 
Hewlett-Packard/Microwave Semicon-

ductor Div./Optoelectronics Div. 
Int'l Rectifier/Semiconductor Div. 
Intersil Semiconductors/GE/RCA 
Knox Semiconductor Inc. 
Micropac Industries Inc. 
Microsemi Corp. 
Motorola Semiconductor Products, Inc. 
New England Semiconductor 
Optek Technology 
Powerex Inc.\ 
PowerTech Inc. 
PPC Products Corp. 
Raytheon/Semiconductor Div. 
Sensitron Semiconductor/RSM Electron 

Power 
Semicoa 
Semicon Components Inc. 
Semtech Corp. 
Silicon General/Semiconductor Group 
Silicon Transistor Corp. 
Siliconix Inc. 
Solid Power Corp. 
Solid State Devices Inc. 

\ 

Solitron Devices/Semiconductor Group 
ST Semiconductors of Indiana Inc 
Teledyne Crystalonics 
Texas Instruments/Semiconductor Products 
Unitrode Corp. 
Voltage Multipliers Inc. 

Astromec, Inc. 
Starlust-Martin, Inc. 

Tachtronic Instruments, Inc. 

For manufacturers' sales offices, see yellow pages 

Augat, Inc. 
Deutsch Relays, Inc. 
Eby Company 

Cole Instruments Corp. 
Janco Corp., Burbank, Ca 
Grayhill, Inc. 
ITW Switches 
Oak Switch Systems Inc. 

Amphenol, RF Operations 
M/A COM OMNI Spectra Inc. 
RLC Electronics Inc. 
Transco Products, Inc. 

Electro Switch Corp. 

C&K/Ultimax 
Conductive Rubber Technology 
Eaton Corp. Aerospace Controls/ 

Systems Div. 
Haydon Switch & Instrument. Inc. 
ITW Switches 
Korry Electronics 
Licon Div. 
Machine Components Corp. 
Master Specialties Co. 
Micro Switch 
Nexus 
Otto Engineering 
Roanwell 
Saint Switch, Inc. 
Stacoswitch 
Texas Instruments, Inc., Materials & 
Controls Grp. 
Unimax Switch Corp. 
VIZ Mfg. Co., Inc. 
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I fiTiTiil selection 
lWlLL.I Dlde. . 
Consolidated Controls Corp. 
Electro-National CoW, 
Hydra-Electric Co. 
Pressare Controls 
Roanwell 
Scott Aviation 
Sigma-Netics, Inc. 

Aerospace Optics, Inc. 
APM Hexseal Div. 
C&K/Ultimax 
Eaton Corp., Aerospace/Commercial 
Electro-Mechcomps., Inc. 
Controls Division 
Conductive Rubber Technology 
Jay-EI Products, Inc. 
Korry Mfg. Co. 
Licon Div. 
Master Dynamics Corp. 
Master Specialties Co. 
Micro Switch 
Precision Molded Products 
Roanwell 
Stacoswitch 
Unimax Switch Corp. 

Digitran Div., Xcel Corp. 
EECO, Inc. 
Janco Corp. 
Roanwell 

Ametick, Inc., Rodan·Div. 
Fenwal Electronics/APD, 
Ketema-Rodan Div. 
Quality Thermister, Inc. 
Thermometrics, Inc. 
Unitrode Corp. 
Victory Engineering Corp. 

Abbott Technologies Inc. 
AC Transformer 

8-1008 

qualified products lists-2440 
ADC Products 
Adec, Inc. 
AEL-EMTECH Corp., Lansdale, PA 
American Aerospace Controls Inc. 
AMI/Coast Magnetics 
Berkshire Transformer Corp.(Preferre 

Electronics) 
Beta Transformer Technology Corp. 
B.G. Laboratories, Inc. 
Coast Magnetics 
Del Electronics Corp. 
Dytek Laboratories, Inc. 
Electronic Transformer Corp. 
Epsey Mfg. & Electronics Corp. 
EWC,Inc. 
Fernwood Transformer· Co. 
Freed Transformer Co., Inc. 
Hadley, Robert M., Co., Inc. 
Magnetico 
Microtran Co., Inc. 
Midland-Ross Corp., Grimes Division 
Onan Power/Electronics 
OPT Industries, Inc. 
Pico Electronics, Inc. 
Sigmapower, Inc. 
Stagenes Industries Inc. 
Texas Transformer Corp. 
Titan Transformer Co. 
Torotel Prods. 
Torwico Electronics, Inc. 
Transformer Design, Inc. 
TRW Inductive Products 
Vanguard Electronics Co., Inc. 
Wayne Transformer Co. 
Zambre Co. Inc. 
Zenith Transformer Co., Inc. 

AC Transformer 
Amerace Corp., Elastimold Div. 
Crouse Hinds/Sepco Corp. 
Del Electronics Corp. 
Texas Transformer Corp: 
Zambre Co. Inc. 

AC Transformer 
Del Electronics Corp. 
Epsey Mfg. & Electronics Corp. 
JB Electronic Transformers Inc. 
Magnetico 
OPT Industries 

For manufacturers' sales offices, see yellow pages 

Technitrol Inc. 
Texas Transformer Corp. 
TRW Inductive Products 
Zambre Co. Inc. 

Ballantine Laboratories 
Hewlett-Packard Co., Loveland, CO 
International Microelectronics 
Sencore Inc. 
Non-Linear Systems 
Westcon, Inc. 

Astro Cable Co., Inc 
Brim Electronics 
Cable USA, Inc. 
Card Cable 
Cooper Inds./Belden Div. 
Daburn Electronics & Cable 
Harbour Ind., Ltd., Canada 
Judd Wire 
National Wire & Cable 
Teledyne Thermatics 

Astro Cable Co., Inc. 
Brim Electronics Inc. 
Cable USA, Inc. 
Cooper Inds./Belden Div. 
Electro Insulation Corp. 
Harbour Ind., Ltd., Canada 
Judd Wire 
Letco 
Philadelphia Ins. Wire Co., Inc. 
Teledyne Thermatics 

Barcel Wire & Cable Corp. 
Brim Electronics Inc. 
Champlain Cable Corp. 
Independeent Cable Corp. 
Teledyne Thermatics 
Tensolite Co. . 
Thermax Wire Corp. 

EEM 1991 



Hearst 
Engineering 
Software 

ICMASD ... IC Alternate 
Source Directory 

The all new 1991 version of the world famous 
Alternate Source Directory is now available in floppy disk form 
for your IBM XT & AT and 100% compatible personal computer with hard drive. 

The 1991 ICMASD contains the more than 180,000 listings that appear in the 
Alternate Source Directory Section contained in Volume Two of the printed version of 
the 1991 IC Master ... plus additional discontinued parts. The database includes 
complete vendor addresses and phone numbers. 

You can personalize the ICMASD for your application. The program allows you to 
add comments, up to 20 digits long, to each listing. These comments can be part 
numbers, prices, or any information specific to your needs. You may also add, delete 
and/or discontinue devices! 

For greater flexibility the base number search feature enables you to access parts by 
base number, i.e., the device number stripped of prefixes and suffixes. You don't need 
to know the manufactures codes to call up any of the alternates to these devices. 

The 1991 ICMASD is fast, convenient and very user friendly! 

Complete program documentation is included. When ordering, be sure to specify if 
you want the 1991 ICMASD on three, double-sided, double-density disks OR on one 
high-density disk. 

For immediate delivery you can order the 1991 ICMASD at $179.50* simply by 
charging your Visa or MasterCard credit card. To place your order or for more 
information, call or write: 

Marie Botta 
Hearst Business Communications 
645 Stewart Avenue 
Garden City, New York 11530 
516-227-1314 • Fax: 516-227-1901 

* Please add sales tax in NY, MA, IL, and CA. Prices valid in USA only. 

Published Annually 
in March 
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DISCOVER Military 
•• Connectors 
Major defense contractors rely on CW 
Industries for innovative connector designs 
and in-stock QPL interconnection products. 
They recognize CW as a resourceful partner 
with a proven track record in creating new 
interconnection products and developing more 
economical manufacturing processes for exist
ing designs. 

CW offers total connector development and 
manufacturing support. Our design teams 
transform your ideas into prototypes, test them 
in our UL, CSA and DOD-certified laboratory, 
and engineer the most economical production 
processes. Our manufacturing teams closely 
supervise every aspect of production, from raw 
materials through quality conformance. 

Subminiature high 
density rectangular, 
center jacksGrew 
connectors u·sed on 
the Standard Missie 
Weapon System. 

CW Industries, 130 James Way, 
Southampton, PA 18966 
TEL: 215-355-7080 
FAX: 215-355-1088 

where innovation 
connects with success 

A RESOURCEFUL INNOVATOR 

For more than 85 years, CW has reli
ably supplied leading consumer and 
defense electronic manufacturers with 
interconnection products for a broad 
range of commercial, automotive, tele
communications, and military applica
tions. CW's production-oriented 
engineering staff helped DOD develop 
MIL"C-83503 for Insulation Displace
ment Connectors (IDC). And, our mod
ern CAD/CAM assembly facilities make 
the industry's only MIL-C-24308 QPL 
IDC D-Subminiature Connectors, as 
well as MIL-C-28804 General Purpose 
Rectangular Connectors. You'll find our 
interconnection products in major 
defense systems including the F-16, 
Standard Missile and Phalanx 
anti-missile !::V!::.tA"'!:: 

Call or Write 
for your free 
Military Connector 
brochure. 

For manufacturers' sales offices, see yellow pages 

, , . 



Military PIN CW PIN Military PIN CW PIN 

M24308J27-01 CWR-281-09-0022 M28804/8-5X CCM-024-132-1022 
M24308/27-01 F CWR-281-09-0036 M28804/8-5Y CCM-024-132-1023 
M24308/27-02 CWR-281-15-0022 M28804/8-5Z CCM-024-132-1024 
M24308/27-02F CWR-281-15-0036 M28804/11-2N CCM-020-038-1 001 
M24308/27-03 CWR-281-25-0022 M28804/11-2V CCM-020-038-1002 

M24308/27-03F CWR-281-25-0036 M28804/11-2W CCM-020-038-1003 

M24308/27-04 CWR-281-37 -0022 M28804/11-2X CCM-020-038-1004 
M24308/27-04F CWR-281-37-0036 M28804/11-2Y CCM-020-038-1005 
M24308/28-01 CWR-280-09-0022 M28804/11-2Z CCM-020-038-1 006 

M24308/28-01 F CWR-280-09-0036 M28804/11-3N CCM-020-088-1 007 
M24308/28-02 CWR-280-15-0022 M28804/11-3V CCM-020-088-1 008 

M24308/28-02F CWR-280-15-0036 M28804/11-3W CCM-020-088-1009 
M24308/28-03 CWR-280-25-0022 M28804/11-3X CCM-020-088-1 01 0 

M2430Bl28-03F CWR-280-25-0036 M28804/11-3Y CCM-020-088-1011 

M24308/28-04 CWR-280-37-0022 M2BB04/11-3Z CCM-020-088-1 012 

M24308/28-04F CWR-280-37-0036 M28804/11-5N CCM-020-132-1019 

M2880417-2N CCM-022-038-1001 M2BB04/11-5V CCM-020-132-1020 

M28804/7-2V CCM-022-038-1002 M28804/11-5W CCM-020-132-1021 

M28804/7-2W CCM-022-038-1003 M28804/11-5X CCM-020-132-1022 

M28804/7 -2X CCM-022-038-1004 M28804/11-5Y CCM-020-132-1023 

M2880417-2Y CCM-022-038-1005 M28804/11-5Z CCM-020-132-1024 

M2BB04/7-2Z CCM-022-038-1006 M83503l6-01 CWR-13Q-14-0002 

M2880417 -3N CCM-022-088-1 007 M83503l6-02 CWR-13Q-16-0002 

M28804/7 -3V CCM-022-088-1008 M83503l6-03 CWR-21 0-24-0022 

M2880417-3W CCM-022-088-1009 M83503l7-01 CWR-21 0-1 0-0022 

M2800417-3X CCM-022-OBB-1 01 0 M83503/7-02 CWR-21 0-14-0022 

M28804/7-3Y CCM-022-088-1011 M83503/7-03 CWR-21 0-16-0022 

M2880417-3Z CCM-022-0BB-1012 M83503/7 -04 CWR-21 0-20-0022 

M28804/7-5N CCM-022-132-1019 M83503/7-06 CWR-21 0-26-0022 

M2880417-5V CCM-022-132-1020 M8350317 -08 CWR-21 0-34-0022 
M28804/7-5W CCM-022-132-1021 M83503/7 -09 CWR-21 0-40-0022 

M2880417-5X CCM-022-132-1022 M8350317-10 CWR-21 0-50-0022 

M28804l7-5Y CCM-022-132-1023 M83503/7-11 CWR-21 0-60-0022 

M2880417-5Z CCM-022-132-1024 M83503/20-01 CWN-302-10-0022 

M28804/8-2N CCM-024-038-1001 M83503l20-02 CWN-312-10-0022 
M28804/8-2V CCM-024-038-1 002 M83503l20-03 CWN-322-10-0022 

M28804/8-2W CCM-024-038-1003 M83503l20-04 CWN-302-14-0022 

M2BB04/8-2X CCM-024-038-1 004 M83503l20-05 CWN-312-14-0022 

M28804/8-2Y CCM-024-038-1 005 M83503l20-06 CWN-322-14-0022 

M28804/8-2Z CCM-024-038-1006 M83503l20-07 CWN-302-16-0022 

M28804/8-3N CCM-024-088-1 007 M83503l20-08 CWN-312-16-0022 

M28804/8-3V CCM-024-088-1008 M83503120-09 CWN-322-16-0022 

M2BB04/8-3W CCM-024-088-1 009 M83503l20-10 CWN-302-20-0022 

M28804/8-3X CCM-024-088-1 01 0 M83503120-11 CWN-312-20-0022 

M28804/8-3Y CCM-024-088-1011 M83503l20-12 CWN-322-2Q-0022 

M2BB04/8-3Z CCM-024-088-1012 M83503l20-13 CWN-302-26-0022 
M28804/8-5N CCM-024-132-1019 M83503l20-14 CWN-312-26-0022 
M2BB04/8-5V CCM-024-132-1020 M83503l20-15 CWN-322-26-Q022 

M28804l8-5W CCM-024-132-1021 M83503l20-16 CWN-302-34-0022 

III INDUSTRIES 
130 James Way. Southampton, PA 18966 
Tel: 215-355-7080 Fax: 215-355-1088 

Military PIN CW PIN 

M83503/20-17 CWN-312-34-0022 

M83503l20-18 CWN-322-34-OO22 

M83503/20-19 CWN-302-40-0022 

M83503l20-20 CWN-312-40-0022 

M83503l20-21 CWN-322-40-0022 

M83503/20-22 CWN-302-50-0022 

M83503l20-23 CWN-312-50-0022 

M83503l20-24 CWN-322-50-0022 

M83503/20-25 CWN-302-60-0022 

M83503/20-26 CWN-312-60-0022 

M83503/20-27 CWN-322-60-0022 

M83503/21-01 CWN-352-10-0022 

M83503/21-02 CWN-362-1o.OO22 

M83503/21-03 CWN-372-10-0022 

M83503/21-04 CWN-352-14-0022 

M83503/21-05 CWN-362-14-0022 

M83503/21-06 CWN-372-14-0022 

M83503/21-07 CWN-352-16-0022 

M83503l21-08 CWN-362-16-0022 

M83503/21-09 CWN-372-16-0022 

M83503l21-10 CWN-352-20-0022 

M83503/21-11 CWN-362-2o.0022 

M83503/21-12 CWN-372-20-0022 

M83503l21-13 CWN-352-26-0022 

M83503/21-14 CWN-362-26-0022 

M83503/21-15 CWN-372-26-0022 

M83503/21-16 CWN-352-34-0022 

M83503/21-17 CWN-362-34-0022 

M83503/21-18 CWN-372-34-0022 

M83503/21-19 CWN-352-40-0022 

M83503l21-20 CWN-362-40-0022 

M83503/21-21 CWN-372-40-OO22 

M83503l21-22 CWN-352-50-0022 

M83503/21-23 CWN-362-5Q-0022 

M83503l21-24 CWN-372-50-0022 

M83503l21-25 CWN-352-£O-OO22 

M83503/21-26 CWN-362-60-0022 

M83503l21-27 CWN-372-£O-0022 

M83503l23-02 CWR-142-10-0042 

M83503123-04 CWR-142-20-0042 

M83503/23-06 CWR-142-26-0042 

M83503l23-08 CWR-142-34-0042 

M83503l23-10 CWR-142-4Q-0042 

M83503l23-12 CWR-142-50-0042 

M83503l24-01 CWN-502-10-OO22 

M83503l24-02 CWN-512-10-0022 

M83503/24-03 CWN-522-10-0022 

M83503/24-Q4 CWN-502-14-0022 

M83503/24-05 CWN-512-14-Q022 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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M83503l24-06 CWN-522-14-0022 

M83503l24-07 CWN-502-16-OO22 

M83503/24-08 CWN-512-16-0022 

M83503l24-09 CWN-522-16-0022 

M83503l24-10 CWN-502-20-OO22 

M83503/24-11 CWN-512-20-0022 

M83503/24-12 CWN-522-20-0022 

M83503/24-13 CWN-502-26-0022 

M83503/24-14 CWN-512-26-0022 

M83503l24-15 CWN-522-26-0022 

M83503l24-16 CWN-502-34-0022 

M83503l24-17 CWN-512-34-0022 

M83503l24-18 CWN-522-34-0022 

M83503l24-19 CWN-502-40-0022 

M83503l24-20 CWN-512-40-0022 

M83503/24-21 CWN-522-40-0022 

M83503l24-22 CWN-502-50-0022 

M83503/24-23 CWN-512-50-0022 
M83503l24-24 CWN-522-50-0022 

M83503/24-25 , CWN-502-60-0022 

M83503l24-26 CWN-512-6Q-0022 

M83503l24-27 CWN-522-6Q-0022 

M83503/25-01 CWN-552-10-oo22 

M83503/25-02 CWN-562-10-0022 

M83503/25-03 CWN-572-10-oo22 

M83503l25-04 CWN-552-14-0022 

M83503/25-05 CWN-562-14-oo22 

M83503l25-06 CWN-572-14-0022 

M83503/25-07 CWN-552-16-oo22 

M83503l25-08 CWN-562-16-0022 

M83503/25-09 CWN-572-16-0022 

M83503l25-10 CWN-552-20-0022 

M83503l25-11 CWN-562-20-0022 

M83503I25-12 CWN-572-20-0022 

M83503l25-13 CWN-552-26-0022 

M83503I25-14 CWN-562-26-OO22 

M83503/25-15 CWN-572-26-0022 

M83503l25-16 CWN-552-34-oo22 

M83503l25-17 CWN-562-34-0022 

M83503/25-18 CWN-572-34-0022 

M83503/25-19 CWN-552-40-0022 

M83503l25-20 CWN-562-4Q-0022 

M83503l25-21 CWN-572-40-0022 

M83503l25-22 CINN-552-50-0022 

M83503l25-23 CWN-562-50-0022 

M83503l25-24 CWN-572-5Q-0022 
M83503l25-25 CWN-552-60-0022 

M83503l25-26 CWN-562-6Q-0022 

M83503l25-27 CWN-572-60-oo22 
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2440 MILITARY COMPONENTS & EQUIPMENT 

SEALED RELAY Selection Guide 

3SBS 
Transistor 

Size 
Relay 

3SBe 
1/5 Size 
Two Pole 
150 Grid 
Hybrid 

3SBH 
1/5 Size 
Four Pole 
150 Grid 
Hybrid 

3SBM 
1/2 Size 
150 Grid 
Latching 
Hybrid 

3SAV 
Half-Size 
Sensitive 

R.F. 

3SAH 
Four Pole 

Grid 

3SCM 
DeciGridl! 

Mag-
Latch 

1/10 Size 

e-1012 

2PDT 

2PDT 
lPDT 
IA.1B 

4PDT 

4PDT 

2PDT 

4PDT 

2PDT 

lA 
DC Res 

.2A 
DClnd 

Low Level 

2A 
DC Res 

.5A 
DGlnd 
.5-AC 

Low Level 

2A 
DC Res 

.5A 
DC Ind 
.5A-AC 

Low Level 

2A 
DC Res 

.5A 
DClnd 
.5A-DC 

Low Level 

2A 
DC Res 

.5A 
DClnd 

.75A-AC 
Low Level 

2A 
DC Res 

.5A 
DC Ind 
lA-AC 

Low Level 

. 5ADC 

.IADC 
Ind 

Low Level 

106 

105 

106 

105 

106 

2 X 105 

at 2A dc 
at lAAC 

2x 106 

1()5 

106 

Size 
.37 x .37 x .275 

Weight 
0.09 

Size 
.61 x .31 x .32 

Weight 
0.13 

Size 
.61 x .61 x .32 

Weight 
0.24 

Size 
.61 x .61 x .32 

we~ht 
0.8 

Size 
.80 x .40 x .40 

we~ht 
0.0 

Size 
1.01 x .61 x .81 

weight 
1. 

Size . 
.575 x .350 x 

.170 
we%ht 
.0 

120mW 

135mW 

250mW 

loomW 
Single Coil 

or 
180mW 

Dual Coil 

l00mW 
to 

260mW 

400mW 

2.0mJ 
at5ms 

For manufacturers' sales offices, see yellow pages 

39016/9 l00G 30G - 65C 
39016/15 55- +125C 
39016/20 @ llms 3000 Hz Special 

+200C 

39016/13 l00G 3505G_ +1~~~ 
39016/37 
39016/38 @ 11 ms 3000 Hz Special 

+200C 

30G -65C 
39016/14 100G 55- +125C 

@ 11 ms 3000 Hz Special 
+200C 

-65C 39016/31 150G 30G +125C 39016/35 @ 11 ms 55- Special 39016/36 3000Hz +200C 

39016/6 30G -65C 
39016122 100G 55- +125C 
39016/33 @ llms 3000Hz Special 
39016/44 +200C 

-65C 30G 
39016/39 50G 55- +125C 

@ llms 3000 Hz Special 
+200C 

30G 1000 -65C 39016/47 @6ms 55- +125C 3000Hz 

* Si!!JIle-ehase load, case not grounded 
EEM 1991 
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3SCP 
DeciGrid® 

Mono· 
stable 

1/10 Size 

3SAM 
Mag

Latch 
Grid

Space 

3SAF 
Grid 

Spaced 
Micro 
C2stal 

an 

3SBK 
Power 
Relay 

3SAC 
Crystal 

Can 
"sn 

Header 

3SAE 
Crystal 

Can 
"S" 

Header 

3SAY
RF 
with 

Co-ax 
Cables 

* Single -phase load, case not grounded 

EEM 1991 

2PDT 

2PDT 

2PDT 
1 PDT 

2PDT 

2PDT 
lPDT 

2PDT 

2PDT 
lPDT 

MILITARY COMPONENTS & EQUIPMENT 

.5ADC 
.1ADC 

Ind 
Low Level 

2A 
DC Res 

.5A 
DClnd 
lA-AC 

Low Level 

2A 
DC Res 

lA 
DC Ind 
lA-AC 

Low Level 

5ADC 
2AAC 

2ADC Ind 
Low Level 

2A 
DC Res 

lA 
DClnd 
lA-AC 

Low Level 

2A 
DC Res 

lA 
DC Ind 
lA·AC 

Low Level 

25 Watts 
10 Watts 

lOS 

1()6 

Size 
.575 x .350 x 

.170 
Weight 
.075 

105 at 
2A DC Size 

atlAAC .80x.4Ox.90 
Weight 

106 0.60 

105 at 
2ADC Size 

.80 x .40 x .90 

106 
Weight 
0.50 

Size 

68mW 

50mW 
Single Coil 

75mW 
Dual Coil 

300mW 

.80 x .40 x .90 300 rrtN 
Weight 

105 

1()6 

lOS at 
2ADC 

at2AAC 

1()6 

105 at 
2ADC 

at 2A AC 

106 

1()5 

106 

0.7 max 

Size 
.797 x.359x 

1.187 
Weight 
.090 

Size 
.797 x .359 x 

.875 
we~ht 

O. 5 

Size 
.86 x .40 x .46 

Weight 
.35 oz. max 

200mW 

330mW 

260 rrtN 
100 ITW 

For manufacturers' sales offices, see yellow pages 
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39016/48 l00G 30G -65C 
@ 6ms 3055-HZ +125C 

30G -65C 
39016/32 150G 55- +125C 

@ 11 ms 3000 Hz Special 
+200C 

30G 
5757/10 100G 55- -65C 

@ 11 ms 2000 Hz +125C 

30G 90G 55- -65C 
@ 11 ms 2000 Hz + 125C 

5757 

50G lOG -65C 5757/10 
@ l1ms 55- +125C 500Hz 

100G 20G -65C 
5757/10 55· 

@ l1ms 2000Hz +125C 

30G 
100G 55- -65C 

@ llms 3000Hz +125C 39016/33 

Continued on nelt page. 

e-1013 
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Genicom 
Produces The Relays 
People Rely On. 

fur decades, 
Geniconi has been a 
leader in the miniature 
relay field. In the past, 
Genicom relays have 

consistently been a part of most major military, 
aerospace and commercial aircraft programs ... 
even NAS& space shuttle. 

Today, Genicom combines decades of exper
ience with the most advanced manufacturing 
techniques to create state of the art, precision 
sealed relays. 

At Genicom, the most exacting5ty con
trols are applied to insure you get no . less 
than the best relay for your application. ·ty 
is the first priority from raw materials to finished 
product. 

We're the experts ip. the specialized process
ing technologies that help make Genicom relays 
the first choice for operations in hostile environ
ments or anywhere consistent reliability is vital. 

Precision laser beam sealing, specially se1ect.ed 
contact materials, super ~ room environments 
and rigorous high tech cleaning processes all help 
insure the Genicom standard of quality and per-

formance upon which our customers depend. 
In testing, the latest automated equipment 

submits each relay to rigid and exacting oper
ational standards. 

Most important, our experi.enred engineering 
staff stands ready to discuss your needs and solve 
your prob1ems. We have an engineering model· 
shop and test equip
ment to meet unique 
applic;:ttion 
requirements. 

If your applica
tion has a special 
need, Genicom stands 
ready to respond with 
proven, quality , 
relays. . 

At Genicom, 
aur every effort is 
directed toward a 
single objective. In 
research and develop

The DeciGrid is less than 3/16 of 
an inch high, allowing circuit 
boards to be stacked on 
1/4 inch centers. 

ment, design engineering, quality control, manu
facturing and testing, we seek only to meet your 
needs with the best relays available today. 

., .. '.ii;;~ We believe each relay in 
";;<§1l"!lII!IIiI this catalog is testimony to 

our success in that quest for 
quality. 

Relays You Can Rely On. 

Super clean room erwironments insure the Genicom standard of quality and 
performance. ' 

2440 
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A 
AID acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFf automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A TG automatic test generation 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 
CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 

measurement and control 
CAPP computer-aided process 

planning 
CAT computer-aided test 
CATV cable television or 

community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 

manufacturing 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 

semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DBMS data base management 

system 
DC direct current 
DFf design for testability 
DlAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable 

PROM 

EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar,200· Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
CMIP commn management 

information protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 
HIPOT test, measurement, and 

diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 
ISDN integrated services digital 

network 
ISO International Standards 

Organization 

J 
JEDEC Joint Electronic Device 

Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilobertz (10 3 hertz) 
KSR keyboard send lreceive 

L 
LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED Iight-emitting diode 
LF low frequency (30 to 300 kHz) 
LlF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement 

transformer 

M 
MASER microwave amplification 

by stimulated emission of 
radiation 

MA TV master antenna television 

}LF microfarad 
MHz megahertz 
MIC microwave IC 
MIPS million instructions per 

second 
MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 

semiconductor FET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 

module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 
PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RID resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 

SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 

protocol 
SIDAC bidirectional voltage

triggered switch 
SIMM single in-line memory 

module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 

management protocol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of 

expansion 
TXCO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250· Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TlY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

t03 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
V AC volts (of) alternating current 
V AN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 

to 300 MHz) 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 

kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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INFODEX CRT DISPLAYS 
DISPLAY SYSTEMS TECHNOLOGIES FOR LAND • SEA. AIR BASED SYSTEMS 

• Responsive to your needs 
• Cost effective and price competitive 
• Limited quantity and large volume production 

u.s. Army u.S. Navy Active Emission Sonar Display 
Communications Jammi~g System 

XY05-M-21 
S' diagonal CRT; electro
static stroke deflection; MIL 
qualified; 2MHz vertical 
response; 28vdc 

u.S. Army Radar Bomb Training System 
RD12-M5-145 
12" diagonal raster CRT; 
MIL compliant; lS.7SKHz 
horizontal scan; ruggedi
zed unit; EMI/antireflective 
bonded face panel; 11SV 
60Hz 

u.S. Army Hawk System 
RD06-M5-280 
6" diagonal raster CRT; MIL 
compliant, lS.7SKHz hori
zontal scan; sunlight read
able; high resolution; 28vdc 

u.S. Navy Shipboard Computer Display 
RD17-Ml0-214 
17" diagonal raster CRT: 
4SMHz video BW; high res
olution; MIL compliant; 
SOkHz horizontal scan; 
11SV 60Hz 

u.S. Navy Shipboard Test Set 
RD06-M5-138 
6" diagonal raster CRT; MIL 
compliant; lS.7SKHz hori
zontal scan; sunlight read
able; high resolution; lS vdc 

INFODEX 

u.S. Navy 

RD09-M8-238 
9" diagonal raster; MIL 
compliant; 26.2SKHz hori
zontal scan; 2SMHz video 
BW; 11SV 3060Hz 

Automated Carrier Landing Display 
XY21-M-135 
21" diagonal; both electro- . 
static and magnetic 
deflection system for vec
tor. character and radar 
display; MIL qualified; 
10MHz vertical. 3.SMHz 
horizontal scan response; 
208V 3060Hz 

NASA Space Shuttle Simulator Display 
RD09-J5-160 
9" diagonal raster CRT; 
ruggedize.d unit; lS.7SKHz 
horizontal scan; sunlight 
readable; 28vdc 

u.S. Air Force F .. 16 Training Simulator 
RD07-J5/8-140 
7" diagonal raster CRT; 
lS.7SKHz and 26.2SKHz hor
izontal scan rates; internal 
sensing of incoming 
line rate and automatic 
switching of scan to match 
incoming rate; 20MHz 
video BW; high resolution; 
28vdc . 

Infodex Incorporated. 10 Venus Drive. Wolcott, Connecticut 06716. (203) 879-4944 • FAX )(230, 

e-1016 For manufacturers' sales offices, ,see yellow pages EEM 1991 
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INFODEX 
DISPLAY SYSTEMS TECHNOLOGIES 

ELECTROLUMINESCENT 
DISPLAY SYSTEMS 

Presenting the State-of-the-Art in 
Electroluminescent Glass Panel Technology. 

- Direct sunlight readability 
- Lightweight, compact units for 

military and industrial 
applications 

-Mil STD 2000 and 810 complaint 

u.s. Army Vulcan Gun 

u.s. Marine Corp. 

EL66M44 
High brightness; Custom 
interface; Used in rugged 
conditions: dust, rain & 
vibration 

Ground Mobile Jamming Equipment 
EL66J44A-062 
High brightness; alpha 
numeric and graphic con
troller 

u.s. Navy Electronic Surveillance System 

EL66M48 
High brightness; 4 level 
gray scale; MIL STD 15538 
compatible; integral 
alphanumeric controller 

INFODEX 

-Integrated IR Touch System 
-Alpha numeric and graphics up 

to 38K baud rate 
-Keypads and keyboard 
-Custom Design available 

u.S. Air Force Joint 
Tactical Information Display 

u.S. Navy EA6B 

EL66M48M-049 
Standard bright; 
TTL interface 

Communication Jamming System 
EL66J44A-064 
High brightness; alpha 
numeric and graphic con
troller 

Infodex has leading technology 
in EL displays e.ither panel or 
complete system 

DISPLAY TOTAL PEAK CASE DIM. ACTIVE PANEL 
MODEL RESOLUTION PIXELS LUMINANCE' (METRIC) AREA (METRIC) 

EL66M44 256x256 65.536 110 FT-L 6··x6·'x5" 4"x4"(3.838x3.838) 
(l50X 150X 130mm) (97.5x97.5mm) 

EL66M48 256x512 131.072 100 FT-L 6"xlO"x3" 4"x8"(3.838x7.676) 
(150x25Ox75mm) (97.5x195mm) 

, 
Unfiltered 

Infodex Incorporated. 10 Venus Drive. WolcoH, Connecticut 06716. (203) 879-4944 • FAX X230 

EEM 1991 For manutacturers' sales offices, see yellow pages 8·1017 
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Shielding Environmental Low-Compression Gaskets 

1-------25'-------1 
Top VIew WItbo1It EIutomeI' 

Double Adhesive 

~~~on~ o 0 0 0 0 0 
Contact 
Tab 

Bottom View With EIutomeI' 

~-----.~-------~ (19,1) 

Double Adhesive -- -I J 
Transfer Tape t i 
97-883, 97-8frl only . J 
Fastener Clearance}-L .37 . 
. 250 Head Dia. (9 5) 
x .06 Thick,Approx. ' 

SIde VIew 

- ........... ... -
bumnunentSpecUUties 
~ . 

Delaware Water Gap, PA 18327·0136 
TEL: 717-424-8510 FAX: 717-424-6213 
lIIIIIIItaD QtoIIIIoa 
505 Porter Way, Placentia, CA 92670 
TEL: 714-679·7100 FAX: 714-679-7106 

EnviI'omDaDtaI EllIe IIIIieJdIng gasIreIa offer 
low GOIDpnBBlon bat, blgh ~, 
and flawihlHty of daIIlgn. 

To achieve corner configuration, fingers and portion of 
elastomer should be removed as shown in photo. 

Instrument Specialties' new environmental 
EMC shielding gaskets offer the engineer an 
outstanding combination of performance 
and design benefits. 

All are ideal to protect against dust, moisture, 
and chemical contaminants. Each is in com
bination with a uniquely designed beryllium 
copper EMC shielding gasket that offers 
attenuating effectiveness> 120 dB at 
100 MHz. 

Designed for either compression or wiping 
action without compromising shielding effec
tiveness, each requiring minimal compresSion 
force. Easily mounted with fasteners or 

optional Sticky Fingers@ adhesive tape. 
Both Series have been successfully tested on NEMA 12 

enclosures and are UL 94 and UL 508 rated. Gaskets to meet 
NEMA 4 and other special requirements are available upon 
request. 

AIIBembIIea 97-880 97-883 97-885 97-8fl7 
190 BE CU Strip 
Silicone Gasket (Gray) 
1/4" T~ 
Neoprene Gasket (Black) 
Punched Holes 

160 
-140 
1120 

n 20 

o 

• • 
• • 

• 

• 

--
I-

10K 100K 1M 10M 
~(IIz). 

• • 

• 
• • 
• 

\. 

100M 1G 

Metric units are indicated in parentheses. 

StIcky Angers'" Is a registered trademark of Instrument Specialties Co., Inc. 
Please see our Standard Shielding products In the Shlelda and Shielding Saction, 

Vol. C, SacIion 4525. . 
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24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 
62 CROSS REFERENCE 
CARDS 

ALL NEW with this 
edition of EEM 

GET 
............. ----............. - ....... ORGANIZEDI 
Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes," you probably already 
have the EEM File System. But, if you said "No," 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgrad~d on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with the System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in 
everyday use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you need 
to set up your very own filing system. Best of all, 
it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will be mailed to you 
under separate cover. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 
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will JUDD WIRE INC. TURNER FALLS, MA SAN MARCOS, CA 
Tel: 413-863-4357 & 800-545-5833 
Fax: 413-863-2305 & 413-863-3516 

Tel: 619-744-7720 & 800-245-4421 
Fax: 619-744-6089 

Pioneer in Irradiated Wire 

Judd Wire is a high technology wire company, special
izing in the use of electron beam cross-linked ther
mosets for wire insulation. By applying irradiation cross
linking technology to insulating materials, Judd Wire 
meets the needs of the wire and cable industry for 

ZELRAD®(lS0°C & 200°C XLETFE) 
AIRFRAME WIRE 

Single Insulation 

Zelrad 600V airframe wire features an irradiation cross
linked modified ethylenetetrafluoroethylene (ETFE) insu
lation that meets or exceeds the stringent require
ments of MIL-W-22759. 

Available with either dual insulation (.01 0" nominal 
thickness) or single insulation (.006" nominal thickness), 
ZELRAD is ideal for airframe, avionic, aerospace and 
similar applications requiring a high temperature, high 
durability wire. 

ZELRAD cables are comprised of wires that meet or 
exceed QPL military specification MIL-C-27500. Data 
bus or other multiconductor cables that require speCial 
electrical, shielding or testing capabilities are available 
upon request. 

• Superior abrasion resistance. ZELRAD dual extrusion 

economical, high performance products. 
Judd Wire Manufactures electronic wire and cable 

over 100 styles recognized by Underwriters Laboratory, 
Canadian Standards and/or Military Specifications. 

Dual Insulation 

airframe wire offers superior cut-through and scrape 
abrasion resistance, especially important in applica
tions subject to installation damage or chafing. The 
inner and outer insulation layers have contrasting col
ors, creating a quick visual indicator of wear or chafing 
problems. 

• Outstanding high temperature ratings. With the 
highest temperature rating of all standard Judd Wire' 
products, ZELRAD may be specified with confidence 
where continuous operating temperatures reach 
150°C or 200°C. 

• Excellent physical and chemical properties. ZELRAD 
wire is small in size, lightweight and extremely flexible. It 
exhibits high resistance to flame, chemical attack, 
radiation and soldering iron contact. 

ZELRAD Selection Guide 
Mil spec Temperature 
MIL-W-22759/ Insulation Conductor Rating.oC 

32 Single Tinned copper 150 

33 Single Silver-coated high-strength 
copper alloy 

200 

34 Dual Tinned copper 150 

35 Dual Silver-coated high-strength 
copper alloy 

200 

41 Dual Nickel-coated copper 200 

42 . Dual Nickel-coated high-strength 
copper alloy 

200 

43 Dual Silver-coated copper 200 

44 Single Silver-coated copper 200 

45 Single Nickel-coated copper 200 

46 Single Nickel-coated high-strength 
copper alloy 

200 

B·1020 For manufacturers' sales offices. see yellow pages EEM 1991 
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.. III JUDD WIRE INC. TURNER FALLS, MA SAN MARCOS, CA 
Tel: 413-863-4357 & 800-545-5833 Tel: 619-744-7720 & 800-245-4421 
Fax: 413-863-2305 & 413-863-3516 Fax: 619-744-6089 

ZELRAD®(150°C Be 200°C XLETFE) 
AIRFRAME WIRE 
Products that are easy to select, customize, order binations and numerical codings are available on 
and get request. Judd Wire is also prepared to meet your 
This page contains comprehensive listings of Judd Wire requirements for continuous lengths, custom packag-
standard products, many of which are stocked in a ing, jacketing, shielding, different gauges or strands, 
variety of colors. For the stocking status of a specific etc. If you have a special need or unusual application, 
product, please call Judd Wire. call us. We are not just a stock wire company, Judd 

All standard and special colors, stripes, solids, com- Wire is your wire and cable problem solver! 

AWG Nominal Dia. Judd AWG Nominal Dia. Judd 
Sizes Stranding Inches mm Part No. Sizes Stranding Inches mm Part No. 

MIL-W-22759/32 MIL-W-22759/42 
30 7/38 .024 .610 H3832302 
28 7/36 .027 .686 H3832282 26 19/38 .040 1.016 H3842264 

26 19/38 .032 .813 H3832264 24 19/36 .045 1.143 H3842244 

24 19/36 .037 .940 H3832244 22 19/34 .050 1.270 H3842224 

22 19/34 .043 1.092 H3832224 20 19/32 .058 1.473 H3842204 

20 19/32 .050 1.270 H3832204 MIL-W-22759/43 
18 19/30 .060 1.524 H3832184 

26 19/38 16 19/29 .068 1.727 H3832164 
.040 1.016 H3843264 

14 19/27 .085 2.159 H3832144 
24 19/36 .045 1.143 H3843244 

12 37/28 .103 2.616 H3832126 
22 19/34 .050 1.270 H3843224 

MIL-W-22759/33 
20 19/32 .058 1.473 H3843204 
18 19/30 .070 1.778 H3843184 

30 7/38 .024 .610 H3833302 16 19/29 .077 1.956 H3843164 
28 7/36 .027 .686 H3833282 14 19/27 .094 2.388 H3843144 

26 19/38 .032 .813 H3833264 12 37/28 .111 2.819 H3843126 

24 19/36 .037 .940 H3833244 10 37/26 .134 3.404 H3843106 

22 19/34 .043 1.092 H3833224 8 133/29 .195 4.953 H3843088 

20 19/32 .050 1.270 H3833204 6 133/27 .241 6.121 H3843068 

MIL-W-22753/34 
4 133/25 .310 7.874 H3843048 
2 665/30 .405 10.287 H3843029 

24 19/36 .045 1.143 H3834244 1 817/30 .445 11.303 H3843019 
22 19/34 .050 1.270 H3834224 1-0 1045/30 .485 12.319 H38431 09 
20 19/32 .058 1.473 H3834204 2-0 1330/30 .545 13.843 H3843209 
18 19/30 .070 1.778 H3834184 

MIL-W-22759/44 16 19/29 .077 1.956 H3834164 
14 19/27 .094 2.388 H3834144 28 7/36 .027 .686 H3844282 
12 37/28 .111 2.819 H3834126 26 19/38 .032 .813 H3844264 
10 37/26 .134 3.404 H38341 06 24 19/36 .037 .940 H3844244 
8 133/29 .195 4.953 H3834088 22 19/34 .043 1.092 H3844224 
6 133/27 .241 6.121 H3834068 20 19/32 .050 1.270 H3844204 
4 133/25 .310 7.874 H3834048 18 19/30 .060 1.524 H3844184 
2 665/30 .405 10.287 H3834029 16 19/29 .068 1.727 H3844164 
1 817/30 .445 11.303 H3834019 14 19/27 .085 2.159 H3844144 

1/0 1045/30 .485 12.319 H3834109 12 37/28 .103 2.616 H3844124 
2/0 1330/30 .545 13.843 H3834209 MIL-W-22759/45 

MIL-W-22759/35 
28 7/36 .027 .686 H3845282 

26 19/38 .040 1.016 H3835264 26 19/38 .032 .813 H3845264 
24 19/36 .045 1.143 H3835244 24 19/36 .037 .940 H3845244 
22 19/34 .050 1.270 H3835224 22 19/34 .043 1.092 H3845224 
20 19/32 .058 1.473 H3835204 20 19/32 .050 1.270 H3845204 

MIL-W-22759/41 18 19/30 .060 1.524 H3845184 

26 19/38 .040 1.016 H3841264 
16 19/29 .068 1.727 H3845164 

24 19/36 .045 1.143 H3841244 
14 19/27 .085 2.159 H3845144 

37/28 
22 19/34 .050 1.270 H3841224 

12 .103 2.616 H3845126 

20 19/32 .058 1.473 H3841204 MIL-W-22759/46 
18 19/30 .070 1.778 H384 11 84 

28 7/36 16 19/29 .077 1.956 H3841164 
.027 .686 H3846282 

26 19/38 
14 19/27 .094 2.338 H3841144 

.032 .813 H3846264 
24 19/36 

12 37/28 .111 2.819 H3841126 
.037 .940 H3846244 

10 37/26 .134 3.404 H3841106 
22 19/34 .043 1.092 H3846224 

8 133/29 .195 4.953 H3841088 20 19/32 .050 1.270 H3846204 

6 133/27 .241 6.121 H3841068 
4 133/25 .310 7.874 H3841048 
2 665/30 .405 10.287 H3841029 
1 817/30 .445 11.303 H3841019 

1-0 1045/30 .485 12.319 H38411 09 
2-D 1330/30 .545 13.843 H3841209 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1021 



• DIRECTLY REPLACES STANDARD INCANDESCENTS. 
• LONG LIFE 100,000 HRS. 10 YEARS PLUS AVG. 
• SOLID-STATE, HIGH SHOCKIVIBRATION RESISTANCE. 
• BUILT-IN CURRENT LIMITING RESISTOR FOR DIRECT AC 

OR DC VOLTAGES. FROM 'ZV 10 60V DC OR 120V AC. 
• HIGH INTENSITY ILLUMINATION. CHOICE OF 7 COLORS. 
• LOW CURRENT, PONER SAVINGS 100 10 500% & MORE. 
• IDEAL FOR 2/4 LAMP LIGHTED PUSH BUTlON SWITCHES 

ANNUNCIAIORS, RELAMPABLE PANEL INDICAIORS. 
• NVG/SECURE LIGHTING COMPATIBLE, BURN IN AVAILABLE. 

FEDERAL STOCK NOS (FSN) ASSIGNED TO F206 SERIES. LIST AVAIL. 
REPLACES MIL-STD. #: 25237-327, 25237-328, 25237-330, 25237-387 ETC. 
ACCESSORIES: RELAMPABLE PANEL MOUNT LAMPHOLDERS AND 
ACCESSORIES IN RFllEMI, WATERPROOF OR STANDARD TYPE, 
SPECIAL FLUTED REPLACEMENT LENS CAPS. 

--- F206 C R6-28VJ20-P 

F206-6-CHIP--- ~~R ~!~._. I>C-WC MODEL ~ L 
BP-BIPOLAR DUAL-POLARITY 

LENS TYPE YOLTSICURRENT IRA 
C-ClEAR TRANSAt<RENT 4Vf, fM, 1M EXT. RESIS. ROD 

LED COLOR R-RED, O.ORANGE 
Y.YEU.J:1N, LY-UME VEL, G.GREEN 
PG.PURE GRN, RPG.REDlGRN BICOLOR 
W=WHITE, B-BLUE 

5Il160. 121/f4O, 14V14O, 24Vl2O, 
2fNI2O, 3fNI2O. 48IH15 12OVAC18 ElC 
OTHER VOLTS/mA AVAILABLE 
BRIGHTNESS. CODE 

L--___ ~!l~=a,e,JM~M'L, 
7=HI-ULTRA 660nm RED ONLY 
3k=3k mod RED 
COMPARABLE TO 0.3 
IISCP INCANDESCENT 

REPLACES INCAND. #3Z7, 328, 382, 330, 
269, 328, 344, 345, 349, 350, 367, 370, 378, 3T1, 
380, 381, 385, 394, 459, 3150, 7332, 7333, 
7335, 7341, 8918, ClA (NE2D), C9A (NE2J) 
ETC. 

1--1- 5.9mm 
I I 0.23" 

- + MARKED Ct····· 
. . FOR NEGAnVE 

15.9mm .' CENTER POLARITY 

0~3" CENTER 
CONTACT 

INTERNAL CIRCUIT 
ALL SERIES TYPE 

BRIGHTNESS: R7 RED [66OnmJ-85mcd. R6 RED [635nmJ=45mcd, 06 ORANGE [61OnmJ=45mcd, Y8 YELLOW [585nmJ-50mcd 
@2OmA LY8 LIME YELLOW [567nmJ=75mcd, PG6 PURE DEEP GREEN 1555nml-35mcd. G6.STD GREEN [567nmJ=75mcd + o--Wot MM •• M. 0 -W6-WHITE=75 mcd, B6=BLUE 1470nm =327 mcd. 
APPLICATIONS: 2 & 4 LAMP LIGHTED PUSH-BUTlON SWITCHES FROM STACO, 

MS'ClEATON. KORRY, RELAMPABLE PANEL INDICATOR LIGHTS 

RELAMPABLE LED LAMPHOLDERS & LENS CAPS 
HOLDERS MIL.TYPE 
MFS470B STANDARD. BLACK LH73/1 
MFS470B-WP WATERPROOF. BLACK LH89/1 
RMM64YO RFI/EMI SHIELDED LH73/2 

, LENS CAPS MIL.TYPE 
LCF470-CXF SPECIAL FLUTED CLR 
LCF470-XX FLAT TOP,DIFF/CLR 
LCD470-XX STD DOME, DlFF/CLR 
LCD470W-XX WATERPROOF DOME 
RM820XX RFIIEMI SHIELDED 

GENERAL SPECIFICATIONS: 
MTG HOLE DIA=O.484" 

LC29XXX 
LC12XXX 
LC35XXX 
LC27XXX 

LCD470 
.42 

r 
.80 

MFS470B 

L 
MTG CENTERS = 0.750" CALL FACTORY FOR STD 
PANEL THICKNESS = UP TO 0.265" LENS COLOR CODES. 

RESIS 6-LED, 12\11 

SPECIAL FWTED 
LENS CAP 

PART NO.: LCF470-CXF 
[MOUNTS IN LH73/1] 

l ~ r -F :i~:::J '".-n. l
i .0." I 

.~ 
LENS COLORS 
ONF - WATER CLEAR OfF = YELLOW CLEAR 
CRF = RED CLEAR CGF = GREEN CLEAR 
CAF = AMBER CLEAR TWF = TRANS. WHITE 

SPECIALS: • BICOLORS • BLINKING 5V • 3000mcd NARROW ULTRA REDS • 900mcd WIDE ULTRA REDS 
INFRAREDS • BIPOLARS • REDS • 2mA 

8-1022 FQr manufacturers' sales offices, see yellow pages EEM 1991 
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NYTRONICS INDUCTORS 

NCG part number. The military part number shall consist of the letter "M", the basic document 
number, and an assigned dash number as shown in the following: 

M 39010/02 A 1RO K 5 

T I T T T T 
Military Document Class Inductance Inductance Failure 

designator sheet tolerance rate level 
number 

Class. The classes of coils denoting the maximum operating temperatures are identified by a 
single letter in accordance with MIL-C-39010 slash sheets. 

Maximum operating temperature 

Class 

A------
8------

BROAD LINE ... 
There's a Nytronics Inductor 
to meet every need from 0.10uH 
to 180kuH. 
With sizes ranging from the world's 
smail est shielded inductor to the 
most complex variable inductor ... 
shielded, unshielded and variable, 
in hundreds of off-the-shelf values 
... it makes good sense to check 
first with Nytronics or your local 
distributor. 

Temperature 

105°C 
125°C 

FIXED SHIELDED INDUCTORS 

Super Wee Ducter 

MS75087, MS75088, MS75089 

MS90537 

Super Wee Wee Dueter MS21399-21401 

Wee Dueler 

Wee Wee Ducter 

Pee Wee Duelor 

Pee Cee Dueler 

SOD 

Distributed by Dale Electronics, Inc., through Nytron Inductors, Inc. 
700 Orange Street, Darlington, SC 29532. 
Phone: 803-393-5421 • Fax: 803-393-4123 

EEM 1991 For manufacturers' sales offices, see yellow pages 

"I·REL ••• 
Nytronics Inductors are fully qualified 
to the established reliability spec 
MIL-C-39010 in styles /l through /10. 
But, Nytronics Inductors also meet 
the requ irements of a higher authority! 
They are widely used in heart pacers 
to provide RF protection .... It's a 
life or death matter .... Litera lIy. 

AVAILABILITY ••• 
Off·the-shelf from a distributor near you. 

UPDATE 
UNITS HOURS: 682, 900, 090 
Date: 6-30-90 

High Reliability Qualification 

MIL-C-39010-1 MIL-C-39010-6 

M IL-C-3901 0-2 MIL-C-39010-7 

MIL-C-39010-3 MIL-C-39010-8 

MIL-C-39010-4 M IL-C-3901 0-9 

MIL-C-39010-5 MIL-C-39010-10 

FIXED NON-SHIELDED INDUCTORS 
Deci Duclor 
Mili Duelor 
MS75083, MS75084, MS75085 
RFC-SS MS18130, MS14046, MS90538 
RFC-S MS21389, MS21390 
MS75008, MS751 01, MS90539 
RFC-M MS21388 
RFC-L MS21380 
Pee Dee Ductor 
PL Inductors 

VARIABLE INDUCTORS 
Wee Vol (Shielded) MS21381, MS21402 
H Wee Vol (Shielded) MS21381, MS21402 
VIV (Non-Shielded) 
VIH (Non-Shielded) 

8·1023 



The!re symbols appear on many electrical/electronic components djstributed in the world market. They indicate that a country's standard-
setting agency has approved the design of the component andlor a testing agency has approved the performance of the component in 
meeting the standard. This page lists only those countries that have a symbol to.represent their authority. 

fA) Argentina (IRAM) Instituto 

~ 
Hong Kong Hong Kong Standards 'W Poland Polski Komitet 

Argentino de RacionaIization de & Testing Centre Nonnalizacji Miar i Jakosci (polish 
Materiales Committee for Standardization, 

Measures and Quality Control) 

.p ...... 'R.<,~. Australia (SAA) Standards 

~ 
Hungary (MSZH) Magyar JO Portugal (CEP) Comissao 

~W"i Association of Australia Szabvanyugi HivataI (Hungarian E1ectrotecnica Portuguesa . , 
" " Office for Standardization) 

@> Austria (DVE) Oesterreichischer (J5fJ India (lSI) Indian Standards STAS Romania Institutul Roman de 
Verband fiir Elektrotechnik Institute "Manak Bhavan" Standardizare (Romanian Standards 

Institute) 

18el 
Belgium (CEB) Comite 511 Indonesia Badan Kerjasama ~i 

Singapore Singapore Institute of 
Electrotechnique Beige Standardisasi LIPI-YDNI (LIPI- . Standards and Industrial Research 

YDNI Jomt Standardization 
Committee) 

ABNT Brazil (ABNT) Associa .. ao B Iran Institute of Standards and ~ South Africa (SABS) South 
Brasileira de Nonnas Teanicas Industrial Research of Iran African Bureau of Standards 

@) Canada (CSA) Canadian 

~ 
Ireland (IIRS) Institute for Spain (IRANOR) Instituto 

Standards Association Industrial Research ;md Standards Nacional de RacionaIizaci6n y 
Nonnalizaci6n 

C® 
Czechoslovakia Urad pro 511 Israel (SII) Standards Institution ~ Sweden (S~K) Svenska 
Nonnalizaci a Mereni (Office for ofisrael Elektriska Kommissionen (Swedish 
Standards and Measurements) Electrotechnical Commission) 

@ Denmark (DEK) Dansk 

~ 
Italy (CEI) Comitato @ Switzerland (SEV) 

Elektroteknisk Komite (Danish Elettrotecnico Italiano (Italian Schweizerischer E1ektrotechnischer 
.Electrotechnical Committee) E1ectrotechnical Committee) Verein Postfach 

~ 
Egypt (EOS) Egyptian 

0 Japan (JISC) Japanese Industrial <@> Turkey (TSE) Turk StandardIari 
•• s Organization for Standardization and Standards Committee Agency of Enstitusu (Turkish Standards 

Quality Control Industrial Science and Technology Institution) 

® Finland (SETI) Electrical 

S Korea, Republic of (South) 

~ 
United Kingdom (BSI) British 

Inspectorate Industrial Advance Administration Standards Institution 

<rID 
France (UTE) Union Technique (@ID Mexico (DGN) Direcci6n General ~ United States Underwriters 
de I'Electricite de Nonnas Secretaria de Patrimonio Laboratories Inc. 

y Fomento Industrial Puente de Recognized Component Mark 
Tecamachalco 

~ 
Germany, Democratic 

IKEMAI Netherlands (NEC) Nederlands ® United States Underwriters Republic of (East) (ASMW) EUR Elektrotechnisch Comite 
Amt fliT Standardi-sierung Laboratories Inc. 
Messwesen und Warenprufung 
(Office for Standardization, 

rIf'!fI New Zealand (SANZ) Standards i:J Venezuela CODELECTRA en Metrology and Quality Control) 
Association of New Zealand Conjunto con COVENIN Avda. 

® Germany, Federal Republic PPai. 
of (West) (DKE) Deutsche 

~ 
Electrotechnische Kommission im 

® Norway (NEK) Norsk A Yugoslavia Federal Institute of 
DIN und VDE (Gennan 
Electrotechnical Commission of Elektroteknisk Kornite (Norwegian 

4~ 
Standardization 

DIN arid VDE) Electrotechnical Committee) 

, 

ELOT Greece (ELOT)The Hellenic <B) Pakistan Pakistan Standards 
. Organization of Standardization Institution 
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OXLEY MILITARY COMPONENTS 
Approved LED Indicators 

• U.S. DoD DESC and EUROPEAN APPROVALS 
• HIGH RELIABILITY, FULLY BURNT-IN 10 MIL-S-195oo 
• SUNLIGHT READABLE 10 100,000 lux 
• HIGH BRIGHTNESS 
• E.M.I. and TEMPEST PROTECTION 
• ENVIRONMENTALLY SEALED 
• SECURE I.R. FREE AND N.V.G. COMPATIBLE 
• PANEL SEALING 

MA B.~ 1.5±0.5 

I r:::-- I RED POSITIVE 

Terminations 
Sealing ring 8 to 11 Long 

Body Style 
C 

Body Style 
D 

• RUGGED CONSTRUCTION 
7.5+0.1 

-0 
~8.0~oO.1 DIMENSIONS IN mm 

ill MOUNTING W HOLE DETAILS 

FEATURES 
OESC 13 ~ 
PART 

.... w <.0 z "'~ ww z<.O ~~~ NO. 5: S2~ 
'" 

",w <z 
"'~ "'<.0 ~o U'" "'''' 9~ ",,,,lI: 

~;:5 u~ ;:5;:5 
(SEE NOTE) S2a: ,"w 

~!:!: ~Z!!! "'., "'''' w," lI:5 <> "'''' 
85122-X01 • • 
85122-X02 • • • 
85122-X03 • • 
85122-X04 • • 
85122-X05 • • • 
85122-X06 • • • 
85122-X07 • • • 
85122-X08 • • • 
85122-X09 • • • • 
85122-X10 • • • • 
85122-X11 • • • • 
87019-X01 • • • 
87019-X02 • • • • 

NOTE: When ordering replace X in DESC No with letter to signify color R = Red, Y = Yellow, G = Green. 

MIL-F-15733 Qualified EMI Suppression Filters 
OXLEY chassis I mounting I pi-section I EMI 
suppression filters are suitable for applica-
tions where high insertion loss is necessary 
from 10MHz to 10GHz, guaranteed over the 
military temperature range - 55°C to 125°C. 
Fu"y qualified against MIL-F-15733 Revision 
G, all types are supplied with 168 hours burn
in (voltage conditioning) and 100% electrical 
testing, including insertion loss. 

GENERAL CHARACTERISTICS 
Dielectric : CERAMOX K6000, 

: CERAMOX K3000 
Body, Nut : brass. OQ-B-6260 
Finish : silver to 00-S-365 
Lockwasher : steel 
FInish : silver to OQ-S-365 
Current rating : 10A 

When ordering please specify QPL designa-
tion ego M15733/61-0007 
Filters are supplied with lockwasher and hex 

QPL 

Di~~:~on 
Oxley Type No. 

M15733/61·oo05 FLT81P11500 

M15733/61·0006 FLT8/P/1500 

M15733/61·0007 FLT8/P/50oo 

M15733/6f.0010 FLT8/P/50oo 

DIMENSIONS IN mm 
z 
0 
;:::'" 

. fa:!: ~~ 
~tb~ g~ <.",u 

C 

0 

C 

C 

0 

0 

• 0 

• 0 

• 0 

• 0 

0 

• 0 

• 0 

Minimum 
CIIP(g~~nce 

1500 

1500 

5000 

5000 

A 
6.5 

6.5 

5.5 

5.5 

5.5 

5.5 

5.5 

5.5 

5.5 

5.5 

6.5 

5.5 

5.5 

B 
11 

19 

11 

11 

19 

19 

19 

19 

19 

19 

19 

19 

19 

OXLEY 
SIMILAR 

PART 
NO. 

PS/LH/8 

STR/LH/8 

PS/LH/8/RAF 

PS/LH/8/RAPP 

STR/LH/8/RAF 

STR/LH/8/RAPP 

STR/LH/8/HS/RAF 

STR/LH/8/HS/RAPP 

STR/LH/8/RAF/SES 

STR/LH/8/RAPP/SES 

STR/LH/8/SES 

STR/LH/8/XIR 

STR/LH/8/XIRISES 

e 
.197 MAXNF 
.177MINNF 

.952 MAX .374 MAX D .890 MIN .312 MIN 

DIMENSIONS IN INCHES 
.250 MAX 
.242 MIN 

Rated Voltage 
Vd.c. Vrms 

Minimum Insertion Loss (dB) at 25"(; 
50 100 200 500 1 10 

MHZ MHz MHz MHz GHz GHz 

200 140 32 45 58 70 70 70 

200 140 32 45 58 70 70 70 

100 70 50 65 70 70 70 70 

100 70 50 65 70 70 70 70 
nut. 

MI5733/61·0011 FLT8/P/50OO/RP 5000 100 70 50 65 70 70 70 70 

FOR OTHER OXLEY PRODUCTS SEE: 
A·2750 EMI FILTERS Page A·1705 e·3700 ELECTRO-OPTIC, THIN FILMS Page e·1335 
e·2460 INDICATOR LAMPS Page e·1179 C·2100 CONNECTORS, TEST POINTS Page C·1479 

IF YOU DON'T SEE WHAT YOU WANT HERE, CALL US. 

OXLEY INC., 25 BUSINESS PARK DRIVE, PO BOX 814, BRANFORD CT 06405 
For fast action, FAX us. • FAX (203) 481-6971 • TEL. (203) 488-1033 

EEM 1991· For manufacturers' sales offices, see yellow pages 

OXLEY @ 
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Philips Components 
Discrete Products Division 
A North American Philips Company 

STANDARD RESISTOR MIL SPECIFICATION APPROVALS 
RESISTORS: RL standard military: 2% and 5% metal film resistor 

-RL07 (%. watt) and RL20 (1/2 watt) 
-temperature coefficient: ±100 ppmfOC 
RN standard military: 0.1 % to 1 % metal. film resistor 
-RN50, RN55, RN60, RN65 styles . 
RLR established reliability: 1 % and 2% metal film resistor 
-RLR05, RLR07 and RLR20 
-temperature coefficient: ±100 ppmfOC 
-failure rate: S (.001 % per 1000 hrs) 
RNC established reliability: 0.1 % to 1 % metal film resistor 
-RNC50, RNC55, RNC60, RNC65 
-resistance tolerance: ±0.1%, 0.5%,1.0% 
-failure rate: S (.001% per 1000 hrs.) 

2440 

MIL-R-22684 

MIL-R-10509 

MIL-R-39017 

MIL-R-55182 

-temperature coefficient: K (±100 ppm/oC), H (±50 ppm/°C), J (±25 ppm/°C) 

TRIMMER 
RESISTORS: 

8-1026 

-non-hermetic seal 
RNR/RNN established reliability: 0.1% to 1% metal film resistor 
-RNR55, RNR60, RNR65 
-resistance tolerance: ±0.1%, 0.5%, 1.0% 
-failure rate: S (.001 % per 1000 hrs) 
-temperature coefficient: C (±50 ppm/oC, E (±25 ppm/oC) 
-glass hermetic seal 

~J24/RJR24 cermet trimmer 
-multiturn, %" square 
-resistance range: 100 ohm ...,- 1M 
-resistance tolerance: ±10% 
-temperature coefficient: ±100 ppm/oC (standard) 
RJ24 
RJR24-approvedto Failure Rate R 
RJ26/RJR26 cermet trimmer 
-multiturn, 1/4" square 
-resistance range: 100 ohm - 1M 
-resistance tolerance: ±10% 
-temperature coefficient: ±100 ppmfOC (standard) 
RJ26 
RJR26-approved to Failure Rate R 

For manufacturers' sales offices, see yellow pages 

MIL-R-55182 

MIL-R-22097/MIL-R-39035 

MIL-R-22097/MIL-R-39035 

EEM1991 
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Philips Components 
Discrete Products Division 
A North American Philips Company 

STANDARD CAPACITOR MIL SPECIFICATION APPROVALS 
TANTALUM: Wet Slug 

CL14/CL16 hermetic seal, screw mount, cylindrical case 
CL 17 ICL 18 hermetic seal, stud mount, cylindrical case 
CL55 hermetic seal, rectangular module 
CL64/CL65 elastomer seal, axial lead, tubular case 
CL66/CL67 hermetic seal, axial lead, tubular case 

Wet Slug, established reliability 
CLR10 extended range, axial lead, tubular case 
CLR14 extended range, cylindrical case, solder lug terminal 
CLR17 extended range, cylindrical case, solder lug terminal 
CLR65 
CLR79 
CLR81 

Wet Foil 

glass-to-tantalum hermetic seal, axial lead, tubular case 
hermetic seal, tantalum case, axial lead, tubular case 
extended range, hermetic seal, tantalum case, axial lead, tubular case 

CL20/CL21 polar, etched fail, tubular case, axial lead 
CL22/CL23 non-polar, etched foil, tubular case, axial lead 
CL30/CL31 polar, plain fOil, tubular case, axial lead 
CL32/CL33 non-polar, plain foil, tubular case, axial lead 
CL51 polar, plain foil, KSR, hermetic rectangular module 
CL52 non-polar, plain foil, KSR, hermetic rectangular module 
CL53 polar, etched foil, KSR, hermetic rectangular module 
CL54 non-polar, etched foil, KSR, hermetic rectangular module 
CL70/CL71 polar, high etched foil, tubular case, axial lead 
CL72/CL73 non-polar, high etched foil, tubular case, axial lead 

Wet Foil, established reliability 
CLR25 polar, etched foil, hermetic and non-hermetic, axial lead 
CLR27 
CLR35 
CLR37 
CLR71 
CLR73 

Solid Slug 

non-polar, etched foil, hermetic and non-hermetic, axial lead 
polar, plain foil, hermetic and non-hermetic, axial lead 
non-polar, plain foil, hermetic and non-hermetic, axial lead 
polar, high etched foil, hermetic and non-hermetic, axial lead 
non-polar, high etched foil, hermetic and non-hermetic, axial lead 

CS12/CS13 hermetic seal, axial lead, tubular case 

Solid Slug, established reliability 
CSR09 polar, miniature, hermetic seal, axial lead, tubular case 
CSR13 polar, hermetic seal, axial lead, tubular case· 

CSR21 
CSR23 
CSR33 

polar, high frequency, hermetic, tuburar case, axial lead 
polar, extended range, hermetic seal, axial lead, tubular case 
polar, extended range, hermetic seal, for low impedance application 

CSR91 non-polar, hermetic seal, axial lead, tubular case 
Solid Chip, established reliability 
CWR06 polar, hybrid tantalum chip 
CWR11 molded tantalum chip, polar 

For information on Mepco/Centralabs RESISTORS/CAPACITORS, SEE PAGES A·1981-A·1984. A.1120-A.1124 

EEM 1991 For manufacturers' sales offices, see yellow pages 

2440 

MIL-C-3965 

MIL-C-39006 

MIL-C-3965 

MIL-C-39006 

MIL-C-26655 

MIL-C-39003 

MIL-C-55365 

MIL-C-55365 

8·1027 
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Technitrol 
TECHNITROL QPL ACTIVE DELAY LINES 

1952 East Allegheny Avenue 
Philadelphia, PA 19134 
Telephone (215) 426-9105 
FAX (215) 426-2836 

• Technitrol - the first delay line supplier to be QPL'd. 

• Active 5 tap, 14-pin DIP delay lines qualified to MiI-D-83532. 

• Established reliability assured through a fully approved 
program in accordance with Mil-Std-790. * 

2440 

• Standard total delay values ranging from 25 to 500 nanoseconds 
and tap delay values from 5 to 100 nanoseconds. 

• Other military part numbers with non-standard delay values 
available upon request. 

• QPL JAN I.e's (in accordance with MiI-M-38510) incorporated 
in all active delay lines. 

'Reliability Assurance Program for Electronic Parts Specifications. 

ACTIVE MIL-D-83532 QPL DELAY LINES (TTL LOGIC) 
Military Technilrol NANOSECONDS 

Part No. PartNo. To1 To2 To3 T04 ToS TR +" 

M83532102A001 A TTLDL0257 JY 5.0 10.0 15.0 20.0 25.0 4.0 

M83532102A006A TTLDL0507 JY 10.0 20.0 30.0 40.0 50.0 4.0 

M83532102A011A TTLDL0757 JY 15.0 30.0 45.0 60.0 75.0 4.0 

M83532102A014A TTLDL1 007 JY 20.0 40.0 60.0 80.0 100.0 4.0 

M83532102A015A TTLDL1257 JY 25.0 50.0 75.0 100.0 125.0 4.0 

M83532102A016A TTLDL1507JY 30.0 60.0 90.0 120.0 150.0 4.0 

M83532102A018A TTLDL2007 JY 40.0 80.0 120.0 160.0 200.0 4.0 

M83532102A020A TTLDL2507 JY 50.0 100.0 150.0 200.0 250.0 4.0 

M83532102A026A TTLDLS007 JY 100.0 200.0 300.0 400.0 500.0 5.0 

NOTE: Additional slash numbers from 02A001 A 1hrough 02A029A available upon request. 
'Measured @S.OVVeewith 50p! load to ground and 500 ohms to Vee. 

SCHEMATIC AND PIN-OUT 

STANDOFF .015 
HEIGHT MIN 

See Volume A for information on Technitrol surface-mount and pc-mount delay lines .. 

r-- 810 MAX ---j 
I '~ '~ 12 11 '~ ~ ~ I 

I~: : : : : : 11 

-4'00±0~ 
NONCUMULATIVE 

i 

.060 MAX 
<PLACES 

r----------,~ 

.360 
MAX 

c:::J CJ CJ c:::J CJ CJ CI + ~ 

.300 
- .0101 + .020 

8·1028 For manufacturers' sates offices, see yellow pages EEM 1991 
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Technitrol 1952 East Allegheny Avenue 
Philadelphia, PA 19134 
Telephone (215) 426-9105 
FAX (215) 426-2836 

2440 

TECHNITROL QPL PASSIVE DELAY LINES _____________ _ 

• Technitrol - the first delay line supplier to be QPL'd. 

• Passive 10 tap, 14-pin DIP delay lines qualified to 
Mil-D-83531. 

• Established reliability assured through a fully approved 
program in accordance with MH-Std-790. * 

• Standard impedance 100 ohms. Other values available. 

• Standard total delay values ranging from 10 to 200 nanoseconds 
and tap delay values from 1 to 20 nanoseconds. 

• All military part numbers from M83531/01-001 through M835311 
01-425 available upon request. 

'Reliability Assurance Program for Electronic Parts Specifications. 

PASSIVE MIL-D-83531 QPL DELAY LINES 

Tolal Tap Rise Impedance OCR 
Military Technllrol Delay Delay Time (Ohms) (Ohms 

Designation No. ParI No. (ns) (ns) (ns-Max.) ±lO"k Max.) 

M83531/01-102 LF10D9 10 1.0 2.5 100 5.2 

M83531/01-104 LF10F9 20 2.0 5.0 100 5.2 

M83531/01-105 LF10G9 25 2.5 6.2 100 5.2 

M83531101-110 LF10K9 50 5.0 12.5 100 5.2 

M83531101-120 LF10M9 100 10.0 25.0 100 5.2 

M83531/01-130 LF10Q9 200 20.0 50.0 100 5.2 1 

13 12 10 9 
2 3 4 5 6 

1~7 
IN I lOUT 

8 .1i 
~ ~ 

Schematic and Pin-Out .010 ±.002 

I~ 
.310 

See Volume A for information on Technitrol surface-mount and pc-mount delay lines. 

~ .780MAX ~ 

114__ __ __ __ 81 

c::J 
1 7 

.100 ±.010 
12 PLS 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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.200 MAX 
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W 0 R LOP ROD l' C T S 

SANKOSHA CORP. GAS TUBES 
CERAMIC ARRESTER 
Two Electrode: V08U and V08 Series 
Three Electrode: 3YVJ 
ELECTRIc:AL CHARACTERISTICS 

DC 
Breakdown 
Vo~age 

Type Number 

l00v/s 

W/OLead W/Lead Valls 
YOBU - 75A YOBU - 75B 75±20% 
YOBU - 90A YOBU - 90B 90±20% 
YOBUZ-145A YOBUZ-I45B 145±20% 
YOBUZ-23OA YOBUZ-230B 230±15% 
YOBUZ-25OA YOBUZ-250B 250±15% 
YOBUZ-300A YOBUZ-300B 3OO±I5% 
YOBUZ-35OA YOBUZ-350B 350±15% 
YOBUZ-400A YOBUZ-400B 4OO±15% 
YOBUZ-47OA YOBUZ-47OB 470+15% 
YOBUZ-6OOA YOBUZ-600B 6oo±15% 
YOBUZ-BOOA YOBUZ-BOOB BOO±15% 

A TYPE 

Impulse Breakdown Insulation 
Voltage Resistance 

100VlIIS 10KV/IIS XI 

Valls Max MOMin 

500 900 10,000 

500 900 10,000 
500 900 10,000 
600 900 10,000 

600 1,000 10,000 
700 1,000 10,000 

700 1,000 10,000 
700 1,000 10,000 
700 1,000 10,000 
BOO 1,200 10,000 

1,000 1,500 10,000 

CapaCitance 

I MHz 

pF Max 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

-m-
6 0 ± 0.3 j..:./ 

w.- BTYPE 

~</>B.0+0.3 I. 30±2 

, YOSZ-1OlA YOBZ-IOlB 1,000+20% 1,500 2,000 10,000 1.0 
YOB -152A YOB -152B 1,5OO±I5% 2,300 2,800 10,000 1.0 
YOB -212A YOB -212B 2,100±20% 2,700 3,200 10,000 1.0 
YOB -242A YOB -242B 2,400±20% 3,000 3,500 10,000 1.0 
YOB -302A Y08 -302B 3,ooo±20% 4,000 5,000 10,000 1.0 
YOB -402A YOB -4028 4,OOO±20% 5,000 6,000 10,000 1.0 
YOB -602A YOB -602B 6,OOO±20% 8,000 10,000 10,000 1.0 
VOB -8OlA V08 -11028 B,ooo±20% 10,000 12,000 10,000 1.0 
VOB -103A YOB -I03B IOK±20% 10,000 1.0 
YOB -123A Y08 -1238 12K±20% 10,000 .1.0 
YOB -143A Y08 -1438 14K±20% 10,000 1.0 
VOB -163A YOB -163B 16K±20% 10,000 1.0 

1. INSULATION RESISTANCE 
75-145V : DC SOV 

230-400V : DC 100V 
470-1000V : DC 2SOV 

1S00-2100V : DC SOOV 
2400V : DC 1000V 

DC AC Impulse 
Holdover Follow-On Life 
Voltage Current 

60 Hz 10/1000115 
X2 1/2 Cycle 500A 

Valls Min Amp Peak Times 
52 10 300 

52 10 300 
BO 40 300 

135 80 300 
135 80 300 
150 BO 500 
150 80 500 
150 80 500 
150 BO 500 
150 BO 500 
150 BO 500 

m 2."! 

.It~ .1 I. 30±2 

150 BO 200 
200 80 10 
200 80 10 
200 BO 10 
200 80 10 
200 80 10 
200 80 10 
200 80 10 
N/A 
N/A 
N/A 
N/A 

, 

l., ATYPE ill $.- BTYPE ED. t~ I. .1 f.L.j Hot>B.0±0.3 
30±2 .1 I· 30±2 

3YVJ- 90A 90±20% 700 1,000 10,000 3.0 52 IOx2 300l200A 
3YVJ-I45A 

See 
145±20% 700 1,000 10,000 3.0 52 10x2 300l200A Dimension 

3YVJ-23OA Drawings 230+20% 500 BOO 10,000 3.0 135 40x2 300l200A 
3YVJ-25OA For Lead 250±20% 500 BOO 10,000 3.0 135 40x2 300l200A 
3YVJ-30OA Type 300±20% 600 900 10,000 3.0 135 40x2 3001200A 

Suffixes 
3YVJ-350A 350±20% 600 900 10,000 3.0 150 4Ox2 300l200A 
3YVJ-400A 400+20% 700 1,000 10,000 3.0 150 4Ox2 400 

A TYPE an- $- m~:iBl. 0 

I-'--l H </>1.0 E 
11.5±0.5 ot>7.5±0.2 

4.4.* o.~ ..-4.4 + ~.~ 
LEAD FINISH: TINNED 

2. DC HOLDOVER WLTAGE 
Impulse: 1011000115 .500A or 200A 
. DC Power Supply: 

52V ~ 
I~~~ -200mA 
150Y (Per REA) 

Impulse Discharge AC Discharge Current 
Current 8/20115 60Hz 

Repeat Repeat" Single 
10 Times Single 10 Times' 11 Cycle 

Kilo Amp AmpRMS 
5 10 1015 times 65 
5 10 10/5 times 65 
5 10 1015 times 65 
5 10 1015 times 65 
5 10 10 65 
5 10 10 65 
5 10 10 65 
5 10 10 65 
5 10 10 65 
5 10 10 65 
5 10 10 65 

LEAD FINISH: TINNED 

3 10 1 5 
3 10 I 5 
3 10 I 5 
3 10 1 5 
1 5 1 5 
1 5 1 5 
1 5 1 5 
1 5 1 5 

L:YOSZ-l02 B.0±0.3 
Y08-152' -402 B.5±0.3 
Y08-602' -103 3.0±0.5 
Y08-123' -163 7.0±0.5 

LEAD FINISH: TINNED 

5x2 10x2 5x2 65x2 
5x2 10x2 5x2 65x2 
5x2 IOx2 5x2 65x2 
5x2 IOx2 5x2 65x2 
5x2 10x2 5x2 65x2 
5x2 10x2 5x2 65x2 
5x2 10x2 5x2 65x2 

A Dimension 

Type A 
Jl 4.4=0.3 
J2 4.7-0.3 
J3 5.0±0.3 

PHYSICAL CHARACTERISTICS 
I " I "I' I ~ I ~: 

~~ ~ ~ 
11;;~'i'" I ~~~~' .• - i - m i 
, I ! J .. FVTYPE ~ 

,'0 I ~ 

, , 

"Fall Safe: Option 
-F2 TYPE s 7 sec at 10A (AC) 
-FV TYPE s 7 sec at 10A (AC) 

(With Vent-Safe) 
" Lead Finish: Tinned 

.: WORLD PRODUCTS INC. 
19654 8TH ST, EAST,SONOMA, CA 95476 PHONE (707) 996-5201 FAX (707) 996-3380 

8·1030 For manufacturers' sales offices, see yellow pages EEM1991 



2440 MILITARY COMPONENTS 2440 

VERNrl'H:CH 
Division of VERNITRON CORPORATION 

, 'TECHNOLOGY 

IN MOTION" 

POTENTIOMETERS 
employing Vernitech's unique 
conductive film and precious 
metal wipers .. , respond to wiper 
motions as small as .000005". 
Rotary Single Turn 
Linear, non-linear, sine/cosine available. 
Sizes 0.5", L 0.5" to Dia 5.0", L 1. 880" . 
Linearity or conformity '!: 2% to 0.025%. 
Resistance range 1KH to -250K.n. 
Rotary Multi-Turn 
10 to 100 turns available. 
Sizes Dia 0.5", L 1.5" to Dia 2.0", L 2.625". 
Linearity or conformity '!: 0.5% to 0.015%. 
Resistance range lKH to 500KO. 
Unear Motion 
Electrical stroke lengths 1" to 60" . 
Linearity or conformity '!: 0.2% to 0.01 %. 
Resistance range 25Ofl/in to 250K!1/in. 

CLUTCHES AND BRAKES 
(electromagnetiC) 
hundreds of models and sizes available from stock, 

Precision Instrument Type 
Sizes 5, 8, 11, 13, 15, and 18. 
Standard length and wafer types. Spring and magnetic. 
Meet MIL-E-5272C. Zero backlash. 
Torque 5 to 150 oz. in. Response time 5 to 142 ms. 
Industrial Types - open &ame 
Sizes 8, 12, 17,22,26. Torque to 75 in. lb. 
Response time 6-30 ms at rated voltage. 
Industrial Types - enclosed &ame 
Hybrid or special units designed for particular applications 
when MIL-SPECS and close tolerances are not essential, but 
where having a complete "self-contained': unit is desirable: 
cassette tape decks, analog devices actuators, etc. 
Fail Safe 
Braking action occurs 10 ms after coil is de-energized or 
power fails. Sizes 8, 17, 30, and 45. 
Torque up to 50 in. lb. Zero backlash. Adjustable to 
compensate for wear. 

PRESSURE TRANSDUCERS 
potentiometer type, 
featuring infinite resolution. long life. and reliability 
through the use of conductive film resistance elements. 
multiple wipers. and direct coupling of pressure sensing 
element to potentiometer wipers. 
Pressure ranges from 0.1 to 10,000 psi in gage, absolute and 
differential types. 
Linearity to ±0.3%. Air speed, altitude and low cost types 
available. 

MOTORS 
Many Standard Designs or 
Custom Designed to yourreqUirements~. 
Synchronous - for laser scanning .. ' ' .. 
Sizes 5, 8, 11, 15, 18, 20, 25, 35. ;.' 
Speeds 100 to 48,000 rpm. . '.' '. 
5 through 1600 Hz. 2, 4, 8, 12 poles. ". 
Servo 
Viscous damped - sizes 8, 10, 11, 15, 18. 
Speeds 3000 to 10,000 rpm. 
Inertially damped - sizes 8, 11, 15, 18. 
Speeds 3000 to 9500 rpm. 
Stepper 
Sizes 5,8, 11, 15. Stepping angles 7.5", 15°,45°,90°. 
Stepping rates 100, 110, 125, 130, 175, 180,225,240, 
260, 400, 725, 800, 1000 pps. 
Precision Motor Generators Sizes 8, 10, 11, 15, 18, 23. 
Integrating and Computer Motor Ta.chollilet 
Sizes 8, 10, 11, 15, 18,23. 

SHAFT ANGLE ENCODERS 
featuring precision chrome on 
glass discs for highest accuracy, 
Optical Incremental 
VOE 005 - Dia. 0.500", 0.550"L To 256 pulses ( 
vee: 05 - Di? 0.500", 0.85" L To 256 pulses 
VOE 11- Dia. 1.062", L. 1.80". To 1024 pulses 
VOE 015 - Dia. 1.510", L. 0.88". To 1080 pulses (modular) 
VOE M15 "Dial Coder" - panel mounted, 1.500" dia .. L 
1. 08" 127-256 pulses 
VOE 023 - Dia. 2.25", L. 80". To 1250 pulses (modular) 
VOEL 023-Dia. 2.25", L 88". To 1000 pulses (modular) 
VOE 23 - Dia. 2.250", L 1.875". To 1250 pulses 
(available sealed) 
VOEL 23 "Thrift-Line" Dia. 2.250" L. 1.875". To 1024 pulses 
VOE 25 - Dia. 2.500", L. 2.500". To 3000 pulses 
(available sealed) 
Optical Absolute 
VOE 23: Binary, Gray or BCD to 512 counts per tum. 
Counting speed: 3000 rpm. 
VOE 30: Single or multi-tum; Binary, Gray or BCD. To 1024 
counts per tum. Max count (219 ) in 512 turns. 
Counting Speed: 30KHz. 
Contacting Absolute 
Sizes 11, 18, 23, & 31. Binary, Gray, and BCD. Single or 
multi-tum. Max count (2 19) in 2048 turns. 64 to 1024 counts 
per turn. Operating speed 200 rpm max. 

LINEAR 
ENCODERS 
BINARY, CRAY OR B.C.D. OUTPUT CODES 
1". 2", 4", 8", 12", 24". 36" and 48" STROKE LENGTHS 
RESOLUTIONS TO 12 BITS. TTL COMPATIBLE OUTPUT 

SUB-SYSTEMS AND ASSEMBLIES 
Vernitech is a major manufacturer of Electro-Mechanical and 
Electro-Magnetic products which are supplied to the Commer
cial and Military markets for diverse applications. As a leading 
supplier of vital components, Vernitech is also providing high 
quality, well engineered as~mblies and packages utilizil)g in
house designed and manufactured components that cover the 
entire spectrum of analog and digital controls. 

QuaUty Control All VERNITECH products are manufactured to strictly monitored internal controls and with adherence to MIL-Q-9858A. 
All test equipment is maintained and calibrated per MIL-C-45662. 
Special Design Capability VERNITECH has achieved a reputation for superior engineering, high reliability products, and on-time deliv
ery. Unique innovations in product design and performance has given us the experience to meet the demanding needs of our customers 
and their requirements, with quality products at the lowest possible cost. 

Custom designs availahle to your s"ecifications. 
Refer to sections 3500, 4750, 5500 for additional product listings. 

~ ¥.t:!.i~ ...... TV. • '.t:I.iC~ 300 Marcus Blvd .. Deer Park, NY 11729 
V ~~.... .... .......... 516-586-5100 • TWX 510-227-6089 • FAX 516-242-7940 

EEM 1991 For manufacturers' sales offices, see yellow pages B·1031 
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Avalanche Photodiode: A photodiode 
that takes advantage of avalanche mul
tiplication of photocurrent. It is par
ticularly suited to low noise and I or 
high speed applications. 

Contrast: A noticeable difference in 
color, brightness, or other characteris
tics in a side-by-side comparison. 

Chrominance Contrast: The color con
trast between two adjacent surfaces of 
identical area, shape, texture, and lu
minance. The human eye is more sensi
tive to differences in color than it is to 
differences in brightness. 

Current Transfer Ratio: The ratio of 
an optocoupler's output current to in
put current at a specified bias. 

Dark Current: The leakage current of 
a photo detector with no incident light. 

Dominant Wavelength: The wave
length that is a quantitative measure 
of apparent color of light as perceived 
by the human eye. 

Infrared Radiation: The electromag
netic wavelength region between ap
proximately 0.75 and 100 micrometers 
longer than the wavelength of visible 
light. 

Interrupter (module): A device that 
produces an electrical output signal 
when an object breaks the light (visi
ble or invisible) between a light source 
and a photodetector. 

LIGHT 
SOURCE 

(EMITTER) 

PHOTO 

OBJECT 

L-_Ii_ET1EC:TO:R=~ ___ ..:OUTPUT 

Reflector module 

/? LED -®- (AAD IRED) 

PHOTO-
DARLINGTON 

~ PHOTO- y® OIODE 

~ B~ 
WITH BASE ~".n~ } PHOTO-

~~ 
TRANSISTOR 

WITHOUT 
BASE CONNECTION E 

IRED: An infrared-emitting diode. See 
light-emitting diode. 

Light Current: The current that flows 
'through a photodetector when it is ex
posed to radiant energy. 

Light-Emitting Diode (LED): A semi
conductor diode that emits incoherent 
light at its PN junction when forward 
biased. The light can be in the visible or 
invisible (infrared) wavelength region. 

Luminance Contrast : The observed 
brightness of a light-emitting element 
compared to the brightness of the "sur
round," an integral part of the device 
and inseparable from it. 

Optocoupler: A device that transmits 
electrical signals, without electrical 
connection, between a light source (in
put) and the receiver (output). The in
put is generally an LED; the output 
might be a photodiode, phototransis
tor, a photo-Darlington, etc. Some
times referred to as optoisolator. 

Peak Wavelength: The wavelength at 
the peak of the radiated spectrum of an 
emitter. 

Photo-Darlington: A light-sensitive 
Darlington-connected transistor pair. 
The photo-Darlington has a very high 
sensitivity to illumination or radiation. 

OPTOCOUPLER 

~J ~~ --
WITH PHOTO-
TRANSISTOR OUTPUT 

(t ~ --
WITH PHOTO-
DIODE OUTPUT 

Photodetector: A device that provides 
an electrical output signal when sub
jected to radiation in the visible, infra
red, or ultraviolet regions of the elec
tromagnetic spectrum. Photodiodes, 
phototransistors, and photo-Darling
tons are the most common type of 
photodetectors. 

Photodiode: A junction diode that is re
sponsive to radiant energy. Photodi
odes have a high degree of linearity 
between the input radiation and the 
output current, and faster switching 
speeds than phototransistors. 

Photothyristor: A thyristor whose 
switching action is controlled by light 
applied to the thyristor gate. 

Phototransistor: A light-sensitive tran
sister that delivers an electrical output 
proportional to the light intensity at its 
input. The low-level photocurrent that 
is generated is amplified by the current 
gain of the transistor. The base region 
(or gate in a FET) mayor may not be 
brought out as an external terminal. 

Point Source: A source with a maxi
mum dimension less than one-tenth the 
distance between sources and detector. 

Reflector (module): A device contain
ing a light source and a photodetector 
that detects any object that reflects 
light produced by the source back to 
the detector. 



2450 DISPLAYS. READOUTS. & CRTs 

LED DISPLAYS 
For More Information Call 

Toll Free (800)824-5620 or (818) 701-6977 

ALTAIR offers a complete assortment 
of Numeric and Alphanumeric LED 
Displays compatible with most major 
manufacturers. All units are available in 
High-Efficiency Red, Standard Red 
(GaAsP or' GaP), Green, Yellow and 
Orange. The light output of each unit is 
measured and bin categorized for 
consistent and even brightness so that 
eachlot will not contain units with visible 
differences between individual displays. 
All units shown are completely epoxy 
encapsulated and offer clear bold 
segments for maximum light output. Call 
for information on pinouts or ask for a 
data sheet giving complete specifications 
on units of your choice. 

Please note that individual data sheets are available upon request for each product 
giving specific details on brightness, operating VOltages and currents, maximum 
ratings, package sizes, tolerances, and pinouts. For some displays, companion 
overflow digits are available for popular, SIZes. Multiple packages that appear on the 
same line indicates there are variations in pinouts or drive circuiUy. This is 
especially true in the case of multi-digit models where it is common to use multiplex, 
duplex or direct drive schemes. Call us for specifics. 

0.30' 
0.68" 
1.16" 
2.00" 
2.30" 
2.40' 
4.00" 

0.50' 
0.75" 
1.00" 

,7-SEGMENT MULTI-DIGITS 

52 
53,54 

55 
57 
59 

60,61 
62 

Series (Dual Digit) 
Series (Dual Digit) 

(Dual Digit) 
I M!'IN6:KXX Series (Dual Digit) 
I M!'IN6:KXX Series (1 1/2 Digit) 

Produet (3-Digit Direct Drive) 
New Product (3-Digit Multiplex) 
New Product (4-Digit Direct Drive) 
New Product (4-Digit Multiplex) 
New Product (Dual Digit) 

DOT MATRIX 

lEE 
lEE 
lEE 
lEE 
NA 
NA 
NA 

LR1704X Series 15X7l 
LR7057X Series 5x7 
LRl257X Series 5x7! 
LR2057X Series 5x7 
New Product (8)(8! 
New Product (5)(8 
New Product (5X7) 

BAR GRAPHS & LIGHT BARS 

63 
64 
65 

GI 
NA 
GI 

MV5X173(Ught Bar) 
New Product (Light Bar) _ 
HPMV5X164,HDSP48XX (Bar Graph) 

PLEASE SELECT DISPLAYS BY Packaf(e Style. 
Com lete data sheets are available for all other information . 

AVAILABLE COLORS IN MOST DISPLAYS; 
R - RED (GaAsp) 
P = REO (GaP) 

H - HIGH EFFIC1ENCY RED 
E - ORANGE 
G - GREEN 

Y - YELLOW 

SPECIFY COMMON (or COLUMN) ANODE OR CATHODE 

0.30" 
0.30" 
0.36' 
0.40" 
0.43" 
0.50" 
0.56" 
0.63" 
0.80" 
1.02" 
2.30" 
4.00" 

7-SEGMENT SINGLE DIGITS 

01 
02,03 

06 
08 
10 
12 
16 
19 

21,22 
26 
29 
30 

GI 
HP 
TI 
GI 
lEE 

HP,GI 
lEE 
NA 
NA 

SEGMENTED ALPHANUMERIC 

2450 

ALTAIR Exchange Corporation • 19201£, Parthenia Street' Northridge, CA 91324' FAX (818) 701-5508 

8-1034 For manufacturers' sales offices, see yellow pages EEM 1991 



2450 DISPLAYS, READOUTS, & CRTs 

LED DISPLAYS 
For More Information Call 

Toll Free (800) 824-5620 or (818) 701-6977 

2450 

PACKAGE STYLES 

~ ~ ~ ~BPk 06 Id P;; I8Pkg12 

NOiT6sCALEi 
<SEE FACtNGPA~ 
F:C!~®~1'i,(9TIOR !iT$, 

Pkg52 
--= --= 

~ ~ ~ lQJ ~ 0
0=00 lQJ 

cccco 
ceccc 
ccoeD 
coccc 
ceCCD 
ggggg 

i m 1£~&111£~711 Ilj4BI 
Pkg53,54 
00000 
00000 
00000 
00000 
ggggg 
00000 

Pkg16 Pkg19 Pkg21 

080B 
Pkg26 Pkg29 Pkg48 

all 
Pkg65 Pkg45,46 

~~~~~~~D~~ [[JJ [[JJ [J) [[JJ [[]]oO=Vo [bOo O=Vo 

PkQ22 
Pkg38 

PkQ50 

Pkg49 

~ Pkg63 II I Pkg41,42 I 

rr=il =Pk9=64 ====;-;11 B B B 
Pkg 59 Pkg 60,61 

0000000 00000 
00000000 00000 
0000000 00000 
0000000 00000 
0000000 00000 

000000 00000 
000000 00000 

0000000 00000 

Pkg57,62 

00000 
00000 
00000 
00000 
00000 
00000 
00000 

Pkg39 

Pkg40 

BB 
Pkg30 

Pkg55 

00000 
00000 
00000 
00000 
00000 
00000 
00000 

ALTAIR Exchange Corporation • 1920lE Parthenia Street' Northridge, CA 91324' FAX (818) 701-5508 

EEM 1991 For manufacturers' sales offices, see yellow pages e·1035 



DISPLAYS, READOUTS, & CRTs 2450 

MINIATURE FLUORESCENTS 
Cold Cathodes for Backlight Applications 

For More"Information Call (818)775-1007 

FEATURES 
• (4) Colors (B)lue, (G)reen, 

(YG)yel/green, (R)ed 
• (3) Whites (NW)natural white, 

{DW)daylight white, (BW)blue white 
• Variable Lengths from 50-350mm. 
• Variable Diameters from 4.1-12.25rnm 
• Aperture types for increased area 

luminance 
• Wire terminal or End Cap termination 
• Wide Color Temperature range from 

50000 K to 85000 K 

• Low Power Consumption 
• Tipless Design for tight space 

requirements 
• Very Low Heat generation 
• Long Life -- up to 20,000 hours for larger 

diameter types 

• High brightness -- up to 8000 cd/M2 

• Available with (3) bends for illuminating 
larger areas 

• Both Mercury and Non-Mercury (low 
temp.) types available 

• Inverters available for prototyping and 
preproduction units 

APPLICATIONS 
• Backlighting for Liquid Crystal 

Displays 
• Lighting for Panel legends 
• Slide and Document Scanners 
• Copy and FAX Machines 

Electrode 

-r---Initial Voltage 
~------~~----~ 

109 
% 

59 
;: 

light 
Output 

Temperature Ch racteristics 

Examples of standard 100mm units in Natural White (NW) 
I:':', 

:='=::, 

HMB5(NW)1 OOB 4.80 100 65 4.0 230 0.92 7500 10000 
HMB6(NW)looB 5.80 100 65 5.0 210 1.05 6500 10000 
HMB7(NW)looB 6.50 100 65 5.0 200 1.00 5500 10000 
HMB8(NW) looFS 8.15 100 70 5.0 195 0.98 4000 20000 
HMB10(NW)looFS 9.80 100 60 10.0 190 1.90 5000 20000 
HMB12(NW)looFS 12.25 100 55 20.0 180 a.60 5000 20000 

Pacific Industrial Components Corporation * 19201E PartheniB Street * Northridge, CA 91324 * FAX (818) 701·5508 

B·1036 For manufacturers' sales offices, see yellow pages EEM 1991 



A 
AID acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFf automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for infonnation interchange 
ASIC application specific IC 
ATE automatic test equipment 
A TG automatic test generation 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 
CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 

measurement and control 
CAPP computer-aided process 

planning 
CAT computer-aided test 
CATV cable television or 

community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 

manufacturing 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 

semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
D/A digital to analog 
DAC digital to analog converter 
DBMS data base management 

system 
DC direct current 
DFf design for testability 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

Nonnenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable 

PROM 

EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN fonnula translator 

G 
GaAsFET gallium arsenide FET 
CMIP commn management 

infonnation protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 
HlPOT test, measurement, and 

diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intennediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 
ISDN integrated services digital 

networlc 
ISO International Standards 

Organization 

J 
JEDEC Joint Electronic Device 

Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohertz (\0 3 hertz) 
KSR keyboard send lreceive 

L 
LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement 

transfonner 

M 
MASER microwave amplification 

by stimulated emission of 
radiation 

MA TV master antenna television 

I1F microfarad 
MHz megabertz 
MIC microwave IC 
MIPS million instructions per 

second 
Mm microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 

semiconductor FET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 

module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 
PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse cnde modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 

SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlled switch 
SDA souice & detector assemblies 
SGMP simple gateway monitoring 

protocol 
SIDAC bidirectional voltage

triggered switch 
SIMM single in-line memory 

module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 

management protocol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thennal coefficient of 

expansion 
TXCO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
V AC volts (of) alternating current 
V AN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 

to 300 MHz) 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 

kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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ONE OF THE PURDY GROUP OF COMPANIES 

Liquid Crystal Display Modules 
(Alphanumeric and Graphics) 

770 AIRPORT BLVD., BURLINGAME, CA 94010 • TEL (415) 347-9916· FAX (415) 340-1670 • MCIITLX 677-1439 (PURDY UW) 

AND offers a wide variety of LCD modules to meet any 
needs. All models use state of the art liquid crystal display 
technology .. 

AND's dot matrix LCD modules are ideally suited for' 
today's industrial and consu'mer product applications. The 
low power consumption, easy interfacing, and high read· 
ability of these devices allow them to be used in 
measurement instruments, hand held computers, and 
telecommunication termihals. 

LCD MODULE QUICK REFERENCE GUIDE 
Type No. 

Number of 
Characters! 

Dots 

Character/Dot 
Size 
(mm) 

Viewing Area 
(mm) 

Character Displays with Controller/RAM 
AN0241 16 x 1 3.15W x 7.9 H 64.5 W x 13.8 H 
AN0671 16 x 1 3.15Wx5.76H 64.5 W x 13.8 H 
AN0691 24 x 1 3.2W x 7.95 H 100Wx13.8H 
AN0601 40 x 1 3.2W x 7.95 H 154.8 W x 17.5 H 
AN0491 16 x 2 2.95 W x 4.29 H 64.5W x 15H 
AN0501 20 x 2 3.21 W x 5.55 H 83W x 18.6 H 
AN0501·EO 20 x 2 3.21 W x 5.55 H 83W x 18.6 H 
AN0771 24 x 2 3.21 W x 5.07 H 93.5 W x 16.5 H 
AN0771·EO 24 x 2 3.21 W x 5.07 H 93.5 W x 16.5 H 
AN0591 40 x 2 3.2W x 5.55 H 154.8 W x 17.5 H 
AN0591·EO 40 x 2 3.2W x 5.55H 154.8 W x 17.5 H 
AN0731 16 x 4 2.96 W x 4.51 H 61.8 W x 26.6 H 
AN0721 20 x 4 2.96 W x 4.51 H 76W x 27H 
AN0721·EO 20 x 4 2.96 W x 4.51 H 76W x 27H 
AN01001 40 x 4 3.95 W x, 5.55 H 199Wx44H 

LED Backlight Character Displays with Controller/RAM 
AN0493-JO 16 x 2 2.95W x 4.29H 64.5W x 15H 
AN0673-JO 16 x 1 3.15 W x 5.76 H 64.5 W x 13.8 H 

Graphic Displays with Controller/RAM 
AN01021 120W x 64H 0.44W x 0.56H 62.5W x 43.5H 
AN0711A 240W'x 64H 0.49W x 0.49H 132W x 39H 

Graphic Displays with Super Twist Nematic with Controller 
AN0711AST 240W x 64H 0.49 W x 0.49 H 132W x 39H 
AN01021ST 120Wx64H 0.44 W x 0.56 H 62.5 W x 43.5 H 
AN01013ST 160W x 128 H 0.56 W x 0.56 H 101 W x 82H 
AN01301VST 240W x 128 H 0.66 W x 0.66 H 179.9 W x 101.5 H 
AN01391ST 128W x 128 H 0.40 W x 0.40 H 62.0 W x 62.0 H 
ANOH41MST 240W x 128 H 0.47 W x 0.47 H 126.0 W x 70.0 H 
AN0711 AST-EO 240W x 64H 0.49 W x 0.49 H 132W x 39H 
AN01 021 ST-EO 120Wx64H 0.44 W x 0.56 H 62.5 W x 43.5 H 
AN01013ST·EO 160W x 128 H 0.56 W x 0.56 H 101 W x 82 H 
AN01301 VST-EO 240W x 128H 0.66 W x 0.66 H 179.9W x 101.5H 
AN01391ST·EO 128W x 128 H 0.40 W x 0.40 H 62.0 W x 62.0 H 

Outline Dimension 
(mm) 

80W x 36H x 120 
80 W x' 36 H x 120 

126W x 36H x 12D 
182 W x 33.5 H x 130 

80 W x 36 H x 120 
116 W x 37 H x 12.5 D 
116W x 37H x 12.50 
118W x 36H x 12D 
118W x 36H x 12D 

182W x 33.5H x 13D 
182W x 33.5H x 130 

87W x 60H x 120 
98W x 60H x 120 
98W x 60H x 120 

221 W x 76 H x 12.50 

80W x 36H x 16D 
80W x 36H x 160 

85W x 70H x 200 
180W x 65H x 12D 

180W x 65H x 120 
85W x 70H x 200 

129W x 104.5 H x 14 D 
240W x 125.3 H x 120 
85Wx100Hx140 
HOW x 106H x 14D 
180W x 65H x 120 
85W x 70H x 200 

129W x 104.5H x 140 
240W x 125.3H x 120 
85Wx100Hx140 

8-1038 Formanufacturers' sales offices, see yellow pages 

+5 - -
+5 Yes -
+5 H044780 Yes -
+5 I Yes -
+5 or Yes -
+5 Yes -
+5 - Yes 
+5 equivalent Yes -
+5 - Yes 
+5 Yes -
+5 - Yes 
+5 Yes -
+5 Yes -
+5 - Yes 
±5 T6963C - -

+5/-8.5 T6963C Yes -
+5/-8.5 T6963C Yes -
+5/-8.5 T6963C Yes -
+5/-14.5 T6963C· Yes -
+5/-14.5 T6963C Yes -

- T6963C CCFL 
+5/-8.5 T6963C - Yes 
+5/-8.5 T6963C - Yes 
+5/-8.5 T6963C - Yes 
+5/-14.5 T6963C - Yes 
+5/-14.5 T6963C - Yes 

EEM 1991 
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ONE OF THE PURDY GROUP OF COMPANIES 

Liquid Crystal Display Panels 
Light Emitting Diode Displays 

no AIRPORT BLVD., BURLINGAME, CA 94010. TEL (415) 347-9916· FAX (415) 340-1670· MCIITLX 677-1439 (PURDY UW) 

LCD MODULE QUICK REFERENCE GUIDE (con't.) 
Type No, 

Number of 
Characters/ 

Dots 

Character/Dot 
Size 
(mm) 

Viewing Area 
(mm) 

Graphic Displays with Super Twist Nematic without Controller 
AN01241ST 480W x 128H 0.48 W x 0.48 H 236W x 67H 
AN0932ST 640W x 200H 0.345 W x 0.345 H 249W x 82H 
AN0561ST 640Wx 200H 0.32 W x 0.46 H 231 W x 105 H 
AND1342BST 640W x 200H 0.32 W x 0.46 H 231 W x 105 H 
AN01181ST 640W x 400H 0.32 W x 0.32 H 230W x 146H 
AND1181BST 640W x 400H 0.32 W x 0.32 H 230W x 146H 
AN01501MST 640W x 400H 0.30 W x 0.30 H 217W x 138H 
AN01551MST 640Wx480H 0.28 W x 0.28 H 206W x 156H 

Outline Dimension 
(mm) 

277W x 83H x 14D 
293W x 97.6H x 14D 

275W x 126H x 14D 
275W x 126H x 140 

276W x 186H x 14D 
276 W x 186 H x 14 D 

320 W x 197.4 H x 22 D 
276W x 182H x 200 

+ 5/-14.5 (T7779) Yes -
+5/-22.5 (T7779) - -
+5/-22.5 (T7779) Yes Yes 
+5/-22.5 (T7779) .- Ves 
+5/-22.5 (T7779) Yes Yes 
+5/-22.5 (T7779) - Ves 
+5/-15.7 (T7779) CCFL 
+5/-24.0 (T7779) CCFL 

1) Standard AND LCD modules are configured to operate in a reflective viewing mode. Transflective and transflective viewing modes with electroluminescent lamps installed are also 
available for most modules. 

2) - 30 suffix deSignates a module with a transflective backing rather than a reflective one (Le. AND591-30 for a transflective 40 character x 2 line dot matrix LCD module). The 
transflective backing makes viewing possible under normal ambient light or by using a backlight. The backlight slips between the LCD and the PC board making viewing possible in dark 
or dim lighting conditions. 

3) - EO suffix designates a module which has a transflective backing and an electroluminescentlamp (EL) installed (i.e. AND591-EO for 40 character x 2 line dot matrix LCD module with 
EL lamp). Normally an inverter is necessary to generate the high frequency AC signal needed by the EL lamp. The backlight operates on 110 VAC at 500 Hz. 

4) LED Backlit modules have a transflective backing and LED backlight array installed. The backlight operates on 4.1 V and a maximum current of 220 mAo 
5) Cold Cathode Fluorescent Lamp (CCFL) backlighting is available for certain modules. 

LIQUID CRYSTAL DISPLAY PANELS 
Package 

Digit Dimensions 
Display Font Height Part Lx W Display Font 

(inches) Number (inches) 

.-. .. -.. FRBY - - 0.5 FE1901 1.2 x 1.2 .L'.L' 
+/.B;B.B 0.2 FE2201 1.6 x 0.7 1+1. B;B;B. B 0.5 FE0201 2.0 x 1.2 

0.7 FE0501 2.75 x 1.5 
1.0 FE0701 3.7 x 1.8 

I~I B·n n 
0:- .~ :0.0 0.5 FE0203 2.0 x 1.2 B.B;B.B;B.B 
DC ",'-. ,-. C:. InV';C 
ACiJi .0.0.0 MKO'F 0.4 FE0801 2.0 x 0.95 B:B:B.B.B 

4" ".r. ". 0.3 FE010l 1.57 x 0.7 B.B;B.B;B.B;B.B ~ 0.0:0.':;: (pinless 
only) 

B.B;B.B 0.35 FE0804 2.0 x 0.95 11111111111111111111111111111111 
0.5 FE0202 2.0 x 1.2 
0.5 FE0204 2.0 x 1.2 
0.7 FE0502 2.75 x 1.5 11111111111111111111111111111111 1.0 FE0703 3.7 x 1.8 . TRIPLEX 

Ordering Information: 
PART Number FEXXXX X-X X 

Model Number:=-=tE~8>oii~e.0~iOr"s::;;==;;::;:;;:;;;:::=;;==;=~~===r-=~_WJ Liquid Crystal M!'terial Polarizer Options: 
Leave digit blank-Standard Grade ( - 20 to + 500 C)-Standard Polarizer 
W-_U-Wide Temperature ( - 30 to + 85°C)-High Temp./High Humidity Polarizer 

Viewing Mode (see configuration chart): _______________ --' 

Example: Model FE0203, with wide temperature fluid, pinned reflective foil configuration and 
high temp./high humidity polarizer: FE203W-DU 

Custom LCD'S. Contact our representatives or consult factorv for your custom LCD'S 

Configuration Chart 

Viewing Mode 

Transmissive 
Reflective Frosted 
Reflective Aluminum Foil 
Transflective 

EEM 1991 For manufacturers' sales offices, see yellow pages 

Package 
Digit Dimensions 

Height Part Lx W 
(inches) Number (inches) 

0.5 FE0205 2.0 x 1.2 

0.4 FE0206 2.0 x 1.2 

0.4 FE0208 2.0 x 1.2 

0.3 FE0803 2.0 x 0.95 
0.5 FE0401 2.75 x 1.2 
0.7 FE0601 3.7 x 1.2 

0.5 FE100l 3.7 x 1.2 

0.15 FE0405 2.75 x 1.2 

Configuration 
Pinned Pinned 

A F 
K 
0 I 
E J 

8-1039 
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OPTREX LCD ... OPTREX LCD ... OPTREX LCD ... OPTREX LCD 
Since the beginning of the LCD module industrY, Apollo Display Technologies has served the OEM Market 
as a technical, stocking distributor, manufactqrer, and value-added manufacturer of LCD products and ser
vices. A wide range of industry-standard LCD modules are stocked in depth for immediate delivery. Our 
New York based value-added, semi-custom and custom manufacturing capabilities broaden the variety of 
viewing and performance characteristics to better suit customer's special needs. It is our unique combination 
of low-cost standard product, local in-depth stocking, technical assistance and value-added services that 
have made our company the first choice of so many display engineers. 

• Very Aggressive Pricing in 10's through 1,000's of units 
• OPTREX ... World's Largest LCD Manufacturer 
• Display Engineers to Answer Your Technical Questions 
• Stock. ..... Stock ...... Stock ...... Stock. ..... Stock 
• Graphic LCD Controller Boards 

CHARACTER MODULES Including Character Generator 

ROWS X CHARACTERS 

1 x 16 2x16 4 x 16 8 x 16 16 x 24 25x80 

1 x 20 2x20 4x20 . 8x 20 16 x 20 

1 x 24 2x 24 4x40 8x 30 16 x 32 

1 x 32 2x32 8x40 16 x 40 

1 x 40 2x40 8x80 16 x 80 

SPECIAL LIGHTING TECHNIQUES 

Multi-Color Backlighting. ccr Aorescent Tubes 
User Replaceable Backlighting LED 
Emulate Emissive Displays EL 
Extended Ufe EL Panels Incandescent 
Increased Backlight Intensity 5V, 12V, 24V Inverters 
Front Ughting Backlight TImers 
Color Matching Fiber Optic Backlight 

CONTROLLERS 

CONTROllER IC 
Yamaha, OKl, Toshiba, Hitachi, SMOS. 

CONTROllER BOARDS 
CDS6255, CDS1330, CDS66480, Yamaha Display 
Master, CDS700 Terminal, RGB, RS232 Ports, 
Composite Video, MDA, CGA, EGA, VGA, etc. 

CUSTOM CHARACTER FONTS 
Hebrew, etc. 

a lPILLI 
DISPLIY 

• TEIIIILI&IES 

GRAPHIC MODULES Combined Character & Graphic 

PIXEL ROW X PIXEL COLUMN 

64x 128 128 x 160 200 x 640 400 x 640 480 x 640 

64 x 240 128 x 240 400 x 720 480 x 720 

64 x 480 128 x 480 350 x 720 

64x 640 

FEATURES & VALUE-ADDED SERVICES 

Anti-Glare Films Connectors 
Negative Image Sample Display Routines 
High-Brightness Reflectors Complete Operations Manual 
5V Thin Glass Supertwist Surface Mounting Service 
5V NeutraVBlue Supertwist Testing Services 
5V YellowlBlack Supertwist Fix Scratched Displays 
ESD Protection AddiChange/Replace Backlights 
Software-Adjusted Contrast LCD Repair Service 

EXTRAS 

Touch Screens 
Enclosures 

Bezels 
Monitors 
Terminals 
Customs 

182 Morris Avenue 
Holtsville, NY 11742 

Phone: (516) 654-1143 
Fax: (516) 654-1496 

8·1040 For manufacturers' sales offices, see yellow pages EEM 1991 
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DC PLASMA AND VF DISPLAYS 
DC Plasma Display 
Subsystems 

Babcock's MESSENGER Series of DC 
Plasma displays are 5 x 7 dot matrix 
multi-line flat panel display subsystems 
which incorporate the latest in high 
voltage display drivers and 
microprocessor design. They are 
available in 4 lines of 16 characters, 6 
lines of 40 characters, 8 lines of 32 
characters and 12 lines of 40 
characters and feature optional DC
DC converters for single + 5 VDC input 
supply. Some models accept serial as 
well as parallel data at selectable 
baud rates. Bright, high contrast neon
orange displays provide a wide 130 
degree viewing angle. They are ideal 
for operator interface displays in 
medical and scientific equipment. 
machine tools,. and (J wide variety of 
process control equipment. Plasma 
displays are specified in applications 
where viewing conditions are less than 
optimal. 

The dual 100 and 201-element 
bargraph displays have a thin design 
that makes front panel mounting easy 
and require only 7 drivers to 
independently control the neon
orange elements of each bar. The 
100-element bargraph is 6.0" x 1.45" 
overall. while the 201-element 
bargraph has 4.5" x 1.2" overall 
dimensions. Both have hermetically 
sealed construction and Ore suited to 
hostile environments. 

Babcock has recently completed a 
year-long technological program 
which has resulted in the ability to offer 
high-resolution, thin film custom design 
capabilities. Babcock is one of the 
only display manufacturers in the U.S. 
to actually manufacture display 
products from the glass up, and all of 
Babcock's DC plasma displays are 
easily modified for custom 
applications, including specific MIl: 
SPEC requirements. 

EEM 1991 

Vacuum Fluorescent 
Displays 

VF-0640-TS Touch Screen Display 

The AZURE and AZURE II VF 
display subsystems from Babcock 
have character fields from 1 x 20 to 
6 x 40 in a 5 x 7 dot matrix format. 
and 1 x 16,1 x20 and 1 x32 
characters in 14-segment format. 
The use of vacuum fluorescent 
technology provides a bright (175 
fL) blue-green display which can 
be filtered to a variety of colors to 
complement your front panel 
design. 

The VF displays allow for the 
representation of the 96-character 
ASCII font conSisting of both upper 
and lower case alphabetiC 
characters, as well as numerals, 
punctuation, commonly used 
scientific symbols and European 
ECMA characters for international 
applications. 

The hardware design includes an 
on-board DC-DC converter which 
generates all the voltages required 
to drive the display and allows the 
subsystem to be operated from a 
single +5 VDC power supply. Also 
included is a microprocessor
controller which serves display 
refresh and character input, and 
implements many editing control 
codes and commands. 

The VF-0640-TS is an interactive 
terminal subsystem with a display 
field of 6 lines of 40 characters 
combined with a tOUCh-input 
switch field of 8 rows of 16 columns. 
An on-board DC-DC converter 
generates all required voltages 
from a single + 5 VDC power input. 
A microprocessor-controller 
generates display refresh, 
character input, touch-screen 
scanning and implements many 
control codes and commands. The 
VF touch panel display subsystem 
is ideal for automated teller 
machines, pOint-of-sale terminals, 
alarm and security systems, 
computer peripherals, and much 
more. 

For manufacturers' sales offices, see yellow pages 

Plasmaflex™ Screened 
Image Components 

SP-482-00l 
High Resolution Flat Panel Display 

Babcock's Plasmaflex screened 
image displays lend themselves to 
custom-tailored applications for 
unique graphic style requirements. 
Images are placed on the display 
using a thick film screen printing 
process and because a new 
screen is easily and inexpensively 
created, custom designs are 
readily available. Formats include 
numerics, alphanumerics, 
graphics, bargraphs, dot matrix or 
annunciators, or any combination 
of displays. Plasmaflex screened 

image displays are 
ideal for custom 
requirements, 
yet still offer the 
off-the-shelf 
availability of 
standard displays. 

SP-410-002 
100-Element Dual 
Bargraph Display 

BAii~D~K 
DISPLAY PRODUCTS, INC. 

1051 S. East street, Anaheim, CA 92805-5799 
(714)491-5100 - FAX (714) 490-1368 

8-1041 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 
62 CROSS REFERENCE 
CARDS 

• 2110 

ALL NEW with this 
edition of EEM 

GET ............ _ ....... -_ .. _._, ... _-_. ------.. ORGANIZED! 
Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes," you probably already 
have the EEM File System. But, if you said "No," 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with the System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form. Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in 
everyday use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you need 
to set up your very own filing system. Best of all, 
it's easy to get and very affordable. Send a 
che9k or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will be mailed to you 
under separate cover. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 
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~ICANYON ~ electronics 
READOUT ASSEMBLIES 

MINI-PAK DISPLAY ASSEMBLIES 

The MINI-PAKR series are gas discharge or LED 
readout modules, specifically designed for use 
on low-to-medium volume industrial or commer
cial instruments. The display and associated 
electronic drive are packaged in a black ther
moplastic case available in two styles; a rear 
panel mount and a front panel mount. The mo
dules are available in 1\-, 2-, 2\ and 3-digit 
configuration that can be mounted individually 
or stacked hori zontally to form any number of 
digits. The MINI-PAKR series are designed for 
direct interface compatibility with TTL or LSI 
integrated circuits with 4 line output infor
mati on in the 8-'4-2-1 BCD code format .. 

DOUBLES YOUR OPTION TO YOUR PANEL DESIGN WITH 
THE MINI-PAKR LED AND GAS DISCHARGE DISPLAYS. 

GAS DISCHARGE SERIES CE-1000/CE-2000 
The MI~I-PAKR series CE-IOOO/CE-2000 include a 
0.55" high character gas discharge display and 
the BCD to seven segments Decoder/Driver. The 
interface terminals are brought out to 14 pin 
dual-in-line header or socket. All components 
are soldered to the P.C. Board. 

GAS DISCHARGE SERIES CE-3000/CE-4000 
The MINI-PAKR series CE-3000/CE-4000 include a 
0.55" high character gas discharge display and 
socket mounted BCD to seven segments Decoder/ 
Driver. The interface terminals are brought 
out to wire wrap pins. The gas discharge dis
play can be very easily and efficiently re
placed, thereby, minimizing down time. 

LED SERIES CE-5000/CE-6000 
The MINI-PAKR series CE-5000/CE-6000 include a 
socket mounted 0.43", 0.625" or 0.8" character 
high LED display, a socket mounted BCD to 
seven segments Decoder/Driver and current lim
itting resistors, whenever applicable. The in
terface terminals are brought out to wire wrap 
pins. The series is available with or without 
latch,or in 5 rnA, 15 rnA or 20 mA per segment. 

FOR CUSTOM MADE ASSEMBLIES, LARGER 
CHARACTERS OR OTHER REQUIREMENTS, 
CONSULT FACTORY 

MECHANICAL SPECIFICATIONS 

NO BEZEL WIDTH PANEL CUTOUT PANEL CUTOUT 
DIGITS DIM. B NOM. 1" DIM. D 1"1" DIM. E 

2 1.94 49,28 1.38 35,1 1.14 28,96 

3 2.48 62,99 1.92 48,8 1.68 42,68 

4 3.04 77,22 2.48 63,0 2.24 56,90 

5 3.58 90,93 3.02 76,70 2.78 70,62 

"6 4.12 104,65 3.56 90,42 3.32 84,33 

7 4.68 118,87 4.12 104,7 3.8e 98,56 

"8 5.22 132,59 4.66 118,4 4.42 112,27 

• Assumes maximum 3 digits modules per assembly. 

t D Dimension applies to 
CE-1 000/3000/5000 series. 

tt E Dimension applies to 
CE-2000{4000{6000 series. 

INSTALLATION DRAWING 

r.M A NO:' 

1.23 

31,24 

0.120 
-OIA 
3.05 

1.56 

39,62 TIt 

________ .1 o 1Oj===¥i 0 ...l 

fr°'MC~ r.- OIM 0 -:i O;':~ 0200.....t '-- 0 '80 -l I 
°2~~iL I r-- DIM E --j I °6~~O' ToR I I 4.5J I ~ 
~ ~------{ 0rt 0' t ~M'N I I 124 1.33 I '28 

20,83 I I j1.5O 33,78 , j1,5. 
~ ~------.. LJ ! -±. 

PANEl CUTOUT ,= -l ~ ~~ #29DRll ~ 
INCH 3,50 4 PlACES 1,67 

(mm) 

CANYON ELECTRONICS 2001 W. North Lane, Phoenix, Arizona 85021 (602) 944-4421 FAX (602) 943-0739 
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Segmented and 
Custom Graphics 
Gas Plasma Displays 

7,14,16SEGMENTMULTI·DIGIT 
CHARACTERS - .25" to 2" High 
Especially designed and engineered foryour industrial, 
commercialorconsumerproductapplication requiring the 
highest possible qualty displays and lowest possible cost. 

Electronics. 

DISPLAYS, READOUTS, & CRTs 2450 

CHERRY ELECTRICAL PRODUCTS 
3600 Sunset Ave., Waukegan, IL 60087 
7081360-3500 • FAX 708/360-3566 

7 SEGMENT NUMERIC-
4 to 11 Digits 
14 SEGMENT ALPHANUMERIC 
- to 24 Characters 
• Allatlowcostperdig~ 
• Flicker-free uniform brightness 

• Eye-pleasing soft neon orange color is 
attractive, easy on the eyes, easy to read, 
readily filteredw~h red, amber or neutral 
(gray). 

• All glass construction 

• Low power ratio IQ character size 

• Quick, easy connection 
When It comes to versatility, gas plasma 
is tough to beat! Anything a printing 
press can apply to paper, wecan apply to 
glass, 

Just look at gas plasma advantages ... 

• CustomDisplaycapabllity-Segmen1s 
with legends, logos, bar graphs can be 
combined. 

• Uniform Color-Excellent. Andfts neon 
orange color is filterable to red or amber. 

• Uniform High Brightness - Excellent. 
It's'viewable in dim or high brightness 
amblen1s. . 

Gas Plasma Displays 

Gas Discharge 

1 . Appearance Active light emftter 

2. Color Neon orange filterable to red or 
amber. excellent uniformity 

3. Brightness Viewable in dim as well as high 
brightness ambients; excellent 
uniformfty 

4. Power Moderate 
Consumption 

5. Voltage 180Vol!s 
(Operating) 

6. Multiplexing Excellent 
Capability 

7. Typically Multi-digfts in one envelope 
Packaged 

8. Package 
Configuration 

Flat glass 

9. Technology Printing (no internal structure) plus 
(Fabrication) gas medium 

• Wide Viewing Angles - Excellent. 10. Advantages Custom capability fordigfts. 
• Readability - Easier to read at great legends, symbols, special fronts; ex-

distances. No more squinting. cellent viewing angle, mechanically 

• Multiplexlbllity - Excellent capability. rugged, good for large area displays 

• Long Life Expectancy. 11 . Disadvantages Not su~ed to less than V.-inch 
characters • Rugged Mechanically -Good lor large 

area displays. 

• Direct PC Board Mounting - with 
attached solder leads. 

12. Life 100.000 hours typically 
Expectancy 

Whether a simple board or a complex module, the Electronics 
Division of Cherry Electrical Products specializes in working with 
customers on their electronic product requirements from initial 
design stage through automated production assembly with aquaJity 
and performance level that can only be expected from a vertically 
integrated manufacturer who can provide these ... 

ENGINEERING CAPABILITIES 

Conception to Production 
Specification Development 
Circuit and System Design 
Computer Aided DeSign 
System Test and Evaluation 
Manufacturing Engineering 
Firmware & Software Development 
Packaging & Interconnect Design 
Complete Documentation 
Model Shop - Prototype Fabrication 

QUALITY ASSURANCE 

Materials Test Lab 
Design & Fabrication of: 

Automatic Test Equipment 
Special ProductiOn Machines 

Quality Control Manuals 
Quality Awards: 

FordQ1 
General Motors TFE 

ELECTRONIC ASSEMBL Y CAPABILITIES 

Automatic Component Insertion 
Single or Double Sided Surface Mount 
Manual Assembly and Hand Soldering 
Vapor Phase Reflow and Wave Soldering 
Wire Preparation and Termination 
Cable and Connector Interfacing 
In-circuit Testing 
Burn-in Equipment 
Thermal Cycling Ovens 
Minimum Assembly Standards - ICP 

IN·HOUSE MANUFACTURING 

Close Tolerance Metal Stampings 
Close Tolerance Plastic Molding 
Metal Spring Generation 
Multilayer, Single & Double Sided PCBs 
Electroluminescent & Gas Plasma Displays 
Switches: Precision, Subminiature, 

Snap Action, Th umbwheel, 
Automotive, Keyboard, etc. 

8-1044 For manufacturers' sales offices, see yellow pages EEM 1991 



DISPLAYS, READOUTS, & CRTs 

CHE.RRY ELECTRICAL PRODUCTS 
3600 Sunset Ave., Waukegan, IL 60087 
708/662-9200 • FAX 708/360-3566 

2450 

DC Electroluminescent 
Flat-Panel Displays 

Features Unique to 
Cherry DCEL: 

• LOW COST: Equivalent to 
back-lit, double-layer, 
supertwist LCD. 

Other Cherry 
DCEL Features: 

• COMPACT: Only 0.6 
inches thick including 
display and drive 
electronics. 

PLASMADOT™ 
Gas Plasma 
Dot Matrix Displays 

• LOW POWER 
CONSUMPTION: 6 watts 
per typical display page of 
text on 640 x 200 screen. 

• FASTEST RESPONSE 
TIME: No-blur graphics 
with refresh frequencies 
from 60 to 240 Hz. 

• INFINITE BRIGHTNESS 
CONTROL: For use in 
brig ht or dark 
environments. 

• NO POLARIZING FILTER 
REQUIRED: Expensive 
polarizing filters cut up to 
70% of the light output. 
Cherry DCEL holds down 
the cost and lets all the 
brilliance through. 

PRODUCT FEATURES 

• LIGHTWEIGHT: 1.5Ibs. 

• LONG LIFE: Eight years of 
normal use with no 
diminution of brilliance. 

• BRILLIANT: 25 to 30 FL 
standard. 

• HIGH CONTRAST: 15:1 up 
t020:1 ratio. 

• RUGGED AND RELIABLE 

• ERGONOMIC AMBER 
COLOR 

• NO HARMFUL 
RADIATION 

• MINIMAL RFIIEMI 
GENERATION 

• NO AUDIBLE HUM OR 
WHINE 

• AVAILABLE IN VARIOUS 
SIZES 

• Eye pleasing soft neon orange color is consistent, attractive, easy on the eyes 
and readily filterable with red, amber or neutral (grey) . 

• Flicker free uniform high brightness pixels with excellent contrast, wide viewing 
angle and long distance readability 

• Reliable, rugged internal structure ... no delicate filaments orcomplex layers 

• Glass construction, no plastiC or metal parts 

• Slim profile flat panel for packaging flexibility 

• Low power consumption and 50,000 hour life 

• Directly PCB mountable with solderable connection pins on standard 0.1 00 inch 
centers 

STANDARD PIN PD01-A220 PD02-Al00 PD03-A220 PD04-A220 PD05-A220 

Configuration: 
Rows 32 64 9 24 32 

Columns 128 128 106 106 106 

Pixels: 
Shape Round Square Round Round Round 

Size .050" .020" .050" .050" .050" 

Row Pitch 0.1 " .040" 0.1" 0.1 " 0.1 " 

ColumnPRch 0.1 " .040" 0.1" 0.1 " / 0.1 " 

DESIGN CAPABILITIES 

• Round, square or rectangular pixel shapes 

• Pixel sizes fromO.015 inches minimum to 0.100 maximum 

• Inter-pixel spacing of 0.010 inches minimum 

• Glass panel sizes up to 18 inches by 24 inches 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1045 



2450 DISPLAYS, READOUTS, & CRTs 

DOT MATRIX PLASMA DISPLAY 
Quick Reference Guide 

• (P) = Parallel Interface. (S) = Serial (RS-232) Interface. 

For more information contact: 

2450 

A COMPANY OF 

DALE ELECTRONICS. INC •• 1122 23rd Street, Columbus, NE 68601-3647 • Phone (402) 563-6506 • Fax 402-563-6418 

8-1046 For manufacturers' sales offices, see yellow pages EEM 1991 



2450 

APD-128G128 

APD-240M019 

APD-480M021-1 

APD-336M019 

DISPLAYS, READOUTS, & CRTs 2450 

A COMPANY OF 

DC PLASMA DISPLAY 

FEATURES 
• Viewing Angle: Dale's patented "open" construction method 

provides superior viewing angles that are unsurpassed by any 
display technology. 

• Brightness: Dale displays are designed to exploit the inherent 
high brightness capability of DC Plasma displays to make them 
excellent choices for practically any application, whether it is in 
sunlight, brightly lit factories, or total darkness. The nature of the 
plasma glow make the display characters or graphics appear 
much larger than they actually are. The brightness is also 
extremely uniform since there are no internal filaments or grids 
that affect the light output. 

• Compact Size: State-of-the-art design using the latest SMT 
components and DC/DC converters result in modules that 
provide minimum front panel space and depth. 

• Flexibility: Dale excels in building display modules that allow 
the user to personalize their products at affordable prices. Our 
screened image display technology allows maximum freedom to 
design a display module that is application specific with interface 
circuitry that is synergistic to the end system. 

• High Speed Data Input: Dale's creative interfaces allow high 
speed data input without display flickering or difficult handshaking 
schemes. 

• Rugged Design: Shock and Vibration (non operating and 
operating) are no problem, as there are no fragile' filaments or 
grids that may break. 

• Made in USA: Dale Plasma display modules are completely 
manufactured in the USA by Dale which insures total control 
over all aspects of design and manufacturing to provide the 
utmost in customer service and support. 

THE SELECTION PROCESS 
• Call Dale: We have designed hundreds of application specific 

displays which enable us to give you an objective analysis of 
your needs and options. 

• Type and Amount of Information to be Displayed: This will 
define whether a graphics or character format is required, and 
the minimum size of the format. 

• Viewing Distance Range: This will determine the size of the 
characters from which the pixel pitch and size will be derived. 

• Ambient Lighting Conditions: The lighting conditions will dictate 
the display luminance, whether or not dimming is required, and 
the type of contrast enhancement filter. 

• Power and Voltage Available: Through the use of efficient 
DC/DC converters, Dale can design modules compatible with 
practically any power and voltage source. Dale Plasma display 
power requirements are competitive with any light emissive 
display technology. 

• Overall Size: Dale is adept at designing packages to fit your 
space budget. . 

• Interface: Three basic interface levels are available: 
(1) ASCII- Parallel or serial (RS-232), (2) CRT controller (user 
supplies sync, pixel data, and clock signals) or (3) Display 
glass only (Dale will gladly provide application assistance). 

• Operating Environment: The operating conditions may affect 
the component selection and whether special packaging is 
required for hostile environments. 

DALE'S GOAL 
• To help you select the best display for your application -

the first time. 

For more information contact: 
DALE ELECTRONICS, INC .. 1122 23rd Street. Columbus, NE 68601-3647 • Phone (402)563-6506 • Fax 402-563-6418 
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2450 DISPLAYS, READOUTS, & CRTs 2450 

MODEL TIP 
Infrared Touch Panels 

With Controller 

FEATURES 

• Fast response time 

• Flexible operating modes 

• User transparent 

• Rugged construction 

• Sealed for environmental resistance 

. TIP products are infrared touch panels designed to fit most flat 
panel display technologies, The touch panels are a matrix of 
infrared diodes and detectors, scanning electronics, micro
processor controller, bezel/optical filter assembly and hardware to 
m9unt the touch panel and controller to the flat panel display, 
These touch panels are ideal for many applications including 
medical instrumentation, machine or process controls, point of 
sale devices, public information displays, banking and military. 

Optional PC based ezTouch® software provides simple touch 
panel integration, facilitating the creation of user keypads, 
ezTouch® is a resiCtent program and is language independent. 
Commands are executed by writing to the screen and touch 
information is read from the keyboard buffer. 

ELECTRICAL SPECIFICATIONS 
Voltage: + 12 VDC ± 5%. 
Current: 400 mA typical. 

ENVIRONMENTAL SPECIFICATIONS 
Operating Temperature: O°C to + 55°C. 
Storage Temperature: - 55°C to + 85°C. 
Relative Humidity: 10-90% non-condensing. 

• Immune to high or changing ambient light INTERFACE SPECIFICATIONS 

• RS-232C interface 

• Pre-assembled - no assembly or disassembly required 
to mount display 

TIP 

MODEL 

I 

3216 

MATRIX 

I 

FA 

DISPLAY 
DESIGNATOR 

I 

Type: RS-232C. 
Data Rate: 300, 1200, 9600 baud and auto baud. 
Word Format: 8 bits, no parity, 1 start bit, 1 stop bit. 

A 

FILTER' 
DESIGNATOR 

I 

## 

DASH NUMBER 
(If Required) 

TOUCH PANEL DISPLAY A = Non polarized, gray 
B = Polarized, gray 

MATRIX TOUCH POINTS PIXELS TECHNOLOGY MANUFACTURER 

3216 63x 31 512 x 256 ELD Finlux 
Planar 

3220 63x 39 640 x 400 ELD Finlux 
Planar 
Sharp 

3224 63x47 640 x 480 ELD Sharp 

3526 69x 51 640 x 480 ELD Planar 

5648 111 x95 1024 x 864 ELD Planar 

NOTES: 

PART NUMBER 

MD512.256 
EL6648MSS 

MD640.400 
EL8358HR 
.W640U27 

W64ZU49 

ELn68(G/M)S 

EL751214MS 

DESIGNATOR 

FA 
PA 

FB 
PB 
SA 

SB 

PC 

PD 

C = Non polarized, amber 
D = Polarized, amber 
S = Special - Contact 

factory 

1. A dash number suffix will be factory assigned for modifications 
or "S" type filters. 

• Other user specified filters will be deSignated as "S'. Contact factory for 
availability. Any "S"filter designation will require a factory assigned dash 
number suffix. 

2. Contacl factory for other touch panel and display combinations. Filters A-D are plastic. Glass filters may be available on selected models. 

For more information contact: 
DALE ELECTRONICS, INC •. 1122 23rd Street, Columbus,. NE 68601-3647 • Phone (402) 563-6506 • Fax 402-563-6418 
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SUPER TIME SAVER! 

Do you work with ICs? Do you have trouble finding the 
IC you need? Are you sick and tired of sifting through 
dozens of manufacturers' data books? Do you have 

trouble comparing one set of specs to another? Are you sick 
and tired of wasting time? 

Do we have good news for you! Get your hands on the latest 
annual copy of the IC Master. The Master will save you both 
time and money. Here's how. 

The Master lists every single IC you can buy. Better yet, the 
Master lists ICs by function. You know what you want to do. 
The Master tells you who makes what for what you want to do. 

There's more! The Master lists every known alternate source to 
every integrated circuit. If somebody makes a substitute for an 
IC, the Master tells you. And fast! 

Want to fmd a custom or semicustom IC? The Master tells you 
who the manufacturers are, what their capabilities are, and 
what design tools you need. 

Looking for a distributor or a local sales office? The Master 
tells you where they are. Got a technical problem? The Master 

tells you who to call. Can't figure out a part number? The 
Master tells you how the part number systems work. 

There's more! The Master has a section on microprocessor 
development tools with complete performance parameters. 
There's another section on programmable logic devices giving 
you everything from output configuration to PLD development 
systems. 

Want to know if there's an application note available on a 
given part? The Master tells you! 

If your question has anything to do with integrated circuits, you 
need the IC Master. Subscribe now by calling (516) 227-1314. 
Ask for Marie Botta. Tell Marie you need the Master now. 

If you prefer, write to Marie, Hearst Business 
Communications, 645 Stewart Ave., Garden City, NY 11530. 
She'll mail you the IC Master subscription form right away. 

And, if you tell her you saw it in the 1991/92 EEM, she'll take 
$10 off the SUbscription price! 

Ie MASTER 
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More Than The Eye Can See 

At Data Ray Corporation, we offer more than high performance monitors with outstanding 
image quality. From our facilities located near Denver, Colorado, we are dedicated to: 

• SERVING A WIDE RANGE OF OEM APPLICATIONS 
Data Ray's versatile color and monochrome monitors allow us to serve a wide range 
of OEM applications, including medical and industrial imaging, high resolution 
graphics, flight simulation, training, and data display. This design flexibility means 
shorter approval cycles and more competitive pricing for you. 

• CLOSE ENGINEERING INTERFACE 
Our experienced engineering staff works closely with you to ensure that your particular 
electrical and mechanical specifications are met.' 

• FLEXIBLE MANUFACTURING CAPABILITIES 
We strive to accommodate our customers' varying volume requirements and different 
product configurations - kit, open frame chassis or enclosures where available. Our 
65,000 sq. ft. manufacturing and R&D facility was specifically designed to accommo
date the unique requirements of display manufacturing. Our modern production tech
niques will allow us to maximize our responsiveness to our customers. 

• HIGH QUALITY STANDARDS 
From design conception through production, Data Ray incorporates a philosophy of 
total quality control to ensure the highest degree of quality and reliability in our 
products. 

• RESPONSIVE CUSTOMER SUPPORT 
Data Ray recognizes that the OEM markets we serve are dynamic and demanding. 
We are dedicated to providing the ongoing technical and customer service support 
critical to a successful OEM relationship: 

Call us today to discuss your particular color or monochrome monitor requirements. Not 
only will you find the best looking images in the industry, you'll discover that Data Ray 
offers more than the eye can see. 

CORPORATION 

12300 Pecos 
Westminster, CO 80234 
800-926-5556 
303-451-1300 Fax: 303-451-1143 

For manufacturers' sales offices, see yellow pages . EEM 1991 
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HIGH PERFORMANCE COLOR & MONOCHROME MONITORS 
More Than The Eye Can See ... 

DR50/DR55 SERIES HIGH RESOWTION LARGE SCREEN COLOR MONITORS 
CRT 
Type: Shadow Mask 
Size: 14" to 20" (DR50 Series) 

26",29" (DR55 Series) 
Electronic Gun: In-Line (DR50 Series) 

In-Line, DAF System (DR55 Series) 
Deflection Angle: 90 degrees 
Dot Pitch: ,31 mm (DR50 Series) 

,31 mm (26"); .37 mm (29") (DR55 Series) 
SIGNAL INPUT 
Type: Analog RGB 
Level: Composite: 1.0V p-p 

Non-composite: . N p-p 
Signal Polarity: Positive 
Termination Impedance: 75 Ohms 
SYNC 
Type: Composite 
Level: 0.5 to tOV P-P" 75 Ohms 
Signal Polarity: Negative or Positive 
Connectors: BNC for RGB and Sync 
ELECTRICAL PERFORMANCE 
Resolution: Up to 1600 x 1200 (Non-Interlaced) 
Scanning Frequency: Horizontal: 30-78 kHz 

Vertical' 50-120Hz 
High Voltage Regulation: Better than .1 % 
POWER REQUIREMENTS: 
Voltage: 110/220 VAC 
Frequency: 47-63 Hz 
Consumption: Nominal: 115 watts 

Max: 135 watts 
VIDEO 
Bandwidth: 130 MHz/ -3dB 
ENVIRONMENT: 
Operating: 0" 1040" C 
Storage: -30" TO 65" C 
Humidity: 10-90% Non-condensing 
Altitude: Operating: 10.000 ft. 
AGENCY APPROVABLE 
Designed to comply with UL, CSA. TUV. FCC. DHHS 
MECHANICAL 
DR50 Series: Available in chassis (Standard or Custom) 
DR55 Series: Available in chassis or plastic enclosure 
Specifications subject to change. 

, Sample Photo Only 

• 26" and 29" Diagonal Ideal for High-Res 
Large Screen Applications: 
Simulation, Training, GIS, Engineering 
Workstations, and Stereoscopic Displays 

• Excellent Focus with OAF System CRT 
• High Voltage Regulation Better than .1 % 
• Low Power Consumption 
• High Reliability 
• Available in Open, Frame or Enclosure 

CALL US TODAY TO DISCUSS YOUR 
OEM REQUIREMENTS! 

DR53/DR54 SERIES HIGH PERFORMANCE SMALL SCREEN COLOR MONITORS 
CRT 
Type: Shadow Mask (DR53 Series) 

Trinitron • (DR54 Series) 
Size: 12".14" (DR53 Series) 

7.5",10".14" (DR54 Series) 
Electronic Gun: In-Line 
Deflection Angle: 90 degrees 
Dot Pitch: .28 and .31 (DR53 Series) 

,26 (DR54 Series) 
SIGNAL INPUT 
Type: Analog RGB (TIL input available) 
Level: Composite: 1.0V p-p 

Non-composite: . N p-p 
Signal Polarity: Positive 
Termination Impedance: 75 Ohms 
SYNC 
Type: Composite 
Level: 0,3 to 1.0V p-p @ 75 Ohms 
Signal Polarity: Negative 
Connectors: BNC for RGB and Sync 
ELECTRICAL PERFORMANCE 
Resolution: Up to 640 x 480 (Interlaced) 
Scanning Frequency: Horizontal: 15.75 kHz-32 kHz (fixed) 

Vertical: 50/60/70Hz 
High Voltage Regulation: 1.5% Standard « 1 % Available) 
POWER REQUIREMENTS: 
Voltage: 110/220 VAC 

(DC Input Available) 
Frequency: 47-63 Hz 
Consumption: Nominal: 55 watts 
VIDEO 
Bandwidth: 15 MHz/-3dB 
ENVIRONMENT: 
Operating: 0" TO 40" C 
Storage: -30" TO 65" C 
Humidity: 10-90% Non-condensing 
Altitude: Operating: 10.000 ft. 
AGENCY APPROVABLE 
Designed to comply with UL CSA. TUV. FCC. DHHS 
MECHANICAL 

Sample Photo Only 

• Designed for high performance 
applications utilizing small color CRTs, 
the DR53/DR54 Series is ideal for medical 
and industrial imaging 

• Sony Trinitron or Shadow Mask CRT 
• Automatic White Balance Compensation 

System 
• Compact Design 

Available in chassis (Standard or Custom) "Trinitron is a trademark of Sony Corporation 

CALL US TODAY TO DISCUSS YOUR 
OEM REQUIREMENTS! 

12300 Pecos, Westminster, CO 80234 TEL: 303-451·1300 FAX 303-451·1143 800-926-5556 

EEM 1991 For manufacturers' sales offices, see yellow pages B·1051 
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HIGH PERFORMANCE COLOR & MONOCHROME MONITORS 
More Than The Eye Can See . .. 

DR56 SERIES COLOR MONITORS FOR INDUSTRIAL IMAGING 
CRT 
Shadow Mask (DR56S Series) 
Trinitron (DR56T Series) 
Size: 12" to 14" (DR56S Series) 

S", 7.5",10",14" (DRS6TSeries) 
Electronic Gun: In-Lirie 
Deflection Angle: 90 degrees 
Dot Pitch: .28 and .31 (DR56S Series) 

.26 (DR56T Series) 
SIGNAL INPUT 
Type: TTL (Analog Available) 
Signal Polarity: Black Negative 
SYNC 
Type: TTL (Analog Available) 
Signal Polarity: TTL Positive (Analog Available) 
Connectors: TTL 9 Pin-D 

AnalogBNC 
ELECTRICAL PERFORMANCE 
Resolution: Up to 640 X 480 (Non-Interlaced) 
Scanning Frequency: Horizontal: 15-35 kHz (set frequency) 
Vertical: SO or 60 Hz 
AC POWER REQUIREMENTS 
Voltage: 115 VAC 
Frequency: SO/60 Hz 
Consumption: 60 watts typical 
VIDEO 
Bandwidth: 24 MHz 
ENVIRONMENT 
Operating: -5° C to 55° C 
Storage: -20°C to 65°C 
Humidity: 10%-90% Non-condensing (Operating) 
Altitude: Operating 10,000 ft. 
AGENCY APPROVABLE 
Designed to comply with UL CSA TUV, FCC, DHHS 
MECHANICAL 
Available in chassis (standard or custom) 
Some enclosures available 
'Specifications subject to change. 

• Ruggedized to withstand harsh environ
menls (shock, vibration, noise immunity, 
and temperature) 

• Compatible with CGA, EGA, and VGA 
(single mode) 

• Designed to drive both small and large 
colorCRTs 

• Price Competitive 

CALL US TODAY TO DISCUSS YOUR OEM REQUIREMENTS! 

DR60/DR70 SERIES HIGH PERFORMANCE MONOCHROME MONITORS 
CRT 
Size: 7" to 20" 
Faceplate: Non-glare/Contrast Treatments Available 
Phosphors: All EIA Phosphors 
Neck Size: 20 mm/29 mm 
DISPLAY 
Resolution: Up to 1024 x 1024 
Linearity: 10% Standard (Tighter tolerances available) 
Geometry: 1% of Display Size 
Configuratian: Portrait or Landscape 
DynamiC Focus: Horizontal and Vertical 
High Voltage Regulation: 3% Standard (Tighter tolerances available) 
VIDEO PERFORMANCE 
Bandwidth: 30 MHz/-3dB 
Input Signal: TTL Composite, or Analog 
Polarity: Positive = White 
HORIZONTAL SYNC 
Frequency: IS-33kHz 
Input: TTL 
Polarity: Positive or Negative 
VERTICAL SYNC 
Frequency: 30-120 Hz 
Input: TTL 
Polarity: Positive or Negative 
POWER REQUIREMENTS: 
Input Voltage: 12-24 VDC nominal 

115/230 VAC Available (Automatic Switch) 
Power Consumption: 15 watts typical (DR60 Series w/9" CRT) 

36 watts typical (DR70 Series w/15" CRT) 
ENVIRONMENT: 
Operating: 0° TO SOo C 
Storage: -20 0 TO 65 ° C 
Humidity: 10-90% Non-condensing 
Altitude: 10,000 ft. Operating 
AGENCY APPROVABLE 
Designed to comply with UL CSA TU\I. FCC, DHHS 
MECHANICAL 
Available in kit or chassis (standard or custom) 
Some enclosures available 

'Specifications subject to change. 

• Engineered for high performance. the 
DR60/DR70 Series is especially suited to 
meet the demanding requirements of the 
medical imaging industry. 

• Internal and External Blanking 
• Dual Axis Dynamic Focus 
• Backporch Clamping 
• Capable of Excellent Linearity 

CALL US TODAY TO DISCUSS YOUR 
OEM REQUIREMENTS! 

12300 Pecos. Westminster. CO 80234 TEL: 303-451-1300 FAX 303-451-1143 800-926-5556 

8·1052 For manufacturers' sales offices, see yellow pages EEM 1991 
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HIGH PERFORMANCE COLOR & MONOCHROME MONITORS 
More Than The Eye Can See ... 

DR31 SERIES HIGH RESOWTION MONOCHROME MONITOR 
CRT 
Size: 12" to 20" 
Faceplate: Non-glare/Contrast Treatments Available 
Phosphors: All EIA Phosphors 
Neck Size: 29 mm 
DISPLAY 
Resolution: Up to 1500 x 1024 
Linearity: 10% Standard (Tighter tolerances available) 
Geometry: 1% of Display Size 
Configuration: Portrait or landscape 
Dynamic Focus: Horizontal and Vertical 
High Voltage Regulation: Better than .5% 
VIDEO PERFORMANCE 
Bandwidth: 130 MHz/-3dB 
Input Signal: ECl. TTL (1 or 2-bit) or Analog 
Polarity: Positive or Negative (TTL. ECl) 

Positive 0 White (Analog) 
HORIZONTAL SYNC 
Frequency: 30-70 kHz 
Input: TIL 
Polarity: Positive or Negative 
VERTICAl SYNC 
Frequency: 50-120 Hz 
Input: TIL 
Polarity: Positive or Negative 
POWER REQUIREMENTS: 
Input Voltage: 24 VDC nominal 

115/230 VAC Available (Automatic Switch) 
Power Consumption: 55 watts typical w/ 15" CRT 
ENVIRONMENT: 
Operating: 0' TO 50' C 
Storage: - 20' TO 65' C 
Humidity: 10-90% Non-condensing 
Altitude: 10.000 ft. Operating 
AGENCY APPROVABlE 
Designed to comply with UL CSA. TUV. FCC. DHHS 
MECHANICAl 
Available in kit or chassis (standard or custom) 
Some enclosures available 

·Specifications subject to change. 

• Ideal for High-Resolution Computer 
Graphics and Data Display Applications 

• Better than .5% High Voltage Regulation 
• Wide Video Bandwidth for High-Res 

Graphics 
• High Reliability 

CALL US TODAY TO DISCUSS YOUR 
OEM REQUIREMENTS! 

DR10 SERIES MONOCHROME DATA DISPLAY 
CRT 
Size: 7" to 14" 
Faceplate: Non-glare/Contrast Treatments Available 
Phosphors: All EIA Phosphors 
Neck Size: 20 mm 
DISPLAY 
Resolution: Up to 800 x 600 
Linearity: 10% Standard (Tighter tolerances available) 
Geometry: 1% of Display Size 
Configuration: Portrait or landscape 
DynamiC Focus: Horizontal 
High Voltage Regulation: 5% Standard 
VIDEO PERFORMANCE 
Bandwidth: 18 MHz/-3dB 
Input Signal: TIL Analog. or CompoSite 
Polarity: Positive 0 White 
HORIZONTAl SYNC 
Frequency: 15.75 kHz (nominal) 
Input: TIL 
Polarity: Positive or Negative 
VERTICAl SYNC 
Frequency: 50-60 Hz 
Input: TTL 
Polarity: Positive or Negative 
POWER REQUIREMENTS: 
Input Voltage: 12 VDC nominal 

115/230 VN::. Available (AutomatiC Switch) 
Power Consumption: 12 watts typical w/9" CRT 
ENVIRONMENT: 
Operating: 0 0 TO 50' C 
Storage: -20 0 TO 65' C 
Humidity: 10-90% Non-condensing 
Altitude: 10.000 ft. Operating 
AGENCY APPROVABlE 
Designed to comply with UL CSA ruv; FCC. DHHS 
MECHANiCAl 
Available in kit or chassis (standard or custom) 
Some enclosures available 

·Speciflcations subject to change. 

• Ideal for Medium Resolution 
Data Display Applications 

• Cost-effective 
• High Reliability 
• Compact Design 

CALL US TODAY TO DISCUSS YOUR 
OEM REQUIREMENTS! 

12300 Pecos. Westminster. CO 80234 TEL: 303-451-1300 FAX 303-451-1143 800-926-5556 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1053 



Display graphics are limited 
only by your imagination. 

An alpha-numeric instrument 
display with switchable 
legends. 

Use graphic elements for 
emphasis. 

8·1054 

DISPLAYS, READOUTS, & CATs 2450 

DESIGN 

Liquid crystal technology is ideal for creative visual 
displays of all kinds. Our engineers can help you design 
indicators which are alpha, numeric, pictorial or any 
combination of these. Discuss your ideas with our friendly 
engineers-we'll help you create the disglay you have in 
mind. 

Advanced LCD technology 
DCI uses the latest production methods and 

fabrication techniques to produce displays with: 
• Wide Temperature Range 
• Excellent visual Contrast 
• Broad viewing angle 
• Low power consumption 
• High Reliability 
• Tremendous design latitude 

Specification experts 
Whether you have defined requirements or 

only an idea you'll find our engineers ready 
and able to help. Regardless of how unique, 
different or unusual your need we can custom
make a display for your application. Call Larry Shelton 
or Bill Cook at (913) 782-5672 for the support you need. 

The custom specialists 

A clock display with digital 
hours and analog minutes. 

Ask us about turnkey 
production capability: circuit 
design, prototype, assembly 

DCIINCORPORATED 

and packaging. 

14812 WEST 117TH STREET I OLATHE, KANSAS 66062 
(913) 782-5672 • FAX (913) 782-5766 

For manufacturers' sales offices, see yellow pages EEM 1991 
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DENSITRON CORPORATION has been supplying the world with flat panel displays for 
over 15 years. Specializing in the industrial market, Densitron's LCD modules with many value 
added features are now accepted around the world. Densitron offers "One Stop Shopping" for 
all your display needs. 

LCD SUPERTWIST GRAPHICS DISPLAY 
• Many value added options are available, including: 

keyboard, computer interface connectors, RAM 
memory. 

• Display formats: 32X80, 32X120, 64XI20, 64XI28, 
64X240, 64X480, 128X240, 128X256, 128X480, 
200X320,200X640,400X640,480X640. 

• EL, LED and CFL backlighting 
• 5 types of polarizers available 
• Background colors: yellow, blue, gray (STN only) 
• Supplied with various controller options 

JJENSITRON'S N&~ 
Slf'ERThiIST FLUID 
- BETTER cot-ITRAST 

- WIDER l)IEWIt4G At£LE 
- E,,(CELL8~T EYE-L8)EL VIEWING 

177m sr1ART i 
. . --. . 

HIGH BRIGHTNESS PLASMA DISPLAYS 
• Wide variety of AC and DC Plasma Displays 
• 400X640 and 480X640 formats 
• 150 candella/m2 

• Variety of controllers available for PC and 
RS232 operation 

• Gray scale capability supported in selected models 
• Infrared IR touch panel overlay available in 

some models 
• Computer terminals available 

STANDARD AND LARGE SIZE 
ALPHA NUMERIC LCD MODULES 
• Available in TN, NTN, STN and the new FSTN 

technologies 
• Wide range of display formats: lX16, lX20,IX24, 

lX40, 2X16, 2X20, 2X24, 2X40, and 4X40 
• Character sizes: .175", .2", .33",.5" 
• Operating temperatures: O°C to +50°C for 

standard and -20°C to +70°C for high 
temperature operations 

• Backlighting formats: EL, and LED 
• Many value added features: drive boards, 

interfaces, connectors, etc. 

CORPORATE OFFICE 
3425 W. Lomita Blvd. 
Torrance, CA 90505 

REGIONAL SALES OFFICES 
South Carolina (803) 432-5008 
Ohio (216) 292-8142 

(213) 530-3530 Arizona (602) 431-1367 
FAX (213) 325-8958 California (209) 294-7532 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1055 



Hearst 
E · · ngtneenng 
Software 

ICMASD ... Ie Alternate 
Source Directory 

The all new 1991 version of the world famous 
Alternate Source Directory is now available in floppy disk form 
for your IBM XT & AT and 100% compatible personal computer with hard drive. 

The 1991 ICMASD contains the more than 180,000 listings that appear in the 
Alternate Source Directory Section contained in Volume Two of the printed version of 
the 1991 IC Master ... plus additional discontinued parts. The database includes 
complete vendor addresses and phone numbers. 

You can personalize the ICMASD for your application. The program allows you to 
add comments, up to 20 digits long, to each listing. These comments can be part 
numbers, prices, or any information specific to your needs. You may also add, delete 
and/or discontinue devices! 

For greater flexibility the base number search feature enables you to access parts 'by 
base number, i.e., the device number stripped of prefixes and suffixes. You don't need 
to know the manufactures codes to call up any of the alternates to these devices. 

The 1991 ICMASD is fast, convenient and very user friendly! 

Complete program documentation is included. When ordering, be sure to specify if 
you want the 1991 ICMASD on three, double-sided, double-density disks OR on one 
high-density disk. 

For immediate delivery you can order the 1991 ICMASD at $179.50* simply by 
charging your Visa or MasterCard credit card. To place your order or for more 
information, call or write: 

Marie Botta 
Hearst Business Communications 
645 Stewart Avenue 
Garden City, New York 11530 
516-227-1314 • Fax: 516-227-1901 

. * Please add sales tax in NY, MA, IL, and CA. Prices valid in USA only. 

Published Annually 
in March 
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GENERAL DESCRIPTION-Model 130DMX 
Militarized Video Monitor. 

The 130DMX is a state of the art militarized per
formance for rugged environments. This line of 
monitors features high brightness P43 phosphor, 
sunlight readability, EMI/RFI shielding, low power 
consumption and splashproof front panel mount
ing. This line is available with flat screen in a vari
ety of sizes. All monitors are built to custom 
specifications. This line of monitors is designed to 
meet or exceed the following military specifica
tions; MIL-E-6051O, MIL-P-11268, MIL-C-14806A, 
MIL-STD-461B, MIL-STO-81 00. 
Specifications: 
Electrical: 
Signal Interface: RS170AlRS375A composite BNC 
Power Input: 15VDC @ 1.2 Amp nominal 
CRT Type: 6 inch/20mm Display grade 

P43 Phosphor color 
OCLI optical notch filter 
EMllRFI MiI-C-14806A 
Front panel splashproof seal 

Operating Humidity Range: 100% non-condensing 
Operating Temp Range: -33°C to + 71°C 
Temperature Shock Range: -46°C to + 71°C 
Operating Altitude: 25,000 feet 
MECHANICAL (6 inch display) 
Overall Length: 10.2" (260mm) 
Overall Width: 5.9" (151mm) 
Overall Height: 4.9" (125mm) 
Weight: 6 LBS 
GENERAL DESCRIPTION-Model 11BDMX-110o 
Monochrome Display Module 

Model 118 is designed for high density, large 
screen, monochrome applications where superb 
performance, wide deflection angle CRT's are 
required. Landscape or portrait formats are 
available. 
Performance Characteristics: 
• Time Base Range: Horiz.; 15KHz to 35KHz 

Vert.; 40Hz to 100Hz 
• Video System 

• Bandwidth to 50MHz 
• Digitally balanced and phase 

corrected for inverse video display 
• Analog display of multilevel video 

attributes 
• Sync compatibility 

• Horizontal and vertical are positive 
edge triggered at TTL levels 

• Deflection System 
• CRT high acceleration voltage range from 12 

to 1BKV. 
• Dual axis dynamic focus correction. 
• Linearity 10% or better, horizontal and 

vertical axis. 
• HV fault sensing auto shutdown. 
• System power requirement 

24VDC at 1.0-1.5 A max. 

EEM 1991 

High Performance 
CRT Monitors For 
Medical, Military 
Industrial and All 
High Resolution 

Applications 
Now Available in Color. 

GENERAL DESCRIPTION-Model 115DMX-90° 
Monochrome Display Module 

Model 115 is a high performance, general pur
pose monitor compatible with the full range of 
20mm CRT's Landscape or portrait formats are 
available. 
Performance Characteristics: 
• Time base range: 

• Vertical: 40-100Hz 
• Horizontal: 15-40 KHz (see options) 

• Sync compatibility 
• Horizontal and vertical are positive 

edge triggered at TTL levels 
• Video System 

• Bandwidth; 50MHz (min). 
• Digitally balanced and phase 

corrected for inverse video display 
• Analog display of multilevel video 

attributes 
• Discrete dual intensity capability 

• Deflection System 
• CRT high acceleration voltage range 

from 9 to 16KV 
• Linearity 10% or better, horizontal 

and vertical axis. 
• HV fault sensing auto shutdown 

• System power requirement 
12-15V DC at 700mA to 1.5 A max. 

Mechanical: 
CRT Satellite PCB (circular) 

Model 115DMX 2.0" (50.Bmm) 
11BDMX 2.1" (53.34mm) 

Main Sweep PCB+ (rectangular) 
Model 115DMX 5.7" (144.Bmm)x4.55" 

(114.3mm) 
Model 11BDMX 7.00" (77.80mm)x4.55" 

(115.57mm) 
Model 130DMX 7.2" (1B2.7mm)x560" 

(142.13mm) 
Safety: 
• All models are UL, CSA, DHHS, FCC certifiable 
Environmental Specification: (115DMX and 
11BDMX) 
• Operating temperature: 65°C to -20°C 
• Storage temperature: BO°C to -55°C 
• Operating altitude: 20,000 ft max. 

Configurations: 
• Kit form- Pre-aligned CRT packaged with dis

play electronics circuit (PCB) board 
• Chassis assembly-As above with standard or 

custom sheet metal designs 
• Cabinet model-Complete display and power 

electronics integrated and supplied in a finished 
housing. 

Available Options: 
• All Standard video formats available: VGA, EGA, 

Hercules, CGA, Super VGA, etc. 
• Bipolar sync interface: Provides bulfered sync 

compatibility to any combination of positive or 
negative going signals. 

• Composite signal interface: Provides AID con
version of low level composite sync and video 
wave forms and adds vertical and horizontal 
retrace blanking Signals. 

• CRT Options (Model 115DMX) 
Data Grade 5" 7" 8" 9" 10" 12" and 14" 

• CRT Options (Model 11BDMX) , 
Data Grade 12", 15", 17", 19" and 23" sizes 

• CRT Options (Model 130DMX) 
Data Grade 5", 7", B", 9", 10", 12", and 14" 

• CRT options-all units 
• High contrast optical enhancements 
• All EIA and special phosphors 

Optional Power Supply(s) 
• Hybrid single rail switcher 

120/240V AC (selectable), 50/60Hz compatibility 
• Output: single output regulated for 12, 15, 18, 

or 24 VDC 
• Full range international switcher 

• Input: 90-265 VAC continuous 
Available as single or multiple (4) outputs 
with up to 120 watts total 

• Additional features: 
• Soft start limits in-rush current 
• Over voltage and current foldback protection 
• Input line filter limits EMI to meet FCC20780 

Class B 
• High efficiency operation 75-BO% typical. 

Above specifications represent nominal performance. Please check for 
current performance capability. 

-Price for monitor and kit configuration subject to change. Consult factory. 
tThe unit can be signal driven through a standard card edge connector or 

alternately via 10-pin or 20-pin square wire terminals. 

COMPUTRON DISPLAY SYSTEMS 
A DIVISION OF 
XCEL CORPORATION 845 Bonnie Lane, Elk Grove Village, IL 60007 

FAX (708) 952-0832 Tel: (708) 952-8800 

Let Computron Integrate your monitors into your subassembly 
Contact Computron's Subsystems Engineering and Manufacturing 

SeNices Center at /714/ 391-4321. Also see our keyboards /5150/ 

and switches 15100/: 

For manufacturers' sales offices, see yellow pages 8·1057 
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LOW COST MODELS 
WITH NEW FEATURES 

U.S. PAT" 3,703,720 

NEW 
LOW COST 
MODELS 

WITH NEW 
FEATURES 

NEW 
LOW COST 
MODELS 

WITH NEW 
FEATURES 

U.S. PAT" 3,703,720 

U.S. PAT" 3,703,720 

MERICS 
MERICS 

DESIGNER SERIES 

FEATURES 
• Supplied in attractive, multi-digit 

assemblies 
• Ready to install into rectangular 

panel cutout 
• Assembly includes bezel & anti

glare front panel 
• High·Effeciency Red Std; yellow & 

green optional 
• Low power: .6watt/1" digit; 1.5 

watt/2" digit for LED displays 
• TTL or CMOS logic boards are part 

of assembly-Memory opt'l 
• ± sign, colons, fixed or floating 

decimal are standard options 
• Logic Socketed 
• Solderless, plug-in I/O 
• 1 year parts & labor warranty 

INDUSTRIAL SERIES 

68731 1.0IN. 30FT. 

68732 2.0 IN. 60FT. 

68733 2.8 IN. 85FT. 

68736 5.6 IN. 170FT. 

FEATURES 
• Supplied in multi-digit assemblies 

w/anti-glare front panel 
• Flange mounting w/gasket for 

NEMA environments 
• TTL or CMOS drive logic boards 

are part of assembly-Memory opt'l 
• High-Effeciency Red Std; yellow & 

green optional 
• ± sign, colons, fixed or floating 

decimal are standard options 
• Logic Socketed 
• Solderless, plug-in I/O 
• 1 year parts & labor warranty 

OUTDOOR SERIES 

FEATURES 
• Supplied in 1 to 8 digit assemblies w/anti-glare front panel 
• High brightness LEOs for sunlight or stage light applications 
• Flange mounting w/gasket for NEMA environments 
• High-Efficiency Red Std for outdoors; yellow Std for color 

camera applications 
• TTL or CMOS drive logic boards ftre part of assembly-Memory 

opt'l . , .' 
• ± sign. colons, fixed Or flOating decimal are options 
• Logic socket mouritEld 
• Solderless, filug-in I/O 

QIO-REY· Div. of INFO-LITE, CORP. • 422 Cliff Street. Fairview, NJ 07022. (201) 941-4455. FAX (201) 941-4919, 
. "LINKS BETWEEN MAN AND MACHINE" 

8·1058 For manufacturers' sales offices, see yellow pages EEM 1991 
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MOUNTING INFORMATION 
6863X DESIGNER SERIES 
~---------------

Ie] 1=1 1=1 1=1 
11_1 I_I I_I I_I 

-~-- -- -

EXAMPLE: 68632-XX-4D-XX-X-X (± 8.8.8.8 F'mat) 

A 

CUTOUT DIMENSIONS 
ALL TOLERANCES +.015, -.000 

2450 

+015 +015 
Would have a cutout of: 2.380 -000 H x 9.157 -000 W 

':!: sign equals one digit !----+-------+------I-------I 

6873X INDUSTRIAL SERIES & 6883X OUTDOOR SERIES 
D (N PL) NOTES: 

(1) Segments on all OUTDOOR Series 
are dot type. See photos. 

(2) Two dimensions for a given Dim. 
Code indicate 2 mounting hole 
locations. 

.M IfJ I 
19 ALL AROUND MTG MAX-, 

1 D'G'T12 DIG.--j 3 DIG'~ 4 DIG.:! ETC. TO 8 DIGI~Ci! 
"'1 ;;: '" I ~ I'" I l:l ",' ;Zl on I :g I ~ ~ RLy c, C I Q ~ Q Q 

-'-----1f---+ + + + + 0+ 
_A _ + _--.,..I+---....-:-':--"""'I-+--~I +"'----i :-.• " , " '" 

+ + 

I 
I 

.25R I 

_8_+ MAX. I 

l+ 
c II + 

... ... ""' ...... '" Ii·. ~ 

0 0 0 0 0 0 0 0 0 g 0 0 0 

""' 0 ""' 0 ""' 0 ""' 0 ""' ""' 0 ""' ..., 0 '" ""' " 0 '" ""' " C! '" ""' " M ati ....: en N ~ cO cxi C\i M ati ....: 0 '" .. 
~ ~ ~ ~ '" '" '" '" '" '" 

0 ""' 0 ""' 0 It) 0 ""' 0 '" It) " 0 '" ""' " ~ ~ " '" 0 co '" CX) 

~ ~ cO en N ~ ....: en 
~ ~ ~ ~ 

0 ""' 0 ""' 0 ""' 0 It) 
0 " ""' '" 0 " ""' '" ~ '" '" ~ 0 CX) " co 
~ M ati ....: en ci N ~ 

~ ~ 

0 ""' 
0 

""' 0 ""' 0 It) 

""' " 
0 

'" It) " 0 '" ..., <Xl 0 
~ '" '" ""' co 

~ 
M ~ ati cO ....: cxi 

0 '" '" .. It) co " CX) 

c c c c c c c 

(3) ± sign equals one digit. 

EXAMPLE: 
68733-XX-2 A -XX-X-X 
(88 F'mat) 
Would have 8 holes .136D; 
Mtg. hole centers would be 
defined by: A =.750, 
B=3.375, C=4.125, 
Dl = 1.500, D2 =4.125, 
E2 = 5.625; The cutout size 
will be: 3.75 H x 5.25 W 

SCHEMATIC OF TYPICAL DISPLAY WITH PARALLEL BCD INPUTS (STROBE OPTIONAL) 
NOTES: 
(1) See "GENERATING PART NUMBERS". 

- - - - -------DISPLAY #68 3 P 2 (1) 

(2) For 1" units, 5VOC supply HHB5·3 is used; for 2", 
3" & 5¥r units, l2VOC supply HHBI2·1.7 is used. 

(3) Strobe outputs are provided for displays with ·MX 
Logic Codes only. B B B B~I" POWER SUPPLY 

(4) +5Vfor I" units; +12V for 2", 3" & 5Jk" units. 
(5) J is a 14 pin DIP socket on the display & a 14 pin 

DIP Plug Cable (HI4-1POO·I·36) between the display 
& Term'l Block.-See Table 4 for pin·out details. 

(6) The 5V Regulator option is not required for 1" 
displays since lamps & logic require 5VDC or 
for larger displays where 12V, CMOS logic is 
to be utilized. 

(7) All DlO·REY Products carry our 1 year parts and 
labor warranty. 

(2) 

+oUT/+S 
-OUT/-S 

~~~ 
J 5 J J J 

'" -IJ LI- -I~ LI- ,--I~ ll- r~ ll- VI cc 
U 

Q 
l-

• '. I~ ~'o ~ ~~~I~uuuu'E 00 91~ ~uu 
( ~ "!.f:)~ ':! IC~ )~{6~~ ~)'F )-( [Q6'jf {Q~l)~ ~ ~ ~ ~ OPTIONAL TERM'L BLOCK 
~ 
I 

DIO-REV • Div.of INFO-LITE, CORP. • 422 Cliff Street. Fairview, NJ 07022 • (201) 941·4455. FAX (201) 941-4919 
"LINKS BETWEEN MAN AND MACHINE" 
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GENERATING PART NUMBERS 
TABLE 3 NOTES: 

SERIES 68~X3X-XX-X x-x-x-x~ GASKET (1) 

DESIGNER 6 0 NONE 

INI?USTRIAL 7 F FRONT FLANGE MT'G (2) 
OUTDOOR 8 R REAR FLANGE MT'G 

CODE DISPLAY FORMAT 

A 88 .......... 8 
B 8.8 ........... 8 
C ±88......... 8 
D ±8.8 •........ 8 

(1) Gasket not available on 
Designer Series. 

(2) Not available on 68 x 31 
Series. 

(3) Not available on Outdoor 
Series. 

(4) Std LED Color; Std out
door color (Incandes't). 

(5) Opt'l LED color. 
DIGIT HT. 

1" 

2" 

3" 
5V2" 

LOGIC CODE (SEE TABLE 1) 

. NO. OF DIGITS --____ .....1 

DISPLAY FORMAT (SEE TABLE 3)-,---.J 

BINARY INPUTS 8 o 0 0 0 
1 = High 4 
O=Low 2 

o 000 
o 0 1 1 

1 o 1 0 1 

1" 
68631 & 68731 SERIES 

14 PIN DIP SOCK. 

-I/J- = Solder Bridge 
(Shown open) 

COLOR FILTER (8) 
1 WHITE (3) 
2 RED(4) 
3 AMBER (7) 

4 YELLOW (3) (5) 
5 GREEN (3) (5) 
6 BLUE (3) 

LAMP CODE (SEE TABLE 2) 

E 88:88:88 or 88:88 
F 88 .......... 80 
X OTHER F'MATS 

(6) All colors available w/opt'l 
incandescent lamps. 

(7) Std stage lighting and 
color camera color. 

EXAMPLE: A Designer Series with 2" digits; TTL, BCD to 7-Bar decoder-tirivers 
without leading zero blanking; 3 digits, ± sign and floating decimal point ( ± 8.8.8 
format); 12 volt, red LEOs and red color filter would have part #68632-D1-3D-P12-
2-0. If the unit had a single decimal to the left of the least si~nificant digit, it would 
be called out as: "#68632-D1-3X-P12-2-0; ± 88.8 format.' . 

LAMP & DRIVE LOGIC OPTIONS 

o 000 
1 1 1 1 
001 1 
o 1 0 1 

TABLE 2 

1 
o 
o 
o 

1 1 
o 0 
o 1 
1 0 

1 
o 
1 
1 

2" , 3" , and 5112" 
68632,68732,68633 

68733 & 68736 SERIES 
f 9 bed 

v 

1 
1 
o 
o 

1 1 
1 1 
o 1 
1 0 

14 PIN DIP SOCK. "'&" J. . 
I T~~of 

next LSD 

DRIVE LOGIC NOTES 
The 68X31 Series use SN7447A (TTL) or 4511 B 
(CMOS), BCD to 7 Bar decoder drivers. ihe 68X32, 
68X33 & 68 x 36 Series use SN74LS48 (TTL) or 
4511 B (CMOS), decoders which drive ULN2003A, 7 
channel darlington drivers. 
As with all CMOS devices, options with user driven 
inputs must be switched high or low during 
operation. 
The logic supply current forTTL options is 30ma, typ., 
per digit except for the 68X31 Series where 55ma per 
digit is required. 

* 
TABLE CODES 

With CMOS logic options, the display will blank 
if BCD input is greater than 9. 
Has the function. 
Does not have the function. 
Closed. 
Open. 

NOTES: 
(1l Use with High Efficiency Red only. 
(2 Input DC volts to lamp drivers. 
(3! With figure 8 displayed. 
(4 Use with all 6883X Outdoor Series. 
(5 Reducing voltage by 6% doubles life. 
(6 5 V req'd for 1" model; 12 V req'd for 2", 

3" & 51/2" models. 
(7) For 1" models w/CMOS Decoders, 

lamp code is ZP5. . 
(8) Std LED orientation for 2" , 3" & 5'/2" 

is common anode. Common cathode 
opt'l. CC & CA are std for 1" . 

(9) See DISPLAY/DIP PLUG CABLE 
SCHEMATIC. 

(10) A 5V regulator for logic power is optional 
on units with 12V lamps. 

DRIVE LOGIC SCHEMATICS 

The 1" LED display is supplied w/comm. anode for TTL 
decoders or comm. cathode for CMOS decoders. Common 
anode LED's are used in 2" , 3" , and 5'/2" units with either 
type oflogic because the ULN2003A, 7 channel, Darlington 
driver is employed.-TTL or 5V CMOS logiC is Std. for 1" 
displays; 12V CMOS is opt'l. TTL or 5-15V CMOS logic is 
standard for the 2" , 3", 5' /2" . Latch memory ·is Std. on all 
CMOS displays. The schematics for the various lamps 
used in all the indoor series are shown in Table 5. Consult 
factory for outdoor lamp schematics. The Std termination 
for eacl:! digit is a 14 pin DIP socket. This 1I0s the BCD,logic 
& lamp power, and, when specified, strobe, blanking, lamp 
test & decimal point. Additional connection points for logic 
& lamp power, strobe & decimal point are provided on the 
drive logic board for applications requiring larger power 
lines or separate strobe &/ordecimal point inputs (-M1 thru -
M4). The L, V & G lines are bussed for all digits on ea. P.C. Bd. 

0I0-REY. Div. of INFO-LITE, CORP. • 422 Cliff Street. Fairview, NJ 07022 • (201) 941-4455. FAX (201) 941-4919 
"LINKS BETWEEN MAN AND MACHINE" 
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2450 DISPLAYS, READOUTS, & CRTs 2450 

TABLE 4 DRIVE lOGIC TERMINAL DESIGNATIONS & DIP PLUG DATA NOTES: (1) See specifications of SN7447A or SN74LS48 for details. 
(2) Not available if leading zero suppression is specified. 

1"TTllEDse,ment·68XJl 
1"(TTL),2",3",I 51h" 
lEDdec.pt.-
68It3t/X3217331136 

l"CMOS LED sel",,,nt & 
dec,pl.-68Xn 

l"TIlorCMOSlnc'n
descent seemlnt-saxJI 
1".2",3"& SIll" 
Incandescentdec.pt.-
68X31/XJ217331136 

2"LEDsegmenl-
68X32 

(3) See specifications of 4511B for details. 
(4) The T andlor B inputs are strapped high for CMOS logic options calling for inactive test 

andlor blanking. 
(5) Positive EXCEPT for 68X31-CS & 68X31-MX where Lis Gnd. 
(6) Test & Blanking are active low functions if specified "User Driven." 
(7) Regulated power supplies recomme"ded for lamps & logic. 
(8) Handle CMOS logic at a conductive work station until wired into system. 
(9) For ± sign: BCD 7 = +, BCD 6 = - (Control w/1 bit; Strap 2 & 4 bits high & 8 bit low.) 

(10) Dec. pts. & colons are user driven thru term'l D. Connect Oto G on all series except 1" 
wlCMOS where D goes to V. 

(11) S input is strapped low for CMOS logic without memory. 
(12) For additional information, see notes in "DIP PLUG CABLES," below. 

2" .Ii 3'" Incandescent 3" LEO segment _ 511.:1" LED selmenl -
sea:menl-68X321733 78633 68736 

51h"incandescent 
5"lme"I-68736 TABLES 

LAMP 
SCHEM

ATICS E3 -BF0i+ ~ +FJ- -fBid- ~ """ 3 «=¢8-

DIP PLUG CABLES 
TYPE XPOO-#14-1P00-1-36 shown (If A=36). 

GENERAL: Using type XPOO & XPMX DIP Plug Cables will simplify the 
installation of the 68X3X Series Displays. This leads to lower installed cost & ease 
of selVicing. They include 14 pin DIP plugs to mate with the drive logic board & 
optional output plugs, assembled to color coded flat cable (See Table). 

H I Opt'l output plug ~ 
EXTERNAL CONNECTIONS IN XPOO & XPMX DIP PLUG CABLES 
-02 Logic Code (XPOO Plug cable) For -D2 Logic Code (Leading zero blanking): 
Strap S Term'l of MSD (1) to G (If -D2 Logic Code is speCified for display this has 
been done by closing Bridge S). The B line olthe MSD (1) is connected to the S line 
of the next LSD (1). This B to S connection is repeated on the following digits 
except the LSD(1 )olthe display assembly (If -D2 Logic Code is specified for 2" ,3" 
or S'k" displays, Solder Bridges Z are closed between all digits except the last two 
LSDs).-See schematic "External Connections Req'd for -D2 Logic," to the left.) 
-M5thru -MB Logic Codes (XPOO Plug cable) Buss the S Lines from ea. digit (2). 

I-- A I 
TYPE XPMX-#14-2PM1-3-24 shown (For 1" & 2" Displays; A = 24"; B = 2"). 
Strobe &lor Dec. Pt. connections will be made by Type XPOO DIP Plug Cable. 

!ft11 ~ 8 Opt'l output plug ~ 
-M1 thru-M4 Logic Codes (XPMX Plug cable) Assupplied, pins 10(S)& 7 (D) are t B·--I-- B.j j 

DISPLAY PLUGS 
1 per digit & ± sign 

removed from all the plugs in these cable assy's. Strobe &lor dec. pts. may be 
brought out by #14-1-POO-XX. 
(1) MSD = Most significant digit (L.H. digit); LSD = Least significant digit 

(R.H. digit). 
EXTERNAL CONNECTIONS REQ'O 
fDr -MS THRU ·Me LOGIC (2) Naturally, all V lines, Glines & L lines should be bussed to facilitate power

ing the display. If the T &lor B functions are user driven, they should be 
bussed also. 

STANDARD INTERFACE CABLES 

~~g1~~raJre~iver 
821 AID Converter 
822 Decade Counter 
823 Clocks & Timers 

olc.except ~ ~ 
for LSD 

r~b~~~l'ehx-cS001 
14-2POO-X-XX-CS003 
t4-2POO-X-XX-CS004 
14-2POO-X-XX-CS004 

etc. 
GENERATING PART NUMBERS 

14-XPXX-X-XX Notes: (1) For -Ml Ihru ·M4 logic 

~ rrCodes. (2) For-Dl. -02. M5 thru Me & 

Single Ended 21 ~-----. ~}i~!'d?.i,I:~~~:V~r~,;"f~,!~r 
Double Ended displays.(4) ± signcountsasonedigtt. 

Multidrop, 1" & 2" (1)(3) M1 A D' (I h ) ( ) 
Multidrop, 3" & S'k" (1)(3) M3 Imension nc es 3 
Single Drop (2) 00 Number of Display Plugs (4) 

ALPHANUMERICS-O. 7" , 2.0" & 4.0" 5 X 7 DOT MATRIX 
SINGLE CHARACTER 0_7" LED, DLX-713X SERIES 
FEATURES: Integral Memory, Character Generator, Multiplex LED 
Drive Circuit & Lamp Test 0 ± 7So Viewing Angle 04 Level Intensity 
Control (SOOucd, Min. at full brightness) 0 96 Character ASCII 
Repertoire 0 Inputs are TTL and microprocessor buss compatible 0 
May be stacked to provide multi-character displays 0 630nm Red
Orange Std (#DLO-713S), 56Snm Green Optl (DLG-7137) 0 SVDC at 
200ma Max. Power 0 Rated Viewing: 20 Feet. 

LOADING DATA: Chip enable (CE) to be present & stable during 
write pulse (WR). Parallel data to be stable for 200ns min. & held for 
100ns after write goes high (latched). No sync is req'd & each 
character latches until replaced with another. Multiple displa~may 
be stacked together with a binary address as shown or one CE per 
character may be used. 

~1 i :§§§§§: li 
.80 ; :88888: ~~ J 6 '00080' 9 

7 '000 0. 8 

-J.~33J.- 1- .70 ----¥ 

Pin Function 
1 VCC 
2 r:r- Lamp test 
3 CI: Chip enable 
4 W11Write 
5 !![1 Brightness 
6 II1]J Brightness 
7 mm 

Pin Functfon 
14 D6 Data input MSB 
13 D5 Data input 
12 D4 Data input 
11 D3 Data input 
10 D2 Data input 
9 D1 Data input 
8 DO Data input LSB 

r a: - - +5- "'~====;a:;:tlE;i:t;:~tt;:iJ, I(/)~ GNO ~ 1 
III!~ I", I I I I Ia? I 
I~ll! 

:~~ 
l.Jo( 

lli:~ I 
IOffi A0-A3 I ~C:!E~-'---I---I""'-'---' I-!!L ____ -' 

16 CHARACTER, 0.7", LED UNIT WISERIAL ASCII OR 
PARALLEL DATA BUSS INPUT, #B4040C-16 The unit employs 
the DLX-713X display with our 820C Series serial receiver (See 
820C data sheet for detailed specs) and accepts RS232, RS422 or 
current loop at 110 to 4800 baud. The serial type character 
repertoire includes 64 character subset from Hex 20 to Hex SF. The 
parallel type will display the full 96 character repertoire from Hex 20 
to Hex 7F. Input power options: 110V, 60Hz(Std), 220V, SO-60Hz at 
40Watts or SVDC at 3Amps. Hardware may be supplied ready for 
mounting and hook-up into your enclosure panel, or with enclosure 

'-64--~oeAr7L-r~H-r7L-r°H'-TL"H~'LOT<H>T<L-rLoH-r'L-ruH'-TL"Huo-'L"H~ 

CHAR.~0~1~L~~L~~H~~H~~L~~L~~H~H~~L~~L~~H~~H~~L~~L~~H~~H1 
SUB 02 L L L L H H H H L L L L H H H H 
S8 00 L L L L L L L L H H H H H H H H 

(l)123456789ABCDEF 

L H L 2 

L H H 3 

H L L 4 

H L H S 

:.! :1 .1 •• :·1 •• •• 'I' • ',I- •••• ',' 
'I',' "1-' "'d :.:': !! ::: ::: 'j' • -i.r "1" I.! • I" ;: 

.M • . ··1 !." ..... .. ..... ••••• .-1 I::: .... ..':: :"', :"': :: 
•••• • ": : •• 1.. ! i"·. I' :"', •••• :: •. 
..... ••• I ••• ••• • •• 

n .. .. .: :: " ... .... ... .... ..... ..... .... . .:' 
:.: I i:.:i I··:! . I I :'. I.. I··; i·"! : 
',:.': : .1 •• ' •••••• :.,' : •••• : ••••• :: .t. 

._, _ .. 

... 

II . 
.' 

f···::···:!···::······I··I!:!i I: :: .• :'.':: ..... :. . r" i.:_: r:: .. :::: I i .. ': I:: i·:·i:", ! :: ... I.. _I 
Enclosure Sizes (Inches 
Char.Ht. AxBxC 

0.7 113.8)(4.5><4.7 
2.0 36)(6)(8 
4.0 72)(8)(8 
Man Steel 
Finish: Grey Enamel 

. .... 
... 
, 

(NEMA12 is std optn). Power and data connections are thru terminal blocks. A typ
ical serial update message would be: SOH/ADDlO/ADD,/CHARMs/CHAR/CHAR/ ... /CH
AR,s/CR. For parallel inputs with binary address, the address sequence from CHAR,s 
(Least significant character) to CHARMS (Most significant character is: Binary 0, 1, 2, 3 ... 
N(N=16Max.). 
2_0",18 CHARACTER, RED LED, #84042C-18 AND 4_0",18 CHARACTER, RED LED, 
#84044C-18 WITH SERIAL OR PARALLEL ASCII INPUT Units accept RS232 or current 
loop at 300-4800 baud. Or data input may be parallel ASCII from our std. keyboard or a 
computer buss. Power: 110VAC (220VAC optl) at 70 watts for 2"; 2S0 watts for 4" . Other 
features: Fixed or Scrolled Messages 0 Flashing. Double Width Chars 0 Reverse Chars 
(Black chars on red background) 0 6K Memory 0 17 Stored, Addressable Message 
Memories 0 96 Char Repertoire 0 Rechargeable Back-Up Battery 0 Real Time Calendar
Clock 0 Supplied Ready For User Mounting or in NEMA 12 or Designer Oak Enclosure olBM 
PC Software Available 0 Graphics Capability 0 Viewing Distance; 60 feet for 2" , 120 feet for 
4" 0 Typical Fixed Message: ESC/CTRL A/CTRL AlESC/CHARMs/CHAR/CHAR/ ... 
CHAR,s· 
Dio-Rey products carry a 1 year warranty for parts and labor. 
If applications engineering assistance is required, please contact us. 

DIO-REV· Div_ of INFO-LITE, CORP_ .422 Cliff Street. Fairview, NJ 07022 • (201) 941-4455. FAX (201) 941-4919 
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2450 DISPLAYS, READOUTS, & CRTs 2450 

DIGITAL IN RUMENTS 

SERIAL INTERFACE DISPLAYS, DIGITAL METERS, 
COUNTERS, CLOCKS & TIMERS 

FEATURES 

AND SYSTE'M 

GENERAL 
Dio-Rey standard instruments integrate a wide 
range of display interfaces and power sup
plies, Whether it be a 6 digit, 51/2" high dis
play w/serial interface in a NEMA 12 box or a 
2" 4 digit clock in a designer enclosure, Dio
Rey has the unit. 
APPLICATIONS 
SERIAL INTERFACE DISPLAYS: Remote readouts, 
ASCII readouts, ASCII to BCD converters, 
telemetry converters & transmissions, 
DIGITAL METERS: DC volt, AC volt, DC amp, AC 
amp, temperature, watt, ohm, flow, decibel, & 
panel. 

• Large, easy to read LED displays for high 
reliability (1",2",3" and 5112") 

• Counters, clocks and timers in most popular 
configurations are available 

DIGITAL COUNTERS: Decade, event, pulse, up
down, preset & universal 
DIGITAL CLOCKS: Free running, crystal con
trolled, master-slave, count down, IRIG B & 
NASA 36 bit. 

• Available in rugged Industrial or attractive • Powered from 110/220V, 50/60 Hz 
Designer packages 

• Designed for long, trouble-free service 
• All wear and calibration components easily 

accessible DIGITAL TIMERS: Reset up, preset down, count 
down, up-down & Julian calendar-clock. 
ALPHANUMERICS: Annunciators, message dis
plays, status displays, fault indicators, 
graphic displays & programmable displays. 

• Suitable for a wide variety of applications SPECIFIClO'lONS 
• Serial interface EIA RS422, RS232 or current 

loop compatible 
• For Displays, see" Large Character Digital 

Display" spec. sht. 
• Analog to digital interfaces are voltage, 

current, temperature, load-cell and 
tachometer compatible 

• For Interfaces, see this & next page. 
• For Enclosures, see below 
• Termination: barrier terminal block std. 

If you need applications engineering assist
. ance, please call us. We will be happy to help 
you. 

STD ENCLOSURES, NEMA 12 & DES 'N'R BLOCK DIAGRAM 

/"" /"" 

'-I El El n 
0 D 

I 
B 

r--------------------------, 
I INTERFACE I 
I ,-, ,-, '-' CJ I 

: '-' '-' '-' '-' : I I 
2" 
3" 
3" 
5'/2" 

L ~ 
1+-1. --- A ___ ->It,jrC I If Interface • I I 

I or Pow Supp I 

* ± sign equals one digit. Std finish is grey enamel 
All DIO-REY Products carry our one year parts and labor warranty. 

COMMON STANDARD DIGITAL INSTRUMENT PART NUMBERS 
"PI' & "E" display formats & 115VAC power option shown. 
DESCRIPTION PART NUMBER 
4 digit display w/TTL BCD inputs, in designer box. 8863X-4A-DX-l 
6 digit display w/CMOS BCD inputs, in NEMA 12 box. 8873X-6A-CX-l 
4 digit display w/strobed BCD inputs, in N EMA 12 box. 8873X-4A-MX-l 
4 digit display w/1200 baud RS232, in designer box. 8863X-4A-U-l 
6 digit wll200 baud RS232-repeater, in NEMA 12 box. 8873X-6A-I1B-l 
4 digit display w/0-2V = 0-1999 AID, in NEMA 12 box. 8873X-4A-21A-l 
4 digit display w/4-20ma = 0-1999 AID, in NEMA 12 box. 8873X-4A-25A-l 
5 digit display w/up counter, in designer box. 8863X-5A-41-1 
5 digit display w/preset down counter, NEMA 12 box. 8873X-5A-45-1 
6 digit, 24hr, free running clock, in NEMA 12 box. 8873X-6E-62-1 
4 digit (Min:Sec) preset down timer, in NEMA 12 box. 8873X-4E-64-1 

: Not Suppl'd 1/0 (TERMl BlK) ENCLOSURE: 
L __________________________ ~ 

GENERATING PART NUMBERS 

ElJ'j:ii rXl-r f I Iis.~~ 3 22OV, 50 Hz 
~tGIT H1 INTERFACE CODE 
2" 2 SEE TABLES .ON THIS 
3" 3 & NEXT PAGE 
!ili2" 6 NO, OF DIGITS & FORMAT 

SEE "GENERATING PART NUMBERS" 
IN "LARGE CHARACTER DIGITAL 
DISPLAY" SPEC, SHTS, 

EXAMPLE. A 4 digit, 3"; designer unit w/serial RS232 receiver 
having nov, 60 H.z power would have pt. no. 88633-4A-ll-l, 

SPECIAL NUMERIC & ALPHA NUMERIC DISPLAY SYSTEMS 

laddie Wt meter (51/2") 
\ 

Laddie templcast feed/cast length digital instrument 
unit for metal slab casting plant (3") 

If you have a special requirement for lighted displays, please call us for applications engineering assistance. - We will be happy to help you, 
DIO-REV· Div. of INFO-LITE, CORP. • 422 Cliff Street. Fairview, NJ 07022. (201) 941-4455. FAX (201) 941-4919 
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2450 DISPLAYS, READOUTS, & CRTs 2450 

YSTEM INTERFACES 
POWER SUPPLIES 

GENERAL 
DlO-REV has developed a wide variety of standard system interfaces for 
its numeric alpha-numeric redouts and lighted indicator annunciators. 
These are the result of over 20 years experience in serving a broad spec
trum of industries including instrumentation process control, communi
cations, metals, chemicals, data processing, agriculture, security, 

office equipment, petroleum, auto, aerospace, textile, packaging, 
paper, transportation, governmental agencies and military. 

These products may also be used in systems which do not require dis
plays. In addition, custom interface electronics, designed to perform 
outside the specifications or capabilities of our standard units are avail
able. Contact our sales department for technical application assistance. 

821 SERIES ANALOG TO DIGITAL CONVERTERS 
The DIO·REY 821 Series are bipolar A/D's with up to 
4'12 ~igit output capacity. BCD output ranges are: 
±!999, ±3999, ± 19999 and ±39999. 

All feature state·of·the-art technology at compet
itive cost. Input impedance >100 m~ • Common 
mode reiection is 110 dB for DC; 90 dB for AC • 
Accuracy is ±0.05%, ±1 count. Auto zero and zero 
offset available. Ranging and zero adjustments con
veniently located • 5 VDC and 110/220, 47-500 Hz 
input, depending on model. -10°C to +65°C; 
0·90% RH non-condensing operating environment • 
'12" LED display available. 100 K hr MTBF. 

Size: 3.75" x4.88" x 1.88" 

822 SERIES DECADE COUNTERS 

Size: 5.5" x2.0" x.6" 
Stds available up to 5 decades, opt'l units avail
able up to 10 decades. This series of counters in· 
cludes Up, Down, BI·Directional and Presetable (or 
combinatIOns of these) units. All have TTL BCD out· 
puts, compatible with DIO·REY displays. - Reset, 
count and power (5 VDC) are brought In via a ter· 
minal block. Outputs terminate through a header. 

CONTACT DEBOUNCER IS STD OPTION. 

823 SERIES CLOCKS & TIMERS 
Standard clock Interfaces are supplied in 4 or 6 digit, 
12 or 24 hour formats. Calendar and decimal formats 
are available. Fast and Slow set inputs are standard; 
hold is optional. 01 As with the timers, all have BCD 
outputs compatible with Dio-Rey's Numeric Read
outs. Timer interfaces that are available include 
count up, count down, both with preset options. 
Switch operation at a specified time optional. 
(1) 50/60 Hz and crystal oscillation time bases are 
optional as are master/slave systems. 

4/6 Digit, 24 Hr Clock 

823-3 -63 Up Timer 

823-4 -64 Down Timer 

SERIAL ASCII RECEIVERS & TRANSMITTERS 
FOR REMOTE DISPLAYS. CONTROLS & TELEMETRY *RS422 NOW AVAILABLE 

TYPICAL MULTI LOCATION LAYOUTS 

EIA RS232C 
SH U T 110 WN V R lVE e r:O=P=[::-:N-:--=-SWc-=r-=T-=[:-H-:--R=-9=----::1B 

SERIAL ASCII r--'--LL_8-12V(+) 

DAc!tM;~~E~CE COMM. RETURN 
PRDCfSS CONTROLLER ~-:-Jr-;;T"".---_8.12V(-) 

!=. 82=O=T=R;:~;r.~I=TF=ER=tR~S2~32~::::::::::::::::::::::::~~:::~;:::::;_----...( I-___ --;:::::==~~:::::;:;-_} l8c~fr6:s 
CURRENT lOOP 
SERIAL ASCII 
DATA SOURCE 8'.12Y(+) 

PROCE~M~M:OLLER L.-.-....., ...... .,-- RETURN( -) 
820 TR~ITFER f"1..:L:::;OO::.Pl,C(+"'I ___ ----' 

} TO OTHER 1------------ LOCATIONS 

B20C SERIES SERIAL ASCII INTERFACES 
Size: 5.3" x 3.6" x .6" 
The DIO·REY 820 Series Serial to Parallel and Parallel 
to Serial Converters are microprocessor based and 
are primarily intended for driving remote display 
decoders. 

The input to the 820 Receiver is a Serial ASCII 
coded data stream at either RS232 or current loop 
levels. The 820 Receiver automatically adapts itself 
to incoming data .rates over the range of 110 to 1200 
baud. In addition it features a six position DIP switch 
which allows selective addressing of up to 64 sep· 
arate receivers on one data link. The output of the 
receiver is six bits of data and sixteen strobe lines. 
The receiver, therefore, can drive either sixteen 
numeric or alphanumeric displays per receiver or up 
to 96 pOints in an annunciator system. 

An array of Sixteen, 6·bit registers may be se· 
quentlally inputed to the 820 Transmitter and con· 
verted to a serial output, for annunciator systems. 

DIO-REY - Div. of INFO-LITE, CORP. - 422 Cliff Street - Fairview, NJ 07022 - (201) 941-4455- FAX (201) 941-4919 
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LIGHTED IND 
OF 

INFO-LITE CORPORATION AND ANNUN 

u.s. PAT #3,703,720 

RELEGENDABLE 
TYPE 

U.S. PAT #3,703,720 

74000 SERIES 
CUSTOM UNITS 

ANNUNCIATORS • STATUS DISPLAYS • BACK 
LIGHTED INDICATORS PANELS. MAP/FLOW DIS
PLAYS • DEAD FRONT PANELS 

Any group of messages/ symbols can be 
displayed in any combination of colors 
• Constrliction is modular 
• Front panel graphics are back lighted using 

LEOS - S10 MFB 11 % lamps also available 
• Units are supplied in an attractive package 

with bezel and "Black-Out" front panel, ready 
to snap into rectangular panel cutout 

• Lamp common reduces installation time 
• Serviced from the front 
• Lamp drivers and special logic available 

ALL DIll-REV PRODUCTS CARRY A 1 YEAR PARTS & LABOR WARRANTY 

For applications where the legend or graphics 
must be able to be changed 
• S,ame features as the FIXED LEGEND TYPE 
• Can be supplied with photographic film 

legend 
• Relegendable from front 
• Six standard color filters 
• Twenty-three standard units with from 2 to 48 

indicator modules 
• Special assemblies available 

Dio-Rey's back lighted displays are now avail
able with either LEOs and/ or incandescent light 
sources. They provide design flexibility and at
tractive appearance usually associated with ex
pensive custom units. Dio-Rey allows you to 
choose the size, shape, color, legend and inten
sity combination that will meet your require
ments. Color filters, special legends and masks 
are supplied to meet customer specifications. 
As well as having a standard line, we have sup
plied a wide range of hardware designed to meet 
special requirements. Contact us to discuss your 
specific needs. 
FEATURES 
• Available with standard LED and/ or 

incandescent light source 
• Sizes range from several square inches to 

square yards 
• Fixed legends may be screened in one or 

more colors 
• Can be supplied to endure severe environ

ments (NEM4 or MIL-E-5400 and MIL-S1O-202) 
• Special units with any group of messages/ 

symbols may be displayed in any combination 
of colors 

• Units are supplied in an attractive package 
with bezel 

• Front panel options include: "black out," 
clear, high efficiency red, amber or green. 
Lampdrivers/flashers and annunciator logic 
is available 

Units shown include status displays for power generating station & military fire control system. Many • All incandescent lamps are socket mounted 
other 'configurations have been supplied for applications such as: Industrial process control, security to ease servicing 
systems, automated machine control, chemical/petroleum/textile flow indicators, steel/aluminum • Termination options include: terminal block, 
plant condition displays, banking system displays, medical instrument displays, communication net- header, connector-harnE!ss, taper pin and 
work indicators and data proceSSing/ computer system communication. solder terminal 

8-1064 
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EDI 780 CREEL DRIVE. WOOD DALE. ILLINOIS 60191 

SUPER LARGE INDUSTRIAL READOUTS 
-----------, ,. t_, t_, 

f f. f , 

-, ,,-,-. =., , O:J 

. . -.---.-. . 
,-, II 11-
Lie f.CI 

~ -~--------,--

" 't" H: :l:' f 

- ----

" o. 

COUNTER/TIMER 
MODELS: ED225, ED400, ED500-Synchronous, Secondary Clocks, Timers, 
Numeric Field. Fraction of Seconds to Hours. Start/Stop/Run Control. Elapsed 
Timer, Counter, Up/Down Pulse Input, Reset, PresetA-B Digits. 
CHARACTER HEIGHT: 2.25 inch, 4.0 inch, 5.0 inch. 

ANALOG DIGITAL CONVERTER 
MODEL ED245ADC-Full Range of Analog Inputs. Display on Large Numeric 
Display-Remote or Local. Transmit from ADC via RS232, RS422. 1200 BAUD, B 
Data, 1 Stop, No Parity. 

CENTRAL CONTROLLER-TIME AND NUMERIC 
MODELS ED1000/ED1800-Time/Date, Numeric, Keyboard Input. Sends 
Data to LED & Incandescent Displays. Refresh Secondaries Every Second. 6 Digit 
Local Display. Up to 30 Large Displays at 1000 Feet 

LED READOUTS WITH CABINET 
MODEL ED 225-2.25 inch Character. 
MODEL ED400-4.0 inch Character. 
LED 7 Segment Bar (2.25 and 4.0 inch HeightJ. Seven Segment (Pl r.ed, (V; Yellow, 
or (G] Green Bar LED, Up to B Character, Addressable. Seriai Data Transmission.* 
NEMA Rated Cabinet, Black, Extruded Aluminum, Anodized. Single or Double Faced. 
Two 5/16 inch Mounting Bolts on Top. Contact, PB or Photocell Input. 
APPLICATIONS: Up/Down Counter, Timer, Large Remote Meter. 
* DATA TRANSMISSION: Serial ASCII RS232, RD422, 1200 BPS, No Parity. B 
Data Bits, 1 Stop, 2 Wire Simplex. 

5.0 INCH SUPER LARGE INCANDESCENT READOUT 
MODEL ED500-Up to 6 Digits. Serial/Parallel BCD Interface. Standalone 
Timer, Contact, PB or Photocell Input. Up/Down Counter with Reset, Run/Hold, 
Preset. 
DISPLAY COLOR: Red, Yellow, Green. 
SIZE: 4 Digit Bx24x3.5 (HxWxDJ inches. NEMA Rated Cabinet. 

MESSAGE SIGNS-INDOOR OR OUTDOOR 
MODEL ED020-0.7 inch Character Height (Indoor Only] 
MODEL ED050-2.0 inch Character Height (Indoor Only] 
MODEL ED100-4.0 inch Character Height (Indoor Only) 
MODEL ED125-5.25 inch Character Height (Indoor/Outdoor) 
MODEL ED180-B.0 inch Character Height (Indoor/Outdoor) 
ADD SUFFIX -16, -20 for Character Length. 
Addressable, Network, Serial Interface RS232, RS422.Visible Characters:16, 20. 
Single or Multi-Line. LED Dot. Canned Messages. BCD or Contact Closure 
Activation. RAM Storage-7000 Characters. NEMA Rated Cabinet, Black, 
Extruded Aluminum, Anodized. 5/16 inch Mounting Bolts. 

NUMERIC OEM DIGITS WITH DRIVER CARD 
MODEL ED2250-2.25 inch LED Bar Segment 
MODEL ED4000-4.0 inch LED Bar Segment 
MODEL ED5000-5.0 inch Bar Incandescent 

ALPHA-NUMERIC OEM DIGITS WITH DRIVER CARD 
MODEL ED1250A-5.0 inch Alpha/Numeric 
MODEL ED1250N-5.0 inch Numeric 
MODEL ED1800A-B.0 inch Alpha/Numeric 
MODEL ED1800N-B.0 inch Numeric 
OPT: MODEL ED5180-Serial to Parallel Receiver Card. Translates Up to B ASCII 
Characters to Drive OEM Digits. 
RS232C,RS422 Compatible. 300-9600 BAUD, B Data, 1 Stop, No Parity. Parallel 
BCD Input With or Without Strobe. Single or Multiple Digits. 

PANEL METER 
MODEL ED060PM-O.6 inch 7 Segment LED, RS232 Input 1200 BAUD. 4 
Digits. Module Only. Requires +5 Volts. 
MODEL ED060RTC-0.6 inch 7 Segment LED. Local Oscillator, Display Time. 
Requires 5-12 VDC. Run/Hold. Module Only. 

EDI 780 Creel Drive. Wood Dale. Illinois 60191 

EEM 1991 

(708J 860-5838 Toll Free 1800J 367-6056 FAX (708J 860-0502 
PLEASE CALL OR WRITE FOR MORE INFORMATION AND DATA SHEETS. 

For manufacturers' sales offices, see yellow pages 8-1065 
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Power your displays 
, 

DC-DC converters for Gas Discharge Displays up to 25W 

Made in U,S,A. 

General S~ecifications 
Convert low DC line voltage to ERG 

Converter 

the higher voltage levels Series Input Output Size Weight Package 
E700U 5,9,12,15 Up to 3W 1.1" (27.94 mm) " 30 gms. Plastic 

required to activate multi- VDC unregulated 1.2" (30.48 mm) " 
standard (e.g. 200 V DC .91" (23.11 mm) max. 

segment plasma gas dis- (to 48 (o I5ma) high . 
available) 

charge displays (including bar E700R 5,9,12,15 Up to 3W 1.43" (36.32 mm) " 40 gms. Plastic 

graphs). ERG Converters 
(Regulated) VDC regulated 1.5" (38.10 mm) " 

standard (e.g. 200 V DC 1.03" (26.16 mm) max. 

eliminate need for 200-250V 
(to 48 (a 15 rna) high 
available) 

DC line. E500' 5,9,12,15 Up to 3W 1.00" (25.40 mm) " 20 gms. Plastic 
VDC unregulated 1.38" (35.05 mm) " 
standard (e.g. 200 V DC 0.70" (17.78 mm) high 
CIa 48 (u 15ma) 
available) 

E1600 5,9,12,15 Up to 6W 1.30" (33.02 mm) " 44 gms. Plastic 
VDC unregulated 1.88" (47.75 mm) " 
standard (e.g. 250 V DC 0.82" (20.83 mm) high 
(to 48 (024 mal 
available) 

E900 5,12,15 Up to 12W total, 2" (50.80 mm) " 122 gms. Alumir.um 
VDC With single or dual 2.5" (63.50 mm) " 
standard 
(to 48 

outputs, unregulated: 
(e.g. Single: 250V DC 

.98" (24.9 mm) high 

available) ((/30 rna 
Dual: 250V DC (0 30 ma 
and -16V DC (0 up to 
200 ma to power the 
drive electronics in many 
applications using the 
Burroughs SELF-SCAN" 
arlEE" ARGUS displays) 

E1200 12,15 Up to 25W 2" (50.80 mm) " 185 gms. Aluminum 
VDC unregulated 2.5" (63.50 mm) " 

E900 
standard (e.g. 250V DC 1.19" (30.23 mm) 
(others to (a 100ma) high 
your spec) 

·For high-volume requirements, E500 delivers same performance as E700 at significantly lower unit cost! 
Mounting: P.C. board standard 
Encapsulation: All ERG converters are lully encapsulated 
Isolation (In/out): 600V RMS (60 Hz. breakdown for 1 min.) standard 
Temperature: 0-70" C. standard. Wider ranges available. 85' C. case max. 25 C. temp. rise typical for E1200 

Tell us about your display needs: 

• Custom Design 
Variations for multi-segment, bar 
graph and dot matrix gas discharge 
and vacuum fluorescent displays 

• Outputs from 5V DC to 1,500 DC 
(your choice) 

• Inputs from 5V DC to 28V DC 
Standard (your choice) 

Contact ERG with your special requirements: 

• Single and dual outputs 
(up to 25W total) . 

• Regulated and unregulated 

• Center tap (voltages) 

~®Endkott Research Group. Inc. 
2601 Wayne Street, Endicott, NY 13760 
607 -754-9187 FAX 607 -754-9255 

8·1066 For manufacturers' sales offices, see yellow pages EEM 1991 
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from low DC voltage 
DC-DC converters for Vacuum Fluorescent Displays up to 12W 

No need for "special" multiple 
output power supplies, ERG 
converters produce both anode and 
filament voltages for VF displays 
up to 12W. Compatible with all 
major VF display makes. Mount 
on your PC board as needed, 
where needed. 

General Specifications 
ERG 
Converter 
Series Input Output Size 

E700VF 5. 12V DC DC Anode voltage and 1.1"'(27.94mm) x 
up to 3W (other inputs Center tap (AC) 1.2"' (30.48 mm) x 

available.) filament voltage. .91"' (23.11 mm) high 

E800VF 5. 12V DC Up to 6W max. 1.43"' (36.32 mm) x 
upt06W (other inputs 1.50"' (38.10 mm) x 

available.) 1.03"' (26.16 mm) high 

E900 VF 5, 12V DC Up to 12W max. 2"' (50.80 mm) x 
upto12W (other Inputs (to 7.5W max. with 2.5"' (63.50 mm) x 

available. ) 5V DC input) .98"' (24.9 mm) high 

~~.:::'~~':.~~tion: 
Isolation (in/out): 
Temperature: 

PC. board standard 
All ERG converters are fully encapsulated 
300V RMS (60 Hz. breakdown for 1 min.) standard 
0-70' C. standard. Wider ranges available. 85" C. case max. 

Weight 

30 gms. 

40gms. 

1229ms. 

ERG can tailor a "VF" Series Power Supply to match the 
voltage requirements of any Vacuum Fluorescent 
Display or input voltage (DC) requirement. 

Contact the factory for more information. 

Contact ERG with your special requirements: 

EEM 1991 

®Endicott Research Group. Inc. 
2601 Wayne Street, Endicott, NY 13760 
607 -754-9187 FAX 607 -754-9255 

For manufacturers' sales offices, see yellow pages 

Package 

Plastic 

Plastic 

Aluminum 

8·1067 



MINIGLOSSARIES 
F R ULAS· CHARTS 
PRODUCT SELECTION GUIDES 

FO~E~TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

91/92 EDITION OF EEM 
Abbreviations/Acronyms 

A-1114, 8-1037, C-1116, 0-1068 
AC Power Supplies, Product 

Selection Guide 
ASCII Code 
Batteries, Product Selection Guide 
Batteries & Fuel Cells, 

Characteristics 
Cabinets, Enclosures, Racks & 

Chassis, Product Selection Guide 
Capacitors, Basic Formulas 
Capacitors, Miniglossary 
Capacitors, Product Selection Guide 
Coils, Chokes, Inductors, 

Product Selection Guide 
Conductors, Maximum Current Capacity 

of Copper & Aluminum 
Connectors, Miniglossary 
Connectors, Terminals & Sockets, 

Product Selection Guide 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide 

DC Power Supplies, Product 
Selection Guide 

Delay Lines, Product Selection 
Guide , 

Dielectrics, Thermal Conductivity 
Discrete Semiconductors, Product 

Selection Guide 
Displays, Readouts, & CRTs, 

Product Selection Guide 
EBCDIC Code 
Encapsulation, Miniglossary 
Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 
Selection Guide 

Fiber Optics, Miniglossary 
Fiber Optics, Product 

Selection Guide 
Filters, Power, Product 

Selection Guide 
Filters, Signal, Product 

Selection Guide 
Instruments, Test & Measuring, 

Product Selection Guide 
Interconnection Systems, Product 

Selection Guide 
Keyboards & Keypads, Product 

Selection Guide 
Lamps, Lights, & Indicators, 

Product Selection Guide 

0-2146 
0-1086 
.0-1427 

0-1468 

C-1003 
A-1078 
A-1054 
A-1003 

A-1155 

C-1825 
C-1329 

C-1149 

A-1300 

0-1501 

A-1493 
C-1709 

A-2082 

8-1032 
0-1110 
C-1126 

C-1601 
8-1224 

8-1214 

A-1609 

A-1651 

0-1207 

C-1678 

8-1794 

8-1135 

Logofinder & Trademark Directories 

Microwave Components, Product 
Selection Guide 

. Military Qualified Products List 
Motors, Drives, & Rotating Components, 

Product Selection Guide 
Opto Semiconductors, Miniglossary 
Oscilloscopes, Product 

Selection Guide 
Panel Hardware, Product 

Selection Guide 
Panel Meters, Analog & Digital, Product 

Selection Guide 
Potentiometers, Trimmers, Controls, & 

C-901 

A-1746 
8-1002 

8-1233 
8-1334 

0-1406 

C-1582 

0-1340 

Rheostats, Product Selection Guide A-2013 
Power Supplies, Miniglossary 0-1522, 0-2184 
Power Supplies, AC, Product 

Selection Guide 
Power Supplies,· DC, Product 

Selection Guide 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide 

Relay Contact Forms 
Relays, Electromechanical, 

Miniglossary . 
Relays, Product Selection Guide 
Resistor Color Codes 
Resistors, Product Selection Guide 
Servo Components, 

0-2146 

0-1501 

8-1347 
8-1550 

8-1449 
8-1397 
A-1924 
A-1835 

Miniglossary 8-1270,0-2244 
SI Units,Basic Guide To, 

A-2080,~1666,C-1362, 0-2246 
Solenoids, Product Selection Guide 8-1614 
Switches, Product Selection Guide 8-1639 
Symbols-International Authorities 

A-1139, 8-1024, C-1156, 0-1090 
Thermal Components, Product 

Selection Guide 
Thermal Conductivity of Dielectrics 

at Room Temperature 
ThyristorslHigh Power Diodes, 

Miniglossary 
Timers, Miniglossary 
Trademark & Logofinder 

Directories 
Transducers & Encoders, Product 

Selection Guide 
Transformers, Product 

Selection Guide 
Wire & Cable, Product 

Selection Guide 
Wire Gauges-Diameter, Area, 

Copper Weight 

8-1831 

C-1709 

A-1728, A-2084 
8-1409,0-1149 

C-901 

8-1872 

A-2131 

C-1705 

C-1864 
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~I E¥CEL EXCELIXR LCD 
AI Technology International Corp. 

PIONEERS IN LCD TECHNOLOGY 
Twisted Nematic 
Supertwist 
Guest-host 
Backlighting 

• NUMERIC 
• ALPHANUMERIC 

EXCELlX® LCD MODULES 

FEATURES 
• Slim, light-weight design . 
• High-contrast, wide viewing angle. 
• Built-in control Ie for easy interfaCing. 
• Low power consumption. 

EXCELlX® LCD MODULE MECHANICAL SPECIFICATIONS 

Excelix® Character Format Character Module Size 
No. Line x Character Font (Wx H xT, mm) 

LCM1610 1 x 16 5 x 7 dots + cursor 80x36x10 

LCM1610 B 1 x 16 5 x 7 dots + cursor 122x33x10 

LCM1620-30 2x 16 5 x 7 dots + cursor 85x30x 10 

LCM1620-44 2x 16 5 x 7 dots + cursor 84x44x 10 

LCM1640 4x 16 5 x 7 dots + cursor 87x60x 10 

LCM2020 2x20 5 x 7 dots + cursor 115x36x 10 

LCM2420 2x24 5 x 7 dots + cursor 118x36x10 

LCM4020 2x40 5 x 7 dots + cursor 182 x 35.5 x 10 

EXCELlX® LCD MODULE ELECTRICAL SPECIFICATIONS 

Power Supply Voltage (V) Current consumption (mA) 
Excelix® 

No. (Vco-Vss) (VLC-VSS) 100 LLED 

LCM1610 5.0 - 1.0 60 

LCM1610B 5.0 - 1.0 50 

LCM1620-30 5.0 - 1.5 60 

LCM1620-44 5.0 - 1.5 60 

LCM1640 5.0 - 2.5 -

LCM2020 5.0 - 2.0 75 

LCM2420 5.0 - 3.0 80 

LCM4020 5.0 - 3.0 -

• BAR GRAPHS 
• LIGHT VALVES 
• DOT MATRIX 
• GRAPHIC 
• LCD MODULES 

Viewing Area Character Size Dot Size Backlight Type 
(WxH, mm) (WxH,mm) (WxH,mm) EL LED 

64.5x 13.8 3.07x5.73 0.55xO.75 avail avail 
99. x 13. 4.84x8.06 1.10 x 0.92 avail avail 

62.2x17.2 2.78x4.27 0.50xO.55 avail avail 
62.2x 17.8 2.96 x 4.86 0.56xO.66 avail avail 

61.5x25.2 2.95x4.15 0.55xO.55 avail not avail 

83.0x 18.8 3.20x4.85 0.60xO.65 avail avail 
94.5x 18.0 3.20x4.85 0.60xO.65 avail avail 

154.x16. 3.20x4.85 0.60xO.65 avail not avail 

Operating Storage 
Duty Cycle LED Temperature Temperature Weight 

(duty) Range (OC) Range (OC) (g) 

1/16 HD 44780 0- +50 -20- +60 25 
SED 1278 

1/16 HD44780 0- +50 -20- +60 50 
SED 1278 

1/16 HD44780 0- +50 -20- +60 25 
SED 1278 

1/16 HD44780 0- +50 -20- +60 25 
SED 1278 

1/16 HD44780 0- +50 -20- +60 60 
SED 1278 

1116 HD44780 0- +50 -20- +60 50 
SED 1278 

1/16 HD44780 0- +50 -20- +60 50 
SED 1278 

1/16 HD44780 0- +50 -20- +60 65 
SED 1278 

5-4, Stryker Lane· Hillsborough Industrial Park· Belle Mead, NJ 08502 • Tel. (908) 874-4747 • FAX. (908) 874-3278 

EEM 1991 For manufacturers' sales offices, see yellow pages B·1069 
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EXCEL EXCELIX'R LCD 
Technology International Corp. 

Numeric Displays 

B.B;B.B 
Excelix L.C.O. Di3it Height Glass Size 

Model' nehes) Display Formal Connector (inches) 

3150 0.181 3'12 digits, duplex S.Ll. Elastomer 0.808 x 0.520 

3252 0.200 3'12 digits, duplex S.LL. Elastomer 0.808 x 0.520 

6200 0.200 6 digits, duplex D.Ll. Pins 1.500 x 0.600 

3251 0.220 3'12 digits, direct D.LL. Pins 1.200 x 0.600 

8200 0.236 8 digits, MIE, triplex S.I.L. Elastomer 2.090 x 0.690 

3250 0.255 3'12 digits, direct D.I.L. Elastomer 0.808 x 0.590 

8200E 0.284 8 digits, triplex S.I.L. Elastomer .1.575 x 0.567 

3313 0.300 3 digits, 5 triangles, D.LL. Pins 1.200 x 1.000 

triplex 

8300 0.300 8 digits, triplex D.LL. Pins 2.750 x 1.100 

4300 0.315 4 digits, S, bell direct D.LL. Pins 1.457 x 0.709 

3350 0.350 3 digits, direct D.Ll. Pins 1.300 x 0.950 

4320 0.350 4 digits, direct D.LL. Pins 2.000 x 0.900 

1400 0.400 1 digit, direct D.LL. Pins 

3401 0.400 3'12 digits, direct S.Ll. Pins 2.500 x 1.100 

3450 0.400 3'12 digits, duplex S.I.L. Elastomer 1.960 x 0.950 

4400 0.400 4 digits, AM, PM, S, D.LL. Pins 1.960 x 0.950 

bell, direct 

4451 0.400 4'12 digits, over-range, D.LL. Pins 2.005 x 1.200 

direct 

4455 0.400 4'12 digits, Labat, direct D.I.L. Pins 2.000 x 1.200 

5400 0.400 5 digits, direct D.Ll. Pins 2.000 x 1.200 

3451 0.433 3'12 digits, direct D.LL. Pins 1.960 x 0.950 

3501 0.500 3112 digists, direct S.Ll. Pis 2.000 x 1.200 

3551 0.500 3112 digits, over-range, D.LL. Pins 2.000 x 1.200 

direct 

3555 0.500 3'12 digits, Lobat, direct D.I.L. Pins 2.000 x 1.200 

3557 0.500 3'12 dig~s, AM, PM, bell, D.LL. Pins 2.000 x 1.200 

direct 

4500 0.500 4 digits, direct D.lL Pins 2.000 x 1.200 

4500 (M3) 0.500 4 digits, triplex D.I.L. Pins 2.000 -x 1.200 

6500 0.500 6 digits, direct D.I.L. Pins 2.750 x 1.200 

8500 0.500 8 digits, direct D.lL Pins 3.695 x 1.200 

3452 0.531 3'12 digits, AM, PM, AL, D.lL Pins 1.960 x 1.079 

bell, direct 

3751 0.700 3'12 digits, over-range D.I.l. Pins 2.750 x 1.500 

direct 

4700 0.700 4 digits, direct D.LL. Pins 2.750 x 1.500 

4707 0.700 4 digits, PM, direct S.LL. Elastomer 3.250 x 1.250 

5700 0.700 5 dig~s, direct D.LL. Pins 3.200 x 1.500 

5701 0.700 5 digits, 1 D.P., direct D.LL. Pins 3.200 x 1.500 

6700 0;700 6 digits, .direct D.LL. Pins 3.695 x 1.500 

4851A 0.750 4'12 digits, direct D.LL. Pins 3.000'x 1.550 

31030 1.000 3 digits, direct D.IL Pins 3.695 x 1.800 

31051 1.000 3'12 dig~s, over-range, D.lL Pins 3.695 x 1.800 

direct 

41000 1.000 4 digits, direct D.lL Pins 3.695 x 1.800 

41051 1.000 4'12 digits, over-range, D.Ll. Pins 4.000 x 1.800 

direct 

Alphanumeric Displays 

[!::::~:::::!.::::i] 
Excellx LCD Character Glass Size 

Model' Height (In.) Display Format Connector (Inches) 

4540 0.500 4 characters, direct D.LL 3.500 x 1.150 

9640 0.500 8 characters, triplex D.LL 3.700 x 1.200 

12540 0.500 12 characters, triplex D.LL 5.750 x 1.200 

16540 0.500 16 characters, triplex D.LL 7.250 x 1.200 

11040 1.000 1 character, direct S.LL Elastomer 1.000 x 1.750 

PLEASE CALL OUR SALES DEPARTMENT FOR DISPLAYS NOT LISTED ABOVE. 

Bar Graph Displays 

Exeelix LCD 
Model # 

0520 

0620 

0320 

01420' 

n' 111111111111111111111111111 

Bar Height 
(inches) 

0.156 

0.230 

0.300 

1.400 

11111111111111111111111111111111 

11111111111111111111111111111111 

Display Format 

32 bars x 2 lines, direct 

9 bars x 2 lines, direct 

9 bars x 2 lines, direct 

20 bars x 1 line, direct 

Glass Size 
Connector (inches) 

Elastomer 2.750 x 1.200 

D.LL. 1.900 x 1.100 

D.LL. 3.100 x 1.300 

S.IL 5.300 x 1.900 

PLEASE CALL OUR SALES DEPARTMENT FOR DISPLAYS NOT LISTED ABOVE. 

Light Valves 

Excelix LCD Window Glass Size 
Model # Size (In.) Display Formal Conneclor (inches) 

LVOOI 0.375 x 0.375 1 square, direct D.Ll. 0.500 x 0.700 

LV002 1.800 x 0.700 2 triangles, direct D.I.L. 2.000 x 1.100 

LV003 1.800 x 0.700 1 rectangle, direct D.I.L. 2.000 x 1.100 

LVOOS 0.800 x 0.800 1 square, direct D.LL. 1.000 x 1.100 

LV004 2.000 x 2.000 1 square, direct S.I.L. 2.200 x 2.400 

PLEASE CALL OUR SALES DEPARTMENT FOR LIGHT VALVES NOT LISTED ABOVE. 

5-4, Stryker Lane· Hillsborough Industrial Park· Belie Mead, NJ 08502 • Tel. (908) 874-4747 • FAX. (908) 874-3278 
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~I E¥CEL EXCELIX'(c,1 LCD 
AI Technology International Corp. 

0520 d = N/A 
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DIRECT-DRIVE LCD 
PERFORMANCE SPECIFICATIONS 

PARAMETER UNITS MIN. 

Operating Voltage V 3 
Operating Frequency Hz 30 
Current" IlA 
Capacitance" pf 
DC resistance" MO 20 
Allowable DC Offset mV 
Response Times (25°C) 

Rise to 90% ON ms 
Decay to 10% OFF ms 

Contrast Ratio 
Viewing Angle (at 5V) 
Operating Temp, Range °C -30 
Storage Temp. Range °C -30 
Estimated Life hrs. 

3551 d = 1.28 

n~·B·BB ~ _ 000 

• f. : _ ~ 

L .1001 U .050 
-2.000~ 

4320 d = .98 

Ciil~! 
I .1001 H.050 
I----- 2.000-----4 

4540 

J~jl~j 
t.20 

.048 .048 

4451 d = 1.28 

• :11 +' 8:8:8 B ~g~ f •••• ~ 

I .100 ljl 050 
L---2.000~ . 

d = 1.23 

[i:::!:::::i::::~:l~ 
I . .100lj j .150 
1-. ____ 3.500 ___ --'--'. 

41051 d = 1.88 

6500 d = 1.28 6700 

4455 d = 1.28 

':"8-8.88 JI _ 000 

·f.::. ~ 

I .1001 H .050 
~2.000~ 

5400 d = 1.28 

8 -11 8:8:8 B 8 ~i~l~ . . ·]1 
l .100~ tt.050 

-_. .. - 2.000 - - - .----J 

d = 1.58 

B.B;B.B;B.B ~ DS·BB-BD ~ D. :[J. : .D 5f 
I. .100 j 11.,25 
f-----2.750----l. 

IIIIP"! ' II 1111111_ 

.100 j L.650=1 

TYP. MAX. 

5 10 
60 120 

3 10 
3,000 

50 

30 50 
50 100 

20:1 
± 75° 

85 
85 

50,000 

>--____ 3.695 

ORDERING INFORMATION 

ExcelixggD~-
Part Number 

OPTICAL MODES: 
R Reflective 
T Transmissive 
S Transflective 
o No Polarizer 
PRINTING MODES::-----" 
P Positive Printing 

(dark segments on light 
background) 

N Negative Printing 
(light segments on dark 

background 
o No Polarizer 

- QDEVIATION: 

o Standard, Epoxied Pins 
0.100" center·to·center 

1 Snap on Terminal 
0.100" center·to·center 

2 No Pins 
Conductive Pads Up 

3 No Pins 
Conductive Pads Down 

POLARIZERS: 
H Standard 
Q High Humidity" 
o No Polarizer 

" All Segments ON. Specifications are for 31/2 digit O.5"DH LCDs. " O·type polarizer is less bright than H-type. 

5-4, Stryker Lane· Hillsborough Industrial Park· Belle Mead, NJ 08502 • Tel. (908) 874-4747 • FAX. (908) 874-3278 
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EllCEL EXCEllXR LCD a Technology International Corp. 

CUSTOM DISPLAYS FROM EXCEL 
Make your display unique 
by using unusual messages, 
symbols and artwork. 

With the expertise of Excel's 
Design and Layout depart
ment, it's easy to have. a dis
play custom-made to meet 
your particular requirements. 
Whether you need us to dupli
cate a display from an existing 
design, or help you bring your 
own ideas to life, we can help 
you move from start to finish 
smoothly and cost-effectively. 

AVAILABLE OPTIONS 
• Twisted Nematic, Supertwist, Dynamic Scattering 

and Guest-Host displays. 

• Transmissive, reflective and transflective viewing 
modes. 

• Positive, negative and mixed printing modes. 

• Electroluminescent (El), incandescent and lED 
backlighting, 

• Various colors, using pleochroic dye~, colored 
polarizers, or our unique Background Color 
Printing. 

• Variety of viewing directions for optimum 
information presentation. 

• Extensive formulations of Liquid Crystal mixtures 
to accommodate a wide variety of applications. 

• Special glass thicknesses and pin lengths. 

COMPANY OVERVIEW 
Excel Technology International Corporation has been 
manufacturing Excelix® Brand Liquid Crystal Dis
plays since 1982, and is proud of its reputation for 
being a fast, reliable and flexible source for standard, 
custom and OEM LCD products. 
Headquartered in the United States, and with off
shore operations as well, we're able to maintain close 
contact with the market. With our large production 
capacity and well-educated and experienced engi
neering staff, Excel is capable of meeting the wide 
variety of display needs of its customers. 
Whether you require "off-the-shelf" items or custom 
products, you can be confident we'll help you reach 
your project goals in a timely and cost-effective manner. 

QUALITY ASSURANCE 
Excel Technology's Quality control techniques are 
your assurance of product reliability and customer 
satisfaction, 

• Vigorous standard QC criteria, with flexibility to carry 
out additional requirements from our customers. 

• 100% electro-optical testing. 

• Best materials and technology currently available.· 

• Close scrutiny of the formulation of our Liquid 
Crystal mixtures and parameters of cell fabrication 
to meet your requirements precisely. 

• Experienced and disciplined engineering and 
production staff. 

• Accelerated harsh environment testing to ensure 
reliable operation even under extreme conditions. 

Excel also controls its own manufacturing facilities 
overseas for large volume requirements. The fact that 
we manage all segments of quality control there, 
results in products that are not only cost-effective but 
also well-made. 

Please call our office for assistance, and 
information regarding prices and delivery. 

TEL. (908) 874·4747 

FAX. (908) 874·3278 

5-4, Stryker Lane· Hillsborough Industrial Park· Belle Mead, NJ 08502 • Tel. (908) 874-4747 • FAX. (908) 874-3278 

B·1072 For manufacturers' sales offices, see yellow pages EEM 1991 
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• Over 10 Years Experience in LCD Design 
& Manufacturing 

• Quick Turn-Around Time 
• Handle Small to High Volume orders 
• Turn Key Operation Including 

- Circuit Design and PCB Layout 
- PCB Fabrication and Board Assembly 

Services 
- Silicon Rubber Keypads 
- Plastic and Metal Enclosures 

COMPLETE UNE OF LCD'S AND LED'S 

• Standard and Custom LCD's 
• Standard and Custom Dot Matrix 

Modules 
• Character and Graphic Modules 
• Twist Neumatic & Super Twist Versions 
• EL & LED Backlighting 
• LED Displays 
• Light Bars 
• Graphic Arrays 
.LED Lamps 

For Any of Your DIsplay Needs or Further Information, Please Call Us Today 

EEM 1991 

FEMA Electronics Corp. 
12-6 Edgeboro Road, East Brunswick, NJ 08816 
(908) 238-1223 Fax (908) 238-7981 
(800) 292-3362 (FEMA) 

For manufacturers'sales offices, see yellow pages B·1073 



A 
AID acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFT automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCn American national standard 

code for infonnation interchange 
ASIC application specific IC 
ATE automatic test equipment 
ATG automatic test generation 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' alI-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 
CAD computer-aided design 
CAEcomputer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 

measurement and control 
CAPP computer-aided process 

planning 
CAT computer-aided test 
CATV cable television or 

community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlIed display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 

manufacturing 
CLCC ceramic leadless chip carriers 
CMOS complemeniary metal-oxide 

semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
D/A digital to analog 
DAC digital to analog converter 
DBMS data base management 

system 
DC direct current 
DFT design for testability 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDA electronic design autoniation 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electricalIy erasable 

PROM 

EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN fonnula translator 

G 
GaAsFET gallium arsenide PET 
CMIP commn management 

infonnation protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 
HIPOT test, measurement, and 

diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intennediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 
ISDN integrated services digital 

network 
ISO International Standards 

Organization 

J 
JEDEC Joint Electronic Device 

Engineering Council 
JFET junction PET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 hertz) 
KSR keyboard send /receive 

L 
LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED Iight-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 

M 
MASER microwave amplification 

by stimulated emission of 
radiation 

MA TV master antenna television 

IJ.F' microfarad 
MHz megahertz 
MIC microwave IC 
MIPS miIIion instructions per 

secood 
MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 

semiconductor PET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 

module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 
PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency inteiference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/Write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 

SBS ~ilicon bilateral switch 
SCR silicon-controlIed rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 

protocol 
SIDAC bidirectional voltage

triggered switch 
SIMM single in-line memory 

module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 

management protocol 
SO small outline 
SOIC smaII outline IC 
SOT smaII outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thennal coefficient of 

expansion 
TXCO temperature compensated 

crystal oscillator 
TFE tetra1Iuoride ethylene propylene 

Copolymer, 250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

10 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
VAN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 

to 300 MHz) 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 

kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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F-P ELECTRONICS 
6030 AMBLER DRIVE. MISSISSAUGA. ONTARIO L4W 2P1 CANADA 
416/624-3020 TELEX: 06-961437 FAX: 416/625-6197 

DISPLAY COMPONENTS 
Ferranti-Packard light reflecting electro-magnetic display 
components offer the user numerous benefits such as ... 
1. Excellent Visibility Utilizing a range of fluorescent colors in 
addition to white. the contrast ratio of an F-P display actually improves 
as the ambient light increases. ensuring excellent visibility both in low 
ambient light and direct sunlight. 
2. High Reliability Virtually maintenance free operation is achieved 
since there are no lamps to burn out, and no mechanical linkages or 
bearings to wear. 
3. Lower Power Consumption Because of our unique patented 
technology, no power is required to maintain the display, and only 
minimal energy is required to change the status of display. 
4. Ruggedness Modules and indicators are highly resistant to 
shock and vibration and are ideally suited to mobile applications or 
displays in a high vibration environment. 
COLORS The displays are available in a range of fluorescent colors 
including green, yellow. red and orange, in addition to white. For a 
complete listing of standard and non-standard colors refer to the 
individual product data sheet. 
CHARACTER SIZE The general rule for selecting the optimum 
character size is to allow approximately 26mm (1 in.) of character 
height for every 15m (50 feet) of viewing distance. This will vary 
slightly depending on the color selected and the ambient light 
conditions. 
STATUS INDICATORS Disk sizes are 7.6mm (0.3 in.) 8.9mm (0.35 
in.) and 13mm (0.53 in.) diameter. A 13mm (0.5 in.) square flag is used 
in the series '50. These devices are current operated and can be 
driven from source voltages ranging from 3.3 Vdc to 25 Vdc, 
depending upon the model selected. Indicators are available for 
panel mounting or direct PCB mounting. Consult the individual data 
sheets to determine the indicator best suited for your requirements. 
Typical applications include: Transient Recorders. Industrial Process 

STATUS INDICATORS 
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Displays, Fault Indicators, Portable Field EqUipment, Continuous 
Matrix Display 
PRE-ENCODED MODULES These modules are designed for 
applications where a limited number of character symbols are 
required. Standard modules provide the numerals 0 to 9 plus blank. 
Non-standard modules can be supplied with up to 12 alphanumeric or 
special characters including blank. Three character heights are 
available, 70mm (2.7 in.), 104mm (4.1 in.) and 215mm (8.4 in.). Each 
character is encoded into the winding of the module coils and no 
external character generation is required. A single current pulse of 1 
millisecond duration applied to the selected control wire erases the 
existing character and displays the desired character. The pulse can 
be driven from a single capacitor discharge circuit. 
Typical applications include: Weigh-Scale Readouts, Industrial 
Instrumentation Displays, Cash Register Readouts for parking lots 
and toll booths. Scoreboards, TimelTemperature Displays, Vehicle 
Destination Signs. 
ALPHANUMERIC MODULES These modules offer the user a 
complete alphanumeric or special character capability. Each module 
contains 35 light reflecting disks or elements arranged in a 5 x 7 
matrix. Five character heights are available - 70mm (2.7 in.), 104mm 
(4.1 in.), 215mm (8.4 in.), 328mm (12.9 in.) and 452mm (17.8 in.). 
Typical applications include: Scoreboard Displays, Advertising 
Displays, Message Signs, Traffic Control Signs, Industrial Displays, 
Passenger Information Displays and Vehicle Destination Signs. 
7 SEGMENT MODULES The 7 segment module is basically a 
numeric readout, but it can display a limited number of alpha 
characters within its 7 segment format. Five character heights are 
available-26mm (1.0 in.), 135mm (5.3 in.), 230mm (9.0 in.), 305mm 
(12.0 in.) and 457mm (18.0 in.). 
Typical applications include: Gasoline Pump Displays, Weigh Scale 
Readouts, Cash Register Readouts, TimelTemperature Displays, 
Gas PriCing Signs, Speed Limit Signs, Scoreboards, Industrial 
Displays. 
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SERIES R30 SERIES 30 SERIES 32 SERIES 36 SERIES 54 SERIES P35 

Series 

• All products are current operated. Voltages shown are for reference only. Minimum drive voltage must be selected to achieve specified current over the full operating temperature range. 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1075 
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F-P ELECTRONICS 
6030 AMBLER DRIVE. MISSISSAUGA. ONTARIO L4W 2P1 CANADA 
416/624-3020 TELEX: 06-961437 FAX: 416/625-6197 

PRE-ENCODED MODULES 

2450 
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~li Model 270PE2-35 Model 410PE2-35 
Disk Diameter: 8.9 mm (0.35 in.) 
Weight: 142g 

Disk Diameter: 13.46 mm (0.53 in.) 
Weight: 2279 

Model 
840PE2-98 
Disk Diameter: 
13.46 mm 
(0.53 in.) 
Weight: 570g 

Specifications and Operating Parameters 

Model Tempera· Relative 
Number ture Humidity 

Range (non-condensing) 
270PE2·35 -40 10 75°C up 10 95'A> 
410PE2·35 -40 10 75°C up 10 95'A> 
840PE2·98 -4010 75°C up 10 95'A> 

ALPHANUMERIC MODULES 

Pin 
Connections 

Minimum 
Pulse 

Current 
lOA 
12A 
16A 

Coil Minimum 
Resistance Pulse 
(at200V)(Il) Duration 

4.3±10'A> lms 
5.5±10'A> Ims 
5.9±10'A> Ims 

rrr. 00000 
00000 
00000 

BD 00000 

~ 00000 
00000 

f20~0~0~0~0~ 
~~ ~j w.:E::i I With Frame w p rt;1t1!±t@71 

Mode1842XY2-35SC Mode11802XY2-35SC 
Model 1202XY2-35SC 

Model 270XY5-35SC Model 271XY5-35SC 
Model 410XY5-35SC Model 411 XY5-35SC 

Specifications and Operating Parameters 
Relative Min. Coli Min. Min. 

Model Temp. Humidity Pulse Resistance Pulse Pulse* AxB CxD 
Number Range non- Current (at20·C) Dura· Voltage 

condensing (11) tlon at 20' 

270XY5-35SC -40 10 75°C up to 9S'A> 350mA 18.2±10'A> 1 ms 7.5V mmS2x116 50 x 70 
in. 2.03 x 4.57 1.95 x 2.70 

410XYS·35SC -40107S·C upt09S'A> 3S0mA 18.2±10'A> 1 ms 7.5V mm77 x 167 74 x 104 
mm 3.03 x 6.60 2.93 x 4.10 

271,XY5-35SC -40 to 75°C up 10 95'A> 350mA 18.2±10'A> 1 ms 7.5V mmS2 x 116 50 x 70 
in. 2.03 x 4.57 1.95 x 2.70 

411XY5·35SC -4Ot07SoC up to 95'A> 350mA 18.2±10'A> 1 ms 7.5V mmn x 167 74 x 104 
in. 3.03 x 6.60 2.93 x 4.1-0 

842XY2·35SC -4010 75°C up to 950/. 3.0A 4±10% 1 ms 16V mm215 x 312 150 x 213 
in. 8.45 x 12.5 5.9 x 8.4 

1202XY2·35SC -4Ot07SoC up 10 9S'A> 3.0A 4±10% 1 ms 16V mm 317 x 457 231 x 328 
in. 12.5 x 18.0 9.1 x 12.9 

1802XY2·35SC -40t075°C upt095'A> 3.DA 4±10% I ms 16V mm 457 x 660 320 x 452 
in. 18.0 x 26.0 12.6 x 17.8 

840XY2·35SC -40t075°C up to 95'A> 3.0A 4±10% 1 ms 16V mm 163 x 221 150 x 213 
in. 6.4 x 8.7 5.9 x 8.4 

1200XY2·35SC -40t075°C upto 950A> 3.0A 4±10% 1 ms 16V mm 244 x 335 231 x 328 
in. 9.6 x 13.2 9.1 x 12.9 

1800XY2·35SC -40t07SoC upto9S'A> 3.0A 4±10% 1 ms 16V mm333 x 457 320 x 452 
in. 13.1 x 18.0 12.6 x 17.8 

Minimum Data 
Pulse Sileet 

Voltage at Reference 
48V 778 
72V 751 
96V 759 

.' ~A~ 

. '. [00000 
i 00000 

00000 
. 80 00000 

[
00000 

'. , 00000 
Without Fra~e 00000 

E 

28.9 
1.14 
32 

1.26 
39.8 
1.57 
42 

1.69 
74 
2.9 
81 
3.2 
91 
3.6 
84 

3.29 
87 

3.42 
95 

3.75 

Model 840XY2-35SC 
Model 1200XY2-35SC 
Model 1800XY2-35SC 

Disk Data 
Dia· Weight Sheet 

meter (g) Ref 

8.9 98g 797 0.35 
13.48 139g 797 0.53 
8.9 98g 797 0.35 

13.46 139g 797 0.53 
24 992g 586 0.95 
3B 1786g 586 1.5 
56 3317g 586 2.2 
24 425g 586 0.95 
3B 595g 586 1.5 
56 822g 586 2.2 

• All products are currenl operated. VOltages shown are for reference only. Minimum drive voltage must be selected to achieve specified currenl over Ihe full operating temperature range. 
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F-P ELECTRONICS 
6030 AMBLER DRIVE, MISSISSAUGA, ONTARIO L4W 2P1 CANADA 
4161624-3020 TELEX: 06-961437 FAX: 4161625-6197 

7·SEGMENT MODULES 

+ + 

I UoQ 
c=J 

OdD 
+ + 

Small J 
7-Segment 
Model 104SS4-07SC 
MOdeI10SSSS-07SCD 

: : : :g Large 
7-Segment 

~8--.1 

Disk Matrix 
7-Segment 
Model 531SS2-07SC 

Mode1901SS1-07SC JI1 
Mode11201SS1-07SC + 
Mode11801SS1-07SC L ... ~.!..J_ll-_..lllI""""""",,======""'" 

Specifications and Operating Parameters 

Temp. Relative Min. Coil Min. 
Model Humidity Resistance Pulse 

Number Range non- Pulse at (20·C) Dura-·C condensing Current (0) tion 

I04SS4-07SC -40 to 75 up to 95% lA 6.8±10% 650!,s 

IOSSS5-07SC -40t075 upt095% 335mA 45± 10% lms 

531 SS2-07SC -40t075 up to 95% 1.8A 
A. D. 13, -BDhms 
B,E+50hms 
C,F-3-60hms 

t ms 

901SS1-07SC -40t075 up to 950,. 3.0A 8±10% lms 

1201SS1-07SC -40t075 up to 950,. 3.0A 8±10% lms 

1801SS1-07SC -40t075 up to 95% 3.0A 8±10% lms 

(1) All erase coils connected in series. 
(2) Individual erase coils. If connected in series the erase voltage must be 26V minimum. 

DRIVE UNITS 
FP601 CONTROLLER 
The Ferranti-Packard Series FP601 Con
troller is a small, high speed, solid-state 
device which contains the power supply, 
logic and drive circuitry required to operate 
Ferranti-Packard alphanumeric display 
modules, Model 271XY5-35 and Model 

The suggested mounting is in a 
protected area preferably within the sign 
enclosure. Main features include remote 
driver board capability and various writing 
directions. (Data Sheet 601.) 

TYPE 1001 CONTROLLER 
The 1001 Controller is a versatile, low cost 
powerful microprocessor based unit for use 
with displays using Ferranti-Packard large 
alphanumeric modules: (215mm) 8.4" , 
(328mm) 12.9", and (457mm) 18", alphanu
meric modules (70mm) 2.7", (104mm) 4.1", 
and large seven segment modules: 
(230mm) 9", (305mm 12", (457mm 18". 
The main feature of the 1001 Controller is its 
capability to store and cycle messages. 
(Data Sheet 1001.) 

PRINCIPLES OF OPERATION 
Alphanumeric Modules/Status Indicators 
The basic display element is a magnetic disk. Short pulses of current in the coil 
assembly set the magnetic field in the stator pins in either one direction or the 
other. Each disk rotates to line up with the stator field and shows either its black 
side, or colored side. 

Min. Data 
Pulse· Weight Sheet 
Voltage AxB CxD E (g) Refer-
at20·C ence 

12 mm 25.4 x 14 42.9 x 27.3 29 12.3 777 in. 1.00 x 0.55 1.69 x 1.075 1.123 

19 mm25.4 x 14 42.9 x 27.3 29 13.8 777 in. 1.00 x 0.55 1.69 x 1.075 1.123 
See Dala mm 135 x 76.2 155.7 x 105.4 33 150 Sheet 531 in. 5.3 x 3.0 6.13 x 4.15 1.3 531 

32 mm 230 x 152 312 x 230 76 936 200 in. 9.0 x 6.0 12.3 x 9.0 3.0 

32 mm 305 x 203 457 x 318 76 1360 200 in. 12.0 x 8_0 18.0 x 12.5 3.0 

32 mm 457 x 305 660 x 457 79 2495 200 in. 18.0 x 12.0 26.0 x 18.0 3.1 

* All products are current operated, Voltages shown are for reference only. Minimum 
drive voltage must be selected to achieve specified current over the full operating 
temperature range. 

SERIES 300 DRIVER/DECODER BOARD 

The Series 300 driver/decoder boards provide a simple, economical method of 
driving small display systems comprising either (70mm) 2.7 inch, (104mm) 4.1 
inch or (215mm) 8.4 inch type DCP pre-encoded modules. (Data Sheet 265.) 

MODEL 70000 DRIVER/ 
DECODER BOARD 
MODEL 70100 DRIVER/ 
DECODER BOARD 
The Model 70000 7 bar module driver/decoder board provides a simple, eco
nomical method of driving small display systems utilizing (230mm) 9 inch, 
(305mm) 12 inch. (457mm) 18 inch large 7 bar modules. (Data Sheet 700.) 

The Model 70100 7 bar module driver/decoder board drives small display sys
tems utilizing 135mm (5.3 in.) disk matrix segment modules. (Data Sheet 701.) 

Small 7-Segment Modules 
The basic display element is a magnetic segment which pivots on its axis. Short 
pulses of current in the coil under each segment set tlie magnetic field in the 
stator pins in either one direction or the other. Attraction or repulsion by a seg· 
ment's bar magnet, retracts or shows a segment. 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1077 
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LCD 
VISIBLY SUPERIOR 

HANTRONIX 

EVEN ON LOW-VOLUME 
LCD ORDERS. 

For fast turnaround on all your LCD requirements, 
check with Hantronix, Inc. first. We specialize in 
delivering complete custom LCD modules for 
low-volume customers. 

For even faster turnaround, check out our 
standard line of dot-matrix LCDs. Modules 
consume very little power, yet display crystal-
clear characters and graphic images with sharp. 
contrast over a wide viewing angle. All modules 
are designed to make interfacing exceptionally 
easy. 

High-quality Hantronix, Inc. LCDs are 
competitively priced, with discounts on targer
volume orders. They're warranted for one year, 
and backed qy Hantronix, Inc.'s high reliability 
standards and prompt service. For full details, 
contact Hantronix, Inc. today. . 

APPLICATIONS 
• Portable computer terminals • Word processors 
• Telecommunications • Chemical analyzers 
• High class electronic calculators • Measuring equipment 
• Display devices • Medical instruments 
• Automobile display panels 

FEATURES 
• By the combination of dots it can be displayed many kinds 

of characters and symbols. 
• Using FEM-TN liquid crystal developed neWly, it has wide 

viewing angle. 
• Due to low driv~ voltage and low current consumption, it 

can be operated with battery. 
• For its small size, lightweight, compact display equipments 

can be constructed. 
• Character generator included. 
• Many kinds of types are available according to users' 

requirements. 

o HANTRONIX, INC., 250 Santa Ana Court, Sunnyvale, CA 94086 Tel: (408) 736-3191 • Fax: (408) 749-0477 
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o HANTRONIX DOT MATRIX LCD MODULES 

CHARACTER TYPE (BUILT-IN CQNTROLLER) 

~ 
EXTERNAL CHARACTER VIEWING DRIVING CHARACTER 
DIMENSION AREA 

x LINE 
METHOD FONT 

MODEL (WxHxDmm) (WxHmm) (DUTY) (WxH,DOT) 
HDM-08111H-l 54.0x37.0xl0.0 8xl 32.0x16.0 1/11 5xl0, CUR 
HDM-08216H-l 54.0x37.0xl0.5 8x2 32.0x16.0 1/16 5x7, CUR 
HDM-16108H-4 BO.Ox36.0xl0.0 16xl 65.6x13.8 118 5x7,CUR 
HDM-16108H-7 122.0x33.0xl0.0 16xl 99.0x13.0 118 5x7, CUR 
HDM-16116H 80.0x36.0xl0.0 16xl 65.6x13.8 1/16 5x7, CUR 
HDM-16111H-4 80.0x36.0xl0.0 16xl 65.6x13.8 1/11 5xl0, CUR 
HDM-16216H-2 85.0x36.0xl0.0 16x2 63.5x15.8 1/16 5x7, CUR 
HDM-16216H-4 122.0x44.0xl0.0 16x2 99.0x24.0 1/16 5x7, CUR 
HDM-16216H-5 . 80.0x36.0xl0.0 16x2 65.6x13.8 1/16 5x7, CUR 
HDM-16216H-B 84.0x44.0xl0.0 16x2 61x15.8 1/16 5x7, CUR 
HDM-16416H 87.0x60.0xl0.0 16x4 61.Bx25.2 1/16 5x7, CUR 
HDM-20108H 120.0x36xl0_0 20xl 88.2x20.0 1/8 5x7, CUR 
HDM-20108H-l 182.0x33.5xl0.0 20xl 154.5x15.8 1/8 5x7, CUR 
HDM-20111H 120.0x36.0xl0.0 20xl 88.2x20.0 1/11 5xl0, CUR 
HDM-20216H 120.0x36.0xl0.0 20x2 88.2x20.0 1/16 5x7, CUR 
HDM-20416H 98.60.0xl0.0 20x4 76x25.2 1/16 5x7, CUR 
HDM-20416H-l 146.0x62.5xl0.0 20x4 123.0x42.5 1/16 5x7, CUR 
HDM-24108H 118.0x36.0xl0.0 24xl 93.5x15.8 1/8 5x7, CUR 
HDM-24111H 118.0x36.0xl0.0 24xl 93.5x15_8 1/11 5xl0, CUR 
HDM-24216H 118.0x36.0xl0.0 24x2 93.5x15.8 1/16 5x7, CUR 
HDM-24216H-2 118.0x36.0xl0.0 24x2 93.5x15.8 1/16 5x7, CUR 
HDM-32108H-l 174.5x31.0xl0.0 32xl 141.2x17.0 1/8 5x7, CUR 
HDM-32111H-l 174.5x31.0xl0.0 32xl 141.2x17.0 1/11 5xl0, CUR 
HDM-32216H-l 174.5x31.0xl0.0 32x2 141.2x17.0 1/16 5x7, CUR 
HDM-40108H-2 182.0x33.5xl0.0 40xl 154.5x15.8 1/8 5x7, CUR 
HDM-40111H-l 182.0x33.5xl0.0 40xl 154.5x15.8 1/11 5xl0, CUR 
HDM-40216H-2 182.0x33.5x10.0 40x2 154.5x15.8 1/16 5x7, CUR 
HDM-40416H 215.0x60.0xl0.0 40x4 160.0x34.0 1116 5x7, CUR 

r- HDM~40416H-4 190.0x54.0xl0.5 40x4 147.0x29.5 1116 5x7, CUR 
HDM-80111H-l 264.0x50.0xl0.0 80xl 206.0x20.0 1/11 5xl0, CUR 

CHARACTER TYPE (LED Backlight) 

~ 
EXTERNAL CHARACTER VIEWING DRIVING CHARACTER 
DIMENSION 

MODEL (WxHxDm) 
HDM-16108l 80.0x36.0x13.0 
HDM-16216l 84.0x45.0x13.0 
HDM-16216l-2 80.0x36.0xl1 .0 
HDM-16216l-4 80.0x35.0xl1.0 
HDM-16216l-5 80.0x36.0xl1.0 
HDM-16216l-7 122.0x44.0x12.5 
HDM-16416l 87.0x60.0x12.5 
HDM-20216l 116.0x37.Ox13.0 
HDM-20416l 98.0x60.0x12.5 
HDM-40216l 182.0x33.5x13.0 

GRAPHIC TYPE 

~ 
EXTERNAL 
DIMENSION 

MODEL (WxHxDmm) 
HDM-64GD24-2 180.0x75.0x11.0 
HDM-64GS24-1 180.0x75.0xl1.0 
HDM-48GS64 270.0x63.0x13.0 
HDM-64GS48 270.0x82.0xl0.0 
HDM-128GD25-1 200.0xl1 O.Oxl 0.0 
HDM-128GD48-1 270.0xll O.Oxl 0.0 
HDM-200GD64 270.0x154.0xll.0 

OPTIONS 
TN (Twisted Nematic) or STN 
(Super Twisted NematiC) Type 
• STN fype offers high contrast and 

wider viewing angle. 
• Viewing angle (TN: ± 20°, STN: ± 40°) 

Standard Temperature Type 
• Operating temperature range: 0°C-+50°C 
• storage temperature range: -20°C-+70°C 

X LINE AREA METHOD FONT 
(WxHmm) (DUTY) (WxH,DOT) 

16xl 65.6x13.8 118 5x7, CUR 
16x2 61.0x16.0 1116 5x7, CUR 
16x2 61.0x15.8 1/16 5x7, CUR 
16x2 61.0x15.8 1/16 5x7, CUR 
16x2 65.6x13.8 1/16 5x7, CUR 
16x2 99.0x24.0 1/16 5x7, CUR 
16x4 61.8x25.2 1/16 5x7, CUR 
20x2 83.0x18.6 1/16 5x7, CUR 
20x4 76.0x25.2 1116 5x7, CUR 
40x2 154.5x15.8 1/16 5x7, CUR 

DOT VIEWING DRIVING 
NUMBER AREA METHOD 

(WxH,DOT) (WxHmm) (DUTY) 

240x64 132.0x41.0 1132 
240x64 132.0x41.0 1164 
640x48 241.0x25.0 1148 
480x64 240.x38.0 1164 
256x128 128.0x66.5 1164 
480x128 242.0x69.0 1164 
640x200 248.0xl14.0 11100 

Extended Temperature Type 
• Operating temperature range: -20°C-+70°C 
• storage temperature range: -40°C-+80°C 
ElL Backlight Type 
• Electro luminescence fori backlight 
• standard emitted color is "blue- green" 
• Inverter is required 
LED Backlight Type 
• Brighter and even backlighting 
• Long lifetime of LED 

2450 

CHARACTER DOT 
SIZE SIZE 

(WxHmm) (WxHmm) 
2.9x6.9 0.5xO.6 
2.95x4.5 0.55xO.6 
3.15x5.5 0.55xO.7 
4.84x8.06 0.92x1.1 
3.15x5.5 0.55xO.7 
3.15x7.9 0.55xO.7 
3.15x4.45 0.55xO.55 
4.84x8.06 0.92x1.1 
2.95x3.8 0.55xO.55 
2.85x4.85 0.55xO.65 
2.95x4.15 0.55xO.55 
3.4x5.15 0.6xO.~~ 
6.7x9.4 1.3xl.3 
3.4x7.9 0.6xO.7 
3.4x5.15 0.6xO.65 
2.95x4.15 0.55xO.55 
4.85x8.07 0.93x1.11 
3.15x5.5 0.55xO.7 
3.15x7.9 0.55xO.7 
3.15x4.45 0.55xO.55 
3.20x4.85 0.60xO.65 
3.42x5.52 0.62XO.72 
3.42x7.9 0.62xO.7 
3.42x4.82 0.62xO.62 
3.15x5.5 0.55xO.7 
3.15x7.9 0.55xO.7 
3.15x4.45 0.55xO.55 
3.2x4.85 0.6xO.65 
2.8x4.29 0.52xO.57 
2.05x4.75 0.37xO.43 

CHARACTER DOT 
SIZE SIZE 

(WxHmm) (WxHmm) 
3.2x5.55 0.6xO.75 
2.95x4.85 0.55xO.65 
2.95x5.55 0.55xO.65 
2.95x5.55 0.55xO.65 
2.95x3.8 0.55xO.5 
4.84x8.06 0.92x1.1 
2.95x4.15 0.55xO.55 
3.2x4.85 0.6xO.65 

2.95x4.15 0.55xO.55 
3.2x4.85 0.6xO.65 

DOT DOT 
SIZE PITCH 

(WxHmm) (WxHmm) 

0.47xO.47 0.52xO.52 
0.47xO.47 0.52xO.52 
0.32xO.38 0.37xO.43 
0.44xO.44 0.49xO.49 
0.43xO.43 0.48xO.48 
0.43xO.43 0.48xO.48 
0.335xO.475 0.375xO.525 

Single Voltage Type 
• 5V for logic circuit and LCD 

driving 

Dual Voltage Type 
• 5V for logic circuit 
• -lV -5V for LCD driving 

Display Type 
• Positive 
• Negative 

o HANTRONIX, INC., 250 Santa Ana Court, Sunnyvale. CA 94086 Tel: (408) 736-3191 • Fax: (408) 749-0477 
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.HITACHI@ 

Hitachi America, Ltd. 
Liquid Crystal Displays 

Leadership in Technology 
Hitachi has been a pioneer in LCD research and develop
ment ever since the infancy of commercial LCD technol
ogy. Hitachi involvement in LCD technology began in . 
1968, with basic research on the electro-optical proper
ties of liquid crystal materials. 

Since then, Hitachi expertise has led to a number of 
important firsts in the LCD industry: 
• The first production TN-FE mode numerical LCDs 

for wristwatch applications. 
• The first LSIs for driving matrix LCDs. 
• The first LCOs for television applications. 
• The first production Super Twist LCO. 
• The first LCOs for use in an automotive instru

mentpanel. 
• The first production of large-size full color active 

matrix LCOs. 

LCDs Provide a Number of Key Benefits For 
Your Design 
LCOs have a unique combination of features and benefits 
unmatched by other display technologies. 
Low power requirements 
Unlike CRT and gas plasma displays, LCOs are 
inherently low power devices. Typically, they exhibit 
power consumption of less than 10uw / cm2, and operate 
with power supply voltages of 8VDC or less. 

As a result, LCOs are ideal for portable or battery
powered applications where power consumption must be 
as low as possible. For those applications powered from 
the AC line, a liquid crystal display can mean a smaller! 
less expensive power supply. 

High readability 
Clearly, one of the most important qualities of any dis
play is that it be easy to read. In this regard, LCOs excel. 

Their flickerless display means improved readability 
with less eye strain and fatigue. And, because of their 
optically passive nature, bright ambient light makes them 
even easier to read. 
Compact packaging . 
LCOs are thin, compact, and lightweight. While 
obviously ideal for portable applications, these qualities 
can help make possible the new generation of "small 
footprint" electronics. 
Easy integration into your design 
Because of their simple interf::j.cing and power supply re
quirements, LCOs get your design to market faster, with 
less design cost. 
Highly rugged construction 
LCOs don't rely on fragile glass envelopes or complicated 
structures as do other display technologies. This gives 
them better durability, making your design more reliable. 

Cost-effective design 
Hitachi's LCOs are cost-effective design solutions because 
Hitachi's highly automated manufacturing process results 
in lower prices per unit. Standard interfaces and low pow
er requirements also contribute to more cost-effective 
designs, and help reduce your overall system costs. 

16-level gray scale, 640 x 480 resolution 
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Hitachi Delivers the Right LCD Solution 
for Every Application 
Being the leader in LCD technology, Hitachi offers all 
types of liquid crystal displays. 
Twisted Nematic (TN) 
TN was the first successful LCD technology to be used 
on a far-reaching basis. Its combination of low power 
consumption, low voltage requirements, good visibility 
under bright ambient light, and its compact size and low 
weight gave it many advantages over previous display 

Film STN in profile, 640 x 480 resolution 

technologies. Even today, the TN LCD continues to 
enjoy widespread use in cost-constrained consumer 
and commercial applications. 
Super Twisted Nematic (STN) 
STN represents a refinement of basic TN technology. 
A single layer of glass is used, but the twist angle of the 
liquid crystal molecules is greater, allowing improved 
contrast and viewing angle. STN LCDs can often be 
recognized by their characteristic blue coloration. 
Super Twisted Nematic with Film (Film STN) 
Film STN offers excellent black-and-white image quality. 
This LCD technology replaces one layer of glass with 
an ultra-thin polymer compensating film. The result is 
improved light transmission which allows the use of a 
less powerful backlight. Film STN weighs 50% less, 
reduces thickness by 75%, consumes 60% less power, 
and features a viewing angle which is 25% wider over 
older technologies. 

The following two pages give you key specifications 
for our graphic, character, and segment LCD modules. 

~HITACHI® 
Our Standards Set Standards 

Hitachi America, Ltd. 
Electron Tube Division 
300 N. Martingale Road, Suite 600 
Schaumburg, IL 60173 
Telephone 1-708-517 -1144 
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$HITACHI® Hitachi America, Ltd •. 
Graphic LCD Modules 
Hitachi graphic LCD modules provide clear, detailed 
displays of graphics, symbols, and all types of alphanu
merics. They have resolutions ranging from 240 x 64 to 
1120 x 780, giving you the right display for virtually any 
application. All have built-in drivers, and some models 
even include built-in controllers. Hitachi also has avail
able graphic LCD modules with electroluminescent (EL) 

panel backlight, or cold cathode fluorescent (CCFL) lamp 
backlight. Contact Hitachi for packaging, backlighting, 
and transmission options which let you custom-configure 
LCD modules for your specific application. 

Graphic ~CD Modules (without backlight) 

Module part No. (Notel Effective Recommended 
power supplV 

No. of dot Display External dimensions viewing area Dot pitch Driving 
Separate Built-in Ji_ WxH color WxHxT WxH WxH method (Notel 
controller controller i~ VDD-VSS Vu: -Vss 

type type S~ (datI (mml (mm) (mm) (Duty) (V) (VI 

LM258X8 - *1 240x64 Yellow-green 149 x 57 x 13max. 117x41 0.47 xO.47. 1/64 +5 -12 

LM300XM - *1 240x64 New-gray 180 x 75 x 11 max. 132 x39 0.53 xO.53 1/32 +5 -9 

- LM213XB * 1 256x64 Yellow-green 184x75x lOmax. 149.6x43 0.56xO.56 1/64 +5 -10.5 

LMG6390QHGR LMG6380QHGR * 1 256x64 New-gray 160 x6S x r9~5)~~X. 126.3x37 0.47 xO.47 1/64 +5 -13 

LMG6392QHFR LMHQ6382QHFR * 1 256x64 Black & white 160X68Xrg05i~ax. 126.3x37 0.47 xO.47 1/64 +5 -13 
LM221X8 LM238X8 *1 240x 128 Yellow-green 180x 120x 13.8max. 148x75 0.55xO.55 1/64 +5 -13.5 

LMG6410PLGR LMG6400PLGR *1 240X128 New-gray 159.4xl01 XrgOsj~ax. 126x71 0.50xO.50 1/128 +5 -15 

LMG6412PLFR LMG6402PLFR *1 240x128 Black & white 159.4xl01 XrgOsi~ax. 126x71 0.50xO.50 1/128 +5 -15 

LM246X - *2 320x256 Yellow-green 168x 150x 13.5max. 142x115 0.43xO.43 1/128 +5 -20 

LM21 iXB - *1 480x64 New-gray 270x82x 13ma •. 240x38 0.49xO.49 1/64 +5 -10.5 

LM211XMC - *1 480x64 New-gray 270x82x 13max. 240x38 0.49 xO.49 1/64 +5 -13 

LM215XB - *1 480x128 Yellow-green 270x 110x 11.5max. 242x69 0.48"0.48 1/64 +5 -13.5 

LMG6250ULGR - *3 480x128 New-gray 270x 110x 11.5max. 242x69 0.48xO.48 1/128 +5 -13 

LMG6252ULFR - *3 480x128 Black & white 270x 110x 11.5max. 242x69 0.48 xO.48 1/128 +5 -13 

LM266XW - *2 640x 100 New-gray 287.5 x71.5x 11 .5max. 243x42 0.36xO.36 1/100 +5 -19 

LM280X - *3 640x200 Yellow-green 270x 104x 11 max. 236.4x78 0.36xO.36 1/200 +5 -20.5 

LMG6270XNGR - *3 640x200 New-gray 265x90x8max. 221.2x73 0.33xO.33 1/200 +5 -22 

LMG6272XNFR - *3 640x200 Black & white 265x90x8max. 221.2 x73 0.33 xO.33 1/200 +5 -22 

LMG6273XNFR - *3 640x200 Black 8t white 
Anti-glare 265x90x8max. 221.2 x73 0.33xO.33 1/200 +5 -22 

LMG6280XNGR - *3 640x200 New-gray 270x 116x8max. 217.2x96 0.33xO.45 1/200 +5 -22 

LMG6282XNFR - *3 640x200 Black & white 270x 116x8max. 217.2x96 0.33 xO.45 1/200 +5 -22 

LMG6283XNFR - *3 640 x 200 Black at white 270x 116x8max. 217.2x96 0.33xO.45 1/200 +5 -22 Anti-glare 

LMG6111 XTFR - *3 640x400 ~~tj_~t!r:hite 288x173x7.5max. 223.17xI43.97 0.33 xO.33 1/200 +5 -20.5 

LMG6150XUFR - *3 640x480 ~~t1_ka::r:hite 272x178x9max. 202.37 X 152.77 0.31 xO.31 1/240 +5 -21.5 

EL Backlighted Versions 
LMG6391 QHGE LMG6381 QHGE *1 256x 64 New-gray 160x68xrgOSi~ax. 126.3x37 0.47 xO.47 1/64 +5 -13 

LMG6411 PLGE -LMG6401 PLGE *1 240x 128 New-gray 159.4xl01 XrgOs'):;.x. 126x71 0.50xO.50 1/128 +5 -15 

LMG6251 ULGE - *3 480x 128 New-gray 270x 110x 11.5max. 242x69 0.48xO.48 1/128 +5 -13 

LMG6271XNGE - *3 640x200 New-gray 265x90x9max. 221.2x.73 0.33xO.33 1/200 +5 -22 

LMG6281 XNGE - *3 640x200 New-gray 270x 116x9max. 217.2x96 0.33 xO.45 1/200 +5 -22 

LMG6171XTBE - *3 640x400 Blue 256x146x9max. 197 X 125 0.30xO.30 1/200 +5 -22 Anti-alare 

LMG6173XTFE - *3 640x400 Black Sa white 
Anti-glare 256x 146x9max. 197x125 0.30xO.30 1/200 +5 -22 

LMG6151XUFE - *3 640x480 ~~~W~g~r:hite 272x 178x9max. 202.37x152 0.31 xO.31 1/240 +5 -22 

LMG6221XUFE - *3 640x480 2:'~W!'a~r:hite 260x 160x9max. 183x138.4 0.28 xO.28 1/240 +5 -22 

CCFL Backlighted Versions 
LM721XBNP - *3 320x200 Yellow 142 x 103 x30max. 113x77 0.33xO.35 1/200 +5 -21.5 

LMG6160XTFC - *3 640x400 Black &. white 
Anti-glare 325x 191.6x26max. 236x 152 0.36xO.36 1/200 +5 -20.5 

LMG6371XTBC - *3 640 x 400 Blue 
Anti-glare 250x 145x 10.6max. 196x124 0.30xO.30 1/200 +5 -22 

LMG6471XTFC - *3 640x400 ~~ti.!<gf!r:,hite 250x 145x 10.6max. 196x124 0.30xO.30 1/200 +5 -22 
LMG5040XUFC - *3 640x480 Black &. white 

Anti-olare 256.5 X 160x lOmax. 183x137 0.28xO.28 1/242 +5 -22 
LMG5060XUFC - *3 640x480 Black &. white 

Anti-glare 250x 172x 10.5max. 196x150 0.30xO.30 1/240 +5 -20.5 

LMG9050ZZFC - - 1024x768 ~~~W.!'g~r:,hite 300 x 234 X 17max. 231x175 0.22xO.22 1/387 +5 -34 

LMG9040ZZFC - - 1120x780 Black &. white 316x230X31max. 236x166 O.205xO.205 1/390 +5 +38 
Anti-olare (+ 12,_7 

Note *1: HD61830 *2: HD63645F/64645F *3: HD66841 *4 : ( ) Shows the thickness of built-in controller type *7: ( ) Shows the VFc -Vss 
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Liquid Crystal Displays 
Character and Segment LCD Modules 
Hitachi character LCD modules are ideal for general
purpose character display applications where numbers, 
letters, and symbols are presented. These products dis
play 160 types of 5 x 7 dot character fonts, and 32 types 
of 5 x 10 dot character fonts. 

40 characters. A choice of EL or LED backlighted ver
sions provides clear, highly legible displays. All models 
include built-in drivers and controllers. 

Hitachi's broad line includes character LCD modules 
ranging from 1 to 4 lines in length, up to a maximum of 

Segment display LCD modules are well-suited for 
cost-effective 7 -segment display applications. These 
products feature a built-in controller and driver, and 
operate from a single 5 volt power supply. 

Character LCD Modules (without backlight) 

No. of char. Display Extemal dimensions 
Effective viewing Character Driving Recommended 

area dimensions method power supply 
Part No. (Char. x line) color WxHxT WxH WxH VDD-VSS 

(mm) (mm) (mm) (Duty) (V) 

LM054 8X1 Gray 84x44x12 max. 61 x 15.8 6.45xS.4 1/8 +5 

LM015 16x 1 Gray 80x36x 12 max. 64.5x13.8 3.15xS.5 1/8 +5 
H2570 16x 1 Gray 80x36x12 max. 64.5x13.8 3.15x7.S 1/11 +5 
LM020L 16x1 Gray 80x36x12 max. 64.5X 13.8 3.07 x 5.73 1/16 +5 

LM020XM8~ 16x1 New-gray 80x36x12 max. 64.5x13.8 3.07x5.73 1/16 +5 

LM070L 20x1 Gray 105x39.0x11 max. 84.0x13.0 3.2x5.2 1/8 +5 

LM038 20x1 Gray 182x35.5x13 max. 154.0x15.3 6.7xS.4 1/8 +5 

LM027 24x1 Gray 126x36x12 max. 100x13.8 3.15x7.9 1/11 +5 

H2571 32x1 Gray 174.5x33x13.4 max. 132.5x 14 3.15x7.9 1/11 +5 

H2572 40x1 Gray 182x35.5x 13 max. 154.0x15.3 3.15x7.9 1/11 +5 

LM058 40X1 Gray 290x60x13 max. 245x19 4.82x8.18 1/8 +5 

LM052L 16x2 Gray 80x36x 11 max. 64.5x 13.8 2.95x3.8 1/16 +5 

LM016L 16x2 Gray 84x44x12 max. 61 x 15.8 2.96x4.86 1/16 +5 

LM016XM8~ 16x2 New-gray 84x44x12 max. 61 x15.8 2.96x4.86 1/16 +5 

LM032L 20x2 Gray 116 x 39 x 13 max. 83 x 18.6 3.2 x4.85 1/16 +5 

LM032XMB~ 20x2 New-gray 116x37x10.5 max. 83 x 18.6 3.2 x4.85 1/16 +5 

LM060L 24x2 Gray 116x39x13 max. 83x18.6 2.7x4.85 1/16 +5 

LM017L 32x2 Gray 174.5x33x13.4 max. 141.19x16.75 3.45x4.85 1/16 +5 

LM01BL 40x2 Gray 1B2x35.5x13 max. 154x15.3 3.2 x4.85 1/16 +5 

LM01BXMB~ 40x2 New-gray 182x35.5x13 max. 154x15.3 3.2 x4.85 1/16 +5 

LM041L 16x4 Gray 87 x60x 12 max. 61.8 x25.2 2.95x4.15 1/16 +5 

LM044L 20x4 Gray 98x60x 12 max. 76x25.2 2.95x4.15 1/16 +5 

1 Super Twisted Nematic (STN). 

LED Backlighted Versions 

No. of char. Display External dimensions Effective viewing Character Driving Recommended 

Part No. 
area dimensions method Power supply 

(Char. x line) color WxHxT WxH WxH VDD-VSS 

(mm) (mm) (mm) (Duty) (V)' 

LM087LN 16x1 Gray 90x36x14 max. 64.5x 13.8 3.07x6.56 1/16 +5,(+5) 

LM086ALN 16x2 Gray 90x36x14 max. 64.5x13.B 2.95 x3.B 1/16 +5,( -) 

LM093LN 16x2 Gray 90x44x 13.8 max. 61.0x 15.3 2.96x4.86 1/16 +5,(+5) 

LM091LN 20x2 Gray 126x39x14 max. 83x18.6 3.2 x4.B5 1/16 +5,(+5) 

LM092LN 40X2 Gray 192x35.5x14 max. 154x15.3 3.2 x4.85 1/16 +5,(+5) 

Segment Display LCD Modules 

No. of char. Display External dimansions 
Effactive viewing Character Driving Recommended 

area dimensions method Power supply 
Pert No. (Char. x line) color WxHxT WxH WxH VOD-VSS 

(mm) (mm) (mm) (Duty) (V)' 

LM039 16x1 Gray 87x27.5xl1 max. 64.7xI3.3 2.2x6.4 1/4 +5 

Note: All part numbers listed above, unless otherwise noted, are Twisted Nematic (TN). 

Hitachi America, Ltd., Electron Tube Division, 300 N. Martingale Road, Suite 600, Schaumburg, IL 60173·708/517-1144 
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ALL NEW with this 
edition of EEM 

GET 
............. ----------..... ORGANIZEDI 
Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes," you probably already 
have the EEM File System. But, if you said "No," 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by, type of 
product? That's easy to do with the System. But, 
what are you going to do wher there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form' Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thouSands of EEM File Systems in 
everyday use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this, proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you need 
to set up your very own filing system. Best of aiL 
it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.0b for postage 
and handling. An invoice will be mailed to you 
under separate cover. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 
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HOMALITE DISPLAY FILTERS AND SPECIFICATIONS 
LOW REFLECTANCE CONTRAST ENHANCEMENT FILTERS 

Product Description 
In designing instruments with LED, 

LCD, CRT, gas discharge, plasma or 
vacuum fluorescent displays, an im
portant design consideration is the 
human engineering factor. 

For optimum contrast and readabil
ity, Homalite™ display lilters are avail
able in colors designed to meet re
quirements 01 a wide variety 01 dis
plays. Glare is reduced with a low re
flectance surface cast into the material 
-it can't chip or peel. By increasing 
contrast and reducing glare, the dis
play can be read easily and accurately 
under varied lighting conditions. 

Because Homallte materials are 
thermosetting plastics, the display lil
ters are more rigid and resistant to'im
pact, heat, abrasion and chemical at
tack than other plastic lilters. 

All our lilters can be cleaned with 
soap and water, acetone, chlorinated 
and other commercial solvents or com
mon glass cleaning preparations. 

Homalite representatives can pro
vide technical assistance to meet 
your design requirements. Sample 
chips in various colors are available 
upon request. 

INSTRUMENT DISPLAY FILTERS 
Sizes and Forms 

Homalite can fabricate display A protective, removable mask .. 
filters to meet your requirements. ing is available on one or both 
This includes cutting to size, drill- sides of labricated parts. If mask-
ing holes, milling slots, steps and ing is required, please specify 
beveled edges, etc. Parts can be when ordering. 
silkscreened, mirrored or coated If you choose to labricate your 
lor RFlfEMI shielding. See stan- own display filters, you can order 
dard CRT filter sizes. Homalite materials in sheet form 

Homalite materials are available in two sizes: 21" x 31" and 33" x 
in standard thicknesses of Ji'6", 45". Sheets will be supplied with 
%2". and Ys". Other thicknesses masking on both sides. Instruc-
from 1/32" to over 2" are available tions lor labrication are avai lable 
upon request. upon request. 

Filter Colors 
Homalite filters are available In plicate the color 01 existing filters. 

a wide range of standard colors Choosing the proper color will 
which are designed for use with give sharp, clear characters with 
commonly available displays. enhanced contrast between the in-
Homalite can also color match and lormation displayed and the back-
prepare filter material for specific ground. 
application requirements or to du-

Light Emitting Displays and CRrs 
An Important consideration in lighting. 

choosing the filter shade is the en- Standard colors and spectral 
vironment where the instrument curves are as displayed. However. 
will be used. For instance, if the we would be pleased to match a 
display will be viewed in bright specific color or work with you on 
sunlight, you would select a darker a shade that meets your special 
shade than if the display were application reqUirements. 
used in a room with 11uorescent 

Liquid Crystal Displays 
Although LCD's do not emit LR finish in clea'r or light gray 

light, reduction 01 glare from am- (1295) are recommended lor this 
bient light greatly improves read-
ability. Homalite materials with the 

type 01 display. 

Spectral Transmission Data 
% of Wave-

Trans- length 
Color Shade mission Nanometers 

Gray 1245 45 N/A 
1250 22 N/A 
1265 30 N/A 
1295 60 N/A 

Green 1425 25 565 
1436 36 500 
1440 40 565 
1452 50 505 

Red 1600 44 655 
1670 71 655 

Amber 1709 24 575 
1720 34 565 
1726 46 565 
1795 25 565 

Blue 1500 55 450 
1558 80 440 

HOMALITETM 
11 BROOKSIDE DRIVE 
WILMINGTON, DELAWARE 19804, U.S.A. 
(30 .. 2) 652-3686 TELEX 510-600-0874 
FAX (302) 652-4578 

Send For Engineering Bulletin 126-128 
for Spectral Transmission Curves and 
Engineering Bulletin 135 for 
Material Properties Chart 

Grades of Material 
All grades shown below are available with LR (low-reflectance) surlace. 

H-l00 

H-l0l 

H-911 

Description 
Thermosetting 
polyester. 
Available in 
all colors. 

Thermosetting 
polyester. 
Available in 
all colors. 

Allyl diglycol 
carbonate. 
Available in 
clear and 
selected 
colors. 

Properties 
General purpose applica
tions. Excellent resistance 
to chemical attack. 
Scratch-resistant. 

For high temperature ap
plications. This sell- ex
tinguishing, lire retardant 
grade oilers good heat 
distortion resistance. 

Highest optical qualities. 
Abrasion resistant-30 to 
40 times more scratch-
resistant than acrylics. 

UL 
Flammabilily 
Classification 

UL94HB 

UL94V-0 
(thicknesses 
Ve" and over) 

UL94HB 
(thicknesses 

up to Va") 
UL94HB 

Low Reflectance Surface 
Homalite lilters reduce specular The Homalite low-reflectance 

reflection associated with conven- surface, referred to as "LR", min-
tional face plates and filters. Un- imizes glare and improves read-
like other lilters, the low glare ability. 
surface of Homalite filters is cast Two lowMreflectance surfaces are 
into the material. This surlace is available. 
not a lamination or coating. so It 
cannot separate, chip, peel or rub 
of I. 

LR-72-The most light diffusing surface. For mounting as 
close as possible to the light source, up to V2/1 

distance. 
LR-92-For mounting from V2/1 to 2/1 from the light source. 

CRT FILTERS 
Typicalli1ter configurations lor shapes. 

CRT sizes 5" to 19" are shown be- Homalite will labricate filters to 
low in contoured and rectangular the exact size and shape require-
shapes. For 5" to 15" filters, the ment of specific monitors. For best 
standard thickness is 1/16". For 19" results, please include measure-
filters, we recommend 31.32" thick- ments (width. length and spherical 
ness material. Other thicknesses radius) to ensure pro!,er fit. A 
available upon request. mechanical assembly rawing of 

When ordering filters, the letter the monitor showing dimensions 
C or R after the (Diagonal) Filter and mounting arranQements can be 
Size denotes contoured or rec- useful in establishlnj/ the proper 
tangular shafce. The spherical ra- configuration for your Iliter. 
dius shown or each size applies Filters can be supplied with or 
to both contoured and rectangular without adhesive tape for mounting. 

Contoured Rectangular Curvature 

mTB ~ A 8 A --8----

E .................. 1 
Standard 
Dimen- Filter Size (Diagonal) 
slons· 5/1 9" 12" 15" 19" 

A 3.62 5.87 7.88 9.50 12.87 

B 4.62 7.97 10.32 11.83 15.97 

C 14.19 22.00 39.00 60.00 15.00 
D 13.38 22.00 18.00 49.00 32.60 

E 0.44 0.68 0.75 0.81 1.50 
F 14 27 25 or 24 25 or 24 47/21" 

* All linear tolerances ±.030" .* Compound Radius 
Curvature radius tolerance (F) ±1" 

How to Order 
When placing an order for Homalile filter., 
please include the following information: Example 

1. Material grade H 100 

2. Type of LR surface LR 72 

3. Color number (or clear) 1265 

4. Masking required (one side or both sides) 2 Sides 

5. Size: 
For fabricated filters, indicate width x length, 10/1 x 8" ±.030" 
thickness and tolerances. Please include x .062" ±.O15" 
drawing if available (Preferred) 

For sheet malerial, indicate either 21" x 31" 21" x 31" 
or 33/1 x 45" and thickness 

For standard CRT applications, include 12" R 
diagonal size and whether filter shape is 
contoured (e) or rectangular CRl 

EEM 1991 For manufacturers' sales offices, see yellow pages B·l085 
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000 
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00000 
00000 

2.3" 

DISPLAYS, READOUTS. & CRTs 2450 

IDEA, Inc. . 
1300-8 Pioneer Street, 8rea, CA 92621-3728 

For the largest selection of LED displays, ask for Volume 2 of our 
5th anniversary catalog. 

1.2" [Q)@~ ~iID~rrDlX [Q)D~[i2l~iIDW~ 
0.7" to 4.6" high with dots 
from 2 to 20 mm diameter. 

00000 
00000 
00000 
00000 
00000 
00000 
00000 

1.2" 

1.4" 

2.0" 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

2.3" 

I: B B:B.B : I 
0.25" 

0.3" 

~(\J]~~@mru [Q)®~D~Il'il~ 
We are prepared to meet your special needs, if what 
we currently have doesn't quite match what you are 
looking for. Make your LED idea happen, 

call 1-800-LED-IDEA 

00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
OOJ)OOOOO 

2.3" 

for information and assistance . 
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00000 00000 0000 ·00000 00000 

00000 
00000 
00000 
00000 
00000 
00000 
00000 

00000 
00000 
00000 
00000 
00000 

00000 0000 
00000 

0000 OOpOO 
00000 0000 00000 

3.0" 4.0" 4.6" 4.0" 
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Tel: (213) 697-4332 Fax: (213) 690-1352 -~tI'l 

n ~~@©IK [Q)D:9~~®)'fi81: V Character heights from 0.25 to 4" . ~~~l@] 

4.0" 

4.0" 

EEM 1991 

0.36" 0.39" 0.3" 

~ 
0.5" to 0.9" 

0.4" 

$ ~B8: BBb ~ ~03" [[g] 
1.8" + 

• 0.43" to 0.5" 

®®~Jmru®~loo 0.4" IIII 
[Q)D:9~~®W:9: ElJ [8 J 
~h~~~t:~~';nh~~h + . 0 •. 54" • 
1112, 2, 3, & 4 
digit configurations. 0.43" 

lL®mru~ ~~[\j]:9ft®Ir:9: 
1 & 2" diameter clusters 

. with various lamp 
combinations. 

~8J~M 
0.5" 0.56" 

II 
fOl ID1 o . t8 8J 0.6" 

052" 0.56" 8 
[BJ ~ • · 

1.0" 1.0" 0.8" 

R I/~~~I . -
O.ro" II/ / II 
IS8 :'8"· 

~. IBBBI 
0.56" 

18.8.:8.8.1 

8 0.27" 

IBBBBI 
2.3" 2.3" 1.2 to 1.8" 0.56" 

For manufacturers' sales offices, see yellow pages 8·1087 
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Component Products Division 
LED Displays 
HERCULES'" LED Displays offer a' complete 
assortment of numeric and alphanumeric 
devices ranging from .27" to 4.00". 
Equivalents to popular HP, GI, TI, and 
Siemens displays are available in common 
anode and cathode configurations. 

Liquid Crystal Displays 
POLARIS'" LCDs with permanently fixed OIL 
pins are available in an assortment of models 
with character heigbts of .25" to 3.0" and 1 
to 16 digits. Featured are reflective and trans
flective polarizers with commercial and high 
temperature/humidity fluids for almost every 
environment. Custom requirements are 
welcomed. 

DAYSTAR'" ASCII LCD modules are intelligent 
modules available in 1 x 16, 2 x 16, 2 x 20, 
2 x 40, 4 x 20 and 4 x 40 character configurations. 

Liquid Crystal Display/Switch 
Newest to CPO's product line is the PIXIE'" 
programmable graphic LCD switch-module 
and intelligent controller. 

The PIXIE integrates a low power LCD, utiliz
i ng super-twist technology, with LED 
backlighting for low lighting conditions and a 
custom IC driver into the keycap of a 
momentary contact ~witch providing a user 

LED 
Displays 

LCD 
Numeric & Custom Displays 

friendly method f~r control and display 
applications. 

Each PIXIE consists of 864 pixels in a 24 x 36 
pixel matrix which provdes full screen 
graphics, or a 5 x 7 alphanumeric display, 
with 3 lines of up to 6 characters per line. 

The PIXIE Controller is a graphics interface 
controller designed to interface to the lEE 
PIXIE Switch. The user can control up to 16 
switches from one controller. The Controller 
allows the user. access to the 127 factory 
generated graphics. It also allows the user to 
generate 128 graphics in either or both the 
GRAPHICS and TEXT mode when used with 
the PIXIEtajk'" software program. The lEE 
PIXIE Controller operates in conjunction with 
most computers and terminals available today. 

Quality Keyboards 
THRIFTSWITCH'" Keyboard products are 
offered in a variety of styles in 3x4 and 4x4 
key formats. Both conductive silicone rubber 
and metal contact iypes with double-shot 
molded keys are offered with all popular 
output codes and most models can be sup
plied with an electrostatic shield to protect 
sensitive circuitry. 

LCD 
ASCII Modules 

3x4 & 4x4 
Keyboards 

Display 
Mounting Hardware 

LED & Incandescent 
Lamps & Indicators 

2450 

LED & Incandescent Lamps/Indicators 
These high quality products are available in a 
range of styles, colors, and industry standard 
sizes from T-~ (.094" Dia.) to T-2 (.250" 
Dia.). Various voltages and currents are 
available with complementary lens caps and 
support hardware for panel mounting. Contact 
factory for new surface mount LED lamps. 

. Display Mounting Hardware 
ATLAS'" Mounting Hardware consists of a 
single piece, molded frame construction 
accommodating LED, LCD and Incandescent 
displays in widths up to 8 digits. Each is fit
ted with a colored filter or clear viewing 
screen available in polarized and unpolarized 
materials. Mounting rails, sockets, and several 
decoder/driver assemblies are available to 

'complement the individual display 
component. 

ATLAS 2'" Universal Sealed Bezel Systems 
has a full range of bezel sizes fitting popular 
display formats with custom designs avai lable 
at surprisingly low cost. Eight different fi Iter 
colors are offered in both standard plex and 
circular polarized material to improve your 
displays contrast ratio and reduce ambient 
glare. Each bezel system has threaded inserts 
on the backside and are available in both 
standard U.S. and metric versions simplifying 
attachment to the customer's front panel. 

PIXIE 
LCD Graphic Switch 

Sealed Display 
Bezel Systems 

(See Keyboards and Keypads on page 8-1814) 

1IIIIIIi~~=~~~;~illl!lil~ INDUSTRIAL ELECTRONIC ENGINEERS, INC. 
== =-=- 7740 Lemona Avenue == ::::: ::::: !.an Nuys, Califomia 91409-9234 == =-- =-- Tel.: (818) 787-0311 • Telex: 6831955 lEE INTL = === ===® FAx.· (818) 376-1075 
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Industrial Products Division 
Intelligent Displays, and Much More 
lEE's Industrial Products Division offers a 
broad range of intelligent display modules, 
incorporating a variety of display technologies. 
Nearly all include on-board intelligent 
controllers to handle display control, refresh, 
and character generation. Most modules have 
on-board power converters. These features 
greatly simplify the customer's design tasks. 

We also offer a wide assortment of acces
sories, including power supplies, contrast
enhancement filters, cableslconnectors, and 
serial data converters. This comprehensive 
range of products, combined with the total 
customer support offered by our technical 
staff, helps make lEE the "one-stop" source 
for all your display needs. 

Vacuum Fluorescent Family 
The unbeatable combination of outstanding 
appearance, ease of use, and a broad choice 
of formats, have helped our FLIP'" intelligent 
VF display modules find wide use in applica
tions such as industrial. medical and test 
equipment. 

Display fields range from 10 to 240 bright, 
easy-to-read characters. The display color is a 
pleasant blue-green which may be filtered to 
any of a range of colors. 

The FLIP product family includes 14-segment 
and second generation "No-Frills" budget 
lines, the "Industrial Strength" FLIP line, 
several ruggedized models, and a large group 
of extended operati ng-temperature range 
models. Our newest models take advantage 
of surface-mount technology, for the ultimate 
in compact packaging. Most of these models 
include enhanced features such as extended 
character sets and downloadable fonts. 

Liquid Crystal Family 
Our newest display technology is embodied 
in the DAYSTAR NOVN" line of high
performance, ASCII-input LCD modules. 
Engineered for high reliability, they feature 
extra-large characters and an extra-wide 
operating-temperature range (- 30 to + 85°C). 

These low-power, compact modules are ideal 
for battery-operated portable equipment, 
especially when sunlight readability is a must. 
Optional electroluminescent backlighting 
makes night-time viewing easy. 

The SUPERNOVAm family uses advanced 
LCD technology in the transmissive mode to 
create extra-large (4 to 6") characters for 
signs, message centers, and factory-floor 
annunciators. Many eye-catching colorful 
effects are possible using fluorescent 
backlighting. 

Large Character 
4x20 

VF Display 

Large Character, 
Wide Temperature 1 x8 

LCD Module 
Low Power 

DC Plasma Display 

Low Cost 
2x20 

VF Display 

4x40, 
Wide Temperature 

LCD Module 

Interactive 
Mini-Terminal 

2450 

DC Plasma Family 
Especially well-suited to high-information
content applications, ARGUS'· DC plasma 
display modules use neon-orange or green 
5 x 7 dot matrix panels to produce bright, 
easy-to-read, alphanumeric characters. Careful 
attention to package design has resulted in 
very compact modules. 

In our most popular models, new high
voltage IC drivers have reduced power con
sumption considerably. ARGUS AIMm 
modules require only low-voltage power 
supplies. 

Interactive Display Modules 
The PEP'" family of touch-entry display 
modules includes models based on ARGUS 
and FLIP displays. The newest 6 x 40 VF 
model is ultra compact, and features a sealed 
front-mount bezel. Coming soon are several 
graphic PEP modules using advanced high
brightness DC plasma technology. 

Also new are the V.I.P.~ series of industrial mini
terminals. Ideal for operator interface panels, 
these inexpensive modules combine both 
display and data input functions in a single 
module. Several display formats and keypad 
layouts are available, user-changeable switch 
legends. Front-mounted versions with integral 
bezels are the latest addition to this family. 

Interactive Touch 
DC Plasma Display 

Interactive Touch 
VF Display Module 

(See Keyboards and Keypads on page 8-1814) 

11111111~~=~~~~~~~lii!III,,~ INDUSTRIAL ELECTRONIC ENGINEERS, INC. 
if L'L' 7740 Lemona Avenue = = = IIc:1n Nuys, California 91409-9234 == =- =- Tel.: (818) 787-0311 • Telex: 6831955 lEE INTL = === ===® FAX- (818) 901-9046 
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DISPLAY SYSTEMS TECHNOLOGIES 

DISPLAYS, READOUTS, & CRTs 

CRT & EL FLAT 
PANEL DISPLAYS 

Military, Industrial or Medical 
Infodex can meet your needs. 

2450 

CRT DISPLAYS ELECTROLUMINESCENT PANEL 
U.S. Army Cockpit TOW Missile Trainer U.S. Navy Electronic Surveillance System 

RD05-J5-149 
S" diagonal raster CRT~ 
ruggedized compact unit; 
lS,75KHz horizonal scan; 
sunlight readable; 28vdc 

U.S. Air Force F-16 Training Simulator 
RD07-J5/8-140 
7" diagonal raster CRT; 
lS,7SKHz and 26.2SKHz hor
izontal scan rates; internal 
sensing of incoming line 
rate and automatic 
switching of scan to match 
incoming rate;· 20M Hz 
video BW; high resolution; 
28vdc 

U.S. Navy Active Emission Sonar Display 
RD09-M8-238 
9" diagonal raster; MIL 
compliant; 26.2SKHz hori
zontal scan; 2SMHz video 
BW; llSV 3060Hz 

U.S. Navy Shipboard Computer Display 
RD17-Ml0-214 
17" diagonal raster CRT; 
45MHz video BW; high res
olution; MIL compliant; 
SOKHz horizontal scan; 
115V 60Hz 

EL66M48 
High brightness; 4 level 
gray scale, MIL-STD-1SS3B 
compatible 

U.S. Army Vulcan Gun 

U.S. Navy EA68 

EL66M44 
High brightness; Custom 
interface; Used in rugged 
conditions: dust, rain & 
vibration 

Communication Jamming System 

DISPLAY 
MODEL RESOLUTION 

EL66M44 256x2S6 

EL66M48 256xS12 

'Unflltered 

PEAK 

EL66J44A-064 
High brightness; alpha 
numeric and graphic con
troller 

CASE DIM. ACTIVE PANEL 
LUMINANCE' (METRIC) AREA (METRIC) 

110 FT-L 6"x6"xS" 4"x4"(3.838x3.838) 
(lSOx150xl30mm) (97.Sx97.Smm) 

100 FT-L 6"x10"x3" 4"x8"(3.838x7.676) 
(lSOx25Ox75mm) (97.Sx195mm) 

Let us show you why Infodex should be your source for High Performance, High Resolution \ 
Monochrome and Color CRT, and Flat Panel EL displays ... 

INFODEX 
Infodex Incorporated. 10 Venus Drive. Wolcott, Connecticut 06716. (203) 879-4944 • FAX X230 

8·1090 For manufacturers' sales offices, see yellow pages EEM 1991 
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LED Displays 
Custom configurations and easy installation. Individual digits snap together, 

then into panel cutout. Immediate price and delivery information. 

Alphanumeric 

33 X 20 mm Character Size 
ASCII Decoder on-board 
5 or 24 VDC operation 

7 Segment 

Direct Drive or Decoded 
m, CMOS, or 24 VDC 

Red or Green, 9-20 mm LED 

Compact 

3112 and 5112 digits 
Multiplexed BCD input 

14.5mmLEDs 

Annunciator Large Size 

Up to 16 custom symbols 
Red, Green, or Yellow 

LED Backlighting 

100 x 75 and 60 x 40 mm Character Size, 
BCD logic, Timer and Counter functions, 

24 VDC operation. Serial Interface. 

call or send for free Design Guide 

IVO INDUSTRIES 
201 Industrial Way West Eatontown, NJ 07724 

Tel. (800) 932-0489 U.S. 
Tel. (908) 542-5151 Inti. 
Fax (908) 542-2938 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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LITE(IJ~I 
Infrared Products 
(1) Infrared Emitting Diodes 

Package 
Part Photo 

LENS 
No. Color 

T-l,3</> LTE-209 Fl Clear 

T-l,3</> LTE-209C Fl Smoke 

1'1, 3</> LTE-239 F2 Clear 

1'1, 3</> LTE-239C F2 Smoke 

T-l,3</> LTE-4206 F3 Clear 

1'131., S</> LTE-2871 F4 Clear 

1'13/., S</> LTE-2871C F4 Smoke 

1'13/., S</> LTE-4208 FS Clear 

1'131., S</> LTE-420BC FS Smoke 

1'131., S</> LTE-4238 F5 Clear 

T-13/',5</> LTE-4238C F5 Smoke 

T-13/4,5</> LTE-520BA F5 Clear 

T-13/., S</> LTE-S208AC F5 Smoke 

T-13/',5</> LTE-523BA FS Clear 

1'13/., S</> LTE-5238AC FS Smoke 

Side Look LTE-302 F6 Clear 

2) Phototransistors 
DEVICE 

Light 
Current 

Photo Typ. 

Wavelength 
mm 

940 

940 

880 

880 

940 

940 

940 

940 

940 

880 

880 

940 

940 

B80 

880 

940 

Dark 
Current 

DISPLAYS, READOUTS, & CRTs 

Aperture 
Typical Radiant 

Indicance Eo 
Viewing 
Angle 

Typ. mw/cm' 
2~lh 

20mA 

0.4 16° 

0.4 16° 

0.6 16° 

0.6 16° 

1.0 16° 

1.6 16° 

1.6 16° 

1.4 20° 

1.4 20° 

1.4 20° 

1.4 20° 

1.0 40° 

1.0 40° 

1.0 40° 

1.0 40° 

0.15 40° 

VCE (sat) 
VCEoMin. 

Max. 

LED Lamps and Light Bars 
(1) Ultra Bright LED Lamps 

Package Photo 
Part Lens 

Number Colors 

LTL-353CKRL2 Clear-Nan-Diffused 

'F14 LTL-353CKRH3 Clear-Nan-Diffused 

LTL-353CKRH4 Clear· Non-Diffused 

5</> LTL-4264H4 Red Transparent 

Ultra LTL-4264H3 Red Transparent 

Bright" LTL-4264L2 Red Transparent 

LED F15 LTL-4264Ll Red Transparent 

Lamp LTL-4288H4 Clear-Nan-Diffused 

LTL-4268H3 Clear-Non-Diffused 

LTL-4268L2 Clear-Nan-Diffused 

LTL-4268Ll Clear-Nan-Diffused 

LTL-4263 Red-Diffused 

F16 LTL-307C Red-Diffused 

LTL-4262N Red Transparent 
3</> F17 LTL-4266N Clear-Nan-Diffused 

~ Low Current LED Lamps 

Package Photo 
Part Lens 

Number Colors 

FI8 LTL-4221 NLC Red Diffused Max. @ Ic=lmA 
Package Part No. 

@ Ee = 
@ Vce=10V 

@ Ic=O.5mA 
T-l </> 

1mw/cm2 T-I31. F19 LTL-307ELC Red Diffused 

T-13</> LTR-209 F7 2mA 100 nA 0.4V 30V =!l Dual Color Lamps 
T-I31. S</> LTR-320B F8 4mA 100 nA 0.4V 30V 

Side LTR-301 F9 1 mA 100nA 0.4V 30V 
Look 

Package Photo 
Part Lens 

Number Colors 

3) Photodiodes Bipolar 1'131. F-20 LTL-298E Red Diffused 

DEVICE Is Typ. Peak 
V(BA}R Sensitivity 

Photo 
@ Ee = Id (R) Max. 

Min. Wave-0.05mwl @ VR=10V 
@IR=IOOIlA length 

Package Part No. cm' )r.PTyp. 

LTL-298VJ White Diffused 

Bi-Color 
LTL-298WJ T-13'" F21 White Diffused 

LTR-516AD FlO 21lA 30nA 30V 950nm 

Black LTR-526AD 21lA 30nA 30V 950nm 
Plastic Fl1 

LTR-536AD 21lA 30nA 30V 950nm 

LTR-546AD F12 21lA 30nA 30V 950nm 

Standard 
Lamp 

LTL-293SJ White Diffused 

Bi-color 
F22 LTL-313SJ White Diffused 

4) Transmissive Switch 
DEVICE IRED VF Sensor V 

Sensor 

Typ. Min. 
Veco IcMin. 

Photo Min. @LF = 20mA @ LF = @Le = 
@ Ie = Vco =5V 

Package Part No. 20mA lmA 
100 IlA 

4.6<1> 

Dual Color 
F23 LTL-52EG White Diffused 

1'131. 

4) Flash Lamps and Resistor Lamps 
Flash Lamps Blink Lens 

Housing 
LTH-301 F13 1.6V 30V 5V 500IlA Package 

Package Part No. Freq; Colors 

1'131. LTL-4263-FL f _ 2.2 HZ Red Diffused 

1" Lead LTL-4213-FL f = 2.2 HZ Red Diffused 

ICJ 5<1> LTL-4233-FL f _ 2.2 HZ Green Diffused 

2450 

Intensity 
at 

If = 20mA 
Typ: (mcd) 

300 

SOO 

1000 

270.0 

220.0 

IS0.0 

100.0 

270.0 

220.0 

150.0 

100.0 

50 

38 

80 

80 

Intensity 
at 

If = 20mA 
Typ:(mcd) 

I.B 

2.0 

Intensity 
at 

If=20mA 
Typ: (mcd) 

5.0 

B.7 

1.2 

B.7 

S.5 

12.0 

19.0 

13.0 

38.0 

5.0 

S.O 

Intensity 
Typ: (mcd) 

30 

1.0 

1.5 

~ g A ~Q. ~ . ' ~ ~ 
~OD 

.' ~ ~ ~ 
Liton offers 3</> and 5</> resistor lamps with operating voltage from 5V to 12V 

n D 

0 n P 
o • • a 

(5) LED Light Bars 
Intensity 

Package Photo 
Part Lens at 

Number Colors If=20mA 
Fl F2 F3 F4 F5 F6 F7 F8 F9 FlO Fll F12 Typ: (mcd) 

LTL-23OOHR White Diffused 9.0 

~~nQ ~~ ~~ ~9 ~ o 0 0 

8.9x3.8 F24 LTL-2500G White Diffused 9.0 

LTL-2400Y White Diffused 9.0 

LTL-2350HR White Diffused 17.0 

19.1 x3.B F25 LTL-2550G White Diffused 17.0 

LTL-2450Y White Diffused 17.0 

. LTL-2655H R White Diffused 17.0 
F13 F14 F15 F16 F17 F18 F19 F20 F21 F22 F23 

8.9xB.9 F26 LTL-2655G White Diffused 17.0 
, LTL-27S5Y White Diffused 17.0 

~ F24 ~ F25 ~ F26 ~ F27 

12.7x6.35 LTL-57173HR Red Diffused 9.B 

Rectangular F27 LTL-54713G Green Diffused 9.B 

Light Bar LTL-53173Y YellOW Diffused 9.B 

LITE-ON INC., 720 S. Hillview Drive, Milpitas, California 95035 • 408-946-4873. FAX: 408~942-1527 
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2450 DISPLAYS, READOUTS, & CRTs 2450 

LITE('J~I 
LED Lamps 

Intensity 

Package Photo Part Lens at 
Number Colors If=10mA 

Part 
Intensity 

Package Photo Lens at 
Number Colors If=10mA 

Typ: (mcd) Typ: (mcd) 

T-l 

~ 
LTL-201 Red Diffused O.B 

Siandard LTL-211 Red Diffused 1.1 
0.5" Lead LTL-221 Red Diffused 3.B 
3<1>0.1" LTL-231 Green Diffused 3.B 
Lead Pilch LTL-232 Green Transparent 8.0 

LTL-251 Yellow Diffused 2.5 

T-l Standard 

TI 
LTL-209 Red Diffused 0.8 

0.5" Lead LTL-229 Red Diffused 3.8 
3<1>0.05" LTL-239 Greed Diffused 3.8 
Lead Pitch LTL-259 Yellow Diffused 3.8 

T-13/4 

~ 
LTL-203 Red Diffused 0.8 

Standard LTL-213 Red Diffused 1.1 
0.5" Lead LTL-223 Red Diffused 3.0 
5<1>0.1" LTL·233 Green Diffused 3.0 
Lead Pitch n LTL-253 Yellow Diffused 3.0 

T-l 

j 
LTL·4201N Red Diffused 0.8 

Standard LTL·4211N Red Diffused 2.5 
1" Lead LTL·4221N Red Diffused 5.6 
High LTL·4231N Green Diffused 5.6 
Performance LTL·4251N Yellow Diffused 5.6 
3</> LTL·4291N Orange Diffused 5.6 

T-1 3/. 

r'I 
LTL·4203 Red Diffused O.B 

Standard LTL·4213 Red Diffused 3.8 
1" Lead LTL·4223 Red Diffused 8.7 
High C= LTL·4224 Red Transparent 40.0 
Performance LTL·4233 Green Diffused 8.7 
5</> LTL-4234 Green Transparent 40.0 

LTL·4253 Yellow Diffused 8.7 

LTL-4254 Yellow Transparent 40.0 

~ 
LTL·3201A Red Diffused 0.2 

Rectangular LTL·3211A Red Diffused 0.6 

2 x 5.0 LTL-3221A Red Diffused 1.7 

LTL·3231A Green Diffused 3.8 

LTL·3251A Yellow Diffused 3.B 

LTL·3213A Red Diffused 0.4 

Rectangular 

~ 
LTL·3223A Red Diffused 1.7 

2.5 x 7.1 LTL·3233A Green Diffused 1.7 

LTL·3253A Yellow Diffused 1.7 

LTL·3293A Orange Diffused 1.7 

LTL·3217A Red Diffused 0.8 

Rectangular 

ff 
LTL·3237A Green Diffused 1.7 

1.0 x 5.0 LTL-3257A Yellow Diffused 1.7 

LTL·3277A Amber Diffused 1.7 

LTL·3297A Orange Diffused 1.7 

W 
LTL-9213A Red Diffused 0.6 

Square 
LTL·9223A Red Diffused 1.7 

Type LTL·9233A Green Diffused 1.7 
5.0 x 5.0 LTL·9253A Yellow Diffused 1.7 

LTL·9293A Orange Diffused 1.7 

Rectangular 

~ 
LTL·33221AA Red Diffused 5.6 

Type LTL·33231 AA Green Diffused 5.6 
(220" x 125") 
5.6 x 3.2 LTL·33251AA Yellow Diffused 5.6 

Axial ~o 
LTL·93BEKI Water Clear 12.5 

SUbminiature LTL·93BGKI WalerClear 15.0 
1.9</> <, LTL·93BYKI WaterClear 8.5 

LTL·4293 Orange Diffused 8.7 LTL·907PK WalerClear 1.7 

T·P/.l" 

t~ 
LTL·307E Red Diffused 19.0 

Lead Improved LTL·307G Green Diffused 12.6 
~right5<1> LTL·307Y Yellow Diffused 12.6 

SOT-23 

~ t;:] 
LTL·907LK Water Clear 2.0 

Surface LTL·907EK Water Clear 2.0 
Mount 

LTL·907NK Water Clear 3.5 

DOT MATRIX 
High Elf. Red Or 
Bright Red (GAP) Green Yellow Orange 

Digit Description 
Picture Iv/Dot Iv/Dot Iv/Dot Iv/Dot Part Ip = 4SmA Part Ip = 4SmA Part Ip = 4BmA Part Ip = 4BmA Number liS Duty Number liS Duty Number liS Duty Number liS Duty 

0.3" (5x7) .. LTP-305HR 1600IlCd LTD·305G 1600IlCd Anode Column, Cathode Row 
.. -... @ lOrnA @10mA 

0.7" (5x7) LTP-747HR 2OO0llCd LTP-747G 2000IlCd LTP·747Y 2000llCd LTP·747E 2000IICd Anode Column, Cathode Row 

(2</> each dot.) ..... LTP-757HR @10mA LTP-757G @10mA LTp·757Y @10mA LTp·757E @10mA Cathode Column, Anode Row 

1.2" (5x7) LTp·1457AHR 3000llCd LTp·1457AG 3000lled LTP-1457AY 3000lled LTP·1457AE 3OO0llCd Anode Column, Cathode Row 

(3<i>each LTP-1557AHR @10mA LTP'1557AG LTp·1557AY LTP·1557AE Cathode Column, Anode Row 

dot) ..... 
2.0" (5x7) 4000lled LTp·2057AG 4000lled LTp·2507AY 4000IIed LTP-2057AE 4OO0llCd Anode Column, Cathode Row 

(5</>each LTP-2057AHR @10mA LTp·2157AG @10mA LTP·2157AY @10mA LTp·2157AE @10mA Cathode Column, Anode Row 

dot) ..... LTP-2157AHR 

2.3" (5xS) :u:: LTp·2058AHR 4000lled LTP-2058AG 4000IIed LTP-2058AY 40001lCd LTp·2058AE 4000llCd Anode Column, Cathode Row 

(5</> each dot.) 
::::: 

LTp·2158AHR @10mA LTp·2158AG @ lOrnA LTP-2158AY @10mA LTp·2158AE @10mA Cathode Column, Anode Row 

2.3" (Bx8) 
:::::::: 

LTP·2088AHR 4000IIed LTP-2088AG 40001lCd lTP-2088AY 4000IlCd LTp·2088AE 4000.mcd Anode Column, Cathode Row 
@10mA @10mA @10mA @10mA 

3.7" (16 x 16) m::m 
(5</> each dot) 

lTP-370FFHREC 3500IlCd LTp·370FFGEC 3500IlCd LTP-370FFYEC 3500IIed LTP-370FFEEC 35001lcd Anode Column, Cathode Row 

4.0" (5x7) LTP-4057AG BOOOIICd LTP-4057AY 8000lled LTP-4057AE 80001lcd Anode Column, Cathode Row 

..... LTP-4157AG @10mA LTP-4157AY @10mA LTP-4t57AE @10mA Cathode Column, Anode Row 

Alpha Numeric 

Red High Elf. Red. Or Green Yellow Orange 
Digit 

Bright Red (GAP) 

Picture Part Avg.lv. Part Avg.lv Part Avg.lv Part Avg.lv Part Avg.lv 
DeSCription 

Number Type Number Type Number Type Number Type Number Type 
0.5" • LTp·587R 500lled LTp·587P 750llCd LTP·5B7G 2000llCd LTp·587Y 2000lled LTP-587E 2000IlCd C. Anode 

LTP-537R @10mA LTP-537P @10mA LTp·537G @ lOrnA LTp·537Y @10mA lTD-537E @ lOrnA C. Cathode 
0.54" II LTP·3784R 400llCd LTp·3784G 1800llCd LTp·3784E 1800IlCd C. Cathode 

lTP-3784R @10mA LTp·3785G @ lOrnA lTP-378E @10mA C. Cathode 

LITE-ON INC., 720 S. Hillview Drive, Milpitas, California 95035.408-946-4873. FAX: 408-942-1527 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1093 



2450 DISPLAYS, READOUTS, & CRTs 2450 

LITE('J~I 
Seven Segment Single Digit LED Displays 

Red Bright Red Green Yellow Orange High Eff. Red c 
0 

Feature 
Digit Part Typ. Part Typ. Part Typ. Part Typ. Part Typ. Part Typ. i 
Size Number Iv/SEG. Number Iv/SEG. Number Iv/SEG. Number Iv/SEG. Number Iv/SEG. Number Iv/SEG. Ii 

en 
LTS. @10mA LTS. @10mA LTS. @10mA LTS. @10mA LTS. @10mA LTS. @10mA 11/ 

Q 

311AR 311AP 311AG 311AY 311AE 311AHR A 

312AR 312AP 312AG 312AY 312AE 312AHR B 

E/ 000 0.3" 313AR 500J,lcd 313AP 750J,lcd 313AG 2000J,lcd 313AY 2000J,lcd 313AE 2000J,lcd 313AHR 2000J,lcd C 

315AR 315AP 315AG 315AY 315AE 315AHR C 

316AR 316AP 316AG 316AY 316AE 316AHR D 

360R 360P 360G - - 360E 360HR E 

Bo 0.36" 367R 500J,lcd 367P 750J,lcd 367G 750J,lcd - - 367E 2000J,lcd 367HR 2000J,lcd C 

368R 368P 368G - - 368E 368HR F 

4705AR 4705AP 4505AG 4805AY 4605AE 4905AHR A 

4730AR 4730AP 4530AG 4830AY 4630AE 4930AHR D 

B" 0.4" 471 OAR 550J,lcd 4710AP 850J,lcd 4510AG 2200J,lcd 4810AY 2200J,lcd 4610AE 2200J,lcd 4910AHR 2200J,lcd E 

4740AR 4740AP 4540AG 4840AY 4640AE 4940AHR C 

4780AR 4780AP 4580AG 4880AY 4680AE 4980AHR C 

7751R 7751P 7671GN 7661YN 3731E 7651HR B 

08 0.43" 7760R 500J,lcd 7760P 750J,lcd 7673GN 2000J,lcd 7663YN 2000{Jcd 3733E 2000J,lcd 7653HR 2000J,lcd C 

7756R 7756P 7676GN 7666YN 3736E 7656HR A 

546AR 546AP 546AG 546AY 546AE 546AHR E 

a=:u 547AR 547AP 547AG 547AY 547AE 547AHR C 
0.52" 500J,lcd 750J,lcd 2000J,lcd 2000J,lcd 2000J,lcd 2000J,lcd 

!I:Dc) 54SAR 54SAP 54SAG 548AY 54SAE 54SAHR D 

549AR 549AP 549AG 549AY 549AE 549AHR F 

d:J 5301AR 5301AP 5601AG 5701AY 5501AE - - E 
0.56" 600J,lcd 950J,lcd 2400J,ICd 2400J,lcd 2400J,lcd 

fbVo 5303AR 5303AP 5603AG 5703AY 5503AE - - C 

6760R 6760P 6460G 6S60Y 6660E 6960HR E 

fi 
67S0R 67S0P 64S0G 6S80Y 66S0E 6980HR C 

0.56" 600J,lcd 950J,lcd 2400pcd 2400J,lcd 2400J,lcd 2400J,lcd 
6775R 6775P 6475G 6875Y 6675E 6975HR D 

6795R 6795P 6495G 6895Y 6695E 6695HR F 

B 3401LR 3401LP 3401LG 3401LY 3401LE B - -
O.S" 3403LR 600J,lcd 3403LP 950J,lcd 3403LG 2400J,lcd 3403LY 2400J,lcd 3403LE 2400J,lcd - - G 

u 0 
3406LR 3406LP 3406LG 3406LY 3406LE A 

~ 
- -

10S04R 10804P 10S04G 10S04Y 10S04E 10S04C E 
1.0" 1200J,ICd 2000J,lcd 4S00J,lcd 4800J,lcd 4S00J,lcd 17000J,ICd 

o:Do 10304R 10304P 10304G 10304Y 10304E 10304C C 

1=f1 1720R 1720P 1720G 1720Y 1720E - - E 

'I /' 1740R 1740P 1740G 1740Y 1740E - - D 
iJ U 1.02" 1200J,lcd 2000J,lcd 4S00J,lcd 4800J,lcd 4S00J,lcd n=n 1723R 1723P 1723G 1723Y 1723E - - C 

U=Uo 1743R 1743P 1743G 1743Y 1743E - - F 

Descriptions: 

A - Universal, ± 1 Overflow Rt. Hand Decimal 

B - Common Anode, Rt. and Lt. Hand Decimal 

C - Common Cathode, Rt. Hand Decimal 

E - Common Anode, Rt. Hand Decimal J - Common Cathode, Rt. Hand Decimal ± 1.8 

G - Common Cathode, ± 1 Overflow Rt. Hand Decimal K - Common Anode, Rt. Hand Decimal ± 1.S 

H - Common Cathode 

D - Common Anode, ± 1 Overflow Rt. Hand Decimal I - Common Anode 

L - Common Cathode, Alphanumeric Display 

M - Common Anode, Alphanumeric Display 

LITE-ON INC., 720 S. Hillview Drive, Milpitas, California 95035.408-946-4873. FAX: 408-942-1527 
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2450 DISPLAYS, READOUTS, & eRTs 2450 

LITE('J~I 
Seven Segment Dual Digit LED Displays 

Red Bright Red Green Yellow Orange High Elf. Red 

Feature 
Digit Part Typ. Part Typ. Part Typ. Part Typ. Part Typ. Part Typ. 
Size Number Iv/SEG. Number Iv/SEG. Number Iv/SEG. Number Iv/SEG. Number Iv/SEG. Number Iv/SEG. 

LTD. @10mA LTD. @10mA LTD. @10mA LTD. @10mA LTD. @10mA LTD. @10mA 

BB 322R 322P 322G 
0.3" 400/Jcd 650/Jcd 1600/Jcd - - - - - -

323R 323P 323G 

sa 432RC 432PC 432GC 432EC 
0.4" 220/Jcd 300/Jcd 800/Jcd - - 800/Jcd 

482RC 482PC 482GC 482EC 

DD 0.43" 524R 400/Jcd 524P 600/Jcd 542G 1600/Jcd 524Y 1600/Jcd 524E 1600/Jcd - -Dff:P 

BED 535R 535P 535G 535Y 535E 535HR 
0.5" 500/Jcd 750/Jcd 2000/Jcd 2000/Jcd 2000/Jcd 2000/Jcd 

= 0 Odln 585R 585P 585G 585Y 585E 585HR 

5321AR 5321AP 5621AG 5721AY 5521AE e a=o 5323AR 5323AP 5623AG 5723AY 5523AE 

~o~o 0.56" 600/Jcd 950/Jcd 2400/Jcd 2400/Jcd 2400/Jcd - -
5327AR 5327AP 5627AG 5727AY 5527AE 

5328AR 5328AP 5628AG 5728AY 5528AE 

6710R 6710P 6410G 6810Y 6610E 6910HR 

O~ fJ 6740R 6740P 6440G 6840Y 6640E 6940HR 

o LV 0.56" 600~cd 950/Jcd 2400/Jcd 2400/Jcd 2400/Jcd 2400/Jcd 
o - 0 6730R 6730P 6430G 6830Y 6630E 6930HR 

6750R 6750P 6450G 6850Y 6650E 6950HR 

Seven Segment Multiple Digit LED Displays 
Red Bright Red Green Yellow Orange High Elf. Red 

Feature 
Digit Part Typ. Part Typ. Part Typ. Part Typ. Part Typ. Part Typ. 
Size Number Iv/SEG. Number Iv/SEG. Number Iv/SEG. Number Iv/SEG. Number Iv/SEG. Number Iv/SEG. 

LTC. @10mA LTC. @10mA LTC. @10mA LTC. @10mA LTC. @10mA LTC. @10mA 

aCCl 12~ aU 0.52" 5636R 500/Jcd 5836P 750/Jcd 5836G 2000/Jcd 5836Y 2000/Jcd 5836E 2000/Jcd 5836HR 2000/Jcd ~ c:>. ~ 

~Vo 'bPo 0<:::110 

~o=oo=o~ 
~Vo fbD.. !bD., !bOo 0.52" 5737R 500/Jcd 5837P 750/Jcd 5837G 2000/Jcd 5837Y 2000/Jcd 5837E 2000/Jcd 5837HR 2000/Jcd 

Photocouplers 
Package '1 Output 

Current Transfer Response time tr Turnaon Time ton 
Model No. Features With Isolation Collector RatioCTR - -

4N 6-pin Base Voltage emitter MIN. 
Series DIP 

SPT OPT Terminal Viso v'l:°6~~) 
(%) I, TYP. RL MAX. Ie 

(Vrms) (mA) (Os) (O) (IlS) (mAl 

LTV4N25 General purpose type 0 0 0 2,500 30 20 10 3 100 - -
LTV4N26 General purpose type 0 0 0 1,500 30 20 10 3 100 - -
LTV4N27 General purpose type 0 0 0 1,500 30 10 10 3 100 - -
LTV4N28 General purpose type 0 0 0 500 30 10 10 3 100 - -
LTV4N32 High transfer efficiency type 0 0 0 2,500 30 500 10 - - 5 50 

LTV4N33 High transfer efficiency type 0 0 0 1.500 30 500 10 - - 5 50 

LTV4N35 General purpose type 0 0 0 3,550 30 100 10 - - 3 2 

LTV4N37 General purpose type 0 0 0 1.500 30 100 10 - - 3 2 

Package '1 Output Isolation Current Transfer Ratio CTR Response time t 
Model No. Features 

4-pin B-pin 16-pin "VJ1:ee 
800 Series SPT OPT MIN. (~A) TYP. 

DIP DIP DIP (Vrms) (%) (ilS) RL{O) 

LTV814 AC input type (l-channel) 0 0 5,000 20 fl 4 100 

LTV817 General purpose type (l-channel) 0 0 5,000 -50 5 4 100 

LTV827 General purpose type (2-channel) 0 0 5,000 50 5 4 100 

LTVB47 General purpose type (4-channel) 0 0 5,000 50 5 4 100 

LITE-ON INC., 720 S. Hillview Drive, Milpitas, California 95035.408-946-4873. FAX: 408-942-1527 
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eel 
These symbols appear on many electrical/electronic components distributed in the world market They indicate that a country's standard-
setting agency has approved the design of the component and/or a testing agency has approved the performance of the component in 
meeting the standard. This page lists only those countries that have a symbol to represent their authority. 

e Argentina (IRAM) Instituto 

~ 
Hong Kong Hong Kong Standards ~ Poland Polski Komitet 

Argentino de RacionaJization de & Testing Centre Nonnalizacji Miar i Jakosci (Polish 
Materia1es Committee for Standardization, 

Measures and Quality Control) 

.... ~.T ............ Australia. (SAA) Standards 

~ 
Hungary (MSZH) Magyar ""'P Portugal (CEP) Comissao 

ew~ Association of Australia Szabvanyugi Hivatal (Hungarian Electrotecni.ca Portuguesa \ i 
Office for Standardization) 

@ Austria (OVE) Oesterreichischer rJSr) India (lSI) Indian Standards STAS Romania Institutul Roman de 
Verband fiir Elektrotechnik Institute "Manak Bhavan" Standardizare (Romanian Standards 

Institute) 

18el 
Belgium (CEB) Comite Sll Indonesia Badan Kerjasama i:;:ti Singapore Singapore Institute of 
Eiectrotechnique Beige Standardisasi LIPI-YON! (LIPI- Standards and Industrial Research 

YON! Joint Standardization 
Committee) 

ABNT Brazil (ABNT) Associalrao B Iran Institute of Standards and 

* 
South Africa (SABS) South 

Brasileira de Normas Teonicas Industrial Research of Iran African Bureau of Standards 

@) Canada (CSA) Canadian - Ireland (IIRS) Institute for Spain (IRANOR) Instituto 
Standards Association Industrial Research and Standards Nacional de Racionalizaci6n y 

Normalizaci6n 

@ Czechoslovakia Urad pro 511 Israel (SII) Standards Institution ~ Sweden (SEK) Svenska 
Nonnalizaci a Mereni (Office for ofisrael Elektriska Kommissionen (Swedish 
Standards and Measurements) Electrotechnical Commission) 

@ Denmark (DEK) Dansk 

(f) Italy (CEI) Comitato @ Switzerland (SEV) 
Elektroteknisk Komite (Danish Elettrotecnico Italiano (Italian Schweizerischer Elektrotechnischer 
Electrotechnical Committee) Electrotechnical Committee) Verein Postfach 

~ 
Egypt (EOS) Egyptian 

({) Japan (JISC) Japanese Industrial <@> Turkey (TSE) Turk Standardlari ... Organization for Standardization and Standards Committee Agency of Enstitusu (Turkish Standards 
Quality Control Industrial Science and Technology Institution) 

® Finland (SETI) Electrical 

S Korea, Republic of (South) 

~ 
United Kingdom (BSI) British 

Inspectorate Industrial Advance Administration Standards Institution 

@) France (UTE) Union Technique @E]) Mexico (DGN) Direcci6n General ~ United States Underwriters 
de l'Electricite de Normas Secretaria de Patrimonio Laboratories Inc. 

y Fomento Industrial Puente de Recognized Component Mark 
Tecamachalco 

lli 
Germany, Democratic 

IKEMAI Netherlands (NEC) Nederlands ® United States Underwriters Republic of (East) (ASMW) EUR Elektrotechnisch Comite 
Amt fiir Standardi-sierung Laboratories Inc. 
Messwesen und Warenprufung 
(Office for Standardization, 

rfWfI New Zealand (SANZ) Standards 
~ 

Venezuela CODELECTRA en Metrology and Quality Control) 
Association of New Zealand Con junto con COVENIN Avda. 

. ~ Germany, Federal Republic PPal . 
of (West) (DKE) Deutsche 

~ 
Electrotechnische Kommission im 

® Norway (NEK) Norsk A Yugoslavia Federal Institute of 
DIN und VDE (Gennan 
Electrotechnical Commission of Elektroteknisk Komite (Norwegian 4#- Standardization 

DIN and VDE) Eiectrotechnical Committee) 

ELOT Greece (ELOT) The Hellenic (I) Pakistan Pakistan Standards 
. Organization of Standardization Institution 



direct drive displays 
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Liquid Crystal Displays 
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DISPLAYS, READOUTS, & CRTs 2450 

Liquid Crystal Displays 

alphanumeric multiplexed displays 
Part *76 

dot matrix displays 
Part *94 

REfEIIITDIIOWIIINHR 

!~ 
IIEF!q fOCllLIIMII II"'. --I 

part numbering system 
EXAMPLE 123 D 

I I~ 

I BASIC I 
DISPLAY 

TYPE 

.1 
TERMINATION 

D Standard pins (large glass on 
rear of display) 

E standard edge type (large glass 
on front of display) 

H Standard edge type (large glass 
on front of display) with HEAT SEAL 
CONNECTOR ATTACHED. 

N Standard pin construction (large 
glass on rear of display) but with 
NO PINS ATTACHED 

R Standard pin construction (large 
glass on rear of display) with pins 
and RTV OVERCOAT 

6 
I~ 

I FLUID I 
I 

I 
LIQUID CRYSTAL OPTIONS 

2 -40°C to +94°C Wide range, 
multiplexable, outdoor 

3 -40°C to +85°C Cost effective, 
wide range. multiplexable, out
door 

5 -10°C to + 60°C Standard inex
pensive, not multiplexable 

6 -40°Cto + 104°C Wide viewing 
angle 

8 -20°C to +61 °C Low threshold, 
multiplexable, Indoor 

VIEWING MODE 

D Dichroic Display 

R 
I 

F Positive Image, Transfleclive Display .-1--_ .... 
N Positive Image, Transmissive Display 
P Negative Image, Reflective Display 
R Positive Image, Reflective Display 
T Negative Image, Transmissive 

Display 
W Negative Image, Transfleetlve 

Displqy 

'l.1I iT ~ 
m 

Port *77 

. . lrm ... 

~ .m1.g ·."m 
L- -28 -IB ·m ~ om 

, . 
I L-Wt ......... --L-;,I1I 
I--- W.·VlEWlllllWA __ ---I 

'-----,.It----'---' 

Part *96 

r ...... ,4C1MBlIIDWI 'f1lIlCl1'Ta..-
1lIr ..... CGIIIItI'T8fGP_ =-, 1OfJIII. MIll CIIIBT 10 1OnaM_ 

ABCGMQSW!$,24681 ~~ . ·LXD 5X7 MATRIX· ~J 

I 
I .nlt ....... I i a 

:JIlt OfUllfUI 

tJP-""MfIo 
~JI 
loll 

03 F GH MSZ 
I~ I .. 

II 
II 

~I' 
GLASS II ADDITIONAL ,I 
CODE MODIFICATIONS 

I 
.1 

F Fast response, 

I wide viewing angle 
If applicable 

.1 
POLARIZER 

H Refleetive 
K Transflective 
GH High Humidity, Reflective 
KG High Humidity, Transflective 

• 
MODIFICATIONS 

B Clipped pin to 0.185" 
C Clipped pin to 0.160" 
D Clipped pin 0.125" minimum 
J JEDEC 4, MIL-STD-810C 
M Mask on front of display 
N Mask on rear of display 

'P Colored polarizer on front of display 
'R Colored reflector on rear of display 
S Customer part numer must appear on 

device 
Z other unique customer requirements 

2 Red 4 Yellow 6 Blue 
3 Orange 5 Green 7 Violet 

LXD INC., 7650 First Place, Cleveland, Ohio 44146 • 216-786-8700 • FAX 216-786-8711 • Sales 216-786-8710 
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capability 
Wide Temperature Operation: 
First Minima Technology: 
Low Power: 
Custom Design: 
Large Area Displays: 

Liquid Crystal Displays 

benefit 
-40 to 104°C 
Widest viewing, fast response 
CMOS drive, long battery life 
Uniquely identifies your product 
Sign and video applications 

custom design services ___________________ _ 

LXD will design and manufacture custom displays 
to meet your special requirements. Possibilities 
include large area displays up to 13.5 inches 
square, special characters, legends and symbols 
which convey the exact information that you intend 
for your application. 

Our application staff is available for consultation 
on design criteria and will help guide your selections 
to achieve the best mix of performance and economy. 

LXD will prepare and submit engineering documents 
from our CAD design system for your approval which 
then become a part of the permanent record and act 
as a control documents on the design. 

Prototype displays are produced using production 
tooling, equipment, methods and procedures. You 
can be assured that parts that you evaluate and qual
ify are "production quality" in every respect. 

100% domestic manufacture - ____________ ----
Every display that we sell is manufactured in our 

new 37,000 square foot factory near Cleveland, Ohio. 
A modern clean room facility and automated in-line 
process provide consistent quality and reliability in the 
finished product. 

Critical and proprietary chemical formulations are 
maintained and produced in our on-site chemistry 
laboratory. These compounds make it possible for 

LXD displays to withstand test conditions of 121°C 
and 15 PSI, superheated steam, for over 100 hours 
without failure, (testing performed without polarizers). 

Domestic manufacture also means that you 
face a shorter pipeline for material. Access and 
responsiveness are improved with phones being 
serviced until 6:00 PM (Eastern) for your convenience. 

quality philosophy __________________ _ 

"Quality" is more than a buzz-word, it is a state 
of mind that can be found throughout the LXD 
organization. We have implemented defined quality 
measures at every stage in our production process. 
Statistical Process Control, SPC, methods monitor 
activity in the factory and warn of variations in 
process or procedure. 

Materials are qualified and with each new receipt in
spected to assure continued conformance to specification. 

Vendor control and feedback are an integral part of 
LXD's quality program. Lot control throughout the 
factory allows traceability back to the raw materials. 

100% of the product going through the factory 
receives inspection for electrical and mechanical 
characteristics. Aesthetic criteria are evaluated at 
several stages prior to shipment and special 
handling procedures and protective materials are 
used to prevent damage. 

call LXD for your display needs _______________ _ 
Contact LXD or see our authorized manufacturers 

representative in your area. We will be pleased to dis-
cuss your requirements and how LXD can serve you. 

Reception: 
Sales: 
24 Hour FAX: 

(216) 786-8700 
(216) 786-8710 
(216) 786-8711 

LXD INC., 7650 First Place, Cleveland, Ohio 44146 • 216-786-8700 • FAX 216-786-8711 

EEM 1991 Fo'r manufacturers' sales offices, see yellow pages 
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NEC Electronics Inc. t-IEC 401 Ellis St., Mountain View, CA 94043 - 415/960·6000 - FAX: 415-965-6272 

OPTOELECTRONIC PRODUCTS-FLUORESCENT INDICATOR PANEL DISPLAYS 

Vacuum Fluorescent Indicator Panels are more effective and reliable 
than other display systems. An exceptionally wide variety of sizes, 
styles and configurations are available from NEC. The table below 
provides a brief glimpse at a few selected standard types. Hundreds 
of others are available. 

The principal advantages of FIPs is their inherent brilliance and 
sharpness. They can be driven directly from MOS ICs and operate at 

No. of 
Type No. 

Digits 
Character Format, Symbol 

FIP16X1EA 16 5x7 

FIP16X1CA 16 5x7 

FIP16XM1DA/FIP16DllX 16 5x7, DP, COMMA, 
CURSOR (V) 

FIP16X2BA 32 5x7 16x2line 

FIP16XM2AA/FIP32A 11 X 32 5x7, DP, COMMA, 2 line 16x2line 

FIP20X1DB 20 5x7 

FIP20X1KA 20 5x12 

FIP20X1LB 20 5x7 

FIP20X2CA 40 5x7, DP, COMMA, 2 line 20x2line 

FIP20X2AA/FIP40C5X 40 5x7,2line 20x2line 

FIP1BX2AA 36 5x7, DP, COMMA, 2 line 18x21ine 

FIP20X3AAlFlP60A5X 60 5x7,31ine 20x3line 

FIP20X4AA BO 5x7,41ine 20x4line 

FIP40Xl AAlFIP40A5X 40 5x7, CURSOR 

FIP40X1DAlFIP40E5X 40 5x7 

voltages as low as 10V. 
The normal color of an FIP is blue-green. This is filterable to red, 

orange or yellow with very little visual loss. The basic blue-green color 
is far less fatiguing to the human eye than colors in the red-orange 
end of the spectrum. 

For complete details on NEC FIPs, ask for the FIP Selector 
Guide. 

Character 
Outline Dimensions 

Dimensions 

C.H. C.W. P.H. P.L. P.T. L.P. L.L. 
(mm) (mm) (mm) (mm) (mm) (mm) (mm) 

26.0~~:~ 82.0~~:~ 
, 

3.95 2.3 7.4 MAX. 2.54 14.0 

5.05 3.3 34.0~~:~ 100.0~~:~ 8.5 MAX. 2.54 14.0 

11.3 7.25 43.2 MAX. 208.0~~:~ 9.9 MAX. 2.54 14.0 

5.38 3.03 39.0~~:~ 98.0~~:~ 78+0.7 
. -0.5 2.0 10.0 

11.3 7.25 60.0±1.0 208.0±1.0 13.0 MAX. 2.54 14.0 

9.0 6.3 41.0±0.5 208.0~~:~ 8.0±0.7 2.54 14.0 

15.85 6.4 42.4±1.0 208.0±1.0 9.5±0.7 2.54 14.0 

5.0 3.5 20.5~K~ 115.7~~:~ 6.1±0.7 2.54 6.2 

11.3 7.25 60.0±1.0 252.0±1.0 12.0 MAX. 2.54 16.0 

5.05 3.55 41.0+0.B 
. -0.3 125.0~~:~ 7.8±0.7 2.54 14.0 

9.1 6.4 60.0±1.0 20B.O±1.0 11.3±0.7 2.54 14.0 

5.05 3.55 49.0±1.0 13B.0±1.0 11.0 MAX. 2.0 10.2 

11.3 7.25 90.0±1.0 240.0±1.0 13.3±0.7 2.54 10.0 

5.05 3.55 34.0~~:~ 220.0±0.7 10.0 MAX. 2.54 7.0 

5.05 3.55 34.0~~:~ 220.0±0.7 10.0 MAX. 2.54 B.76 

8-1100 For manufacturers' sales offices, see yellow pages EEM 1991 
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NEe NEe Electronics Inc. 
401 Ellis St., Mountain View, CA 94043·415/960-6000· FAX: 415·965-6272 

OPTOELECTRONIC PRODUCTS - FLUORESCENT INDICATOR PANEL DISPLAYS (cont.) 

Character 
Outline Dimensions 

Dimensions 
No. of 

Type No. 
Digits 

Character Format, Symbol 
C.H. C.W. P.H. P.L. P.T. L.P. L.L. 
(mm) (mm) (mm) (mm) (mm) (mm) (mm) 

FIP40X2CC BO 5x7, CURSOR 5.05 3.55 49.0~~:~ 220.0±0.7 12.2 MAX. 2.54 14.0 40x21ine 

FIP40X6AA 240 5x7, CURSOR, 6 line 5.0 3.5 90.0 MAX. 250.0±1.0 14.0 MAX. 2.0 20.0 40x6line 

FIP12BGX20AAI 12Bx20, GRAPHIC 29.7 191.7 60.0±1.0 23B.0±1.0 13.0 MAX. 2.54 14.0 FIP36A10XT -

FIP4BGX7 AAlFIP4BABXT - 4Bx7, GRAPHIC 7.9 57.1 34.0±1.0 93.0±1.0 9.5 MAX. 2.54 7.4 

FIP16A5R 16 ~:. ~~~;::;:;;::: ~:::: :~:;:;;;:; 5.0 3.0 20.0±1.0 110.0±1.5 B.O MAX. 2.54 10.0 FIP16A5CR 

FIP16A11R 16 1111111111111111' 10.7 6.35 31.0±1.0 200.0±1.5 B.0±0.7 2.54 7.4 

FIP16813R 16 •••••••••••••••• •. IiIIiIIIIl.ID'tD' .• t!.IIlD' .••. IIII .••• 12.5 7.0 33.0±1.0 205.0±1.0 10.0 MAX. 5.0B 10.0 

FIP2086R 20 :::::::::::::::::::: 6.0 3.0 22.B±1.0 134.0±1.0 9.2 MAX. 2.54 14.0 

FIP2089AR 20 ..... 11:11 ....... 11 ....... 11 •. 11 .•.•. 1111 .•. 9.0 5.0 33.0±1.0 205.0±1.0 9.6 MAX. 2.54 14.0 

FIPB085R BO 14 segment 5.0 3.0 39.0±1.0 250±1.0 9.7±0.7 2.54 10.0 40x21ine CURSOR, COMMA, 2 line 

FIP4H5 4 ':' ':' c' .:' 5.0 2.5 14.5±1.0 41.0±1.0 6.5±0.7 2.54 B.O LI '-, LI LI 

FIP4QBS 
4 :8:88 B.O 4.4 20.0±1.0 4B.0±1.0 6.5±0.7 2.54 B.2 

FIP4QBAS 5.0 

FIP4FBS 4 EIE::BE: 7.6 3.6 24.5±1.0 55.4±1.0 65+0.5 
. -1.0 2.54 B.7 

FIP4C98 4 B B:B B B.5 5.0 2B.5±1.0 7B.2±1.0 7.5±0.7 2.54 20.0 

FIP5815 5 lH.B.EJ.B.8. 15.0 B.O 33.0±1.0 9B.0±1.0 7.B±O.7 2.54 5.2 

FIP6C13 6 SSgSSm 12.5 6.B 33.0±1.0 9B.0±1.0 7.B±O.7 4.0 10.5 

FIP7813 7 [I nn'nnTJ'fTi 
~1,r;I,~{,~/,t;I,t;I,t;r, 13.0 6.0 33.0±1.0 9B.0±1.0 B.0±O.7 2.54 7.4 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1101 
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NEC Electronics Inc. NEe 401 Ellis St., Mountain View, CA 94043 - 415/960-6000 - FAX: 415-965-6272 

OPTOELECTRONIC PRODUCTS,-FLUORESCENT INDICATOR PANEL DISPLAYS 

World's first Chip-In-Glass FIP Modules give you beauty that lasts. 

NEC has removed something that used to stand 
between you and truly reliable fluorescent displays. We 
took the anode and grid driver ICs out of theirpackages. 
Then mounted the bare chips directly on the display sub
strate. Result: a trimmed-down, cost-efficient display· 
that solves a host of reliability problems. 

Now, for the first time, the display drivers are on-board 
-in a vacuum-sealed glass envelope that provides the 
ideal protective environment. On-board ICs permit a 
drastic reduction in the number of lead terminals. By 
reducing leads, we further increase dependability. Cre
ate a more compact design. And lower costs to you. 
MINI-MODULES: UP TO 50% SMALLER AND 33% LIGHTER. 

Type No. No. of Character Format, Symbol Digits 

FC20X1 RA-AB 20 5 x 7 DOT MATRIX, CURSOR 

FC20X1 SA-AB 20 5 x 7 DOT MATRIX 

FC20X2JA-AB 40 5 x 7 DOT MATRIX 

FC40X1 LA-AB 40 5 x 7 DOT MATRIX, CURSOR 

FC40X2EA-AB 80 5 x 7 DOT MATRIX, CURSOR 

LARGE MODULES AND GRAPHICS 

We use surface-mount technology to trim our modules 
even more. Board height is up to 50% less than conven
tional modules and weight is reduced by up to 33%. 

Chip-In-Glass FIPs come in four models: 20 charac
ters x 1 line; 20 x 2; 40 x 1; or 40 x 2. All models offer a 5 
x 7 dot character format. The display is brilliant and easy 
to read from virtually any angle. 

FIPs run on a 5V power source. Interface readily with 
your system bus. Execute numerous commands. Fonts 
include: ASCII-7, ECMA-7 (General European, German, 
Scandinavian, Spanish) and JIS. 

If you want beauty that lasts through the years, get the 
bare facts on NEC's Chip-In-Glass FIP modules. 

Character Outline Dimensions Dimensions 

C.H. C.W. P.H. P.L. P.T. 
(mm) (mm) (mm) (mm) (mm) 

5.05 3.55 29 194 24 

9 6.3 30 259 24 

5.05 3.55 34 194 24 

5.05 3.55 29 280 24 

5.35 3.55 40 270 28 

Character Outline Dimensions Dimensions 

Type No. No. of Character Format, Symbol Digits 
C.H. C.W. P.H. P.L. P.T. 
(mm) (mm) (mm) (mm) (mm) 

FM40X6AA-FB 240 5 x 7 DOT MATRIX, CURSOR 5.0 3.5 110 264 45 

FM80X2AA-A 160 5 x 7 DOT MATRIX, CURSOR 3.5 2.05 66 388 43 

FM180GX48BA-CA GRAPHIC 180 x 48 DOT MATRIX - - 90 200 45 

FM240GX64AA-AA GRAPHIC 240 x 64 DOT MATRIX - - 79 164 45 

FM256GX64AB-AA GRAPHIC 256 x 64 DOT MATRIX - - 93 230 45 

8-1102 For manufacturers' sales offices, see yellow pages EEM 1991 
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Nissei Electronics 

LeDs 
CUSTOM 8t STANDARD 

CUSTOM LCD DESIGN SPECIFICATION CHECK LIST 

Custom La> panels are designed and manufactum1to meet your particular needs. Please check the following points, when ordering custom design 

LCS Panels. For outline dimensions A and B of La> panels, it is recommended to refer the "Selection Guide of Glass Dimensions" shown 
on attached sheeL 

1. Panel dimensions 

• Venical tenninal type 

o Top 0 Bottom 0 Top and Bottom 

II~G ~ 'I~ 
r--------------~ --r 

I 
I 
I 
I __________ _____ J 

F 

Symbol Parameter 

A Glass size 

B Glass size 

C* Size of terminal 

• Horizontal terminal type 

o Left 0 Right 0 Left and Right 

Polarizer 

Dimensions Symbol Parameter 
(mm) 

D,E* Display area 

F* Glass thickness 
(1.1,0.7,0.5 mm) 

G Pitch of termina1 

B 

r---------- ....: 
I 
I 
I , 
I 
I 
I 
I , 
, I 
, I ... _---------_.1 

.£.H-

Dimensions 
(mm) 

X 

ij] 
JJ 

Note C*: In the case of pin -connected La> panels, the dimension should normally be 2.5mm. 

2. Operation mode 
o TN positive 

0, E*: The window frame of the case should be designed smaller than this dimension. 

3. Display condition 
o Retlective type 

4. Viewing angle direction 
012:00 ~ lZ:00 

5. Terminal 
o Rubber connector 

o TN negative 
o STN positive 

o 3:00 
o 6:00 

o Pin terminal 
(No. of pins pes) 

o Transmissive type 

o Transflcctive type 
1· .. · .... ·· .... ·'1 "',: : +-

':00 : ............... : 3:00 

o STN negative o Others o 9:00 1'6:00 o Special treatment of pin 
o Heat seal 

6. Driving method and environmental conditions 7. Options o FPC 

o Sratic o Separate type polarizer (fron/back) 
o Dynamic o Non-glare polarizer 
____ ~Du~ Bias o Color polarizer ( color) 

• Driving voltage V o Black mask color 

• Driving frequency Hz o Print ( color) 
• Driving LSI _____ _ o Display color matching 
• Operating tem. __ X; - __ X; 
• Storage tern. __ X; - __ X; 

8. Quotation and others 9. Planned quanti~ and schedule 
• Quanti~ ___ /month 

_____ Itotallot Submission Approval Delivery of Approvaiof Delivery of Initial 
• Applications ___ _ Item of of engineering engineering commercial mass 
• Quotationdate ____ _ block copy drawings samples samples samples !l.roduction 

• Block copy Yes, No 
• Rcquestformodule Yes, No Dare 

Quanti~ .. _ .. _ ....... - ---_ ... .... _ .. _ ... -

Nissei Electronics, 460 E. Middlefield Rd., Mountain View, CA 94043 Tel: (714) 458-66331 (415) 969-5511 Fax: (714) 458-0707 I (4IS) 961-7259 
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SELECTION GUIDE OF GLASS DIMENSIONS 

In designing custom LCD. select outline climcnsiOllS of glass from the following combinations. for 
shoner development time and economy purposes. . 
(The method of selection) 
1. Sclcct dimension A from Table 1 or 2 below. 

TABLElr-~-+~~~~~~-+-=~~~+-~~~~~~~==~ 
TABLE2~~~~~~~~~-L~~~~~~~~~~~~~~ 

2 When dimension of terminal D is less than 3.0 rom, totallcngth of B+C to be selected from Table 3 
or4 below. 

Usc Table 3. when dimension of A is from Table 1. 

TABLE 31 B + C I ~43 1 95 1 71 1 57 47 41 1 35 31 28 126mm 1 

Usc Table 4. when dimension of A is from Table 2. 
TABLE 41 B + C 1 161 1 107 1 80 1 64 53 46 40 35 32 129mm 1 

Recommended to select dimensions smaller but closest to Table 1 through 4 above. 0 

1m" e----------- ] rh" 
-----------" ill e----------1 ill 
I. A .1 0 I. A .1 0 

Single sided terminal type Both sided terminal type 

STANDARD SPECD'ICATIONS POR LCD PANELS 

• E1ec:1moOIIIic:aI CbonIcteristics 

TN type 

PIIIna lInil a-aJ1JUIIIOII 

Sialic 1f2D.1/2II ll3D.1I3E l/4D.1I3E 

Dri¥inl voI!qe V 3. 5 3. 5 3. 5 3. 5 

Sunge _p. nmge 'C .20"-60 .20"-60 ·20-60 ·20-60 

0peratinJ temp. nnge 'C ·IO"-SO G-4O 0"-40 !)-40 

2S'C ms so 100 100 100 
Response rise lime 

O'C ms 300 300 500 600 

2S'C ms 70 100 100 100 
ltesponse clec:ay lime 

O'C ms 300 300 500 600 

ViewinS ansle. VenicaUy cIegnoe ·10"-40 10"-40 10"-40 10'-40 

Viewinl anile. Horizcnwly depe ·30-30 ·30-30 ·30-30 ·30-30 

.. (Norc) Ele!:lrOoOpDc:aI characleriSDCS not shown beniII are IVIilable on Nque51. 

• Typic:al Environmenw Specifications 

l'ar.uneter Oeneral·oun>OSe 
High telllJlel'1!UrO .torage SloraJe at 7O"C 240 hours 
Low lem.,.".!UrO SID,..e Storage It ·20'( 240 hours 

Humidity ",.islance 5tO,.le at 4O'C 9O'IRH 240 hours 
Temllerat .... cvele .2D'C 3_-R.T. ' ... -1VC3Omin. 5 c~les 

Hi.h temlleratu", OtlenItin. OmatinJlaL4O'C 240 hours 
Low temlleratu", ~tinl OPeratinllllO'C 240 hours 

STN type 

Wade temp. nnge 0eneaaI .purpose 

Sialic 1J2D.1/211 I/ICiD.I/4E I/64D.1t91 

3. 5 5 5. 8 :zo 

~85 ~85 ·20-60 ·20-60 

·30-80 ·20-80 0"-40 0"-40 

30 30 100 ISO 

100 100 :zoo 300 

SO 50 150 250 

100 100 600 700 

·10"-40 10"-40 ·30-30 ·30-30 

·30-30 ·30-30 ~40 ~4O 

Wide temoeralUl'e ran2e 
Storage at S,-c 500 hours 
Stora .. at-4O"l': 500 hours 
Stora .. It 6lJ'C 9O'IRH 500 hours 
o4lI'C 6IJonio.-R.T. ","".-In: eonuo. lOc..:les 
Ot>emtin. at 6l1'( 500 hours 
DDenWn2 at .30" SIlO hours 

2450 

NI_I Electronics, 460 E. Middlefield Rd .• Mountain View. CA 94043 Tel: (714) 458·66331 (415) 969·5511 Fax: (714) 458·0707 1 (415) 961·7259 
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2450 DISPLAYS, READOUTS, & CRTs 

CHARAC'IER DOT STANDARD LCD MODULES 

PRODUCT NBR OF DISPLAY MODULE VIEWING CHARACTER DOT MODULE HITACHI 
mM CODE CHARACTERS DIMENSIONS AREA SIZE CONFIGURATION TYPE EQUIVALENT 

(CIws • Unes) (mm) (mm) (mm) (TN or sno (Prod Code) 

I Dev.· 'J1II 
2 Dev.- 8.2 2.95.4.85 5. 7+ CURSOR STN(YeUow) 
3 Dev.- STN(Gray) 

4 NDMI60IS 'J1II 
5 NDMI60ISZ1 16.1 80,36,12 64.5 , 13.5 3.07 , 5.73 5.7 + CURSOR STN(YeUow) HITACHI LM020L 
6 NDMI60ISZ2 STN(Gray) 

7 ND~I602 'J1II 
8 NDMI602Z1 16,2 80,36,11 64.5 , 13.5 2.95,3.80 S.7 + CURSOR STN(Yellow) HITACHI LM052L 
9 NDMI602Z2 STN(G18Y) 

10 NDMlOO2 TN 
11 NDM2002Z1 20,2 116,381 11 82.0, IS.O 3.20,4.85 5,7 + CURSOR STN (YeUow) HITACHI LM070L 
12 NDMlOO2Z2 STN(Gray) 

J3 NDMlOO4 TN 
14 NDM2004ZI 20,4 98,60,12 76.0,25.2 2.95.4.15 5.7 + CURSOR S'J1II(YeUow) HITACHI LM04L 
IS NDM2004Z2 STN(Gray) 

16 NDM2402 TN 
17 NDM2402Z1 24,2 118,36, 13 93.S • IS,S 3.20 , 4.S5 5,7 + CURSOR STN (yellow) HITACHI LM060L 
18 NDM2402Z2 STN(Gray) 

19 NDM4002 TN 
20 NDM4002Z1 40.2 5.7 + CURSOR S'J1II(YeUow) 
21 NDM4002Z2 STN (Gray) 

I. DRIVING METHOD: 5V, 1/160, I/4B J. VIEWJNG mRECTION: 11'f 6 O'CLOCK (OPTION: 11'f 12 O'CLOCK) 

2. ENVIRONMEmAl. SPECIFICATION: 4, OPERATION MODE: POSITIVE (OPTION: NEGATIVE) 
TN OPERATING II-SCl' C, STORAGE ·20-70" C 

(OPTION: WIDE TEMPERATURE RANGE TYPE) S, DISPLAY CONDITION: REFLECTIVE (OPTION: EL OR LED BACKLIGHT TYPE) 
S11'f OPERATING 0-50" C. STORAGE .211-60" C 

PRODUCT NBR OF DISPLA Y 
m;M CODE CHARACTERS 

(CIws • Lines) . 

I DLC6310 
2 DLC63UlZi S.2 
3 DLC631OZ2 

4 DLC61020 
5 DLC6102Z1 16. I 
6 DLC6102Z2 

7 DLC61010 
S DLC610lZI 16.2 
9 DLC61OIZ2 

10 DLC62060 
11 DLC6206ZI 20.2 
12 DLC6206Z2 

13 DLC620S 
14 DLC620SZ1 20.4 
IS DLC62OSZ2 

16 DLC6309 
17 DLC6309Z1 24,2 
18 DLC6309Z2 

19 DLC6312 
20 DLC6312Z1 40.2 
21 DLC6312Z2 

CHARAC'mR DOT STANDARD PANELS 

PANEL VIEWING 
DIMENSIONS AREA 
W, H.T(mml W,Hlmml 

40,0 x 26.0 (21.0)x 2,7 36.0 x 17.0 

70.0. 22.6 (19,0) x 2.7 64.7 x 14.5 

70,0. 22,6 (19,0) • 2.7 64.7. 14,5 

90.0 , 30,0 (24,6) x 2.7 84,0. 18,6 

93,85. 38.1 (30.4S) • 2,' 77.9 • 24,9 

105.5.25.0 (21.0) , 2,7 94.5. 16.5 

160.0.27.5 (22.5) , 2.7 154.4. IS.S 

CHARACTER DOT DOT SIZE (mm) PANEL 
SIZE CONFlGURATION DOT GAP (mm) TYPE 
Cmml (TNorSTNl 

0.545 • 0.645 'J1II 
2.95.4.S5 S.7+CURSOR 0.055 S'J1II(YeUow) 

STN(Gray) 

0.55.0.75 TN 
3.07 , 5.73 5.7+ CURSOR 0.08 STN (YeUow) 

STN(Oray) 

0.5S.0.SO TN 
2.95,3,80 S.7+CURSOR 0.05 STN (YeUow) 

STN(Gray) 

0.60,0.65 TN 
3.20,4.85 5.7 + CURSOR 0.05 STN(Ycllow) 

STN (Gray) 

0.55,0.55 TN 
2.95,4.15 5,7+ CURSOR 0.05 STN (YeUow) 

STN (Gray) 

0.60,0.65 TN 
3.20.4.S5 Sx7+CURSOR 0.05 STN(YeUow) 

STN (Gray) 

0.60,0.65 TN 
3.20,5.55 5.7+CURSOR 0.05 STN(Ycllow) 

STN (Oray) 

J, VIEWING DIRECTION: 'Ill 6 O'CLOCK (OPTION: TN 12 O"CLOCK) 

4. OPERATION MODE: POSITIVE (OPTION: NEGATIVE) 

2450 

1. DRIVING MImIOD: SV, 1/160, I/4B 2. ENV~ON~~~~:~I~C~'!1~,: STORAGE .20 _ 70" C 

(OPTION: WIDE TEMPERATURE RANGE TYPE) 
STN OPERATING 0 .... 40" C, STORAGE ·20 - 60" C S. DISPLAY CONDITION: REFLECTIVE (OPTION: TRANSMISSIVE, TRANSFLECTIVE) 

Nlssel Electronics, 460 E. Middlefield Rd .• Mountain View. CA 94043 Tel: (714) 458"6331 (415) 969-5511 Fax: (714) 458-0707 I (415) 961-7259 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1105 
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[J[UlRR LIQUID CRYSTAL DISPLAYS 

HIGH QUALITY CUSTOM AND STANDARD LIQUID CRYSTAL DISPLAY 
PRODUCTS AT COMPETITIVE PRICING. 

SHORT LEAD TIME 
*PROTOTYPES IN 4 to 6 WEEKS 
*PRODUCllON IN 6 TO 8 WEEKS 

EXPEDIllNG SERVICE AVAILABLE 
ON SPECIAL REQUEST 

Ocular Inc. specializes in full custom Liquid Crystal Display manufacturing. A complete line of standard 
devices are also available from our catalog. 

Ocular is a service oriented company. Our engineering department will assist you in developing the LCD 
from a conceptual idea to reality. Our photomasks are CAD generated to cut design time and ensure 
accuracy. We can also provide the elastomeric connectors, LED backlightings, and metal or injection 
molded plastic bezels to meet your overall design needs. 

Equipped with advanced array processing capability, Ocular's 
LCD products feature: 

* COMPETITIVE PRICING 
* HIGH QUALITY AND RELIABILITY STANDARDS 
* HIGH CONTRAST AND BRIGHTNESS 

CUSTOM LCD MODULES 

* QUICK SWITCHING TIME 
* LOW POWER CONSUMPTION 
* LARGE SIZE PANELS UP TO 35- SQUARE 
* WIDE TEMPERATURE RANGE 

Built to your speClflCo.tlons, Oculo.r's custOM LCD Modules slgnlflCo.ntly reduce your Mo.nufo.cturlng 
overheo.d o.ssoclo.ted with the o.sseMloly of LCDs o.nd the LCD clrlver electronics. It helps streo.Mline 
your Mo.nufo.cturlng cost o.ncl Increo.ses your production throughput. 

Our engineers o.re highly experlencecl o.ncl· 
co.n help you to design 0. Moclule tho. t Is 
cost effective o.nd relio.lole. Our flexllole 
Mo.nufo.cturlng line co.n ho.nclle vlrtuo.lly 
o.ny Size requireMents. 'vie o.re geo.red 
to serve you whether your voluMe 
requireMents o.re In the 100's or lOOK's. 

OCULAR CUSTOM MODULE FEATURES, 

lIE ECOnQMlco.l 
I( Rello.lole o.ncl high Quo.lity 
lIE Optlono.l Ioo.ck light ling 

key po.ds o.nd other ho.rclwo.re. 
I( Ruggecl Meto.l or Injection 

Molcled plo.stlc hOUSing. 
lIE Softwo.re developMent nt 

o.fforclo.lole cost. 

610 Presidential, 1100, Richardson, 1)( 75081. Tel: 214-437-2561 • Fax: 214-437-2562 

e-1106 For manufacturers' sales offices, see yellow pages EEM 1991 
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aCULRR STANDARD LCD PRODUCTS 
MODEL 51 CHARAClER HEIGHT 0.35" MODEL 36 CHAR. HEIGHT 0.50" MODEL 40 CHAR. HEIGHT 0.35" 0.50" 0.70" tOO" 

m=B=B.B.m ~T'O.OOI 
L f.O:O.L!J 

100.001 
~f.O:O.C!J 

MODEL 41 CHAR. HEIGHT O.SO" MODEL 45 CHAR. HEIGHT 0.35" MODEL 60 CHAR. HEIGHT O.SO" 0.70" tOO". 

[ [LBO 0 ° fi1 I---~ iDO.oS·SEr L:J·B:B:B·tt [i:f.O.O.Qj LQ.~f:O. :IJ.~ 

MODEL 81, CHAR. HEIGHT 0.50" MODEL 80, CHAR. HEIGHT 0.50" 

ID a·D D.aa.a~ I o. ~O.D: __ . ~.~ ~I~I~I~I~I~I~I~I i 
~------------~ 

STANDARD LCD ORDERING OPTIONS: 
TEMPERATURE RANGE OPERATING STORAGE POLARIZER MODE CONNECTOR 

-40'C TO 85'C -55'C TO 90'C REFlECTIVE DUAL IN UNE PINS 
INDUSIRIAL GRADE TRANSFlECTlVE ELASTOMERIC (NOT AVAILABE ON ALL 
COMMERCIAL GRADE -10'C TO 55'C - 20'C TO 60'C TRANSMISSIVE MODELS) 

STANDARD INTELLIGENT LCD MODULES 
Shown below o.re sO!'le of OCULAR's LCD l'Iodules. DeSigned to confor!'l to the Industry sto.ndo.rds, Oculo.r's sto.ndo.rd 
LCD !'Iodules cOon be used o.s drop In replo.cel'lents, loath electrlco.lly o.nd !'Iecho.nlCo.lly, for !'lost eXisting designs. 

OM4-20 4X20 CHAR. 5Xa DOT. OMl-16 lX16 CHAR. 5Xa DOT OM2-16 2X16 CHAR. 5Xa DOT. 

I .o.o~ 
---0.00---

93.00 -80.00-- 2.50- ---7'9.00--

10.00- --70.35-- iil 2.50- -- 75,00 -- ! - .........-61.00-

2.50 - - n- -11- 2.5. 1 ~~ 3.'" -- 73.50-- ~56,15-- ~ 

8.0(1- ,:!l'CH2.s.fX~"33.oe - -2.40 N 

·T··········· 
II " 

11 0' ~ 
, 

I , 
II, ',1 

I1I11I111111111111111 

~§~~ III gg~ ~ Il 
0'" 8 8 M(f)NO;< :~tal ,I 

QI ~ " ~ ~ ~ g:i ~ l.!d=~ 11 @ ~ I I ' II 
, 

".80- =-- 50.60 -_I ~~ 4.50= 
- -2.54 Xl4 

2.50 ~7'!!.oo----
-6 .. 50-- ru 4.00- --76.00--

11.00-1 --76.00-
'--- 8 •. 00 

OMl-40 lX40 CHAR. 5Xl0 DOT. OM2-20 2X20 CHAR. 5xa DOT. 

182.000 116.00 

¥ 2.50-f II 
... 00- 108.00 

2.5" 
175.000 11.50- 95.00 

I ~ 163.500 CD 17.50- --_-83.00--

1 ~ -73.20--
... 75 

~~ rf~ I I ~~ Ifl I'" ";-L 
1111111111111111111111111111111111111111 Il F:i I ~q 

MN In •• :li I~ ~ 
!!iii! 

I~te I I 
(9 ~J 

~ 3.50-' L - - 3.00 
~ 0 ! 2.50 JL-2.5" l04"MO ; ~ " coi 16.70-1 154.400 

OM2-40 2X40 CHAR. 5xa DOT OM2-24 2X24 CHAR. 5xa DOT 

o frs< 
182.000 

111 
m l~g:: 

116.00 

175.000 108.00 

I 0 

95.QO 
163.500 ~17.50- --- 83.00---

--76.20--~ 2.50- 1 
- - 3.35 

~ , 1 1 r--;-. '" 1 I 00 .--{= 1'! ar i ii 11111111111111111111111111111111111111111 ~ ggrj== .: 
I ;~ 

~te T i~y e ~:J ~ 3.50-! L ~ ~ -2$4 

'" 16.70J ::I !l ! 2.S0 -154.400 

610 Presidential Drive. #1 00, Richardson, TX 75081 * Tel: 214-437-2561 * Fax: 214-437-2562 
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SUPER TIME SAVER! 

Do you work with ICs? Do you have trouble finding the 
IC you need? Are you sick and tired of sifting through 
dozens of manufacturers' data books? Do you have 

trouble comparing one set of specs to another? Are you sick 
and tired of wasting time? 

Do we have good news for you! Get your hands on the latest 
annual copy of the IC Master. The Master will save you both 
time and money. Here's how. 

The Master lists every single IC you can buy. Better yet, the 
Master lists ICs by function. You know what you want to do. 
The Master tells you who makes what for what you want to do. 

There's more! The Master lists every known altemate source to 
every integrated circuit.· If somebody makes a substitute for an 
IC, the Master tells you. And fast! 

Want to fmd a custom or semicustom IC? The Master tells you 
who the manufacturers are, what their capabilities are, and 
what design tools you need. 

Looking for a distributor or a local sales office? The Master 
tells you where they are. Got a technical problem? The Master 

tells you who to call. Can't figure out a part number? The 
Master tells you how the part number systems work. 

There's more! The Master has a section on microprocessor 
development tools with complete performance parameters. 
There's another section on programmable logic devices giving 
you everything from output configuration to PLD development 
systems. 

Want to know if there's an application note available on a 
given part? The Master tells you! 

If your question has anything to do with integrated circuits, you 
need the IC Master. Subscribe now by calling (516) 227-1314. 
Ask for Marie Botta. Tell Marie you need the Master now. 

If you prefer, write to Marie, Hearst Business 
Communications, 645 Stewart Ave., Garden City, NY 11530. 
She'll mail you the IC Master subscription form right away. 

And, if you tell her you saw it in the 1991/92 EEM, she'll take 
$10 off the subscription price! 

Ie MASTER 
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"' THigh Quality Monochrome Monitors", T o l' I Chassis, Kit & Tube Mount Configurations 0 l' I 

Is your existing 
design being 
discontinued/price 
escalated by your supplier? We will Retrofit 
your existing design, economically and with 
our upgradedjeatures. Fax your specs today. 

Our Standard Practice: Customize to your input signal & mechanical requirements 

Quality Features Specifications 
- All circuitry on one PCB for reliability 
- Accepts TIL or Composite Video signals 
- All controls easily accessible from monitor top 
- Highlighted Video feature compatible with the mM 

PC/compatible Hightlighted Video 
- Display thermally stabilized 
- Electronic horizontal video centering 
- Protected against incorrectly applied sync signals 
- Display can be run without signal applied 
- Vertical oscillator easily changed from 47 to 63 Hz. 
- Vertical sync input polarity easily changed 
_00,50 or 100 tilt standard on 7",9" and 12" 

chassis models 
- Meets UL, CSA and DHHS rules on radiation 

Options 
-Wide range of Phosphors 
-Remote Brightness and Contrast 
-Kit form or space saving chassis 
-120 VAC Power Supply 
-+ 12VDC power connector 
-10 or 20 pin header 
-TIL/Composite Video on one board 

Input Signals: 
m 
Signal: Positive Polarity +2.5V to +5.0V. Reverse polarity 

signals may require board modification 
Video Input Impedance: 470 ohms 
Bandwidth: Within 3db from 10Hz to 26M Hz 
Vertical Input Impedance: greater than 1 K ohms 
Typical Signal: 180 microsecond~ 
Acceptable Range: 100 to 1200 microseconds 
Horizontal Input Impedance: Greater than 6K Ohms 
Typical Signal: 4.5 microseconds 
Acceptable Range: 2.5 to 30 microseconds 
Composite Video: 
Signal: O.7V to 1.8V of composite peak to peak video 
Input Impedance: 75 ohms 
Bandwidth: Within 3db from 10Hz to 26MHz 

GeometriC Distortion: 
Within 2% EIA standard DOT/Ball chart. Variation between 
adjacent characters <1 0% in alphanumeric display application. 

Scanning Frequencies: 
Factory adjusted for operation within 1 kHz of center frequen
cies at 15.7kHz, 18.6kHz, 21.6kHz, 31.5kHz or 44 kHz. 

5" Diagonal Chassis 20mm 700 15 in2 max 650mA 650 Lines 4.60 4.88 8.61 3.0 4.5 
7" Diagonal Chassis 20mm 85° 26 in2 max 1150mA 700 Lines 5.90 7.95 8.20 10 12 
9" Diagonal Chassis 20mm 85° 35 in2 max 1150mA 750 Lines 7.25·9.50 9.50 10 12 
9" Diagonal Yoke 20mm 85° 35 in2 max 1150mA 750 Lines PCB: 5.33 x 7.010 10 12 

12" Diagonal Chassis 20mm 90° 55 in2 max 1250mA 900 Lines 9.25 11.50 11.00 11 13 
12" nal Yoke 20mm goo 55 in2 max 1250mA 900 Lines PCB: 5.33 x 7.010 10 12 

Copyright 1991, OMNI VISION, INC. All rights reserved, Publlcatlon 91-1136 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1109 
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Optrex Corporation. 
LIQUID CRYSTAL DISPLAY MODULE 

Graphic Type/DMF Series 

Features 
(1) Low voltage operation, Low power consumption. 
(2) Compact, Light, Thin. 
(3) Graphic, Figure, and Character display. 
(4) High contrast, Wide viewing angle as Super TN 

Standard Module Formats: 
Dot Pixels *1) Dot Size Dot Pitch 

LCDP are employed. 
(5) Large area display as CRT. 
(6) Black and White Technology now available. 
(7) Choices of EL or CCT Backlighting. 

Module Dimensions Viewing Area Driving Methods *2) Variation 
(WxH) Type No. (WxHmm) (WxHmm) (WxHxDmm) (WxHmm) (duty/blas) R EL FL OHP 

112x 128 OMF5002N 0.49 x 0.50 0.53 x 0.54 

OMF608N 0.55 x 0.55 0.60 x 0.60 
160x 128 OMF5001N 0.54xO.54 0.58 x 0.58 

OMF5003NY-FW'S) 0.54 x 0.54 0.58 x 0.58 

OMF633N 0.48 x 0.48 0.53 x 0.53 
240 x 64 OMF5005N'S) 0.49 x 0.49 0.53 x 0.53 

240 x 128 OMF660N 0.40 x 0.40 0.45 x 0.45 
256 x 128 OMF682N'S) 0.43xO.43 0.47 x 0.47 

480 x 64 OMF612N 0.41 x 0.41 0.47 x 0.47 
OMF605AN 0.41 xO.41 0.47xO.47 

480 x 128 OMF624AN 0.41 x 0.41 0.47xO.47 
OMF6102N'5) 0.43 x 0.43 0.47 x 0.47 

640 x 200 
OMF651AN 0.32 x 0.46 0.35 x 0.49 

OMF61 07NWU-FW'~ 0.32 x 0.46 0.35 x 0.49 

OMF666AN 0.33xO.33 0.36 x 0.36 

640 x 400 
OMF665NB 0.33 x 0.33 0.36 x 0.36 
OMF675NB'~ 0.29xO.29 0.32 x 0.32 

OMF694NWU-FW'5) 0.33xO.33 0.36 x 0.36 
640 x 480 OMF6106N'~ 0.30 x 0.30 0.33 x 0.33 

Neutral Mode, Yellow Mode and Blue Mode etc, are 
available. 

90.6 x 110.0x 12.8 

129.0x 102.0x 11.2 

129.0x 102.0x 12.8 

(152.0 x 112.0 x 23.0) 

180.0 x 75.0 x 15.0 

(180.0 x 65.0 x 12.0) 

144.0 x 104.0 x 12.5 

(147.0x 116.0x 12.0) 

260.00 x 58.0 x 12.0 

259.0 x 90.0 x 12.6 

259.0 x 90.0 x 12.6 

(268.0 x 94.0 x 12.6) 

275.0 x 132.0x 12.6 

(296.0 x 152.0 x 19.8) 

282.0 x 183.0x 13.0 

378.0 x 260.0 x 24.0 

(263.0 x 191.0x5.0) 

282.0 x 201.0 x 27.0 

(2J:1.0 x 195.4 x 13.5) 

Various types of back light are available in its series, and 
stated with following abbreviations. 
R ..... Reflective Type EL... With EL 
FL ... .with Cold Cathode Fluorescent Tube 
OHP .. Transmissive for OHP 
BW ... Black and White with FL 

• FOR ON-SITE DEMONSTRATIONS AND IN-DEPTH 
TECHNICAL ASSISTANCE REGARDING STANDARD 
AND CUSTOM DISPLAY REQUIREMENTS, PLEASE 
CONTACT US FOR AN IMMEDIATE RESPONSE: 

66.0 x 77.0 1/1280 1/12B 

101.0 x 82.0 1/640 1/9B 

101.0 x 82.0 1/1280 1/12B 

(101.0x82.0) 1/1280 1/12B 

132.0 x 39.0 1/320 1/6B 

(132.0 x 39.0) 1/640 l/9B 

114.0x64.0 1/1280 1/12B 

(127.0 x 70.0) 1/640 1/9B 

229.5 x 36.0 1/640 1/9B 

229.5 x 66.0 1/640 1/9B 

229.5 x 66.0 1/640 1/9B 

(229.5 x 66.0) 1/1280 1/12B 

232.0 x 106.0 1/2000 1113B 

(232.0 x 106.0) 1/2000 1/13B 

238.5 x 152.0 1/2000 1113B 

' 238.5 x 152.0 1/2000 1/12B 

(210.0x 131.0) 1/2000 1/13B 

238.0 x 152.0 1/2000 1113B 

(219.0x 166.0) (1/2400 1/14B) 

fa SATORI ELECTRIC (AMERICA) INC. 
3830 DEL AMO BLVD., S,UITE 101, TORRANCE, CA 90503 
TEL. (213) 214-1791 FAX (213) 214-1721 

0 0 - -
0 0 - -
0 0 - -
- - 0 -
0 0 - -
0 0 - -
0 0 - -
0 0 - -
0 0 - -
0 0 - -
0 0 - -
0 0 - -
0 0 0 -
- - 0 -
0 0 0 -
- - - 0 

- - - 0 

- - 0 -
0 0 - -

2450 
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-
-
-
-
-
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-
-
-
-
-
-
0 

0 

-
-
0 

-
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Optrex Corporation. 
LIQUID CRYSTAL DISPLAY MODULE 

Character Type/DMC Series 

Standard Module Formats: 

*1) Character Size 
Display Format Type No. Display Fonts rtJxHmm) 

DMC16106A 5x11 dots 3.2xB.2 

DMC16106C 5xBdots 3.2x5.95 

DMC16117A 5xBdots 3.2 x 5.95 

16 characters x 1 line DMC1612B 5 x 7 dots + Cursor 4.B4x9.66 

DMC16129 5 x 7 dots + Cursor 4.S4x9.66 

DMC16101A-EB 5x11 dots S.2x3.2 

DMC16105-LY 5xSdots 3.2x5.95 

DMC161BB-LY 5xBdots 6.0x 14.54 

DMC16207 5x S dots 2.95 x 5.55 

DMC16230 5 x 7 dots + Cursor 4.S4x9.66 

16 characters x 2 lines DMC16249B 5xSdots 2.95 x 4.35 

DMC16202-LY 5xSdots 2.95 x 5.55 

DMC16204 5xSdots 2.95 x 5.55 

DMC16204-LY 5xSdots 2.95 x 5.55 

16 characters x 4 lines DMC16433 5xBdots 2.95 x 4.75 

20 characters x 1 line DMC20171 5 x 7 dots + Cursor 3.2x5.55 

20 characters x 2 lines DMC20215 5xSdots 3.2 x 5.55 

DMC20261 5xS dots 3.2x5.55 

20 characters x 4 lines DMC20434 5xBdots 2.95x4.75 
DMC204S1-LY 5xS dots 2.95 x 4.75 

24 characters x 1 line DMC2413S 5x11 dots 3.2xS.2 

24 characters x 2 lines DMC24227 5xSdots 3.2x5.55 
32 characters x 1 line DMC32132 5x 11 dots 3,2xB.2 

32 characters x 2 lines DMC32216 5xSdots 3.2x5,55 
DMC32239 5xSdots 3.45 x 5.55 

40 characters x 1 line DMC40131 5x 11 dots 3.2xB.2 

DMC40202-LY 5xBdots 3.2 x 5.55 

40 characters x 2 lines DMC40205-LY 5xBdots 3.2x5.55 

DMC4021B 5xBdots 3.2x5.55 

40 characters x 4 lines DMC4057 5xBdots 2.7Bx 4.B9 

DMC40401N 5xBdots 2.7Bx4.B9 

OPTREX LCD Character Modules are available in many 
backlighting options as well as in standard TN and N-TN 
Fluid Technologies. 

• FOR ON-SITE DEMONSTRATIONS AND IN-DEPTH 
TECHNICAL ASSISTANCE REGARDING STANDARD 
AND CUSTOM DISPLAY REQUIREMENTS, PLEASE 
CONTACT US FOR AN IMMEDIATE RESPONSE: 

Features 
(1) 8-bit or 4-bit MPU interface is available. 
(2) 160 JIS type characters such as Alphabet, Numeral 

and Kana and 32 special characters and symbols can 
be displayed by internal character generator (ROM). 

(3) Random symbols can be displayed by character 
generator (RAM). 

(4) Many instructional functions by means of program 
such as "clear display," "home cursor," "on/off 
cursor," "blink character," "shift display," "shift 
cursor," "read/write display data," etc. are available. 

(5) Compact and light weight design enable easy 
assembly on device. 

(6) Single" + 5V" power supply (except for Extended 
Temperature Type). 

(7) Low power consumption. 

*2) Variation 
Dot Size Module Dimensions TN Type *3)NTN Type 

(WxHmm) rtJxHxDmm) R H EL LED R EL LED 

0.6xO.7 BOx36x10 0 0 0 - - - -
0.6xO.7 BOx36x10 0 0 0 - - - -
0.6xO.7 BOx36x10 0 0 0 - 0 0 -

0.92 x 1.1 122x33x11 0 0 0 - - - -
0.92x 1.1 122x33x11 0 0 0 - - - -
0.7xO.6 S5x36x 10 - - 0 - - - -
0.6xO.7 BOx36x15 - - - 0 - - -

1.152x1.765 151x50x14.2 - - - 0 - - 0 

0.55 x 0.65 SOx44x11 0 0 0 - 0 0 -
0.92x 1.1 122 x 44 x 11 0 0 0 - 0 0 0 

0.55xO.5 BOx36x11 0 0 0 - 0 0 -
0.55xO.65 ' 84x45x15.1 - - - 0 - - 0 

0.55 x 0.65 B4x40x10.9 0 - - 0 - - -
0.55 x 0.65 BOx40x16.1 0 - - 0 - - -
0.55 x 0.55 B7x60x11 0 0 0 - 0 0 -

0.6xO.65 1B2x33.5x13 0 0 0 - - - -
0,6xO.65 116x44x 11 0 0 0 - 0 - -
0.6xO.65 116x37x11 0 0 0 - 0 0 0 

0.55 x 0.55 9Bx60x11 0 0 0 - 0 0 0 

0.55xO.55 9S.5x 61 x 15.6 - - - 0 - - 0 

0.6xO.7 11Bx36x11 0 0 0 - 0 - -
0.6 x 0.65 11Sx36x11 0 0 0 - 0 0 -

0.6xO.7 174.5x31 x 11 0 0 0 - - - -
0.6xO.65 175x44x11 0 0 0 - - - -

0.65 x 0.65 174.5x31x11 0 0 0 - 0 0 -
0.6xO.7 lS2x33.5x 11 0 0 0 - - - -
0.6 x 0.65 lS2x34.5x 15.1 - - - 0 - - 0 

0.6 x 0.65 170x31.5x 15.5 - - - 0 - - -
0.6 x 0.65 lS2x33.5x 11 0 0 0 - 0 0 0 

0.5xO.55 190x 54x 10 0 0 0 - 0 0 0 

0.5xO.55 190x54x11 - - - - 0 - 0 

Type Operating Temp. Storage Temp. 

Normal Temp. O·C- +50·C - 20·C - + 70·C 

Extended Temp. - 20·C - + 70·C - 30·C - + BO·C 

(lSATORI ELECTRIC (AMERICA) INC. 
3830 DEL AMO BLVD., SUITE 101, TORRANCE, CA 90503 
TEL. (213) 214-1791 FAX (213) 214-1721 . 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1111 
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Philips Components PHILIPS DISCRETE SEMICONDUCTORS 

Discrete Products Division LIQUID CRYSTAL DISPLAYS 
A North American Philips Company 

LIQUID CRYSTAL DISPLAYS, STANDARD 
0:;;::9 

Extended Illumination Reliability Drive 'ri Mounllng Recommended 
Type Number Mode Grade Melhod Technology Driver IC(s) 

LHA142U-22 transmissive extended direct 7.5 to 9.5 fixed-pin PCF8576 
LTA141R-12 rellective commercial direct 3 til 6 fixed-pin PCF8576 
LTA141F-12 transllective commercial direct 3 to 6 fixed-pin PCF8576 
LTA141R-22 rellective extended direct 3 to 6 fixed-pin PCF8576 
LTA141F-22 transllective eXtended direct 3to6 lixed-pin PCF8576 
lTA331R-ll rellectiYe commercial MUX1:16 5 elastomer 
lTA331F-ll transllectiYe commercial MUX1:16 5 elastomer 
LTA332R-l1 reflectiYe commercial MUX1:16 5 elastomer 
LTA332F-ll transllectiYe commercial MUX1:16 5 elastomer 
LTA341R-ll rellective commercial MUX1:16 5 elastomer 
LTA341F-ll transllective commercial MUX1:16 5 elastomer 
LTA342R-ll reflective commercial MUX 1:16 5 elastomer 
lTA342F-ll transllective commercial MUX1:16 5 elastomer 
LTA343R-ll rellective commercial MUX1:16 5 elastomer 
lTA343F-ll transflective commercial MUX1:16 5 elastomer 
LT0101R-ll reflective commercial direct 3t06 elastomer PCF2112,PCFII72,PCF8577 
lT0132R-ll reflective commercial MUX1:2 2.8 elastomer PCF8576 
LTOI33F-21 transflective extended MUX1:2 5 elastomer PCF1175 
lT0201R-ll reflective commercial direct 3to6 elastomer PCF2112,PCF8577 
LT0202R·12 njllect~e commercial direct 3to6 fixed-pin PCF2112,PCF8577 
LTD202R-22 rellective extended direct 3to6 fixed pin PCF2112,PCF8577 
lT0202F-22 transflective extended direct 3to6 fixed pin PCF2112,PCF8577 
LT0203R-ll reflective commercial direct 3 to 6 elastomer PCV2112,PCF8576 
lT0203R-21 reflective extended direct 3 to 6 elastomer PCF2112,PCF8576 
LT0203F-21 transflective extended direct 3to6 elastomer PCF2112,PCF8576 
lT0211R-ll reflective commercial MUX1:2 2.8 elastomer PCF2111,PCF8576,PCF8577 
LT0211F-ll transflective commercial MUX1:2 2.8 elastomer PCF2111, PCF8576,PCF8577 
lT0211R-21 refleclive extended MUX1:2 2.8 elastomer PCF2111,PCF8576,PCF8577 
LT0211F-21 transfleclive extended MUX1:2 2.8 elaslomer PCF2111,PCF8576,PCF8577 
LT0221R-ll reflective commercial direct 3 to 6 elastomer ICl7106,PCF2112,PCF8577 
LT0221R-12 reflecl~e commercial direct 3106 fixed pin ICl7106,PCF2112,PCF8577 
LT0221F-12 transfleclive commercial direct 3106 fixed pin ICl7106,PCF2112,PCF8577 
lT0221R-22 reflective extended direct 3to6 fixed pin ICl7106,PCF2112,PCF8577 
lT0221F-22 transflective extended direct 3106 fixed pin ICl7106,PCF2112,PCF8577 
LT0221R-ll refleclive ·commercial direct 3106 elastomer PCF2112,PCF8577 
lT0222R-12 reflective commercial direct 3106 fixed pin PCF2112,PCF8577 
LT0222F-12 transflective commercial direct 3t06 fixed pin PCF2112,PCF8577 
LT0222R-21 reflective extended direct 3106 elastomer PCF2112,PCF8577 
LT0222F-21 transflective extended direct 3106 elastomer PCF2112,PCF8577 
LT0222R-22 reflective extended direct 3to6 fixed pin PCF2112,PCF8577 
lT0222F-22 transflective extended direct 3t06 fixed pin PCF2112,PCF8577 
LT0224R-ll reflective commercial direct 3t06 elastomer PCF2111 (X2k PCF8576 
LT0225R-ll reflective commercial direct 3t06 elastomer ICl7106, F8577 
LT0226R-ll reflective commercial direct 3t06 elastomer PCF2112!X2j,PCF8576 
LT0226R-12 reflective commercial direct 3t06 lixed pin PCF2112 x2 ,PCF8576 
lT0226F-12 trans1lective commercial direct 3to6 fixed pin PCF2112(x2j,PGF8576 
LT0226R-21 reflective extended direct 3to6 elastomer PGF2112(x2,PCF8576 
lT0226F·21 transflective extended direct 3t06 elaslomer PCF2112tlPCF8576 
LT0226R-22 reflective extended direct 3t06 lixed pin PCF2112 x2 ,PCF8576 
LT0226F-22 transflective exlended direct 3t06 fixed pin PCF2112 x2 ,PCF8576 
LT0227R-12 reflective commercial direct 3 to 6 fixed pin ICl7103,ICM7 II,PCF8576 
LT0227R-22 rellective extended direct 3t06 fixed pin ICl71 03, ICM7211 ,PCF8576 
LT0227F·22 transflective extended direct 3t06 fixed pin ICl71 03,ICM7211 ,PCF8576 
lT0228R-12 rellective commercial direct 3to6 fixed pin PCF211~X2VCF8576 
lT0229R-12 rellective commercial direct 3 to 6 fixed pin PCF2112( ), CF8577(X2j 
LT0229R-22 reflective extended direcI 3t06 fixed pin PCF2112(x2),PCF8577(x2 
LT0229F·22 transflective extended direct 3t06 fixed pin PCF2112(x2),PCF8577(x2) 
LT0231R-ll rellectiye commercial MUX 1:3 3.1 elastomer PCF8576,TSC805 
LT0232R-21 rellective extended MUX1:3 3.1 elastomer ICL7129,PCF8576 
LT0233R-ll reflective commercial MUX1:2 2.8 elastomer PCF2111 (x2),PCF8576 
LT0234R-21 rellective extended MUX1;4 4.5 elastomer PCF8576 
lT0235R-12 rellectiYe commercial MUX1:3 3.1 fixed pin PCFR8566 
LT0241R-12 rellective commercial direct 3to6 fixed pin PCF2112,PCF2577 
LT0241R-22 reflective extended .direct 3 to 6 fixed pin PCF2112,PCF2577 
LT0241F-22 transflective extended direct 3 to 6 fixed pin PCF2112,PCF2577 
lT0242R-12 reflectiYe commercial direct 3106 fixed pin PCF2112,PCF8577 
lT0242R-22 reflectiYe extended direct 3to6 fixed pin PCF2112,PCF8577 
lT0242F-22 transflective extended direcl 3.to 6 fixed pin PCF2112,PCF8577 
lT0261R-12 reflective commercial direct 3 to 6 fixed pin PGF2112,PCF8577 
lT0261R-22 reflective extended direct 3 to 6 fixed-pin PCF2112,PCF8577 
LT0261F-22 transflective extended direct 3 to 6 fixed-pin PCF2112,PCF8577 
LT0262R-12 reflective commercial direct 3 to 6 fixed pin PCF2112 X3j,PCF8576(X2) 
lT0262R-22 reflective extended direct 3106 fixed pin PCF2112 x3 ,PCF8576(x2) 
lT0262F-22 transflective extended direct 3 to 6 fixed pin "'"'T"-lT0263R-12 ~:~:~~~: commercial direct 3to6 fixed pin PCF2112 x2 ,PCF8577(x2) 
lT0263R-22 extended direct 3 to 6 fixed pin PCF2112 x2 ,PCF8577(x2) 
lT0264R-22 reflective extended direct 3t06 fixed pin PCF2112 x2 ,PCF8577(x2) 
lT0264F-22 transflective extended direct 3to 6 fixed pin PCF2112~x2 ,PCF8577(x2) 
lT0321R-12 reflective commercial direcl 3 to 6 fixed pin HEF4 54 ,PCF8576 
lT0351R-ll reflective commercial MUX1:2 2.8 elastomer PCF2111(x4) ,PCF8576(x3) 

LIQUID CRYSTAL DISPLAYS, TWISTED NEMATIC MODULES 
Number Outline Viewing Character lIIumln· 
01 Char- Type Dimension Area Character Size it Drive ::tI':~~ ation 
acters Number (mm) (mm) Format (mm) Opt Method Mode Comments 

LTM233R-l0 92.5 x 25.0 x 11.0 65.8 XII. 7 Segment 3.20 x 6.00 270 Mux 1.20 + 5V Rellective -
lTM541R-l0 87.0 x 27.5 x 11.0 64.7 x 13. 7 Segment 2.20 x 6.40 270 Mux 1:40 + 5V Reflective -
lTNlllR-l0 80.0 x 36.0 x 12.0 64.5 x 13. 5x7+Cur 3.07 x 6.56 270 Mux 1:16 + 5V Reflective -
lTNlllR-50 80.0 x 36.0 x 12.0 64.5 x 13. 5x7+Cur 3.07 x 6.56 90 Mux 1:16 +5V Reflective -

1 x 16 lTNlllF-l0 80.0 x 36.0 x 12.0 64.5 x 13. 5x7+Cur 3.07 x 6.56 270 Mux 1:16 +5V TransllectiYe El Bll, LXL111-G 
LTNlllF-50 80.0 x 36.0 x 12.0 64.5 x 13. 5x7+Cur 3.07 x 6.56 90 Mux 1:16 +5V TransflectiYe ELB/l, lXll11-G 
LPH3575-1 80.0 x 36.0 x 12.0 64.5 x 13. 5x7+Cur 3.07 x 6.56 270 Mux 1:16 +5V Reflective Black Bezel 
LTN211R-l0 84.0 x 44.0 x 12.0 61.0 x 15. 5x7+Cur 2.96 x 5.56 270 Mux 1:16 +5V Reflective -
LTN211F-l0 84.0 x 44.0 x 12.0 61.0 xIS. 5x7+Cur 2.96 x 5.56 270 Mux 1:16 +5V Transflective EL B/l, lXL211-G 
LTN211R-50 64.0 x 44.0 x 12.0 61.0 xIS. 5x7+Cur 2.96 x 5.56 90 Mux 1:16 +5V Reflective -

2 x 16 lTN211R-50 84.0 x 44.0 x 12.0 61.0 x 15. 5x7+Cur 2.96 x 5.56 90 Mux 1:16 +5V Transflective El B/l, LXL211-G 
LTN211-lEO 84.0 x 44.0 x 14.5 61.0 x 15. 5x7+Cur 2.96 x 5.56 270 Mux 1:16 + 5V Transflective lEO B/L Built In 
LTN2212R-l0 80.0 x 36.0 x 11.0 61.0 x 16. 5x7+Cur 2.95 x 5.55 270 Muxl:16 + 5V Reflective -
LPH3511-1 84:0 x 44.0 x 12.0 61.0 x 15. 5x7+Gur 2.96 x 5.56 270 Mux 1:16 +5V Reflective Black Bezel 

2 x 20 lTN221R-l0 116.0 x 37.0 x 11.0 83.0 x 18. 5x7+Cur 3.20 x 5.55 270 Mux 1:16 + 5V Reflective -
lTN221F-l0 116.0 x 37.0 x 11.0 63.0 x 18. 5x7+Cur 3.20 x 5.55 270 Mux 1:16 + 5V Transftective EL B/L, LXL221-G 

PROVIDENCE PIKE, SLATERSVILLE, RI 02876, 401n62-3800, FAX 401n67-4497 
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PHILIPS DISCRETE SEMICONDUCTORS 

LIQUID CRYSTAL DISPLAYS 

LIQUID CRYSTAL DISPLAYS, TWISTED NEMATIC MODULES (Cont.) 
Number 
01 Char· 
acters 

2 x 24 

2 x 40 

Type 
Number 

LTN222R·l0 
LTN222F-l0 
LTN243R·l0 
LTN243F·l0 
LTN243R·50 

Outline 
Dimension 

(mm) 

116.0 x 37.0 x 11.0 
116.0 x 37.0 x 11.0 
182.0 x 33.5 x 11.0 
182.0 x 33.5 x 11.0 
182.0 x 33.5 x 11.0 

Viewing 
Area 
(mm) 

83.0 x 18. 
83.0 x 18. 

154.4 x 15.8 
154.4 )( 15.8 
154.4 )( 15.8 

Character 
Format 

5x7+Cur 
5 x 7 + Cur 
5x7+Cur 
5x7+Cur 
5x7+Cur 

LIQUID CRYSTAL DISPLAYS, SUPER TWISTED NEMATIC MODULES 
Number Oulline 
01 Char· Type 
acters Number 

Dimension 
(mm) 

1 x 16 LBNll1R-l0 80 x 36 x 12 
LBNll1R-30 80 x 36 x 12 

2 x 16 LBN211R·l0 84 x 44 x 12 
LBN211R-30 84 x 44 x 12 

2 x 20 LBN221R-l0 116 x 37 xii 
LBN221R-30 116x37xl1 

. 2 x 24 LBN222R-l0 116 x 37 xii 
LBN222R-30 116x37xll 

2 x 40 LBN242R-l0 182 x 33.5 x 11 
LBN242R·30 182 x 33.5 x 11 

LCD FORMATS 

LHAl42 

r---93'~ 
34~i - i! .. 

LTA341 

Viewing 
Area 
(mm) 

64.5 x 13.8 
64.5 x 13.8 
61.0)( 15.8 
61.0 x 15.8 
83.0 x 18.6 
83.0 x 18.6 
83.0)( 18.6 
83.0 x 18.6 

154.4 )( 15.8 
154.4 x 15.8 

c - - - -160 -- -- ~--

27.~IE- - n u_ - ' " ,:11.5 Li,-- - - - _ 
LTA343 

r- 50.8- 'I 

22.~~~.9 
,- 37.5-1 

20·~ka~:~g¥.5 
LT010l LTOl33 

1~[~i~~8 
LT0201 

,.27.9._, 
i'D--, . [Q~' -38 -30.4 1.B.BI12.7 20.3 HI.Ii;S.8;8 20.hfaa~~a16 ! .. I..:---- I "',:,-_-~::.~:,-_:_. ; ~ __ :_-__ - __ ~ 

LTD2D2 LTD2D3 LTD211 

Character 
Format 

5 x 7 + Cur 
5 x 7 + Cur 
5x7+Cur 
5 x 7 + Cur 
5 x 7 + Cur 
5 x 7 + Cur 
5 x 7 + Cur 
5x7+Cur 
5x7+Cur 
5x7+Cur 

~50,8-~ 50.7 
3o·tl~I.I3;B.B! 27 30·tl:rl.~;B.Bi 12,7 

,- 50.8 1 

30.il~:~,·l.BB.lc.',c--,-B-~~i-!i i:'2.7 
I ~ ____ r.n)". 
l ------ . 

LT0221 LTD222 LTD224 
also available In elastomer also available In elastomer 
mounting technolog, mounting technDlogy 

---50.8 -... -50.8-- - - 50.8 ., 

30·tl[+I~1~~B~2.7 30f!CB.B:B.BJ 127 30'fl['~~;B;8.BJ 10 
LTD225 LT0226 LTD227 

also available In elastomer 

,..--50.8-, 

(Ii' .. " 
30tILB.B.B.8.B~ 10 

LTD228 

-50.s-----, 

30Hfrieill~ 1 
LTD232 

mounting technolog, 
,------69,8-- "-'_-:1 -50.8- ., 

3o·tl[B.B;B.B;B~l3i 1,2-7 30-H[~raB~B~02 
LTD229 LTD231 

,..---69.8- -~ 

20·H~~~~~~$ 
,_..... --69.8---

20·~[~~~i~s!ij.aBBB;j $ 
LTD233 LTD234 

Character lIIumln· 
Size '" Drive Supply atlon 
(mm) Opt Method VoHage Mode Comments 

2.70 x 5.55 270 Mux 1:16 + 5V Reflective -
2.70 x 5.55 270 Mux 1:16 + 5V T ransflective EL B/L. LXL211·G 
3.20 x 5.55 270 Mux 1:16 + 5V Reflective -
3.20 x 5.55 270 Mux 1:16 + 5V Transflective EL B/L. LXL242-G 
3.20 x 5.55 90 Mux 1:16 + 5V Reflective -

Character lIIumln· 
Size '" Drive Supply allon 
(mm) Opt Melhod VoHage Mode Comments 

3.07 x 6.56 270 Mux 1:16 + 5V Reflective Green Mode Sin 
3.07 x 6.56 270 Mux 1:16 + 5V Reflective Blue Mode Sin 
2.96 x 5.56 270 Mux 1:16 + 5V Reflective Green Mode Stn 
2.96 x 5.56 270 Mux 1:16 + 5V Reflective Blue Mode Stn 
3.20 x 5.55 270 Mux 1:16 + 5V Reflective Green Mode Sin 
3.20 x 5.55 270 Mux 1:16 + 5V Reflective Blue Mode Stn 
2.70 x 5.55 270 Mux 1:16 + 5V Reflective Green Mode Stn 
2.70 x 5.55 270 Mux 1:16 + 5V Reflective Blue Mode Stn 
3.20 x 5.55 270 Mux 1:16 + 5V Reflective Green Mode Stn 
3.20 x 5.55 270 Mux 1:16 + 5V Reflective Blue Mode Stn 

! 

50.8 
69.8- "J r - -69.8' . J 

30.4 19\[""'8'88" LlrS' B'S"B-';' 1,2 38; +", iI7.83~,I, '. ;17.8 I LaAT '- . ' .. '" I'L"'" L 
LTD235 LTD241 LTD242 

,-- -93.8 .. - '1 Ii ",. [I 

'"'I 8.T 
30.tll8.B:B.B:l;l,B:8.Bi 12.7 

LT0261 

r-------' -- 114 - .. , 

r 1,."'''8' "'88' 8' (ill I 46'" m'25 
·r~ .~. _-, ____ , -'- ~l 
LT0264 

LTD262 
.. .. -93.8-- " - 1 

3![a~~~;!~;6B! h.8 
LT0263 

,- 26-, t - 69.8, .. -i 
-, 30·t&Ei:i4.4 

, 114 

: I 

i •. ! I 

LTD321 
bargraph 

bargraph 12'LT0351 

1 111111111111111 [11111111I11111111J 

LPH3511·1 LPII3575·1 

LTM233 LTM541 

I 111111111111111111 [ 111.111111111 
LTMlll1\BN111 LT1I211JLBN211 

LTII221/l1N221 L TN222JLBN222 

III·~-'.II 
LTII2431LBN242 

PROVIDENCE PIKE, SLATERSVILLE, RI 02876, 401/762-3800, FAX 401/767-4497 
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~~LCD 

Since it began producing BIW picture tubes in the early 1970s 
for the first time in Korea, Samsung Electron Devices (SED) 
added its new business lines for color picture tubes (CPTs), 
monitors, terminals in the 1980s. 

Also SED cmrently manufactures a wide variety of computer 
products, LCDs and VFDs - a further step toward becoming a 
frontrunner in the world's visual and data display products 
manufacturing industry. 

II APPLICATIONS 
• Telephone • Word Processor 
• Facsimile Machine • Laptop Computer 

In May, 1990, SED started to run a new LCD plant including 
STN production line whose capacity is the largest in the world. 

But not satisfied with those achievement, SED not only 
improves the quality of its products, but also diversifies the 
.models and functions of them to make better and cheaper 
products. 

SED's new brand name, SAMTRON is now, loved by 
consumers throughout the world. 

In the near future, SED will become the frontrunner of the 
world's visual data display products industry, making such 
advanced products as TIT for color TV or high resolution and 
high reliability display goods. 

Ij FEATURES I 
• Wide viewing angle and high contrast image 
• Low voltage and low power consu!1lption 

• Electronic Typewriter • Portable Data Terminal Equipment • Thin, light and compact 
• Pas Terminal • Over Head Projection • High reliability and quality 
• Copy Machine • Fish Finder • Wide range of operating temperature 
• Hand Carry Game Machine • Other Display Devices 

U EXPLANATION OF MODEL NO I 
@]@]ITmITJ[TII][!][E]~~[!]OO 

<D ® @ @ ® ® ® @ CD ® ® @) @ 
<D Symbol of LCD Module 
® Module Types: C: Character, G: Graphic 
@ Character Type: Number of characters per line, Graphic Type: Number of row dots 
® Character Type: Number of lines, Graphic Type: Number of column dots 
® Development Number: Successive No (00-99) 
@ LCD Mode: LCD Type + LCD Color 
CD Backlight Mode: Backlight Type + Backlight Color 
® Temperature Range+Viewing Direction + Power Supply 
® Polarizer Type + LCD Mode 
@)Chassis Mode+Connector Mode 
@ Revision Number (0-9 or A-Z) 

" INFORMATION ON ORDERING 
• Model No 
• Display Mode (TN, STN) and background color (Yellow Green, Blue, Neutral ... ) 
• Backlight (None, ElL, LED, CCFL) and backlight color 
• Temperature Range (Normal, Extended) 
• Viewing direction (6:00, 12:00, ... ) 
• Power Supply (Single source, Double source) 

• A variety of backlights 

• Polarizer Type (Reflective, Transflective (Positive, Negative), Transmissive (Positive, Negative) 
• Chassis Plating (NiCr, Dacro) 
• Connector (Non, Pin (Straight, Right-Angle), Flexible Cable) 

8-1114 For manufacturers' sales offices, see yellow pages EEM 1991 



2450 DISPLAYS, READOUTS, & CRTs 2450 

~~LCD 

Only for TN type 
TYPE OPERATING TEMP. . STORAGE TEMP. 

NORMAL 

EXTENDED 

• CHARACfER MODULES 
NO. OF DISPLAY CHARACTER SIZE MODULE SIZE 

HOLE-HOLE VIEWING CHARACTER DOT 
MODEL NO. DISTANCE AREA SIZE SIZE CHAR.xLINE FONTS (WxHxT) (WxH) (WxH) (WxH) (WxH) 

8x1 UC-Q81-01 5 x 7 DOTS WITH CURSOR 84x44x 10 79(76)x36 61 x 15.8 6.45 x 10.75 1.25x1.3 
16x 1 UC-161-Ql 5 x 7 DOTS WITH CURSOR 80x36x 10.5 75x31 64.5x 13.8 3.07x6.56 0.55xO.75 

UC-161-Q2 5 x 7 DOTS WITH CURSOR 80x38.7x 10.5 75x31 64.5x13.8 3.07x6.56 0.55xO.75 
UC-161-03 5x7 DOTS 115x35x10 110x30 99x 13 4.9x 7.95 0.9x 1.05 
UC-161-Q4 5x 7 DOTS WITH CURSOR 80x36x 10 75x31 64.5x 13.8 3.07x6.56 0.55xO.75 

UC-161-05 5 x 7 DOTS WITH CURSOR 85x32.6x 10.5 80x31 61 x 16 2.95x7.15 0.55xO.75 

UC-161-06 5 x 7 DOTS WITH CURSOR 80x36x 10.5 75x31 64.5x 13.8 3.15x6.3 0.55xO.7 
UC-161-07 5 x 10 DOTS WITH CURSOR 80x36x10 75x31 64.5x 13 3.2x8.2 0.6xO.7 

UC-161-08 5x7 DOTS WITH CURSOR 122x33x11 115x25 99x13 4.84x9.66 0.92x 1.1 

UC-161-10 5 x 7 DOTS WITH CURSOR 80x36x8 75x31 65.6x 13.8 3.2x6.6 0.6xO.7 

16x2 UC-162-Q1 5 x 7 DOTS WITH CURSOR 84x44x 10.5 79(76)x36 64.5x 13.8 2.78x4.89 0.5xO.55 

UC-162-Q2 5 x 7 DOTS WITH CURSOR 80x36x 10.5 75x31 64.5x 13.8 2.78x4.89 0.5xO.55 

UC-162-Q3 5 x 7 DOTS WITH CURSOR 122x44x 10.5(15) 115x37 99x24 4.84x9.66 0.92x1.1 

UC-162-Q4 5 x 7 DOTS WITH CURSOR 85x36x 10.5 80x31 64.5x 13.8 2.78x4.89 0.50xO.55 
UC-162-Q5 5 x 7 DOTS WITH CURSOR 84x37x 10 77.5 x • 64x16.4 3.15x5.5 0.59xO.64 

UC-162-06 5 x 7 DOTS WITH CURSOR 84x44x 10 79(76)x36 61 x15.8 2.96x5.56 0.56xO.66 
UC-162-07 5 x 7 DOTS WITH CURSOR 85x32.6x 10.5 80x31 61 x16 2.95x5.55 0.55xO.65 

UC-162-08 5 x 7 DOTS WITH CURSOR 80x36x 10.5 75x31 64.5x 13.8 2.95x4.35 0.55xO.5 
UC-162-Q9 5 x 7 DOTS WITH CURSOR 80x30x 10 77x24 63.5x 15.8 2.96x5.56 O.56xO.66 

UC-162-10 5 x 7 DOTS WITH CURSOR 84x44x11 79 (76)x36 61 x16 2.95x5.55 0.55x·0.65 

UC-162-11 5 x 7 DOTS WITH CURSOR 64x45x15 79 (76)x36 61 x16 2.95x5.55 0.55xO.65 

UC-162-12 5x 7 DOTS WITH CURSOR 90x36x 15 75x31 64.5x 13.8 2.95x 4.35 0.55xO.5 

16x4 UC-164-01 5x7 DOTS WITH CURSOR 87x60x10 82x55 61.8x25.2 2.95x4.75 0.55xO.55 

20x1 UC-201-01 5 x 7 DOTS WITH CURSOR 116x38x10 108x29 83 x 18.6 3.20x5.95 0.6x 0.7 

UC-201-02 5 x 7 DOTS WITH CURSOR 182x33.5x11 175x26.5 154x15.3 6.7x11.5 1.3x 1.3 
20x2 UC-202-01 5 x 7 DOTS WITH CURSOR 116x37x10 108x29 83x18.6 3.2x 5.55 0.6xO.65 

UC-202-04 5 x 7 DOTS WITH CURSOR 115x38x10 108x29 83 x 18.6 3.2x5.55 0.6xO.65 

UC-202-05 5 x 7 DOTS WITH CURSOR 116x37x11 108x29 83x 18.6 3.2x5.55 O.6xO.65 
UC-202-06 5 x 7 DOTS WITH CURSOR 9Sx30x 10 92x24 80.3 x 15.8 3.2x5.55 0.6xO.65 

UC-202-07 5 x 7 DOTS WITH CURSOR 126x37x15 108x29 83x 18.6 3.2x5.55 0.6xO.65 
20x4 UC-204-Ql 5 x 7 DOTS WITH CURSOR 98x60x11 93x55 76x25.2 2.95x4.75 0.55xO.55 

24x1 UC-241-Q1 5 x 7 DOTS WITH CURSOR 126x36x 10.6 121 x31 100x 13.8 3.07x6.56 0.55 x 0.75 
24x2 UC-242-Q1 5 x 7 DOTS WITH CURSOR 118x36x10 113x31 93.5x 15.8 3.15x5.75 0.55xO.55 

UC-242-02 5 x 7 DOTS WITH CURSOR 108.Sx34.8x 10 . 93.5x 15.8 3.15x5.75 0.55xO.55 
UC-242-03 5x 7 DOTS WITH CURSOR 118x36x11 113x31 93.5x 15.8 3.20x5.55 0.6xO.65 

40x1 UC-401-01 5x7 DOTS WITH CURSOR 182x38.5x11 175 x 26.5 154.5x 15.a 3.05x6.56 0.55xO.75 

40x2 UC-402-01 5 x 7 DOTS WITH CURSOR 182x35x11 175x28 154.5x 15.8 3.2x5.55 0.6xO.65 
UC-402-02 5x 7 DOTS WITH CURSOR 182x33.5x10 175x26.5 154.5x 15.a 3.15x5.55 0.55xO.6 
UC·402-03 5 x 7 DOTS WITH CURSOR 170x30x 10 167x24 155.1 x 15.8 3.2x5.55 0.6xO.65 
UC-402-04 5x 7 DOTS WITH CURSOR 170x31.5x15 167x23.2 151.6x14.2 3.2x5.55 0.6xO.65 

40x4 UC-404-Ql 5x 7 DOTS WITH CURSOR 190x55x 10 183x48 147x29.5 2.78x4.89 0.5xO.55 

80x2 UC·802-01 5 x 7 DOTS WITH CURSOR 259.8 x 38.9 x 11 252.6x31.7 222x 16.5 2.2x4.35 O.4x 0.5 

DRIVING APPROX. BACK·LIGHT 
NO. OF DISPLAY 

MODEL NO. METHOD WEIGHT TN STN 
CHAR.xLlNE (DUTY) (g) NONE EL LED NONE EL LED 

ax1 UC-Qal-0l 1/a 35 0 0 0 0 

16x1 UC-161-01 1/16 25 0 0 0 0 

UC-161-02 1/16 25 0 0 0 0 

UC-161-03 1/16 28 0 0 0 0 --
UC-161-04 1/16 25 0 0 0 0 

UC-161-QS 1/16 26 0 0 0 0 

UC-161-06 1/8 25 0 0 0 0 

UC-161·07 1/11 25 0 0 0 0 

UC-161-Q8 1/8 29 0 0 0 0 

UC-161-10 1/16 25 0 0 

16x2 UC-162-01 1116 30 0 0 0 0 

UC-162-02 1/16 30 0 0 0 0 

UC-162-03 1/16 35 0 0 0 0 0 0 

UC-162-04 1116 31 0 0 0 0 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1115 
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~~LCD 

DRIVING APPROX. BACK-LIGHT 
NO. OF DISPLAY 

MODEL NO. METHOD WEIGHT TN 
CHAR.xLlNE (DUTY) (g) NONE EL LED NONE 

16x2 UC-162'()5 1116 31 0 0 
UC-162·06 1116 31 O· 0 0 
UC-162-07 1116 30 0 0 0 
UC-162'()B 1116 30 0 0 0 
UC·l62-09 1116 30 0 0 
UC-162·10 1116 30 0 0 0 
UC-162-11 1116 32 0 , 
UC-162-12 1116 33 0 

16x4 UC·164-01 1116 50 0 0 0 
20xl UC·201'()1 1116 44 0 0 0 

UC-201'()2 118 48 0 0 0 
20x2 UC·202.()1 1116 45 0 0 0 

UC-202.()4 1116 45 0 0 0 
UC-202'()5 1116 45 0 0 0 
UC-202.Q6 1116 43 0 0 
UC-202.Q7 1116 60 0 

20x4 UC-204.()1 1116 55 0 0 0 
24xl UC-24Hl1 1116 45 0 0 0 
24x2 UC-242·01 1116 45 0 0 0 

UC-242-02 1116 48 0 0 0 
UC-242-03 1116 48 0 0 0 

40,,1 UC-401-01 1116 75 0 0 0 
40x2 UC-402'()1 1116 80 0 0 0 

UC-402-02 1116 80 0 0 0 
UC-403'()3 1116 76 0 0 
UC-404-04 1116 100 0 

40x4 UC-404.()1 1116 125 0 0 0 
80x2 UC-802'()1 1116 150 0 0 

• GRAPHIC MODULES 

DOTS MODULE SIZE 
HOLE-HOLE VIEWING 

DorPITCH 
DOT 

MODEL NO. DISTANCE AREA SIZE PIXELS (WxH) (WxHxT) 
/WxHI /WxHI 

(WxH) 
IWxHI 

120x32 UG-I2A-Ol 152x56x15 140x48 90x32 0.70xO.49 0.65xO.75 

240x64 UG·24B-Ol 180x75x13.8 176x64 132x39 0.53xO.53 O.4B x 0,48 

UG-24B-02 lBOx75xl0.5 176x64 132.6x39 0.53xO.53 0.48 x 0.48 

UG-24B-03 180x65x12 176x54 132x39 0.53xO.53 0.49 x 0.49 

UG-24B-04 149x57x13 t45x46 117x41 0.47xO.47 0,44 x 0;44 

240 x 128 UG-240-01 144x 104x 12.5 138x 100 114x64 0.45xO.45 0.4 x 0.4 

UG-240-02 176x96x 12 168x88 135x76 0.53 x 0.53 0.49 x 0,49 

256 x 128 UG-.250'()1 147xl16x12 135x 108 127x70 0.47xO.47 0.43 x 0,43 

480x64 UG-4BB-Ol 296.8x76.2x 11.7 262x67 239.4 x 38.1 0.49 x 0.49 0.44xO.44 

UG-48B-02 180x120x13.8 262 x 67 240x38 0.49xO.49 0.44 x 0.44 

UG-48B-03 260x58x 12 252x50 229.5x36 0,47 x 0.47 0,41 xO.41 

480 x 128 UG-48D-Ol 270xl10xl1.1 262 x 102 242x69 0.48 x 0.48 0.43 x 0.43 

UG-480-02 268x94x 12.6 260 x 86 231.5x66 0.47 x 0.47 0.43 x 0.43 
640 x 200 UG-64E-Dl 270x152x12 260 x 146 248 x 114 0.375 x 0.525 0.335 x 0.475 

UG-64E-D2 270x 150x 16 262 x 142 234 x 104 035 x 0.49 0.32xO.46 

UG-64E.()3 270xlO4x13 256 x 98 236,4x78 0.36xO.36 0.33xO.33 

640 x 400 UG-64H-Dl 270 x 198x 13.5 262x190 236 x 153.6 O.36xO.36 0.33xO.33 

UG-64H-D2 290x170x12 282 x 162 236x 152 0.36xO.36 0.33xO.33 

640 x 400 (BIW) UG-64H-D3 270x198x13.5 262 x 190 236 x 153.6 0.36 x 0.36 0.33xO.33 
640 x 480 (B/W) 0.30xO.30 0.27xO.27 

c8SAMSUNG 
Electron Devices 

HEAD OFI'ICE 
10-14TH FL. DAE·KYUNG BLDG .. 2·KA. 
TAEPVUNG·AQ CHUNG·KU. SEOUL. KOREA 
TEL: 727-3331-3. 727-3351-3 
TLX; STARNEC 32387 
FAX: 02-n4-6659 
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SAIITRON DISPLAY INC. (USA OFI'ICE) 
14251 E. ARESTONE BLVD. 
SUITE 101 LA MIRADA CA .• 90638 U.S.A. 
TEL. 213-802-8425 
TlX: 183423 SEDLA 
FAX: 213-802-8820 

TOKYO OfFICE 
6TH Fl SU~ BERUDE BlDG. 2-3·1 
KANDA. CHI'1OIJA.KU. 101<'/0, JAPAN 
TEL: 813-258-8550 
TLX: 2228009 SANSEI 
FAX: 81:J..258.a534 

LONDON OfFICE 
SAMSUNG HOUSE 3 RIVERBANK WAY 
GREAT WEST ROAD BRENTFORD 
MIDOX TW 8, 9 AI; UDNDON U.K 
TEL: (44-81) 862/.9311 
TLX: 25823 L.G 
FAX: (44-81) BB2.Q096 

For manufacturers' sales offices, see yellow pages 
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STN 

EL LED 

0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

DRIVING APPROX, 
METHOD WE,:" /Dum 

1132 120 

1164 150 
1164 150 

1164 185 

1164 120 
11128 150 

11128 200 
1164 170 
1164 190 

1164 180 

1164 190 

11128 190 

11128 190 

11200 450 
11200 480 
1/200 290 
1/200 540 
11200 500 
1/200 540 

.-KIlIIG_ 
24F. ADMINARY CENTRE. lOWER 1. 
18 HARCOURT ROAD CUEENSWAY. 
HONG KONG 
TEL: 8S2-88U063 
TlX: 83236 HS1l\RHX 
FAX: 8S2-5-888-12<12 
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SII.· 
Seiko Instruments 

DOT MATRIX MODULES 
Seiko Instruments USA Inc.(SII) Dot Matrix 
Character Modules were designed with your 
application in mind. The expanded range offers 
a wide variety of sizes, all using industry stan
dard controllers and drivers. They are now 
available with our grey-mode Supertwist option 
for enhanced contrast and viewing angle. The 
compact modules are also available with an 
electroluminescent (EL) backlight or LED panel 
for use in dark environments. 

o 5 x 7 Dot Matrix plus cursor 
o Character generator and data RAM on board 
o Compact, lightweight and low cost 
o Single 5 volt input 
o 4 or 8 bit parallel interface 
o EL or LED backlight available 
o Wide temperature option available 

GRAPHIC MODULES 
SII offers a wide variety of graphic LCD modules 
featuring Supertwist (STN) technology. Their 
excellent contrast and viewing angle solve many 
of the problems associated with large LCD 
displays. Our new FSTN technology provides 
the desirable black and white display when 
combined with CFL edgelighting. 

Options 
o Standard 4 or 8 bit parallel interface 
o Reflective, transflective, or 

transmissive polarizers 
o Positive or Negative (transmissive only) 

image 
o CFL or EL backlighting 
o Black and white using FSTN 

technology 

CUSTOM DISPLAYS 
With over 15 years of custom LCD experience, 
SII can meet your needs for custom LCDs or 
custom Liquid Crystal Display Modules (LCM). 
Special type styles or graphic patterns are 
possible in glass sizes from 1/4" x 1/2" up to 1 0" 
x 7". Static drive up to 1 1240 duty cycle, colored 

LIQUID CRYSTAL DISPLAYS 

No, Characters 
Model 
M1641 
L1651 
M1632 
L1642 
L1652 
L1614 
L2012 
L2014 
L2432 
L4042 
M4024 

Model 

F1016 
G191C 
G2436 
G24461,2 
G242Cl,2 
G321C2 
G482C3 
G648D 
G644F 
G645P 
G642G2 
664362 

x No. Lines 
16 x 1 line 
16 x 1 line 
16 x 2 lines 
16x2lines 
16x2lines 
16x4lines 
20 x 2 lines 
20 x 4 lines 
24 x 2 lines 
40 x 2 lines 
40 x 4 lines 

Dot Format 
(Col. x Row) 

100 x 64 
192 x 128 
240 x 64 
240 x 64 
240 x 128 
320 x 200 
480 x 128 
640 x 200 
640 x 400 
640 x 400 
640 x 480 
640 x 480 

Outside Dim. Character 
(WxHx D) Size 

80 x 36 x 11.3 3.07 x 5.73 
151x40x11 6.00 x 14.54 
85 x 30 x 11.3 2.78 x 4.27 
80 x 36 x 11.3 2.95 x 3.80 
122x44x 11.3 4.84 x 9.66 
87 x 60 x 11.6 2.95 x 4.15 
116 x 37 x 11.3 3.20 x 4.85 
98 x 60 x 11.6 2.95x4.15 
118 x 36 x 11.3 3.20x4.85 
182 x 33.5 x 11.3 3.20 x 4.85 
190 x 54 x 11.3 2.78 x 4.27 

Outside Dim. Viewing Area 
(WxHxD) (WxH) 

140 x 110 x 14.3 100 x 68 
98 x 86 x 13.4 77.5 x 54 
180x75x11.3134x41 
193 x 79 x 15.1 134 x 41 
180x110x15.1 134x76 
166 x 134 x 15.1 128 x 110 
270x110x12 242x69 
270 x 150 x 12 239 x 104 
270 x 198 x 12 236 x 153.6 
324 x 190 x 18 218 x 138.8 
272 x 209.4 x 14.7 220 x 168 
255.5 x 172 x 10.6 208 x 153 

Dot Size 
(WxH) 

0.55 x 0.75 
1. 52 x 1.765 
0.50 x 0.55 
0.55 x 0.50 
0.92x1.10 
0.55 x 0.55 
0.60 x 0.65 
0.55 x 0.55 
0.60 x 0.65 
0.60 x 0.65 
0.50 x 0.55 

Dot Size 
(WxH) 

0.85 x 0.85 
0.33 x 0.33 
0.49 x 0.49 
0.49 x 0.49 
0.47 x 0.47 
0.34 x 0.48 
0.45 x 0.45 
0.32 x 0.46 
0.33 x 0.33 
0.30 x 0.30 
0.30 x 0.30 
0.27 x 0.27 

1. Includes built-in controller 2. Available with CFL edge light 3. Serial interface 

polarizers, and a variety of backlighting methods 
round out Seiko Instruments custom capabilities. 
Complete design and applications assistance is 
only a phone call away. Contact SII when your 
deSign calls for custom LCDs or LCMs, you will 
like the results. 

Selko Instruments USA Inc. Electronic Components DiviSion, 2990 W. Lomita Blvd., Torrance, CA 90505 (213) 517-7770, 
FAX: (213) 517-7792 
51/ is registered with the U.S. Patent and Trademark Office. 
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Hearst 
Engineering 
Software 

ICMASD ... IC Alternate 
Source Directory 

The all new 1991 version of the world famous 
Alternate Source Directory is now available in floppy disk form 
for your IBM XT & AT and 100% compatible personal computer with hard drive. 

The 1991 ICMASD contains the more than 180,000 listings that appear in the 
Alternate Source Directory Section contained in Volume Two of the printed version of 
the 1991 IC Master ... plus additional discontinued parts. The database includes 
complete vendor addresses and phone numbers. 

You can personalize the ICMASD for your application. The program allows you to 
add comments, up to 20 digits long, to each listing. These comments can be part 
numbers, prices, or any information specific to your needs. You may also add, delete 
and/or discontinue devices! 

For greater flexibility the base number search feature enables you to access parts by 
base number, i.e., the device number stripped of prefixes and suffixes. You don't need 
to know the manufactures codes to call up any of the alternates to these devices. 

The 1991 ICMASD is fast, convenient and very user friendly! 

Complete program documentation is included. When ordering, be sure to specify if 
you want the 1991 ICMASD on three, double-sided, double-density disks OR on one 
high-density disk. 

For immediate delivery you can order the 1991 ICMASD at $179.50* simply by 
charging your Visa or MasterCard credit card. To place your order or for more 
information, call or write: 

Marie Botta 
Hearst Business Communications 
645 Stewart Avenue 
Garden City, New York 11530 
516-227-1314 • Fax: 516-227-1901 

* Please add sales tax in NY, MA, IL, and CA. Prices valid in USA only. 

Published Annually 
in March 



2450 DISPLAYS, READOUTS, & CATs 2450 

SHARP LCD Units 

Sharp character type LCD Unit operates 
under the control of a 4 or 8-bit microcomputer 
Features 
• Interface with either 4-bit or 8-bit microprocessor. 
• Display data RAM 

80 x 8 bits (80 characters). 
• Character generator ROM 

160 different 5 x 7 dot-matrix character patterns. 
• Character generator RAM 

8 different user programmed 5 x 7 dot-matrix patterns. 

TN-FEM LCD UNITS 

Number of Type*' 
Model No. characters I II III IV 

LM16152A R - P 6 
LM16152D/E/H M L P 6 
LM165159D/E/H M L P 12 

16 x 1 LM16155 R - P 6 
LM16155K R - P 6 
LM16155M M E P 6 
LM16155N M E P 12 
LM16155S R - P 6 
LM16255 R - P 6 
LM16255K R - P 12 
LM16255M M E P 6 
LM16255S R - P 6 

16 x 2 LM16257 R - P 6 
LM162A01 T L P 6 
LM162B01 T L N 6 
LM162A02 T L P 6 
LM162B02 T L N 6 
LM20255 R - P 6 
LM20255M M E P 6 

20 x 2 
LM20255S R - P 6 
LM20256 R - P 6 
LM202A02 T L P 6 
LM202B02 T L N 6 

24 x 2 LM24255 R - P 6 
LM40255 R - P 6 
LM40255K R - P 12 
LM40255M M E P 6 

40 x 2 
LM40255S R - P 6 
LM402A01 T L P 6 
LM402B01 T L N 6 
LM402X01 T L P 6 
LM402Y01 T L N 6 

STHC LCD UNITS 
16 x 2 LM16A21 R - P -

LM16X21A T L P -
LM16X21B T L N -

20 x 2 
LM20A21 R - P -
LM20X21A T L P -
LM40A21 R - P -

40 x 2 LM40X21A T L P -
LM4OX21B T L N -

°1 Type I Transflective: M -E Transmissive: T 

Reflective: R 
°20 (Depth): max. value 
°3Ta = 2S0C 

{
LED backlight is built in.: L 

Type I! 
EL backlight can be installed.: E 

• Display data RAM and character generator RAM may be 
accessed by the microprocessor. 

• Numerous instructions 
Clear Display, Cursor Home, Display ON/OFF, Cursor 
ON/OFF, Blink Character, Cursor Shift, Display shift. 

• Built-in reset circuit is triggered at power ON. 
• Built-in oscillator. 

Unit outline 
dimensions 

WxHxO(mm)*2 
115x35x12 

115x39.5x16 
115x39.5x 16 

8Ox36x11 
80x36x11 
80x36x11 
80x36x11 
80x36x11 
84x44x11 
84x44x11 
84x44x 11 
84x44x 11 

85x32.6x 11 
84x44x16 
84x44x16 
84x44x16 
84x44x16 
115x36x 11 
115 x 36 x 11 
115x36x 11 
115x36x 11 
115x36x 16 
115x36x 16 
115x36x 11 

183 x 33.5x 11 
183 x 33.5 x 11 
183x33.5x 11 
183 x 33.5 x 11 
182 x 33.5 x 16 
182 x 33.5 x 16 
182 x 33.5 x 16 
182 x 33.5 x 16 

84x44x11 
84x44x16 
84x44x16 
115x36x11 
115x36x16 

182x 33.5 x 11 
182x 33.5 x 16 
182x 33.5 x 16 

{
Positive: P 

Type III 
Negative: N 

Effective Character size viewing area 
WxH(mm) WxH(mm) 

99x13 4.9x7.95 
99x13 4.9x7.95 
99x13 4.9x7.95 

64.5 x 13.8 3.07x 5.73 
64.5 x 13.8 3.07x5.73 
64.5 x 13.8 3.07x5.73 
64.5x 13.8 3.07x5.73 
64.5 x 13.8 3.07x5.73 
61 x 15.8 2.96x4.86 
61 x 15.8 2.96x4.86 
61 x 15.8 2.96 x 4.86 
61 x 15.8 2.96 x 4.86 
61 x 15.8 2.96 x 4.86 
61 x 15.8 2.96x4.86 
61 x 15.8 2.96x4.86 
61 x 15.8 2.96 x 4.86 
61 x 15.8 2.96 x 4.86 
83x 18.6 3.2x4.85 
83x 18.6 3.2x4.85 
83x 18.6 3.2x4.85 
83x18.6 3.2x4.85 
83x18.6 3.2x4.85 
83x 18.6 3.2x4.85 
83x 18.6 2.7x4.85 

154.4x 15.8 3.2 x 4.85 
154.4x 15.8 3.2 x 4.85 
154.4 x 15.8 3.2x4.85 
154.4 x 15.8 3.2x4.85 
154.4 x 15.8 3.2x4.85 
154.4x15.8 3.2x4.85 
154.4x 15.8 3.2 x 4.85 
154.4 x 15.8 3.2 x 4.85 

61 x 15.8 2.96x4.86 
61 x 15.8 2.96x4.86 
61 x 15.8 2.96x4.86 
83x 18.6 3.2 x 4.85 
83x 18.6 3.2 x 4.85 

154.4x 15.8 . 3.2 x 4.85 
154.4x15.8 3.2 x 4.85 
154.4x 15.8 3.2x4.85 

{
6 o'clock viewing direction: 6 

Type IV 
12 o'clock viewing direction: 12 

SHARP ELECTRONICS CORP., Micro Electronics Group, 5700 N.W. Pacific Rim Blvd., Camas, WA 98607 • 20fl.834.2500 • Fax 206-834-8903 • Telex 496-08472 (SHARP CAM) 
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SHARP LCD 'Units 

Sharp, unchallenged leader in the field of LCD units, 
is about to revolutionize the field. 
Sharp's capacity for technological development is creat
ing greater possibilities for LCD applications. 

Paper white mode Film Compensated Super Twist LCD 
unit-Sharp's Latest LCD technology. 

Since 1973, when Sharp introduced the use of the LCD in 
electronic calculators for the first time in the world, new fields of 
application have been rapidly developed due to constant tech
nological improvements. This commitment to improvement 
has resulted in LCD units with superior readability over a wide 

A large portion of the information we regularly read is in 
the form of black letters printed on white paper. This same for-
mat has long been desired for the LCD, as well. '" 

Sharp has taken the lead in developing and mass-produc
ing a paper white mode Film Compensated Super Twist (TSTN) 
LCD unit capable of reproducing an image close to the printed 
page to which most individuals are accustomed. This 
advanced display, almost equivalent to a CRT, is about to 
change the current image of the LCD entirely. 

range of adverse conditions. . 
As demand for large-size and high-resolution LCD units 

increased, Sharp responded by adding quality features, 
including high contrast, wide viewing angle and wide tempera
ture range displays. Sharp's innovative approach to LCD 
design has led to LCD units which are lightweight, thin and 
power-saVing for better cost performance with high reliability. 

With nearly 3 times higher cOntrast and a wider viewing 
angle compared to conventional Super Twisted High Contrast 
(STHC) LCD units, this new product, with built-in CCFT back
light, is the answer to brighter and clearer displays. Paper white 
mode TSTN LCD units are ideal for OA equipment, from per
sonal computers to word processors. 

Table of Graphic Display Type LCD Units 

Dot format Dot pitch Model No. W x H (Dots) W x H(mm) 

0.47 x 0.47 LM24013W 
240 x 64 0.53 x 0.53 LM24014W 

LM24014H 

240 x 128 0.53x 0.53 LM24009W 

LM24010Z 

320 x 240 0.36 x 0.36 LM32004T 

0.33 x 0.33 LM64053W 

LM64032W 

0.35 x 0.49 LM64032M 
640 x 200 

LM64012C 

LM64050W 
0.325 x 0.65 LM64050M 

640 x 400 0.33 x 0.33 LM64P402 

LM64P70 
0.27 x 0.27 

LM64P762 

LM64P722 
0.30 x 0.30 LPM64P80 

640 x 480 
0.31 x 0.31 LM64P60 

LM64P62 

LM64N661 

0.36 x 0.36 LM64P64 

1,024 x 768 0.22 x 0.22 LM10P10 

'1 Panel- DSTN: Double Super Twisted Nematic ~ 
STN: Super Twisted Nematic 

FSTN: Film Super Twisted NematiC 
TSTN: Triple Super lWisted Nematic 

Type 

Contrast 
Panel·' Color mode Backlight·' Structure ratio 

STN Yellow-green - Reflective 7 

STN Yellow-green - Reflective 

STN Light gray EL Transflective 7 

STN Greenish white - Reflective 6 

DSTN Black & white CCFT(E) Transmissive 20 

STN Blue & white CCFT(O) Transmissive 4.5 

STN Yellow-green - Reflective 6 

STN Yellow-green - Reflective 

STN Yellow-green EL Transflective 4.5 

STN Light gray CCFT(E) Transmissive 4 

STN Yellow-green - Reflective 5 

STN Yellow-green EL Transflective 4.5 

TSTN Black & white CCFT(O) Transmissive 15 

TSTN Black & white CCFT(E) Transmissive 12 

TSTN Black & white CCFT(E) Transmissive 13 

TSTN Black & white CCFT(E) Transmissive 13 

TSTN Black & white CCFT(E) Transmissive 13 

TSTN Black & white CCFT(E) Transmissive 13 

TSTN Black & white CCFT(D) Transmissive 14 

TSTN Black & white - Transmissive 14 

TSTN Black & white CCFT(O) Transmissive 14 

TSTN Black & white CCFT(E) Transmissive 8 

~ 
EL : Electro Luminescent (Option) 

'2 Backlight- CCFT (D): Cold Cathode Fluorescent Tube (Direct lighting type) 
CCFT (E): Cold Cathode Fluorescent Tube (Edge lighting type) 
HCFT (D): Hot Cathode Fluorescent Tube (Direct lighting type) 

Brlght-
ness·3 

(nt) 

-
-
10 

-
35 

60 

-
-
15 

100 

-
15 

100 

35 

40 
40 
35 

60 

100 

-
50 

50 

SHARP ELECTRONICS CORP., Micro Electronics Group, 5700 N.W. Pacific Rim Blvd., Camas, WA 98607.206·834-2500. Fax 206-834-8903. Telex 496'()8472 (SHARP CAM) 
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SHARP LCD Units 

Sharp LCD units are the result of a fully integrated process, 
from initial development to final inspection. 

Features Sharp offers a diverse line of LCD units, small, medium 
and large. And with the addition of the Film Compensated 
Super Twist LCD unit to the large-size graphic display line and 
the Super Twisted High Contrast LCD unit to the character dis
play line, even wider range of choices can now be offered. 

• Advanced start-to-finish production system to maximize the 
product quality. 

• A broad range of products, from 240x64 to 1 024x768 dot dis-
play formats. 

• Thin, lightweight and compact in design. 
• Low drive voltage and low power consumption. 

Sharp's high quality LCD units guarantee high reliability 
for a wide variety of applications. This attractive product line is 
the ultimate response to customers' needs, from large-size dis
plays for computers to displays for preciSion machinery. 

Please feel free to consult us about custom-designed 
units to match your specific applications. 

• A bright, high contrast, Film Compensated Super Twist 
(TSTN) LCD with a wide viewing angle, adopted for.the large
size LCD unit. 

TSTN LCD Unit 
Demand for even higher display quality is increaSing with 

a trend toward larger, higher-resolution LCD units. Sharp has 
succeeded in developing and mass producing paper white 
mode TSTN LCD units with image quality approaching that of 
the printed page. 

• Backlit models are also available offering the optimum read
ability under diverse lighting conditions. 

Unit outline Power consumption 
dimensions Weight Supply Backlight 

W x H x o (max.) (g) voltage Panel (including 
(mm) (V) (mW) Inverter) (W)"3 

149 x 57 x 11.5 100 +5.0, -12.0 30 -

180 x 65 x 10.5 120 +5.0, -12.0 75 -
0.5 

176 x 96 x 12 200 +5.0, -17.5 343 -
194 x 96 x 22 430 +5.0, -21.0 395 2 

166 x 130 x 18 420 +5.0, -24.0 580 1.75 

287 x 98 x 10 320 +5.0, -25.0 94 -
256 x 144 x 12 320 + 5.0, -:21.1 534 -

4 

274 x 142 x 21 790 +5.0, -21.1 526 5 

256 x 180 x 13 570 +5.0, -19.8 407 -
256 x 180 x 16 650 + 5.0, - 21.1 526 5.5 

300 x 182 x 23 700 +5.0, -14.3 430 5 

257 x 158.5 x 9.5 425 +5.0, -16.6 410 2.3 
420 +5.0, -17.8 500 2 

263 x 169 x 9 420 
+5.0, -17.8 500 2 

260 x 174 x 7 380 

288 x 200 x 14 950 +5~0, -16.6 410 5.5 

280 x 180 x 24.2 855 +5.0, -16.1 447 5 

267.8 x 236 x 8.5 530 +5.0, -16.3 498 -
310 x 260 x 23 970 +5.0, -16.3 347 5 

312 x 230 x 18.5 1,300 +5.0, +27 555 7 

*3 values measured using EL backlight and inverter recommendad by SHARP. 
*4 Alloweble max. frame frequency for LCD driver is 120 Hz. 

(Other models: 80 Hz) 
"or optimum quality display, 59 Hz to 85 Hz is recommendad. 

(Ta = 25°C) Table of Graphic Display Type LCD Units 

Remark 

Controlier built-in type 

Light gray mode type is also available. (LM640329) 
Transmissive type is also available. (LM64032X) 

High speed LCD driver built-in ~e"4 
Fast response LCD 

Fast response LCD 

High speed LCD driver built-in type is also available."' 

For overhead projection application 

<UD> 

Note 1) Unless otherwise specifiad, typical values are shown. 
Note 2) < UD >: Under development 
Note 3) Unless otherwise specifiad, inverter for backlight and 

controller are not inlcudad in the unit. 

ModelNo. 

LM24013W 

LM24014W 
LM24014H 

LM24009W 

LM24010Z 

LM32004T 

LM64053W 

LM64032W 
LM64032M 

LM64012C 

LM64050W 

LM64050M 

LM64P402 

LM64P70 
LM64P762 

LM64P722 
LM64P80 

LM64P60 

LM64P62 

LM64N661 

LM64P64 

LM10Pl0 

SHARP ELECTRONICS CORP., Micro Electronics Group, 5700 N.W. Pacific Rim Blvd., Camas, WA 98607·206-834-2500. Fax 206-834-8903. Telex 496-08472 (SHARP CAM) 
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DISPLAYS • LED's • LAMPS 

SHELLY LCD GRAPHIC DISPLAY MODULES 
SHELLY, YOUR ONE SOURCE STOP FOR DISPLAY PRODUCTS 
Shelly offers one of the broadest lines of LCD displays from seven segment to full size, graphic panels. Shelly offers the latest in 
colors from high contrast yellowfo pleasing and aesthetic gray backgrounds to the dark blue background with our negative 
image displays. 

• TN, Supertwist and F-STN modules 
• Sizes from 120 x 32 to 1170 x 780 
• EL or CFL Backlighting 

GRAPHIC LCD DISPLAY MODULES 
PART DISPLAY DUTY 
NUMBER FORMAT CYCLE 

SGM01280032A1 120 x 32 1/32 
SGM01200064A 1 120 x 64 1/32 

SGM02400064A 1 240 x 64 1/32 
SGM02400064B 1 240 x 64 1/64 

SGM02400064C1 240 x 64 1164 
SGM02400128A1 240 x 128 11128 

SGM02560128A1 256 x 128 1164 
SGM03200200A 1 320 x 200 1/200 

SG M04800064A 1 480 x 64 1164 
SGM04800128A1 480 x 128 1164 

SG M06400064A 1 640 x 64 1164 
SG M06400200B 1 640 x 200 11200 

SGM06400200C1 640 x 200 1/200 
SG M06400200D 1 640 x 200 11200 

SG M06400400A 1 640 x 400 11200 
SG M06400400B 1 640 x 400 11200 

SG M06400480A 1 640 x 480 11240 
SGM06400480B1 640 x 480 11240 

SGM06400480M1 * 640 x 480 11240 
SGM06400480L 1 * 640 x 480 11240 

SGM06400480E1 640 x 480 11240 

SGM06400480F1' 640 x 480 11240 
SGM06400480K1 * 640 x 480 11240 

SGM11200780A 1 1120 x 780 11390 

CFL INVERTER 
NOTE: WHEN THE POWER INPUT VOLTAGE IS: 

+ 12VDC - USE MODEL SDA 12F06 + 24VDC - USE MODEL SDA24F02 

FLUID 
TYPE 

T,H,S,F 
T,H,S,F 

T,H,S,F 
T,H,S,F 

S,F 
S,F 

T,H,S,F 
S,F 

T,H,S,F 
T,H,S,F 

S,F 
S,F 

T,S,F 
S,F 

S,F 
S,F 

F 
F 

S,F, 
S,F 

S,F 

S,F 
S,F 

F 

- Gray, Yellow or Blue Background 
- White on Black or Black on White 
- Color available January 1992 

VIEW VIEW COLOR BACK EL 
ANGLE . MODE LIGHT CFL 

INVERTER 

1,2 A,B,C Y,B,G,W N,W,E SDA5V07A 
1,2 A,B,C,D,E Y,B,G,W N,W,E SDA5V07A 

1,3 A,B,C,D,E Y,B,G,W N,W,E SDA5V07A 
1,3 A,B,C,D,E Y,B,G,W N,W,E SDA5V07A 

1,3 A,B,C Y,B,G,W N,W,E SDA5V07A 
1,3 C B,W C CFL* 

1,3 A,B,C Y,B,G,W N,W,E SDA5V07A 
2 E B,W C CFL* 

1,2,3,4 A,B,C Y,B,G,W N,W,E SDA5V12A 
1,2,3,4 A,B,C Y,B,G,W N,W,E SDA5V11A 

1,2 A Y,B,W N None 
1,2 A,B,C Y,B,W N,W,E SDA5V11A 

1,2 E B,W C CFL* 
2 E B,W C CFL* 

2,4 C B,W C CFL* 
4 A,C,E Y,BW N,E,W SDA5V12A 

2,4 E W C CFL* 
4 E W C CFL* 

4 E W C CFL* 
4 E W C CFL* 

2 E B,W C CFL* 

4 E B,W C CFt' 
4 E B,W C CFL' 

4 E W C CFL * 

14811 Myford Road, Tustin, California 92680·7253 • (714) 669·9850 • FAX: (714) 669·1081 

8-1122 For manufacturers' sales offices, see yellow pages EEM 1991 



2450 DISPLAYS, READOUTS, & CRTs 

SHILlY 
SHELLY LCD GRAPHIC DISPLAY MODULES 
SHELLY, YOUR ONE SOURCE STOP FOR DISPLAY PRODUCTS 
Shelly offers sales and engineering support unequaled in the display market 
place. Call with your speCific needs and let us show you how we can help you 
with your semi-custom and custom needs. In addition, Shelly offers manufacturing 
capability that can do everything from installing headers and building up ribbon 
cable assemblies to a complete turn-key manufacturing for your product that 
utilizes LCD displays. 

GRAPHIC LCD DISPLAY MODULES 
CONTROLLER OVERALL VIEWING DOT 
CARD DIMENSION 1) DIMENSIO~) PITCH 

W x H x D(mm W x H(mm (mm) 

SGC-Ol (152 x 56 x 15) (90 x 32) 0.70 x 0.80 
SGC-Ol (124 x 64 x 15) (70.5 x 39.5) 0.53 x 0.53 

SGC-Ol (180 x 75 x 15) (132 x 39) 0.53 x 0.53 
SGC-Ol (180 x 75 x 12) (132 x 39) 0.53 x 0.53 

SGC-Ol (180 x 75 x 12) (132 x 39) 0.53 x 0.53 
SGC-06 (128 x 77 x 24) (78 x 44.5) 0.30 x 0.30 

SGC-02B (200 x 110 x 12) (128 x 66.5) 0.48 x 0.48 
(152 x 98.5 x 24) (102 x 66) 0.30 x 0.30 

SGC-02B (290 x 73 x 12) (246 x 38) 0.50 x 0.50 
SGC-02B (290 x 110 x 12) (237 x 67) 0.48 x 0.48 

(299.5 x 53 x 10) (248 x 32) 0.38 x 0.38 
SGC-16 (270 x 110 x 12) (240 x 79) 0.36 x 0.36 

SGG-16 (252 x 104 x 12) (216 x 84) 0.33 x 0.396 
SGC-16 (324 x 120 x 19) (216 x 84) 0.33 x 0.396 

SGC-16 (324 x 190 x 19) (238 x 154) 0.36 x 0.36 
SGC-16 (250 x 145 x 9) (197 x 125) 0.30 x 0.30 

SGC61 0'620 (272 x 200 x 16) (215 x 163) 0.32 x 0.32 
SGC61 0'620 (272 x 200 x 11) (215 x 163) 0.32 x 0.32 

SGC61 0/620 (250 x 172 x 11) (194 x 149) 0.30 x 0.30 
SGC61 0'620 (250 x 172 x 11) (194 x 149) 0.30 x 0.30 

SGC61 0'620 (295 x 227 x 22) (220 x 166) 0.33 x 0.33 

SGC61 0/620 (244 x 158 x 9.5) (179 x 135) 0.27 x 0.27 
SGC61 0/620 (244 x 158 x 9.5) (179 x 135) 0.27 x 0.27 

SGC61 0'620 (297 x 214 x 16) (216 x 152) 0.188 x 0.188 

PART NUMBER 

2450 

DISPLAYS • LED's • LAMPS 

POWER TEMPERATURE RANGE 
SUPPLY OPER STORAGE 

(OC) (OC) 

+5 - 5 0+40 -20 +60 
+5 - 5 0+40 -20 +60 

+5 - 5 0+40 -20 +60 
.+5-12 0+40 -20 +60 

+5 -12 0+40 -20 +60 
+5 -23 + 5 +40 -20 +60 

+5 -12 0+40 -20 +60 
+5 -23 + 5 +40 -20 +60 

+5 -12 0+40 -20 +60 
+5 -12 0+40 -20 +60 

+5 -12 0+40. -20 +60 
+5 -20 0+40 -20 +60 

+5 -23 0+40 -20 +60 
+5 -23 + 5 +40 -20 +60 

+5 -23 + 5 +40 -20 +60 
+5 -23 0+40 -20 +60 

+5 +35 + 5 +40 -20 +60 
+5 -22 + 5 +40 -20 +60 

+5 -23 + 5 +40 -20 +60 
+5 -23 + 5 +40 -20 +60 

+5 +32 + 5 +40 -20 +60 

+5 -23 + 5 +40 -20 +60 
+5 -23 + 5 +40 -20 +60 

+5 +36 +10+40 -10 +50 

SGM XXXX XXXX XX X X X X X 

GRAPHICS T T -r J 1 LBACKLIGHT: 
~~ ~=~ 
DOTS:COLUMN------------------------" ~: ~b'-NE 

INTERNAL 
REFERENCE COLOR: 

FLUID TYPE: ~ ~ ~~bi~~~Si~lNSMISSIVE) t, ~'ikH TEMP TN G= GREY (TN OR STN) 
S = SUPERTWIST W = WHITE (FSTN) 
F= FSTN '---- VIEW MODE: 

VIEW ANGLE: -------------------------------' A = REFLECTIVE 
1 = BOTTOMIGLARE 
2= BOTTOMINON-GLARE 
3 = TOPIGLARE 
F = TOPINON-GLARE 

B= TRANSFLECTIVE POSITIVE 
C= TRANSMISSIVE POSITIVE 
D = TRANSFLECTIVE NEGATIVE 
E = TRANSMISSIVE NEGATIVE 

14811 Myford Road. Tqstin. California 92680·7253 • (714) 669·9850 • FAX: (714) 669·1081 
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DISPLAYS • LED's • LAMPS 

SUPERTWIST 
LCD MODULES 

SUPERTWIST LCD SELECTION CHART 
PART LINE x OVERALL VIEWING CHAR 
NUMBER . COLUMN SIZE AREA SIZE 

(MMt (MM) {MM) 
SSM10801 1 x 8 (58 x 32) (26.8 x 5.8) (4.45) 
SSM11601 1 x 16 (85 x 36) (59.4 x 8.7) (7.96) 
SSM11602 1 x 16 (80 x 36) {58.7 x 6.3) (5.5) 

SSM11603 1 x 16 (80 x 36) (58.7 x 8.7) (5.5) 
SSM11604 1 x 16 (80 x 36) (58.7 x 5.8) (4.45) 
SSM11605 1 X 16 (80 x 36) (59.6 x 6.6) (5.73) 

SSM11606 1 x 16 (115 x 35) (94.9 x 7.9) (7.95) 
SSM11607 1 x 16 (151 x 40) (114.0 x 14.5) (12.71) 
SSM11612 1 x 16 (85 x 36) (59.5 x 7.2) (5.55) 

SSM12001 1 x 20 (80 x 36) (53.5 x 4.9) (3.8) 
SSM12002 1 x 20 (180 x 40) (142.8 x 14.5) (12.71) 
SSM12403 1 x 24 (208 x 40) (171.6 x 14.5) (12.71) 

SSM13202 1 x 32 (175 x 31) (133.6 x 9.3) (5.9) 
SSM14001 1 x 40 (182 x 34) (149.4 x 8.8) (5.5) 
SSM14003 1 x 40 (285 x 40) (239.2 x 14.5) (12.69) 

SSM18001 1 x 80 (264 x 50) (199.6 x 5.2) (3.31) 
SSM20801 2x8 (58 x 32) (25.2 x 10.7) (3.8) 
SSM21601 2 x 16 (85 x 36) (59.4 x 12.3) (4.45) 

SSM21602 2 x 16 (84 x 44) (56.2 x 11.5) (4.85) 
SSM21603 2 x 16 (151 x 40) (114.0 X 20.7) (8.44) 
SSM22001 2 X 20 (116 X 37) (83.0 x 11.5) (4.85) 

SSM22002 2 x 20 (180 x 40) (142.8 X 20.7) (8.44) 
SSM22401 2 x 24 (118 X 36) (89.4 X 8.8) (4.45) 
SSM22402 2 x.24 (208 X 40) (171.6 X 20.6) (8.44) 

SSM22403 2 X 24 (118 x 36) (88.3 X 11.5) (4.85) 
SSM23202 2 X 32 (175 X 31) (133.6 X 11.8) (4.85) 
SSM24001 2 x 40 (182 X 34) (149.4 X 12.3) (4.45) 

SSM24002 2 x 40 (285 x 56) (239.2 x 30.9) (12.69) 
SSM28001 2 x 80 (264 x 50) (199.6 x 5.2) (3.31) 
SSM41601 4 X 16 (87 X 60) (56.2 X 20.8) (4.15) 

SSM44001 4 X 40 (215 X 60) (149.5 X 27.3) (4.85) 
SSM44002 4 x 40 (280 x 88) (239.2 x 63.7) (12.69) 
SSM48001 4 x 80 (290 x 88) (220.3 X 23.5) (4.15) 

• All paris are also available In Standard "TN" Fluids 

DISPLAY ORDERING INFORMATION 
SSMOOOOOX 

Supertwist ____ T-.J 1 
lines---------'-

Characters-------....J 

Type------------' 

Voltage Required 
H=5VDC 
M=±5VDC 
T = ±5 VDC High Temperature 

TEMPERATURE RANGE: (4) 
"M" "M" 

xx . X 

~LED 
R=Red 
G=Green 

Polarizer 

Operating: O°C +40°C O°C +50°C 
liT" 

-20°C +70°C 
Storage: -20°C + 70°C -20°C + 70°C -40°C +90°C 
"HIM" indicates that both are available 

DUTY POWER 
CYCLE SUPPLY 

(1) 

'Is H 
'Is H 
'Is H 

'Is H 
'Is H 

'''6 H/M 

'''6 H/M 

'''6 MIT 

'''6 M 

'Is H 

'''6 MIT 

'''6 MIT 

'Is H 
'Is H 
'Is H 

'Is H 

'''6 M ,,,. M 

'''6 H/M ,,,. MIT ,,,. M 

'/,. MIT 

'''6 M 
'/,. M 

,,,. H 

'''6 H/M 
'/'6 M 

,,,. MIT 

'''6 M ,,,. H/M 

'/,. M 

'''6 M 

'''6 M 

POWER SUPPLY 
REQUIREMENT 

H FLUID 
(+5VDC) 

POLARIZER BACKLIGHT OPER 
(3) (4) ls~MP 
GAlVAlGBNB/BE EL&LED A 
GAlVAlGBNB/BE EL A 
GAlVAlGBNB/BE EL A 

GAlYAlGBNB/BE EL A 
GAlVAlGBNB/BE EL A 
GAlVAlGBNB/BE EL 0 

GAlVAlGBNB/BE EL 0 
GAlGB EL B/C 
YB/BE EL&LED B 

GAlVAlGBNB/BE EL A 
GAlGB EL B/C 
GAlGB EL BlC 

GAlVAlGBNBlBE EL A 
GAlVAlGBNB/BE EL A 
GAlVAlGBNB/BE EL A 

GAlVAlGBNB/BE EL A 
VB/BE EL&LED B 
VB/BE EL&LED B 

GAlVAlGBNB/BE EL 0 
GAlGB EL B/C 
VB/BE EL& LED B 

GAlGB EL B/C 
VB/BE EL & LED B 
GAlGB EL B 

GAlGB/BE EL&LED A 
GAlVAlGB/VBIBE EL 0 
VB/BE EL&LED B 

GAlVAlGBNB/BE EL BlC 
GAlVAlGBNB/BE EL B 
GAlVAlGBNB/BE EL 0 

GAlVAlGB/VBlBE EL B 
GAlVAlGBlVB/BE EL B 
GAlVAlGB/VB/BE EL B 

VDD 

~~ule VA f----'L---_+< 
vss 

VDDt---..------<~----'-i 

MIT FLUID LMCodDUIe VSS f--I-:-:--+---;-;----'!.-""~ 
(t5VDC) VDD 

POLARIZER TYPES (3) 
GA = Reflective/Positive image 

Dark Blue on Light Gray 
No EL Lamp 

VA = Reflective/Positive image 
Dark Blue on Yellow Green 
No EL Lamp 

GB = Transflectlve/Positlve Image 
Dark Blue on Ught Gray 
WlthELLamp 

,VO 

VR 10KO-20KO 

VB = Transflectlve/Posltive Image 
Dark Blue on Yellow Green 
With ELLamp 

BE = Transmissive/Negative Image 
White on Dark Blue 
With ELLamp 

14811 Myford Road, 'lUstin, California 92680-7253 • (714) 669-9850 • FAX: (714) 669·1081 
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LIQUID CRYSTAL DISPLAYS 
• ., .... • .... &CD 

W7514 Hwy. V • Lake Milia, Wlaconaln 53551 
Phone 4141648-1000 • Fax 4141648·1001 

Standish Industries offers the most complete LCD product 
offering in the industry and has maintained a leading edge 
position in LCD technology and manufacturing methods. 
That expertise and experience provides the unique ability to 
supply standard TN or STN LCOs, standard LCD modules, 
custom LCOs and custom LCD modules in quantities from 
100 to 100,000, that meet exact customer requirements. 

DIRECT DRIVE TN LCDs 

@.!.~:.~] +1:.8:8.8 
i;:'~ 
~ 

MODEL 3900·365·X20 MODEL 3901·365·X20 MODEL 3902·365·X20 

[

I • 

_B. B:B. B IJ=IIIIIIIIIIII!~!IIIIIIIIIDIIj!~!] []!] 
MODEL 3906-365·X20 MODEL 3918·365·X20 MODEL 3935-365·X20 

8.8:8.8:8.8 B.BEB.BEB.B 
n .. •• 

MODEL 3919·365·X20 MODEL 3920-365·X20 
IIIUIU 

l ~l€m UDDDDDnm 
MODEL 3922·365·X20 MODe.. 394Q.385.X20 

PART 
NUMBER DESCRIPTION GLASS SIZE 

3800-365-X20 4.0 ~ ~-!!) •. 4O contacts 2.00" x 0.90", 0.70" 
3901-385-120 3.5 cIIgJt (.5'') 40 contacts 2.00" x 1.20",0.90" 
3902-385-120 3.5 digit (.5'') 40 contacts 2.00" x 1211', 0.90" 
3908-385-120 4.0 c:r (.5:~ ;«' contacts 2.00" x 1211', 0.90" 
3918-385-120 8.0 d It i.5' 50 conIad8 2.78" x 1211' 0.90" 
3919-385-120 8.0 digit (.T') 50 contacts 3.70" X 1.50", 1.20" 
3920-385-120 8.0 digit (1.0'') 70 contacts 8.40" x 1.80", 1.50" 
3922-385-120 8.0 digit (.5") 88 contacts 3.70" X 1211',0.90" 
3935-385-120 2.0 digit (.5'') 18 contacts 1.20" x 1211', 0.90" 
3940.385-120 3.0 Digits (.38") 24 conIacts 1.20" x 0.90", 0.70" 
3975-385-120 SIngle 32-Bar Graph 35 4.00" X 1211', 0.90" 

contacIs 

MULTIPLEX LCOs 
mn m 

l-tB.B.B.BI [ lilllllillii! •• II!1i • !Ii 

••••••••••••••••••• 
MODe.. 4201-3850)(20 

11111 UII 

MODe.. 4285-:3850)(20 
ORDERING INFORMATION 

PART 
NUMBER DESCRIPTION GLASS SIZE 

4201·365-X20 4.5 dIgI (.4'') 44 contacIs 2.0" x 1.050", 0.9" 
428+365-X20 8 Char., 5 x 7 dot matrix (.3'') 2.5" x 0.8", 0.8" 

48cont&ts 
4285-365-X20 18 Ch •• , 5 x 7 dot matrix (.3'') 

88cont&ts 
4.7" x 0.9", 20.7' 

For detailed product information contact your Standish LCD 
sales representative or authorized distributor. Individual 
catalogs are available that describe our 
standard and custom 
glass and module 
LCD product lines. 
The catalogs provide 
complete information plus 
application and design 
recommendations. 
Also included are 
examples of color and 
backlighted techniques, theory of operation, and 
quality assurance and test standards. 

LCD MODULES 
The Standish line of standard Liquid Crystal Display Modules 
offers stocked models for all applications. The line features 
Dot Matrix and Intelligent Graphic LCOs in TN or STN 
models. EL and LED backlighting optional, and modules with 
8 character one line to 20 character 4 lines to 480 x 128 pixel 
Graphic Modules. 

ORDERING INFORMATION 
BASIC LCD TYPE BACKLIGHT 

MODEL TLC-TN EL-EL MODULE 
NUMBER· SLC..sTN XX=NONE DESCRIPTION 

LE-LED 
SlM81XXXX - TlO - XX 8 Characters x 1 Una 
SlM161 XXX - TlO - XX 16Chanct .. x1 Una 
SlM161 XXX - TlO - EL 16 Characters x 1 Una 
S1M162XXX - TlO - XX 16 Charact .. x 2 LInea 
S1M182XXX - SLC - XX 16 Charact .. x 2 LInea 
S1M182XXX - TLC - EL 16 Charact .. x 2 Unea 
SIM202XXX - TlO - XX 20 Characters x 2 lines 
SIM202XXX - SLC - XX 20 Charact .. x 2 Unea 
SIM202XXX - TlO - LE 20 Charact .. x 2 LInea 
SIM202XXX - SLC - LE 20 Chanct .. x 2 Unea 
SIM402XXX - TLC - XX 40 Charact .. x 2 Unea 
SIM402XXX - SLC - XX 40 Charact .. x 2 LInea 
SIM402XXX - TlO - EL 40 Charact .. x 2 UI18I 
SIM402XXX - SLC - EL 40 Charact .. x 2 UI18I 
SlM204XXX - SLC - XX 20 Charact .. x 4 LInea 
SlM204XXX - SLC - EL 20 Characters x 4 UI18I 
SIII24084X - SLC - EL 240x64Dats 
SIM128128 - SLC - EL 128 x 128 OoIs 
SIM1eoaoX - SLC - EL 1&ox80OoIs 
SIM480128 SLC EL 480 x 128 OoIs 

NOTE. X In Model Number Indicates not applicable to that model • 
"NOTE: DClAC Converter for EL backlight not supplied. 

CUSTOM LCD GLASS OR MODULES 
Standish technology offers 
flexibility of format design to 
compliment your requirements. 
We can provide Custom 
designed "glass only" or custom 
LCD modules, ready for 

.~L;',-: 1'1" " 1-88 j) j, 
o ' ... f 

#"1000 k .. ,... C 

convenient connection to """ 
Intelligence input source. : 8"8'8 8 '8' 8 .m. • .:t 0 

Custom designs are relatively • .. ................................ .. 
inexpensive to tool. Options include unique symbols, glass 
shapes, ·MIL-SPEC" conditions, color options, etc. Consult 
Standish application specialists for design assistance. 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1125 



Avalanche Photodiode: A photodiode 
that takes advantage of avalanche mul
tiplicatio~ of photocurrent. It is par
ticularly sui ted to low noise and / or 
high speed applications. 

Contrast: A noticeable difference in 
color, brightness, or other characteris
tics in a side-by-side comparison. 

Chrominance Contrast: The color con
trast between two adjacent surfaces of 
identical area, shape, texture, and lu
minance. The human eye is more sensi
tive to differences in color than it is to 
differences in brightness. 

Current Transfer Ratio: The ratio of 
an optocoupler's output current to in
put current at a specified bias. 

Dark Current: The leakage current of 
a photodetector with no incident light. 

Dominant Wavelength: The wave
length that is a quantitative measure 
of apparent color of light as perceived 
by the human eye. 

Infrared Radiation: The electromag
netic wavelength region between ap
proximately 0.75 and 100 micrometers 
longer than the wavelength of visible 
light. 

Interrupter (module): A device that 
produces an electrical output signal 
when an object breaks the light (visi
ble orinvisible) be~ween a light source 
and a photodetector. 

LIGHT 
SOURCE 

(EMITTER) 

PHOTO 

OBJECT 

L-.;.;DET_Et:CT=O=R ~~ __ ..:O:UTPUT 

Reflector module 

/,/'LED -®- (MD IRED) 
PHOTO-
DARLINGTON 

~ PHOTO-

~® 
DIODE 

~ B~ 
WITH BASE ~"m~ '} PHOTO-

~m 
TRANSISTOR 

WITHOUT 
BASE CONNECTION E 

IRED: An infrared-emitting diode. See 
light-emitting diode. 

Light Current: The current that flows 
through a photodetector when it is ex
posed to radiant energy. 

" Light-Emitting Diode (LED): A semi
conductor diode that emits incoherent 
light at it~ PN junction when forward 
biased. The light can be in the visible or 
invisible (infrared) wavelength region. 

Luminance Contrast: The observed 
brightness of a light-emitting element 
compared to the brightness of the "sur
round," an integral part of the device 
and inseparable from it. 

Optocoupler: A device that transmits 
electrical signals, without electrical 
connection, between a light source (in
put) and the receiver (output). The in
put is generally an LED; the output 
might be a photodiode, phototransis_ 
tor, a photo-Darlington, etc. Some
times referred to as optoisolator. 

Peak Wavelength: The wavelength at 
the peak of the radiated spectrum of an 
emitter. 

Photo-Darlington: A light-sensitive 
Darlington-connected transistor pair. 
The photo-Darlington has a very high 
sensitivity to illumination or radiation. 

OPTOCOUPLER 

~ ~~ .. --
WITH PHOTO-
TRANSISTOR OUTPUT 

(t ~ --
WITH PHOTO-
DIODE OUTPUT 

Photodetector: A device that provides 
an electrical output signal when sub
jected to radiation in the visible, infra
red, or ultraviolet regions of the elec
tromagnetic spectrum. Photo diodes, 
phototransistors, and photo-Darling
tons are the most common type of 
photodetectors. 

Photodiode: A junction diode that is re
sponsive to radiant energy. Photodi
odes have a high degree of linearity 
between the input radiation and the 
output current, and faster switching 
speeds than photo transistors. 

Photothyristor: A thyristor whose 
switching action is controlled \>y light 
applied to the thyristor gate. 

Phototransistor: A light-sensitive tran
sister that delivers an electrical output 
proportional to the light intensity at its 
input. The low-level photocurrent that 
is generated is amplified by the current 
gain of the transistor. The base region 
(or gate in a"FET) mayor may not be 
brought out as an external terminal. 

Point Source: A source with a maxi
mum dimension less than one-tenth the 
distance between sources and detector. 

Reflector (module): A device contain
ing a light source and a photodetector 
that detects any object that reflects 
light produced by the source back to 
the detector. 
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• • 
ENERGY-sAVlNG: Electromagnetically-operated Signalex displays require no 
power to maintain continuous indication. Inherently bi-stable. Signalex 
displays draw power only at the instant of change. 
INHERENT MEMORY: Indication is maintained even with loss of power. 
DIRECT ACCESS: Signalex displays can change from one number to any 
other-without a run-through of numbers. The unit immediately displays the 
transmitted number. 
LOW MAINTENANCE: The rugged Signalex design assures long life and 
dependability. With no bulbs to replace. they are virtually maintenance-free. 
HIGH·VlSIBILlTY: Signalex displays can be used indoors and out. in 
temperatures ranging from -40°C to +75°C. Their light-reflecting segments 
give high visibility in bright ambient light. 402L 

7 SEGMENT MODELS 
DISPlAY 11/2" 4" 6" 9" 12" 18" SIZES 

SIGNAlEX MODEL 152L 402L 602L 900L 1200L 1810L 

Character Size 1-9/16" x 15/16" 4-1/16" x 2-5/16" 6-1/16" x 3-9/16" 9" x 6" 12" X 8" 18" X 12" 
HxW (4Ox24 mm) (103 x 59 mm) (154 x 91 mm) (228 x 152 mm) (305 x 204 mm) (46 x 30 em) 

Vane Width 5/32" 7/16" 11/16" 1-1/8" 1-1/2" 2-1/4" 
(4mm) (11 mm) (17 mm) (29 mm) (38 mm) (5.7 em) 

Frame Size 1-7/8" x 1-5/16" 5" x 3-1/4" 7-1/4" x 5-1/8" 11" x 8-1/4" 14" x 11" 21" x 161-2" 
HxW (49 x 33 mm) (127 x83 mm) (184 x 130 mm) (279 x 210 mm) (356 x 279 mm) (533 x 419 mm) 

Pulse Length. min. 30 ms 50 ms 90 ms 150 ms 200 ms 300ms 

Pulse Power. 0.35W 0.93W 1AW 3.6W 3.6W 9.0W 
EaehVcne 

Viewing Dist .. 50 Feet 160 Feet 240 Feet 360 Feet 480 Feet 720 Feet 
max. (15 Meters) (50 Meters) (75 Meters) (110 Meters) (150 Meters) (220 Meters) 

WeIght 2-1/4 oz. 8-1/2 oz. 12-2/3OZ. 1-1/2 Ibs. 2-1/41bs. 4-1/2 Ibs. 
65gm. 240 gm. 36Ogm. 680 gm. 1020 gm. 2. kg 

2450 

24" 
2410L 

24" x 16" 
(61 x41 em) 

3" 
(7.6 em) 

28" x 22" 
(711 x 559 mm) 

400 ms 

9.0W 

960 Feet 
(300 Meters) 

61bs. 
2.7 kg 

U.S. Palenl Nos. 3.886.545; 4.117.478; U.S. Des,gn Palenl 249.985 and Palenls Pendong 

Operation: Individually controlled segments. pulse-operated 
through a bi-stable magnetic circuit. 
Voltage: 12\1. DC ±10% standard. Other voltages available. 
Colis: Standard is bifilar wound with 3 leads per segment. Model 
152L has terminal pins for direct PCB mounting. 
Temperature: -40°C to + 75°C. 

Relative Humidity: Up to 95% R.H. at any temperature In the range. 
provided no consideration present. 
Power to Maintain Display: NONE 
Vane Colors: White. Saturn-Yellow. Orange-Red Fluorescents. 
Black background standard. Other high-visibility colors ovailable. 
Maximum Coil Temperature: +105°C 

PRINCIPLE OF 
OPERATION 

(~~~)3 
""* ~ /I MASI( Signalex® displays operate on a 
_ -----L',I....- well-proven electromagnetic 

,,'(DISPlAY) s PEfIMOJ<EN'~ ",,'("1l>ACI) principle. A short pulse in a coil 
POSiTION N MAG .... , S POSIIlON produces a magnetic field that 

COil 

COMMON 
(BlACK) 

CONNECTIONS (RESET) 
12\1. DC 

(ORANGE) 

The magnet is either attracted or repelled. turning the 
rotor and vane with it. In either display or reset position 
the magnetic circuit is stable so that the vane can 
remain in either position with no power in the coil. The 
permanent magnet pole is attracted to the soft iron 
core which will hold the vane in position until a reverse 
pulse is passed. 

csg;~~~ acts upon a permanent magnet 
located in a rotor. part of which is 
the vane Itself. 

The rotor and magnet assemblies are the only moving 
parts in the display. Their light weight and low inertia 
give fast response time. High lubricity plastic bearings 
are used. 

.. ~~ COMPANY INCORPORATED 

© 1991 

EEM 1991 

P.a. Box 220M. Bay Shore. NY 11706 
(516) 666-8000 - FAX: (516) 666-8039 

For manufacturers' sales offices, see yellow pages 8-1127 
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SIGNALEX® 
HIGH VISIBILITY 7-SEGMENT DISPLAYS 

MODEL 152L 

1M 1.312" :7l 1.205" I .27fY' 

I- 1.(xxr 4. mm -.'JJXY' 
33Amm .156" '-30.6mm--1* 6.8mm 

I 25.4mm I 5.1mm 

l( T 
/:l.; 2.000" 

The Signalex 152L is used world-wide in readout 
applications for toll booths, clocks, gas pumps, 
arcade games, oil rig instrumentation, currency 
exchange panels, and industrial controls. Since 
Signalex readouts draw no power while 
maintaining position, they are ideal for battery
powered systems as well as AC. 

1.92lTl" 50.8 mm 49.mm 

_j __ ~_J 
Connections: 3 per coil . 

(1 to display, 1 to reset 1 common) I 

PUlse Power: 31 ma at 12.V. 
PUlse Length: 30ms min .. display or reset 
Character Slope: 5° 

(In.) Dim. 

Visibility: Up to 70° either side of perpendicular 
to the front face. 

Temperature Range: -4Q°C to + 750C 
Materials: Front Mask: Steel, Bearings: Polyester. 
Hazardous Areas: Recognized by Underwriters 

Laboratories, Inc., 
No. MH10471. BASEEFA Class 2 No. 4054 J. 

MODELS 402L & 602L 

- tcF B ---, 

'\ /' 

>-- r----I -'------1 

~ Y 

A 8 C D 

A 

E F G H I J 

.1 70 DIA HOLE (4.3 mm Ill) 
4 PlACES 

fEf~===~.,. 

(REAR VI<MI FOR H 
MOUNTING 

DIMENSIONS) 

Model402L 4-1/16 2-5/16 7/16 5 3-1/4 1-1/16 3/4 4-1/2 2-5/8 3-1/8 
Moctel602L 6-1/16 3-9/16 11/16 7-1/4 5-1/8 1-5/16 3/4 

The Type A Indicator is a bi-stable 
electromagnetic annunciator showing 
altemate display faces in its window. It 
may be mounted for operation in any 
position. It is driven in either direction by 
1.1 watt pulses as short as 30 ms and 
remains in its last position without power 
input until pulsed to the opposite position. 

6-1/2 4-1/2 5 

SIGNALEX® TYPE A 
Signalex Type A indicators are used in 
hospital. apartment house, and 
commercial call boards, as well as in 
circuit indicators, alarm systems, and a 
variety of other applications. 

@ 1991 

For manufacturers' sales offices. see yellow pages EEM 1991 
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SIGNALEX® 
HIGH VISIBILITY 7-SEGMENT DISPLAYS 

MODELS 900L & 1200L 

(In.) Dim. 

Model 900L 9 6 

Model t200L 12 8 

Length of Leads: 7" Min. for 402L & 602L. 
30" Min. for 900L & 1200L 

Bearings: High lubricity polyester. 
replaceable. 

Vanes: Individually replaceable. 
Visibility: 402L & 602L Series-To 60° 

either side. 
900L & 1200L Series-To 75° 
either side. 

MODELS 1810L & 2410L 

It-
~ 

A 

+ ~I 
0 

R It' +' 
- c '-

(In.) Dim. A 
1YPE t8tOL 18" 
1YPE24tOL 24" 

G 

? I 
F 

l~ + 

F 

1 '\-
*" 

B ---i 7/16M1'G 

B 
12 
16 

HOLE 1/~L 

(D'~~Y)3 
BLACK 

(COMMON) 

ORANGE 
(RESET) 

Coli Connection (402L • larger) (7 coils per digit) 
With black lead connected to (-). (+) on red lead 
displays white. (+) on orange lead resets to black. 
With black lead connected to (+). (-) on orange lead 
displays white. (-) on red lead resets to black. 

F G 
191/2· 15 
13 20 

• 20" From TOO to Bottom MT'G Hole. No Center Holes. 

ANNUNCIATOR 
Window Size: 3/8" H X 1/2"W(9.5 mmx 12.7 mm) 
Displays per Window: 2 
Operallng Temp. Range: -40°C to + 75°C 
Operating Mode: Bi-stable, pulsed 
Min. Pulse Length: 3Oms. either display 
Power/Pulse: 1.1W 
Maximum Coil Temperature: +105°C 
Call Resistance: 125. n ± 10% 
Standard Voltage: 12 V. DC· 
Standard Colors: Black & White, Yellow. Red.· 
Leads: 7" Min.: 
·Others Available. 

© 1991 

1- ,.71'. J 
(36.5rnm>-. 

U.S. Patent No. 3.936.818 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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SIGNALEX® 
HIGH VISIBILITY ALPHANUMERIC DISPLAYS 

AND INDIVIDUAL GRAPHIC ELEMENTS 

3970L 

rBi 
I:~~~~ 
I 000;---1 

.0.0+ 

·88~' ; 
Dim. A Dlm.B 

Model Char.Hgt. Char. Width 
Number In. mm. In. mm. 

670RFR 6.00 152 4.25 108 
972RFR 9.00 230 6.37 162 

1272RFR 12.00 300 8.50 216 

1672RFR 16.00 406 11.37 289 

1872RFR 18.00 457 12.75 324 

3970l 39.50 1000 28.00 711 

8-1130 

670RFR 

SET 

.6CJO 
.500 

COMMON 

972-1872RFR 

Dlm.C Dim. 0 Dlm.E Dlm.F Dim.G Dim.H Dim. I 
DotDla. Dot Pitch DlsplayHgt. Swing Hght. Length Width Mounting 

In. ; mm, in. mm. in. mm. in. mm. in. mm. In. mm . In. mm. 
. 75 19.0 .875 22.2 1.33 33.8 1.57 39.7 .84 21.3 .84 21.3 - -

1.12 28.0 1.31 33.3 1.45 36.8 2.10 53.3 1.81 46.0 .75 19.0 .596 15.1 
1.50 38.0 1.75 44.5 1.45 36.8 2.29 58.2 2.24 56.9 .75 19.0 1.026 26.1 
2.00 51.0 2.34 59.5 1.45 36.8 2.54 64.5 2.74 69.6 .75 19.0 1.526 38.8 
2.25 57.0 2.62 66.7 1.45 36.8 2.66 67.6 2.99 76.0 .75 19.0 1.776 45.1 

5.00 127.0 5.75 146.0 4.30 109.2 5.87 149.1 4.50 114 1.0 25.4 4.000 102.0 

@ 1991 

For manufacturers' sales offices, see yellow pages EEM 1991. 
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SIGNALEX® 

Signalex Individual Alphanumerics are bi-stable 
electromagnetic displays which require only a very short 
pulse to change position, Inherent latching memory 
requires no power except during the moment of change, 
The magnetic design permits operation of most 
models using 12vdc with a 2 msec, pulse and. at higher 
voltages, at 1 msec. or less. 

The standard 7 by 5 matrix of 35 dots gives full 
alphanumeric capability, and is available in sizes which 
can create characters 6", 9", 12", 16", 18" and 39" high. 
The flexibility of Signalex individual alphanumerics 
permits the creation of custom displays. In addition to 
the standard (7 x 5) format. the 28-dot (7 x 4) numeric 
format. a 23-dot (7-Bar) format. or other desired shapes 
may be used. 

K ----I rr Grr++--------t+. 

2450 

SPECIFICATIONS-ALL MODELS 
670RFR-358C 972-1872RfR.358C 

Pulse Length. Min. @ 12V 2ms 2ms 

Pulse Length, Min. @ 18V 1ms 1ms 

Maximum Duly Cycle @ 12V 5% 5% 

Current Each Dot@ 12V 680ma 580ma 
Coli Res. Center to Each Side 17.5 ohms 20.5 ohms 
Coli Winding Center Tapped Coil 

Coli Addressing All Models X-Y Matrix 
Ground Polarity Negative Negative 

Diodes 1N4004 1N4004 

PCB Material FR-4 01' Equivalent 

Maximum Coil Temperature All Models: +105C 

Operating Temperature Range All Models: -40 C to +90 C 
Operating ReI. Humidity All Models: Up to 95% @ +90 C' 

p __ ~~ ____________ ~ ____ L 

I. 0----., 
Standad Colors All Models: White, Yellow. Red 

670-1872RFR-35BC *PrOlilded No Condensation Present 

35 DOT 7 BY 5 AlPHANUMERIC MATRICES 
Dlm.J Dlm.K Dlm.L Dlm.M Dlm.N Dim. 0 Dlm.P Dlm.Q Dim.! Dlm.S 

Char. Hgt Char. Width DotDla. Dot Pitch Matrix Hgt Matrix Wdth Mig. Hole Hole 0fIIet 'hlclcnell SWing Hgi. 
In. mm. In. mm. In. mm. In. mm. In. mm. In. mm. In. mm. In. mm. In. mm. In. mm. 

670RFR-35BC 6 152 4.25 108 .75 19 .875 22.2 7.75 197 4.25 114 .178 4 .25 6 1.35 34 1.57 39.7 

972RFR-35BC 9 230 6.37 162 1.12 28 1.31 33.3 11.87 301 6.53 166 .195 5 .25 6 1.80 43 2.07 52.6 

1272RFR-35BC 12 300 8.50 216 1.50 38 1.75 44.5 15.00 386 8.72 224 .195 5 .50 13 1.80 43 2.25 57.2 

1672RFR-35BC 16 406 11.37 289 2.00 51 2.34 59.4 19.50 502 11.69 301 .195 5 .50 13 1.80 43 2.54 64.5 

1872RFR-35BC 18 457 12.75 324 2.25 57 2.62 66.7 21.63 557 13.09 337 .195 5 .50 13 1.80 43 2.66 67.6 

© 1991 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1131 
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Vl ELECTRONICS, INC VARITRONIX 
3250 Wilshire Blvd., Suite 1301 • Los Angeles, CA 90010 • Tel. (213) 738-8700 Fax: (213) 738-5340 

custom designs 

FEATURES 

• Highest Quality 
• LCD Prototypes from 

approved drawings in 6-9 
weeks 

• Supertwist available 
• Send us your artwork 

for a quotation 

LIQUID CRYSTAL DISPLAYS 

alpha-numeric modules 
Model Characters Digit Module Size 

Number xUnes Size (WxH) 

MDL-16166 16x1 6.3 80x36 
MDL-161BB 16x1 9.2 122x33 
MDL-16265 16x2 5.6 B4x44 

. • Wide temperature supertwist (SSE) NEW MDL-201612 20x1 12.7 1 BOx4B 
MDL-201BB 20x1 9.2 146x33 

• High contrast 
• Wide viewing angle 
• Internal character generator 
• LED & EL backlighting 
• Large 1k" character height 

numeric Icd' 
VI-50402-DP Large 2-inch digit 

I 170.0+0.2 I 
80 162.0 41 ' 

Ji& _m ....... mm.mm .... , ITII 
I ell a·a CO : g~'~I:;J . • COlO) + 
~ • i a LC'CD,~ ! ".. .m.~mmm .... ~ .... m .... ' :til T 
- ~ 35.47 ~Pijch 2.54 x 39 = 99.06~35.47 ~ 

VI-40602-DP Large 1.6 inch digit 

r35.4f~orPijch 2.54 x 39=99.0615~5.471 

MAX II 
1.00 BBBBBB il!il • • :iOOc::i 

J;= • • c:i~Ii1i~ g.. · .. =t~ 
.~ -~~ 

:; II 1 162.0 50 I 
170.0+0.2 

8-1132 

MDL-202612 20x2 12.7 1B2x60 
MDL-20265 20x2 5.6 116x37 
MDL-2026B 20x2 9.2 146x43 
MDL-204612 20x4 12.7 1B2x90 
MDL-20464 20x4 4.B 9Bx60 
MDL-20464B 20x4 4.03 77x47 
MDL-2046B 20x4 9.2 146x63 
MDL-24166 24x1 6.3 126x36 
MDL-24265 24x2 5.2 118x36 
MDL-40266 40x2 5.5 182x34 
MDL-40466 40x4 5.5 196x56 
MDL-81809 8x1 10.75 B4x44 
MDL-161615 16x1 14.54 151x40 

partial list 

graphic Icd 
modules MGLS-12864 128 x 64 DOTS 

Pixel 
Format 
80x32 
84x64 

100x32 
100x32 
128x64 
192x64 
240x64 
240 x 128 

Overall 
Size 

84x44 
90x60 
75x54 
98x50 
78x70 

100x60 
176x65 
144x 104 

... 
"1 
N 

128x64 DOTS 

56.27 x 38.35 

62.00 ----4 

Graphic Controller and 8K SRAM built in. Please inquire. 
Additional designs available from our product line. 
All dimensions in mm. 

For manufacturers' sales offices, see yellow pages 

</>2.50 

EEM 1991 
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WEUS-GARdNER ElEcrRoNics 
• 

CORPORATION 

2701 North Kildare Avenue. Chicago, Illinois 60639 • Phone: 312·252·8220 • Fax: 312·252·8072 

Monochrome and Color Monitors 

EEM 1991 

Customiser IIr" & Customiser™ VGA Series B/W Monitors 

• Monochrome monitors with P4 phosphor provide a resolution of 900 lines (center), 
750 lines (comers). Other phosphors are available as an option. 

• Both are available in CRT sizes 7,9,12, or 14" (diagpnal measure). 

• Various faceplate finishings are available. 

• VGA Customiser III horizontal frequency is 31.5 kHz (standard); 
vertical frequency is 60 to 70 Hz. Non.linearity is less than 10%. 

• This Series is ideal for applications where low power consumption is required. 

Compact Customiser IV™ Monitor 

• Monochrome monitor with P4 phosphor provides a resolution of 900 lines (center), 
750 lines (comers). Other phosphors are available as an option. 

• CRT sizes are 5, 7, 9,12, or 14" (diagonal measure). 

• Various faceplates finishings are offered. 

• The Customiser IV is ideal for applications requiring low power consumption 
and compact mechanical configurations. 

Compact Multi~Scan Color Monitor 

• 9" Multi-Scan monitor with an active view area of approximately 160 x 115 mm. 

• Automatically adjust scan rate. Video input is TTL level and it can be set to 
automatically switch to analog. Sync is TTL level with auto polarity. 

• Horizontal frequency ranges from 15 to 35kHz and vertical from 
50 to 110Hz with automatic size control for both axis. 

• The monitor is ideal for financial, instrumentation and medical electronic applications. 

Prismatic'" VGA Color Monitor 

• Color monitor with PZ2 phosphor and polished faceplate (standard). 
Variety of optional faceplates and transmittance available. 

• Resolution set up for VGA mode 1 (640 x 350), mode 2 (640 x 200) 
and mode 3 (640 x 480). 

• CRT sizes are 9" to 19" (diagonal measure). 

• User controls contrast, brightness, horizontal position, on demand degauss, 
horizontal frequency, horizontal size, focus, vertical frequency, vertical size, 
vertical linearity, and vertical position. 

For manufacturers' sales offices, see yellow pages 8·1133 
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GET THE STANLEY·EDGE 
Your Number One Choice For Display Technology 

Stanley Electric is utilizing superior in-house technology, 
developed over many years to provide a total and definitive 
response to user needs. 

SlAf1LEY. 

8·1134 

II STANLEY co., INC. 
Los Angeles Sales Office 
2661 Gates Ave., Suite 200 
Irvine CA. 92714 
Tel: 714-222-0777 
Fax: 714-222-0555 
(Toll Free) 800-LED-LCD1 

STANLEY ELECTRIC 
CO. LTD. 
2-9-13 Nakameguro, Meguro-ku 
Tokyo 153, Japan 
Tel: 81-33-710-2557 
Telex: 2466623 SECTOK J 
Fax: 81-33.-792-0007 

For manufacturers' sales offices, see yellow pages EEM 1991 



I fITiTiil selection 
LaJ1.LlJ gUide 

LAMPS AND INDICATOR LIGHTS 

StarlIng 
EEM Incan-

Manufacturer Page No. decsent LEO Neon 

AND 8·1137 ~ 

Arcolectric Corp. 8·1141 ~ ~ ~ 

Data Display Products 8·1142 ~ 

Dialight Corp. 8·1145 ..J 

Endicott Research Grp. 8·1151 

Genisco Elect. Corp. 8'1153 ~ ~ 

Gilway Technical Lamp 8·1155 ..J ~ ~ 

Glolite 8·1154 ..J ..J ..J 

IDEA Inc. 8·1164 ..J 

Industrial Devices 8·1166 ..J ..J ..J 

JKL Components 8·1169 ..J ..J ..J 

Kingbright 8·1170 ~ 

Lamptronix Co. Ltd. 8·1173 ..J ..J 

Ledtronics 8·1174 ~ 

MinelcofTally Inc. 8·1178 ~ ..J 

Oshino Electric Lamp 
Works 8·1180 ..J 

Oxley 8·1179 ..J 

Rodale Tech. Sales 8·1182 ..J ..J 

Rohm Electronics 8·1183 ..J 

Sharp Electronics Corp. 8·1184 ..J 

Shelly Associates 8'1185 ..J ..J ..J 

Shogyo Int'I Corp. 8·1186 ~ ~ ..J 

Shokai Far East Ltd. 8·1187 ~ ~ ~ 

Sloan Co. 8·1188 ..J ~ ..J 

II Stanley Co. Inc. 8·1196 ..J 

Sylvania 8·1202 ..J ..J 

Visual Comm. Co. 8·1208 ..J ..J 

Wilbrecht 8'1211 ..J ..J ..J 

EEM 1991 

lighls-24GO 

UghtType ~ Featu .... 

Relamp-
Electro SodraI:st able 

FI_ ~umines- Infra· Kryp- ultra Holders! Caps & In- PMeI PC A8MJn. Rectan- water-
cent cent red ton violet Xenon Clips Lenses verters Mount Mount biles gular proof 
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~ 
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For manufacturers' sales offices, see yellow pages 8·1135 



Avalanche Photodiode: A photodiode 
that takes advantage of avalanche mul
tiplication of photocurrent. It is par
ticularly suited to low noise and I or 
high speed applications. 

Contrast: A noticeable difference in 
color, brightness, or other characteris
tics in a side-by-side comparison. 

Chrominance Contrast: The color con
trast between two adjacent surfaces of 
identical area, shape, texture, and lu
minance. The human eye is more sensi
tive to differences in color than it is to 
differences in brightness. 

Current Transfer Ratio: The ratio of 
an optocoupler's output current to in
put current at a specified bias. 

Dark Current: The leakage current of 
a photodetector with no incident light. 

Dominant Wavelength: The wave
length that is a quantitative measure 
of apparent color of light as perceived 
by the human eye. 

Infrared Radiation: The electromag
netic wavelength region between ap
proximately 0.75 and 100 micrometers 
longer than the wavelength of visible 
light. 

Interrupter (module): A device that 
produces an electrical output signal 
when an object breaks the light (visi
ble or invisible) between a light source 
and a photodetector. 

LIGHT 
SOURCE 

(EMITTER) 

PHOTO 

OBJECT 

~_DIT_ErCT=D=R~ ______ ~O:UTP~ 

Reflector module 

//' LED -®- (~D IRED) 
PHOTO-
DARLINGTON 

~ PHOTO-

~~ 
DIODE 

~ B~ 
WITH BASE ~"- } PHOTO-

'lQ 
TR~SISTOR 

WITHO~ 
BASE CONNECTION E 

IRED: An infrared-emitting diode. See 
light-emitting diode. 

Light Current: The current that flows 
through a photodetector when it is ex
posed to radiant energy. 

Light-Emitting Diode (LED): A semi
conductor diode that emits incoherent 
light at its PN junction when forward 
.biased. The light can be in the visible or 
invisible (infrared) wavelength region. 

Luminance Contrast: The observed 
brightness of a light-emitting element 
compared to the brightness of the "sur
round," an integral part of the device 
and inseparable from it. 

Optocoupler: A device that transmits 
electrical signals, without electrical 
connection, between a light source (in
put) and the receiver (output). The in
put is generally an LED; the output 
might be a photodiode, phototransis
tor, a photo-Darlington, etc. Some
times referred to as optoisolator. 

Peak Wavelength: The wavelength at 
the peak of the radiated spectrum of an 
emitter. 

Photo-Darlington: A light-sensitive 
Darlington - connected transistor pair. 
The photo-Darlington has a very high 
sensitivity to illumination or radiation. 

OPTOCOUPLER 

~ ~) --
WITH PHOTO-
TRANSISTOR OUTPUT 

et tJ --
WITH PHOTO-
DIODE OUTPUT 

Photodetector: A device that provides 
an electrical output signal when sub
jected to radiation in the visible, infra
red, or ultraviolet regions of the elec
tromagnetic spectrum. Photodiodes, 
phototransistors, and photo-Darling
tons are the most common type of 
photodetectors. 

Photodiode: A junction diode that is re
sponsive to radiant energy. Photodi
odes have a high degree of linearity 
between the· input radiation and the 
output current, and faster switching 
speeds than photo transistors. 

Photothyristor: A thyristor whose· 
switching action is coil trolled by light 
applied to the thyristor gate. 

Phototransistor: A light-sensitive tran
sister that delivers an electrical output 
proportional to the light intensity at its 
input. The low-level photocurrent that 
is generated is amplified by the current 
gain of the transistor. The base region 
(or gate in a FET) mayor may not be 
brought out as an external terminal. 

Point Source: A source with a maxi
mum dimension less than one-tenth the 
distance between sources and detector. 

Reftector (module): A device contain
ing a light source and a photodetector 
that detects any object that reflects 
light produced by the source back to 
the detector. 



2460 LAMPS, I.IGHTS, & INDICATORS 2460 

ONE OF THE PURDY GROUP OF COMPANIES 
Light Emitting Diode Lamps 

770 AIRPORT BLVD., BURLINGAME, CA 94010· TEL (415) 347-9916 • FAX (415) 340-1670. MCIITlX 677-1439 (PURDY UW) 

HIGH BRIGHTNESS OUTDOOR LEOS 
Features are: High intensity GaAIAs/GaAIAs die at 660 nm for the red "CR" LEDs; well designed oval lens for uniform light 
intensity over the viewing area: "CR/CRP" parts have current ratings of SOmA DC rating and 200 mA peak. Our single die 
products are 3 mm (T-1), S mm (T-1 3/4), and 10 mm packages. Applications are: illumination, warning lights, outdoor and 
indoor signs, status indicators, novel flashlights and many other new imaginative new products. 

AND 190,191 Series -10 mm Package Kilo Bright 

Color 
Axial Luminous intensity Test Viewing ~ 

Lens (mod) Condition Anrcle ~ I Part Number Led Lens Description Min. Typ. (1,=mA) 2<1>1/2 deg.) '" f 
.. 

AND190CRP Red Clear Clear 5,600 13,000 20 4 
I ~ 

AND190BRP Red Clear Clear 3,200 10,200 20 4 T ~'I Sf ~ 
AND191CRP Red Milky Diffused 320 720 20 16 

~D_ 
AND191BRP Red Milky Diffused 180 530 20 16 "-

AND 120,130,180,134, and 116 Series - T1 3/4 Package Kilo Bright 

Color 
Axial Luminous intensity Test Viewing 

Lens (mod) Condition Angle 
Part Number Led Lens Description Min. Typ. (1,=mA) 2<1>1/2(deg.) 
AND180CRP Red Clear Clear 1,800 4,100 20 8 
AND180BRP Red Clear Clear 1,000 3,000 20 8 ~2 0S±O.2 
AND180ASP Red Clear Clear 320 1,000 20 8 i ~ 

"' 1 .~ "/ 11 ANDl30CR Red Clear Clear 1,000 2,300 20 15 f r ~ ;;;; 
AND130BR Red Clear Clear 560 1,680 20 15 I spl I ~ +~ 

AND155CRP Red Clear Clear 560 1,280 20 24 

0:+.1-0: ~ 
T =t.J ~:. AND155BRP Red Clear Clear 320 1,000 20 24 

AND155ASP Red Clear Clear 
0.5 ~ 153 300 20 24 _0.5 

~ 
AND120CR Red Clear Clear 560 1,280 20 35 ~O~ P AND120BR Red Clear Clear 320 900 20 35 
AND134CR Red Red Diffused 100 230 20 35 € 
AND134BR Red Red Diffused 56 208 20 35 
ANDI16CR Red Milky Diffused 56 208 20 60 
ANDl16BR Red Milky Diffused 32 72 20 60 

AND 125 and 126 Series - T1 Package Kilo Bright 

Color, 
Axial Luminous intensity Test Viewing 

Lens (mod) Condition Angle 
Part Number Led I Lens Description Min. I Typ. (1,=mA) 2<1>1/2(deg.) 
AND125CR Red I Clear Clear 160 I 400 20 60 
AND126CR Red I Milky Diffused 63 I 150 20 70 

Absolute Maximum Ratings (T. = 25°C) Electro-Optical Characteristics (T. = 25°C) 
Rating Test Red 

Characteristics Symbol Red Unit Characteristics Symbol Condition Min .. Typ. 'Max. Units 

Forward Current (DC) IF 50 mA Forward Voltage VF IF-20mA 1.75 2.2 V 

Reverse Voltage VA 4 V Reverse Current IR VR-4V 100 ~A 

Power Dissipation Po 125 mW Peak Emission Wavelength Ap IF-20mA 660 nm 

Operating Temperature Range TOPR -20to +85 ·C Spectral Line Half Width <loA IF-20mA 25 nm 

Storage Temperature Range TSTG -30to +100 ·C 

AND 180ASP/AND155ASP 
Absolute Maximum Ratings) (T.=25°C) AND180ASP/AND155ASP 

Rating Electro-Optical Characteristics (T. = 25°C) 
Characteristics Symbol Red Unit Test Red 

Forward Current (DC) IF 50 mA Characteristics Symbol Condition Min. Typ. Max. Units 
Reverse Voltage VR 4 V Forward Voltage VF IF=20mA 1.9 2.4 V 
Power DiSSipation Po 125 mW Reverse Current IA VR =4V 100 ~A 

Operating Temperature Range TOPR -20to +85 ·C Peak Emission Wavelength Ap IF =20mA 630 nm 
Storage Temperature Range TSTG -30to +100 ·C Spectral Line Half Width <loA IF =20mA 25 nm 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1137 



2460 lAMPS. LIGHTS. & INDICATORS 2460 

ONE OF THE PURDY GROUP OF COMPANIES 
Light Emitting Diode Lamps 

770 AIRPORT BLVD., BURLINGAME, CA 94010. TEL (415) 347-9916· FAX (415) 340-1670 • MCIITLX 677-1439 (PURDY UW) 

AND 190 and 191 Series 8mm/10 mm Package Striking Bright - -
Color 

Axial Luminous intensity 

Lens (mod) 
Part Number Led Lens Description Min. Typ. 

AND190GCP Gr.een Clear Clear 560 2.000 

AND191GCP Green Milky Diffused 56 200 

AND 180, 135,134, and 114 Series - T1 3/4 Package - Striking Bright 

Color 
Axial Luminous intensity 

Lens (mod) 
Part Number Led Lens Description Min. Typ. 

ANDI600RP Red Clear Clear 320 720 

ANDI35NR Red Clear Clear 100 230 

ANDI34MR Red Red Diffused 56 128 

AND114KR Red Clear Diffused 18 41 

ANDI80PGP Green Clear Clear 180 410 

AND135NGP Green Clear Clear 100 230 

AND 163, 124, 160, and 125 Series - T1 Package· Striking Bright 
Axial Luminous Intensity 

Color (mod) 
Part Number Lens 

Led Lens Description Min. Typ. 
AND163QR Red Lt. Red Clear 320 720 

AND160RC Red Clear Clear 200 200 

AND125RC Red Clear Clear 25 50 
AND124KR Red Red Diffused 18 41 

AND160NG Green Clear Clear 100 230 

AND 181P and 182P Series - T1 3/4 Package - Ultra Bright 

Color 
Part Number Led Lens 

AND181RCP Red Red 
AND182RCP Red Red 

AND18tuRP Red Lt. Red 

AND182URP Red Lt. Red 

AND181SP Red Lt. Red 

AND182SP Red Lt. Red 

AND181RP Red Lt. Red 

AND182RP Red Lt. Red 

AND181GP Green Lt. Green 

AND182GP Green Lt. Green 

AND181YP Yellow Lt. Yellow 

AND182YP YellOW Lt. Yellow 

AND1810P Orange Lt. Orange 

ANDI820P Orange Lt. Orange 

Lens 
Description 

Clear 

Diffused 

Clear 

Diffused 

Clear 

Diffused 

Clear 

Diffused 

Clear 

Diffused 

Clear 

Diffused 

Clear 

Diffused 

Axial Luminous intensity 
(mod) 

Min. Typ. 

250 500 

150 300 

125 250 

75 150 

75 150 

45 90 

25 50 

13 25 

100 200 

60 120 

70 150 

45 90 

75 150 

45 90 

AND 163U and 164U Series - T1 Package - Ultra Bright 

Color 
Axial Luminous Intensity 

Lens (mod) 
Part Number Led Lens Description Min. Typ. 

AND163UR Red Lt. Red Clear 50 100 

AND164UR Red Lt. Red Diffused 20 40 

AND163UG Green Lt. Green Clear 35 70 

AND164UG Green Lt. Green Diffused 15 30 

AND163UY Yellow Lt. Yellow Clear 20 40 

AND164UY YellOW Lt. Yellow Diffused 10 20 

Test 
Condition 
(I,=mA) 

20 

20 

Test 
Condition 
(1,=mA) 

20 

20 

20 

20 

20 

20 

Test 
Condition 
(1,=mA) 

20 

20 

20 

20 

20 

Test 
Condition 
(1,=mA) 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

Test 
Condition 
(I, = mA) 

20 

20 

20 

20 

20 

20 

Viewing 
Anr.1e 

2</>1/2 deg.) 

4 

16 

Viewing 
Anr.le 

2</>1/2 deg.) 

15 

25 

30 

80 

15 

25 

Viewing 
Angle 

2</>1/2(deg.) 

10 

10 

60 

70 

10 

Viewing 
Angle 

2</>1/2(1:1eg.) 

15 

25 

15 

25 

15 

25 

15 

25 

15 

25 

15 

25 

15 

25 

Viewing 
Angle 

2</>1/2(deg.) 

10 

25 

10 

25 

10 

25 

8-1138 For manufacturers' sales offices, see yellow pages 
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2460 LAMPS, LIGHTS, & INDICATORS 2460 

ONE OF THE PURDY GROUP OF COMPANIES 

Light Em'itting Diode 
Lamps and Displays 

770 AIRPORT BLVD., BURLINGAME, CA 94010. TEL (415)347-9916· FAX(415)34D-1670· MCIITLX677-1439 (PURDY UW) 

STANDARD BRIGHTNESS LEDS 

AND 113 and 114 Series - T1 3/4 Package - Standard Bright - P denotes no standoffs 

Color 
Axial Luminous Intensity 

Lens (mod) 
Part Number Led Lens Description Min. Typ. 

ANDI13R(P) Red Red Clear 3.5 7 

ANDI14R(P) Red Red Diffused 1.5 3 

AND113S Red Red Clear 12 25 

AND114S Red Red Diffused 4 8 

ANDI13G(P) Green Green Clear 15 30 

ANDI14G(P) Green Green Diffused 4 8 

ANDI13V(P) Yellow Yellow Clear 40 20 

AND114Y(P) Yellow Yellow Diffused 3 6 

ANDI130(P) Orange Orange Clear 10 20 

ANDI140(P) Orange Orange Diffused 3 6 

AND 123 and 124 Series - T1 Package - Standard Bright 

Color 
Part Number Led Lens 

AND123R Red Red 

AND124R Red Red 

AND123G Green Green 

AND124R Green Green 

AND123Y Yellow Yellow 

AND124R Yellow Yellow 

7 Segment Displays 
Size Common 

01 Digits Cathod 
.5 inch AND370R 
.5 inch AND370G 

.54 inch AND54200CLB 
.8 inch AND8010SCLB 
.8 inch AND8010GCLB 

2.3 inch AND2316SCLB 
2.3 inch AND2316GCLB 

16 Segment Displays 

Lens 
Description 

Clear 

Diffused 

Clear 

Diffused 

Clear 

Diffused 

Anode 
AND371R 

AND371G 
AND54200ALB 

AND8010SALB 
AND8010GALB 

AND2316SALB 
AND2316GALB 

Axial Luminous Intensity 
(mod) 

Min. Typ. 

1.5 3.5 

1 2.5 

5 10 

2.5 5 

2.5 5 

2 4 

Color 
Display 

Red 
Green 
Red 

Red 
Green 
Red 

Green 

Test 
Condition 
(1,=mA) 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

Test 
Condition 
(1,=mA) 

10 

10 

10 

10 

10 

10 

Face 

Red 
Green 

Red 

Gray 
Gray 

Red 
Black 

Number Common Color 
Size 01 Digits Cathod Anode Display Face 
.8 inch 1 AND8010SCL AND8010SAL Red Red 
.8 inch 1 AND8010GCL AND8010GAL Green Gray 

2.3 inch 1 AND2307SCL AND2307SAL Red Red 
2.3 inch 1 AND2307GCL AND2307GAL Green Gray 
4.0 inch 1 AND4107SCL AND4107SAL Red Red 
4.0 inch 1 AND4107GCL AND4107GAL Green Gray 

Dot Matrix Displays 
Size Common 

of Digits Cathode Column I Cathode Row Format 
2.0 AND2570S I AND2571S 5x7 
2.0 AND2570G I AND2571G 5x7 

Viewing 
Angle 

2<1>1/2(deg.) 

50 

80 

50 

80 

50 

80 

50 

80 

50 

80 

Viewing 
Angle 

2<1>1/2(deg.) 

60 

70 

60 

70 

60 

70 

Number 
of Pins 

18 
18 
18 

18 
18 
20 
20 

Number 
01 Pins 

16 
16 

10 
10 

10 
10 

Color 
Display I 

Red I 
Green J 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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INIGLO ARIES 
FOR ULAS· CHARTS 
PRODUCT SELECTION GUIDES 

~~E~TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

91/92 EDITION OF EEM 
Abbreviations/Acronyms 

A-1114, 8-1037, C-1116, 0-1068 
AC Power Supplies, Product 

Selection Guide 
ASCII Code 
Batteries, Product Selection Guide 
Batteries & Fuel Cells, 

Characteristics 
Cabinets, Enclosures, Racks & 

Chassis, Product Selection Guide 
Capacitors, Basic Formulas 
capacitors, Miniglossary 
capacitors, Product Selection Guide 
Coils, Chokes, Inductors, 

Product Selection Guide 
Conductors, Maximum Current Capacity 

of Copper & Aluminum 
Connectors, Miniglossary 
Connectors, Terminals & Sockets, 

Product Selection Guide 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide 

DC Power Supplies, Product 
Selection Guide 

Delay Unes, Product Selection 
Guide 

Dielectrics, Thermal Conductivity 
Discrete Semiconductors, Product 

Selection Guide 
Displays, Readouts, & CRTs, 

Product Selection Guide 
EBCDIC Code 
Encapsulation, Miniglossary 
Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 
Selection Guide 

Fiber OptiCS, Miniglossary 
Fiber Optics, Product 

Selection Guide 
Filters, Power, Product 

Selection Guide 
Filters, Signal, Product 

Selection Guide 
Instruments, Test & Measuring, 

Product Selection Guide 
Interconnection Systems, Product 

Selection Guide 
Keyboards & Keypads, Product 

Selection Guide 
Lamps, Ughts, & Indicators, 

Product Selection Guide 

0-2146 
0-1086 
0-1427 

0-1468 

C-I003 
A-I078 
A-1054 
A-1003 

C-1825 
C-1329 

C-1149 

A-1300 

0-1501 

A-1493 
C-1709 

A-2082 

8-1032 
0-1110 
C-1126 

C-1601 
8-1224 

8-1214 

A-1609 

A-1651 

0-1207 

C-1678 

8-1794 

8-1135 

Logofinder & Trademark Directories 
Microwave Components, Product 

Selection Guide 
Military Qualified Products Ust 
Motors, Drives, & Rotating Components, 

Product Selection Guide 
Opto Semiconductors, Miniglossary 
Oscilloscopes, Product 

Selection Guide 
Panel Hardware, Product 

Selection Guide 
Panel Meters, Analog & Digital, Product 

Selection Guide 
Potentiometers, Trimmers, Controls, & 

C-901 

A-1746 
8-1002 

8-1233 
8-1334 

0-1406 

C-1582 

0-1340 

Rheostats, Product Selection Guide A-2013 
Power Supplies, Miniglossary 0-1522, 0-2184 
Power Supplies, AC, Product 

Selection Guide 
Power Supplies, DC, Product 

Selection Guide 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide 

Relay Contact Forms 
Relays, Electromechanical, 

Miniglossary 
Relays, Product Selection Guide 
Resistor Color Codes 
Resistors, Product Selection Guide 
Servo Components, 

0-2146 

0-1501 

8-1347 
8-1550 

8-1449 
8-1397 
A-1924 
A-1835 

Miniglossary 8-1270, 0-2244 
SI Units, Basic Guide To, 

A-2080,~1666,C-1362,0-2246 
Solenoids, Product Selection Guide 8-1614 
Switches, Product Selection Guide 8-1639 
Symbols-International Authorities 

A-1139,8-1024,C-1156,0-1090 
Thermal Components, Product 

Selection Guide 
Thermal Conductivity of Dielectrics 

at Room Temperature 
Thyristors!High Power Diodes, 

Miniglossary 
Timers, Miniglossary 
Trademark & Logofinder 

Directories 
Transducers & Encoders, Product 

Selection Guide 
Transformers, Product 

Selection Guide 
Wire & Cable, Product 

Selection Guide 
Wire Gauges-Diameter, Area, 

Copper Weight 

8-1831 

C-1709 

A-I728, A-2084 
8-1409,0-1149 

C-901 

8-1872 

A-2131 

C-1705 

C-1864 



2460 LAMPS, LIGHTS, & INDICATORS 2460 

NEON-INCANDESCENT -LAMP HOLDERS 
and LED INDICATOR LIGHTS 

INDICATORS 

=1J-:::;::""'~ 
Standard 5/16" snap-in mounting dia 6-250 volt UL and 
CSA approved, Available in Neon, Incandescent and LED 

LAMP 
HOLDERS 

Supplied with or without replacable lamps 6-28 volt. 
Mounting sizes 3/8" to 1.0" dia. Polycarbonate lenses. 
Several other options available. 

LED INDICATORS 

I 
• Sealed version to IP66 with internal and external O'rings 
• Brass with Chrome finish and Aluminum with Black 

anodized finish. 
• All versions can be supplied with or without LED lamps. 
• Standard 5/16" dia. mounting hole . 
• Extended PVC wire leads option. 
:. In Line resistor options for voltage range 6-28vdc. 

INDICATORS 

Standard 1/2" snap-in mounting dia. 6-250 volt. UL, CSA 
and VDE approved. Available in Neon, Incandescent and 
LED 

INDICATORS 

Standard 1/2" dia. mounting. 6-250 volt UL, CSA and 
VDE versions. Chrome finish bezels. 

INDICATORS 

Additional round, square and oblong shapes in many cut
out sizes are available. These styles match the appear
ance of our rocker and push-button range of switches. 
Various voltages and colors to select from. 

Most products are UL, CSA and VDE etc approved. 
Complete details supplied on request. 

SEE PAGE B· 1648, SECTION 5100 FOR SWITCHES. 

A FULL LINE CATALOG OF DRAWINGS AND SPECIFICATIONS AVAILABLE FREE OF CHARGE 

Arcolectric Corporation 9001 Canoga Ave., Canoga Park, CA 91304 
FAX: 818-700-9541 • FAX: 818-700-2809· PH: 818-700.1933 

EEM 1991 Formanufacturers' sales offices, see yellow pages 8-1141 



2460 LAMPS, LIGHTS, & INDICATORS 2460 

Cerebrating 
20 
'YEARS 

• Incandescent Replacement: Direct L.E.D. 
replacement for incandescent lamps. Custom 
voltages, custom configurations and bi-polar. 

• Panel Mount LEDs: Snap-in, speed-mount 
and front panel replaceable. Numerous lens con-
figurations. ' 

• PCB Status Indicators: Horizontal, vertical 
and angled housings meet UL94V-O. Individual 
and variable arrays. 

• Custom & Military: DDP specializes in 
designs and prototypes for nonstandardspecifi
cations. Mil-Spec and quality compliance. 

Data Display Products 
445 South Douglas Street 

EI Segundo, California 90245-4630 
(213)640-0442 • Fax (213)640-7639 

(800)421-6815 

Full line catalog available 

T-l Sub-Midget LED Lamp 
LED Colors Available: Bright Red, Red, Orange, Amber, Green, Pure Green 
Standard Voltages: 2, 4, 5, 6, 12, 15,24,28, AC or DC 

MF125 

T-l Flange LED, Dual-Chip 
Replaces Incandescent#: 682,685,714,718, 
6839,7240,7241,8022 

BP125 

T-l Bi-Pin LED, Dual-Chip 
Replaces Incandescent#: 7265, 7680, 7683, 
7714,7715,7839,8099 

CATHODE 

Center Contact 
(Anode) 

ANODE MARKING 

~_--L .065(1.65) 

I 

8--=r'" 
:I: .25(6.4)MIN. 

5-----1 
.020(.51)RND. -I,!.-, 

-I I- .05(1.3)NOM. 

8·1142 For manufacturers' sales offices, see yellow pages EEM 1991 



2460 LAMPS. LIGHTS. & INDICATORS 2460 

T-l 3/4 MIDGET LED lAMP 
LED Colors Available: Bright Red, Ultra Red, Red, Orange, Amber, Green, Pure Green, Blue, Red/Green 
Standard Voltages: 5,6,12,15,24,28,60, & 110 AC or DC 

MF200 MG200 MS200 

1 £215(5.5) ll-" I (5.5) r.215h 

["'"" J~," 
Available With Center Cathode Available With Center Cathode 

T-13/4 Flange LED, 6-Chip 
Replaces Incandescent #: 327, 328, 330, 
345,349,350,370,376,377,380,381, 
382,385,387,394,459,7332,7333, 
7335,7341,8918 

T-13/4 Groove LED, 6-Chip 
Replaces Incandescent #: 334, 336, 337, 
379,386,388,398 

WB200 

.23(5.8) 

Cathode 
Notch 

T-13/4 Wedge LED, 
6-Chip 

Replaces Incandescent #: 17, 
18,37,56,70,73,74,79,84,85, 
86 

BP202 

5L 
.25(6.4) 

I 

(5.8) .23j 
.215 
(5.5)1 

iff 8",,,. 
Cathode-IA 1 

Jr= 
Available With Center Cathode 

T-13/4 Screw LED, 6-Chip 
Replaces Incandescent #: 335, 342, 369, 
373,378,383,399,1768,1775,8362, 
8369,8384 

Cathode 
Notch 

T-13/4 Bi-Pin LED, 
6-Chip 

Replaces Incandescent #: 
2314,2324,2325,2335,2337, 
2341,2342,3149,7001,7003, 
7327,7328,7330,7349,7361, 
7371,7373,7376,7377,7380, 
7381,7382,7387,7876,7945 

T-3 1/4 Miniature LED lAMP 
LED Colors Available: Red, Amber, Amber/Yellow, Yellow, Green, Blue 
Standard Voltages: 6,12,24,28,48,60,110 AC or DC 

MB400 T-31/4 Bayonet LED, MS400 
7 CI t - us er 

T-3114 Screw LED, 
- us er 7 Cl t r44(11.2)1 Replaces Incandescent #: 12MB, r·44(11.2)1 Replaces Incandescent #: 46, 

12RB, 24MB, 24RB, 28MB, 

13-:]m. 
28RB, 44, 47, 48MB, 48RB, 53, 
57, 60MB, 60RB, 120MB, 120RB, 
216,239,240,256,313,316,356, 

,~- t-l 363,755,756,757, 1302, 1437, 
1445, 1488, 1495, 1810, 1813, 
1815,1818,1819,1820,1829, 

1'36(9'll 
1835, 1847, 1850, 1855, 1864, 
1866, 1873, 1889, 1891, 1892, 

Available With Center Cathode 1893, 1895 

LED Colors Available: Bright 
Red, Ultra Red, Red, Orange, 
Amber, Green, Pure Green, Blue, 
Red/Green 

MB401 

Standard Voltages: 5,6,12, 15,24, 
28, 60, lID, AC or DC 

Cathode 

52, 1446, 1449, 1483, 1487, 1821 i.Jm. 
~- t-J 

l.3~9.1 
Available With Center Cathode 

T-31/4 Bayonet LED, 
6-Chip 

Replaces Incandescent #: 
Same as MB400 

Data Display Products· 445 So. Douglas Street, El Segundo, CA 90245-4630 ·(800) 421-6815 • (213) 640-0442 • FAX (213) 640-7639 
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2460 LAMPS, LIGHTS, & INDICATORS 

T -4 1/2 CANDElABRA LED lAMP 
LED Colors Available: Red, Orange, Amber, Green Standard Voltages: 12, 15, 24, 28, 48, 60 & 110 AC or DC 

MB500 MS500 

Cathode 

1 
.59(14.99) 

Available With Center Cathode 

r---------~.5~7~~~14~.6~1~)-------------, 

ftI.mp 
-~~ 

.45(11.4) 

Available With Center Cathode 

OCB500 

2460 

T-4 1/2 Bayonet LED, 4-Cluster 
Replaces Incandescent #: 301,303,309, 
311,623,1251,1495,1723,1855 

T-4 1/2 Screw LED, 4-Cluster 
Replaces Incandescent #: 356/5, 656, 
12RC, 24RC, 28RC, 48RC, 60RC, 120RC 

T -4 1/2 Double Contact Bayonet 
LED, 4 -Cluster 
Replaces Incandescent #: 302, 304, 306, 
308, 1204, 1252, 1638, 1692 

TELEPHONE SUDE BASED LEOs 
LED Colors Available: Bright Red, Ultra Red, Red, Orange, Amber, Amber/Yellow, Yellow, Green, Pure Green, Blue, Red/Green 
Voltage Range: 2-110V AC or DC 

46SB (T4.6) 

j [.12(3.0) 

1\ \117(4.3) 

~I .87(2Lmax Q .64T3
) I 

ISB (T6.8, ANSI NO.1) 

] r·215(5.5) 
11 Ir·270(6.8) 

~ll-1.13(28.7) 

_LI. 
2SB ( ANSI NO.2) 5SB (ANSI NO.5) 55SSB ( T5.5) 

j t~"'511 11 .270(6.86) 

ijl'_.~p 
1.19(30.2) 

I I 
.190" PANEL MOUNT LEOs 
LED Colors Available: Red, Amber, Amber/Yellow, Yellow, 
Green, Blue 
Standard Voltages: 2,5,12,24,28, AC or DC 

1 F·25O(··") .t45~3.") 
. . .205(5.21).115(2.92) [.185(4.70) 

..;..... dlaL.ED "n 
.025(.63)L ...,..r::.065(1.66) 

F- r T .... -1-.. 190(4.'3) ·L= 3~;7.3).L= ;~17.3)"·L3420·3) 
L· 

L.~Y,,) 
.35 Cathode 

'(L:U -1 
_ '"- .115(2.92) 

.250" PANEL MOUNT LEOs 
LED Colors Available: Red, Amber, Yellow, Green, Blue 
Standard Voltages: 2,12,15,24,28,48,60,110,220 AC or DC 

.335(8.51) ".265(8.73) 

.28O(7.11),o".,,(~ [:.235('96) ,ocr 
:; LED .075(1.91) 

(76)"L -s.-
.250{6.35) r 1 L.=.6B(17.3) 'L=.68(17.3~ I L.=.84(21.3} 

405 41 46 44 

.215 .230(5.8) (5.5) 

il .280(7.1) 

871-
:-]' .. l_ 

.66r8) I 1.1T9.2)! . 

.290" PANEL MOUNT LEOs 
LED Colors Available: Bright Red, Ultra Red, Red, Orange, 
Amber, Yellow, Green, Pure Green, Blue, Red/Green 
Standard Voltages: 2, 5, 6, 12, 15, 24, 28, 48,60,110,220, AC or DC 

.312" PANEL MOUNT LEOs 
LED Colors Available: Bright Red, Ultra Red, Red, Orange, 
Amber, Yellow, Green, Pure Green, Blue, Red/Green 
Standard Voltages: 2,5,6,12,15,24,28,48,60,110,220 AC or OC 

30(76) 39 

070(178]LI(99)I09O('20) 

[0;; -0.1 r('>; 
........... =:=L· .... -", ... " .... ) L=111(282)~L=108(274) 

56 53 (11"7) 1-(1~-I 
.030(0.') 1i.96(24·"1.64(1 •. 3)l 

..r.;-IIII °1 ~·i65(42) r L •. 66(16.8) T L •. '2{20.,ll -'------

r45<11.7) 145(114)\ 561 564 

.30(7.6).39(9.') ~ ·42(+7)~O~ 
461 l-(i1"7)-I ~(;1"7)-I 464 ~ TC5 a NWS. MOUPdag Ban!ware 

~ 
Data Display Products· 445 So. Douglas Street, EI Segundo, CA 90245-4630 ·(800) 421-6815 • (213) 640-0442 • FAX (213) 640·7639 
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.2460 LAMPS, LIGHTS, & INDICATORS 2460 

D I A L I G H T 1913 Atlantic Avenue, Manasquan, NJ 08736 (908) 223-9400 Fax: (908) 223-8788 

·!?:f····:·Xg::1:':~~;~_~.t_'ftlittW ..... :~~'· ,:,1.'1. ____ ";;;' 
Discrete LED lamps available in T-3/4, T-1 & T-1 3/4 red, green, 
yellow and 3 leaded bi-color. The lens can be diffused or 
non-diffused with or without integral resistors. 

I PART NO Lf8k~~s VF rnA I MCD i~t)Jf1 FIG I 
521-9165 R/DIFF 2.3 20 2.0 B 1 
521-9173 G/DIFF 2.3 20 3.2 B 1 
521-9174 Y/DIFF 2.3 20 3.2 B 1 
521-9177 R-G/DIFF 2.3 20 6.0 A 2 
521-9178 R-G/DIF 2.1/2.3 10 5.0/8.0 3 
521-9183 R/DIFF 5.0 12 0.8 A 4 

'96,1)05 
(498,013) 

fi="-< 17241 I 

,~ 

1483) 

FIGURE 1 FIGURE 2 

A-! 
~I 

fb'" = 
!~ 

= 

521-9185 RIND 1.6 20 0.8 5 FIGURE 4 

521-9186 R/DIFF 1.6 20 0.8 5 
521-9195 R/DIFF 1.6 3 0.4 6 
521-9200 R/DIFF 1.7 20 2.0 A 7 
521-9210 G/DIFF 2.4 10 2.0 C 8 
521-9211 Y/DIFF 2.2 10 2.5 C 8 
521-9215 R/DIFF 5.0 12 0.8 C 9 

Ij,,,",,, 
.025 

010 (84) =s.:1' "~::' Q """ r' ,~ -'I ' ... ""1" s-J .. ~ 
1305)""", _,12541 L (51) 

521-9216 R/DIFF 1.7 20 2.4 C 8 
521-9240 R/DIFF 1.7 20 2.0 A 10 
521-9246 R/DIFF 2.2 10 7.0 A 11 
521-9247 RIND 2.2 10 30.0 A 11 
521-9248 Y/DIFF 2.2 10 8.0 A 11 
521-9249 Y/ND 2.2 10 30.0 A 11 
521-9250 G/DIFF 2.4 20 3.0 A 11 
521-9251 GINO 2.4 20 50.0 A 11 
521-9264 R/DIFF 2.5 25 6.5 12 
521-9265 Y/DIFF 2.5 20 2.5 12 
521-9266 G/DIFF 2.5 25 2.5 12 
521-9270 G/DIFF 2.4 20 8.0 A 2 
521-9271 Y/DIFF 2.4 10 6.0 A 2 
521-9320 R/DIFF 1.8 2 2.0 A 2 

Mounting hardware for rear mounting of 521 series LEOs. Check 
chart below for correct product. Note recommended mounting 
hole and panel thickness below. 

PART NO. LED RECOM MAX PANEL FIG. USED WITH MTGHOLE THICKNESS 

515-0004 A .265 (6.73) 7/64 (2.78) 13 
515-0005 B .265 (6.73) 7/64 (V8) 13 
515-0006 C .165 (4.19) .100 (2.54) 13 ;_:;,.IIIlJrI·._: •• ~._ . 

FIGURE 5 0 

C).~.~~ l., 
~" Dj 

FIGURES 

r- "'--1 IOf==== 
FIGURE 10 

FIGURE 12 

fRONT OF 
PANEL 

r:t,.,oom l:f 1254) 

:~/LAMP 

I RET.""O 111/""0 
Variable height CBls available in 3 heights .5, .7, and 1 inch when mounting 
above the PC board. Available in red, green or yellow, high or super effiecient 
versions. Integral resistors are also available. Flat denotes cathode. Check the 
chart below for the product you require. 

FIGURE 13 

c=:d :F.JJOO (2.54) I PART NO I HEIGHT I COLOR I VF I rnA I MCD I FIG I 
561-0104-0SO .500 R 5 13 2 14 
561-0104-070 .700 R 5 13 2 15 

-------' I ~.135MIN. 
.500 ------, (3.43) 

561-0104-100 1.00 R 5 13 2 16 
561-1101-050 .500 R 1.8 2 2 14 
561-1101-070 .700 R 1.8 2 2 15 
561-1101-100 1.00 R 1.8 2 2 16 
561-1201-050 .500 Y 1.9 2 2 14 
561-1201-070 .700 Y 1.9 2 2 15 
561-1201-100 1.00 Y 1.9 2 2 16 
561-1301-050 .500 G 1.8 2 2 14 

~d F.~00(2.54) 
-----1----' ~135MIN. 

.700 (3.43) 

561-1301-070 .700 G 1.8 2 2 15 
561-1301-100 1.00 G 1.8 2 2 16 
561-2101-050 .SOO R 2.2 10 4 14 
561-2101-070 .700 R 2.2 10 4 15 
561-2101-100 1.00 R 2.2 10 4 16 
561-2201-050 .SOO G 2.2 20 3 14 
561-2201-070 .700 G 2.2 20 3 15 
561-2201-100 1.00 G 2.2 20 3 16 
561-2301-050 .500 Y 2.2 10 3 14 

Q ~~.~ 
~ I ~135MIN. 

-----I. (3.43) 1.00 

561-2301-070 .700 Y 2.2 10 3 15 

FIGURE 9 

FIGURE 11 

FIGURE 14 

FIGURE 15 

FIGURE 16 

561-2301-100 1.00 Y 2.2 10 3 16 ALL INDICATIONS ARE DIALIGHT 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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2460 LAMPS, LIGHTS, & INDICATORS '2460 

D I A L I G H T 1913 Atlantic Avenue, Manasquan, NJ 08736 (908) 223-9400 Fax: (908) 223-8788 

Dialight's circuit board indicators (CBI) offer you a variety of different LEOs assembled in either right angle or top view packages, all products are 
manufactured in our state of the art facility in Roxboro, NC. 

High luminous intensity solid state light source available in red, green, or yellow 
and 2 & 3 leaded bi-color, standard, hig~ and super efficient LEOs; some with 
intergal resistors. Right angle .housing offers ease of assembly and pretrimmed 
leads compatable with Dual or Quad 550 Series. 

I PART NO I VIEW I COLOR I VF I rnA I Mca I FIG I 
550-0204 TOP GREEN 2.3 20 3.2 17 
550-0205 RIGHT GREEN 2.3 20 3.2 18 
550-0207 RIGHT GREEN 2.3 20 3.2 19 
550-0304 TOP YELLOW 2.3 20 3.2 17 
550-0305 RIGHT YELLOW 2.3 20 3.2 18 
550-0307 RIGHT YELLOW 2.3 20 3.2 19 
550-0404 TOP RED 1.7 20 2.0 17 
550-0405 RIGHT RED 1.7 20 2.0 18 
550-0407 RIGHT RED 1.7 20 2.0 19 
550-0504 TOP RED 5 13 1.5 17 

I~ .245 

,=i _"~ CATHODE MIN. 
(3.4~) 

.195 f-
(4.95) I 

FIGURE 17 FIGURE 18 

550-0505 RIGHT RED 5 13 1.5 18 
550-0507 RIGHT RED 5 13 1.5 19 .245~AX~ 

~ 
i""['''[--j 

(6.22) 
550-1107 RIGHT RED 1.8 2 2.0 19 
550-1207 RIGHT YELLOW 1.9 2 1.8 19 
550-1~07 RIGHT GREEN 1.8 2 1.8 19 

~ ----------
"145±.010 ~ J 'i'iO-??O'i RIGHT GREEN 2.2 10 3 18 

550-2207 RIGHT GREEN 2.2 10 3 19 
(3.6~ STANDOFF 

550-?~05 RIGHT YELLOW 2.2 10 3 18 
550-2307 RIGHT YELLOW 2.2 10 3 19 
5'i0-?40'i RIGHT RED 2.2 10 4 18 
550-2401 RIGHT RED 2.2 10 4 19 
550-3007 RIGHT RIG 2.3 20 6 19 
550-3505 RIGHT RIG 2.112.3 10 5/8 20 

';,f"~~:,"'·/;:>; 
High luminous intensity solid state light source available in red, green or 
yellow some with intergal resistors can be ordered with same variety of 
LEOs as in 550 Series. Right angle housing offers ease of assembly and 
pretrimmed leads compatable with Single or Quad 550 Series. 

I PART NO I VIEW I COLOR I VF I rnA I Mca I FIG I 
550-0207-002 RIGHT GREEN 2.3 20 3.2 21 
550-0307 -002 RIGHT YELLOW 2.3 20 3.2 21 
550-0407-002 RIGHT RED 1.7 20 2.0 21 
550-0507-002 RIGHT RED 5 13 1.5 21 

Four high luminous intensity solid state light source in a single package 
available in red, green or yellow; some with integral resistors can be 
ordered with same variety of LEOs as in 550 Series. Right angle housing 
offers ease of assembly and pretrimmed leads compatable. 

I PART NO I VIEW I COLOR I VF I rnA I Mca I FIG I 
550-0206-004 RIGHT GREEN 2.3 20 3.2 22 
550-0306-004 RIGHT YELLOW 2.3 20 3.2 22 
550-0406-004 RIGHT RED 1.7 20 2.0 22 
550-0506-004 RIGHT RED 5 13 1.5 22 
550-3006-004 RIGHT RIG 2.3 20 6 22 

BHevel solid state light source available in red, green or yellow with or 
without intergal resistors, also available in high and super efficient 
versions. The bHevel deSign conserves PC board space and right angle 
housing offers ease of assembly, leads are pretrimmed. 

I PART NO I VIEW I COLOR I VF I rnA I Mca I FIG I 
552-0111 RIGHT RIR 1.7 20 3.2 23 
552-0122 RIGHT GIG 2.3 20 3.2 23 
552-0211 RIGHT RIR 2.2 10 4.0 23 
552-0222 RIGHT GIG 2.2 10 3.0 23 
552-0311 RIGHT RIR 5 13 1.5 23 
552-0911 RIGHT RlR 1.8 2 2.0 23 
552-0922 RIGHT GIG 1.8 2 1.8 23 

.195-1 
(4.95) I 

.355 
(9.02) 

FIGURE 19 

ANODE COMMON ANODE 
CAT>iOOE 

FIGURE 20 

~ .490---1 
I (12.45) I ·r-oo (~~ 

(3.68) 

.'100.....j I-J CATHODE 
(2.54) I--.250 

(6.35) 

FIGURE 21 

r .985 (25.02) 

r.250 TYP. 

,;iQwW"W .35MIN.t- L 
(3.43) L 
.1?N~P'1!J " / 

.250 TYP. CATHODE 
(6.35) 

FIGURE 22 

l-r 
1--'430 110.92~ 

493 ·.250 
[12.521 [Sr 
I .125 .L [3.18) 
-'---'-r-t ----'"1---n-"TT""--'.135 MIN 

13.43] 

"I 
FIGURE 23 

ALL INDICATIONS ARE DIALIGHT . 

8·1146 For manufacturers' sales offices, see yellow pages EEM 1991 



2460 LAMPS, LIGHTS, & INDICATORS 

D I A L I G H T 1913 Atlantic Avenue. Manasquan, NJ 08736 (908) 223-9400 Fax: (908) 223-8788 

CIRCUIT· .. ARD;;INtHCAtd .... J~··· '.' 

2mm X Smm Rectangul .... 566 SIRlES 
NEW - Rectangular right angle CBls available in high efficiency red, green, 
yellow and 3 leaded bi-color unique snap-in retention feature allows for I 300 .. \ --j 

2460 

positive placement on PC board prior to wave soldering. I .300 \ 

-,-- t 170 t-- 495 - j 

3bO Tij cq IT + T 
.145 

PART NO. VIEW COLOR VF mA MCD FIG. 

566-0207 RIGHT GREEN 2.3 20 4 _:;4 
566-0307 RIGHT YELLOW 2.2 20 3.5 24 
566-0407 RIGHT RED 2.2 20 4.~ 4 

. \1701 495 I 

fi~~ CCJT .145 

-1-
-1-

.100 ~. --

556-3507 RIGHT RIG 2.112.3 20 3.5/4.0 25 GREEN~OM~O~AED .100 1----1---4.100 
ANODE ANODE ANODE 

T·1 (3mmJ Single· 551 SERIES FIGURE 24 FIGURE 25 

High luminous intensity solid state light source available in red, green or 
yellow standard and super efficient LEDs; some with integral resistors. Right 
angle housing offers ease of assemble compatable with Quad 551 series. 

PART NO. VIEW COLOR VF mA MCD FIG. 

551-0207 RIGHT GREEN 2.1 10 1.6 26 
551-0307 RIGHT YELLOW 2.1 10 6.3 26 
551-0407 RIGHT RED 2 10 10 26 
551-0507 RIGHT RED 5 13 2.5 26 
551-1107 RIGHT RED 1.8 2 1.8 26 
551-1207 RIGHT YELLOW 1.9 2 1.6 26 
551-1307 RIGHT GREEN 1.8 2 1.6 26 

'"1 (311m) Quad· 551 SERIES 
Four high luminous intensity solid state light source in a single package 
available in red, green, and yellow standard and super efficient LEOs; some 
with intergal resistors. 

I PART NO I VIEW I COLOR I VF I mAl MCD I FIG I 
551-0207-004 RIGHT GREEN 2.1 20 16 27 
551-0307-004 RIGHT YELLOW 2.1 20 6.3 27 
551-0407-004 RIGHT RED 1.7 20 10 27 
551-0507 -004 RIGHT RED 5 13 2.5 27 

,.- .290 
.200 REF. 7.37) 

(5.08) MAX. 

...L.- -----t l ·le5 
(4.70) 
REF. .400 

(10.16) 
MIN. 

J 
FIGURE 26 CATHODE 

SHORT LEAD 

I·seo~ (17.27) 170 oes 
----1 (4.32) (2.16) 

~ 000 .280 T .•• CATHODE 
(7.11) .200 . 1.0. MARK 

~u.~~~~~-ru. 
"Y45±.01.0 
,3.ffi±.25) 

.100 
(2.54) I

.170 
(4.32) FIGURE 27 

SURFACE MOUNT CIRCUIT BOARDI:NDICATORS (C8l)~' 
Dialight introduces the first truly surface mountable CBI with a newly patented lens design that is compatable with the harsh processing 
environment and automatic placement equipment. 

T·1 314 (5mm) Surface Mount .. SIRlES 
NEW - Surface mountable CBI available in high efficiency red, green, and yellow. 

I PART NO I VIEW I COLOR I VF I mA I MCD I FIG I 

590-2001 RIGHT RED 2.5 10 8 28 
590-2101 RIGHT GREEN 2.5 10 6.5 28 
590-2301 RIGHT YELLOW 2.5 10 5 28 
590-2401 RIGHT RED 2.2 10 29 28 

NEW - Surface mountable CBI available in high efficiency red, green, and yellow. 

I PART NO I VIEW I COLOR I VF I mA I MCD I FIG I 

591-2001 RIGHT RED 2.5 10 8 29 
591-2301 RIGHT GREEN 2.5 10 6.5 29 
591-2401 RIGHT YELLOW 2.5 10 5 29 
591-2101 RIGHT RED 2.2 10 29 29 

NEW - Surface mountable CBI available in high efficiency red, green and yellow. 

I PART NO. I VIEW I COLOR I VF I mA I MCD I FIG_I 

1-":01010.25] 
--I 098 (2 491 I-- I- .13013.301-1 

;:[9J ~ J" ~D a~~ [2.24] I 

L + ____________ _ 
.004(0.10] FIGURE 28 

I. .I -1 '" I. .250 ---J [;lQr-01a':ll---;t[] I'" r-~~I (]D-m~~ 

~""J ~'-"---U"'''-''''F-:' .079 .079 
(2.011.047 (2.01] 

(1.191 

FIGURE 29 

.105 L .240------+1 
[2.61] r-l6.10J __ l 

FIGURE 30 

ALL INDICATIONS ARE DIALIGHT 
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2460 LAMPS, LIGHTS, & INDICATORS 2460 

D I A L I G HT 1913 Atlantic Avenue. Manasquan. NJ 08736 (908) 223-9400 Fax: (908) 223-8788 

Bi-Ievel solid state light source available in red, green or yellow with or 
without Integral resistors. Available in standard and super efficient versions, 
the bilevel design conserves PC board space and right angle housing offers 
ease of assembly; leads are pretrimmed. 

I PART NO I VIEW I COLOR I VF I mA I MCD I FIG I 
553-0111 RIGHT RED/RED 2.0 10 1.6 31 
553-0122 RIGHT GRN/GRN 2.1 10 2.6 31 
553-0211 RIGHT RED/RED 1.8 2 1.8 31 
553-0222 RIGHT GRN/GRN 1.8 2 1.6 31 
553-0311 RIGHT RED/RED 5 13 1.5 31 

NEW - Tri-Ievel solid state state light source available in red, green or yellow 
with or without intergal resistors. Available in standard and super efficient 
versions, the unique trilevel design conserves PC board space and right 
angle housing offers ease of assembly; leads are pretrimmed. 

I PART NO I VIEW I COLOR VF I mA I MCD I FIG I 
564-0100-111 RIGHT RD/RD/RD 2.2 10 1.6 32 
564-0100-222 RIGHT GR/GRlGR 2.3 10 2.6 32 
564-0100-132 RIGHT RDNUGR 2.212.212.3 10 5.5/6/5 32 
564-0200-111 RIGHT RD/RD/RD 1.8 2 1.8 32 

I o64-u200-~~~ HIl:iH l:iH/l:iHll:iH 1.1l ~ 1.6 3~ 

564-0200-132 RIGHT RDNUGR 1.8/1.9/1.8 2 1.8/1.611.6 32 
564-0300-111 RIGHT RD/RD/RD 5 13 8 32 

Incorporates a T-3/4 LED in either a right angle or top view package in 
red, green or yellow integral resistors are available for a wide variety of 
voltages compatable with our 555 quad series. 

I PART NO I VIEW I COLOR I VF I mA I MCD I FIG I 
555-2001 RIGHT RED 1.6 20 3 33 
555-2003 RIGHT RED 5 6 1.2 33 
555-2004 RIGHT RED 5 16 2 33 
555-2006 RIGHT RED 14 10 1.5 33 
555-2007 RIGHT RED 5 3 0.6 33 
555-2008 RIGHT RED 24 3 2 33 
555-2301 RIGHT GREEN 2.4 20 1 33 
555-2303 RIGHT GREEN 5 4.7 0.5 33 
555-2401 RIGHT YELLOW 2.2 20 2 33 
555-2403 RIGHT YELLOW 5 4.7 0.6 33 
555-3001 TOP RED 1.6 20 3 34 
555-3003 TOP RED 5 6 1.2 34 
555-3004 TOP RED 5 16 2 34 
555-3006 TOP RED 14 10 1.5 34 
555-3007 TOP RED 5 3 0.6 34 
555-3008 TOP RED 24 3 2 34 

Incorporates a T-3/4 LED in a right angle package in red, green or yellow. 
Integral resistors are available for a wide variety of voltages compatable -
with our 555 single series. 

I PART NO I VIEW I COLOR I VF I mA I MCD I FIG I 
555-4001 RIGHT RED 1.6 20 3 35 
555-4003 RIGHT RED 5 6 1.2 35 
555-4007 RIGHT RED 5 3 0.6 35 
555-4301 RIGHT GREEN 2.4 20 1 35 
555-4303 RIGHT GREEN 5 4.7 0.5 35 
555-4401 RIGHT YELLOW 2.2 20 2 35 
555-4403 RIGHT YELLOW 5 4.7 0.6 35 

r,= 
I .200 (~.081 

.&00 (15.241 +-
j .200 (5.08) 

j 
.100(2.541 

t 
.'45 :t.D10 [3.68:1:.25) 

I 

FIGURE 32 

FIGU~E33 

---i r,100(2.54) 

1-.175±.015 
(4.45±.38) 

.100 
(2.54) 

..... ..J 
(11.431 1 

.175 
(4.45) 

.00(25.") 

FIGURE 34 

1--.405 MAX'----l 
I (10.29) I 

.rs T 
(~OOOO .250 (6.35) 

I::::j:j=:r;:=;:;=~-l 

.100TYP. 
(2.54) 

FIGURE 35 

I .135 MIN. 
(3.34) 
--L 

ALL INDICATIONS ARE DIALIGHT 
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2460 LAMPS, LIGHTS, & INDICATORS 

D I A L I G HT 1913 AtlantIc Avenue, Manasquan, NJ 08736 (908) 223-9400 Fax: (908) 223-8788 

Part numbers for red lens only, amber & green also available. They are also listed for 2V or 6V operation. Other voltages are available. Internal current limiting 
resistor can be furnished on request. 

606-1111-110 RED 2 5 2.4 
606-2111-110 RED 2 5 2.4 
606-1415-110 RIG 2 5/20 .611.0 
606-2415-110 RIG 2 5/20 .611.0 

559-0101-001 RED 2 5 2.7 
559-3001-001 RIG 2 20 6 
559-3501-003 RIG 2 5 1.2 
559-4101-001 RED 1.9 5 1.4 
559-5101-001 RED 1.7 20 30 

Mounting hole - .249 (6.32) to (6.40) diameter 

• mcd intensijy of LED 
Figures 44,45,46 & 49-57 have polycarbonate housing. 
all others are chrome plated brass. 

38 
39 
40 
41 

52 
53 
54 
55 
52 

ALL INDICATIONS ARE DIALIGHT 

2460 
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D I A L I G H T 1913 Atlantic Avenue, Manasquan, NJ 08736 (908) 223-9400 Fax: (908) 223-8788 

Also From Dialight ... 
From Panel Mount to Surface Mount 

B·1150 

CIRCUIT BOARD INDICATORS (CBQ ™ 
For twenty years, Dialight has provided a wide range of right 
angle and top view circuit board indicators to meet your 
demanding needs: from super bright to super efficient (2mA), 
from subminiature to T-1 3/4 sizes housed in material that 
meets UL 94V-0 flammability rating, 

• Surface Mount 
• Bi and Trilevel 
• Rectangular 
• Single, Dual and Quad P5lckages 

CUSTOM PRODUCTS 
Our extensive in-house design'and optoelectronics engineering 

capabilities, plus our high quality manufacturing expertise, make us 
unmatched for satisfying your particular needs, 

IN-HOUSE OFFERING YOU 
State-of-the-art CAD· Proprietary designs' 

Model Shop' Affordability • 
Complete Molding Capabilities' Quick turn-around' 

Tooling Facilities' Low minimum production quantities' 

PANEL MOUNT INDICATOR LIGHTS 
Neon & Incandescent Military & Commercial 

For more than 50 years has offered the world's most extensive line of high 
quality panel mounting indicators, 

• QPL Listed 
• Mil-Qualified 
• Mil-Qualified NVIS compatible Press-To-Test 

and Edge Lighting products 
• Mil-Qualified Secure Lighting Indicator products 
• UUCSA 

LED LAMPS & READOUT DISPLAYS 
Dialight's LEOs and Readouts are available to help you with your 

application - we offer you a wide variety of products, including: 

LED LAMPS 
Various Sizes' 

Various Colors' 
Efficiencies' 

Intensities' 

READOUTS 
Various Sizes' 

Various Colors' 
7 Segment & Dot Matrix' 

Electronics' 
Bezeled Assembly Kits' 

ALL INDICATIONS ARE DIALIGHT 

For manufacturers' sales offices, see yellow pages EEM 1991 
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FLUORESCENT TUBE INVERTERS FOR LCD DISPLAYS 
The ERG E20011 dc to ac inverters 

are a unique series of dc to ac power 
supplies designed and processed to 
power the cold-cathode fluorescent 
tube(s) contained in different LCD dis
play assemblies, Each E20011 part num
ber is tailored to the specifications of 
the individual LCD display assembly, 
This insures complete system compati
bility, maximum LCD display life and 
reliability. 

Every ERG E20011 part number is 
designed, validated and 100% tested 
using the actual LCD display assembly. 
A complete data sheet is produced for 
each unit outlining performance char
acteristics at various operating points 

and provides guaranteed performance 
specifications. 

The E20011 inverters are "vacuum" 
encapsulated to insure proper dielec
tric integrity, protection from the envi
ronment and handling during 
manufacturing. 

Each E20011 inverter is offered in a 
"C" or "E" configuration. These config
urations provide "extra pin" control, 
allowing the inverter to be disabled andl 
or dimmed without adding series input 
components. The data sheet for each 
"C" or "E" unit contains specific com
ponent values and application informa
tion which makes system interfacing 
with the ERG E20011 Series simple. 

LCD to ERG INVERTER CROSS REFERENCE 
MANUFACTURER LCDDISPLAV ERG Part Number 

PART NUMBER 5 Volt Input 12 Volt Input 24 Volt Input 

Epson EG2405B-LS E1050 E1051 
Epson EG7500B-LS E1026 E1042 
Epson EG7501B-LS E1113 E1041 
Epson EG8003N-NS E1058 
Epson EG9005G-NS E1074 
Epson EG900SD-NS E1076 E1098 
Epson EG9007F-NS E1015 
Hitachi LMG5040XUFC E1022 
Hitachi LMG5042XUFC E1057 
Hitachi LMGS121XUFC E10S7 
Kyocera KL6440ASHT-FW E1127 
Kyocera KL6448ASTT-FW E1019 
Optrex DMF5010NBU-FW E1097 
Optrex DMFS104NB-FW E1084 E1082 E1083 
Optrex DMF651AN-FW E1013 
Optrex DMFS66NB-FW E1120 
Seiko G643GX5S100 E1049 
Sharp LM10P10 E1119 
Sharp LM24010Z E1099 
Sharp LM32004T E1126 E1114 
Sharp LM64014C E1017 
Sharp LM64P60 E1043 E1024 
Sharp LM64P62 E1066 E10S5 
Sharp LM64PS4 E1039 E1040 
Sharp LMS4P70 E1001 
Sharp LMS4P722 E1131 E1132 
Sharp LQ424A01 E1002 
Sharp LQ6NC01 E1018 
Sharp LQSNC02 E1018 
Toshiba TLX-1341-C3B E1075 
Toshiba TLX-1501-C3M E1135 E1136 
Toshiba TLX-1551-C3M E1103 
Toshiba TLX-1702S-C3M E1137 E1138 
Toshiba TLX-1721-A3 E1133 E1134 
Toshiba TLX-1741-C3M E1118 

Contact ERG with your special requirements: 

Some of the distinguishing features 
of the ERG E20011 series are: 

0 

0 

0 

0 

0 

0 

0 

High Efficiencies (80% to 85%) 

Small printed circuit mountable 
package 

Guaranteed performance 

"Vacuum" encapsulated con-
struction 

Designed and manufactured 
in the USA with local support 

Standard designs are cross ref-
erenced to LCD part numbers 

Tailored designs to meet special 
requirements 

E20011 
Package Configurations 

r 1.26 ---! 
MAX I-.-L 

.18MINII 

(L~~AX 

IJ L.025 SQUARE (6X) 

r----t.700 

.300-1 r I 

1~T'24_ ' , , 
Mj 1.100 
~ 

rf 

J 
1. Vin(+) 
2. Vin(-) 

2 
Et--- --r--i-

6 1 

, 

3 .l, 5 ..1,4 

T T 
I , , , 

r--+.~o 
1+------+ .800 

3. Vout (common) 
4. Vout(AC) tube 1 
5. Vout(AC) tube 2 (on two tube inverters) 
6. Disable/Control ("C" and "E" type) 

®Endicott Research Group. Inc. 

EEM 1991 

2601 Wayne Street, Endicott, NY 13760 
607 -754-9187 FAX 607 -754-9255 

For manufacturers' sales offices, see yellow pages 8·1151 
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WHY do 40,000 Buyers and Electronic; Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME. DAY 

(213) 452·1229 
RELAYS SWITCHES TIMERS 

BUD Aleph International Acro ATC 
Allied Controls Alco Agastat 
American-Zettler American Switch Amperite 

CIRCUIT BREAKERS Aromat AMP Antex 

Airpax AT&T Aromat Crouzet 

Aromat Bosch Arrow Hart Eagle Signal 

Heinemann C.P. Clare Carlingswitch Guardian 

Potter & Brumfield Cofo Cherry, Electric Industrial Timer 
Crydom Controls C&K Magnecrall 
EAC EECO Master Electronics 

CONNECTORS & 
Elec-Trol Electro-Mech Midtex 
Fujitsu Electronic Compo Group National Controls 

SOCKETS Gordos Grayhill Omron 
AMP Grayhill Landis & Gyr Potter & Brumfield 
Amphenol Guardian Linemaster SSAC 
Aromat Hi-G Master Specialties Struthers-Dunn 
Curtis Idec McGill Syracuse Electronics 
Custom Conneclor ITT Microswitch 
.Idec Line Electric Omran 
Lumberg Magnecrall Oslo TERMINAL BLOCKS 
Master Electronics Master Electronics OTTO Beau 
Pandui.t MEC Saia Buchanan 
Potter & Brumfield Midtex Un!max Curtis 
Souriau Omron Electrovert 
Vernitron-Beau Potter & Brumfield Kulka 
Welcon/Welis RBM INDUCTORS Magnum 

Schrack Jeffers Marco 
Siemens RDI 

COUNTERS Sigma Underwriters Safety 
Engler Stanlel PHOTOELECTRIC Vernilron-Beau 
Hecon Struthers-Dunn 

Aromat Weidmuller 
IVa T elemecanique 

Dolan-Jenner 
Kessler-Ellis Theta-J Omron TRANSFORMERS 
Master Electronics Triridge Photoswitchl AB Dormeyer 
Omron Skan-A-Matic Microtran 
Redington FUSE~ Sola 
Red Lion Bussmann Stancor 
Sodeco/Maxmar Lillelfuse PROXIMITY Thordarson 
Stemco Underwriters Safety Agastal Triad 
Veeder-Root 

Eleclro U.T.C. 

KNOBS Omron 

DIODES Cosmo/Kurz-Kasch WIRE, WIRING 
General Inslr. 

Raytheon/Panel Products DEVICES & HWR. 
POTS & RESISTORS Alpha. 

INDICATORS, Clarostal Belden 

LAMPS & LED Ohmite Buchanan 
FANS 101 Electroyert 

Aromal lEE Hayey Hubbell 
U.S. Toyo JKL Iboco 

Leecrall SOLENOID H.H. Smith 
Lumex Dormeyer Madar 

FILTERS Stanley Guardian Panduit 
Curtis Sylvania Line Electric Pomona 

CIRCUIT 
BREAKERS 

FUSES & 
FUSEHOLDERS 

KNOBS 

LAMPS & LEDS 

SWITCHES 

• RELAYS 

8·1152 For manufacturers' sales offices, see yellow pages EEM 1991 



2460 LAMPS, LIGHTS, & INDICATORS 2460 
1657 PACIFIC RIM COURT, SAN DIEGO, CA 92173 USA 
PHONE: (619) 661·5100 FAX (619) 661·5120 ELDEMA 

INDICATOR LITES 
INCANDESCENT C·LlTES CF SERIES 
Eldema CF Series incandescent C-lites have an unbased lamp packaged inside the cartridge, with 
connections made to the two pins. The lamps used are the standard T-I-3/4 bulb size or smaller with 
ratings from 1.35 to 28 volts available. lens colors in both clear and translucent shades are all stan
dard. The short flat lens style cartridge-Cf03--<:onforms to MS18235. 
MATE WITH DH SERIES lAMPHOlDERS 

~ 'F"t:-
1.32aMAX.~ II'> 1-.968MAX'-j "" !-1.140MAX.-i LO r-l.328MAX.~ 

±:;'~-I j 1°-1 h"a','o i r~ ~-j I- -I- r~ I·~:.-j i r~ - --- ~ fr=~~ 11 ~~ § E.IE:=-~ ~_. 
CF01 CF02 CF03 & CF93 CF04 

DOME LENS STYLE fLUSH LENS STYLE SHORT fLAT LENS STYLE LONG fLAT LENS STYLE 
ORDERING INFORMATtON- To order Eldema incandescent C-lites refer to the table below and 
specify Style-lens, Color-Cartridge, Finish-and lamp Number. 

EXAMPLE PART NUMBER: CF03-RTS-2187 . 
CHOICE OF lENS SHAPE AND COLOR-The CF03, short flat lens, is the style used in most applica
tions.The long flat lens-CF04- and the dome lens-CF01- are used where wide side visibility is important. 
The lens colors for CF incandescent C-Lites are usually the translucent shades except for the lower 
brilliance lamps which should be used with the clear colors. The translucent lens colors give an even, 
diffused light over the lens surface. The transparent lens color(WC-water clear) should be used with 
the lampholders and screw-on 0 Series lens caps. 
LAMP SPECIFICATIONS-The lamp speCifications shown are the lamp manufacturer's ratings and are 
based on average performance under laboratory conditions. The milli ampere ratings are nominal val
ues with 10% tolerances at rated voltage operation 
SERIES CF STYlE lENS COLOR FINISH LAMP 

~ 
Translucent Number Volts MA Life(hrs.) 
AT-Amber S 1728' 1.35 60 5,000 
BT-Blue 1738' 2.7 60 6,000 

CF01 GT-Green Clear 2158' 3.0 15 10,000 
Dome RT-Red Anodize 680 5.0 60 60,000 

WT-White (Standard) 1730 6.0 40 1,000 

~ 
YT-Yellow 2114 6.0 60 3,000 

B 1784 6.0 200 1,000 
Clear Black 2180 6.3 40 20,000 

CF02 AC-Amber Anodize 2112 6.3 200 5,000 
Flush Be-Blue (Special) 2181 6.3 200 20,000 

CC-Cloudy 1869' 10.0 14 100,000 

~ 
GC-Green 2107" 10.0 40 10,000 
RC-Red 2174 12.0 40 10,000 

CF03 & CF93 
WC-Water 1705 14.0 80 1,500 
Clear 2182 14.0 80 15,000 Short Flat YC-Yellow 4814' 14.0 17 50,000 

:dl [I I 4818' 18.0 20 20,000 
2102 18.0 40 tO,OOO 
1762 28.0 40 4,000 

CF04 2185 28.0 40 20,000 
Long Flat 2187 28.0 40 7,000 

These lamps should be used With the clear lens colors only because of th"r relatively lower light output. 

TYPE CF93 • LENS STYLE HOW TO SPECIFY 
Now available - fluted 
lens cap for improved 
lite dispersion on low 
power lamps and elimi
nation of "hot spots" on 
high power lamps. 

Dimensionally same as CF03 above. 

Standard 
CF03 
CG03 
CR03 

becomes 
becomes 
becomes 

Fluted 
CF93 
CG93 
CR93 

D HOLDER ASSEMBLY 
MATE WITH SINGLE LAMPHOLOERS 

These lens caps and collars mate with the Single lamp holders. The collars may be used with C-Lites 
that have colored lenses. The lens caps should be used with C-Lites with clear water (transparent) 
lenses. The lens caps are high temperature plastiC with anodized aluminum bushings. 

@J,,,..OO5 """1 ~ II 
1 ·515MAX. 

_.1 
OHO-l0 -014B WITH CFD3 014 COLLAR 

The 014 knurled collar is designed for use on the DHO holder only. The collar securely retains the C
Lite cartridge. It may be used with any of the CF, CG, or .~~~ ~~:idgeSi~ [T 

.. 51SMAX 

_1.. 
OHN'10B-015B WITH Cf03 015 COLLAR 

The 015 is a new trim style collar for the OHN or OHO holders. The collar securely retains any of the 
CF, CG, or CR Series C-Lite cartridges. 6,.515 1_ ,500 -' 

If 'IJMA,X' i 
+-- 416 I' 
_ 1 

OHN- B-006BRT 006 SMOOTH LENS 

The 006 lens caps rotate so lens marking may be aligned after installation. These caps mate with the 
CF03, CG03, CR03, and CF24 style C-Lite. The 006 conforms to LC32 per MiI-L-3661. 

f-S15 -1 1-.718 MAX-l 

(j·rtJI 
OHN -10B·007BRC 007 SMOOTH LENS 

The 007 lens will rotate to align lens marking. The long cap mates with the CF CG . and CR car 
tridges with the dome and long flat shapes. t;:1 .500" -

• r MAXi 

DH0-30B-OD9WC 009 FLUTED LENS Clear colors only 

The 009 fluted lens caps mate with CF03, CG03, CR03 and CF24 style C-Lites. These caps are avail
able in clear lens colors only. The 009 conforms to LC30 per Mll-L-3661. Lens marking is not rec-
ommended for this lens type. t 515 ~' r~~~':-j 

n:r[] V ..L .. 
DHN-60B·D25BWT D25 SHROUD LENS Translucent colors only 

The 025 is a full shroud lens with end on viewing only. The 025 comes in translucent colors and 
mates with the CF03 and CF24 C-Lite incandescentrcaH""ort-:lrd..,.id.-'gr_es_._r-:-_--:-_r---::--::--:-_r:o:---r 

lens Cap O.A.L Max. 

DHO-l0B Holder only with CF03 C-Lite for Flush 
Panel Mounting 

DHO or DHN 
DHO orDHN 
DHO 
DHN 
DHO orDHN 
DHO 

006 or 009 
007 
014 Dr 015 
015 
025 
None 

1.573 Max. 1/4' 
1.781 Max. 1/4' 
1.281 Max. 3/16" 
1.296 Max. 1/4" 
1.573 Max. 1/4' 
1.203 Max. 9/32" 

NEON C·LlTES CR SERIES· NEON LAMP WITH BUlL T·IN RESISTOR / CG SERIES· NEON LAMP ONLY 
Eldema neon C-Lites come in two basic types-CG Series with the neon lamp built into the cartridge 
but requiring an extemal resistor-CR Series, with the lamp and current limiting resistor built into the 
cartridge. Neon C-Lites only come in clear (transparent) lens colors due to their low light 
output-note neons are not effective with blue or green lenses. The water clear lens color should be 
specified when the neon C-Lite is used with a DH lamp holder and lens cap. The GROI conforms to 
MS18236 and the CR04 to MS18237 

MATE WITH DH SERIES lAMPHOLDERS 

r~~~1 

~ 
~ '328MAX. 3l- '~28"-0t:-

A53--1.203±.OlSi .020±.005 
±.015 I I 
~ .lS0t.002 

CG 01 AND CR01 C693 AND CR93 CGD4 AND CRD4 
DOME LENS STYLE CG03 AND CR03 LONG flAT LENS STYLE 

SHORT flAT LENS STYLE 

ORDERING INFORMATION-To order Eldema neon C-Lites refer to the table at right and specify the 
Style-Lens, Color-Cartridge, Finish and Lamp or Lamp/Resistor Number. 

EXAMPLE PART NUMBER: CG03-RCS-N120 
CR03-WCS-N117 

CHOICE OF lAMP-High brightness lamps offer the best indication and require 110 Volts AC or 150 
Volts DC for their operation-the current is less than 1.5 ma with a 33K resistor in series with the 
lamp. 
The standard brightness lamps require less than 0.6 ma current and operate on 90 Volts DC or 65 
Volts AC with a lOOK resistor in series with the lamp. 
The circuit component lamps are comparable to the standard brightness lamps-selected for the fir-

~icv8:J~~g~~dRESISTOR VALUES-The lower the resistor value, the greater the light output, but 
the life rating decreases. The standard life ratings are the best compromise for most applications. 
Listed below are the approximate life ratings for operation on 110-125 Volts AC and the recommend
ed resistor. 
HIGH BRIGHTNESS LAMPS 

Standard Iife-25,000 hours-33K, Mediumlife-3,000 hours-22K 
STANDARD BRIGHTNESS LAMPS 

Standard Iife-15,OOO hours-tOOK, Medium Iife-5,000 hours-56K 
Long Life-25,000 hours-150K 
The last digit in the.lamp/resistor number deSignates the resistor value as follows: (CG type)-none; 
(CR type) 1-22K. 3-33K, 4-56K, 7-100K, 8-150K. Other resistor values on special order. 

CG SERIES STYLE LENS COLORS FINISH lAMP NUMBER 
Neon without resistor Clear S - Clear STANDARD NEON LAMPS 

~I [0 Colors Anodize Nll0 - Standard brightness 
Only (Standard) N120 - High Brightness 

CG01 AC -Amber B - Black SPECIAL COMPONENT Dome CC - Cloudy Anodize LAMPS 

~ 
RC - Red (Special) (Available in CGOI and CG04 
WC - Water Clear only) 
YC - Yellow 

CG93 & CG03 N210' - Firing Voltage 
Short Flat Cloudy Clear (CC) is 72±6 Volts DC 

the shade of white N220' - Firing Voltage 

:dl [0 most suitable for 
neon lamps 72±4 Volts DC 

N230' - Firing Voltage 
CG04 80 Volts DC 

Long Flat Maximum 

CR SERIES STYLE lENS COLORS FINISH LAMP/RESISTOR NUMBER 

Neon with reSistor Same as Same as STANDARD NEON LAMPS 

~ 
Above Above N114 - Standard brightness 

Medium Life (56K) 
CG01 N117 - High Brightness 
Dome Standard Life 

~ 
(tOOK) 

N118 - Standard Brightness 
Long Life (150K) 

CG93 & CG03 N121 - High Brightness 
Short Flat Medium Life (22K) 

~I [n 
N123 - High Brightness 

Standard Life (33K) 

CG04 
Long Flat 

, The special circuit component lamps are longer than the indicator type lamps and require the long 
CGOI and CG04 lens shape. These lamps are available with a built-in resistor in the long CN Series 
cartridges. 

FOR MORE INFORMATION PLEASE CONSULT FACTORY, SEE OUR PAGES IN SE.CTION 2700 & 2750 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1153 
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NEONLAMPS 
A neon lamp is a cold cathode electric 

discharge device which generates light close to 
the electrodes. The lamp is constructed of lead
glass tubing containing two nickel-iron . 
electrodes and filled with a proprietary mixture of 
neon, argon, and krypton gases. 

All of Glowlite's neon lamps can be made with 
radioactive gas blends to reduce "dark effect." 

Glowlite product 
offerinls include: 

- Standard Brightness Lamps 
-Semi-High Brightness.Lamps 
- High Brightness Lamps 
-Colored Lamps 
-Specialty Neon Lamps 
-Circuit Component Lamps 

INCANDESCENT LAMPS 
Glowlite can supply nearly 500 industry 

standard miniature Incandescent Lamp part 
numbers. Ther term "miniature lamp" is a·generic 
term that has evolved over time to encompass all 
lamps of small size and low operating voltage. 

Miniature lamps are generally constructed 
using a vacuum or gas-sealed hard glass bulb, 
molybdenum wire anchor, coiled tungsten wire 
filiament and copper coated Fe-Ni alloy lead 
wire. Glowlite currently stocks many of the most 
popular lamp rypes and can quickly supply special 
or custom lamps if necessary. 

Glowlite product 
offerinls include: 

-Wire Terminal Lamps 
-S.c. and D.C. Bayonet Lamps 
- Midget Flange Lamps 
- Disc Base Lamps 
- Wedge Base Lamps 
- Axial Lamps 
- Line Voltage Lamps 

OPTOELECTRONICS 
Glowlite optoelectronic components are 

manufactured with particular care and 
emphasis placed on realizing established 
industry standards and improving customer 
satisfaction. 

Total quality control, exhaustive research 
and development, and full automation allow 
Glowlite to supply the market place with a 
superior product at economical cost. 
Glowlite LED's can be sorted for brightness 
as well as color uniformity if required. 

Glowlite product 
offerinls include: 

-3.0 and S.Omm LEDs 
( colored/diffused) 

- Special Shape LEDs 
-Super High Bright LEDs 
-Tape and Reel LEDs 
- LEDs with Internal Resistors 
- Blinking LEDs 
- Right Angle LEDs 
·Seven Segment Displays 

Glow il~ 

2460 

P.O. Box 688 - Hwy 77 South - Pauls Valley, Oklahoma 73075 • (405) 238-5541 • (800) 654-3662 FAX (405) 238-3029 
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Please request Engineering Catalog 165 
800 West Cummings Park, Woburn, Massachusetts 01801 
'Telephone us directly: 617 935·4442 
Fax: 617 938-5867 
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Please request Engineering Catalog 165 
800 West Cummings Park, Woburn, Massachusetts 01801 
Telephone us directly: 617 935·4442 
Fax: 617 938-5867 

For manufacturers' sales offices, see yellow pages EEM 1991 
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T-13f4 Bi-Color LED (Very Bright) 
Luminous Intensity 

at lOmA Viewing 
Forward Voltage 

at 10mA 
LED No. Lens Minimum Typical Angle Typlcel ' Maximum 

RED& E202 Milky White 3.6med tOmed 50° 2.0V 3.0V 
GREEN 3.6mcd 10med 50° 2.1V 3.0V 

T-1 Wide Angle LEOs 
Luminous Intensity Forward Voltage 

at lOmA Viewing at 10mA 
LED No. Lens Minimum Typical Angle Typical Maximum 

RED E136 Transearent .6med 1.6mcd 140° 2.0V 3.0V 
YELLOW E137 Transparent .9mcd 2.5med 140° 2.1V 3.0V 
GREEN E138 Transparent l.4med 4.0med 140° 2.1V 3.0V 

Right Angle LEOs 
Luminous Intensity Forward Voltage 

."t 15mA ' Viewing 3t~A LED No. Lens Min. ypical Max. Angle Typica aximum 
RED E108 Transparent 2.Smed 60° 2.1V 2.BV 
ORANGE El09 Transparent 4.0med 60° 2.1V 2.BV 

YELLOW Ell0 Transparent 4.0mcd 60° 2.1V 2.8V 
GREEN Elll Transparent 4.0mcd 60° 2.1V 2.8V 

Micro Mihiature LEOs (2.0mm Diameter) 
Luminous Intensity 

• at20mA Viewing 
Forward Voltage 

at20mA 
LED No. Lens Minimum Typical Angle Typical Maximum 

RED E3 Transparent 1:5med 3.0med 45° 2.1V 2.7V 
YELLOW E4 Transparent 1:5mcd 3.Omcd 45° 2.1V 2.7V 
GREEN E5 Transparent .6mcd l.2n1ed 45° 2.1V 2.7V 
RED E6 Transparent l.4med 4.Omcd 40° 2.0V 2.8V 
YELLQW E7 Transparent 1.4med 4·Dmed 40° 2.1V 2.8V 
GREEN E8 Transparent 2.2mcd 67i!mlld 40° 2.1V 2.8V 

12 3·5mcd 6.0mcd 
'9 2.Smcd 4.0med 

4 

Please request Engineering Catalog 165 
800 West Cummings Park, Woburn, Massachusetts 01801 
Telephone us' directly: 617 935·4442 
Fax: 617 938-5867 

Peek 
Wave Length 

at20mA Drawing 

650nm 
563nm 

Peak 
Wave Len,lth 

at 20m Drawing 

650nm 2 
585nm 2 
563nm 2 

Peak 
Wave Le'fth 

at 15m Drawing 
700nm 3 
610nm 3 
585nm 3 
565nm 3 

Peak 
Wave Length 

at 20mA Drawing 

630nm 4 
585nm 4 
560nm 4 

650nm 5 
585nm 5 
560nm 5 

Peak 
Viewing Wave 
Angle Length Owg 

55° 630nm 6 
55° 630nm 6 
55° 630nm 6 
55° 585nm 6 
55° 585nm 6 

585nm 6 
568nm 6 
568nm 6 
568nm 6 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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Lamp Color ColOr Average 
No. Off On life (hours) 

N514 Clear Oran~e ~5 90' :3 ,1,', ' 
150KQ ;360KIJ 15,000 

N515 Clear Orange 65 90 .3 150KQ 360KQ 20,000 
N516 Clear Oran'ge 90-115/220 6S 90 .3 150KQ . 360Kn 25,000 

Neon Glow Lamps (High Brightness) 
Stai'tilig II 

Lamp Colj)l' Color Circuit Maximum Curt.nt· seti.s Resistor Average 
No. Off On Voltage AC bc mA 115V 220V Life~hours) 

N517 Clear Red 90-115/220 95 135 1.0 47KIJ 120KO 15,000 

N518 Clear Red 90·115/220 95 135. 1.0 47KO 1;10KQ 15.000 

N519 Clear Red 90-115/220 95 135 12 33KU 100KU 20,000 

N520 Clear Red 90-115/220 95 135 1.2 33Kn 100KO 25,000 

Neon Glow Lamps (Maximum. Brightness) 
tamp Color Color Circuit Stai'ting .Mlpci eun-ent Series Resistor Average 
NO. Off On I(oltage '11M; . inA . 115V 220V life (hours) 

N012 Clear Red 90-115/22.0 85 .5.0 .8.2KO 33KU 10,000 

N501 Clear Red 90-115/220 85 1.1 33KIJ 150KO 20,000 

N502 Clear . Re.d 85-115/220 65 9 41KU 180K{l 20,000 

N503 Clear Red . 85-.115/220 75 1.4 33KU 120K.U 20,000 

Fi-gorescent GloW~amps (Green, Yellow, Blue) 
, ,,'., ".,." ," . . . -. . ..". 

.. (:olj)l' .. Circuit $flirting Mlil" .clffl-ent . 5eriesReslator Aver.ge 
. " On Voltage , . VPiC' .. , dinA . 11'511. ~DV Life (hours) 
'Greer\ 90-115/220 '.' 80 ...... :.$ 51KO 200KO 20,000 

.G(e€!!J. ·fjO't15/220 ,J80 1,4 331m 120KU 20,000 

Green. 90-115/220 80 .6 75KU 220KU 20,000 

Green 90-115f220 80 6 75KQ 270Kn 20,000 

White Yellow 90-115/220 &0 .8 51K!l 200KU 20,000 

White Yellow 90·11!:i!220 80, lA; 33KU 120KU 20.000 

Blue 90-115/220 80 8 51Kn 200K!1 20,000 

Blue 90"11$1220 80 1.4 33KH 120KU 20,000 

T~3f4 Subminiature Lamps 
Volts Amps M.S.C.P. Hours Wire 9 Flanged 10 

5.0 .060 05 100,000 6833 8913 

5.0 .060 .15 3,000 6153 6183 

50 .075 .09 25,000 7133 8828 

5.0 .115 .15 40,000 7153 8270 

5.0 .115 .20 5,000 7102 7123 

12.0 .060 .15 16,000 L51 L52 

14.0 ,050 .13 16,000 L54 L55 

28.0 .024 .15 16,000 L57 L58 

Please request Engineering Catalog 165 
800 West Cummings Park, Woburn, Massachusetts 01801 
Telephone us directly: 617 935·4442 
Fax: 617 938-5867 

mcd 

2.2 

2.2 

2.2 

mcd 
3.8 

3.8 

3.8 

3.8 

mcd 

40.0 

8.0 

4.0 

4.0 

mcd 
4.0 

6.0 

1.1 

.8 

4.0 

6.0 

1.5 

3.2 
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Drawing 

6 
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7 
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6 

Si-Pin 11 
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i 7116 
9 g ~ 7118 
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L53 
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h lt$ ." lunps' 
'; 

2:5 .40, . 
" 3.b '\.')9 

5.0 .06 
5.0 .06 
5.0 .115 
6.0 0.6 
6.0 '.20 

63 .20 
14.0 08 
28.0 .04 

e·1160 

~.s.e.p. 

,;15 

25 
03 
OS 
1~ 

.13 

.63 

·.55 
.50 
.32 
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150 2 

24.0 250 3,000' 2,000 15.0 58.0 GY6.35 2 
1'20 . 20 3,000 2,000 10.0 55.0 30.3:t .25 Snaelock 3 
12.0' 50 ,3,QgQ 2;500 C·6 12.0 60.0 33.3 + .25 Snaelock 3 
12.0 100 2.400 3,000 2,000 . C·Bar 11.0 60.0 33.3 ± .25 Snae10ck 3 
12.0 .20 300 3,000 2.000 C-81 12.0 42.0 28,5± .25 GY6.35 4 

L7410 12.0 35 600 Mog 3,000 C-81 12.0 42,0 28.5+ .25 GY6.35 4 

L7411 12.0 50 900 3.000 3,000 C.gl 12.0 42.0 2B.5± .25 GY6.35 4 
'L9110 " 12tlO' 150 g,400 2,~O ,1,500 C-8 12:0 780 R7s 5 
Liml· 120.Q 150 ~,6QQ 2,900 2,000 c-a 9.4 114:2 R7s 5 
L9112 t:20.0 250 4,000 2,900 2,000 c.a 9.4 114.2 R7s 5 

5 
---E@ \ I 

Cl 

I ) ~ 133 ( I 
Cl 

I 1 $- -EFi ( 

Dichroio Reflector Halogen Lamps 

,vv~ 
"'COi~ TfII1!j:h . Dlm.nsiOJlS 

I,.amp"o,,·· Votts "(melVln} liIours Nib' .' 'MQL 
L510 12.0. ·28 ,.3,050 .·l,pbO 36.6 39·9 
L512 ·j3.8: ?5 3,1~5 ~ ',500 36.0 .~p' 
L513 12.0 20 2:!~ob' 2,000 360 35:0 
L514 t2.0 35 2,900 ' ,2,000 36.0 360 
L6408 12.0 75 3,000 1.500 50,0 420 
L7405 12.0 100 3,400 50 50.0 42.0. 

L7406 210 1S0 "3,350 ..... 40,:. ·SO.5 45.0', 

Ha~oIen. Lamp H(J'der:s. 
• 1 • 

1'19901 .. G-4 •. GZ4,MR-H ' 
H9941 G-4, GZ4, MR-i1 
H997 
H912 

" G6.35 
1'188" 
H9971 , GV9.S, srlaPtaok f· 

H705 
1'1706 

'. ';GX5:3, MR-16,' 

1'19431 

Please request Engineering Catalog 164 
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IDEA, Inc. __ <fie. 1300-B Pioneer Street, Brea, CA 92621-3728 

~ 
2.65 II! Ii ! '¢dl 'c:=J1 
f r:J:-:t::: L_7.S+7(X_1) ----j 
.LJJ 3.8r 704 I 

£.0 
-!j=FTI$=$i===§E7F=====l1 
~'lfj L=7+6(X·1) ~ 

~Ii i Ll ~I!! ~~ 
G20B (1.3x6.1 mm Lamp) G22B (1 x 4.8 mm Lamp) G24B (2 x 5 mm Lamp) G26B (1.8 x 5.3 mm Lamp) 

G28B (1.8 x 5.3 mm Lamp) 

G30B (2.4 x 7.1 mm Lamp) 

G32B (2.5 x 5 mm Lamp) 

Lb~~~~~~~ 
6'" .0 0.0 0 0 0 0 0 0 

~~.8"7.62 ~ L=38.1 lor X = 5 .i.t... : L=30.5 for X • 4 

91-1! ! I 
t 

G34B (Twin 1.9 x 1.9 mm Lamp) 

~I-*-$- 0«(0 0 I 
TI-t-- L= 7+ 9 (X-1) ----I 

~'1] I :t!1 C J ~ I 
G36B (3 mm '" Lamp) 

We will furnish: 
Custom designed indicators, 

assemblies, and displays to your specifications. 
We also provide: 

custom lead-forming using in-house design and 
fabrication of tooling, 

scheduled or just-in-time (JIT) delivery, 
and applications assistance on any of your LED ideas. 

And, of course, we carry almost every 
size and style 
of LED lamps. 

o Cl~ g 

~~=I ~I++=+=I 
:M:'~" , ,,··,,''''''rl t~ L-7+6(X-1) ----I 
8.3 5.3 ~. ~. nnn 1ti1~·. ·it~. 00001 ----- 8·~rl:: (l I .LII ~) I ..1-. lJ. 

G38B (1.8 x 5.3 mm Lamp) G42B (1 x 4.8 mm Lamp) 

. \ 
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2460 LAMPS, LIGHTS. & INDICATORS 

Tel: (213) 697-4332 Fax: (213) 690-1352 

.j I- 2.5 I- 102.j .j 51 l-I I (0.1) 1 (0.4) 1-1 1(02)1 

~ ~ooo(g~) g 
-,- Anode. 

typo 

Whatever the color, whatever the size, whatever the arrangement, whatever 
the design problem for which you want an answer, choose from an extensive 
selection of PC8- and panel-mounted units. We are prepared to meet your 
special needs, if what is shown doesn't quite match what you are looking for. 
Call1-800-LED-IDEA for more detailed information on IDEA products. 

G1708 & G1748 

4(0.16) ~ 53 

1 ~ JtT' iRJ; , 
G608 

"' 6.5 (0.255) 

1 i .i·, r "'.~ ~ ~-II 
~:-;Jo29) ~+ + :3tY;1 3 001 1 

5.06 (0.2) ---1 r -.-
Anode. typ G618/X & G61 8/4X G788 &G7848 

G668&G678 

LH "J3 J., r n::: 
9-)f ~ ~ 

Anode G638 & G658 

Lt- (~2.j~)'" I- 16.61074).., j-- 25(0.96) ----I I-- 31.5(1.24) ----I 

(0~4)51)1II)1wwIIOOOOI ~OOOOI 
f 0 U U U DO U U UU U U U U U .0 

Anode, 
typ G628/2X, 3X, 4X, & 5X 

FOR INFORMATION 

4.5±.5 ABOUT THE 

~ MORE THAN 

G698 ~ ",~(Q)(Q) G488 G688 

3'~ 

.~~) 
3'2tJ'5 11(0.43) I 
4.7 

r; 

G738&G758 
send for our latest catalogs. 

G728 

4.2±1 

S 7.1~ 
(Top View) 

2460 

i~ G33M G35M G53M G55M CCT-10 
G708/0552-X G708/-X G718 
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2460 LAMPS, LIGHTS, & INDICATORS 

No one gives you 
more ways 

to see the lIght. 

Neon and Incandescent 
Panel Indicator Lights~ 

2460 

When it comes to line voltage applications, our rugged neon lamps are designed 
to outlast the equipment they're used in. Available in unique packaging, colors 
and voltages, they offer you a wide range of options. IDI Incandescent Panel 
Indicator Ughts are ideally suited for low-voltage applications which require 
higher light output. These incandescent indicators have replaceable lamps 
and are extremely cost effective. A wide variety of lens shapes and colors add 
to their versatility. 

LED Panel Indicator Lights. 
Featuring quick, snap-in panel mounting, wide angle visibility and attractive 
appearance, IDI lED Panel Indicator Ughts are available in both SUPER BRITE 
and ULTRA BRITE configurations. 

8·1166 

\ PC Board Mount LED's. 
IDI PC board mount lED's are a dream come true for design engineers because 
they do away with a host of problems. IDI PC board assemblies saves manufactur
ing cost by installing quickly, assuring proper spacing and insulation, and at the 
same time prOvide uniform and secure mounting. Available in a wide variety of 
colors, voltages and brightness levels. 

Do· tJliJ· Industrial Devices, Inc. 
260 Railroad Avenue, Hackensack, NJ 0760l 

. Phone: (201) 489-8989 FAX: (201) 489-6911 

For manufacturers' sales offices, see yellow pages EEM 1991 



2460 LAMPS, LIGHTS, & INDICATORS 

Presenting over 
50,000 briglit ideas 

fromIDI. 

Where can you find the world's largest, IDI has been supplying millions of incan-
most complete selection of "off the shelf' descent, neon & LED indicator lights to 
indicator lights in every shape, size and designers and manufacturers for use in 
configuration imaginable? It's easy. Just a wide array of panels and printed circuit 
do some light reading in IDI's all-new boards. From simple LED solid state lamps 
Data Book. to custom designed modules. 

For your free 224-page IVl Data Book call or write today. 

IlQ27 Industrial Devices, Inc. 
260 Railroad Avenue, Hackensack, N] 07601 
Phone: (201) 489-8989 FAX: (201) 489-6911 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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2460 LAMPS, LIGHTS, & INDICATORS 

-------[(415) 834-5888)----
ANTENNAS FILTERS RELAYS TEST EQUIPMENT 

Antenna Specialist Curtis Aleph International Fluke 
Cablewave Hardware J.W. Miller Allied Controls Simpson Electric 
Decibel Products Mallory American Zettler Triplett 

Stancor Aromat TIMERS 
AUDIO PRODUCTS C.P. Clare Agastat 

Argos FUSES 
Crydom Amperite 

Atlas Bussmann 
Coto Industrial Timer 

Bogen Littelfuse 
Gordos Magnecralt 

Quam U.S.D. 
Guardian Master Electronics 

Shure ITT Midtex 
Switchcraft Line Electric Omron 
University HARDWARE Magnecraft Potter & Brumfield 

3-M Master Electronics SSAC 
BATTERIES Alta Boots Midtex 

Duracell AMP Omron TOOLS & SOLDER 

Eveready Ico Rally Polter & Brumfield AMP 
E.F. Johnson Sigma Blazer Kodak 
G.C. Electronics Struthers-Dunn Ersin 

CABINETS 
Harvey Hubbell Theta-J Kester 

BUD 
Kulka Smith OK Machine & Tool 
OK Tools Paladin 

Calif. Chassis Panduit 
RESISTORS & Portasol 

Vector 
NETWORKS Ungar 

CAPACITORS R.G. Allen 
Weller 

R.G. Allen Bourns Xcelite 
E.F. Johnson Clarostat 

Helper Winch 
Mallory LAMPS & LIGHTING Mallory 
Sprague Eveready Ohmite TRANSFORMERS 

Chicago Minature Dormeyer 

CIRCUIT BREAKERS 
101 

Jeffersons 
lEE SEMICONDUCTORS 

Heinemann Ledu Semi Inc. 
Microtran 

Polter Brumfield Luxo Semitronics Sola 
Waber Electric Leecraft Stancor 

Mag-Lite Thordarson 
CONNECTORS Stanley SWITCHES Triad 

AMP Arrow Hart U.T.C. 
Amphenol AMP 
Cablewave OUTLET STRIPS C&K TUBES 
E.F. Johnson Waber Cherry Electric Eimac 
Kulka G.C. G.E. 
Manhattan McGill National 
Paladin POT'S & CONTROLS Omron Raytheon 
Panduit Bourns Oslo R.C.A. 
Pomona Clarostat Olto Varian (Klystrons) 
Superior Ohmite Switchcralt TUBING 
Switchcraft Unimax Alpha 

Electrovert 
COUNTERS POWER SUPPLIES TERMINAL BLOCKS Heli-Tube 

Hecon & TRANSFORMERS AMP Panduit 
Kessler-Ellis Dormeyer Buchanan WIRE & CABLE 
Redington Microtran Curtis Alpha 
Stem co Sola Electrovert Belden 

Stancor Magnum Cablewave 
FIBER OPTICS Superior RDI Carol 

AMP Triad Siemen Iboco 
Amphenol Tripp-lite USD Madison 
Belden Cable UTC Vernitron-Beau Manhattan 
Madison Waber Weidmuller Quabbin 

Littelfuse@ LEECRAFT 
8-1168 For manufacturers' sales offices, see yellow pages EEM 1991 



2460 LAMPS. LIGHTS. & INDICATORS 2460 

JKL: The Industrys Most Comprehensive 
Source For Lamps & Lighting Accessories 

JKL Components Corporation is 
at the forefront of new product 
innovation, providing thoughtfully
engineered solutions to the 
changing needs of the dynamic 
industries it serves. 

JKL offers the broadest selec
tion of standards in the industry, 
available for delivery from stock. 
That's why we say, if it lights and 
you need it, we have it. More 
important, you can have it faster
with assured quality-at the right 
price. Call today and make us 
prove it! 

WORL.O'S SMAL.L.EST FWORESCENT L.AMP 
Only .250" (6.5mm) in diameter, and available in 
2", 4' and S" standard lengths, this unique line is 
offered in a variety of colors, and provides a 
minimum of 20,000 hours operating life. A new, 
narrow spectrum RBG series is also available, as 
well as the Ultra-Violet Line in diameters as small 
as 3/S" (9.5mm). 

JKL NEO-WEDGE'" PCB LAMP SYSTEM 
This patented design allows direct mounting of 
lamp assemblies to a PC board with a quarter 
turn twist, reducing labor costs and eliminating 
all secondary assembly operations. It is also 
available in a double-contact version for single 
sided boards that assures electrical contact 
whether lamp is pointing top or bottom, as 
well as a new gas filled line guaranteed for 
2500 hours lamp life. 

HIGH PROOUCfION TAPE & REEL. LAMPS 
This revolutionary concept permits utilization of 
leaded lamps with automatic insertion equipment, 
providing a practical and cost-effective solution to 
the problems of manual lamp insertion in what is 
otherwise an automatic operation. Available in 
high volume quantities on special order, to 
exacting customer speCifications. Compatible with 
most auto-insertion systems. Consult factory. 

CALL TOLL FREE: (800) 421-7244 
(In California, call (818) 896-0019) 

SALES AND ENGINEERING REPRESENTATIVES 
AVAILABLE NATION-WIDE FOR PERSONAL 
CONSULTATION & EVALUATION 

WiVL COMPONENTS 
~ CORPORATION 

EEM 1991 

13343 Paxton Street, Pacoima, California 91331 
TeleFax: (818) 897-3056, TELEX: 910-496-1504 

For manufacturers' sales offices, see yellow pages 
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KINGBRIGHT USA CORP. 
200 S. Garfield Avenue, California 91801 
• TEL: 818-281-9788 • FAX: 818-281-9974 

C) 
L934SRC/C red, GaAlAs 660 water-clear 360- 500 30 
L934SRC/D red, GaAlAs 660 water·clear 500- 700 30 

3mm(T-1) L934SRC/E red, GaAlAs 660 water-clear 700-1000 30 

L53SRD/B red, GaAlAs 660 red-diffused 90- 100 120 

,'"": '1 L53SRD/C red, GaAlAs 660 red·diffused 110- 200 120 
L53SRD/D red, GaAlAs 660 red·diffused 200- 300 120 

0 L53SRD/E GaAlAs 660 red-diffused 300- 500 120 f 2E'Q · L53SRC/B red,GaAlAs 660 water·clear 400- 500 30 · t .. ~ "# L53SRC/C red,GaAlAs 660 water·clear 510-1000 30 
L52SRC/D red,GaAlAs 660 water·clear 1000-2000 30 

Smm(T-13/4) L53SRC/E red,GaAlAs 660 water·clear 2000-3500 30 

L7931D red, GaAsP/GaP 625 red·diffused 140 
L793GD green,GaP 565 green·diffused 140 
L793SGD green,GaP 565 green-diffused 140 

2 
Anode ___ L793YD yellow, GaAsP/GaP 590 yellow-cliffused 140 .. L793ED orange, GaAsP/GaP 625 orange-cliffused 140 

'" 

0 
N L793SRD/B red, GaAlAs 660 red·diffused 140 

co L793SRD/C red, GaAlAs 660 red-diffused 140 ,. 
L793SRD/D red,GaAlAs 660 red-cliffused 140 

140 

water-clear 500-1000 40 
water-clear 1000-1600 40 
water-clear 1600-2000 40 

Bmm water-clear 2000-3000 40 

red, GaAsP/GaP red-cliffused 8- 20 
green, GaP green-cliffused 5- 12.5 
green, GaP green-cliffused 20- 30 
yellow, GaAsP/GaP yellow-diffused 8- 20 
orange, GaAsP/GaP orange·diffused 8- 20 
red,GaAlAs red-cliffused 80- 100 
red,GaAlAs red·diffused 100- 200 
red,GaAlAs red-cliffused 200- 300 

GaAlAs red-cliffused 300- 400 

3mm(T-1) 

L117EGW red/green 625/565 white-cliffused 2.0- 4.0 100 
2)(Smm L113SRSGW red/green 660/565 white-cliffused 10.0- 20.0 100 

L119EGW red/green 625/565 white-diffused 2.0- 4.0 100 
2)(Smm L119SRSGW red/green 660/565 white-diffused 10.0- 20.0 100 

L57EGW red/green 625/565 white-cliffused 5.0- 12.5 100 
Red L57EYW red/yellow 6251590 white-diffused 5.0- 12.5 100 

d :0: L57GYW green/yellow 5651590 white·diffused 5.0- 12.5 100 
L53SRSGW red/green 660/565 white·diffused 20.0- 30.0 100 
L5711D red 625/625 red-cliffused 3.2- 20 120 

I L57GGD green 565/565 green-cliffused 3.2- 20 120 
Gr •• n L57YYD yellow 590/590 yellow-cliffused 3.2- 20 120 

5mm(T-13/4) Yellow L57SRSRD red 660/660 red·diffused 60 - 200 120 

Green L59EGW red/green 625/565 white·diffused 8 - 20 100 

r L59SRSGW red/green 660/565 white-diffused 20 - 30 100 
L59EGW/CA reg/green 625/565 white-diffused 8 - 20 100 
L59EYW red/yellow 625/590 white-diffused 8 - 20 100 
L59GYW green/yellow 5651590 white-diffused 8 - 20 100 

Red L59EGC red/green 6251565 water-clear 20 - 80 15 
L59EYC red/yellow 6251590 water-clear 20 - 50 15 
L59GYC 565/590 water-clear 20 - 80 15 

:m~'-
L81911D red 625/625 red-cliffused 12.5- 40 140 
L819GGD green 565/565 green-cliffused 8 - 20 140 
L819YYD yellow 590/590 yellow-cliffused 12.5- 40 140 CD·· 7 ~ t L818EGW red/green 625/565 white-diffused 8 - 20 140 

10mm . ..":z Red L819SRSGW 660/565 white-diffuSed 20 - 30 140 

8-1170 For manufacturers' sales offices, see yellow pages EEM 1991 
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3mm 

5mm 

3mm 

5mm 

2x5mm 

2.5x7mm 

EEM 1991 

LAMPS. LIGHTS. & INDICATORS 

KINGBRIGHT USA CORP. 
200 S. Garfield Avenue, california 91801 
• TEL: 818-281-9788 • FAX: 818-281-9974 

L53BT 
L53BW 
L53BD 

L1060SRD 
L1060HD 
L1060GD 
L1060YD 
L1060ED 
L10601D 

L934RD 
L934HD 
L934GD 
L934SGD 
L934YD 
L934ED 
L934ID 

L934HT 
L934GT 
L934SGT 
L934YT 

L53RD 
L53HD 
L53GD 
L53SGD 
L53YD 
L53ED 
L53ID 

L113HDT 
L1131DT 
L113GDT 
L113YDT 
L113EDT 

L153HDT 
L1531DT 
L153GDT 
L153YDT 
L153EDT 
L153SRDT 

red,GaAsP 
red,GaP 
green,GaP 
green,GaP 
yellow, GaAsP/GaP 
orange, GaAsP/GaP 
red, GaAsPlGaP 
red, GaP 
green,GaP 
green, GaP 
yellow, GaAsP/GaP 

red,GaAsP 
red, GaP 
green, GaP 
green, GaP 
yellow, GaAsP/GaP 
orange, GaAsP/GaP 

GaAsP/GaP 

red,GaP 
red, GaAsP/GaP 
green, GaP 
yellow, GaAsP/GaP 
orange, GaAsP/GaP 
red,GaAlAs 

660 
660 
565 
565 
590 
625 
625 

660 
565 
565 
590 

660 
660 
565 
565 
590 
625 
625 

660 
625 
565 
565 
590 

660 
625 
565 
565 
590 

660 
565 
590 
625 

660 
565 
590 
625 

660 
625 
565 
590 
625 

660 
625 
565 
590 
625 
660 

For manufacturers' sales offices, see yellow pages 

water clear 
blue transparent 
white diffused 
blue diffused 

red·diffused 
red·diffused 
green-diffused 
yellow-diffused 
orange-diffused 
red-diffused 
red-diffused 
red·diffused 
green-diffused 
green-diffused 
yellow·diffused 
orange-diffused 
red-diffused 
red, transparent 
green, transparent 
green, transparent 
yellow, transparent 

red-diffused 
red-diffused 
green-diffused 
green-diffused 
yellow-diffused 
orange-diffused 
red-diffused 

red-transparent 
red-transparent 
green-transparent 

water-clear 
water-clear 
water-clear 
water-clear 
water-clear 
red-diffused 
green-diffused 
yellow-diffused 

red-diffused 
green-diffused 
yellow-diffused 

red top diffused 
red top diffused, 
green top diffused 
yellow top diffused 

diffused 

red top diffused 
red top diffused 
green-diffused 
yellow top diffused 
orange top diffused 
red diffused 

7.0 -
7.0 -
0.4 -
0.4 -

7.0 - 14.0 
7.0 - 14.0 
0.4 - 1.0 
0.4 - 1.0 

32.0 - 40.0 
1.25- 5.0 
O.B - 3.2 
2.0 - 5.0 
2.0 - 8.0 
2.0 - 8.0 

0.8 -
2.0 -
3.2 - 8.0 

20.0 - 30.0 
3.2 - 8.0 
3.2 - 8.0 
3.2 - 8.0 

8.0 - 12.5 
12.5 - 32.0 
00.0 -150.00 
12.5 - 50.0 

0.8 - 1.25 
2.0 - 3.20 
8.0 - 20.0 

20.0 - 30.0 
8.0 - 20.0 
8.0 - 20.0 
8.0 - 20.0 

8.0 - 20.0 
32.0 -120.0 
32.0 - 80.0 
00.0 -150.0 

8.0 - 20.0 

2.0 - 5.0 
32.0 -120.0 
32.0 - 80.0 

100.0 -150.0 
8.0 - 20.0 

0.5 - 1.25 
1.25- 8.0 
1.25-8.0 
1.25- 8.0 

0.50- 1 
1.25- 8.0 
1.25- 8.0 
1.25- 8.0 

1.25- 2.0 
2.0 - 5.0 
2.0 - 3.2 

, 2.0 - 5.0 
2.0 -

1.25- 2.0 
2.0 - 5.0 
2.0 - 3.2 
2.0 - 5.0 
2.0 - 3.2 

32.0 - 80.0 

30 
30 
60 
60 

30 
30 
30 
30 
30 
30 

120 
120 
120 
120 
120 
120 
120 

16 
16 
16 
16 

120 
120 
120 
120 
120 
120 
120 

16 
16 
16 
16 
16 

16 
16 
16 
16 
16 

100 
100 
100 
100 

100 
100 
100 
100 

120 
120 
120 
120 
120 

120 
120 
120 
120 
120 
120 
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KINGBRIGHT USA CORP. 
200 S. Garfield Avenue, ca!ifomia 91801 
• TEL: 818-281-9788 • FAX: 818-281-9974 

red, GaP 
green,GaP 

~ yellow, GaAsP/GaP '., 
red, GaAsPlGaP 

3mm(T-1) red, GaAlAs 

¢Ef'gfw 
L56BHD red,GaP 
L56BGD green, GaP 

C) L56BYD yellow, GpAsP/GaP 
L56BID red, GaAsP/GaP 

Smm (T-1314) L56BSRD/B red,GaAlAs 

Aftod. L456BHD red,GaP 

m¥W L456BGD green, GaP rB L456BYD yellow, GaAsP/GaP 
• ~...!./ 

L456BID red, GaAsP/GaP 
Smm (T-1314) L456BSRD/B red,GaAlAs 

o!~cir; i 
L796BID red, GaAsP/GaP 
L796BGD green,GaP 
L796BYD yellow, GaAsP/GaP 

i t1 I 27 §f L796BSRD/B red,GaAlAs 
Imm L796BSRCIB red, GaAlAs 

ofQL~ 
red~ GaAsP/GaP 
green,GaP 
yellow, GaAsP/GaP 
red,GaAlAs 

, 27 red,GaAlAs 

. ~t±q (8; R L73CBllRDA red,GaAsP I[~L~ L73CBlIDA red, GaAsP/GaP aLl -t L73CBllGDA green,GaP r-..J L...2.I4(.1) Lsc.lI) L73CBl1YDA yellow, GaAsP/GaP 
• ,'1..,1 i:l,; :1.2(.11) 

L73CBllSRDA red,GaAlAs 

QUAD Mfg L73CBl4RDA red, GaAsP 
Smm L73CBl4IDA red, GaAsP/GaP 
(T-1314) L73CBl4GDA green,GaP 

~~+ C'~" ~ 1 M~ L73CBlYDA yellow, GaAsP/GaP 
L73CBl4SRDA red,GaAlAs 

10 SEGMENT 
BARGRAPHS 
DC10Series 

t--tz.S(O ... tLt-I2.S(O."'~ I, ::::: II 

~flrr. [S" .. Bilif1j~ [I" ~ II?: J..- ::p 
a : :~ : : 

Ii: ... ~ ~:~ . ' .] Iii 5 .. • ,.. 
• 0:: 9. . . [£JJ; ; II. U ",3 

..... g ''ll 

1 .. .. ,2 

8 • 3" 
++++!5++++:cr++++'P _ 

I ..... 10 

12345 

:t4.Q.34.o.,0.S_3 S • ....-nt:2Clllp 

0.3",0.36",0.4", 0.43", 0.3",0.4",0.5", 
0.5" , 0.52" , 0.56" , 0.8" , 0.56" 
1.0", 1.8", 2.3" , 4.0' 

20.00-21.70' •. 50..,..,3 

0.56" 0.8" 

660 red-diffused 
565 green-<tiffused 
590 yellow-diffused 
625 red-<tiffused 
660 red-<tiffused 

660 red-<tiffused 
565 green-<tiffused 
590 yellow-<tiffused 
625 red-diffused 
660 red-diffused 

625 red-<tiffused 
565 green-<tiffused 
590 yellow-<tiffused 
660 red-<tiffused 
660 water-clear 

red-<tiffused 
green-<tiffused 
yellow-<tiffused 
red-<tiffused 
water-clear 

660 
625 
565 
590 

660 red-<tiffused 
625 red:diffused 
565 green-<tiffused 
590 yellow-<tiffused 
660 red-diffused 

660 red-<tiffused 
625 red-diffused 
565 green-<tiffused 
590 yellow-diffused 
660 red-diffused 

~ · . , . 
· . , , · . · , W. 

" ... ... 
'" .. 
0, 
w. 25AO.2UO.7.90nJ 

0.54" 

8-1172 For manufacturers' sales offices, see yellow pages 

1.2 - 2 120 
3.2 - 8 120 
5 - 12.5 120 
5 - 12.5 120 

50 - 70 120 

1.2 - 2 120 
3.2 - 8 120 
5 - 12.5 120 
5 - 12.5 120 

50 - 70 120 

5 - 12.5 .140 
3.2 - 8 140 
5 - 12.5 140 

80 -120 140 
-800 40 

140 
140 
140 
140 
40 

1 120 
8.0 120 
8.0 120 
8.0 120 

1.25- 2.0 60 
5.0 - 8.0 60 
2.0 - 3.2 60 
3.2 - 5.0 60 

20.0 - 40.0 60 

1.25- 2.0 60 
5.0 - 8.0 60 
2.0 - 3.2 60 
3.2 - 5.0 60 

20.0 - 40.0 60 

.!R!L~ · , ' . · , · . 
· . , .. 
11 DUIo4C 

'" '" 
,,, 
'Of 

5x7: 0.7",1.2",2.0", 
4.0" . 
5x 8: 2.3" 
8x 8: 2.4" 
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-EF- -~It () 

F 
THIN LINE TYPES 

CARTRIDGE TYPES 

} 

@W~ w ~ STANDARD 
VOLTAGE TYPES 

AUTO LAMPS 
WEDGE SCREW 

TELEPHONE SLIDE BASE - ALL TYPES 

SUBMINIATURES MINIATURES 

BASE BASE 

~~ 
LENS END NEONS 

( 

( t 
ALL GLASS 

INTEGRAL BI-PINS 

'MICRO MINIATURES 

SILICONE COLOR FILTERS - SOCKETS - SOCKET PINS 

APPLICATIONS: 
Aerospace, Visual Communications, Automotive, Telephone 

Lighted Switches/Keyboards, Card Readers, Appliances, Backlighting, PC Boards 

Full Range of Voltages: 1.5 to 120.0 Volts 

All Military and ANSI Standards Apply 

Complete Economy Line for Commercial Applications 

LAMPTRONIX® CO., LTD. 
When Quality Is Preferred 

81 N. WILLIAMS ST. • CRYSTAL LAKE, IL 60014 U.S.A. 
TELEPHONE: 815 / 455-0400 FACSIMILE: 815 / 455-7916 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1173 
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L!&I)M 
I~' B ~ !t--I ---------
BASED LEOs • PANEL ·MOUNTS • DISCRETE LEOs • PCB LEOs • LIGHT BARS I GRAPHS 

AN APPLICATIONS SPECTRUM! INDUSTRIAL CONTROLS I PILOT LIGHTS; 
UTILITY, TRANSPORTATION, ELEVATOR I ESCALATOR INDICATORS, LIGHTED 
PUSH BUTTONS, EMERGENCY & SAFELIGHTS; LARGE AREA BACKLIGHTS 
& SIGN BOARDS; NIGHT VISION DEVICES; MEDICAL TESTING; ROBOTICS, 
AUTOMOTIVES AND MORE ... 

LEDTRONICS, INC. 

4009 PACIFIC COAST HWY., TORRANCE, CALIFORNIA 90505 PH(213j549-9995 FAX(213)549-4820 

8-1174 For manufacturers' sales offices, see yellow pages EEM1991 
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8-1176 For manufacturers' sales offices, see yellow pages EEM 1991 
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LEDTRONICS - YOUR FIRST CHOICE FOR UNEQUALLED FAST DELIVERY, 
COMPETITIVE PRICE AND INCOMPARABLE QUALITY. FOR THAT PARTICULAR 
LED REQUIREMENT, UNIQUE TO YOUR APPLICATION. 

LET LEDTRONICS LEDNOLOGY BRING IT TO LIGHT! 

WE ARE A QUALIFIED SUPPLIER TO ROCKWELL INT'L, McDONNELL DOUGLAS, 
GENERAL DYNAMICS, HUGHES AIRCRAFT, NORTHROP CORP., RAYTHEON, ALLIED 
BENDIX, U.S. ARMY, U.S: AIR FORCE, U.S. NAVY, PENNSYLVANIA POWER & LIGHT, 
E.1. DUPONT, 3-M COMPANY, EASTMAN KODAK, LOCKHEED, PHILLIP MORRIS U.S.A., 
ALBERTA POWER, TVA AND MANY MORE ... 

FULL PRODUCT CATALOGS AVAILABLE 

GREEN 
GOLD 
BLUE 

PURPLE 

BASED LED LAMPS I DIREC.T INCANDESCENT REPLACEMENTS 

LED PANEL INDICATORS I SNAP-INS & RELAMPABLES 

PC BOARD LED LAMPS I ARRAYS,BI-LEVELS, QUADS 

DISCRETE LED LAMPS I ALL SHAPES, SIZES & TYPES 

DISPLAYS, BARGRAPHS, DOT MATRIX I ALL SIZES & COLORS 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1177 
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Quality beyond specifications. 
MI57D Series 
M83287/02-Electrical Reset, Panel Mount. 
Highly visible, internal flag display features 
magnetic latching for positive indication. 
Non-volatile memory produces effective 
warning of system faults. Electrical reset 
available in 3-28 volt DC versions. 
BHG, BGHD Series 
M83287/03-Panel Mount Ball. Small and 
lightweight, this highly reliable unit features 
excellent visibility and is available in a vari-. 
ety of display color combinations. Positive 
magnetic latching with single or dual coil 
construction, from 1.5-28 volts DC. 
MI61S, MI61R Series 
M83287/m-Panel Mount Flag. Most popular 
manual reseuable unit, with magnetic latch
ing and positive indication. MI61R is de
signed to withstand high random vibration. 
Both units are environmentally sealed. Avail
able in a range of DC voltages. 

M.H25 Series 
M83287/05-P.C. Board Mounting. Small and 
lightweight, features low power 180 mw@ 
20ms pulse. Non-volatile, wide angles dis
play, dual coil and environmentally sealed' 
construction. Available in 5 and 12 volts DC. 

MI51LP Series 
M83287/04-Low Power, Dual Drum. Requires 
only 50 mw pulse power for 25ms for posi
tive latched fault indication. Available from 
1.5 to 28 volts DC. Features manual reset and 
excellent shock and vibration characteristics. 

Customized Lights 
Specialized for Military and Avionic appli
cations. Packaged LED and incandescent 
indicators in discrete or mUltiple arrayan
nunciators. Available in sunlight readable. 
secured lighting, NVG compatibility, or cus
tom legend rear projection annunciators. 
Custom Applications 
Whatever your requirements for fault moni
toring systems, Minelco can provide an indi
cator to meet your needs, illuminated or 
electromagnetic. Custom interfaces, legends, 
and colors are available in discrete or inte
grated modules tailored to your specifica
tions. Standard units can be modified to 
exceed MIL-STD requirements in many areas '\ 
such as shock, vibration, EMI-RFI shielding 
and environmental seals. 

Minelco's high standards are reflected 
in a quality program maintained to MIL
Q-9858A and inspection system to MIL-I-
45208A. The military and aerospace indus
try has relied on Minelco's quality design, 
production, and service for over 30 years. 
Minelco's sales and technical staff are ready 
to handle all indicator needs. 

Minelco Non-Volatile 
Avionics Indicators 

Custom Annunciators and Panels 

l 
Call or Fax today for complete information and 
free QPL wall cliart. . 

MINELCO ITalley" 
INC. 

Industries 
Minelco Inc. TalleyIndustries ' 
135 South Main Street, Thomaston, cr 06787-0459 
Phone 203-283-8261 FAX 203-283-6527 

8-1178 For manufacturers' sales offices, see yellow pages EEM 1991 
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OXLEY SEALED MILITARY & PROFESSIONAL LED INDICATOR LAMPS 
With Sunlight Viewabilitv, NVG Compatibilitv, EMC, and Secure Lighting Features 

Approved for MILITARY APPLICATION~ to DESC §elected Item Drawings 85122 and 87019 
Panel, front 

STR/LH/8 STR/LH/8/RAF STR/LH/8/RAPP 2/STR/LH23/10 OXLlMILl50 STR/LH23/10/-and rear 
3/STR/LH23/10 Series sealing 

Panel and 
PS/LH/8 PS/LH/8/RAF PS/LH/8/RAPP front sealing 

11 [;hI6.S 11 r:!;::! 5.5 l1r:!;::! S.S 9 MAX cl>14.3 Max. 
112 13 

~ Term~ PSI ~ p l:ax A 4.S 

Terminations Terminations PSI 1 Max 

14 to 20 long PSILHI8 10 min. LHI81RAF 6 min. LHI81RAPP 12±0.5-~ j '=-::r 
19,5C:::;;1:::t·s 19.5r-:rjS.5 19,5r-:!:lS,S 

~" 
Terminations 

Outline UH 11 Max '---- 8toll long 

Oimensions 
Ter:ionsOO Terr~STRI Terr~ons 00 STRI Ln (mm) 

cl>14.3 
8 to I110ng STRILHI8 B to 11 long LHIBIRAF B to 11 long LHI81RAPP Termina~s TermZns 

cl>8.1r@ 
rffJ)cI>I3.1 

cl>13.~ C~ntrast cl>13.~ Contrast 8toll long 12 Min. Rmg Rmg 2 in 1 3 in 1 
cI>8.1 cl>S.1 Viewing cI>5.1 Viewing 

8V @ FRONT VIEW 
AperltJre Aperture 

FRONT VIEW FRONT VIEW FRONT VIEW 

Mounting cl>8 cl>8 cI>8 cl>10.1S cl>10.15 
D 

7.5 c£I 7.5 c£I ~ Details 
8.6[0 cl>sC1B 8.6'[6 (mm) 7.5 r=ID' 

Panel thickness 3 max. Panel thickness 3 max. Panel thickness 3 max. Panel thickness 6.S max. Panel thickness 1 to 4 Panel thickness 6.5 max. 

. Plano-convex lens to Sunlight viewable up to Sunlight viewable up to Multicoloured 2 in 1 and Miniature Lamgs, high Replacement lor 
provide even illumination 100,000 lux. 100,000 lux. 3 in 1 lamps with brightness LE s (100% obsolescent 

Special 
over a large area of Focused light source lor Pin-point light source lor segmented display screened and burnt-in) incandescent types. 
emission. optimum forward very wide angle viewing. areas. Standard in a 7.5 mm diameter Integral current limiting 

Features Special functions viewing. Contrast rin!l' segment colors shown in aluminum package, resistor and protection 
available:- Contrast rin!!. Optional anti-reflection front views above 2 in 1 similar in construction to diode lor operating from 
Low current (Type-ILC) Optional anti-reflection :;?Ji~~~VG compatible 

lamp has two LED's the STRI-series lamps, 5,12,15,24 or 2S V d.c. 
Flashing (Type-15IZ) =E~VG compatible 

independenHy MILISO fits a 5mm supplies. Domed lens 
Bi-color (TyPE> 21-) types available. ter,mnated. 3 in 1 has diameter hole lor fitted as standard to give 
Integral resistor types lor types aveilable. common cathode applications where panel wide viewing angle. 
operation from 5, 12, 15, ~~~~~::.tion as 

space is limited. 
24 or 28Vd.c. supplies 
available. 

Electro-magnetic 
Screening Mesh 
(Type-I-I-/SES) 

Option on -
STRILHIS only 

Option on 
STRILHISIRAF only 

~onon 
STRIL ISIRAPP only 

Not Available Available Not Available 

Standard RUg9;ed construction with sealed glass lenses. Panel sealing to a depth of 20 meters of sea water. High brightness LED's. 100% bumt in to optimize reliability. Black 

Features 
an ized shroud to enhance visual agpearance, all metal construction lor grounding when panel mounted. Nut mounted. STRI-types have sealed rear 
terminations. Pigtail terminations aveila Ie lor STRI-types. 

OTHER OXLEY DISPLAY PRODUCTS 
OMITEC REAR MOUNT 7 42( 292") 

13.3(.52S") OXLEY ELECTRONIC ELAPSED TIME 
THIN FILM 100 

~ 
6.5(.256") Maxl S~rjnk Sleeve INDICATOR (EETI) 

COATINGS FOR 12 20 3 3.STyp. 46 I Red-Anode 

TRANSMISSION AVIONICS , 1---.1 

INDICATOR ~ ~ Whlte·Calhode 

n-=if61 l'i7LES03.2 ,'j". 
(%) 

- - -, 
).,H 6BO± 1Qmm 1J ~-66(260") ~ 251 ~bJj 5~~ J ·NVG compatible filters 

·Transparent conducting M6xO.7S·6g 9~') Min ~ 
windows 

FEATURES 7'5 1~ 3~ 

33 

<D 
·Ring laser gyro mirrors ·Compatibility with Iransilluminated panels 0 
·Laser selective HU D combiners a , ·High panel density CJ ·Fully Solid State Circuitry 
·Thin films onto plastic optics SOO 600 700 600 900'1000 -Flush/recessed mounting using sub-chassis ·Data·bus Readout 
.Anti-reflection coatings WAVELENGTH (nm) ·Improved maintai.ability-panel removal is possible without ·Contrast Enhanced LED Readout 

See Electro-optics Page B·1335 
disconnection. ·EEPROM Non·Volatile Memory 

·Panel engraving possible to withinl mm of viewing aperture ·10 Years Data Retention 

Typ 

Oxley meets the challenge of advanced Infra-red 
technology with an extensive range of high re
liability and quality assured products that conform 
to exacting U.S. military standards 

The OXLEY indicator line includes parts complying 
wih the CECOM Secure Lighting Program" 

• NVIS compatible cockpit lighting applications 
• Color discrimination retained for visual 

warning and caution displays 
• NVG Visible Covert Lighting 
• Spectoradiometrically cali

brated infra-red emitters for 
avioniC formation lights" 

• Custom NVG/NVIS Com
patible Lighting 

NVIS/NVG 
COMPATIBLE LIGHTING 

A-2750 EMI FILTERS Page A-1705 
e-2440 MILITARY COMPONENTS Page e-l025 

High brightness LEOs 100% screening. 
and burn-in to MIL-S-19500 US 

000 DESC Selected items" 

Sunlight readable displays • 

IR Blocking Optical Filters • 

Human factor engineered • 

IRFREE 
SECURE LIGHTING 

e-3700 ELECTRO-OPTIC. THIN FILMS Page e·1335 
C-21 00 CONNECTORS, TEST POINTS Page C-1479 

QXLEY INC., 25 BUSINESS PARK DRIVE, PO BOX 814, BRANFORD, CT 06405 
For fast action, FAX us. • FAX (203) 481·6971 • TEL. (203) 488-1033 OXLEY <ID 

EEM 1991 For manufacturers' sales offices, see yellow pages B-1179 
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I 
LAMPS, LIGHTS, & INDICATORS 

WIDE VARIETY 
SUB-MINIATURE 

INCANDESCENT LAMPS 

d 5.97,6.35 

I I 
:;~r;1i 
"'_~N 

00.45 

qJ~;r3~llq 
'" - N ... . I 

00.45 

U 5.97 32.0 I 
o 1,....-
~~~ r 00.25 

3.4 6.35 

~c~:~ 
00.45 

OSHINO LAMPS LTD. ~ WAMCO, INC. 

2460 

00.5 

Unit in mm 

2-5-2, Minami-Shinagawa, Shinagawa-ku, Tokyo, 140 Japan 
Tel: 03-3471-8548 Facsimile: 03-3450-3939 Telex: 242-2117 

11555-A Coley River Circle, Fountain Valley, California 92708-4272 
Tel: 714-545-5560 Facsimile: 714-545-6093 Telex: 678459 WAMCO INC FNVY 

8-1180 For manufacturers sales offices, see yellow pages EEM 1991 
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TYPICAL APPLICATIONS 
AEROSPACE, AUTOMOTIVE 
TELECOMMUNICATION, etc. 

-a:J1 1E3= 

2460 

I 

Unit in mm 

OSHINO LAMPS LIMITED has been in business since 
1931. We are a leading supplier of Sub-Miniature Lamps to 
the U.S. and European Aerospace, Automotive, Tele
communication and Computer Industries. We have a NATO 

Code Number S3774 and will certify lamps where applicable 
to U.S. Military Standards and Specifications and other 
international norms such as DIN, IEC and J/S. Our "OL" 
trademark stands for dependability, quality and reliability. 

OSHINO LAMPS LTD. ~ WAMCO, INC. 
2-5-2, Minami-Shinagawa, Shinagawa-ku, Tokyo, 140 Japan 11555-A Coley River Circle. Fountain Valley. California 92708-4272 
Tel: 03-3471-8548 Facsimile: 03-3450-3939 Telex: 242-2117 Tel: 714-545-5560 Facsimile: 714-545-6093 Telex: 678459 WAMCO INC FNVY 

EEM1991 For manufacturers' sales offices, see yellow pages e-1181 
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.... JlALE 
Technical Sales Inc . 
577 Main Street, Islip, New York 11751 

Technical sales Inc. . 516-277-5454 Telex: 5106007812 FAX: 516-277-8375 

sub-miniature lamps - off-shore high quantity 
Over years of experience in lamp, business, SUB-MINIA- We supply all lighting needs for panel industry, indicators, 
lURE LAMP INDUSTRIES. (SU) has continuously devel- computers, medical instrument, automobile, aircraft, elec-
oped newest technology and equipment in the manufactur- tronic, telephone and other industries. 
ing of high quality miniature· and subminiature incandescent 
lamps. 

Our subminiature lamps are. designed to meet extremely 
small sizes (from T-5/16 0.04" dia. to T-4 0.5" dia.), extra 
long life and low costreql,Jirements. They are also available 
with a wide variety of filament constructions, bases and wire 
terminal leads. 

lamp types available 
• T-3/8 Micro Lamps - Wire Terminal 

• T-3/8 Micro Lamps - Axial Leads 

• T-l/2 Micro Lamps - Wire Terminal 

• T-3/4 Miniature Incandescent Lamps 

• T-3/4Integral Bi-Pin Lamps (IBP) 

• T -1 Miniature Incandescent Lamps 

• Short T-l Incandescent Lamps 
OL .145" (3.68mm) MAX. 

• Super Short T-l Incandescent Lamps 
O.L. .130" (3.30mm) MAX. 

base types 

A Wire Terminal 0 Midget Grooved 

~ BI-Pin 0 Midget Bayonet 
BA7S 

Q Micro Midget Flanged ~ Miniature Bayonet 
BA9S 

~ Sub Midget flanged 0 S.C. Bayonet 
F4 BA 155 

Q. S.C. Midget Flanged Q D.C. Bayonet 
F6 BA 150 

'0 S:C. Miniature Flanged 0 D.C. Indexing 
BAV15D 

special specifications 

We also offer application engineering assistance to all cus
tomers in applying subminiature lamps in production design. 
Any inquire or new design is welcomed by our R&D Dept. 
Please contact us for additional information. We can assure 
you will get the complete satisfaction with our high quality, 
competitive price and speedy deliveries. 

• T-1 Helium Retardant Incandescent Lamps 

• T- 11 /4 Miniature Incandescent Lamps 

• T-1 Integral Bi-Pin Lamps (lBP) 

• T-13/4 Incandescent Lamps 

• Line Filament Lamps 

• T-l1 /4 Lens-End 

• Special Incandescent Lamps 

• Telephone Slide Lamps 

• Neon Indicator Lamps 

i Midget Screw ===<: )=-= 
E5 

Axial Lead , Miniature Screw 0 SF Type 
El0 

i candelabra Screw 0> Snap Type 
E12 

~ ~~ 
Mignon Screw 
E14 Telephone Slide 

i Intermediate Screw U Wedge 
E17 

~ 
[]\\\\\\)===fj== 

Special Midget Screw 
E5 with lead wire 

Lens & Lamps, Plating, Frosting, W.C.F., Color Coding, IBP and other special requirements can be made 
upon your request. Call for our Complete Catalog and Specifications, 

8-1182 For manufacturers' sales offices, see yellow pages EEM 1991 



2460 LAMPS, LIGHTS, & INDICATORS 

We turn it on for you. 
Quality is our passion. We breathe it. We live it. And we 

believe that rigorous, uncompromising product quality results in 
the greatest possible economy for you. 

ROHM optoelectronics offer you the highest guaranteed 
minimum brightness (3.6 mcd) in the industry. Our LEOs deliver 
absolutely consistent luminescence, uniformly matched colors, 
and a level of reliability unequaled anywhere. 

New Products. Our new T 1-3/4 red lamps (SLA-580L T3 
Series) using GaAIAs technology offer true sunlight visibility. 
Luminous intensities as high as 2000 mcd make them ideal for 
ou"door use. 

New ROHM SLM-125 (red) and SLM-245 (red/green) surface 
mount LEOs are the brightest available, thanks to a new package 
created especially by ROHM for this application. 

Large, 2-Color, Outdoor Modules 
Featuring excep

tionally intense, clear 
illumination and a wide 
viewing angle, these 
large (50mm & 24mm 
diameter), red/green 
LED modules offer 
much longer life and 
lower power consump- I---t.ll.-----J-------I 
tion than incandescent 
lighting. With resin
sealed polycarbonate 
casings, these mod
ules are ideal for 
applications such as 
outdoor billboards, 
traffic signs, airport 
runway indicators and SLL-5080ML 
railroad directionals. 50mm 

SLL-2518ML 
24mm 

16x16 Dot Matrix 3-Color Displays 
Each of the 256 

dots in this module 
contains both red and 
green dies which may 
be switched for indi
vidual colors or com
bined to create 
orange. IC drivers for 
CPU interfacing are 
PCB-mounted on the 
back of each module. 
Modules may be laid 
as "seamless tiles," 
creating large, color
ful, moving displays 
that outlast incandes
cent bulbs many 
times over. 

LUSeries 
T1 & Tl-314 LEOs 
Red/Green 

64x64mm 
96x96mm 

144xl44mm 

III1I 
-$-

Standard T1 & T 1-3/4 

Colors: 

~ 
~ Brightness: 

Red, green, yellow, orange
all available in selectable 
wavelengths 
10 - 1000 mcd 

:) 
Viewing Angle: 12° - 50° 

1 
SuperB right T 1-3/4 

Color: Red 

li 
Brightness: 1 - 3 candlepower 

~ Viewing Angle: 12° 
,,'" 

t!~ 
"'.5~ 

"'OODE 
OImIInsIDnstlht:mm) 

Surface Mount LEOs 

Colors: Red, green, 
yellow, orange 

Brightness: 5 - 25 mcd 
Applications: Status indicator 

Board level indicator 
Front panel 
illumination 

Assorted Shapes, Colors & Viewing Angles 
(Characteristics Similar to T t·3I4) 

• Standard lamps can be modified to meet your specifications. 

Single & Dual Digit 

Displays 

Color: Red, green, 
yellow, orange 

Call for Complete Specs on 1000s of Components! 

EEM 1991 For manufacturers' sales offices, see yellow pages B·1183 
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SHARR Dot Matrix LEOs/Dot Matrix LED Units 
Ortoelectronics 

o 
LT5101P series LT51 030 series LT51 050 series LT51 070 series LT1401E series 

Dot Matrix LEOs 
Yellow-
Green Yellow-Green 

Character Red (HL) (HL) + Red Orange 

height Common GaAsP on GAP + 
Ty'pe (inch) pins GaP GaP GaAsPon GaP GaP 

Anode LT5101D LT5101E 
1.08 Cathode LT5102D LT5102E 

5 x 7 dot matrix Anode LT5103D LT5103E 
1.8 Cathode LT51 040 LT5104E 

Anode LT51 050 LT5105E 
1.05 Cathode LT51 060 LT5106E LT5106S 

8 x 8 dot matrix Anode LT5007ED 
1.1 Cathode LT5008D LT5008E LT5008ED 

Anode LT51 070 LT5107E LT5107ED 
4 x 4 dot matrix 0.9 Cathode LT51 080 LT5108E LT5108ED 

16 x 16dot 1.18 Cathode LT5014S 

matrix 1.48 Anode LT5005D LT5005E LT5005S 

Dot Matrix LED Units 
Construct Dot 

Power Duty 
Type of Pitch Size (mm) Color 

Dots (mm) Supply Cycle 

LT1401D 16 x 16 3.8 60 x 60 Red 5V 1.6A 1/8 
LT1401S 16 x 16 3.8 60 x 60 Sunset Orange 5V 1.6A 1/8 
LT1401E 16 x 16 3.8 60 x 60 Green 5V 1.6A 118 
LT1421ED 16 x 16 7.5 120 x 120 Green-Red - 5V3.2A 1116 
LT1450ED 16 x 16 4 64 x 64 Green-Red 5V 1116 
LT1460ED 16 x 16 6 96 x 96 Green-Red 5V 1/16 
LT1480ED 16 x 16 2.5 40 x 40 Green-Red 5V 1/16 
LT1441M 16 x 16 10 160 x 160 Green-Red +5V 6.4A Static 
LT1455M 16 x 16 6 96 x 96 Green-Red 5V 118 
LT1456M. 16 x 16 6 96 x 96 Green-Red 5V 118 
LT1445M 16 x 16 10 160 x 160 Green-Red 5V 118 
LT1470M 16 x 16 20 320 x 320 Green-Red + 10V 16A Static 

High luminosity 
Sharp's leading-edge opto-electronics technology is incorporated 
into its LED chips to provide amazingly high light emission. Thanks to 
our unique assembly technology, these units provide enough lumi
nosity to even be used outdoors. 

practical luminosity level at low current, reducing power consumption 
for the entire system. 

Thin and light weight design 
A thin and light weight body has been realized through our unique 
high-density design. It allows flexible unit configuration of just about 
any size, to best suit the available space in shops, offices, even out
door locations. 

3 color display capability offers more creative 
freedom 
Allowing you to display red, yellow-green and orange (by mixing the first 
two) makes the information more colorful and thereby more effective. 

Reduced power consumption 
Sharp's LED chips have superior luminous efficiency and provide a 

High-speed operation 
The response time is fast enough to cope with personal computers or 
various other forms of communication equipment. Graphics and 
other complex displays can be .also shown, expanding the range of 
applications as an intelligent message board. 

SHARP ELECTRONICS CORP., Micro Electronics Group, 5700 N.w. Pacific Rim Blvd., Camas, WA 98607. 206-1j34-2500· Fax 206-834-8903· Telex 496·08472 (SHARP CAM) 
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T·1 
'~~ ! ~~f--l----- {2~:~J MIN 

.150 ± .012 
(3.B CTA 0.3) 

.020 

!l'v~ 

. 

.343. 012F-.945 .~ 236 ± .012 
(8.7 ± 0.3) . (24.0) MIN (6.0 ± a.3) 

I T 1 .040 
(10) .098:1:.04°:1 r 

})tI 
(2.5 ;A;.:~~!O_ 1 

- f--. • 
J~y..1 

ANODE l. I 
1971.008 t~ ~~ (2.5) 
(5.0 ± 0,2) 

DIA MENISCUS (m MAX 

189 i ooe .323:1: 012, .945 MIN-=:] (4.8 ± 0.15) (8.2 ± 0.3) (24.0) 

~ ~ 

Wr-8' ~l ~: ·t5~: i ~gr J l!-ov5~ 
. DIA .030 ± .005 .984 MIN 

(076 ± 0.12) (25.0) 

) 

2460 

LlY 
300 SERIES T·1 

500 SERIES T·1 3 /4 

EXTRA BRIGHT 
SOLID STATE VISIBLE 

LED LAMPS 

FEATURES APPLICATIONS 
• IC COMPATIBLE • BACKLIGHTED PANELS 
• 24° HALF INTENSITY ANGLE • STATUS INDICATORS 
• BINNED FOR BRIGHTNESS • OVERLAYS 
• CHOICE OF COLORS • ALPHANUMERIC DISPLAYS 
• TINNED LEADS • LIGHTED SWITCHES 

PART LENS COLOR ELECTRO·OPTICAL CHARACTERISTICS I-P MAX RATINGS (T. = 2S"C) 
NUMBER AND MATERIAL' LUMINOUS INTENSITY FORWARD VOLTAGE 

VF@IF=2OmA IF=20mA IF Po VR 

TYPmcd MINmcd TYPV MAX V TYP(nm) (mA) (mW) (VDC) 

SA343R Red diffused 8O@2OmA 36@20mA 2.1 3.0 635 25 75 3 
SA343G Green diffused 8O@20mA 36@20mA 2.2 3.0 565 25 75 3 
SA343Y Yellow diffused 8O@20mA 36@20mA 2.2 3.0 585 25 75 3 
SA343E Orange diffused 8O@20mA 36@20mA 2.1 3.0 610 25 75 3 
SA344R Red clear 200@20mA 56@20mA 2.1 3.0 635 25 75 3 
SA344G Green clear 200@20mA 56@20mA 2.2 3.0 563 25 75 3 
SA344Y Yellow clear 200@20mA 56@20mA 2.2 3.0 585 25 75 3 
SA344E Orange clear 200@20mA 56@2OmA 2.1 3.0 610 25 75 3 

'Water clear aVOIlable: see PART NUMBER DESIGNATION 

PART LENS COLOR ELECTRO-OPTICAL CHARACTERISTICS I-P MAX RATINGS (T. = 2S"C) 
NUMBER AND MATERIAL LUMINOUS INTENSITY FORWARD VOLTAGE 

VF@I,,=20mA IF = 20mA IF Po VR 

TYPmcd MINmcd TYPV MAX V TYP(nm) (mA) (mW) (VDC) 

SA353R Red diffused 0.8@15mA O.3@15mA 2.2 2.8 700 25 70 4 
SA353G Green diffused 2.0@20mA O.7@20mA 2.2 2.8 565 30 90 4 
SA353Y Yellow diffused 4.0@20mA 1.4@20mA 2.2 2.8 590 30 90 4 

NOTE: OPERATING TEMPERATURE RANGE ON ALL LEO's IS -25°C to +85°C . 

PART LENS COLOR ELECTRO·OPTICAL CHARACTERISTICS AP MAX RATINGS (T.=2S0C) 
NUMBER AND MATERIAL' LUMINOUS INTENSITY FORWARD VOLTAGE 

VF@IF=20inA IF = 20mA IF Po VR 

TYPmcd MINmcd TYPV MAX V TYP(nm) (mA) (mW) (VDC) 

SA543R Red diffused l00@20mA 4O@20mA 2.1 3.0 635 25 75 3 
SA 543G Green diffused 100@20mA 4O@20mA 2.2 3.0 565 25 75 3 
SA543Y Yellow diffused 100@20mA 4O@20mA 2.2 3.0 585 25 75 3 
SA543E Orange diffused l00@20mA 40@20mA 2.1 3.0 610 25 75 3 
SA544R Red clear 200@20mA 56@20mA 2.1 3.0 635 25 75 3 
SA544G Green clear 200@20mA 56@20mA 2.2 3.0 563 25 75 3 
SA544Y Yellow clear 200@20mA 56@20mA 2.2 3.0 585 25 75 3 
SA544E Orange clear 2OO@20mA 56@20mA 2.1 3.0 610 25 75 3 
SA 635R·5 Water clear 2OO0@20mA 1.8 2.6 665 30 70 3 

• Water clear available: see PART NUMBER DESIGNATION 

PART LENS COLOR ELECTRO-OPTICAL CHARACTERISTICS XP MAX RATINGS (T. = 25"C) 
NUMBER AND MATERIAL LUMINOUS INTENSITY FORWARD VOLTAGE 

VF@IF=20mA IF=20mA IF Po VR 

TYPmcd MINmcd TYPV MAX V TYP(nm) (rnA) (mW) (VDC) 

SA553R Red diffused 9@20mA 4.5@20mA 2.1 2.7 630 30 81 4 
SA553G Green diffused 3@20mA 1.5@20mA 2.1 2.7 565 30 81 4 
SA553Y Yellow diffused 4@20mA 2@20mA 2.1 2.7 585 30 81 4 
SA554R RedcJear 40@10mA 56@20mA 2.1 2.7 630 30 81 4 
SA554G Green clear 8@10mA 4@10mA 2.1 2.7 . 565 30 81 4 
SA554'f Yellow clear 3O@10mA 15@10mA 2.1 2.7 585 30 81 4 

PART NUMBER DESIGNATION 

SA ~ 
Package Size 

3 :1-1 ~ 3mm 
S : 1-13/4 ~ Smm 

Package Style 
4 : Extra Bright 
S : Std Bright 

Diffusion 
3 : Color diffused 
4 : Color clear 

'S: Water clear 

Color 
R:Red 
G:Green 
Y:Yeliow 
E: Orange 

5HILlY 14811 Myford Road, Tustin, California 92680·7253 • (714) 669·9850 • FAX: (714) 669·1081 
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Miniature. Subminiature. 
Microminiature. and 

LED Lamps 
SHOKAI GUARANTEED PERFORMANCE AT THE 

WORLD'S LOWEST PRICES! 

W~~ e ~w8w e® Cf~W ~ ~B 
• Engineered and Tested for Longer 

Lasting, Perfect Performance in 
Every Project 

• All Voltages ... Shapes ... Sizes
Standard Types or to Your 
Specifications 

• On-Time Deliveries-Direct from 
Our Overseas Factory 

• Also Available-Halogen, Xenon, 
Neon, Krypton, Fluorescent, 
Germicidal, Auto, Aircraft and 
Telephone Lamps for All 
Applications 

When you need OEM quality 
components, specify SHOKAI. The 
name you can depend on! 

Our proven record of reliable 
customer service and on-time deliv
ery is no accident. We control every 
aspect in the manufacture of our 
products. We selectively review and 
test each category of components. 

And we consistently ensure the 
highest standards of production and 
design. All resulting in an assortment 
of quality components designed to 
meet every customer need. That's 
why more and more component pur
chasers have turned to SHOKAI. 

And even if we don't have exactly 
what you need, we can custom 
make it for you, to your exact specifi
cations, in our own facilities. 

Insist on SHOKAI. For consistent 
quality, competitive pricing, and 
unbeatable values. 

We can also furnish other quality 
components, such as antennas, 
battery holders, buzzers, cables and 
cord sets, capacitors, connectors, 
microphones cartridges, 
potentiometers, speakers and tape 
heads. 

. Give us a call today for all your 
electronic needs. 

,., SHOKAI ~J\R €J\ST LTD. 
9 Elena Court . 
Peekskill, N.Y. 10566 
(914) 736-3500· FAX (914) 736-3656 
You Can Stake your Reputation on Shokai! 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1187 



"The Touch of Brilliance 
in Panel Design" 

You need a solution! 
You need it soon! 
We can help you and we will. 
You need well packaged LED's. 
Standard bright? Super bright? 
Ultra bright? Multi chip? 

We got'eml 

High Rei? 

Waterproof? 

Oiltight? 

No Problem! 

Maybe you have a high voltage 
circuit in a Radio Frequency 
sensitive environment. We 
handle that in every shape 
and size. 

~ 

For the last 30 years 
The Sloan Company has 

been providing the finest 
indicator lights available. 

For military applications, 
it's important to know 
that all of our material 

and processes meet or 
exceed military specs. 

In the event that you don't see what you are looking 
for here, call us, you will find 
our staff most obliging. You 
will be pleasantly surprised 
to find how few you may 
have to order and how 
fast you can get them. 
Free samples and 
prototypes available. 
We will be glad for the 
opportunity to help you 
to find or develop the 
product you envisioned. 

The Sloan Company 
P.O. Box #367, 7704 San Fernando Road, Sun Valley, CA 91353 
Phone: (213) 875-1123 (818)767-1729 FAX: (818) 768-8326 TWX: (910) 498-2250 

8-1188 For manufacturers' sales offices, see yellow pages EEM 1991 
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~~ The Sloan Company 
••• "THE TOUCH OF BRILLIANCE IN PANEL DESIGN" 

T-1 3/4 MIDGET FLANGED BASE LED 

7704 San Fernando Road, P.O. Box 367, Sun Valley, CA 91353 
(213) 875-1123· TWX 910-498-2250' FAX: (818) 768-8326 

MODEL510 __________________________________________________ ~ 

r-;~ 
I~I 
'uL~__ :r' 

The Model 510 six chip LED T1"I4 Midget Flange Base lamp has abundant light 
output both front and side viewing, for use in indicator lights and other applications 
where the MS25237 (327, 328, etc.) incandescent lamps are used. The six chips in 
one package give far greater light output totally than earlier single chip LEOs so that 
it compares favorably in use with the Incandescent lamp It is intended to replace. 
Internal current limiting resistors allow for supply voltages from 5 up to 28 volts. 

I~ ~~CENTERCONTACT L- 5fa (ANODE) 

BASE 
(C.oJ'HODE) 

CIRCUIT BOARD MOUNT LED 
MODEL210 __________________ ~ 

j.35°l 

~l~ar 
.., ,.230 

.05~ 

"~o 
~ L (+) 

Designed specifically for parallel mounting to printed circuit boards. Used as single 
indicator lights mounted in various places along the edge of the printed circuit board 
on any center-ta-center distance. 

CIRCUIT BOARD MOUNT LED 
MODEL220 __________________ ~ 

1 r- 'I. 
iD 
'12 \V~. 
L8-1 

V 
.02 SO. 

(+)_ - (TYP.) 

.100"1 I"'" .100 
L-. _____ .035 DIA. HOLE 
,-. GI 4 PLACES 

SUGGESTED MOUNTING 
HOLE P.oJ'TERN 

1 
71,. MIN. 

This is an extremely versatile device for a wide range of applications and space saving status 
indicator for horizontal mounting in printed circuit boards. The b~levei feature saves board 
space bY cutting space requirements in haW. Standard .100 inch center to center distance of 
the leads make it easy for both assembly and servicing of the circuit board. 

CIRCUIT BOARD MOUNT LED 
MODEL211 __________________ ~ 

.. 
r·350J r--1.00 ~ 1 I .250 1---1.235 

:J TIITITft I .55 

.02 SO (+) U..J. I 
(TYP.) ~ 

.05 

Designed specifically for parallel mounting to printed circuit boards. Used where two or 
more indicator lights are needed in arrays of virtually any numbe[ Close tolerance 
spacing makes assembly of the board with the front panel easy and trouble free. 

PANEL MOUNT LED 
MODEL250 __________________ ~ 

,,~ ," /' 

Utilizes hermetically sealed solid state LEOs with high brightness and wide viewing 
angle. Can be supplied with standard, JAN Qualified, or JANTX LEOs. It can also be 
supplied with a current limiting resistor depending on your particular requirement. 
The Model 251 is supplied with an O-ring for proper panel sealing. 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1189 
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0 0 • .' .a. The Sloan Company 7704 San Fernando Road, P.O. Box 367, Sun Valley, CA 91353 
-.. "THE TOUCH OF BRILLIANCE IN PANEL DESIGN" (213) 875-1123· TWX 910,498-2250' FAX: (818) 768-8326 

PANEL MOUNT LED 
MODEL240 _________ --'----I 

I ~.440 l l1 t-:~~ '''·1 r 
~tt I (+) 

L .280 J -I I- L-- 5fa ---J 
.100 MIN 
PANEL 
THICKNESS 

This model uses high brightness LEOs mounted in easy press to fit bodies. Ideal for fast 
production, this model presses into place permanen~y, eliminating the need for mounting 
hardware. Uses straight terminal leads to which wires can be soldered directly or the leads 
can be hand soldered into PC boards either vertically or horizontally by bending the leads. 

PANEL MOUNT LED 
MODEL252 _________ ~ 

, D 
1132/ 5116 J L'9Ja4 

/ FITS UP 10 TWO 
L .. #20 AWG WIRES 

5" .... THREAD 

Identical to the Model 250 except this model incorporates a standard package high 
bright LED. The Model 253 is supplied with an O-ring for proper panel sealing. 

PANEL MOUNT LED 
MODEL3L5 __________ ~ 

LOCKWASHER 

rf 
~ 

This rugged unit houses high bright T1'¥4 LEOs in an all metal threaded housing. 
Termination is by wire wrap posts or solder lugs. Built in current limiting resistors 
allow tnese units to be powered from sources up to 28 volts. . 

PANEL MOUNT LED 
MODEL241 __________ ~ 

-f0 .4401-

1.030 #20 AWG WIRES l .150 'I4 l FITS UP 10 TWO 

tt ~~ 
~ ~ ~ 5". J [280 ] 

.100 MIN 
PANEL 
THICKNESS 

Identical to Model 240 but has solder loops in the terminal leads to accommodate up 
to two #20 AWG orsmallerwires. Robust terminal leads are formed with the loops in 
opposite directions to keep the wires apart from each other. 

PANEL MOUNT LED 
MODEL5L3 _________________ ~ 

LE~ "\ f BODY 'fa" DIA . 

• la4J]CUL : ~\ 
11/e4 9/16 ----J ~ 

LEAD WIRES 
ANODE(+)RED 
CATHODE ( - ) BLACK 

The mini-cartridge provides front panel indication in applications where space is at a premium. 
The Model5L3 is one of the smallest panel mount LED on the market. A series resistor is available 
allowing operation from sources up to 28 volts. Lead wires are color coded for polarity and 
provide simple solder connections. A speed clip permits easy and positive panel installation. 

PANEL MOUNT REAR RELAMP 
INCANDESCENT OR LED 
MODEL107 _________________ ~ 

-r ~7~N;l 
,~~0Jl[J~~ ~oo~ ",.. J l ~ ~:~EX NUT 

12-40 THREAD 

BODY . 

Designed for rear replacement of T-1 size midget flanged base incandescent or LED 
lamps. Rugged construction allows operation at severe conditions. Available in dif
ferent lens configurations. The two terminal version is the 107SI. 
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•• ~8·.·. The Sloan Company 7704 San Fernando Road, P.O. Box 367, Sun Valley, CA 91353 
• "THE TOUCH OF BRILLIANCE IN PANEL DESIGN" (213) 875-1123· TWX 910-498-2250· FAX: (818) 768-8326 

PANEL MOUNT FRONT RELAMP INCANDESCENT OR LED 

MODEL 1028 __________________ ~ 

h~x-:- n~x.-1 
I t-A·-! I 
, IPANELI 

I MAX. -1=_" 
,I :;;!~ 1J(~ 

.-4, .. ...1 
LENS 

5116 HEX 
5116 HEX NUT 

Utilizes the T-1 flanged-based incandescent lamp or LED. An internal 
silicone rubber pressure pad maintains electrical contact with the lamp 
and is an effective front-to-back of panel moisture seal. 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate QQ-N-290 Delrin per LP-392 
LENS-Lexan LP-393 Nylon MIL-M-20693 Aluminum 2024-T4 Anodize MIL-A-8625 
TERMINALS-Brass SAE 72 Tin Plate MIL-T-10727 
HOWE-Brass SAE 72 Nickel Plate QQ-N-290 Phenolic per MIL-P-15035 Nylon 

MIL -M -20693 

MODEL 10281 __________________ -, 

i MXX. I MA~X.-1 
IIPANEL 

MAX. 

-I~~ 
7/32 17/64 
DIA. DIA . 

. ~----*=- ,J 

TERMINAL LUG 

This is the two-terminal version of the basic 102S Model. It is created by 
the addition of special insulating hardware (above) which includes a 
solder lug as the second terminal. 

NOTE 1-Both the 1025 and the 10251 are available In four body styles: 5-(abovel 
provides a bright hex flange on the panel. SK-is a knurled flange. SS-a short 
low-profile hex. and SR-(above leftl a small. plain flange. 
NOTE 2-The 102S and 10251 are available in several lens styles: O. OB, DSC, OS. 
STD. (Contact Factol'Jl 
NOTE 3-The 102 series can be furnished in a waterproof version, and can be RF 
shielded. (Contact Factol'Jl 

PANEL MOUNT FRONT RELAMP INCANDESCENT OR LED 

MODEL 8558 _________________ ---, 

'25132 MAX. ~ 

3/S --+A--I 
PANEL MAX. ,..- , 

-I 1 
i c 
i I 

7116 HEX NUT 13/32 HEX 
3/S-32 THREAD 

Among the features of the 855 Series are. Small Mounting Size. Front 
Relamping • Interchangeable Lens Assemblies. Contact pressure is main
tained by a silicone rubber pressure pad which seals out moisture front 
to back of panel. Uses T-l% Flanged Base lamp, incandescent or LED. 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate QQ-N-290 
LENS-Butyrate LP-349 Lexan LP-393 Nylon MIL-M-20693 Aluminum 2024-T4 

Anodize MIL-A-8625 Brass SAE 72 Nickel Plate QQ-N-290 
TERMINALS-Brass SAE 72 Tin Plate MI L-7-1 0727 
CODE COLLAR-Nylon MIL-M-20693 
HDWE.-Brass SAE 72 Nickel Plate QQ-N-290 Nylon MIL-M-20693 

Linen Base Phenolic MIL-P-15035 

MODEL 85581 _________________ ---, 
I- _. 3/4 MAX.---j 

5/16 ,. 
PANEL MAX. 

. 
TERMINAL LUG 

r 
f 
B 
1 

13/32 HEX 

SHOULDERED INSULATOR 
3/8-32 THREAD 

FLAT INSULATOR 

The 855S1 Model is the two-terminal version of the 855S Model. It is 
created by the addition of special insulating hardware (above) which 
includes a solder lug as the second terminal. 
NOTE: Available in Lens styles-Q. OB. DSC. OS, STD, M, MB, 0, SE, DDS, U 
and I, see last page. 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate QQ-N-290 Nylon MIL-M-20693 
LENS-Lexan LP-393 Butyrate LP-349 Nylon MIL-M-20693 Brass SAE 72 

Aluminum 2024-T4 Nickel Plate QQ-N-290 Anodize MIL-A-8625 
TERMINALS-Brass SAE 72 Nickel Plate QQ-N-290 

PANEL MOUNT FRONT RELAMP INCANDESCENT OR LED 

j -7/SMAX. - -j a.aB,DS.DSC-
25/64..!. _ ..L __ 13/32 

[PANEL MAX. M,MB-

I 
-117/8 1"111 'I I-

I III I - 1/2 

11'111' IIII ,DIA. 
11,'1 ,I ~ J 

TERMINAL 7/16-32 - -LENS 
LUG HE~~UT THREAD RECEPTACLE 

A two-terminal, front-relampable indicator light designed to use the T-l 0/4 
midget flange based incandescent bulb or LED. An internal silicone
rubber pressure-pad maintains electrical contact inside the lamp body. 
It also provides an effective moisture seal front to back. 
NOTE: Available in lenses styles: O. OB. DSC. OS, M and MB. 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate QQ-N-290 Nylon MIL-M-20693 Delrin per LP-329 
LENS-Lexan LP-393 Alum. 2024 Brass SAE 72 Anodize per MIL-A-8625 

Nickel Plate QQ-N-290 
HDWE_-Brass SAE 72 Nickel Plate QQ-N-290 
TERMINALS-Brass SAE 72 Tin Plate MIL-T-l0727 

MODEL8-121, 122-123, 124--------. 

rE~f~~ ~~~E~ r5/16 1/4l 
PANEL MAX. 
MAX. 

I 11111'1-1~32 
I I ~If.t 

"' ...... <:"""-u,, __ :.=:=........t 
5/16 HEX NUT LENS 
9/32 UNM THREAD SHROUD 

The 121 Model lamp holder is a two terminal, front relampable Indicator 
light specifically designed for use with T-l Midget Flange Based incan
descent or LED lamps. The 122 is a waterproof version of the 121. 
The Model 123 is the same but with the more conventional ~6-32 screw 
body. The 124 is the waterproof version of the 123. 
Available in lens styles: STB, STC, OS, DSC, QB, Q. 

MATERIAL & PROCESSES 
BODY-Alum. 2024 Anodize MIL-A-8625 Nylon MIL-M-20693 Delrin per LP-392 
LENS-Lexan LP-393 Alum. 2024 Brass SAE 72 Anodize per MIL-A-8625 

Nickel Plate QQ-N-290 . 
HDWE.-Brass SAE 72 Nickel Plate QQ-N-290 
TERMINALS-Brass SAE 72 Tin Plate MIL-T-l0727 
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The Sloan Com pany 7704 San Fernando Road. P.O. Box 367. Sun Valley. CA 91353 
"THE TOUCH OF BRILLIANCE IN PANEL DESIGN" (213) 875-1123 • TWX 910-498-2250· FAX: (818) 768-8326 

PANEL MOUNT FIXED LAMP 

MODEL 857 ______________ ~ __ ~ 
MODEL A 
857S 23/32 

857S-RESISTOR 1-3/32 

A sub-miniature fixed neon. offering optimum light dispersion and direc
tion. Uses. Hi-Brightness or other NE-2 Series unbased bulb with or 
without resistors. Mounted in a % dia. hole with resistor. the Model 857 
can be used directly on commercial line currents (115 VAC). 

MATERIAL &. PROCESSES 
BODY-Brass SAE 72 Nickel Plate QQ-N-29o General Purpose Phenolic 
LENS-Butyrate LP-349 . 
TERMINALS-Brass SAE 72 Tin Plate per MI L-T-l 0727 
HARDWARE-Brass SAE 72 Nickel Plate QQ-N-29o 

PANEL MOUNT FIXED LAMP 
NEONORINCANDESCE~T 

MODEL 859 __________________ ~ 
rr;2" WIRE---,-35/64 MAX., I TERMINALS I ~ 11 I 5/16f1A·1 P~~lLI1/]::::::;:--r 
-=--' 113/32 

+ 11/16 5/16 DlA. J --- DIA. 
~ ---I. 

L 1;2 ~ TlNNERMAN NUT 

Uses the T-2 uilbased neon lamp and long neon lamps without dropping 
resistor or with dropping resistor. It can also accommodate short neon 
lamps (A1C type) with or without resistor. With resistor the 859 Series 
can be used directly with commercial current (115 volts A.C.). Incan
descent unbased lamps (T -lor T -H4) can also be furnished. 

MATERIAL & PROCESSES 
LENS-Butyrate LP-349 
TlNNERMAN NUT-Carbon Steel Phosphate Oil Finish 

PANEL MOUNT FIXED LAMP 
LED 

MODEL 1L3, __________________ ~ 
r--:- 3/4 MIN.-----j 

1
1/40-40 THREADED BODY I 

L -1 
ANODE (+1 I 1I111 3/8 

CATHODE (-:;::J l ~L _I:t 
5/16 REX NUT~ ~~:.-lJ 5/841 

LOCKWASHERJ 27/84~~~~ 
Designed for applications requiring LED indication without a lens .. The 
1 L3 Model provides high brightness in the smallest threaded metal 
body available In the industry. Termination is by wire leads. Built-in 
dropping resistors allow these units to be powered from sources up to 
28 VDC. 

. MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate QQ-N-29o 
HOWE-Brass SAE 72 Nickel Plate QQ-N-29o 
TERMINALS-.02 Sq. Solid Cu. Tin plated for solderability 

PANEL MOUNT FIXED LAMP 
NEON OR INCANDESCENT 

MODEL 858 ____________ ~----~ 

Uses the T-2 unbased neon lamp or can be supplied with the T-l or T-l=!4 
unbased incandescent lamp. It accommodates long neon lamps (C2A 
Type) without dropping resistor built-in, as well as short neon lamps 
(A1C Type) with dropping resistor built-in. When resistor Is built-In it can 
be used directly on commercial line current (115 volts A.C.). For. LED 
applications see note below. 
FOR LED APPLICATIONS LED can be supplied as a special in red, green 
and amber with or without built-in resistor. Voltage up to 28 volts 
available. (Contact factory). 

MATERIAL & PROCESSES 
LENS-Butyrate LP-349 
TERMINALS-Brass SAE 72 Tin Plate MIL-T-t0727 
TlNNERMAN NUT-Carbon Steel Phosphate 011 Finish 
INSULATOR-General Purpose Phenolic 

PANEL MOUNT FIXED LAMP 
NEON OR INCANDESCENT 
MODEL 862 ________________ ~~ 

, 

21/32Jt RETAINING CLIP 

[
1/4 5/16 -----I ~3 DIMS. 

~
ANELMAX' 'I l§Jl 

11----1 ,.~'''' ." ~ M' DIA. DIA. t::: I W I L.- - t:::.......i 
LENS TERMINALS 

TINNERMAN NUT' INSULATOR _1 
L1/2-J 

The 862 series accommodates short (AtC) neon lamps only with no 
resistor built in. Useful where space is limited behind the panel and 
offers wire wrapTM terminals for soldering. 

MATERIAL & PROCESSES 
LENS-Butyrate LP-349 
TERMINALS-Brass SAE 72 Tin Plate MIL-T-l0727 
INSULATOR-General Purpose PhenOlic 
TlNNERMAN NUT-Carbon Steel Phosphate Oil Finish 

PANEL MOUNT FIXED LAMP 
INCANDESCENT fLED 

MODEL 105S/1L5S __ ~----------..., 

~1/2L15/64tJl 1/6 MAX, 

~j~ ====f1 

- III !17/64DIA, 

3 D1A·l 
1/4 HEX NUT 10-32 THREAD 

Featuring a T-l unbased commerCial or MIL-Spec. lamp. Standard unit has 
two 1/2" long leads. Longer leads furnished upon request. RFI shielding 
and waterproofed version available. The 1 L5S is the LED indicator model. 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate QQ-N-290 
LENS-Lexan LP393 Nylon MIL-M-20693 Aluminum 2024-T4 Anodize MIL-A-8625 
HDWE.-Brass SAE 72 Nickel Plate QQ-N-29o 
TERMINALS-32 AWG Solid Cu. 

8·1192 For manufacturers' sales offices, see yellow pages EEM 1991 
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PANEL MOUNT FIXED LAMP 
INCANDESCENT I LED 

MODEL 106S/1L6 _______ --, 

Specifically designed for use with T-l unbased MIL-Spec., commercial 
incandescent or LED light source. Can be Installed from front or rear of 
panel. 
The light source in Model lL6 is a special high bright T-13I4 LED 
protruding from a metal body. No lens is provided. Built-in dropping 
resistors allow these units to be powered from sources up to 28 VDC. 
NOTE: The ll6 Is available In red only. 

MATERIAL & PROCESSES 
BODY IHEX NUT IRD NUT -8rass SAE 72 Nickel Plated OO-N-290 
TERMINALS-Brass SAE 72 Tin Plate MIL-T-l0727 
LENS-Lexan LP-393 Nylon MIL-M-20693 

PANEL MOUNT FIXED LAMP 
LED 

MODEL 2L5 ____ ~~ __ ~~----~ 
1---35/64'------t--7I1~'-i 

I r-1/2---1;U~:~;3/64 I I PANEL -of 1-3/64 
L1ICATH~~, I Ii<-' -+: ----.1 
.10 I IS/16DIA. 

1/4.'- ~OIA.1 en' 025 co j , 

1 'WIRE WRAP'" HEX, 12·40 UNS THREADED RODY. 
1,5 64 POSTS NUT INTERNAL TOOTH LOCKWASHER 

FLAT WASHER 

This Series incorporate a red, green or amber T-l size LED in an all-metal 
threaded body. Available with wire leads or wire wrapN terminals. Twol 
kinds of color contrast lenses are provided. When unlit, the white or clear 
lens material alone is visible. When lit, the color LED shows through' 
plainly, giving the appearance of a lens which changes color. 
Built-in dropping resistors allow these units to be powered from sources· 
up to 14VDC. Model2L501 available with superbright LED. 
Available with either a round body or flat sided "0" body for consistent 
terminal location and ease of tightening. 'Gardener-Denver 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate per OO-N-290 
LENS-Lexan LP-393 Nylon MIL-M-20693 
TERMINALS-Phosphor Bronze 0/4 Hard Tin Plate per Mll-T-10727 

Wire per MIL-W-16878 24 AWG Solid Cu. 26 AWG Stranded Cu. 
HDWE.-Brass SAE 72 Spring Steel per Mll-W-6986 Nickel Plate per OO-N-290 

PANEL MOUNT FIXED LAMP 
HI-BRIGHT LED 

MODEL 2L7/2L703 ________ -, 

Utilizes a T-13I4 Hi-Bright LED. Permits 1800 visibility, up to 50 mcd. The 
lens incorporates Fresnel rings and flutes which allow maximum distribu
tion of light output. Also available with plain lens (no flutes or rings). 
Termination is by wire leads or wire-wrapN post. Built-in dropping resis
tors allow these units to be powered from sources up to 28 VOC. 2L703 is 
waterproof version. Bodies can be round or "0" type. 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate per aa-N-290 Nylon per Mll-M-20693 
LENS-lexan per LP-393 
TERMINALS-Phosphor Bronze-% Hard Tin Plate per Mll-T-10727 

Wire per MIL-W-16878 24 AWG Solid Cu. 26 AWG Stranded Cu. 
HDWE.-Brass SAE 72 Spring Steel Der MIL-W-6986 Nickel Plate Der aO-N-290 

T-1 UNBASED INCANDESCENT/LED 
PANEL MOUNT FIXED LAMP 
MODEL 10911 L9 _______ ---:=-____ --, tif" " ~~1!-l 1-!-'8 TYP BODY 10-32 UN~~~2A n Q~ 

PANEL - I = ~l. = I II 1.31 

THICKNESS i..' I I 
;j~:-J /::::.1132 • 2 ±~ • .360 ---J ~ .02 

The new flush mount design can be used only with any T -1 size lED or 
incandescent lamp, including the new super bright LED which gives 
luminous intensity and color never before possible in the T -1 size. LED 
colors include red, green and amber with red, green amber, clear and 
white transparent and translucent lens, and are available with or without 
a reSistor and RFI shielding. 
The incandescent models offer the brightness and variety of incandescent 
colors, including red, green, amber, blue, white and clear with either 
transparent or t!anslucent lens, and the option of RFI shielding. 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate aO-N-290 
lENS-Lexan LP-393 
TERMINALS-26 AWG Stranded Cu. MIL-W-16878 24 AWG Solid Cu. MIL-W-16878 
HARDWARE-Brass SAE 72 Nickel Plate OO-N-290 

PANEL MOUNT FIXED LAMP 
LED 
MODEL 2L6 __________________ ~ 

~ 1-~35/~i2~-i 7/1~~;.:x64p_;.NEL THICKNESS' 
I 1 f-3/64 i 3/16 

CATHODE' , -', 
j I (-) 1 23/64 

.10 'I' . 5/10IDIA. 

,-- _.3AJ ' ' , ,1/4 _ 'WIRE WRAP'" _, .' Ol pOSTS HEX NUT 12·40 THREADED BODY 
.' , 15/64 .025 SQ. / INTERNAL TOOTH LOCKWASHER 

:..J FLAT WASHER 

The 2L6 Model incorporates a red, green or amber T-13/4 size Hi-Bright 
LED In an all-metal threaded body, suitable for panel mounting. large 
lens permits 1800 visibility, up to 50 mcd. Termination is by wire-wrapT" 
posts, or wire leads. Lenses available in transparent material for head-on 
viewing or translucent material for side viewing. Built-in dropping re
sistors allow these units to be powered from sources up to 14 VOC. Bodies 
come round or in flat sided "0" for ease of tightening and consistent 
terminal location. "Gardener-Denver 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate per aO-N-290 
LENS-Nylon per MIL-M-20693 or Lexan per LP-393 
TERMINALS-Phosphor Bronze-% Hard Tin Plate per Mll-T-10727 

Wire per MIL-W-16878 24 AWG Solid Cu. 26 AWG Stranded Cu. 
HDWE.-Brass SAE 72 Spring Steel per Mll-W-6986 Nickel Plate per aO-N-290 

PANEL MOUNT FIXED LAMP 
LEDIINCANDESCENT INEON 

MODEL 5L2/502 ________ -, 

r21/32 MAx'l 

, 
rr:.Q'64j--.r21/64 I.U~1 

5/16bO I~ 
LENS-FLAT/ LENS----' 

DOMED 

These rugged aluminum cartridges incorporate LED, Incandescent or neon 
light sources. Termination Is by stainless steel pins suitable for use with 
a solder lug socket connector,' wire wrapTM post adapter or lead wire 
terminal connector. "Gardener-Denver 
Lens styles arellat or domed in transparent or translucent material. All 
lenses are furnished with fresnel rings for maximum distribution of light 
output. 

MATERIAL & PROCESSES 
BODY-Aluminum 3003 Anodize Mll-A-8625 
LENS-Butyrate lP-349 lexan LP-393 
TERMINALS-Stainless Steel 
HDWE.-General Purpose Phenolic Brass SAE 72 H.T. Spring Steel (Not shown). 

EEM 1991 For manufacturers' sales offices, see yellow pages B-1193 
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CIRCUIT BOARD MOUNT FRONT RELAMP INCANDESCENT OR LED 

MODEL 101 
PARALLEL MOUNT ________ -,----; 

r----21/32~ r1/4l 

~
r-23/64--.. H .. 17/S4--~ -~t 

I .24-DIA_ 1/4 -

~~DIA.! -.l 
!;;;-I BEZEL ~--C 1/16 ~ - BODY 

r- UPINS - ...I 1..-.025 DIA. 

1/32~ _10 
1/8 

Designed specifically for printed circuli board mountirig. Uses any T-1 
flange based lamp. 

MATERIAL & PROCESSES 
BODY-General Purpose Phenolic Nylon MIL-M-20693 
LENS-Lexan LP-393 Nylon MIL-M-20693 Aluminum 2024-T4 Anodize MIL-A-8625 

Brass SAE 72 Nickel Plate per QQ-N-290 -
TERMINAL PINS-Brass SAE 72 Tin Plate MIL-T-20727 Beryl/um Copper 

MODEL 111 
PERPENDICULAR MOUNT ______ --, 

.10 LENS 
rr

1/4 
fJ:53/64a 

_082 9/64r27/S41r9/32 

L- (T_ []=r-T III ( .24 DIA. 
.10 __ • III 1/4 _ 7/32 DIA. j 
'"..L - __ -'--
_025~ ~ BODY PINS BEZEL ~ 1...1/16 
DIA. 
TYP. 

Same features as 101 Model but unit mounts perpendicular to surface of 
printed circuit board. 

MATERIAL & PROCESSES 
BODY-General Purpose Phenolic Nylon MIL-M-20693 
LENS-Lexan LP-393 Nylon MIL-M-20693 Aluminum 2024-14 Anodize MIL-A-8625 

Brass SAE 72 Nickel Plate per QQ-N-290 , 
TERMINAL PINS-Brass SAE 72 Tin Plate MIL-T-20727 Berylium Copper 

CIRCUIT BOARD MOUNT FRONT RELAMP INCANDESCENT OR LED 

MODEL 864 
PARALLEL MOUNT ________ --,------, 

QS Lens Shown 

----- 41/64 -----j--17132------j . !-- 112 ----1 

fl jrtTtp'/2101 lL _ ~£fT 
9/S4Jj 7 -~ 7 LENS r- I BODY I SHROUD 1/64 PINS L J 

1..-.50----1 5/64 SPHERICAL R - .30 

Mounting Pin Die. 1/32 

Designed specifically for printed circuit board mounting. May be used 
where illumination is need for the circuit board area as well as enuncia
tion thru a panel. 
Lens styles available in two diameters: "M," (7 series) a7. aB7. OSC7. OS7 
and Y2" diameter (8 series) aBo aB8. OSC8. OS8. 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 General Purpose Phenolic Linen Based Phenolic MIL-P-15035 

Nylon MIL-M-20693 Nickel Plate aQ-N-290 _ -
LENS-Lexan LP-393 Nylon MIL-M-20693 Brass SAE 72 Aluminum 2024-T4 

Nickel Plate aa-N-290 Anodize MIL-A-8625 
TERMINALS-Brass SAE 72 Tin Plate MIL-7-10727 Phosphor Bronze aQ-W-321 

T-1 SUB-MIDGET FLANGED BASE LED 
MODEL 4L001 _________ ---, 

1/8DIA. E23/64iJ 
5/32 DIA. jj 17/641 1/64 

3116 DIA. ttl -----

ANODE) ~~:::.":".:"" 
- BASE (CATHODE) 

The 4L001. available in diffused lens material is the Sloan T-l based LED 
deSigned to offer diode reliability as a replacement unit in T-1 hardware. 
When maximum light output is deSired using based LEOs in indicator 
applications. it is recommended that the lens be of transparent mat~rial 
with Fres.nel rings. If translucent material is desired. then the. lens shOuld 
be without Fresnel rings. 

MODEL 874 
PERPENDICULAR MOUNT _______ --, 

a 7 Lens Shown 

9/64 
~ r- 41/64 ;--- 1/2 - --< 

-IJ-t;. -1/2 -

I . 17/16 
25/64 I 
DIA. _ . -~ M~o'~r·J 

L I 'i BODY BEZEL LENS 
.30 --I 5/64 

Mounting Pin Die. 1/32 

Same features as 864 Model but unit mounts perpendicular to surface of 
printed circuit board. Also available in two lens sizes. 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 General Purpose Phenolic Linen Based Phenolic MIL-P-15035 

Nylon MIL-M-20693 Nickel Plate QQ-N-290 
LENS-Lexan LP-393 Nylon MIL-M-20693 Brass SAE 72 Aluminum 2024-T4 

Nickel Plate aQ-N-290 Anodize MIL-A-8625 
TERMINALS-Brass SAE 72 Tin Plate MIL-7-10727 Phosphor Bronze Qa-W-321 

T-1~~ MIDGET FLANGED BASE LED 
MODEL 5L001 ________ ------, 

1---5/8 MAX.-------i 

\ t-17/ 64---1 \ 
(LED I I I 'x:nr FL MAX. 1'\\ . 

i I ~ L ~\(ANODE) 
CTR CONTACT 

17/32 MAX. BASE (CATHODE) 

The versatile T-1% based LED is available in red. green or amber. Viable 
voltage range is 2.1 volts to 28 volts with power dissipation up to 400mW. 
Built-in dropping resistors allow these units to be powered from sources _ 
up to 28 VDC. The higher voltage capability permits the Sloan T-1o/4 
based LED to be used as direct replacement for incandescent bulbs in 
applications where light intenSity is not critical but diode reliability is 
required. . 

8·1194 For manufacturers' sales offices, see yellow pages EEM 1991 
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GENERAL INFORMATION: 
• RFI shielding available with virtually all models. 
• It is wise to avoid using blue or green lenses with neon lamps. 
• It is also wise to avoid using blue lenses with LED lamps. 
• Ultra-bright, multichip and other exotic lamps available. 
• All materials meet or exceed applicable military specs. 

HOW TO ORDER 
Example 
LED 2L5 RL DL 5/20 

I T T I 
Model No. Lens Color Lens Style Voltage/ current 

Transparent Domed 
Red Fresnel 
Lexan 

INCANDESCENT OR NEON 
855S A STD. 327 
-"I T T T 

Model No. Lens Color Lens Style Lamp Type 
Amber Standard 
Gen. Purpose 

INCANDESCENT LAMP ELECTRICAL 
SPECIFICATIONS 
T-1 LAMPS 

CUR~~NT LIFE INDUSTRY 
LAMP VOLTS (A MSCP (KHRS.) STD. NO 
FB60 5 .060 .050 100 685' 
FB59 28 .024 .150 16 -
FB44 18 .026 .150 10 -

*MS-24515 

T-1% LAMPS 

LAMP VOLTS 
WITH A.C.OR AMPS WATTS 

RESISTOR D.C. NOMINAL NOMINAL LIFE RESISTOR 
A1B 105-125 .03 1/25 25,000 220K 
A1C 105-125 1.2 1/7 25,000 47K 

A9A (NE-2El 105-125 0.7 1/12 25,000 100K 
C2A (NE-2H 105-125 1.9 1/4 25,000 30K 

NOTE: A1C and NE2H are high brightness. Other lamps available. 
Life figures for A.C-Life at D.C. 112 A.C. (Approx.J. 862 
Series cannot be supplied with resistor. We suggest that you 
do not order neon with Green or Blue lenses. 

IMPORTANT: The lamps shown represent the most popular types 
normally requested. MANY OTHER LAMPS ARE AVAIL
ABLE-PLEASE CONTACT FACTORY. 

COLOR TABLE 
LENS GENERAL 

MATERIAL LEXAN LEXAN PURPOSE BUTYRATE 
Color Transparent Translucent Translucent Transparent 
Red RL RLUC R RTP 

Green GL GLUC G GTP 
Blue BL BLUC B BTP 

Amber AL ALUC A ATP 
Ciear CL CTP 
White WLUC W W 

LED LAMP INFORMATION 
We have virtually any LED you want. The two basic sizes are T-1 and T-1% 
with flanged bases. The brightest varies with color, with green lowest to red 
highest. To order extra or super bright lamps simply add 01 or 04 to the 
model number One more suggestion do not order LEOs with blue lenses 

NO. LAMP TYPE T-1 T-1% 
Standard·Bright 2 mcd 3-8 mcd 

01 Extra-Bright 8-18 mcd 15-18 mcd 
04 Super-Bright 20 mcd 60-80 mcd 

IMPRINTING 
Lenses may be hot stamped, engraved, or opaqued and engraved so that the 
character only is displayed. 
The chart below deSignates type size available for hot stamping Size of lens 
determines size of type that can be used. 

ACTUAL SIZE 
TYPE WIDTH HEIGHT 

2 Pt .050 .080 
6 Pt .060 .080 
8 Pt .080 .110 

10Pt .090 • 120 
12 Pt .110 ,160 

NOTE: For other size type, contact factory. 

LENS STYLE 

QB 

DSC 

os 

STD 

M 

MB 

o 

SE 

DDS 

U 

120 SERIES 

STB 

# 
STC 

~ ~" 
OB 

# 
0 

/} 
STYLES 

FLAT ". "." .,,~~ 

DOMED • 
EEM 1991 For manufacturers' sales offices, see yellow pages 

Ciear anodized bezel allows 
1800 visibility. 

Same as Q lens except with 
black anodized bezel. 

Clear anodized bezel prevents 
sidelight emission. 

Same as DSC lens except with 
black anodized bezel. 

Full 1800 visibility. Maximum illumination. 

Large lens for maximum visibility from ail 
angles. Engineered to offer the most 
uniform light distribution. 
Full 1800 visibility. 

Same as M lens except with 
black anodized bezel. 

Skirted lens covers metal parts for neat 
panel appearance. Large lighted surface 
assures positive indication. 

Edgelight for plastic panels. Small 
diameter light gasket minimizes 
wasted panel space. 

DIMMER: Rotating outer collar changes 
light output from full to minimum. 
Rotation to dim can be clockwise or 
counter-clockwise. Easy adjustment 
with gloved hand. 

UNLIMITED: Has no lens to diminish 
light output. Specificaliy suited to 
T-1'1', flanged based LED for 
maximum light output. 

Full 1800 visibility. Maximum illumination. 
Black bezel. 

Full 1800 visibilily. Maximum illumination. 
Clear bezel. 

Black anodized bezel a:lows 
1800 visibility. 

Same as OB lens except with 
clear anodized bezel. 

NOTE: Lens style may be flat or domed, 
plain or lensed, meaning that the lens is 
provided with internal concentric rings 
on the inner face and flutes on the sides, 
thus giving better light distribution. 

8·1195 



StanleyOpto Electronic Components 
Stanley has attained the position of world's leader in bright LEOs, 
including the H-3000 (3000 mcd) and H-2000 (2000 !ncd) GaAlAs 
(galium-aluminum-arsenide) red LEOs, ,a high-intensity pure green 
LEO with a peak wavE1length at 555 nm, and attractive bright yellow 
and orange LEOs to complete a series of 4 colors, 
For the infrared region as well, Stanley Electric has captured the po
sition of world leader with super-bright GaAlAs infrared LEOs, four 
types being available, having wavelengths of 850,880,925 and 950 
nm. For use as light-receiving elements, a full Stanley line of photo
transistors and PIN photodiodes is available, covering requirements 
in a wide range of applications. 
Stanley is ready to respond to requirements for photosensors con
sisting of combinations of high-reliability light-emitting and light-re
ceiving elements. Consult us on what these products can do for 
yours. 

.HI-SUPER BRIGHT LED LAMP 

HBR7001X Red 660 400 20 Water Clear 

HBR7071 X Red 660 60 20 Pastel diff 

HPY7071X Yellow 570 60 20 Pastel diff 

Red 660 200 20 Water Clear 
ERPY7301X 

Yellow 570 200 20 Water Clear 

White diff 

White diff 

White dill 

White dill 

White dill 

-Our super bright light emitting diode is the result of joint develop
ment by Stanley and the Semiconductor Research ~romotion As
sociation under the leadership of Professor Jun-ichi Nishizawa of 
Tohoku University. , 

-The LED won the 26th Ohkochi Memorial Prize, the 7th Harushige 
Inoue Award and the 1983 Nikkei Annual Award. 

-Stanley's high-output infrared LED, ON series won the 1985 Nikkei 
Annual Award, 

_I 
Ohkochi Harushige Nikkei 
Memorial Prize Inoue Award Memorial Award 

.PANEL UGHTING LED LAMP 

II STANLEY CO., INC. 2661 G~tes Avenue #200, Irvine CA 92714· (714) 222-0777· FAX (714) 222-0555· 800-LED-LCD1 

8-1196 For manufacturers' sales offices, see yellow pages EEM 1991 
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.SUPER BRIGHT LED LAMP 

.PANEL MOUNT LED 

II STANLEY CO., INC. 2661 Gates Avenue #200, Irvine CA 92714· (714) 222-0777· FAX (714) 222-0555· 800-lED-lCD1 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1197 
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(Single color) (Bicolor) 

• These are ultracompact LED lamps suitable for surface mounting. They are packed in reels of 2500 pieces. lIE1F=20mA 

.SUPER BRIGHT LED LIGHT BAR MODULE 

SlAtiLEl 
. ,15,35,45,: Colored 

II STANLEY CO" INC. 2661 Gates Avenue #200, Irvine CA 92714· (714) 222-0777· FAX (714) 222-0555· 800-LED-LCD1 

8·1198 For manufacturers' sales offices, see yellow pages EEM 1991 



·INFRARED EMITTING DIODE 

SVrt.El. 
EEM 1991 

Regulations. It should not be 
* 1 VR=SV. Ee=SmW/cm2 
*2 VR=SV. Ee=O.SmW/cm2 

25'CI 

.FOR PLASTIC RBER USE (GaAlAs) AP: 660nm (Ta~25'CI 

• SPECTRAL DISTRIBUTION 

650 700 750 800 850 900 950 1000 1050 
Wavelength (nm) 

II STANLEY CO., INC. 2661 Gates Avenue '200, Irvine CA 92714 - (714) 222-0777 - FAX (714) 222-0555 - 800-LED-LCD1 

For manufacturers' sales offices, see yellow pages B-1199 



Stanley Liquid Crystal Display-Meeting Tough Requirements with Technology and a 
Proven Track Record of Performance 

Liquid crystal displays are proving to be the frontrunners in 
keeping up with the diverse requirements of modern society and 
industry. To provide answers to your display requirements, 
Stanley has developed GMF series capable of graphic display and 
available in a wide range of sizes, and GMO series capable of 
displaying characters and messages. The Stanley product line 
includes guest-host LCOs that provide a colorfully attractive 

panel display and wide viewing angle, multi color LCOs which fea
ture individual color control, and high-contrast, high-reliability 
twistedcnematic liquid crystal. The bottom line is an LCD solu
tion for virtually any display problem. These diverse LCD prod
ucts are ready for immediate use in applications such as automo
tive displays, office-automation equipment, communications 
equipment, audio and home appliances. 

• Stanley LCOs have been developed under the technical guidance of the late Prof. M. 
Wada of Tohoku University and Prof. T. Uchida (Dr. of Engineering). Stanley GH 
(guest-host) LCD was awarded in 1986 the 32nd Okochi Memorial Technology Prize. 

.DOT MATRIX MODULE (standard products) (Character Type) 

GMD1610F GMD1640A 

GMD1620A 

GMD2040A 

GMD2420A 

SVtlEl I I. STANLEY CO., INC. 2661 Gates Avenue #200, Irvine CA 92714' (714) 222-0777' FAX (714) 222-0555' BOO-LED-LCD1 

8·1200 For manufacturers' sales offices, see yellow pages EEM 1991 



2460 LAMPS, LIGHTS, & INDICATORS 2460 

• LED BACKLIGHTING TYPE 

GMD1640ALD 

GMD1620ALD GMD2420ALO 

* ST~NLEY * I 
Dot Matr i x LCD Modl~ 1 IE'_ 

*GMD ALD indicates emission color. 0 - R: Red (VR) 0: Orange (AA) AY: Yellow (AY) 
- Tty: Yellow (PY) G: Green (PG) Codes in parentheses indicate chip names. 

* A type is available with a single 5-V supply drive for the LCD. 
* See the separate catalog for detailed specifications. 

.5TN TYPE LCD GRAPHIC DOT MATRIX MODULE (standard products) (Graphic Type) 
GMF12048AB1W GMF25012AB1W 

GMF25064AB1W 

CFL BACKUGHTING TYPE 
--~~~-.-------r----------.---------.---------~--------, 

SVtiLEl I I STANLEY CO., INC. 2661 Gates Avenue #200, Irvine CA 92714· (714) 222-0777· FAX (714) 222-0555. 800-LED-LCD1 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1201 



2460 LAMPS, LIGHTS, & INDICATORS 2460 

SYLVANIA Miniature 
Lighting 

I H i #I GTE Products Corporation 
• _ _ _ West Main Street, D'ept. EM, Hillsboro, N~ 03244 

Lamp 
No. 

PR2 
PA3 
PR4 
PRe 
PR7 
PR12 
PR13 
PR18 
686 
tC7 
12 
13 
14 
19 
27 
31 
41 
43 
44 
45 
46 
47 
48 
49 
51 
53 
53X 
55 
57 
57X 
63 
67 
81 
82 
87 
88 
89 
93 
112 
123 
136 
158 
161 
168 
194 
222 
301 
302 
303 
305 
307 
308 
309 
313 
327 
328 
330 
331 
334 
344 

~ 
388 
680 
682 
883 
&85 
713 
714 
715 
718 
1003 
1004 
1034 

1076 
1133 
1156 
1157 

117& 

1183 
1195 
1445 
1447 
1495 
1784 
1784 
1813 
181& 
1819 
1820 
1829 
1847 

Bulb 

B-3"'i 
B-3'k 
B-3'k 
B·3'k 
8·3'h! 
B·3'h! 
8,3'k 
B·3'h! 
S·6 
C7 
G·3'h! 
G·3'k 
G·3'h! 
G·3'h! 
G·4'k 
G·4'h! 
T'31f, 
T·31f, 
T'31f, 
T·31f, 
T·31f, 
T·31f, 
T·31f, 
T·31f, 
G·3'h! 
G·3'h! 
G·3'/2 
G·4'h! 
G·4'h! 
G·4'h! 
G·6 
G·6 
G·6 
G·6 
S·8 
S·8 
G·6 
S·8 
Tl·3 
G·3'h! 
G·4'h! 
T·31f, 
T·31f, 
T·3'/, 
T·31f, 
Tl·3 
G·5 
G·5 
G·6 
S·8 
S·8 
S·8 
S·11 
T·3'/, 
T·H', 
T·W, 
T·H', 
T·W, 
T·1"1, 
T·1"1. 
T·W, 
T·W. 
T·P/, 
T·1 
T·1 
T·1 
T·1 
T·1 
T·1 
T·1 
T·1 
B·6 
B·6 
S·8 

S·8 
Rp·11 
S·8 
S·8 

S·8 

Rp·11 
Rp·11 
G·3'h! 
G·3'h! 
T·4'h! 
T·1"1, 
T·W, 
T·31f, 
,T·31f, 
T'31f, 
T·31f, 
T·31f, 
T·3'!, 

'A15 volts. 

Volts • 

2,38 
3,57 
2,33 
2.47 
3.7 
5,95 
4,75 
7,2 

120 
115·125 

6,3 
3.7 
2,47 

14,4 
4,9 
6,15 
2,5 
2,5 
6,3 
3,2 
6,3 
6,3 
2,0 
2,0 
7,5 

14,4 
14.4 
7,0 

14,0 
14,0 
7,0 

13,5 
6,5 
6,5 
6,8 
6,8 

13,0 
12,8 

1.2 
1,25 
1.25 
14,0 
14,0 
14,0 
14,0 
2,25 
28,0 
28,0 
28,0 
28,0 
28,0 
28,0 
28,0 
28,0 
28,0 

6,0 
14,0 
1.35 
28,0 
10,0 
14,0 
28,0 
28,0 
5,0 
5,0 
5,0 
5,0 
5,0 
5,0 
5,0 
5,0 

12,8 
12,8 
12.8 
14,0 
12,8 
6,2 

12,8 
12,8 
14,0 
12,8 
14,0 
5,5 

12,5 
14.4 
18,0 
28,0 
28,0 
6,0 

14.4 
13,0 
28,0 
28,0 
28,0 
6,3 

Amps 

,50 
,50 
,27 
,30 
,30 
,50 
,50 
,55 
6W 
7W 
,15 
,30 
,30 
,10 
,30 
,30 
,50 
,50 
,25 
,35 
,25 
,15 
,06 
,06 
,22 
,12 
,12 
,41 
.24 
,24 
,63 
,59 

1.02 
1,02 
1.91 
1.91 

,58 
1.04 

,22 
,30 
,60 
,24 
,19. 
,35 
,27 
,25 
,17 
,17 
,30 
,51 
,67 
,67 
,9. 
,17 
,04 
,20 
,08 
,06 
,04 
,014 
,08 
,04 
,04 
,06 
,06 
,06 
,06 
,075 
,075 
,115 
,115 
,94 
,94 

1,80 
,59 

1,80 
3,91 
2,10 
2,10 

,59 
1,34 

,59 
6,25 
3,0 

,135 
,15 
,30 
,04 
,20 
,10 
,33 
,04 
,10 
,07 
,15 

M.S. 
C,P. 

,80 
1,50 
AO 
,45 
,90 

3,10 
2,20 
5,5 

,35 
,98 
,50 
,90 
1.4 
2,0 
,50 
,50 
,90 
,50 
,90 
,52 
,04 
,04 
1.0 
1.0 
1.0 
2,0 
2,0 
2,0 
3,0 
4,0 
6,0 
6,0 

15,0 
15,0 

6,0 
15,0 

,10 
,20 

2,0 
1:0 
3,0 
2,0 

3,0 
3,0 
6,0 

15,0 
21.0 
21.0 
32,0 

3,5 
,34 
,34· 
,5 
,006 
,34 
,004 
,30 
,30 
,30 
,03 
,029 
,05 
,046 
,09 
,08 
,15 
,132 

15,0 
15,0 
32,0 
3,0 

32,0 
32,0 
32,0 
32,0 
3,0 

21.0 
6,0 

50,0 
50,0 

,7 
1,5 
6,0 
,34 
,60 
,86 

3,0 
,34 
1,6 
1.0 
,38 

Fig. 

15 
15 
15 
15 
15 
15 
15 
15 
25 
30 ' 
16 
17 
17 
16 
19 
19 
12 
13 
13 
13 
12 
13 
12 
13 
18 
18 
18 
20 
20 
20 
21 
21 
21 
26 
31 
29 
21 
31 
11 
17 
19 
14 
14 
14 
14 
11 
23 
24 
21 
31 
31 
29 
33 
13 
6 
6 
6 
6 
7 
6 

·6 
6 
6 
3 
4 
3 
4 
3 
4 
3 
4 

27 
28 
32 

29 
34 
31 
32 

29 

34 
34 
18 
17 
22 
5 
5 

13 
13 
13 
13 
13 
13 

Net Each, Lot. of 

10. 100. 
1-9 99 499 

$0.82 $0.653 .571 
.84 .674 .589 
.84 .674 .589 
.84 .674 .589 
.95 .758 .664 
.84 .674 .589 
.84 .674 .589 

1.03 .821 .718 
1.12 .982 .912 
1.08 .943 .876 
1.18 .947 .829 

.87 .695 .608 

.87 .695 .608 
1.68 1.347 1.179 
1.29 1.032 .903 
1.76 1.412 1.235 

.85 .681 .596 
1.05 .842 .736 

.53 .421 .368 
1.49 1.193 1.044 

.75 .597 .522 

.53 .421 .368 
1.14 .912 .798 
1.21 .968 .847 

.71 .568 .497 

.74 .589 .515 
1.00 .800 .700 

.95 .758 .664 

.66 .526 .461 

.97 .779 .682 

.89 .715 .626 

.76 .611 .535 
1.21 .968 .847 

.97 .779 .682 
1.66 1.331 1.165 
1.61 1.285 1.124 

.87 .694 .608 
1.32 1.053 .921 
1.50 1.200 1.050 

.65 .521 .456 
1.76 1.412 1.235 

.95 .758 .664 

.84 .674 .589 

.84 .674 .589 

.63 .506 .442 
1.05 .842 .736 
2.39 1.915 1.676 
2.53 2.030 1.776 
2.53 2.030 1.776 
2.37 1.894 1.658 
2.37 1.894 1.658 
3.00 2.400 2.100 
3.42 2.738 2.395 
1.11 .885 .774 

.92 .737 .645 

.95 .758 .664 

.97 .779 .682 
1.22 .977 .855 
1.26 1.011 .885 
1.18 .947 .829 
1.18 .947 .829 

.95 .758 .664 
1.39 1.115 .976 
1.81 1.450 1.289 
2.45 1.960 1.715 
1.37 1.097 .960 
2.84 2.275 1.990 
1.46 1.167 1.020 
2.45 1.964 1.718 
1.50 1.200 1.050 
2.59 2.069 1.810 
1.24 .989 .865 
1.24 .989 .865 
1.26 1.011 .885 

2.05 1.842 1.436 
2.87 2.294 2.008 
1.26 1.011 .885 

.61 .465 .424 

1.89 1.515 1.326 

4.61 
6.29 

.66 

.92 
2.05 

.81 

.81 

.84 
1.03 
1.00 
1.00 

.92 

.61 

3.690 
5.032 

.526 

.738 
1.642 

.650 

.652 

.674 

.821 

.800 

.800 

.738 

.485 

3.229 
4.403 

.461 

.845 
1.436 

.588 

.570 

.589 

.718 

.700 

.700 

.645 

.424 

INDUSTRY STANDARD LAMPS 
CONTINUED ON FOLLOWING "AGE 

.-
~""!1l!!!!! . ..,. I_-
I ~ 
FIg.' 

FOR OUR COMPLETE CATALOG #207, CALL GTE MARKETING SERVICES, 
1-800-828-7280, IN NY STATE, 1-800-462-1075 , 

8-1202 For manufacturers' sales offices, see yellow pages 

FIg.U 

EEM 1991 



2460 LAMPS, LIGHTS, & INDICATORS 

SYLVANIA Miniature 
Lighting 

(C"l(::1 GTE Products Corporation 
West Main Street, Dept. EM, Hillsboro, NH 03244 

INDUSTRY STANDARD LAMPS (CONTD) 

See previous page for illustrations. 

Net ElIch, Lola of 

Lamp M.S. I. lGO-
No. Bulb Volta Amp8 C.P. Fig. 1-9 99 499 

1850 T-3'1. 5.0 .09 .25 13 51.68 51.347 51.179 
18114 T-3'1. 28.0 .17 3.0 13 1.11 .885 .774 
I. T-W. 10.0 .014 .004 5 1.17 .1138 .821 
I. T-3'1. 14.0 .27 2.0 13 .92 .738 .845 
1991 T-3'1. 14.0 .24 2.0 13 .79 .832 .553 
1813 T-3'1. 14.0 .33 2.0 13 .82 .853 .571 
,_ 

G-4'A1 14.0 .27 2.0 20 .66 .526 .461 
2182 T-l'¥. 14.0 .10 .5 5 .90 .723 .833 
2182 T-W. 14.0 .08 .30 5 .66 .543 A75 
2187 T-l'¥< 28.0 .04 .30 5 .68 .543 .475 

WIRE LEAD INDICATOR LAMPS 1T-2 BULB) (FIG. 35) 

Net ElIch, Lola of 
Lamp M.S. 
No. Volta Amp8. C.P. 1-9 10-19 100-499 

4ES 4 .04 .03 51.29 $1.031 $0.902 
5ES 5 .04 .04 1.29 1.031 .902 
6ES 6 .04 .025 1.29 1.031 .902 
1GAS 10 .01 .001 1.63 1.302 1.139 
10es 10 .017 .01 1.31 1.085 .949 
IDES 10 .04 .07 1.09 .868 .760 
12ES 12 .04 .09 1.29 1.026 .897 
1ICS 16 .017 .016 1.28 1.020 .893 
11ES 16 .04 .17 1.25 .999 .874 
18ES 18 .04 .14 1.25 .999 .874 
24CS 24 .017 .02 1.36 1.085 .949 
24ES 24 .04 .12 1.25 .999 .874 
28ES 28 .04 .25 1.25 .198 .873 
48ES 28 .04 .44 1.52 1.216 1.084 

WIRE LEAD PILOT LAMPS (T-2 BULB) (FIG. 36) 

Net EICh, Lola of 
Lamp M.S. 
No. Volts Amp- C.P. 1~ 10-19 100-499 

IPS 6 .14 .12 51.29 51.031 $0.902 
12PS 12 .17 .35 1.25 .999 .874 
24PS 24 .073 .5 1.25 .999 .874 
28PS 28 .04 .29 1.25 .999 .874 
48PS 48 .053 .7 1.25 .999 .874 
BOPS 60 .05 .73 1.57 1.260 1.102 
120PS 120 .025 .36 1.41 1.129 .988 
12OP.S/6 120 .052 1.43 1.41 1.129 .988 

NEON GLOW INDICATOR LAMPS 

Ext. Net Each, Lola of 
CI ... Raa. 
cult (K- lGO-

Lamp No. Bulb Volta ohms) Fig. 1-9 10-19 499 

:tl1ji T-2 105-125 150 38 $0.50 $OA02 $0.352 
T-2 105-125 220 38 .50 .402 .352 

NE-2V A2B T-2 105-125 100 38 .50 A02 .352 
NE-2E MA T-2 105-125 100 38 .85 .517 .453 
NE-51 Bl T-3'1. 105-125 220 39 1.06 .851 .745 
NE-51 ~) T-3'1. 105-125 27 39 1.06 .851 .745 

NE-2H I ! T-2 105-125 30 38 .50 A02 .352 
NE-2D C7A T-2 105-125 100 40 2.90 2.317 2.027 
NE-2J legAl T-2 105-125 30 40 2.66 2.132 1.865 
NE ... KIM) T-2 105-125 30 41 .98 .798 .689 

NEON GLOW CIRCUIT COMPONENT LAMPS 

Nat Each, Lola of 
Start. Nom_ 
Volta Cur. lGO-

Lamp No. Bulb (DC) (mA) Fig. 1-9 10-19 499 

NE ... 4ABl T-2 120-150 0.5 38 $4.56 $3.850 $3.194 
NE... SAC T-2 60-90 0.3 38 1.86 1.328 1.112 
NE .. , SAG T-2 64-80 0.3 38 1.91 1.531 1.338 
NE-76 SAG-A) T-2 68-76 0.4 38 3.25 2.602 2.276 
NE-83 SAH) T·2 60-100 5.0 38 1.53 1.227 1.073 
NE ... 5AJ) T-2 55-90 1.5 38 3.15 1.523 2.208 
NE-4(IAB) T-2 60-90 0.3 42 4.91 3.931 3.440 

Net ElIch, Lola of 

Lamp M.S. 10. lGO-
No. Bulb Volta Amp8 C.P. Fig. 1-9 99 499 

6832 T-l 5.0 .06 .05 2 51.79 $1.431 51.252 
6833 
8838 
6839 
7152 
7327 
7328 
7344 
7382 
7387 
7931 

T-'¥. 
T-l 
T-l 
T-t. 
T-W. 
T-l'¥< 
T-W. 
T-W. 
T-l'¥< 
T-W. 

6.8mm 
0.27" 

222[RrI 0.88" 

lJ 

5.0 .06 
28.0 .024 
28.0 .024 
5.0 .115 

28.0 .04 
6.0 .20 

10.0 .014 
14.0 .08 
28.0 .04 

1.35 .06 

,,..35 I I ',..M 

.05 

.15 

.15 

.15 

.34 

.6 

.004 

.30 

.30 

.006 

6.8mm 
0.27" 

1 
3 
4 
2 
8 
8 
8 
8 
8 
8 

1.86 
2.33 
2.45 
1.55 
1.05 
1.22 
1.22 
1.33 
1.06 
1.52 

8.3mm 
0.33" 

1.490 
1.863 
1.984 
1.241 

.144 

.973 
.977 

1.084 
.847 

1.216 

MINIATURE BAYONET PILOT LAMPS (T2'h BULB) (FIG. 37) 

Net ElIch, Lola of 
Lamp M.S. 

1.304 
1.630 
1.718 
l.oas 

.738 

.852 

.855 

.931 

.741 
1.084 

No. Volta Amp8 C.P. 1-9 10-19 1C1O-4B9 

6MB 6 .140 .12 $1.97 51.579 $1.382 
12MB 12 .170 .35 1.66 1.485 1.299 
24MB 24 .073 .50 1.86 1.485 1.219 
28MB 28 .040 .29 1.86 1.485 1.299 
48MB 48 .053 .70 1.94 1.555 1.361 
60MB 60 .050 .73 2.03 1.827 1.423 
90MB 90 .033 .37 1.86 1.485 1.299 

120MB 120 .025 .36 1.83 1.466 1.263 
12OMBI6 120 .052 1.43 1.90 1.524 1.333 

K~m til BIT~;:T ff 1 00" 30 3mm 23 9mm 26 2mm LL "9" 94" '03" II ~ ~ ~gw,m 
F." 3' Fif 3t ~. 40 '''' ., ti.-

~]811~tt 
F".43 '''' 44 FIf· .,--- U 
()l ~"~lT 
. u~. LI 

FOR OUR COMPLETE CATALOG #207, CALL GTE MARKETING SERVICES, 
1-800-828-7280, IN NY STATE, 1-800-462-1075 
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2460 LAMPS, LIGHTS, & INDICATORS 
. , 

SYLVANIA Miniature 
Lighting 

I C'I .::1 GTE Products Corporation 
West Main Street, Dept. EM, Hillsboro, NH 03244 

Lamp 
No. 

901 
905 
909 
913 
914 
915 
918 
925 

·926 
930 
933 
934 
938 
941 

Part 
No. 

SMI 
SMIA 

Lamp 
No. 

6PC 
12PC 
24PC 
28PC 
48PC 
60PC 
120Pe 

Part 
No. 

SM2 
SM2A 

Lans 
Colo. 

Amber 
Clear 
Red 
Blue 
Green 
Yellow 
White 

INDICATOR CARTRIDGE LAMPS (T-2 BULB) (FIG. 50) 

Average 
End 

Net Each, Lots of 

Volts Amps. F.C. 1-9 10-99 10D-499 

4 .04 145 $2.84 $2.271 $1.987 
5 .04 225 2.84 2.271 1.987 
6 .04 160 2.84 2.271 1.987 

10 .01 - 2.84 2.271 1.987 
10 .017 10 2.84 2.271 1.987 
10 .04 540 2.84 2.271 1.987 
12 .04 550 2.84 2.271 1.987 
16 .017 75 2.84 2.271 1.987 
16 .04 750 .87 .694 .608 
18 .04 800 2.84 2.271 1.987 
24 .017 200 2.84 2.271 1.987 
24 .04 650 2.84 2.271 1.987 
28 .04 1500 2.84 2.271 1.987 
48 .04 3000 2.84 2.271 1.987 

SOCKETS FOR INDICATOR CARTRIDGE LAMPS (FIG. 51) 

Net Each, Lots of 

Overall :1" Term- lDO-
Langth Dla. inals 1-9 10-99 499 

1'1;64" .375" Turret $5.17 $4.136 $3.619 
11VS4" .375" Solder 5.17 4.136 3.619 

PILOT CARTRIDGE LAMPS (T-2 BULB) (FIG. 52) 

Net Each, Lots of 
Avg. 
End 100-

Volts Amps F.C. 1-9 10-99 499 

6 .8 550 $2.39 $1.911 $1.673 
12 2 2400 2.39 1.911 1.673 
24 1.7 3000 2.39 1.911 1.673 
48 1.1 1500 2.39 1.910 1.671 
48 2.5 1500 2.39 1.911 1.673 
60 3 1800 2.39 1.910 1.671 

120 3 1000 2.44 1.955 1.711 

SOCKETS FOR PILOT CARTRIDGE LAMPS (FIG. 53) 

Net Each, Lots of 

Overall MIt Ho Term- 100-
Length Dia. inals 1-9 10-99 499 

1'\11" .375" Turret $5.17 $4.136 $3.619 
1%" '.375" Solder 5.17 4.136 3.619 

LENSES FOR ABOVE SOCKETS (FIG. 49) 

Lens No. 
Net Each, Lots of 

Trans- Trans-
parent lucent 1-9 10-99 100-499 

30140 ..... $1.14 SO.912 SO.798 
30141 ..... 1.14 .912 .798 
30142 30147 1.14 .912 .798 
30143 30148 1.14 .912 .798 
30144 30149 1.14 .912 .798 

..... 30145 1.14 .912 .798 

..... 30146 1.14 .912 .798 

Fig. 41 

Fig. 50 

Fig. 51 

Fig. 41 

'I 
33.7mm 

1.32" 

~ 
Fig. 52 

Fig. 53 

ANNUNCIATOR LAMPS ArN;.:;D;..,;C;:;,;O::;,;L;;,;O::-;R..;.,C,;:;;A;.;,P;,..;S;:;...-.-:-__ -:-___ -:----, 
Long life annunciator lamps are deSigned for use in elevator panels, pushbutton r- -1 r -i 
stations, indirect decorative IiQhting and general signalling applications where a 2g:~~m 2~:~~"m 
relatively high candlepower mIniature light source is necessary. A high degree of 
light control is made possible by a sell-contained aluminized reflector. Unique 
lighting and Signalling effects are attainable using pyrex color caps shown in the ~ ~ 
chart. Ordering Data: For clear lamps. specify lamp number. For colored lamps. 
specify color as follows: 6RB/Red, etc. Caps are cemented to lamps when T·~." T'~ 
ordered in this manner. Caps may also be ordered separately. '. 

ANNUNCIATOR LAMPS (FIGS. 54 AND 55) 3O.Omm .... _ 27.0"lm ... , ....... 

118" ~ 1.06 J J 
L~ L",-

Net Each, Lots of 

Lamp 100-
No. Baaa Volts Amps WaHs 1·9 10-99 499 

6RC Cando Screw 6 .14 .8 $2.99 $2.388 $2.090 
12RC Cando Screw 12 .17 2 2.99 2.388 2.090 COLOR CAPS FOR ANNUNCIATOR LAMPS 
24RC Cando Screw 24 .073 1.7 2.99 2.388 2.090 
28RC Cando Screw 28 .04 1.1 2.99 2.388 2.090 
BORC Cando Screw 60 .050 3 2.99 2.388 2.090 
120RC Cando Screw 120 .025 3 2.99 2.388 2.090 

·Net Each, Lots of 
Cap Cap 

Color No. 1-9 10-99 
6RB Min. Bey 6 .140 .8 2.99 2.388 2.090 
12RB Min. Bay 12 .17 2 2.99 .2.388 2.090 
24RB Min. Bay 24 .073 1.7 2.99 2.388 2.090 
28RB Min. Bay 28 .04 1.1 2.99 2.388 2.090 
aORB Min. Bay 60 .05 3 2.99 '2.388 2.090 
120RB Min. Bay 120 .025 3 2.99 2.388 2.090 

Red 38071 $1.40 SI.116 
Yellow 36072 .65 .521 
White 36073 .65 .521 
Green 38074 .65 .521 
Blue 36075 .65 .521 

FOR OUR COMPLETE CATALOG #207, CALL GTE MARKETING SERVICES, 
1-800-828-7280, IN NY STATE, 1-800-462-1075 

10D-499 

SO.977 
.456 
.456 
.456 
.456 

2460 
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2460 LAMPS, LIGHTS, & INDICATORS 

SYLVANIA Miniature 
Lighting 

I C"'I • ~ GTE Products Corporation 
West Main Street, Dept. EM, Hillsboro, NH 03244 

UNIVERSAL PILOT LAMP HOUSING 
A variety 01 lens styles, each available in a choice oleolors, plus a standard socket volts. Dimensions: Lenses-Height, .38"; diameter, .63". Socket-Front 01 
(PIN 30099) provide a wide choice 01 conligurations lor virtually every application panel to end 01 terminals, .91 "; mounting hole, .75" dia. 
when used with T-2 slide base pilot lamps rated at 5, 6,12,24,28,48, 60 or 120 

FLAT TOP JEWELED TRANSPARENT FLUTED TRANSLUCENT 

c_ U e w ~ 0 .L:'i. "Ii "., il 
colOr ••. 

ij ·m 

G 9 I 
-, 

IIdd • .~ ij T-~ Pilot 
Lamp ... 

~ ~ 
'-4" __ I 

, , ~ 
and lTf TAT , Inlllft ,". ~I 
Into 

" - j :' #30099 
'[ ~ 

SOCKET AND LENSES 

Net Each, Lots of Net Each, Lots of 

Part lOG-
No. Lens Type 1-9 10-99 499 

30200 Flat Top" Translucent-Red $1.11 $0.891 $0.780 
30212 Flat Top Translucent-Green 1.11 .891 .780 
30213 Flat Top Translucent-Blue 1.11 .891 .780 
30214 Flat Top Translucent-Yellow 1.11 .891 .780 
30100 Jeweled-Red 1.28 1.020 .893 
30102 Jeweled-Green 1.28 1.020 .893 
30103 Jeweled-Blue 1.28 1.020 .893 
30106 Jeweled-Amber I .• 1.020 .893 
30110 Transparent-Red .73 .587 .514 
30112 Transparent-Green .73 .587 .514 
30113 Transparent-Blue .73 .587 .514 
30111 Transparent-Amber .73 .587 .514 

PILOT LAMP ASSEMBLIES 
Socket PIN 30152 plug round (.7O"dia. x .48" high) or square (.70" x .7rf' x .48" 
high) lens also uses T-2 slide base Pilot Lamps rated at 5, 6, 12,24,28,48,60 or 
120 voHs. Sockets can also be used w"hout lens, wijh or w"hout colored end' cap 
covering end 01 bulb which extends .18" beyond .09" socket flange. Dimensions: 
Sockel--l.31" M.O.L.; mQunting hole-.5O" dia. 

LENSES 

Part 
No. Lens Type 1-9 10-99 

30114 Transparent-Yellow $0.73 $0.587 
30116 Transparent-Clear .73 .587 
30120 Fluted-Red .57 .456 
30122 Fluted-Green .57 .456 
30124 Fluted-Blue .57 .456 
30126 Fluted-Amber .57 .456 
30125 Fluted-Clear .57 .456 
30130 Dome Translucent-Red .57 .456 
30132 Dome Translucent-Green .57 .456 
30131 Dome Translucent-Yellow .57 .456 
30133 Dome Translucent-White .57 .456 

30099 Pilot Lamp Socket 2.66 2.128 

POLYPROPYLENE END CAPS' 
Ordering Number 

Ordering PYREX END CAPS# 
Round Square Color Number 

Color Lens Lens Ordering 
Red 38001 Color Number 

Red 30160 30170 Yellow 38002 
Clear 30161 30171 White 36003 Red 36071 
Amber 30162 30172 Green 36004 Yellow 36072 
WhHe 30163 30173 Blue 36005 WMe 38073 
Green 30164 30174 Orange 36007 Green 36074 
Blue 30185 30175 Blue 38075 

1110-
499 

$0.514 
.514 
.399 
.399 
.399 
,399 
.399 
.399 
.399 
.399 
.399 

1.862 

·Polycarbonate end caps are press fit to the lamp; cannot be used with lamps 
rated over 1. t watts. 

#Pyrex end caps must be cemented to the lamp with a translucent silicon rubber 
adhesive. 

PRICES FOR SOCKETS, LENSES AND END CAPS 

Net Each, Lots of Net Each, Lots of 

. DeScription 1-9 10-99 100-499 Description 1-9 

Pilot Lamp socket PIN 30152 $1.03 $0.825 $0.722 
Lenses (round or square) .49 .391 .342 

Pyrex end cap, red $1.40 
Polypropylene end caps .46 

PILOT LAMPS FOR ABOVE HOUSING AND ASSEMBLIES 

Rated 
DBalgn 

Fila- M.S. Average End 
Average 

Lamp Life 
No. Volta Amps Watts men! C.D. Foot Candle. (Hours) 1-9 

5SLB 5 .12 .6 C-2V 1,600 2,500 $1.83 
6PSB 6 .14 .8 C-2F .12 500 20,000 1.73 
8SLB 6 .144 .6 C-2V t,700 2,500 1.57 

12PSB 12 .17 2.0 C-2F .35 2,000 12,000 1.66 
24PS8 24 .073 1.7 C-2F .50 3,000 10,000 1.62 
28PS8 28 .04 1.1 C-2F .29 1,600 5,000 1.56 
48PS8 48 .053 2.5 C-7A .7 1,800 7,500 1.56 
6OPS8 60 .05 3.0 C-7A .73 2,600 7,500 1.78 

l20PSB 120 .025 3.0 CC-7A .38 1,200 10,000 1.67 

FOR OUR COMPLETE CATALOG #207, CALL GTE MARKETING SERVICES, 
1-800-828-7280, IN NY STATE, 1-800-462-1075 

10-99 100-499 

$1.116 $0.977 
.370 .324 

Net Each, Lots of 

lOG-
10-99 499 

$1.305 $1.142 
1.380 1.208 
1.260 1.102 
1.326 1.160 
1.295 1.133 
1.244 1.089 
1.244 1.089 
1.427 1.249 
1.337 1.170 

2460 
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2460 LAMPS, LIGHTS, & INDICATORS 

SYLVANIA Miniature 
Lighting 

11:1 .:::a GTE Products Corporation . 
West Main Street, Dept. EM, Hillsboro, NH 03244 

SINGLE SOCKET INDICATOR LAMP ASSEMBLIES 
Available sockets ,nclude PiN 30153 (round Ilange) and P'N 30151 (rectangular 
nange). Sockets may be used with or wrthout colored lens cap covering end 01 
bulb which extends .18" beyond .09" nange. Socket PiN 30153 (round flange) can 

also be used with round (.70"d,a. x .48" high) or square (.70" x :70" x .48"high) 
lenses. Both sockets 1.14" M.O.l. Mounting hole •. 50" dia. Sockets accept T-2 
lamps rated 4. 5. 6. 10. 12.14, 16. 18.24.28 or 48 volts. 

Indicator LUlp PN/30151 PN/30153 With End Cap With Square Lens With; Round Lens 

PRICING 

Net Each, Lots of Net Each, Lots of 

Part 100- Part 100-
Number Description 1-9 10-99 499 Number Description 1-9 10-99 499 

30151 Socket. rectan~ular Ilange 50.79 50.629 50.550 
30153 Socket. round lange .81 .652 .570 

38075 End cap, Pyrex, blue $0.65 $0.521 50.456 

30160 " Lens. round. red .49 .391 .342 
38001 End cap. (*). red .46 .370 .324 
38002 End cap. (*). yellow .46 .370 .324 
38003 End cap. n. white .46 .370 .324 

30161 Lens. round, clear .49 .391 .342 
30162 Lens. round. amber .49 .391 .342 
30163 Lens. round. while .49 .391 .342 

38004 End cap. (*). green .46 .370 .324 
38005 End cap, (*). blue .46 .370 .324 

30164 Lens, round, green .49 .391 .342 
30165 Lens. round. blue .49 .391 .342 

38007 End cap. (*). orange .46 .370 .324 
I 

38071 End cap. Pyrex. red 

I 
1.40 1.116 .977 

38072 End cap. Pyrex, yellow .65 .521 .456 
38073 End cap, Pyrex. while .65 .521 .456 
38074 End cap. Pyrex, green .65 .521' .456 

30170 Lens. square. red .49 .391 .342 
30171 Lens"square. clear :49 .391 .342 
30172 Lens. square. amber .49 .391 .342 
30173 Lens. square. while .49 .391 .342 
30174 Lens. square. green .49 .391 .342 
30175 Lens. square. blue .49 .391 .342 

-Polypopyleneand caps are press III to the lamp; cannot be used with lamps raled Pyrex end caps must be cemented 10 the lamp wilh 11 Iranslucenl silicone rubber 
over 1, I wailS, adhesive, 

TWIN LIGHT INDfCATOR LAMP ASSEMBLIES 
TWIN LIGHT LENSES 

Choose lens color 
Net Each, Lots of 

Ordering I 100-
Number Color 1-9 10-99 499 

30180 Red $1.02 I 50.812 50.711 
30182 Amber 1.02 .812 .711 
30183 White 1.02 

1 
.812 .711 

30184 Green 1.02 .812 .711 
30185 Blue 1.02 .812 .711 

lib .,1 

Add T-2 lamps 

TWIN LIGHT SOCKETS 

Net Each, Lots of 

Ordering No. of 100-
Number Description Contacts 1-9 10-99 499 I I 

31351 Bolh sides common 2 $2.26 $1.807 $1.5801 
31352 One side common 3 2.26 1.807 1.581 
31353 Individual contacts 4 2.26 1.807 1.581 

and Insert 
into locket 

Comple,e Au'y. 

INDICATOR LAMPS FOR ABOVE ASSEMBLIES WILL BE FOUND ON FOLLOWING PAGE. 

FOR OUR COMPLETE CATALOG #207, CALL GTE MARKETING SERVICES, 
1-800-828-7280, IN NY STATE, 1-800-462-1075 , 
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2460 LAMPS, LIGHTS, & INDICATORS 

SYLVANIA Miniature 
Lighting 

I C'lI::I GTE Products Corporation 
West Main Street, Dept. EM, Hillsboro, NH 03244 

Lamp 
Number 

4ESB 
5ESB 
6ESB 

53B 
10ASB 
10CSB 
10ESB 
12ESB 
14FSB 
16CSB 
16ESB 
18ESB 
24CSB 
24ESB 
28ESB 
48ESB 

Choose end caps 

add T-2 Lamps 

and insert Lamp into socket 

STRIP SOCKET ASSEMBLIES 

Strip socket assemblies may be used with or without end caps. Polypropylene 
caps are press fit to the lamp: cannot be used with lamps rated over 1.1 watts. 
Pyrex caps must be cemented to the lamp with a translucent silicone rubber 
adhesive. Strip socket assemblies are available with 2 thru 12 sockets on '12" or 
>;." centers: common ground or individual contacts. Sockets accept T-2 lamps 
rated at 4,5,6,10,12_ 14, 16, 18,24,28 or 48 volts. 

INDICATOR LAMP STRIP SOCKETS 

Ordering Number 

'12" Centers :lf4" Centers 
Number 

01 Common Individual Common Individual 
Sockets Ground Contacts Ground Contacts 

2 31301 31311 31321 31337 
3 31302 31312 31322 31338 
4 31303 31313 31323 .... 
5 31304 31314 31324 31339 
6 31305 31315 31325 31333 
7 31306 31316 31326 31334 
8 31307 31317 31327 31341 
9 31308 31318 31328 31342 

10 313(l9 31319 31329 31343 
11 31310 .... . ... 
12 31250 33250 31275 33275 

SOCKET STRIP PRICING 

Net Each, Lots 01 

Number 01 100-
Sockets 1-9 10-99 499 

2 $2_26 $1.807 $1.581 
3 3.37 2.694 2.357 
4 4.48 3.580 3.133 
5 5.58 4.466 3.908 
6 6.69 5.350 4.681 
7 7.79 6.236 5.456 
8 8.90 7.123 6.233 
9 10.01 8_009 7.008 

10 11.12 8.895 7.783 
11 12.22 9.n9 8.557 
12 6.97 5.574 4.8n 

INDICATOR LAMPS FOR SINGLE SOCKET, TWIN LIGHT AND STRIP SOCKET ASSEMBLIES 

Net Each, Lots 01 
DeSign Rated 

Average End Average 100-
Volts Amperes Watts Filament M.S.C.D. Foot Candles Life (Hrs.) 1-9 10-99 499 

4.0 ,040 ,16 C-6 ,03 200 10,000 51.86 $1.487 51.301 
5.0 .040 .20 C-6 .04 225 8,000 1.86 1.437 1.301 
6.0 .040 .24 C-2V .025 250 10.000 1.55 1.242 1.087 
6.0 .240 1.44 C-2V .24 2,000 5,000 1.68 1.347 1.179 

10.0 .010 .10 C-2F .001 ..... 50,000 2.04 1.628 1.425 
10.0 .017 .17 C-2V .01 60 20.000 1.85 1.476 1.292 
10.0 .040 .40 C-2V .07 450 10.000 1.27 1.015 .888 
12.0 .040 .48 C-2V .09 650 10.000 1.64 1.3t6 1.151 
14.0 .080 1.12 C-2F .50 4,000 500 1.76 1.412 1.235 
16.Q .017 .27 C-2F .016 80 15.000 1.82 1.454 1.272 
16.0 .040 .64 C-2F .17 800 7,500 1.62 1.295 1.133 
18.0 .040 .72 C-2F .14 850 5.000 l.n 1.379 1.206 
24·0 .017 .42 C-2F .02 100 15,000 1.68 1.345 1.177 
24.0 .040 .96 C-2F ,12 850 8,000 1.62 1.295 1.133 
28.0 .040 1.12 C-2F .25 1.500 6.000 1.62 1.295 1.133 
48,0 .040 1.92 CC-2F .44 3.000 5,000 1.81 1.452 1.270 

FOR OUR COMPLETE CATALOG #207, CALL GTE MARKETING SERVICES, 
1-800-828-7280, IN NY STATE, 1-800-462-1075 
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LAMPS, LIGHTS, & INDICATORS . 2460 

VISUAL COMMUNICATIONS COMPANY, INC. 
7920-G Arjons Drive San Diego, CA 92126 U.S.A. IN CA (619) 549-690Q 
FAX (619) 549-3520 Toll Free (800) 522-5546 

P-C-LDTEN PCB Socket for LED, Horizontal Mount, THT.* ' 
Socket, 6/6 nYlonU.L. 94 VO, allows right angle installation of LEOs on printed circuit boards, LED can be inserted from either end of 
socket. LEOs are replaceable. Component also accommodates other opto-electronic devices. Single and multiple sockets available. 
10K piece price 28 to 65 cents. 

p. C - L B TEm PCB Socket for LED, Vertical Mount, THT;* 
Socket, 6/6 nylOn U.L. 94 VO, allows vertical installation of an LED on either side of a printed circuit board. Clearance holes thru the 
PCB allow the LED to be installed on one side while the socket is attached to the opposite side of the PCB. LEOs are replaceable. 
Component also accommodates other opto-electronic devices. Single and multiple sockets available. 10K piece price 28 to 65 cents. 

PCV 440 

P-C-LDTEN Surface Mount Socketfor LED, Horizontal Mount, SMT.* 
Socket, 6/6 nylon U.L. 94 VO, allows surface mounting of socket to the PCB along with other components. Heat sensitive LEOs can be 
installed after IR oven operations have been completed. Unit also accommodates other opto-electronic devices. These devices as well 
as the LEOs are replaceable. Single and multiple sockets available. 10K piece price 28 to 66 cents. 

r-.74G =:1 

~ ~ 
8M[) 660 SMD 990 

P-C-LITEW PCB MountsforT1 & T13/4 LEDs* 
Mount, 6/6 nylon. Lens, polycarbonate. The mounts, combined with Cliplite lens series, permit either horizontal or vertical mounting of 
standard T1 or T1 3/4 LED to a PC board. See Cliplite data on lenses. The PCB mounted unit permits the lens to be flush mounted with 
front panel or extended thru the panel for full 180 degree visibility. 10K piece price 21 to 24 cents. 

210 -j ~~3Am nth 
0] ~

1l 

.200: -I t= ,., Am 
1M. 1M. .1 

j U LAm 
I- .110 u 

IF» - C - L I TEN PCB LED & Passive Component Standoff 
Standoff, 6/6 nylon. Cylindrical body, dual-tapered lead entry ports, lead separa
tion center barrier and raised clearance pads. Body protects the leads from dam
age by outside agencies. The center barrier protects the leads from possible 
intemal shorting .. Clearance pads allow thorough removal of contaminates result
ing from the soldering process. Available in heights varying from .120 to .990 inch 
in increments of .010 on an inch. 1.OK piece price 3 to 4 cents. 

PCL 490 

CALL OR WRITE FOR FREE CATALOG ANI) SAMPLES 
(800) 522-5546 IN CALIF (619) 549-6900 

8-1208 For manufacturers' sales offices. see yellow, pages' 
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LAMPS, LIGHTS, & INDICATORS 2460 

VISUAL COMMUNICATIONS COMPANY, INC. 
7920-G Arjons Drive San Diego, CA 92126 U.S.A. IN CA (619) 549-6900 
FAX (619) 549-3520 Toll Free (800) 522-5546 

C LOP LOT E' Lens/Mounts for T1 & T1 3/4 LEDs* 
lens, polycarbonate, standard height or low profile. Mounts lED thru front of panel, 180 degrees viewing angle, 125% apparent bright
ness increase, provides ESD protection. Easily installed in panels from 1132 to 1/4 inch thickness, no tools required. Colors available 
red, green, amber, yellow clear and blue. 10K piece price 10 to 11 cents. 

CLF 280 CLB 300 SML190 8MB 200 

CUBELDTE' Square Lens/MountsforT1 & T13/4LEDs* 
lens, square, polycarbonate, standard height or low profile. Mounts lED thru front of panel, 180 degrees viewing angle, increases 
apparent brightness, provides ESD protection. Easily installed in panels from 1/32 to 1/4 inch, no tools necessary. Colors available red, 
green, amber, yellow, clear and blue. 10K piece price 10 to 12 cents. 

~-' .28OSQ. 2lIODIA. 
- ~ 

Jl10 ~J2lIO 
SOL 360 SOB 400 SMa 250 

C L 0 IF» M 0 llJ NT Black or Chrome for T1 3/4 LEDs* 
Mounting clips, polycarbonate, for panel mounting T1 3/4 lEDs. Panel thickness from 1/32 to 1/4 inch. Available in standard clip & ring 
style or reflector type. Inner or outer reflector clip mounts in either chrome or polished black finish. 10K piece price 8 to 22 cents. 

CLP 127 

CONXRITE" Solderless Connector for Panel Mounting T1 3/4 LEDs* 
Solderless connector, polypropylene, allows for mounting or replacement of panel mounted T1 3/4 LEOs. Resistors for current limiting 
to 28 volts. Mates with ClF 280, ClB 300, SOB 400 lens mounts and ClPseries clip mounts. No assembly tools required. 10K peice 
price 32 to 42 cents. 

illiJ~l~m _~ 
~~ NU 

~~~m.~ 
CN)( 310 W/RESlSTOR CN)( 310 W/O RESISTOR 

ON CAN 10 ES C IE N T LAM P Assembly for Panel & PCB Mounting 
Subminiature lamp assemblies, for panel and ,PCB mounting. Aged and selected, 5 thru 28 volts. Mates with ClF 280, ClB 300, Sal 360, 
SOB 400 lenses, CNX 310 connectors, PCH, PCV, PCR, and SMO circuit board sockets. Available in bi-pin or with 6 inch wire leads . 

EEM 1991 
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BI-PIf LAMP WR LEAD I.At.fI 

CALL OR WRITE FOR FREE CATALOG AND SAMPLES 
(800) 522-5546 IN CALIF (619) 549-6900 

For manufacturers' sales offices, see yellow pages 

·us & Foreign Issued or Pending 
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MINIGLOSSARIES 
FORMULAS • CHARTS 
PRODUCT SELECTION GUIDES 

~g~E~TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

91/92 EDITION OF EEM 
Abbreviations/Acronyms 

A-1114, 8-1037, C-1116, 0-1068 
AC Power Supplies, Product 

Selection Guide 
ASCII Code 
Batteries, Product Selection Guide 
Batteries & Fuel Cells, 

Characteristics 
C--abinets, Enclosures, Racks & 

Chassis, Product Selection Guide 
Capacitors, Basic Formulas 
CapaCitors, Miniglossary 
Capacitors, Product Selection Guide 
Coils, Chokes, Inductors, 

Product Selection Guide 
Conductors, Maximum Current Capacity 

of Copper & Aluminum 
Connectors, Miniglossary 
Connectors, Terminals & Sockets, 

Product Selection Guide 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide 

DC Power Supplies, Product 
Selection Guide 

Delay Unes, Product Selection 
Guide 

Dielectrics, Thermal Conductivity 
Discrete Semiconductors, Product 

Selection Guide 
Displays, Readouts, & CRTs, 

Product Selection Guide 
EBCDIC Code 
Encapsulation, Miniglossary 
Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 
Selection Guide 

Fiber OpticS, Miniglossary 
Fiber Optics, Product 

Selection Guide 
Filters, Power, Product 

Selection Guide 
Filters, Signal, Product 

Selection Guide 
Instruments, Test & Measuring, 

Product Selection Guide 
Interconnection Systems, Product 

Selection Guide 
Keyboards & Keypads, Product 

Selection Guide 
Lamps, Ughts, & Indicators, 

Product Selection Guide' 

0-2146 
0-1086 
0-1427 

0-1468 

C-1003 
A-1078 
A-1054 
A-1003 

C-1825 
C-1329 

C-1149 

A-1300 

0-1501 

A-1493 
C-1709 

A-2082 

8-1032 
0-1110 
C-1126 

C-1601 
8-1224 

8-1214 

A-1609 

A-1651 

0-1207 

C-1678 

8-1794 

8-1135 

Logofinder & Trademark Directories 

Microwave Components, Product 
Selection Guide 

Military Qualified Products Ust 
Motors, Drives, & Rotating Components, 

Product Selection Guide 
Opto Semiconductors, Miniglossary 
Oscilloscopes, Product 

Selection Guide 
Panel Hardware, Product 

Selection Guide 
Panel Meters, Analog & Digital, Product 

Selection Guide 
Potentiometers, Trimmers, Controls, & 

C-901 

A-1746 
8-1002 

8-1233 
8-1334 

0-1406 

C-1582 

Rheostats, Product Selection Guide A-2013 
Power Supplies, Miniglossary 0-1522,0-2184 
Power Supplies, AC, Product 

Selection Guide 
Power Supplies, DC, Product 

Selection Guide 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide 

Relay Contact Forms 
Relays, E1ectromechanrcal, 

Miniglossary , 
Relays, Product Selection Guide 
Resistor Color Codes 
Resistors, Product Selection Guide 
Servo Components, 

0-2146 

0-1501 

8-1347 
8-1550 

8-1449 
8-1397 
A-1924 
A-1835 

Miniglossary 8-1270, ()e2244 
SI Units, Basic Guide To, 

A·2080,~1666,C·1362, ()e2246 
Solenoids, Product Selection Guide 8-1614 
Switches, Product Selection Guide 8-1639 
Symbols-International Authorities 

A-1139,8-1024, C-1156, 0-1090 
Thermal Components, Product 

Selection Guide 
Thermal Conductivity of Dielectrics 

at Room Temperature 
Thyristors/High Power Diodes, 

Miniglossary 
Timers, Miniglossary 
Trademark & Logofinder 

Directories 
Transducers & Encoders, Product 

Selection Guide 
Transformers, Product 

Selection Guide 
Wire & Cable, Product 

Selection Guide 
Wire Gauges-Diameter, Area, 

Copper Weight 

8-1831 

C-1709 

A-1728, A-2084 
8-1409, 0-1149 

C-901 

8-1872 

A-2131 

C-1705 

C-1864 



2460 LAMPS, LIGHTS, & INDICATORS 

RA Series 
Right Angle LED Bars 

Special Features 

• One-step PC board mounting 

• Available with 2 to 33 Tl or 2 to 24 Tl 3/4 LEDs in one 
convenient assembly 

• Bar provides consistent alignment for multiple LED 
mounting 

• Customized to your specifications 
• Variable LED spacing - Minimum .180" for Tl, 

- Minimum .245" for Tl 3/4 

• Maximum bar length - 6" 

• Color combinations available at no extra cost 

• Available in high-efficiency red, green, yellow, 
orange; ultrabright red; bicolor; 2mA and 5V internal 
resistor LEDs 

• Lead pinout compatible with industry standards 

• Can be supplied with single-in-line or dual-in-line leads 

• Bottom standoff facilitates board washing 

.100 __ 
(2.5) 

CATHODE 
LEAD INDENT 

1

- .3501 
_(8.9)T-T 

CATHODE 
LEAD INDENT 

.430 MAX 
(10.9) .320 

(8.1) 

_I ~..,...,.,., __ I 

T1 Bar Dual T1 Bar 

2460 

Right Angle LED Bars 

BEVELED CORNER FOR CATHODE LEAD 

11.410L (10.4) 

'180~ (4.6) 

.300 
- (7.6) 

~ i;r 
T1 3/4 Bar 

The quality program in our Huron, South Dakota factory, where these parts are manufactured, meets or exceeds MIL-Q-9859A. 
Call or write for our complete catalog. 

WILBRECHT 
ELECTRONICS 

EEM 1991 

LEDCO DIVISION ~'L 
For manufacturer's' sales offices, see yellow pages 

346 Chester St. 
St. Paul, MN 55107 
612222-2791 
FAX 612 222-7639 
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PC Board Mount 
Vertical LED Bars - No assembly required 

Special Features 
• One-step PC board mounting 

• Customized to your specifications 

• Variable LED spacing 

• Color combinations available at no extra cost 

• Assembly heights built to your specifications 
without tooling charges 

• Bar provides consistent LED alignment 

• Polarity identification on bar 

• Wave solderable and chemically cleanable 

• Any size, color ortype LED can be used - Hi
efficiency T1 and T1 3/4 LEDs, 2mA T1 and 
T1 3/4 LEDs and 2mm x 5mm rectangular 
LEDs are standard 

RBASeries: 
• Can be supplied with single-in-line or dual-in-line leads 

VBASeries: 
• Bottom standoff facilitates board washing 

• Removable sta~ilizing foot available 

• Can be supplied with single-in-line or dual-in-line leads 

• Can be supplied in lengths up to 3 inches 

RBASERIES 

VBASERIES 

Bar Mounted LEOs 

The quality program in our Huron, South Dakota factory, where these parts are manufactured, meets or exceeds MIL-Q-9859A. 
Call or write for our complete catalog. 

WILBRECHT 
ELECTRONICS 

B·1212 

LEDCO DIVlffiON •• 

For manufacturers' sales offices, see yellow pages 

346 Chester St. 
St. Paul, MN 55107 
612222-2791 
FAX 612 222-7639 
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2460 LAMPS, LIGHTS, & INDICATORS 

L41 T1 Rear Mount 
LED Indicator 

Special Features 
• Rear mounting, friction-fit - no mounting hardware required 
• Simplified one-piece construction 
• Optional internal resistor 
• Sealed against moisture and dust 
• Available for panel thickness .062", .125", .187" and .220" 
• Custom body lengths available without tooling charges 
• Wide variety of LEDs available 
• Easily wired into pre-assembled harness 

Package Dimensions Mounting 

L61 T1 3/4 Rear Mount 
LED Indicator 

Special Features 

Panel Mount LED Assemblies 

Specifications 

Mounting hole: ............ 187" (3/16") 
Termination: ............... 22 A WG 6" color coded leads stripped to 

114" standard; Optional bipin available 
Body Material: ............ Black butyrate plastic 
Operating & Storage 
Temperature range: ..... -55oe to lOOoe 

• Rear mounting, friction-fit - no mounting hardware required 
• Simplified one-piece construction 
• Optional internal resistor 
• Sealed against moisture and dust 
• Available for panel thickness .062", .125" and .187" 
• Custom body lengths available without tooling charges 
• Wide variety of LEDs available 
• Easily wired into pre-assembled harness 

Panel Mount LED Assemblies 

Package Dimensions Mounting Specifications 

Mounting hole: ............ .250" (1/4") 
Termination: ................ 22 A WG 6" color coded leads stripped to 

114" standard; Optional bipin available 
Body Material: ............. Black butyrate plastic 
Operating & Storage 
Temperature range: ...... -55°e to lOOoe 

The quality program in our Huron, South Dakota factory, where these parts are manufactured, meets or exceeds MlL-Q-9858A. 
Call or write for our complete catalog. 

WILBRECHT 
ELECTRONICS 

EEM 1991 

LEDCO DIVISION .'1, 
For manufacturers' sales offices, see yellow pages 

346 Chester St. 
St. Paul, MN 55107 
612222-2791 
FAX 612 222-7639 
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Acceptance Angle 
The maximum angle within which light 
will be accepted by an element such as a 
detector or waveguide. In the latter, it is 
quantified as half the vertex angle of the 
cone within which optical power may be 
coupled into bound modes of a fiber. 

Aligned Bundle 
An assembly of fibers in which the coor
dinates of each fiber are the same at the 
two ends of the bundle, also called C oher
entBundle. 

Bend Radius 
The radius of curvature that an optical 
fiber can bend without breaking. 

Bundle 

Effective Numerical Aperture 
The real numerical aperture of a fiber 
when the computed NA is not valid due to 
a change in the glass indices during the 
drawing and fusion process. 

Fiber Bundle 
A rigid, or flexible, concentrated assem
bly of glass or plastic fiberS used to trans
mit optical images or light. 

Fiber Optic Light Guide 
A bundle of optical fibers arranged ran
domly for the purpose of transmitting en
ergy, not images. 

Fiber Optic Probe 
A flexible optical probe having a bundle 
of glass fiber arranged to transmit an 

Multiple optical fibers in a single housing image 
used to transmit light or images. 

Gap Loss 
Cladding The optical power loss caused by space 
The low refractive index material that between axially aligned fibers. 
surrounds the core of the fiber to contain 

For example, by a systematic regulation 
of the spacing of the fibers from the en
trance end to the exit end, a distortion of 
the image can occur that may be used to 
neutralize or compensate for the distor
tionintroduced by the lens, prism ormirror 
components in an optical system. 

Large.Core Fiber 
Optical fiber with a large core, often a 
step-index fiber. "Large" is sometimes 
defmed as greater than 85 ~m. 

Multitibers 
An array of optically distinct fibers that 
are fused into one strand. They are used to 
keep the resolution efficiency of the 
smaller single fibers and eliminate diffi
culty in handling. Their specific usage is 
determined by their flexibility or rigidity. 

Packing Fraction 
The ratio of the active core area of the 
fiber bundle to the total area at its light 
emitting or receiving end. 

core light while protecting against sur
face contaminant scattering. In all-glass 
fibers, the cladding is glass. 

Image Transducer Plastic Fiber 
Any arrangement of a bundle of optical Fiber in which both the core and cladding 
fibers that alters the shape of the image. are made of plastic. 

CLADDINGN2 

(a) Light propagation in a step index fiber. (b) Path of light rays in a graded index fiber. 
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INTEROPTICS 
ONE OF THE PURDY GROUP OF COMPANIF.S 

INTEROPTICS offers a wide range of fiber optic products for 
telecom, datacom, precision instrument, industrial, medical, 
and military applications. 

[ OPTg(OUNK 1 

Here are just some ofthe products INTEROPTICS can supply 
for your fiber optic needs: 

CONNECTORS, ADAPTeRS, AND RECEPTACLES 

Diamond 
FC/NTT 
SMA 
FOOl 

DIN-47256 
ST 
Biconic 
SC 

CABLES AND CABLE ASSEMBLIES 

Standard pigtails and patchcords. 
Custom versions on cable or fiber. 
Special assemblies on customer supplied qevices. 

NETWORKING PRODUCTS 

RS 232 ahd RS 422 modems 
RS 232 master/slave port expander systems 
RS 232 to GPIB converters 
GPIB IEEE488 Bus expander systems 
Centronics Bus extenders 

DATA LINKS 

TTL transmitters, receivers, and transceivers 
Data rates frcm DC to 40 Mb/s. 
Systems from connectorless plastic fiber 

to connectorized glass cable. 
Distances from 5 to 3500 meters. 

SPECIALTY PRODUCTS 

A complete line of couplers from 1 x 2 to 32 x 32 
A compete line of splicing systems. 
WDM's-wavelength divisional multiplexers 

(800/1300 nm and 130011530 nm). 

TERMINATION EQUIPMENT 

A complete line of termination tooling. 
Available as parts or in a complete kit. 
Convex polishing machines and special 

ferrule viewing systems. 

INFORMATION Let us supply you with our 
expertise in fiber optics. 

Ampheno\8 

3M 
DlAMaNc" 

Buffered fiber Multifiber 
Simplex Single mode 
Duplex Multimode 

Amphenol8 

3M 
DIAMONC" 

Ampheno\8 

3M 
DIAMONDe 

If you have any comments or questions, or if you just want to 
know how fiber optics can work for you, please contact us at 
INTEROPTICS. 

770 AIRPORT BOULEVARO BURLINGAME, CA 94010 TEL (415) 347-7727 - FAX (415) 340-1670 MClffLX 677-1439 (PURDY UW) TWX (910) 374-2353 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1217 
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Llttan 
Poly-Scientific Fiber Optic Products 

1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

800-336-2112 
FAX 703-953-1841 
TWX 710-875-3694 

From Fiber Optic Components to Complete System Engineering Capabilities ... 
We Speak the Language of Light 

Litton Poly-Scientific has become a recognized supplier for a broad 
range of fiber optic components and systems. From simple point-to
point links to complex data bus or LAN networks, our expertise cov
ers a wide variety of digital and analog data transmission systems for 
military, industrial and commercial applications. 

We can work to your specifications or design and manufacture 
systems or SUb-systems to meet your specific requirements. 

Our active components include transmitters, receivers, transceivers 
and repeaters in traditional, hybrid and rack-mounted versions. 
Passive components include WOMs, low loss couplers, fiber optic 
rotary joints and extensive experience with various fiber types, cable 
harnesses and connectors. 

The following pages are designed to give you an overview of our 
product and systems capabilities. 

Fiber Optic Data Bus and Sensor Systems for Land, Sea, Air and Space Applications 
Litton has pioneered the research and development of single and 
dual fiber linear data bus technology. Recent progress in improving 
both active and passive components for access on and off the bus 
has resulted in the viability of this topology for a variety of large sys
tem applications. For each node, our hybridized digital transmitters 
and receivers feature high launch power, superior sensitivity and 
wide dynamic range. The extremely low excess loss of our bi-direc
tional couplers has dramatically increased the number of system 
taps. 

When compared to token ring or star topologies, a linear bus offers 
many unique advantages. From the standpoint of installation, modifi
cation and future growth, the simple architecture of the linear bus 
makes it a more cost-effective option. The star reqlJires home-runs of 
fiber from a central location to each node. If the star is damaged, it is 
highly probable that a significant portion of the bus will become 
inoperative. In addition, the star is labor and material intensive. Al
though the ring (particularly those involving token passing protocols) 
addresses these concerns, it retains the potential for data transfer 
problems. These include accumulated jitter, additive effects of error 
and bypassing failed devices on the bus. 

We are familiar with a wide variety of data bus topologies including 
MIL-STO-1773, ARINC 629 (OATAC), and HSOB. Let us put our 
experience and expertise to work for your next system application. 

MIL·STD·1773 Single Fiber Linear Data Bus 

Asymmetric 

Dual Fiber Linear Data Bus· 

Asymmetric 
Connector 

L~_U_~t_ro_t~B:J-__ ~Co~U=Ple~m~ __ ,cr __ ~~ _____ c-iOO~ ~ 
Couplers Splice 

-------;(~c__-o'--__,><="""""-'----{ f--------,>C:=><:-- Bus Fibem 

Tap Fibers 

Call us toll-free at 800·336·5917 (in Virginia, call 703-953-4751) for more information. 

B·1218 For manufacturers' sales offices, see yellow pages EEM 1991 
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Miniature, Hybridized Transmitters and Receivers for 
Point-To-Point and Data Bus Applications 
AC or Edge-coupled with data rates up to 50 Mbps Manchester. Transmitters with high 
launch power, and receivers with superior sensitivity and broad dynamic range. TIL and 
ECl compatible (interface circuits may be required). Qualifiable to Mll-STD-883. Due to 
ongoing development, specifications are subject to change. 

PACKAGE OUTLINE DIMENSIONS 

Type Data Rate Pari No. 
Electrical 
Interfaces 

Hybrid OCto 100Mbls TX5000' ECl 
DigitalTx NRZ 

Hybrid 1 MHz to 25Mbls RX5237" TIL 
Digital Rx NRZ or 
AC coupled ECl 

Hybrid SOMbJs RX541S' Eel 
DigitalRx Manchester 
ACcoupied Encoded 

Hybrid 20 Mb/s RX5447' ECl 
DigilaiAx Manchester 
ACcoupted Encoded 

Hybrid Up to 1 Mbls AX5326- TIL 
Digital Rx Manchester 
Edge ,coupled Encoded 

Hybrid Up to 2 Mbls RX5346' TIL 
Digital Ax Manchester 
Edge coupled Encoded 

Hybrid Up to 20 Mbls AX5347" TIL 
Digital Ax Manchester 
Edge coupled Encoded 

Hybrid Up to 50 Mbls AX531B' ECl 
DigitaJA~ Manchester 
Edge coupled Encoded 

., All part numbers are with 100/1401! fiber less optical connector. 

[fYlcr PiN lllNllflCATJON 
(FROM HP) 

DEVICE PIN IDENTIFICATION 
(fAa.. TOP) 

Dynamic Peak Launch 
Range Power 
(min) Into 100!L Fiber 

N/A -7dBm 

16dB N/A 

20dB N/A 

20dB N/A 

20dB N/A 

20dB N/A 

20dB NlA 

20dB N/A 

Peak Rx 
Sensitivity 

(min) 

N/A 

-28dBm 
10·g SER 

·34dBm 
10-9 SER 

·36dBm 
10-9 SER 

-42dBm 
10-g eER 

-42dBm 
fO,sSER 

-35dBm 
fO·g eER 

·28dBm 
10·s eER 

Wavelength 

850nm 

850nm 

850nm 

850nm 

850nm 

850nm 

BSOnm 

850nm 

Fiber Optic Products 
1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

800-336-2112 
FAX 703-953-1841 
TWX 710-875-3694 

2475 

Supply Voltage 
Requirements Special Features 

+50r-5 • Single Voltage 
• Can be used with any 

receiver below 

+50r-5 • Single Voltage 

+/- 5 • 16 bit preamble 
+15 required for 

Burst Manchester 

+1- 5 • 16 bit preamble 
+15 required for 

Burst Manchester 

+/- 5 • Fanout 5 LS loads 
+/-15 • Burst Manchester 

+/-5 • Fanout 5 LS loads 
+/-15 • Burst Manchester 

+1- 5 • Burst Manchester 
+15 

+/- 5 • Burst Manchester 
+15 

Call us toll-free at 800-336-5917 (in Virginia, call 703-953-4751) for more information, 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1219 
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Traditional Transmitters and Receivers for 
Standard or Custom Applications 

Many of our transmitters and receivers are 
custom-built according to the special needs of 
our customers. Listed below are representa
tive examples. A variety of packaging and 
connector options are available. Transmitters 
and receivers available with 1300nm sources 
and detectors. 

• Analog systems 

• Digital systems 

• Video systems 

• RS 232 and RS 422 

Dynamic 
Electrical Range 

Type Data Rate Part-No. Interfaces (min) 

Video Tx E03504-9 RS170 N/A 

Video Ax Link Bandwidth E0354", RS 170 BdB 
5Hz~ 10 MHz 

Video Rx E03541-9 RS 170 12dB 

DigitalTx DC-50Mbls E03520-8 so ohm NIA 
NRZ Terminated 

3Vmax 

Digital Rx 100 Kbls10 E03560-7 TTL 15dB 
50 Mb/s 
NRZ 

Digital Rx DC to 12 Mb/s E03548-1 - TTL 20dB 
Edge Coupled NRZ 

Digital Rx DC 10 12Mbls E03548-2 TTL 8dB 
Edge Coupled NRZ 

RS232 OCto 100 Kbls E03675-2 RS232 25dB 
lX/Rx NRZ 

RS422 DC 10 100 Kbls E03674-2 RS4~2 25dB' 
TxlRx NRZ 

* Lower data rates are available with improved sensitivity. 

Peak Launch Peak Rx 
Power Sensitivity 

Into 1 CO!, Fiber (min) 

-12dBm Flat Field N/A 

NIA ~32dBm 

NlA -24dBm 

-10dBm N/A 

N/A -32dBm 
10-9SER 

N/A -35dBm 
10-'BER 

N/A -45dBm 
10"BER 

-10dBm -34dBm 
1O-g eER 

-10dBm -35dBm 
10-9 BER 

Supply Voltage 
Wavelength Requirements 

850nm 110 VAC power 
supply included 

B50nm 110 VAC power 
supply included 

850nm 110VACpower 
supply included 

850nm +/- 5 

850nm +/- 5 

850nm 110VACpower 
supply included 

850nm 110VACpower 
supply included 

850nm 110 VAC power 
supply included 

850nm +/- 5 

Package 
Oimensions 

1.25"X3.25')(1.12" 

1.12~x5.75"x3.0" 

1.12~x5. 75"x3.0" 

1.12"x3.75"x2.0" 

1.12"xS.75"x3.0" 

1 . 12"x5. 75"x3.0" 

1.12"x5.75"x3.0" 

.87S"x3.75"x3.0" 

.875"x3.7S"x3.0" 

Fiber Optic Products 
1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

800-336-2112 
FAX 703-953-1841 
TWX 710-875-3694 

Special Features 

For use with E03541-1 or 
E03541-9 

For use with E03504-9 

For use with E03504-9 

For use with E03560 
or E03548 

For use with E03520-B 

For use with E03520-B 

2475 

APD detector. For use with 
E03520-ij 

• Suitable tor star coupler (LAN) 
• OTEor DCE 
• One pair constitu. a set 

One pair constitutes a set 

Call us toll-free at 800-336-5917 (in VirQinia. call 703-953-4751 ) for more information. 

e·1220 For manufacturers' sales offices, see yellow pages EEM 1991 
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Littan 
Poly-Scientific 

Rack-Mounted Transmitter and Receiver Systems 

Many of our traditional components are available in modular, 19" rack-mounted 
versions.Ten bays can accommodate up to eighteen standard transmitters and re
ceivers plus a common power supply. Connected to a 110 VAC outlet, it has a 
master on/off switch and a fuse for protection from overloads. 

All connections (electrical and optical) are on the backplane of the modules. SMA re
ceptacles for optical interfaces and BNC connectors for the electrical interface are 
standard. Other connector interfaces are available upon customer request. 

-+ ___ 12.4 

~~ 
5.25 

"OC I 1,=--151----,---J 
---------

lNCH 
CLEARANCE 

1--1" ----19.0---__ "1 

Peak Launch 
Electrical Power Peak Rx 

Type Data Rate Part No. Interfaces Into 1 OO~ Fiber SensitlvHy 

Digital Tx/Rx DC -12Mbs E03603·1 500hm -1OdBm -3SdBm 
Edge Coupled NRZ tenninated 

3Vmax 

Video Tx link E03606-1 • RSHO -1OdBm N/A 
Ba_idth Flat Field 

5Hz2!' 10MHz 
Video Ax E03608-1 • RSHO NIA -32dBm 

Digital TxlTx DC - SOMbis E03609-1 • 500hm -1OdBm N!A 
NRZ terminated 

3Vmax 

Digital Rx/Ax SOMbis E03633-1 TTL NIA -28dBm 
Edge Coupled Manchester 

Digital TxfTx DC - SOMbis E0363S-1 500hm -lOdBm NIA 
Manchester terminated 

3Vmax 

Dua.l Channel DC ·l00Mbls E04304-1 RS232 -l6dBm -38dBm 
RS232 NRZ (SO ~) 

• 1300nm options available. Consult factory. 
Note: E03600-2 Rack Enclosure/Power Supply required for above modules. 

Dynamic 
Range 

20dB 

N/A 

adB 

NIA 

lSdB 

N/A 

25dBm 

Fiber Optic Products 
1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

800-336-2112 
FAX 703-953-1841 
TWX 710-875-3694 

2475 

Wavelength Special Features 

850nm 1 Tx + 1 Ax per module 

850nm 

850nm 

850nm 2 Tx's per module 

850nm 2 Rx's per module 

850nm 2 Tx's per module 

1300nm OB25 Pigtailed 
connectors 

Call us toll-free at 800-336-5917 (in Virginia, call 703-953-4751 ) for more information. 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1221 
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Low-Loss, Bi-Directional Couplers 
Our multi-mode symmetric and asymmetric couplers can be used in stand-alone or linear 
data bus applications. Designed for use in harsh environments, couplers without connectors 
will operate in temperatures ranging from -600 to 2000 C. Various fiber sizes and types in a 
variety of split ratiOS are available. 

Pigtail Excess Split Ratio Package Size 
Part No, Type Length Loss Tolerance Length Diameter 

FOS666 Asymmetric <=:.5 meter Typically NlA 4.0" .375" 
s.2dB 

F03668 Symmetric ~.5 meter S1.Od8 1+/-5% 4.0" .375" 
50150 

F03669 Symmetric ;?;.5 meter s :5dB .+/-3% 4.0" .375" 

"- 110/10 

F03662 Symmetric Please call for more Information. 4.0" .375" 
Custom 

Wavelength Division Multiplexers 
As their name implies, WDMs enable multiple channels of analog and/or digital data to be 
multiplexed, transmitted over a single fiber and demultiplexed at the other end of the data link. Our 
standard WDM configurations will perform either as multiplexers or demultiplexers. 

Wave- Typical Operating 
Fiber Pigtail Channel length Insertion Crosstalk Temperature 

Package Size 

Part No. Type Size Length Capacity Range Loss Isolation Range L W H 

F03650 Diffraction 100/140 1 meter 15 4oo·160Onm 4dB 30dB -65'10 125'C 3.01" 0.75' 0.75" 
Grating standard; standard 

others 
available 

F03655 Dichroic 100/140 .5 meter 2 400/1600nm 1.5dB ~OdB .65'10 1250(; 4.0" Diameter 
Filter standard; standard .375' others 

available 

Fiber Optic Rotary Joints (FORJ) 
A FORJ provides the same unlimited rotational freedom for fiber optic systems that the Slip ring has 
long provided for electrical systems. Custom built and standard FORJs are available in two distinct 
types: 

On-Axis FORJ: a compact totally passive single fiber device which occupies the centerline of 
rotation. 

Off-Axis FORJ: a multi-channel active/passive device with 4" bore. Our own special repeaters 
are required. Data rate up to 50 MBits/sec. 

In addition to the standard parts below Poly-Scientific specializes in custom designs to meet your 
requirements in fiber size, wavelength, pigtail lengths, connectors and mouniing requirements. 

FORJ Outaide Fiber Size Wavelength Pigtail Length Connec· Insertion 
Type Part No. Diameter Length (11m) (nm) Each End(m) tlon Loss 

F03585-1 .75" 2.16" 50/125 800 - 900 1 None 50/125 is 2.5 ± .5dB 
On-Axis F03585-2 .75" 2.16" 100/140 600 - 900 1 None 100/140 is 1.75 ± .2SdB 

Multi-Mode F03585-23 .75" 2.16" 50/125 800 - 900 1 906 SMA 2001230 is 1.75 ± .25dB 
F03585-24 .75" 2.16" 100/140 850,1300,1550 .1 906 SMA 
F03585-22 .75" 2.16" 2001230 800 - 900 1 906 SMA 

On-Axis 
F03588 1.26" 3.68" Single-Mode 10/125 1180 -1580 10 Nona 101125 is 2.5 ± .5dB 

Off-Axis F03595 7.8" 1.S"to N/A N/A 1 to 10m 906 SMA N/A 
(1-5 Channels) 3.0" BNC 

Fiber OptIc Products 
1213 North Main Street 
Blacksburg, Virginia 
24060-3100 
800-336-2112 
FAX 703-953-1841 
TWX 710-875-3694 

2475 

Call us toll·free at 800-336-5917 (in Virginia, call 703·953·4751) for more information. 
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Fiber Optic Sensor Systems Using a Common Sensor Interface 

Our system uses passive fiber optic sensors based on the principle of 
wavelength division multiplexing. WDM sensors can be adapted to 
measure position, pressure, temperature and small displacements. 

The system consists of a broadband source, power splitter, sensor, optical 
demuHiplexer, and detection and decode electronics. Connected by dual 
fibers, the interface electronics may be located some distance from the 

I sensor(s). 

As much of our current development efforts focus on aircraft networks, we 
are familiar with harsh environment and MIL-SPEC system applications. 

Fiber Optic Sensor System Block Diagram 

LEO Source 

Fiber Optic Products 
1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

800-336-2112 
FAX 703-953-1841 
TWX 710-875-3694 

:,-:,-)_~O_e~_~~_~..JP 

Optical Sensors 

Environmental (pressure, temperature, etc.) and 
position (rotary and linear) sensors are available or 
can be designed and manufactured to meet your 
specific needs. Please contact us with your 
requirements for additional information on compo
nents or complete sensor systems. 

Light· . . 
Max Min 

Source 
Channel Channel Wave-Insertion ~~: length Pitch Width 

Part No. Type Loss Range Nominal Nominal 

F03571 Linear l1dB 10dB 750-900nm 5nm 2nm 
Position 
Transducer 

F035n Rotary lldB 10dB 750-900nm 5nm 2nm 
Position 
Transducer 

. . . 
Fiber Coding Coding Resolutionl Package 
Type Type Format Travel Size 

50/125 absolute Gray A 2"x4"x .ar 
step Code 
index Up to 

NA.22 7 inches 
stroke 

501125 absolute Gray 

~ 
1.4" x 1.86" 

step Code (00) 
index 

NA.22 Up to 3600 . Note. Values given for these parameters are application-dependent. Other values are possible. Consult factory for custom 
designs and latest improvements, and for custom pressure, temperature sensor systems. 

Call us toll-free at 800-336-5917 (in Virginia, call 703-953-4751) for more information. 

2475 
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Acceptance Angle 
The maximum angle within which light 
will be accepted by an element such as a 
detector or waveguide. In the latter, it is 
quantified as half the vertex angle of the 
cone within which optical power may be 
coupled into bound modes of a fiber. 

Aligned Bundle 
An assembly of fibers in which the coor
dinates of each fiber are the same at the 
two ends of the bundle, also called C oher
ent Bundle. 

Bend Radius 
The radius of curvature that an optical 
fiber can bend ·without breaking. 

Bundle 

Effective Numerical Aperture 
The real numerical aperture of a fiber 
when the computedNA is not valid due to 
a change in the glass indices during the 
drawing and fusion process. 

Fiber Bundle 
A rigid, or flexible, concentrated assem
bly of glass or plastic fibers used to trans
mit optical images or light. 

Fiber Optic Light Guide 
A bundle of optical fibers arranged ran
domly for the purpose of transmitting en
.ergy, not images. 

Fiber Optic Probe 
A flexible optical probe having a bundle 
of glass fiber arranged to transmit an 

Multiple optical fibers in a single housing image 
used to transmit light or images. 

Gap Loss 
Cladding The optical power loss caused by space 
The low refractive index material that between axially aligned fibers. 
surrounds the core of the fiber to contain 

For example, by a systematic regulation 
of the spacing of the fibers from the en
trance end to the exit end, a distortion of 
the image can occur that may be used to 
neutralize or compensate for the distor
tion introduced by the lens, prism or mirror 
components in an optical system. 

Large-Core Fiber 
Optical fiber with a large core, often a 
step-index fiber. "Large" is sometimes 
defined as greater than 85 J.UIl. 

Multifibers 
An array of optically distinct fibers that 
are fused into one strand. They are used to 
keep the resolution efficiency of the 
smaller single fibers and eliminate diffi
culty in handling. Their specific usage is 
determined by their flexibility or rigidity. 

Packing Fraction 
The ratio of the active core area of the 
fiber bundle to the total area at its light 
emitting or receiving end. 

core light while protecting against sur- Image Transducer Plastic Fiber 
face contaminant scattering. In all-glass Any arrangement of a bundle of optical Fiber in which both the core and cladding 
fibers, the cladding is glass. fibers that alters the shape of the image. are made of plastic. 

CLADDINGN2 CLADDINGN2 

(a) Light propagation in a step index fiber. (b) Path of light rays in a graded index fiber. 
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WHO GOES THE DISTANCE IN FmER OPTICS? 
The answer is ___ MERET. 

Fiber optics are the clear choice for high performance communications with the absolute maximum 
in signal quality. For fiber optics to meet your most demanding applications today and tomorrow
the answer is Meret Optical Communications. 

At Meret, we set the benchmark for performance in fiber optics. Our rugged, cost effective, 
dependable components and systems are found in over 2,000 government and commercial 
installations. A subSidiary of Amoco Technology, we have perfected fiber optic products for 
Government & Military, Digital, Analog, Closed Circuit TV, High Definition TV and High Resolution 
Imaging applications. 

Meret has cost effective answers to your fiber optic communication needs. 

1800 Stewart Street 
Santa Monica, CA 90404 
(213) 828-7496 
Fax (213) 828-7567 

EEM 1991 For manufacturers' sales offices, see yellow pages 

MERET Optical 
Communications, Inc. 
an Amoco Company 
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24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 
62 CROSS REFERENCE 
CARDS 

ALL NEW with this 
edition of EEM 

GET 
........... ---------..... ORGANIZEDI 
Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes," you probably already 
have the EEM File System. But, if you said "No," 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with the System. But, 
what are you going to do when there, are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in 
. everyday use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you need 
to set up your very own filing system. Best of all, 
it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will be mailed to you 
under separate cover. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530. 
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OIIIIIICOM'S " ... OP'IfC ,!) 
eOMMUNlCArlON. 'IODUers ., 
All TNI "1" eHolel opt.l.com 
=AM~O~N=G~I~N~G~I~N~II~IS~·====================~TheFiberoptics [ompany ;;;;; that Goes the Distonce 
Optelecom is the first stop engineers make for fiber optic communications products. That's because the first time engineers TJurchase products from 
Optelecom, they realize it's tTie last time tliey will ever have to search for a company that delivers reliable, durable and flexible products each and 
every time. 

For nearly 20 years, Optelecom has consistently provided innovative, high performance fiber optic video, audio, and data communications 
products. Optelecom's extensive product line is aval1able with a wide selection of options that deliver the benefits of customized products at off-the
shelf prices. And due to the benefits of fiber optics, all transmissions from Optefecom's Communications Products are free of EMI and RFI 
interference. 

For fiber optic communications products with far reaching capabilities, look to Optelecom, the fiber optic company that goes the distance. For 
details contact: OPTELECOM, Inc., 15930 Luanne Drive, Gaithersburg, MD 20877, 301-840-2121, FAX 301-948-6357 

".,1 O".C H.GH IISOlunON MONOCHIOMI 
& IG. VlDIO rUNSM.rrlll AND IICIIVIII 
These fiber optic video communications products use AM 
techniques to cost effectively transmit flawless high resolution 
monochrome and RGB video. Images can be generated from a 
centrally located graphics controller or camera and transmitted 
to a remote monitor located up to 6km away, depending on the 
transmitter /receiver model selected. All models have built-in 
gain adjustment aid circuitry that takes the guesswork out of 
balancing colors. Options include 50 MHz or 75MHz bandwidth, 
external sync, and bi-directional data. The models with 75MHz 
bandwidth are able to support up to 115MHz pixel clock rates. 
Currently available models have the following features: 
SERIES 325215052 Transmits 75MHz bandwidth RGB 

video over 3 optical fibers. 3252 is stand 
alone and 5052 is the System 5000 rack 

".,1 O",C IG. VlDIO AND DArA 
WOllCsrAflON IJCl'INDl1 
The Fiber Optic RGB Video and Data Workstation Extenders 
increase the video transmission distance capabilities' of existing 
workstations so they can operate in process control, financial trading 
floor, and command center environments where the monitor is 
located up to 6km away from the central computing facility. 
Features include: 

• Support for up to 115 MHz pixel clock rates. 
• Multiple data channels up to 64kBps. 
• Fast, easy and accurate color balancing initiated 

at the workstation end via built-in test cirCUitry. 
• SYNC and LOOP indicators that provide 

".,1 O".C "M VlDIO, AUD.O, AND DArA 
fUNSM.mll AND IICIIVIII '01 
MONOCHIOMI AND C0101 
Optelecom's PM video, audio, and data transmitters and 
receivers transmit over single mode or multi mode fiber using 
PPM (square wave PM) techniques. These products are 
designed for CCTV and broadcast applications. Depending on 
the version selected, units can transmit from 4km up to 25km 
with the output unaffected by LED variations and fiber 
attenuation changes. The models provide adjustment free 
operation and transmit the following: 
SERIES 3253/5253* Video only, simplex. 
SERIES 5054* Video only with visual and electric "loss 

of video" alarms. 
Rack mount only. 

SERIES 3256/5056* High fidelity audio, full duplex, over 2 
fibers. 

SERIES 3257/5057* Video and audio in one direction over one 
fiber. 

SERIES 371015710** Video in one direction and audio and data 

3252RRR 

SERIES 3650 

SERIES 5650 

SERIES 3150T 

IMmR 

mount card. 
Single channel, 50MHz or 75MHz 
bandwidth, stand alone model. 

EGA & VGA 
VERSIONS 

AVAILABLE 

20r 3 channels (3 channels for RGB video), 
50MHz bandwidth, System 5000 rack mount 
card. 
Mini 150MHz' transmitter attaches directly to 
video source BNC. Low cost, easy to 
install. Ideal for camera mounting. 

continuous information on the status of the 
data multiplexer link 

• Low profile (1-3/4") 19" rack mount package 
and desktop versions. 

SERIES 3452 RGB video plus optional external sync, 2 
, multichannel RS232 data ports. Uses 5 to 7 fibers. 

SERIES 3453 RGB video plus external composite sync, SUN 
Microsystems keyboard and mouse port, and 2 
multichannel RS232 data ports. Uses 6 fibers. 

3253T Front & Rear 

in both directions over one fiber. 
Supports PTZ and robotics applications 

SERIES 3715/5715** Video in one direction and audio or data 
in the opposite direction over one fiber. 
Supports PTZ and robotics applications. 

SERIES 3153T Mini PPM transmitter that attaches 
directly to video source BNC. Low cost, 
easy to install. Ideal for camera mounting. 

• System 5000 Rack Mount Version, 24 channels per chassis 
•• System 5000 Rack Mount Version, 12 channels per chassis 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1227' 
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om'ICOM'S "111 O"'C • \ 
COMMUNlCArlONS 'IODUcrs .,:, 
All rHI "lSr CHOICI optelecom 
AM===O=N=G=IN=G='=N=I=IIS=.====================, ::TheFiberOp/icsCompony 
...; that Goes the Distance 

"'riM 5000 CHASSI' 
The Model 5000 chassis is the heart of the System 5000 line of 
rack mountable fiber optic video,audio, and data interface 
cards. The System 5000's unique design permits fast, easy 
installation and servicing of fiber and components. Features 
include: 
• Dimensions that fit a standard 19" rack (19"wide, 13-1/2" 

deep, and 7" high). 
• Optical cabling to the plug-in ,cards, accessible via a fold

down door on the front panel, lets operators totally service 
the unit from the front. 

System 5000 Chassis 

• Electrical cabling that remains attached at the chassis rear 
allows operators to quickly replace cards. 

• An optional card extender that permits on-line servicing of 
a card. 

• Capacity for up to 12 cards and one Model 5031 /4A power 
supply, or 10 cards and two Model 5031/ 4A power supplies 
(diode OR'ed for redundancy). 

ICONOMUJC 
Optelecom's Economux models are top of the line fiber optic 
multiplexers designed to make your bottom line look good. 
These units are compact and can transmit up to distances that 
range from 3km to 25km, depending on the model. Proper two
way operation is continually monitored and verified via a front 
panel "LOOP-UP" indicator. Available versions include: 
• RS232, 8 to 32 ports, 2 or 4 channels per port, asynchronous 

or synchronous. 
• RS422, 8 ports, 8 channels per port. 
• 20 'milljamp current loop, 16 or 32 ports, one channel per port. 
., Fiber optic subchannels, 8 or 16 full duplex fiber ports, 

compatible with Optelecom's Series 41XX modems. 

11.,1 O,."C '·CAIIIII INrll'ACI 
Optelecom's Fiber Optic T-Carrier Interface is a small, reliable, 
and inexpensive fiber optic transmitter/receiver set that 
transmits AMI or B8ZS data using analog techniques and does 
not alter or manipulate data. The Series 4231 is the stand alone 
unit and Series 5631 is a plug-in card compatible with the System 
5000 chassis. These products transmit full duplex T-l compatible 
signals via two optical fibers. And depending on the version, 
these units can transmit Up to '12km via multi mode fiber and up 

, to 9km via single mode fiber. Each unit contains built-in local 
(line) loopback and remote loopback test circuitry and visible 
LED signal indicators to verify proper operation. 

443212A 

4231 

All Optelecom's Video, Audio, and Data Communications Products Are Available with These Options: 
'Y Short or long distance capability, 

8-1228 

'Y 850nm or 1300nm, 
'Y Multi mode or single mode fiber operation, 
'Y, SMA or SytM connectors. 

For manufacturers' sales offices, see yellow pages EEM 1991 
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OPr.I.COM'S " •• 1 OPr.C • '\ 
COMMUN.CATIONS 'loDuers ~ 
AI. rH. "lSr CHO.C. optalacom 
=A=M=O=N=G=I=N=G=.=N=I=.IS=e===================::£::The Fiber Optics Company - that 60es the Distunce 

".,1 oPne DI.lrAI. eOMMUNI"flONS MODIMS 
Optelecom's modems go the distance with transmission 
capabilities that range from lkm to 25km. The selection 
includes, but is not limited to the following models, which have 
these features: 
SERIES 4131A 

SERIES 4131T 
SERIES 414X 

Asynchronous RS232, full duplex. 
Extremely low power requirements, 
operates via existing RS232 data and 
control lines. 
Small and light weight (2.1"W x 2.6"L x 
.6"D and 3.5oz). 
DC to 56kBps. 
TEMPEST version of 4131A. 
Externally powered, RS232, RS422 or 
current loop versions available. 
DC to 56kBps. 

4131A 

SERIES 4245/5054* RS422 or TTL clock and data, full duplex 
over 2 fibers. 

SERIES 4642/5642** High speed TTL or RS422, asynchronous. 
Simplex or full duplex. 

Transparent to data rate, no frequency 
tuning required. 
Near DC to 5MBps. 

Ideal for continuous or burst mode 
operation. 

SERIES 426015060* Multichannel asynchronous or 
synchronous RS232 or RS422, full duplex 
over 2 fibers. 
DC to 64kBps. 

".,1 oPrle rll.IPHONI Sir AND ANA'OG 
opn", MODIM 
When all lines need to be secure, Optelecom's Fiber Optic 
Telephone Set (FOTS), fitted with a small Analog Optical Modem 
(AOM), is designed to satisfy TEMPEST requirements. The 
telephone set can be either a modified industry standard type 
Model 2500 touch-tone telephone or Model 500 pulse-dial 
telephone with these features: 
• Built-in rechargeable battery that permits 24-hour 

continuous operation. 
• Connections via 2 optical fibers to either another FOTS for a 

hot ringdown dedicated line or to an ADM with an internal 2 
or 4 wire Central Office Interface (COl) personality card for 
communicating with a PABX. 

Near DC to 20 MBps. 

• System 5000 Rack Mount Version, 12 channels per chassis. 
•• System 5000 Rack Mount Version, 24 channels per chassis. 

• Transmission distances, 3 or more kilometers. 
• Support for full duplex audio and 4 data lines. 

• OPTELECOM's versatile System 5000 allows engineers to configure a system with countless combinations of video, audio, and 
data interfaces. The result is a clean, compact, high performance fiber optic communications system designed to your 
specifications. 

• In addition, OPTELECOM manufactures fiber optic transmitters and receivers for local area networks including ETHERNET. 
Token Ring, Token Bus, Omninet, APOLLO, IBM 3270, and Mil-1553. 

• Optelecom's commitment to providing innovative, high performance fiber optic communications products extends to designing 
and manufacturing customized high quality products for companies that have unique requirements and special needs. 

OPr.L.COM ••• ===========The FiberOpffcs [ompany---------
- that Goes the Distance. 

15930 Luanne Drive GClIthersburg, Alary/and 20877 .. (301) 840-2121 ... FAX (301) 948-6357 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1229 
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FIBEROPTIC AMPLIFIERS· 
AND TRANSMISSION SYSTEMS 
ANALOG WIDEBAND '--r. --
DC-IMHz & DC-IOMHz 
SPECIFICATIONS 

. INPUT VOLTAGE RANGES: 
Switch selectable with 1 megohm 30 PF input. 
0-.±1 VPK, ±10VPK,±,100VPK, .±1000VPK, 
or ±0.1 VPK, ±1 VPK, .±10VPK, ±l00VPK 

OUTPUT VOLTAGE 
DC-IMHz DC-IOMHz 
0-.±10VPKDC-1MHz 0-±10VPK 
into 10 Kohms or more into 50 ohms 

8.00 

7.00 

BASIC ACCURACY: 
DC-ll\lHz DC-IOMIlz 

AC/DC POWERED TRANSMITTER WITH 
12V DC 8-1SHR. BATIERY PACK 

2475 

0.3%DC 0.25%DC 6.50 DC-IMHz 
. 0.5%1Hz-400Hz 

3% 400Hz-100KHz 
10% 1OOKHz-1MHz 

0.5% 1Hz-400Hz 
3% 400Hz-5MHz 
-3db lOMHz 

TRANSMISSION DISTANCE: 
DC·IMHz DC·IOMHz 
1 Kilometer Over1000feet 
Signal transmission not affected by shock; 
vibration or change in light intensity. 
POWER REQUIREMENTS: 
Transmitter: 
115V/230V SO/60Hz and 12V DC powered, 
with integral charger. Optional remote on/off 
controlled by fiber optic cable. 
Standard battery provides 8-15 hours 
of operation between charges, longer available. 
Also isolated power source available for 
continuous operation without integral battery 
from power source at ground potential. 
Receiver: 
115V/230V SO/60Hz or 12V DC powered. 

Voltage input. range can be extended 
in 15KV increments to 900KV PK by 
Ross Engineering Corporation's 
wide band voltage dividers. 

8.00 DC-IOMHz 8.50 DC-IOMHz 
~ 6.00 DC~lMHz ~_~...::a.._ 

I' 
3.50 

1 
AC POWERED RECEIVER 

DIMENSIONS IN INCHES 

4 CHANNEL FIBER OPTIC SYSTEM ALSO AVAILABLE: 

Each channel is independent, self-contained, and removable 
for separate operation. Powered by 115V /23OV SO/60Hz. 

-If 0 S S ENGINEERING CORP. 

VD60KV 
INDOOR 

VD120KV 
OUTDOOR 

540 Westchester Drive, Campbell, CA 95008 
(,408)377-4621, TLX85-8840, TWX910-590-B033 
FAX(40B) 377-51B2 

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 

a-1230 For manufacturers' sales offices, see yellow pages EEM 1991 
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... • .".11:/:",. .... 
.-. ••• 8' __ " •• Fiber Optic Modems & Multiplexers 
PO BOX 609, Geneva, IL 60134· TEL: 708/232-8640 • FAX: 7081232-8677 

TYPICAL APPLICATION Designed to convert various computer interfaces to optical and 
reconvert at remote end. Typical applicaton shown in the diagram at 

Computer Bit·Driver Bit·Driver ~ I,ft. Fib" optl' oomm,,""'oo I, Imm',," EMIIRFI. IIgh"'og. 
RS-232 Transmitter Transmitter RS-232 Terminall ground loops and can be used for secure data. Cables are small, 

CPU Cable Receiver Receiver Cable 
Printer lightweight, lower loss over large transmission distances, and 

Etc. provide error free data communications. Glass fibers of various sizes 
(DTE) (DCE) Fiber Optic (DCE) (DTE) such at 50/125, 62.5/125 & 1001140 can be used. Most have a range 

DTE: Data Terminal Equipment Transmission Line 
DCE: Data Communication Equipment 

STAND ALONE FIBER OPTIC MODEMS 

Bit Driver is a simplex or full duplex system capable of transmitting data 
up to 56K bps over fiber optic cable. Stand alone component with RS-
232 interface and input/output transmision connection. LEDs indicate 
status. 6000 ft maximum distance capability. Operating temperature is 
from 0° to 50°C. AMP Optimate connector receptacles with SMAIST 
connections optional. UL & CSA listed. 

S.I. TECH # Enclosure Operating Mode Price ea. 
2001 Metal Asynchronous 100 
2004 Metal Synchronous 400 
2005 Metal Asynchronous 300 

'These modems can be obtained in card style to fit Model 3000 Card Cage. 

LOCAL AREA NETWORK - FIBER OPTIC MODEMS 

S. I. Tech Bit-Driver' 
MODEl Z870 synchronous 

OptIcal 
PWtt 10 flt) 

Each modem is designed to operate with various networks (see table). 
Fiber optic bit drivers eliminate many disadvantages of standard 
transmission lines. All types are stand alone and allow easy change from 
existing lines to fiber optic line using 2 SMA (ST-option) connector fiber 
optic receptables. Also comes with power supply and status indicators. 2 
KM standard, 5 KM & 1300 nm options. 

S.t. TECH Data 
Number Interface Network Rate/MBps 
2105 mini RS-232 RS-232 Ring 0.1 
2836 Twinax IBM 34/36/38 AS/400 1 
2852 RS-485 OMNINET 

Twisted Pair 
2853 Coax ARCNET 2.5 
2870 Coax IBM SNA 2.35 
2875 IBM IBM 4 
2876 IBM IBM 4 

Twisted Pair 

FIBER OPTIC 
VIDEO SYSTEM 

Designed for CCTV with color or black & white video. Can be applied to 
TV monitors, security system, surveilance and industrial applications. 
Has BNC bulkhead jack with 75 ohm impedance, with an input voltage of 
1Vpp. SMA or ST connectors. Maximum operating distance to 5000 ft. in 
temperature range of 0° to 50°C. Plastic case is 6" x 6.5" 

SJ. TECH Number 
2809 Transmitter 
2810 Receiver 
Rack mounted, min'i & card types available. 1300 nm option for long distance. 

of 6600 ft. (2 Km), 15000 ft. (5Km) optional. 

MINI OPTICAL BIT DRIVERS 

Features simplex or full duplex operation, SMA (ST-option) receptacles, 
DTE, or DCE switch selectable, LED Indicator for transmit and receive data 
and RS-232C connectors (cable not required). 2505 is 0 to 56K bps 
asynchronous operation up to 5000 ft. maximum operating distance. Re
quires Type 2101 external transformer. 2507 is 50 to 19.2K bps asynchro
nous operation up to 3000 ft. maximum operating distance. Powered by 
DTE. See picture above. 

S.I.TECH Data 
Number Rate/MBps Distance Features 

2320 19.2 5000 PC XT or AT bus-board level 
2505M 56 5000 2101 or pin 9 
2505F 56 5000 2101 or pin 9 
2506 19.2 3000 2101, Hanshake Lines 
2106 19.2 3000 2101, RS-422 
2507M 19.2 3000 DTE powered 
2507F 19.2 3000 DTE powered 
2101 - - Power Transformer 

FIBER OPTIC MULTIPLEXERS 
Time division multiplexers with various interfaces. Status indicators show 
activity of each channel & the integrity of fiber link. Standard models 
6600 ft. (2Km) with 5 Km optical, SMA connectors are standard with ST 
optional UL, CSA, FCC certified. See picture above. 

FIBER OPTIC MULTIPLEXERS 
S.I. TECH Number Key Feature No. of Channels 

2006 RS-232, AsynciSync 
2016 RS-232, Async 
2017 RS-232, Async 
1000 RS-232, AsynciSync 
9~04 IBM Twinax/AS 400 
9308 IBM Twinax/AS 400 
3700 IBM Coax 3174 & 3274 

FIBER OPTIC CABLE, 1 & 2 FIBER, 
PRETERMINATED ASSEMBLIES 

up to 8 
16 
4 
up to 48 
4 
8 
4t032 

S.I. Tech Fiber Size' No. of Connector*' 
Part # Micron Fibers Type 

5201-0003-8255 62.6/125 1 ST 
5201-0003-8252 62.5/125 1 SMA 
5201-0010-8255 62.5/125 1 ST 
5201-0010-8252 62.5/125 1 SMA 
5202-0003-8255 62.51125 2 ST 
5202-0003-8252 62.5/125 2 SMA 
5202-0010-8255 62.5/125 2 ST 
5202-0010-8252 62.5/125 2 SMA 

'For 501125 fiber, change part # to 7 from 5, e.g. 7201-003-8255. 

Length 
Ft. (m) 

3 (1) 
3 (1) 
10 (1) 
10 (1) 
3 (1) 
3 (1) 
10 (3) 
10 (3) 

.. Other cable lengths and connector types available, such as Biconic, Mini BNC, FC, 
04, and FOOl. 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1231 



3500 MOTORS. DRIVES. & ROTATING EQUIPMENT 

Micro 
MINIATURE ELECTRIC DRIVE SYSTEMS AND ROTARY 
POWER TRANSMISSION COMPONENTS UP TO 1 H.P. 

• Originators of Skew-Wound Coreless Micromotors . 
• Patented and Licensed the World Over . 

• Careless DC motors: 
(PG. B-1298) 

• .1-30 W continuous ou~put power 
• .01-7.09 oz -in. max. continuous torque 
• Speeds up to 16,000 RPM . 

• PMOC motors: 
(PG. B-1299) 

• 4-430 W continuous output power 
• .91-415 oz-in. max. continuous torque 
• Custom windings available up to 180 VDC. 
• Speeds up to 6,000 RPM. 

'. Precision gearheads: 
(PG.8-1300-1301) 

• Diameters from 10mm-120mm (.39-4.72 in.) 
• Continuous output torque to 96 ft~lb. 
• Bidirectional operation in ratios up to 1,000,000:1 

ALSO AVAILABLE: 

• Tacho-Generators ............ Call for Latest Data 
• Optical Encoders ............. See 8-1920 
• Magn~tic Encoders ........... See B-1920 
• Precision Gearheads ......... SeeB-1300-1301 
• Motor-Tachometers ........... Call for Latest Data 
• Shaft Couplings .............. Call for Latest Data 
• Zero Back Lash Gearing ...... See B-1300 
• Brushless Motors ............ Call for Latest Data 
• Control Systems ............. See 8-1920,0-1140-1141,0- 2243 
• Brakes & Clutches ........... Call for Latest Data 

• Ask about our "Guaranteed Stock Program" 
• Ship-from-Stock Program available for OEM Blanket Orders. 

Full Catalog & Applications Assistance Available From: 

Micro Mo ELECTRONICS INC. 
742 • 2nd Avenue South / SI. Petersburg. Florida 33701 / Phone: 813/822-2529 / Telex: 807-982/ Fax: 813/821-6220 

For full catalog & latest data sheets, call (813) 822-2529 
, ' 

8-1232 For manufacturers' sales offices. see yellow pages 
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3500 

rmTiil selection 
lll!lW guide 

AdvanCed Technologies 8·1235 

Automotion Inc. 8·1245 

Bertsch U. S. 8·1246 

Bodine Electric Co. 8·1246 

Burgess-SAIA, Inc. 8·1249 

Clifton Precision 8·1251 

MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

molors/drives-3500 

.,j.,j .,j .,j 
I----------+---j-----.--+----+--+-----+---+-------+-----+-----+--+--------I 

Crouzet Controls Inc. 8·1252 .,j.,j .,j .,j 

Eastern Air Devices 8·1254 

Eltrol Corp. 8·1255 

ETI Systems 8·1256 

Hurst Manufacturing 8·1272 

Industrial Drives 8·1276 

Infranor 8·1279 

Inland Motor 8·1280 

Mabuchi Motor America Corp. 8·1293 

Magtec Controls; Vernitron Corp. 8·1294 

MFM Technology Inc. 8·1297 

Micro Mo Electronics 8·1298 

Modular Devices 8·1302 

Motor Technology 8·1303 

NMB Technologies 8·1306 

Pittman Corp. 8·1306 

Shinano Kenshi Corp. 8·1311 

Stock Drive Products 8·1312 

Superior Electric Co. 8·1313 

Synektron Corp. 8·1316 B 

Vernitech 8·1318 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1233 
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I fiTilTIl selection 
.l!lJlW gUide . 

ROTATING COMPONENTS 

Airflyte Electronics Co. 8·1238 

Fabricast 8·1262 

Fifth Dimension 8.126& 

Graphite Metallizing Corp. 8·1271 

litton Poly-~cientific 8·1283 

Mercotac, Inc. 8·1295 

Clifton Precision 8·1251 

Eastern Air Devices 8·1254 

ETI Systems 8·1256 
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Advanced Technology Company 
2142 F INDUSTRIAL COURT, VISTA, CA 92083 U,S.A. ·619-727-7430· FAX 619-727-4436 

Advanced Technology Company's extensive experi
ence and technical expertise in development and 
design of high performance electro-magnetic devices 
has been utilized to develop the products below. Our 
appreciation of the customer's system performance 

requirements, thermal constraints, mechanical inter
faces, and cost factors allows Advanced Technology 
Company to offer unique solutions to your electro
magnetic device needs. Try us. 

EEM 1991 

BRUSH LESS D.C. MOTORS - UNI DIRECTIONAL 
THREAD AS SPECIFIED 
(3) PL EO. SP. ON 04 B.C. PARAMETER 

VOLTAGE 

BACK EMF" 

O.P. SPEED 

DIMENSIONS 
0-1 
0-2 
0-3 
0-4 
L-1 
L-2 

BME-1300 
-090 

12 24 

0.013 0.026 

5600 5600 

1.3 
0.625 
0.79 
0.875 
0.9 
0.45 

BME-1500 BME-1700 
-120 -145 

12 24 12 24 

0.026 0.052 0.021 0.042 

2800 2800 3500 3500 

1.5 1.70 
0.75 0.875 
0.118 0.118 
1.00 1.250 
1.20 1.45 
0.45 0.55 

'VOL T SEC/RADIAN O.P. ~ OPERATING POWER SPEED 

BRUSH LESS D.C. LIMITED ANGLE TORQUER 

THREAD AS SPECIFIED 
(3) PL EO. SP. ON 04 B.C. 

MOVING COIL 

PARAMETER UNITS 

PEAK 
TORQUE INOZ 

POWER@ 
Tp, 25 OZ WATTS 

ANGULAR 
ROTATION 

±l DIMENSIONS 
0-1 
0-2 
0-3 
0-4 
L-1 
L-2 

LINEAR VOICE COIL ACTUATOR 
(2) LEADWIRES, COLOR CODED 
TYPE AND LENGTH AS SPECIFIED 

PARAMETER 1500 
-150 

PEAK 
FORCE LBS. 3.0 

POWER@ 
---- FpWATTS 25.0 

STROKE IN. 0.05 

DIMENSIONS 
0-1 1.50 

1125 
-10 

2.0 

23 

60 

1.125 
0.600 
0.125 
0.750 
1.00 
0.50 

2000 
-250 

.6.0 

50.0 

0.08 

2.00 

2000 2500 3500 4000 
-160 -140 -150 -130 

22.0 15.0 56.0 42.0 

150 24 62 68 

60 45 60 40 

2.000 2.500 3.500 4.000 
0.875 1.000 1.500 2.000 
0.187 0.250 0.250 0.250 
1.250 1.500 2.000 3.000 
1.60 1.40 1.50 1.30 
0.50 0.50 0.50 0.50 

2500 3000 3500 4000 
-200 -350 -400 -500 

7.0 15.0 18.0 22.0 

70.0 200. 200. 220. 

0.08 0.10 0.10 0.10 

2.50 3.00 I 3.50 3.50 ~,~-=J 0-2 PER CUSTOMER'S SPECIFICATIONS 

L-1 1.50 
(MID STROKE DIMENSION) L-2 1.25 

For manufacturers' sales offices, see yellow pages 8·1235 
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Advanced Technology Company 
2142 F INDUSTRIAL COURT, VISTA, CA 92083 U.S.A.· 619-727-7430· FAX 619-727-4436 

Advanced Technology's Sun Series of D.C. motors uti
lize self-aligning sinter bearings and copper graphite 

. brushes for low noise and long operating life. Dynam~ 

. SUN-10 

WEIGH: 17g (APPROX.) 
VOLTAGE NO LOAD 

MODEL OPERATING 
NOMINAL 

SPEED CURRENT 
RANGE rpm A 

SUN-10-2270 1.5 - 3.0 1.5 CONSTANT 8700 0.3 
SUN-10-2270 1.5 - 3.0 3.0 CONSTANT 16300 0.38 
'SUN-10-3460 1.5 - 3.0 1.5 CONSTANT 10200 0.34 
SUN-10-3460 1.5 - 3.0 3.0 CONSTANT 18500 0.43 
SUN-10-38120 1.5 - 3.0 1.5 CONSTANT 4900 0.14 
SUN-10-38120 1.5 - 3.0 3.0 CONSTANT 10300 0.17 

SUN-12 

. WEIGH: 199 (APPROX.) 
VOLTAGE NO LOAD 

MODEL OPERATING SPEED CURRENT 
RANGE NOMINAL 

A rpm 
SUN-12-2270 1.5 - 3.0 1.5 CONSTANT 7800 0.27 
SUN-12-2270 1.5 - 3.0 3.0 CONSTANT 14000 0.35 
SUN-12-3460 1.5 - 3.0 1.5 CONSTANT 8200 0.30 
SUN-12-3460 1.5 - 3.0 3.0 CONSTANT 14500 0.4 
SUN-12-37100 1.5 - 3.0 1.5 CONSTANT 5200 0.18 
SUN-12-37100 1.5 - 3.0 3.0 CONSTANT 9900 0.22 

SUN-18 

WEIGH: 28g (APPROX.) 

VOLTAGE NO LOAD 
MODEL OPERATING SPEED CURRENT 

RANGE NOMINAL 
A rpm 

. SUN-18-2760 1.5 - 3.0 1.5V CONSTANT 6900 0.25 
S~N-18-2760 1.5 - 3.0 3.0V CONSTANT 13800 0.32 
SUN-18-22100 1.5 - 3.0 1.5V CONSTANT 4100 0.15 
SUN-18-22100 1.5 - 3.0 3.0V CONSTANT 8500 0.19 
SUN-18-19100 1.5 - 3.0. 1.5V CONSTANT 4200 0.14 
SUN-18-19100 1.5 - 3.0 3.0V CONSTANT 8500 0.18 

ically balanced armatures result in low vibration motor 
operation. Special designs available for volume applica
tions. Try us . 

DIRECTION OF ROTATION MILLIMETERS 
• DECIMAL INCHES 

38. 
1 .• 96 I ¢ 20.1 I 

9. 250 2.3 .191DIA. 1 1 -tfot-- 98' I 091 .r-¥..,' "':: 
, 1'-11 .3," L'" - .. 

r- f-U II ( ri"\ ; 1_ ;;1; 
r-~:=:::l;~---TI 1~~~~ 
~ i ~ ~.~~ -[ ~T~ING Til -~:;; 
~ ~~'il:iq. ~ ~ .... --: 

004 .385 alA. 

AT MAXIMUM EFFICIENCY STALL 
SPEED CURRENT TORQUE OUTPUT EFF. TORQUE 

rpm 
6500 

12000 
7750 

14100 
3375 
7350 

A ozin 
0.81 0.086 
1.15 0.138 
0.93 0.072 
1.42 0.159 
0.29 0.048 
0.44 0.104 

DIRECTION OF ROTATION 

=--

~
;~. .'.3MAX. 

.012 

. rH' ~6 . 
- 'ui~ ... i;l . . ..( 

~ is 

i~i~ 
';2.0 

.019DIA. 
2~HOLES 

g-em W 
6.2 0.41 

10 1.23 
6.6 0.52 

11.5 1.66 
3.5 0.12 
7.5 0.56 

38.0 

AT MAXIMUM EFFICIENCY 
SPEED CURRENT TORQUE OUTPUT 

rpm A ozin g-cm W 
5800 0.77 0.096 6.9 0.41 

10000 1.183 0.174 12.5 1.28 
6000 0.84 0.104 7.5 0.46 
9750 1.29 0.213 15.4 15.4 
3750 0.44 0.083 6 0.23 
7500 0.68 0.138 10 0.71 

DIRECTION Of ROTATION 

it'L5 

'" 

,O~~~IA. 2·HDlES 

AT MAXIMUM EFFICIENCY 
SPEED CURRENT TORQUE OUTPUT 

rpm A ozin g-cm W 
4800 0.84 0.163 11.75 0.59 

10000 0.28 0.264 19 1.95 
3200 0.44 0.131 9.5 0.31 
7000 0.683 0.206 14.9 1.06 
2700 0.37 0.121 8.7 0.24 
6000 0.59 0.201 14.5 0.9 

% 
33.9 
35.6 
37.6 
38.7 
27.5 
42.3 

EFF. 
% 

35.5 
36.1 
38.0 
39.7 
34.9 
37.7 

EFF. 
% 

46.8 
50 
47.2 
51.7 
43 
50 

ozin g-cm 
0.33 24 
0.61 44 
0.36 26 
0.66 48 
0.16 12 
0.34 25 

MILLIMETERS 
• DECIMAL INGHES 

1/12.0 
.019DIA 
2·HOLES 

11.0 
.433 
5.7 

.224 

STALL 
TORQUE 

ozin g-cm 
0.36 26 
0.72 52 
0.37 27 
0.76 55 
0.26 19 
0.55 40 

STALL 
TORQUE 

ozin g-cm 
0.64 46 
1.22 88 
0.44 32 
0.94 68 
0.33 24 
0.69 50 

B·1236 For manufacturers' sales offices, see yellow pages EEM 1991 
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Advanced Technology Company 
2142 F INDUSTRIAL COURT, VISTA, CA 92083 U.S.A.· 619-727-7430· FAX 619-727-4436 

SUN-28 

WEIGH' 42g (APPROX ) 
VOLTAGE NO LOAD 

MODEL OPERATING SPEED CURRENT 
RANGE NOMINAL 

A rpm 
SUN-2B-2B65 1.5 - 3.0 1.5 CONSTANT 4BOO 0.17 
SUN-2B-2865 1.5 - 3.0 3.0 CONSTANT 9600 0.22 
SUN-28-2570 1.5 - 3.0 1.5 CONSTANT 4200 0.16 
SUN-2B-2570 1.5 - 3.0 3.0 CONSTANT 8900 0.20 
SUN-28-19120 1.5 - 3.0 1.5 CONSTANT 5300 0.10 
SUN-28-19120 1.5 - 3.0 3.0 CONSTANT 8000 0.12 

SUN-28, 28(S)RC 

WEIGH: 42g (APPROX.) 
VOLTAGE NO LOAD 

MODEL OPERATING SPEED CURRENT 
RANGE NOMINAL 

A rpm 
SUN-28-2570 4.5 - 6.0 4.5 CONSTANT 11300 0.30 
SUN-28-2570 4.5 - 6.0 6.0 CONSTANT 15000 0.34 
SUN-2B(S)-2865 4.5 - 6.0 4.5 CONSTANT 11000 0.29 
SUN-2B(S)-2865 4.5 - 6.0 6.0 CONSTANT 14400 0.32 

SUN-363 

LETTER A B C D 
MILLIMETER 12.0 15.5 32.6 027.7 

DECIMAL INCHES 0.472 0.610 1.283 1.091 Oia. 

VOLTAGE FREE LOAO 
MODEL OPERATING NOMINAL CURRENT SPEED TORQUE 

RANGE (A) (RPM) (GM-CM) 
SUN 363-A 6 - 24 6 0.10 5800 31.63 
SUN 363-8 6 - 24 12 0.20 13500 55.39 
SUN 363-0 12 - 24 24 0.07 11000 52.17 
SUN 363-F 12 - 24 1B 0.09 B100 48.87 
SUN 363-G 12 - 36 1B 0.05 6100 31.18 
SUN 363-H 6 - 12 12 0.30 18400 69.2 
SUN 365-A 6 -12 6 0.45 12500 42.89 
SUN 365-8 12 - 24 12 0.20 13500 41.32 
SUN 365-G 12 - 24 12 0.20 10000 51.65 

DIRECTION QF ROTATION 
45.0 ---1ff2 

12. lO.!I 
1.201 

AT MAXIMUM EFFICIENCY 
SPEED CURRENT TORQUE OUTPUT 

rpm A ozin g-cm W 
3300 0.64 0.208 15 0.51 
8000 0.99 0.278 20 1.64 
3050 0.55 0.168 12 0.39 
6980 0.B4 0.250 18 1.29 
4250 0.36 0.180 13 0.57 
6000 0.48 0.292 21 1.29 

45.0 

EFF. 
% 

53.1 
55.2 
46.1 
51.1 
52.8 
59.7 

12,9 

50' ... 
. 315 

." .079DIA.2.HOlES 

STALL 
TORQUE 

ozin g-cm 
0.79 56 
1.56. 112 
0.65 47 
1.35 97 
0.85 61 
1.26 91 

DIRECTION Qf ROTATION 1.172 
12.0 30.5 

~ 412 ~ 

~r----"!II :~9 ;;1;; 

12.9 
508 ... 

~'~ i~-'. '.- - ~1i 
1/ (~ 

AO.1MA.IC . 

. O~~;JA 2·HOlES R.012 .:,28~DIA. D~~~~~~EI~~~SES 

. 315 

AT MAXIMUM EFFICIENCY STALL 
SPEED CURRENT TORQUE OUTPUT EFF. TORQUE 

rpm A ozin g-cm W % ozin g-cm 
9000 1.19 0.417 30 2.77 51.9 1.703 137 

12500 1.45 0.50 36 4.67 53.7 2.496 179 
9000 1.29 0.444 35 3.23 55.6 2.625 1B9 

11000 1.56 0.667 48 5.42 57.9 3.277 236 

E F G H I J 
51.0 02.3 010.0 027.5 M2.6xO.45 16.0 

2.0080ia. 0.091 Oia. 0.3940ia. 1.0830ia. --- 0.630 

AT MAX. EFFICIENCY STALL 
TORQUE CURRENT SPEED OUTPUT EFFICIENCY TORQUE 
(DZ-IN) (A) (RPM) (WATT) (%) (GM-CM) (OZ-IN) 
0.439 0.469 4780 1.551 55.11 180 2.50 
0.769 0.883 11000 6.25 59.01 300 4.166 
0.725 0.333 9090 4.86 60.92 300 4.166 
0.679 0.39 6580 3.30 47.10 260 3.611 
0.433 0.23 4990 1.60 39.29 192 2.666 
0.961 1.53 15380 10.92 59.47 422 5.860 
0.596 1.44 9520 4.19 48.52 180 2.50 
0.574 0.768 10710 4.54 49.24 200 2.777 
0.717 0.63 8050 4.27 56.22 215 2.986 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1237 



MOTORS, DRIVES, & ROTATING EQUIPMENT 

ELECTRONICS CO. 

ELECTRICAL 

sa. at sed 
No. of Rings ·30 max. 

3500 

These Slip Ring Assemblies have found 
wide use in gyro gimbal and. instrument 
applications. The fully enclosed and 
tested. assemblies feature fine diameter 
gold alloy brushes mated to compatible 
gold alloy rings for excellent noise char
acterlsties at low torque levels. AlthoUgh 
miniature in size, the ass~mblies are sur
prisingly rugged and are able to with
stand most military environmental speci
fications. 
Units have been ,fully tested to the envI
ronmental parameters listed below, prov
ing their ruggedness and reliability. All 
units are factory tested before shipment 
,and a copy of the test data is available 
with each unIt upon request. 
The units shown here are only a sample 
of those available which include a 50 ring 
capsule of .685 diameter. 

SPECIFICATIONS 
MECHANICAL 
1. Rings: Gold alloy 
2. Brushes: Gold alloy wire, spring temper 
3. Ball Bearings: Stainless steel, shielded 
4. Shaft: Stainless steel 
5. Housing: Anodized aluminum 
6. Rotation: Bi-directional 

ELECTRICAL 
1. Current: Signal level to 1 amp maximum 
2. Voltage: Micro-volts to 110 volts rrtls 
.3. Dielectric Strength: 500 volts rms 

(all combinations) 
4. Leadwire: #30 AWG teflon insulated, 

15" long minimum 
5. Noise: ±5 micro-volts per rna 

ENVIRONMENTAL 
1. Temperature Shock: +85°C tor 1 hour and 

immediately transferred to -55°C for 1 hour 
2. Shock: 18 shocks, 20 "g" with duration of 

11 ±1 ms (MIL-E-5272C, Procedure V) 
3. Vibration: MIL-STD-202B, Method 204, test 

condition B ' 
4. Altitude: 50,000 ft. and - 55°C 
5. Humidity: MiL-E-5272C, Procedure III 

(95% R.H. @ 120°F for 360 hours) 

ORDERING INFORMATION 
CAY· __ 

I IL. ____ No. of Rings 

L-------Model 

NEW HOOK ROAD, BAYONNE, NEW JERSEY 07002 201-436-2230 FAX 201-436-6024 
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3500 

UNIT SHOWN 
WITHOUT COVER 

CAY-150 
UP TO 48 RINGS 

CAY-1120 
UP TO 90 RINGS 

CAY-1030 
UP TO 30 RINGS 

Lite 

MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

ELECTRONICS CO. 

CAPSULE SLIP RIND ASSEMBLIES 
These assemblies, specially designed for 
gyro-rate table and centrifuge applica
tions, have found wide use because of 
their versatility and compact size. The 
standard assembly, can be supplied (at 
slight extra cost) with internally shorted 
rings for double and triple current rat
Ings, and with single, double and triple 
shielded wire. Featuring gold alloy wire 
brushes and compatible gold alloy rings, 
these assemblies are manufactured from 
proven production tooling at a very nomi
nal cost. Special assemblies with switch
ing circuits and others with non-standard 
materials for use in severe environments 
are available. 

SPECIFICATIONS 

MECHANICAL 
1. Rings: Gold alloy 
2. Brushes: Gold alloy wire, spring temper 
3. Ball Bearings: Stainless steel 
4. Shaft: Stainless steel, type 303 
5. Housing: Anodized aluminum 
6. Rotation: Bi-directional 

ELECTRICAL 
1. Current: Signal level to 2.0 amps 
2. Voltage: 400 vdc maximum 
3. Dielectric Strength: 1000 Volts rms 

(all combinations) 
4. Contact Resistance: 

A. Less than 8 milliohms @ 200 rpm 
B. Less than 2 milliohms @ 10 rpm 

5. Leadwire: #28 awg 18" long 

100 r m max. 
1000 hrs. @ 100 rpm 

• LONG LIFE • HIGH SPEED 

SPECIFICATIONS 
1. Rings: Coin silver , 
2. Brushes: Silver graphite, two per ring 
3. Ball Bearings: Stainless steel, shielded 
4. Shaft: Anodized aluminum 
5. Housing: Anodized aluminum 
6. Torque: .03 in.-Ib. per ckt. approx. 
7. Speed: Up to 5000 rpm 
8. Life: 5000 hrs. at 100 rpm 
9. Rotation: Bi-directional 

10. Current: 5 amps max. per ring 
11. Voltage: 250 Volts DC max. 
12. Dielectric Strengths: 500 VRMS 

(all combinations) 
13. Contact Resistance: 10 milliohms max. 

(excluding wires) . 
14. Noise: 10 milliohms max. 
15. No. of Rings: 30 max. 
16. Leadwire: #22 AWG, 24" Ig., both ends 

NEW HOOK ROAD, BAYONNE, NEW JERSEY 07002 201-436-2230 FAX 201-436-6024 
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DAY-70S 
UP TO 160 RINGS 

DAY-710 
UP TO 120 RINGS 

Torque 
Life 
Current 

MOTORS, DRIVES, & ROTATING EQUIPMENT 

ELECTRONICS CO. 

DAY·705 DAY·710 

4.725 
6.700 
8.675 

10.650 
12.625 
14.600 

'h 'in.·oz. per circuit 
3000 h rs. @ 100 rpm 

5 amps max. per circuit 
Contact Re,sistance Variation 8 milliohms peak @ max. speed 

CAY 94 
• General purpose 
• "Stack-up 

capability {up to 
200 rings or 
more 

• L,ow noise 
• Long life 

3500 

DAY·7OS 
These slip-rings are' built to your order 
using many standard components which 
have proven themselves over many years 
of reliable operation. The "platter-type" 
design includes one coin silver ring on 
each side of each molded sub-assembly; 
and, leaf type silver graphlte brusl'les 
which are molded in an insulating block 
and perfectly matched to the face of each 
ring. Inasmuch as the assemblies are the 
stack-up type, we are able to custom 
build them to your specifications-using 
our standard components-with a very 
minimum lead time required. 

DAY·710 
Similar in construction to our DAY-70S, 
this platter type unit features two coin 
silver rings on each side of each platter 
for greater package density, and a 
"through bore" design whieh can be used 
for the passage of fluid or gas lines. 

SPECIFICATIONS 
MECHANICAL 
1. Rings: Coin silver 
2. Brushes: Silver graphite 
3. Ball Bearings: Stainless steel, shielded 
4. Shaft: AnOdized aluminum 
5. Housing: Anodized aluminum 
6. Speed: 500 rpm maximum 
7. Rotation: Bi-directional 

ELECTRICAL 
1. Voltage: 0 to 150 Volts AC or DC 
2. Dielectric Strength: 500 Volts rms 

, (all combinations) 

% In.-oz. per circuit 
2500 hrs. @ 100 rpm 

5 amps max. per circuit 
10 mililohms max. 

1. Rings: Coin sliver 
2. Brushes: Silver graphite {two per ring} 
3. Brush Leafs: Beryllium copper ' 
4. Insulation: Phenolic 
5. Lea~wire: Available upon request 
6. Speed: 750 rpm max. 
7. Life: 1000 hours@ 100 rpm 
8. Current: 5 amps per rings; 1 0 amp~ per ring 

when 4 brushes are used 
9. Voltage: 3,00 VRMS 

10. Dielectric Strength: 500 Volts rms 
(all combinations) 

11. Insulation Resistance: 10 megohms 
minimum at 500 VDC 

12. Noise: The contact resistance change in 
each circuit shall be less than .005 ohms at 
maximum speed 

13. Units with less than 11 rings have one 
bracket per brush block ' 

NEW HOOK ROAD, BAYONNE, NEW JERSEY 07002 201-436-2230 FAX 201-436-6024 
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MOTORS. DRIVES. & ROTATING EQUIPMENT 3500 

POWER CAPSULE SLIP RINO ASSEMBLIES 
CAY-125 
A general purpose, off-the-shelf slip ring 
assembly especially applicable for strain 
gage and thermocouple measurements 
where rotating detector circuits must be 
brought out to stationary measuring 
equipment. 

CAY-755 
The standard cartridge, (AHW-16), has 
been used for many years on our CAY-
125 assembly and is now available with 
the CAY-755 which is also drawn, or indi
vidually, for use on any ring which is a 
minimum of Va" wide. The silver graphite 
brushes, coil springs, caps and holders 
may be purchased individually or as an 
assembly and are all availablefrom stock. 

SPECIFICATIONS 

MECHANICAL 

1. Rings: Coin sliver 
2. Brushes: Spring loaded silver graphite, two 

per ring 
3. Torque: 0.2 in-Ibs. per ring 
4. Speed: 5000 rpm maximum 
5. Life: 1000 hours minimum @ 500 rpm 
6. Rotation: Bi-directional 

ELECTRICAL 

1. Current: 10 amps per circuit with two brushes 
per ring 

2. Voltage: 0-250 Volts AC or DC 
3. Dielectric Strength: 500 Volts rms 

(all combinations) 
4. Contact Resistance Variation: 10 milliohms 

maximum at maximum speed 
5. No. of Rings: 30 maximum 

ENVIRONMENTAL 

1. Operating Temperature: 0° to 200°F 
2. Humidity: 85% 

ORDERING INFORMATION 

::~l·L 
No. of Rings 

Special 
Variations 

NEW HOOK ROAD, BAYONNE, NEW JERSEY 07002 201-436-2230 FAX 201-436-6024 
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~-... /4~+-. fAU'1Il:I.U! ELECTRONICS CO. 

MULTI-PURPOSE SLIP RIND ASSEMBLIES 

DAY-490/499 
UP TO 50 RINGS 

CAY-731/740 
UP TO 50 RINGS 

These assemblies, designed for use in 
commercial equipment, have been used 
in applications ranging from thermo
couples to the transmission of medium 
power. They feature coin silver rings, sil
ver graphite brushes, convenient termi
nals on both the slip ring and brush 
blocks, and a rotor design which allows 
the leadwires to be exited through the 
shaft bore, or under the bearing when a 
shaft clearance hole is required. The 
wide variety of sizes and configurations 
available, including "in-between" shaft 
diameters, allows the designer to select 
a standard assembly for his application, 
eliminating time consuming and costly 
design charges. 

SPECIFICATIONS 

MECHANICAL 

1. Frame: Anodized aluminum 
(DAY-490/DAY-499 only) 

2. Rings: Coin silver 
3. Brushes: Silver graphite, two per ring 
4. Leafs: Beryllium copper 
5. Insulation: Epoy or laminated plastic 

ELECTRICAL 

1. Current: 10 amperes per circuit 
(20 amperes available at extra cost) 

2. Voltage: 250 Volts maximum AC or DC 
3. Dielectric Strength: 750 Volts rms 

(all combinations) 
4. Insulation Resistance: 50 megohms minimum 

at 500 VDC 
5. Contact Resistance Variation: 10 milliohms 

maximum at maximum speed 
6. No. of rings: 50 maximum 

ENVIRONMENTAL 

1. Operating Temperature: 0 to 250°F 
2. Humidity: 95% maximum 
For use when bearing mounted assemblies are 
not practical, the CAY-731/CAY-740 should be 
specified. 

NEW HOOK ROAD, BAYONNE, NEW JERSEY 07002 201-436-2230 FAX 201-436-6024 
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4iJ./!t..~ ELECTRONICS CO. 

EEM 1991 

VEHICLE SLIP RIND ASSEMBLIES 
Airflyte Electronics has experience in the 
design and manufacture of assemblies 
for personnel carriers, tanks and other 
military vehicles. We have built slip rings 
for periscopes, turrets and commander 
stations. These assemblies range in size 
from 6" or less in outside diameter to 
slip rings with clearance holes larger 
than 28". This type of assembly is char
acterized by its rugged construction, usu
ally has two high power rings, several low 
power and up to 50 signal rings. Illus
trated are several of the configurations 
we have built in production quantities. 

SPECIFICATIONS 

1. Voltage: from 2B VDC to 20B VAC 
2. Current: from 1 amp to 600 amps 
3. Frequency: DC to 100 MHz 
4. Speed: Usually about 20 rpm 
5. Noise: Less than 10 ma peak to peak 
6. Hydraulics: 3000 psi operating 
7. Pneumatics: 1500 psi operating 
8. Torque: 15 ft.-lb. max. (no hydraulics) 
9. Life: 3000 hrs. 

10. Environmental: Vibration, shock, etc. per 
MIL SPEC 

11. Terminations: Connectors & fittings 
customer compatible 

ENCODERS & SWITCHES 
Airflyte encoders and rotary switches fea
ture drum construction with solid gold 
alloy conducting segments embedded in 
epoxy and machined flush. Brushes are 
multi-strand, spring-temper gold-alloy. As 
small as V2" diameter. 

ENCODERS 
Special encoders with BCD, Gray, True 
Binary or non-standard codes are avail
able. Units supplied with or without logic 
circuitry. 

SWITCHES 
When close accuracy, repeatability and 
size are important, specify Airflyte rotary 
switches for timing and pOSitioning appli
cations. Successfully replaces snap ac
tion switches and cams. Pre-set to elimi
nate installation time. Zero hysteresis. 

NEW HOOK ROAD, BAYONNE, NEW JERSEY 07002 201-436-2230 FAX 201-436-6024 
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These symbols appear on many electrical/electronic components distributed in the world market. They indicate that a country's staJidard-
setting agency has approved the design of the component and/or a testing agency has approved the performance of the component in 
meeting the staJidard. This page lists only those countries that have a symbol to represent their authority. 

e Argentina (IRAM) Instituto 

~ 
Hong Kong Hong Kong Standards ~ Poland Polski Komitet 

Argentino de Racionalization de & Testing Centre Nonnalizacji Miar i Jakosci (polish 
MateriaIes Committee for Standardization. 

Measures and Quality Control) 

,p ....... " Australia (SAA) Standards 

~ 
Hungary (MSZH) Magyar 

~ 
Portugal (CEP) Comissao 

(~'~ Association of Australia Szabvanyugi Hivatal (Hungarian Electrorecnica Portuguesa 
... l 

Office for Standardization) 

<® Austria (OYE) Oesterreichischer lBJ India (lSI) Indian Standards STAS Romania Institutul Roman de 
Verband fiIr E1ektrotechnik Institute "Manak Bhavan" Standardizare (Romanian Standards 

lnstitute) 

Ic8CI 
Belgium (CEB) Comite S.ll Indonesia Badan KeIjasama ~\ Singapore Singapore Institute of 
E1ectrotechnique Beige Standanlisasi LIPI-YON! (LIPI- Standards and Industrial Research 

YON! Joint Standardization 
Committee) 

ABNT Brazil (ABNT) Associal(ao B Iran Institute of Standards and 

* 
South Africa (SABS) South 

BIlISileira de Normas Teonicas Industrial Research of Iran African Bureau of Standards 

~ 
Canada (CSA) Canadian 

~ 
Ireland (I1RS) Institute for Q Spain (IRANOR) Instituto 

Standards Association Industria1 Research and Standards Nacional de Racionalizaci6n y 
NormaIizaci60 

@ Czechoslovakia Urad pro SII Israel (SII) Standards Institution ~ Sweden (SEK) Svenska 
NormaIizaci a Mereni (Office for ofIsrael Elektriska Kommissionen (Swedish 
Standards and Measurements) Electrotechnical Commission) 

@ Denmark (DEK) Dansk 

~ 
Italy (CEI) Comitato @ Switzerland (SEV) 

Elektroteknisk Komite (Danish Elettrotecnico Italiano (Italian Schweizerischer Elektrotechnischer 
E1ectrotechnical Committee) Electrotechnical Committee) Verein Postfach 

~ 
Egypt (EOS) Egyptian 

0 Japan (JISC) Japanese Industrial 

~ 
Turkey (TSE) Turk Standardlari ... Organization for Standardization and Standards Committee Agency of Enstitusu (Turltish Standards 

Quality Control Industria1 Science and Technology Institution) 

® Finland (SETI) Electrical 

S Korea, Republic of (South) 

~ 
United Kingdom (BSI) British 

Inspectorate Industria1 Advance Administration Standards Institution 

<lID France (UTE) Union Technique @) Mexico (DGN) Direcci6n General 'iU United States (ANSI) American 
de raectricite de Nonnas Secretaria de Patrimonio National Standards Institute 

Y Fomento Industria1 Puente de 
TecamachaIco 

'fit Germany, Democratic 
IKEMAI Netherlands (NEC) Nederlands ® United States (NEMA) 

Republic of (East) (ASMW) EUR Elektrotechnisch Comite National Electrical Manufacturers 
Amt fiIr Standardi-sierung AssOciation 
Messwesen und Warenprufung 
(Office for Standardization, 

New Zealand (SANZ) Standards 13 Venezuela CODELECTRA en Metrology and Quality Control) 
Association of New Zealand Con junto con COVENIN Avda. 

¢9 Germany, Federal Republic PpaI. 
of (West) (DKE) Deutsche 

~ 
Electrotechnische Kommission im 

® Norway (NEK) Norsk A Yugoslavia Federal Institute of DIN und VDE (German 
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Standardization Electtotechnical Commission of 

E1ectrotechnical Committee) DINandVDE) 
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3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 

rll",.. I1UTOMOTIOf\ 
Brushless DC Motors & Controls 

313 / 662-7771 
Fax: 313/662-3707 

AFFORDABLE BRUSHLESS DC SOLUTIONS 

STANDARD PRODUCT 
Consider the LC family of controllers from 

Automotion, They are compatible with any 3-
phase WYE or DELTA wound DC brushless 
motor, and are efficiently designed to lit the 
tightest space requirements. And they oller 
some pretty impressive advantages, like 
instantaneous start/stop and forward/reverse, 
dynallic braking, and analog or digital PWM 
SPeed control in voltage ranges from +7 to 320 
bC. At prices starting under $200. 

Packaged low volta!l9 versions feature a 
protective cover, heat Sink, and quick disconnect 
wiring teminations that conform to NEMA type 1 
requirements. 

Each high voltage model is available as either 
an open frame unit lor OEM use, or packaged in 
a NEMA 1 rated metal enclosure with integral 
heat sink, diagnostic LEOs, and quick disconnect 
terminlals. 

AUTOPACTM PACKAGE. 
The "AUTOPAC", a general purpose industrial 

prade DC brushless motor and control package, 
IS available in standard, "off-the-sheH" ratings 
beginning at 1/10 HP@ 1800 RPM. Most units 
are rated up to 5000 RPM, maximum, with 
optional higher RPM designs available upon 
request. 

The AUTOPAC family uses our advanced 
desi9n of PWM drive t~nology coupled to a 
precision fractional horsepower PM DC brush less 
motor to produce a highly efficient, powerful, and 
very versatile package that is surprisingly 
affordable. 

The DC brushless motors offered, built to 
Automotion's demanding standards, feature: 
dynamically balanced rotors, buitt-in, high
temperature Hall Effect sensors, Class H 
insulation system, and precision ground shafts. 

At Auiomotion, we research, engineer, design, 
and manufacture DC brushless motor controls. 
And that's it. Because of our focus, we believe 
we can provide the best DC brushless motor 
control available anywhere. And, because of our 
focus, we can provide these controllers at 
affordable prices. 

Not only is our price tag small, our product is 
small. T.he LC family of controllers provides more 
power and function, in a compact package, 
because of our advanced design. That means 
your motor application need not suffer from an 
oversized or overpriced control. 

We are also happy to work with you on a 
custom basis to design a specific control for your 
specific needs. And even help you find the right 
motor for your application. 

Because at Automotion, only two things count: 
our customers and meeting their DC brushless 
motor control needs. 

CUSTOM 
Based upon the same proven reliable, 

advanced PWM drive technology as our standard 
family, our custom series demonstrates the 
significant flexibility of Automotion in the design 
and manufacturing of cost effective custom driver 
solutions lor our OEM customers. 

Starting with the basic four quadrant H bridge 
driver, OEM's can select from a long list of 
Autornotion VO, operating and protection options 
to build just as much of a driver solution as the 
applicaUon requires. As a result, OEM customers 
get the brushless DC control capability they need, 
aI a price and size that their application can 
justity. 

Made with pride in the USA. P,C_Box 7746 • Ann Arbor, Michigan 48107·7746 © 1989 Au!omo1ion 

3500 
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3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

~ BERTSCH U.S. • 2142 F INDUSTRIAL COURT, VISTA, CA 92083 
~ PHONE (619) 727-7420 FAX (619) 727-4436 

Series 20-08 • 0.2 Watts • 6500 RPM Dimensions - mm 1 mm = 0.0394 in 

Rotor 
Magnet 
Commutator 
Brushes 
Bearings 

3 Flat Coils 
SeC05 
AgCu3, 6 segments 
Gold alloy 
Oilite 

Efficiency up to 85% 
Rotor Moment of Inertia 3 x 10-3 oz-in2 
Mechanical Time Const. appro 25 ms 
Weight 0.35 oz. 

Type 20-08-10 
Voltage 3 
No load speed 7200 
Resistance 7.7 
Stall torque 0.19 
No load current appro 20 
Recommended current 100 
Torque constant 0.5 
Counter-EMF 0.24 
Speed/Torque Gradient 40,000 

Recommended Operational Data 
Speed max. 6500 rpm 
Torque 0.06 oz in 
Temperature _4° + 140°F 

20-08-_07 20-08-05 
6 12 V 
8500 8500 ~m 26.5 94 hms 
0.20 0.18 oz-in 
13 8 mA 
50 30 mA 
0.9 1.85 oz-in/A 
0.65 1.3 mV/rpm 
42,000 47,000 rpm/oz-in 

Series 00-:-30 • 0.05 Watts 4! 10,000 RPM Dimensions - mm 1 mm = 0.0394 in 

Rotor 
Magnet 
Commutator 

Brushes 
Bearings 
Weight 

3 Flat Coils 
Ferrite 
Flat, 3 Segments 
Gold Plated 
AgCu3 
Brass 

, 0.30z 

Recommended Operational Data 
Speed 10,000 rpm 
Torque 0.005 oz-in 
Temperature - 4° to + 140°F 

Type 00-30-07 00-30-06 00-30-05 00-30-04 

Voltage 2 2,5 4 6 V 
No load speed 11,500 11,500 13,500 13,500 rpm 
Resistance 16 26 54 133 Ohms 
Stall torque 0.018 0.Q18 0.Q18 0.016 oz-in 
No load current appro 28 23 13 10 mA 
Recommended current 50 40 30 22 mA 
Counter-EMF 0.15 0.20 0.25 0.40 mV/rpm 
Speed/Torque Gradient 624,000 624,000 733,000 834,000 rpm/oz-in 

Series 16-24 • 0.4 Watts • 7500 RPM Dimensions - mm 1 mm = 0.0394 in 

Magnet 
Commutator 
Brushes 
Bearings 

AlNiCo 
AgCu5, 5 segments 
Gold alloy 
Oilite 

Possible Combinations 
Gear Head M20 

Efficiency up to 75% 
Rotor Moment 
of Inertia appro 3 x 10-3 oz-in2 
Mechanical Time Const. appro 25 ms 
Weight 0.70z 

Type 16-24-12 
Voltage 3 
No load speed 10,000 
Resistance 4.0 
Stall torque 0.30 
No load current appro 35 
Recommended current 200 
Torque constant 0.38 
Counter-EMF 0.3 
Speed/Torque Gradient 32,100 

Recommended Operational Data 
Speed max. 7500 rpm 
Torque 0.07 oz-in 
Temperature _4° to + 148°F 

16-24-08 16-24-06 
6 12 V 
8,000 9,000 

'(g{;ms 22 60 
0.25 0.34 oz-in 
20 15 mA 
90 50 mA 
0.93 1.87 Oz-in/A 
0.7 1.4 mV/rpm 
31,400 21,700 rpm/oz-in 

Series 16-34 and 16-35 • 0.8 Watts • 8000 RPM Dimensions - mm 1 mm = 0.0394 in 

~._IA!l-'25L.... -,-----111 

! I 
~Q05 

lYpe 16-35-14 16-35-12 

Voltage 3 4 
No load speed 8100 8800 
Resistance 2.5 3.9 
Stall torque 0.55 0.58 
No load current appro 50 40 

e·1246 

Magnet 
Commutator 
Brushes 
Bearings 

AlNiCo 
AgCu3, 5 segments 
Gold alloy 
Oilite 

Recommended Operational Data 
Speed max. 8000 rpm 
Torque 0.15 oz-in 
Temperature _4° to + 175°F 

16-34-10 16-34-09 16-34-08 16-34-07 

6 9 12 15 V 
7000 8000 8500 9200 rpm 
11 19.5 31 47 Ohms 
0.62 0.62 0.64 0.64 oz~in 
30 25 20 15 rnA 

Efficiency up to 75% 
Rotor Moment 
of Inertia appro 4 x 10-3 oz-in2 
Mechanical Time Const. appro 25 ms 
Weight 1 oz. 
Possible Combinations 
Gear Head M20 

lYpa 16-35-14 16-35-12 16-34-10 

Recommended current 300 250 175 
Torque constant 0.48 0.59 1.09 
Counter-EMF 0.33 0.41 0.85 
Speed/torque Gradient 14.700 15.100 11,200 
Mechanical Time 16 17 15 

For manufacturers' sales offices, see yellow pages 

Gear Head 
Max. Torque 
GBR = 43:1 
GBR = 139:1 
GBR = 449:1 
GBR = 1443:1 
Max. Motor Speed 
Max. Power 
Max. Radial Load 
Max. Axial Load 
Weight with motor 

1.50z-in 
3.00z-in 
5.00z-in 
7.00z-in 
7000 rpm 
0.1 W 
60z 
20z 
0.50z 

~
. 

I; I .- -.. 
._-

Gear Head 
Max. Torque 
Max Motor Speed 
Max. Power 
Weight with motor 

Standard Gear RatiOS 
16.6:1 96.4:1 
249 :1 487:1 

4629:1 

Gear Head 

30z-in 
10,000 rpm 
0.04W 
0.550z 

176:1 
916:1 

Max. short time torque 12 oz-in 
Max. Motor Speed 6000 rpm 
Max. Power 0.4 W 
Weight with motor 
16-34 1.30z 

Standard Gear Ratios 
10.2:1 32.7:1 
20.5:1 65.5:1 
335:1 1073:1 
671:1 2147:1 

Gear Head M 20 

105:1 
210:1 

G Series 16-24, 6-34, 16-35 
16-34 with Gear Head M 20 

16-34-09 16-34-08 16-34-07 

125 100 75 mA 
1.43 1.73 2.10 pz-in/A 
1.0 1.2 1.5 mVirpm 
12,800 14.000 14,000 rpm/oz-in 
17 18 18 ms 

EEM 1991 



3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

BERTSCH U.S. 2142 F INDUSTRIAL COURT, VISTA, CA 92083 
PHONE (619) 727-7420 FAX (619) 727-4436 

Series 22-45 • 6 Watts • 10,000 RPM Dimensions - mm 1 mm = 0.0394 in 

Magnet 
Commutator 
Brushes 
Bearings 

AlNiCo 
CuAg 0.1, 5 segments 
Graphite 
Oilite 

Efficiency up to 85% 
Rotor Moment 
of Inertia 20 x 10-3 oz-in2 
Mechanical Time Const. appr 20 ms 
Weight 2.70z 

Possible Combinations 
Gear Heads H 30, H 40, P 24 
Tacho 20-08 
Encoder HEDS-5500 

Recommended Operational Data 
Speed max. 10,000 rpm 
Torque 0.7 oz-in 
Temperature - 4° to + 175°F 

Type 22-45-30 22-45-20 22-45-16 22-45-14 22-45-12 22-45-10 22-45-08 
Voltage 3 6 9 12 18 24 36 V 
No load speed 7,500 10,000 10,100 10,000 9,700 9,900 9,700 rpm 
Resistance 0.8 2.5 4.5 6 14 28 65 Ohms 
Stall torque 1.89 1.80 2.19 3.07 2.95 2.63 2.12 oz-in 
No load current appro 65 55 45 35 25 20 18 mA 
Recommended current 1000 800 600 450 300 250 150 mA 
Counter-EMF 0.51 0.77 1.15 1.56 2.34 3.15 4.78 mV/rpm 
Speed/Torque Gradient 3980 5560 4510 3270 3420 3780 4740 rpm/oz-in 

Series 25-51 • 25 Watts • 25,000 RPM Dimensions - mm 1 mm = 0.0394 in 

Magnet 
Commutator 
Brushes 
Bearings 

17 

SeC05 
CuAg 0.1 , 5 segments 
Graphite 
Ball Bearings 

51. 

Efficiency up to 85% 
Rotor Moment of Inertia 20 x 10-30z-in2 
Mechanical Time Const. 8.5 ms 
Weight 4.4 oz 

Recommended Operational Data 
Speed 25,000 rpm 
Torque 2 oz-in 
Temperature - 4° to + 140°F 
Max. Rotor 

Temperature 250°F 

Type 25-51-24 25-50-30 
Voltage 24 6 
No load speed 30,000 8,800 
Resistance 1.5 0.8 
Stall torque 19 6.7 
No load current appro 200 100 
Recommended current 1.2 1.5 
Torque constant 1.04 0.87 
Counter-EMF 1.2 0.65 
Speed/Torque Gradient 1610 1320 

Series 28-52 • 15 Watts • 4000 RPM Dimensions - mm 1 mm = 0.0394 in 

Magnet 
Commutator 
Brushes 
Bearings 

SeC05 
Cl!Ag 0.1, 7 segments 
Graphite 
Oilite 

Efficiency up to 85% 
Rotor Moment of Inertia 0.14 oz-in2 
Mechanical Time Const. appro 20 ms 
Weight 5.8 oz 

" '" 

~" - - -'_. -l-tlE:::::=3-

I 17 I 
~--i 

I 1--_. 52.7 

dP32for 

Recommended Operational Data 
Speed 4000 rpm 
Torque 4.5 oz-in 
Temperature _4° to + 175°F 
Max. Rotor Temp. 250°F 

Standard Gear Ratios 
4:1 7:1 

25:1 46:1 
93:1 169:1 308:1 

I-stage 
2-stage 
3-stage 

Torque 1 stage 
2 stages 
3 stages 

Max. Motor Speed 
Max. Radial Load 
Max. Axial load 
Axial Play max. 
Max. Gear Play 

Standard Gear Ratios 

70z-in 
250z-in 
500z-in 
7000 rpm 
2.51bs 
1 Ib 
0.012 in 
3° 

6:1 
19:1 
81:1 

46:1 
199:1 

I-stage 
2-stages 

353: 1 3-stages 

Planetary Gear Head P 24 
Series 22-45 

Recommended Operational Data 
Speed 10,000 rpm 
short time operation 20,000 rpm 
Torque 1 .5 oz-in 
Temperature - 4° to 

+ 250°F 
Max. Rotor 

Temperature 250°F 

25-50-20 25-50-16 25-50-14 
12 15 24 V 
11,800 13,100 11,700 rpm 
2.5 3.5 6 Ohms 
6.7 6.6 11.1 oz·in 
60 50 30 mA 
1.0 0.8 0.5 mA 
1.39 1.50 2.80 oz-in/A 
0.95 1.1 1.9 mV/rpm 
lnO 2050 1060 rpm/oz-in 

Possible Combinations: 
Gear Head P 32 
Encoder HEDS-5500 

Max. Torque Efficiency Stages Length 
oz-in in 

100 
300 
600 

0.8 
0.75 
0.7 

1 
2 
3 

1.3 
1.7 
2.0 

Planetary Gear Hea 
Series 28-52 Type 28-52-30 28-52-20 
Max Motor Speed 
Temperature 
Life at specified torq 

EEM 1991 

5000 rpm Voltage 
5°F to 140°F No load speed 

ue appro 3000 hrs Resistance 

~j 
Stall torque 

~ No load current appro 

~ Recommended current 
with Gear Head ~ 32 Torque constant 

~I Counter-EMF 

= ~ SpeedlTorque Gradient 

---- -_.- - I---- - - -----
r--

= 

I - 3 

~ 52.7 L '"20 

For manufacturers' sales offices, see yellow pages 

12 24 V 
5600 5800 rpm 
2.3 10 Ohms 
16.2 13.9 oz-in 
120 80 mA 
1.2 0.6 mA 
3.18 6.0 oz-in/A 
2.0 4.0 mV/rpm 
347 417 rpm/oz-in 

8·1247 
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Multiple choices in speed contml-
which one is best in your automation application? 

For expert objective advice, dial 

• Stepper motors 
• Conventional permanent magnet 

DC motors 
• 3 phase/inverter-fed motors 
" Brushless DC motors 
• Parallel shaft or right-angle 

gearheads available 

We're prime manufacturers of all 
four types of fractional hp motors 
driven by electronic controls-and one 
of the few motor manufacturers to pro
duce our own gear-heads. So we have 
no "ax to grind" for any particular 
approach -only our commitment, 
demonstrated for over 85 years, to help 
you make the optimum choice for 
your application. 

1-800-7BODINE 

At Bodine, the watchword is "prod
ucts that perform, people who respond~ 
We'll respond with knowledgeable 
application engineering, to make sure 
you get the right match of motor to 
machine. We have the people-the 
equipment-the know-how-the 
quality-proven manufacturing systems
to assure you the motor you choose 
will perform and provide relatively 
long life in the equipment in which 
you install it. 

Bodine motors, gearmotors and 
motor controlle.rs are available around 
the world. Call1-800-7BODINE for the 
name of your nearest Authorized Stock
ing Distributor-or send for a free copy 
of Catalog S. 

• II!> 2500 W. Bradley Place •· .. ,·I'S,· Chicogo,lL60618 U,S.A. r 4 Tel: (312) 478-3515 
'''A'UI' FAX:(312)478-3232 

INFO: 1-800·7BODINE 

'"m'mo" 
Products that perform. 
People who respond. 

3500 

8-1248 For manufacturers' sales offices, see yellow pages E!EM 1991 



3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

Burgess SAIA, INC, 
Motor Division 

1335 Barclay Boulevard 
Buffalo Grove, IL 60089 
Tel (1-708) 215-9600 
Fax (1-708) 215-9606 

Burgess-SAIA is an international supplier of ultra-high 
quality OEM products. Motor fabrication and assembly of 

. millions of electrical motors, timers, and switches takes 
place in our Murten, Switzerland facilities, offering com
plete customer support worldwide. 

UNIDIRECTIONAL SYNCHRONOUS MOTORS - SERIES 
UBS 1,UDS 1, UDS 7, For Single phase AC and with perma
nent magnet rotor, the direction of rotation is not given by 
the supply system, so that starting in the correct direction 
is predetermined by the design. This can be performed 
either by a reverse running stop or by auxiliary poles sur
rounded by copper short-circuiting loops, and which 
together with the field poles, create a rotating field. 

REDUCTION GEARS - SERIES A, D, L, Band F, V, J, The 
ruggedly designed reduction gears consists of hardened, 
polished steel. Gears are maintenance-free permanently 
lubricated in an enclosed housing. 
Torque range 32 cNm (45.3 oz in) to 1500 cNm (2126 oz in), 
speed range 5/12 s to 100 days, motor and gear combined 
by means of a sriap-on clip, heat-treated gear-wheels in 
gears where T> 250 cNm (354 oz in), various single-way and 
two-way slipping clutches, special output shafts available. 
STEPPER MOTORS - Series UBB I UBD, UDB, UFB I UFD, 
UFB 3 and 4, URD, UKD 1 and 2, UAF 1, The principal advan
tage of the step motor lies in the fact that its rotational 
position can be constantly monitored without need for a 
position feedback system. It is also possible for a step 
motor to be accelerated without loss of its pOSitional 

Unidirectional synchronous motors with auxiliary poles are 
quieter in operation while those with reverse running stop 
can be manufactured at a lower cost. 
A wide selection of rated voltages and gear boxes including. 
heavyduty are available. Approved by all major national and 
international testing authorithies UL, CSA, VDE. 
REVERSING SYNCHRONOUS MOTORS - SERIES UBR 1 
and 2, UDR 1, UFR 1, UFM 1, UFR 4, UHM 1, Single-phase 
AC with permanent magnet rotor require at least two 
stators or stator windings. The electrical reversal of the 
direction of rotation is performed by a single-pole 
changeover switch. Reversing synchronous motor with four 
stators are available and it consist of two series or parallel 
connected synchronous motors with two stator windings. 

accuracy. It is eminently suited as a digital actuator in con
ventional hydraulic, pneumatic, and mechanical applica
tions. Burgess-SAIA STEP MOTORS are simple in design, 
have a remarkable power capacity, and they are compatibly 
priced. Custom windings are available upon request and 
engineering support for any OEM designs. 

For catalog or technical assistance, call, fax, or write: 

Burgess·SAIA Inc. 
Tel (1·708) 215·9600 ~ 
Fax (1·708) 215·9606 ~ 

EEM 1991 For manufacturers' sales offices, see yellow pages e-1249 



--------( (415) 834-5888 )------
ANTENNAS FILTERS RELAYS TEST EQUIPMENT 

Antenna Specialist Curtis Aleph International Fluke \ 

Cablewave Hardware J.W. Miller Allied Controls Simpson Electric 
Decibel Products Mallory • American Zettler Triplett 

Stancor Aromat TIMERS 
AUDIO PRODUCTS C.P. Clare Agastat 

Argos FUSES 
Crydom Amperite 

Atlas Bussmann 
Coto Industrial Timer 

Bogen Littelluse 
Gordos Magnecraft 

Quam U.S.D. 
Guardian Master Electronics 

Shure ITT Midtex 
Switch craft Line Electric Omron 
University HARDWARE Magnecraft Potter & Brumfield 

3-M Master Electronics SSAC 
BATTERIES Alta Boots Midtex 

Duracell AMP Omron TOOLS & SOLDER 

Eveready Ico Rally Potter & Brumfield AMP 
E.F. Johnson Sigma Blazer 

Kodak 
G.C. Electronics Struthers-Dunn Ersin 

CABINETS 
Harvey Hubbell Theta-J Kester 
Kulka Smith OK Machine & Tool 

BUD OK Tools Paladin 
Calif. Chassis Panduit 

RESISTORS & Portasol 
Vector 

NETWORKS Ungar 
CAPACITORS R.G. Allen Weller 

R.G. Allen Bourns 
Xcelite 

E.F. Johnson Clarostat Helper Winch 
Mallory LAMPS & LIGHTING Mallory 
Sprague Eveready Ohmite TRANSFORMERS 

Chicago Minature Dormeyer 

CIRCUIT BREAKERS 
101 

Jeffersons 
lEE SEMICONDUCTORS 

Heinemann Ledu Semi Inc. 
Microtran 

Potter Brumfield Luxo Semitronics 
Sola 

Waber Electric Leecralt Stancor 

Mag-Lite Thordarson 
CONNECTORS Stanley SWITCHES Triad 

AMP Arrow Hart U.T.C. 
Amphenol AMP 
Cablewave OUTLET STRIPS C&K TUBES 
E.F. Johnson Waber Cherry Electric Eimac 
Kulka G.C. G.E. 
Manhattan McGill National 
Paladin pors & CONTROLS Omron Raytheon 
Panduit Bourns Oslo R.C.A. 
Pomona Clarostat Otto Varian (Klystrons) 
Superior Ohmite Switchcralt TUBING 
Switchcralt Unimax Alpha 

Electrovert 
COUNTERS POWER SUPPLIES TERMINAL BLOCKS Heli-Tube 

Hecon & TRANSFORMERS AMP Panduit 
Kessler-Ellis Dormeyer Buchanan WIRE & CABLE 
Redington Microtran Curtis Alpha 
Stemco Sola Electrovert Belden 

Stancor Magnum Cablewave 
FIBER OPTICS Superior RDI Carol 

AMP Triad Siemen Iboco 
Amphenol Tripp-lite USD Madison 
Belden Cable UTC Vernitron-Beau Manhattan 
Madison Waber Weidmuller Quabbin 

• SUPERIOR HECON 
8·1250 For manufacturers' sales offices, see yellow pages· EEM 1991 
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Dependability in Motion . .. Fractional Horsepower 
Motors from Clifton Precision 

DC PM MOTORS 
Wheelchairs, door openers, welding 
wire feeders, computer periphemls, 
machine tools 

... with peak torques from 90 to 3500 oz-in., contin
uous torques from 10 to 560 oz-in., 2 inch to 4 inch 
O.D. Advanced magnetic materials ... cartridge 
brushes 

MINIATURE HIGH-lORQUE 
DC SERVOMOTORS 
Computer peripheml drives, instrument 
recorders, labomtory instruments, medical equipment, 
robotics 

... with peak torques from 2 to 50 oz-in., up to 8 
oz-in. continuous torque; .75 inch cube to 1.32 inch 
O.D. Cartridge brushes, Alnico or rare earth magnets 

INTEGRAL M01OR/ENCODERS 
& TACHOMETERS 
Robotics, computer and office equipment, 
machine tools, positioning tables 

... for dosed loop feedback: optical encoder resolution 
to 1024 cycles. Analog tachometers integral 
to motor. No assembly or alignment necessary. 

BRUSHLESS 
DC MOTORS 
Floppy and Winchester disk drives, 
machine tool drives, 
pumps, fans, robotics 

... with 40 to 150 mm O.D.; 1, 2, or 3 phase. 
Specializing in rotor/stator parts sets, with housed 
units also available. Will customize upon request. 

PM, HYBRID, AND VR 
STEPPER MOIORS 
Computer peripheml drives, office 
equipment, machine tool drives, 
avionics, & military applications 

... with step angles 1.8°, 1.875°, 15°, 30°, 45° 
90°,120°; .75 inch to 2.3 inch O.D. Ceramic 
Alnico or rare earth magnets. Available with 
integral encoders. 

BRUSH & BRUSHLESS 
DC PM HOLlOW SHAFf 
lORQUE MOTORS 
Inertial navigation platforms, 
aircraft instruments, aircraft controls 

'!lI 
, 

... with torques from 6 oz.-in. to 1000 lb. ft., 
1.1 inch to 40 inch O.D. Precision tolerances, 
gold commutators, high reliability 

Clifton specializes in custom designed products_ 
Littan 
Clifton Precision 

EEM 1991 

For information on Stepper Motors and 
Brushless DC Motors, contact Clifton Precision

South, Murphy, NC (704) 837-5115; for all other 
motor information call Marketing Department, 

Clifton Precision-North, Marple at Broadway, Clifton 
Heights, PA 19018-2495 (215) 622-1000 FAX (215) 623-6344. 

For manufacturers' sales offices, see yellow pages 8-1251 
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C Crouzet 
--------------------------------------------------------------------~~-----

Synchronous Motors and Gear Motors 

STANDARD PEAR-SHAPED GEAR MOTORS 

FIotdon UnI-DIrec1loNl R ........ 

Torque SUncWd 't:HigI SUncWd 
• 

P.rtNumber 
82344 

Sync/I'onaue 
Q_MoIor8 • State Torque 3OOln.oz. 3OO1n.oz. 3OO1n.oz. 3OOln.oz. 

D)onunlc Torque 75ln.oz. 751n.oz. 75ln.oz. 75ln.oz. 
Rumng Torque 1551n.oz. 5801n.oz. 420ln.oz. 12OO1n.oz. 

01 RPM 
2.7w 2.8w 2.7w 3.5w PoW«lnpuI 

Range of Speed 1124RPH - 150RPM 1124 RPH - 08 RPM 

-HIQh Torque, Instant stop 
-Uni-directlonal or reversible 
-Precision double bushing . 

-UL, CSA, VDE, and other 
European approvals 

-Optional: Dual Voltage, frlc
tion or one-way clutCh, low
temperature lubrlcatlon,etc. 

Typical applica1ions Include medical 
and office automation equipment, In
strumentation, peristaltic pumps, dis-
plays, and exp~rt items. , -Standardround,flatted,or 

knurled shaft . (See "Assembly Capabilities" at bot
.tom of next page.) 

OTHER GEAR MOTOR CONFIGURAnONS 
H...,.-Duly -.,-Du\J HIgh-T_ HIgh-Torque - - R_ R_ 
_M ..... _Moton O .. ,MoIora ~rMoIors 
Gear Train Gear Train GearTJain Gear Train 
DynamiC Torque: DynamiC Torque: Dynamic Torque Dynam,ic Torque: 
300 in. oz. 300 in. oz. 45 in.lbs. 25;n.lbs. 

= .... T ..... 41.&>"'· = = = __ Hl-Torque ..... .... 7 ..... 

DC Motors - Permanent Magnet 

Permanent magnet DC motors feature inter
changeable brushes. Series 82 810 and 82 800 
are built with Bintered bronze sleeve. bearings as 

DIRECT-DRIVE MOTORS 

1.55 In. 

15w 

Speed 3100RPM 3100 RPM 

GEAR MOTORS 

2.46 In. 

27w 

2100 RPM 

standard. Front ball bearing is optional on the t~t;!!~::.t:~~r::~~~~~:J 
fore-mentioned series and standard on the 82 830 
series. . 

2445 Midway Road, Carrollton, TX 75006-2503 • Tel: 214-250-1647 • 1-800-527-5311 • Fax: 214-250-3865 

8-1252 For- manufacturers' sales offices, see yellow pages EEM 1991 
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C Crouzet 
----------------------------------------~-~--

Stepping Motors 

Holding Torque 
In. oz. (mN.m) 

Motor 2 Ph_ 4P ..... 

82910 3.5 ( 25) 2.8 ( 20) 

82920 9.9 ( 70) 8.07 ( 57) 

82930 25.5 (180) 21.9(155) 

82940 42.5 (300) 42.5 (300) 

GEARHEAD OPTIONS 
Pea,·Shaped 
Gear Motor. 
Gear Train 
Dynamic Torque: 
75 io. 02. 

H...,.Duty 
G.,Moto,. 
Gear Train 
Dynamic Torque: 
300 in. oz. 

Step Stopel 
Anglo Tum 

7.5 48 

7.5 48 

7.5 48 

7.5 48 

STEPPING MOTORS 
7.50 • 2 PHASE AND 4 PHASE 

MOTORS 

Opemlng 
Vol'-

5.12.24 

5.12.24 

5.12,24 

5.12.24 

All Crouzet direct-drive stepping motors are 
available with an optional gearhead, as 
shown in examples below. 
Custom modifications are available upon re
quest for quantity orders. 
Typical applications include medical equip
ment, printers, card readers, chart recOrders 
and export Items. 
(See "Assembly Capabilities" below.) 

R ...... ncePer ....... 

21'_ 
.-"-VI>,-,- '.,,1>,-,-

12.9 66 

10.7 46 

9 22.3 

5.2 26.7 

Hlgh·Torque 
GH,MotOfl 
Gear Train 
Dynamic Torque 
45 in. Ibs. 

SVDC 

286 15.5 

198 10.7 

115 7.4 

96 7.4 

4PhoH 
8_ 

12V 

66 

46 

32 

26.7 

24VDC ;-
286 10 

238 12 

138 14 

115 16 

High· Torque 
Gea,Motora 
Gear Train 
Dynam,ic Torque: 
25 in. Ibs. 

~~ ~~ ~~ ~~ Hm H_ u~ um 
~.~2W~ _________ ~~.~ .. ~a __________ ~~~"_-~ ____ ~~~~H=M~7 ______ ~~~ 

Shaded Pole Gearmotors Instrument-grade shaded pole gearmotors are 
designed for exceptionally low noise operation 
and long life. Features of this high quality line in
clude rugged die-cast gear case, optional fast 
stopping brake, and choice of metal or delrln 
gears. Output speeds range from 5 to 120 RPM 
and dynamiC torque ratings range from 5 to 50 
in.lbs. 

Assembly Capabilities 

~ ... 
4.~ifJ." 
4?>:41~~ 

~ .... 
One of Crouzet's specialties is creating and supplying 
motor "packages". Our ability to supply motors com
plete with connectors, capacitors, protective sleeves, 
various shaft attachments, special mounting plates, and 
even switches, allows us to meet virtually any applica
tion requirement. 
Crouzet will help you save time, money, and aggrava
tion, with a complete motor package. 

2445 Midway Road, Carrollton, TX 75006·2503 • Tel: 214·250·1647 • 1·80()"527·5311 • Fax: 214·250·3865 
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The more demanding your 
motion application, the more 
you need to talk to us. 

STEPPING MOTORS 

These permanent magnet 
and variable reluctance 
motors are made in a 
broad range of configu-
rations and step angles 
from 1.8° to 90°, with 
high positioning accuracy 
of ±3% noncumulative. 

These units will pro-
duce exceptionally high 
torque/size ratios, are 
easily controlled by dig-
ital commands and oper-
ate at slewing rates. of 
20,000 steps/second 
and higher. 
Sizes: 8, 11, 15, 18, 
20, 23, 34, and 42 
bidirectional. 

CLOSED-LOOP 
STEPPING MOTORS 
When improved perfor
mance and load varying 
requirements are beyond 
the range of a standard 
stepping motor, the 
closed-loop stepping 
motor will supply ~e 
extra control, power, and 
performance needed to 
meet the requirements. 
Sizes: 23, 34, and 42 
bidirectional. Maximum 
speeds 3000 RPM con
tinuous, 4500 peak. 

UNEAR ACTUATORS 

Based on our 1.8° per-
manent magnet stepping 
motors, these linear actu-
ators transform rotary 
motion of the rotor into 
linear motion of the 
lead screw. 

Units operate over a 
wide temperature range 
and offer extremely fine 
resolution and high linear 
force up to 1 ton. 

The threaded shaft does 
not rotate, therefore criti-
cal speed problems asso-
ciated with rotating a 
long shaft are eliminated. 
Standard units feature a 
CRS rolled thread shaft 
and a bronze rotating nut. 
Sizes: 23, 34, and 42. 

INSTRUMENT MOTORS 
AND GEARMOTORS 
Our compact, permanent 
split capacitor motors 
and gearmotors are made 
in induction, torque, and 
synchronous versions. 
Sizes: 25 and 29. 
Available with 2,4, or 8 
poles, single or 2-phase, 
50 and 60 Hz, gear ratios 
to 1800:1, output to 150 
oz. in. Motors up to 
1/100 liP. 

BRUSHLESS 
DC MOTORS 
When life,. EM! genera-
tion, maintenance costs, 
efficiency, and output-
per-cubic-inch are impor-
tant factors, brushless 
DC motors offer an attrac-
tive solution. New elee-
tronic components and 
rare earth magnets 
increase the growing pop-
ularity of these motors. 
Sizes: 8, 10, 15, 18, 23, 
31, 34, and 39. 
Drives: Unipolar and 
bipolar to 20 amps and 
350 VOe. 

SERVO MOTORS . 
AND GEARMOTORS 
Servo motOrs are 2-phase 
AC induction motors 
with permanently lubri
cated and shielded ball 
bearings. They can be 
controlled by solid state 
amplifiers, offer precise 
control, fast response, 
and are inherently imped
ance protected. Servo 
gearmotors have a high 
torque-to-inertia ratio. 
Reductions from 3:1 
to 3600:1. 
Sizes: 8 thru 23 for 50/60 
or 400 Hz operation. 
Gearmotors offer smooth, 
low-speed operation at 
moderate output torques. 
Lubricated motor ball 
bearings for maintenance
free operation. Outputs 
1/500 to 1/20 HP Ae. 

-EASTEIIN AlII 
DEVICES, INC-
1E Progress Drive, Dover; NH 03820 
TEL: 603-742-3330 • FAX: 603-742-9080 

SYNCHRONOUS 
MOTORS 
EAD is the North 
American leader in the 
design and manufac-
ture of hysteresis/ 
synchronous motors. 
Sizes: 10 to 56, to 1f2 liP. 
Synchronous (hysteresis 
and reluctance) motors 
produce smooth opera-
tion and precise speed 
which will not vary with 
load or voltage. 
Hysteresis-synchronous 
motors develop smooth, 
constant starting and 
accelerating torque. They 
synchronize any load 
within their torque rat~ 
ing regardless.of inertia. 

Available in 1-, 2- and 
3-speed designs. 

TORQUE MOTORS 

Torque motors offer 
smooth, moderate accel
erating torque and low 
speed,withspeedranges 
from near zero to near 
synchronous. Options 
iru;1ude shaft styles and 
extensions, nonstandard 
voltage and frequency, 
various mounting styles. 
Sizes: 25,34, and 44 
open or totally-enclosed 
construction. 

BLOWERS, FANS 

Move air from 3 to 2000 
cfm quietly. From 11f2' 
to 10' in diameter. 
Centrifugal blowers: 
Deliver air at relatively 
high static pressure. 
Tubeaxial fans: Move 
air through a wide 
range of volumes at 
medium pressure. 
Vaneaxial fans: Move 
air axially over a wide 
range of volumes at 
relatively high pressure. 
Propeller fans: Move 
air in large volumes at 
low pressure. 
Mixed flow fans: Move 
air where it needs to be 
dispersed radially. 

INDUCTION MOTORS 

I-phase and 3-phase 
models and both high 
and low slip. 

Single-phase motors 
available in permanent 
split capacitor and capaci
tor start versions. 
Sizes: 10, 18, 25, 31, 34, 
39, and 44. 

Outputs to 1f2 liP. 
Available in both 50/60 
Hz and 400 Hz versions. 

8·1254 For manufacturers' sales offices, see yellow pages EEM 1991 
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------------------------------_.... .... ......... ----------------------------------.:: .... t1...,~ 
ELTROL 'CORPORATION 

DC SERVO SYSTEMS 
For applications requiring closed servo loop performance 

MODEL 7·300·030·00 
BRUSH LESS D.C. VELOCITY 
SERVO SYSTEM 

The basic system includes the 
following: 
• Brushless DC servo controller 
• Brushless DC motor 
• Commutation position encoder 
• Incremental optical encoder 
The system provides precise velocity 
control in a complete package: Internal 
D.C. power supplies, crystal reference, 
controls for bidirectional rotation and 
variable speed, digital speed readout, 
operating controls and status 
indicators. 
Instantaneous speed regulation to 
±.001% 
Fault protection: Overtemperature, 
shorts to ground, shorts across motor 
Current loop: High bandwidth with 
current limiting 
Input power: 115/220VAC, 1 <p', 
50-60Hz 

The Eurocard Phase Lock Servo 
Controller included in Model 
7-300-030-00 is available as a 
separate item. 

MODEL 5-156-028-00 
BRUSH OR BRUSHLESS D.C. 
SERVO CONTROLLER 

This EUROCARD provides closed 
loop four quadrant PWM control of 
motor velocity or torque. It offers 
maximum flexibility. Many operating 
features are set by pluggable jumpers. 
Variable compensation and gain by 
plug-in component carrier and trim 
pots simplify set up of closed loop 
operation. 

FEATURES 
• Single 24-60 volt P.S. 
• Adjustable current 5-15 amps 
• High efficiency 24KHZ PWM drive 

scheme minimizes EMI in noise 
sensitive applications 

• Fault protection for excess tem
perature, speed, voltage, current, 
and motor stall 

• Digital inputs command enable/ 
reset, brake, and ± travel limits 

• Differential amplifier for ± 10V 
input command 

• Velocity F/B from commutation 
sensors, encoder, or DC tachometer 

MODEL 6·120·024·00 
BRUSH-TYPE LINEAR D.C. 
SERVO CONTROLLER 

Motion control of pOSition, velocity, or 
torque. 
Simple adjustments for application 
adaptation 
Peak output current: 2-10 amps 
Linear operating mode: No switch
ing EMI, high servo stiffness, no 
~rque dead zone 
Fault protection: Shorts ac ross motor, 
shorts to ground, peak and time de
pendent continuous foldback current 
limits, external fault indication and 
reset. 

The Eltrol motor-tach shown above 
is ideally suited to take full advan
tage of the servo controller's 
capabilities. 

Eltrol Corporation is an engineering oriented firm specializing in D.C. servo systems. We provide standard, modified 
standard or custom designed systems to your electrical and mechanical specifications. 

EEM 1991 

Write or call us today for additional information. 

.................. -
1: .... t1...,~ 
ELTROL CORPORATION 

20942 Osborne Street 
Canoga Park, CA 91304-1846 
(818) 709-0131 FAX # (818) 709-0132 

For manufacturers' sales offices, see yellow pages 8·1255 
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~ ........ ~D •.• C •. M.O .. TO.R.IZ.E.D.PO .. TE.N.TI.O.M.E.TE.RS ............ .. 
SYSTEMS 

Maw WIlU!WOUND (l-l/4'dW 10tum 

RPMSAVAIlAIILE: ....... "" ......... " ... "".. 0.06to210 
RESISTANCE RANGIE: " .. " ...... ".""",,." 100 to lOOKO 
POWERAA11NG: "'''''''''''H'''''''''''''''''' 2.0walt 

MC20A WIRIIWOUND (1-1/4' dW 10tum 

RPMSAVAlLAI!I.E: ""." .. "" .... """,, .. ,,... 0.06to210 
RESISTANCE RANGIE: .. """""",,.,," ..... ,, 100 to lOOk D 
POWERAA1lNG: "."" ... """" .. " ....... _ ..... 3.0walt 

MC20-2W1lU1WOUNDduallJlll18 (l-1/4d1a)lOtum 

RPMSAVAlLAI!I.E: ... " .................. "....... 0.06 t0210 
RESlSTANCERANGlE: """ ......... ".......... lOOto lOOkD 
POWER AA1lNG: " .... " ... "" .. """"" ..... _ 3.0walt 

MC20-3W1RIIWOUND(I-S/8dW 10tum 

RPMSAVAlLAI!I.E: .""""" .. "" .... ,,,,....... O.06to60 
RESISTANCE RANGE: """" .... "."",, .. ,," 100 to lOOk D 
POWER AA1lN9: "" ...... " .... """ .. ,, .. "..... 3.0walt 

MaRS WIRIIWOUND C2.IlO" ... ) 10 tum 

RPMSAVAlLAI!I.E: .. " .. "" .... """ .. "",,.. 0.06 toliO 
RESISTANCE RANGE: .... "" ..... "" .. "" .. ". 0.5to lOOKD 
POWERRAllNGI: ........ " .................... ". 5.owalt 

All Resistance Ranges shown are standard. 
O1her resistance values are available. 

I MOTORIZED MUm - TURNS - 6 or 12 VDC 

LOW COST Industrial 
grade general pu~ 
for process control, 
spe:ed control adj1;t.stors 
and remote control. 

MiI .. Spec type general pur
pose control. 

Dual Gang For Fully 
Fed-Back Systems. 

DiRital Turns Counting 
Dud is pre-assembled 
and calibrated to motor
pot at factory. 

High ResoMion. Limit 
Switches at one or both 
ends of travel. 20 or 30 
turns available. 

FOR SERVO POSITIONING CONTROl CRCUITRY; SEE OUR AD IN EEM (Control Systems & Components). 
SEE OUR POTEN11OMETERS IN EEM (Potentiometers. Trtnvners. Controls & Rheoatcrta) 

ETI SYSTEMS· 215 Via Del Norte' Oceanside, CA 92054 TEL: (619) 757-7770 FAX: (619) 757-2305 
DMAIn: PcIerfe IncIuftW Enlllp ..... Inc. 

8-1256 For manufacturers' sales offices, see yellow pages EEM 1991 
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~ .......... D_.C_._M_O_TO_R_IZ_E_D_P_O_TE_N_TI_O_M_E_TE_~ .......... .. 
SYSTEMS 

I HEAVY DUTY MOTOR. GEAR - 6,12 or 24 VDC 

Ma6.;1 WIlUIWOUND dwollJlll'8 (2'oq)101um 
MC46 • 5 W1UWOUNDoIasJe IJIIl'8 

RPMSAVAIIABlE: ................................ 0.<1610276 
RlSlSTANCERAlGE: """"""""""""'" o.&to lOCka 
POWERRA1INGI: .............................. _. 15.0walt 

MaE - WIREWOUND (1-1/4" dia) 

RPMS AVAIlABlE: ................................ 0.06 to 210 
RESISTANCE RANGE: ........................... 50 to lCl< n 
POWER RATING: ................................... 0.5 watt 

MaP CONDUCl1VB PLASTIC (2" dia) 

RPMS AVAIlABLE: ................................ 0.06 to 210 
RESISTANCE RANGE: ........................... lKto lCl<O 
POWER RATING: ................................... 1.0 watt 

MaP -2 CONDUCl1VB PLASTIC (2" dia) 

RPMS AVAILABLE: ................................ 0.06 to 210 
RESISTANCE RANGE: ........................... lKto lCl<O 
POWER RATING: ................................... 1.0 watt 

MaP - CONDUCTlVEPLASTlC (1-1/2" dia) 

RPMS AVAIlABlE: ................................ 0.06 to 210 
RESISTANCE RANGE: ........................... lK to 10Kn 
POWER RATING: .................................. 2.0 watts 

I MOTORIZED SINGLE TURNS - 6 or 12 VDC 

18 to 25 oz. in. torque. 
R~ed when attach 
ing the P.Otentionteter 
output shaft to another 
gear or mechanism. 

General purpose. Potenti
ometer teniUnals allow 
Plug on Connectors, Simpli
fying Harnessing. 

Same as MC2E, but with 
Conductive Plastice1ement 
for essentiall infinite 
resolution and ronger life. 

Unit has 5 Amp Snap Ac
tion Switches at both ends 
of travel. 

Conductive Plastic element 
for essentially infinite res0-

lution and 50,000,000 turns 
life. 

All resistance ranges shown are standard. other resistance values are available, 

FEATURES of Ell SYSTEMS D.C. Motorized Potentiometers: Slip clutch between gearmotor and potenti
ometer allows manual adjustment when power Is off. Operating temperature range -300e to +65oe. 
Driver boards for self-contained closed loop servo pOSitioning available. Motor speeds up to 18000 
RPMs are extremely responsive and may be pulsed similar to stepper motors. 

FOR SERVO POSIllONING CONTROL CIRCUITRY. SEE OUR AD IN EEM (Control Systems 8< Components). 
SEE OUR POTENTIOMETERS IN EEM (PotantlometersJrtmmers. Controls 8< Rheostats) 

ETI SYSTEMS· 215 Via Del Norte . Oceanside, CA 92054 . TEL: (619) 757-7770 . FAX: (619) 757-2305 
DMIIion: PalMa InduetrW En ..... "-. Inc. 

EEM 1991 For manufacturers' sales offices, see yellow pages e-1257 
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R _____ A~.C!!. !!M!!O!!TO!!·!!RI!!ZE!!D!!P!!O!!T!!EN!!T!!IO!!M!!E~T~ER-S-------
SYSTEMS I MOTORlZf!D MULTI - TURNS - 24 or 115 VAC I 

MACZW - WIRBWOllND (2·cIlax4-l/4·....,., 
RPMS AVAn.ABLE: ........................................ 1.2.5. 10 & 15 
RESISTANCE RANGE: ........... ........................ 100 to 100< n 
POWER RATING: ................................. :......... 2,0 watt 

MAC46- WIRBWOUND (2·oq.x6·....,., 
RPMS AVAIlABLE: .................. ; ..................... 1.2.5.10& 15 
RESISTANCE RANGE: .................................... 0.5 to 100< n 
POWER RATING: ........................................... 5.0 watt 

MAC4RC - WlREWOUND (2·oqx6013/16· max) (pictured) 

RPMS AVAIlABLE: ........................................ 1.2.5; 10 & 15 
RESISTANCE RANGE: .................................... 0.5 to 100< n 
POWER RATING: ........................................... 5.0 watt 

MAZW - WIREWOUND (2-3/s·highx 1-1/2" wide x U75· !ons max.) 
RPMS AVAIlABLE: ........................................ 0.06 to 210 
RESISTANCE RANGE: .................................... 100 to 100< n 
POWER RATING: ........................................... 2 watts 

MOTORIZED SINGLE TURNS - 24 or 115 VAC 

MACZE- WIREWOUND (2·cIla.x3-1/2"max) 
RPMS AVAILABLE: ........................................ 1,2,5.10& 15 
RESISTANCE RANGE: ................................... 50 to Ill< n 
POWER RATING: ........................................... 0.5 watt 

MACZP - CONDUCTIVE PLASTIC (2"dia. x 3-l/2·max.) 
RPMS AVAIlABLE: ........................................ 1,2.5, 10 & 15 
RESISTANCE RANGE: ................................... 11< to Ill<n 
POWER RATING: ........................................... 1.0 watt 

General Purpose 10 tum 
Wirewound element for 
excellent output stabil
ity. 

High Wattage, high 
resolution. Now uses 
MR.46potentiometer. 

Urnit Switches at one or 
both ends of traveL High 
Wattage. With Circuit 
Board. 

High RPM with AC input
uses DC motor. General 
pwpose. 

General Purpose. Wire
wound element for ex
cellent output stability. 

Conductive Plastic for long 
life and essentially infinite 
resolution. 

FEATURES of ETI SYSTEMS Motorized Potentiometers, Slip clutch allows manual adjustment when power Is 
off. Operating Temperature range: -300C to +65°C. A.C. motors are UL approved, reversible. Circuit 
board (optional), packages the starting capaCitor, balanCing resistor and braking diode. Braking diode 
prevents motor coasting, 

FOR SERVO POSITIONING CONTROL CIRCUITRY. SEE OUR AD IN EEM (Control Systems & Components). 
SEE OUR POTENTIOMETERS IN EEM (Potentiometers.T~mmers. Controls & Rheostats) 

ETI SYSTEMS· 2J5 Via Del Norte' Oceanside, CA 92054 . TEL: (619) 757-7nO . fAX: (619) 757-2305 
Dlvllllan: Palari. Induetrlal En/BIPriaaa, Inc. 

8-1258 For manufactUrers' sales offices, see yellow pages EEM 1991 



3500 MOTORS. DRIVES. & ROTATING EQUIPMENT 3500 

R _A. ,C.' .M.O.TO_RI.ZE.D.P.O.T.EN.T.IO.M_ET.E.RS.\.M_O.TO.R.IZ.E.D.C.O.M.P.O.N.E.N.TS_ 
SYSTEMS 

MOTORIZED MULTI - TURN - 115 VAC 

MAC4RS - WIRE WOUND (2.25' dla x 9' max) 

RPMS AVAILABLE: ........................... 1. 2. 5.10 
RESISTANCE RANGE: ...................... 0.5 to 100KO 
POWER RATING: .. ........................... 5.0 watt 
UMIT SWITCHES ..................... ........... 5 Amp Snap Action 

Pre-assembled with dial 
and connectors for con
venience In harnessing. We 
can also offer color-coordl
noted panels. 

Resistance Range shown Is standard. Other resistance values available. 

MOTORIZED RHEOSTATS & VARIABLE TRANSFORMERS 

MOTORIZED RHEOSTAT 

CONTROL YOUR POWER NEEDS 

Automatically or Remotely control ( 
power needs with a Moto~lzed 
Rheostat or Variable Transformer 
from Ell Systems. 

• Single or Multi gangs available 

6, 12 or 24 VDC 

• 24 or 115 VAC 

Many RPM Selections 

POSITIONING CIRCUITRY 
AVAILABLE 

MOTORIZED VARIABLE TRANSFORMER 

ETI SYSTEMS· 215 Via Del Norte . Oceanside, CA 92054 . TEL: (619) 757·7770 . FAX: (619) 757·2305 
DMIIian: PoIarie lndueIrial Enterpri_. Inc. 

EEM 1991 For manufacturers' sales offices, see yellow pages B·125~ 



3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

R ______ .RO_TA.R.y.A.C.TU.".JO_RS ________ _ 

SYSTEMS I VALVE POSITIONERS I 
Patented design addresses safety and downtime, torque concems, and perhaps most critical, "styction". From 
10-tum needle valves to regulators requiring 200 in.lbs. of torque, ETI Systems offers the precision functioning 
and feedback devices that fit your requirements. 

MODEL VA7003 VALVE ACTUATOR 
CHASSIS MOUNT 

OPTIONS: Manual knob adjust 
Feedback potentiometer 
UmIt SWItches 
Color combinations 
Enclosures 

VALVE ACTUATOR DRIVER BOARD 
Model VC6600 

• Servo Control with feedback, 
• Inputs to position valves are: 

Oto1OVDC. 
4to20MAor 
16 Bit blnal'(, 

• Non-standards available. 

For quotat1on: Specify valve torque. number of turns, type of liquid 
or gas. Or, send us your valve to be motorized. Actuators can be 
panel or chassis mounted, or we will place actuator In an enclosure. 

WATER REGULATOR ADJUSTOR 
Model VMIOO (D.C. or A.C. Motor Voltage) 

Housing Is 5' In Dla, and contains: \ 
' End travel limit switches. 
· Feedback position potentiome

ter. 
· Multiple motors (patented). 
provides higher torque. better 
load dlstrlbutton and prevents 
catastrophic motor failure. 

· Energy absorbers (patented) 
reduces sticking. 

........... 
Valve or regulator 
(customer provided 
or designated). 

Bracket Is detachable 
or custom made. 

WATER REGULATOR FEEDBACK 
Model VL2360S 

FOR MOTORIZED POTENTIOMETERS SEE OUR AD IN EEM (Motors. DrIves at Rotating Components). FOR SERVO POSITIONING CONTROL CIRCUIfRY. 
SEE OUR AD IN EEM (Control Systemt at Components). SEE OUR POTENTIOMETERS IN EEM (Potentlometers.Trlmmers. Controls at Rheostats) 

ETI SYSTEMS· 215 Via Del Norte' Oceanside, CA 92054 . TEL: (619) 757-7770 . FAX: (619) 757-2305 
OMIIon: ,..,. 1ndue1r181 ent.rprIIH ...... 

8-1260 For manufacturers' sales offices, see yellow pages EEM 1991 
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3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

SUP RING ASSEIVIBUES BEST 
DELIVERY 

SEPARATE ROTOR AND BRUSH BLOCK ASSEMBLY - STOCK DELIVERY 

TYPE 1201- 2 Ring TYPE 1~301- 3 Ring -l .75 r-- =1.56r 
'
187-l1§j1--I 12" Lead 

.230--1 :':::::::::"'-- 1.~0 

(refl ::::::::,:: I2 r 
.12 ~~112"Lead 

.125 --I ' ~ b02 1!50 
(refl - Dia Dia 

<~ 
~.50f--j .561-

Slip Ring Assembly Type 1057 
Separate Rotor and Brush Block 

5 amp - 30 rings max - Bore 1.002 dia max 
1/8 wide slotted hole 

-I j:-.310( Refl 

I ~ /Rotor L ead 

-
Rotor 

Set Screw ::.... 
.270(Ref I-

+ + 
..... .;,.~/"""' J 

1---- ,J.. 'i ,~ . . ~.' .. 

. I- - _1- .230(Refl 
Length 

0.50 + 0.12O(no. rings· 11 

Slip Ring Assembly Type 1186 

Dia 

Rigid Tube Housing ~ Exposed Stator Terminals 
5 amp - 50 rings max - Bore 1.002 dia max 

1·5,. 1,56 + o,:-;:~!h Rings -1) -I 
Rotor 
Lead - -- - ----,-

, ,', .. , ,,,x .. " '.. .. .. ',' 2.50 Dia 

~e 
___ ~1 

1/8 Dia Pin 

CHARACTERISTICS 

RPM: Rigid one piece housing eliminates bearing 
alignment problems 

RINGS: Coin Silver 5 AMP Rings 

BRUSHES: Silver Graphite 
Fabricast Grade FAG 180 (80% AG - 20% CI 
Two brushes per ring 
Brushes individually removable and replaceable 

NOISE: 10 Milliohms dynamic resistance MAX 
5 Milliohms MAX with 4 brushes per CKT 

HI-POT: 1000 VAC60 CYCLE for 15 seconds. 

TYPE 1401- 4 Ring -l.75 
.lB7-11--

TYPICAL END VI EW 

Slip Ring Assembly Type 1302 
Sealed Housing 

5 amp - 50 rings max - Solid Bore 

Slip Ring Assembly Type 1067 
Rigid Tube Housing - Exposed Stator Terminals 

5 amp - 100 rings max - Bore 2.252 dia max 

ROTOR: One piece steel sleeve 
Ring complement vacuum cast on 'sleeve as unit 
with epoxy dielectric 

COVER: Easily removable for brush and ring inspection 

BEARINGS: Shielded or sealed ball bearings 

PART NUMBER CODING - Specify fully when ordering 

Bore 
Type (I nches) 

Lead 
No. Length 

Rings (I nches) 
Lead '( Shielded - S ) 
Type Unshielded - U 

x----x------x----x----x 
WRITE OR PHONE FOR THE FABRICAST CATALOG 

~abrl·cast Inc CUSTOM MANUFACTURERS 
~ I ,. OF SLIP RING ASSEMBLIES 

-

1 

P.O. BOX 3176, 2517 SEAMAN AVENUE, SOUTH EL MONTE, CALIF. 91733 Phone (818) 443·3247 FAX (818) 443·5594 

8-1262 For manufacturers' sales offices, see yellow pages EEM 1991 



3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

BRUSH ASSENIBUES 
LEAF TYPE (BRUSH MATERIAL· FAG 180 LEAF MATERIAL· BeCu) STOCK DELIVERY 

5.0 AMP DOUBLE BRUSH 5.0 AMP DOUBLE BRUSH 5.0 AMP DOUBLE BRUSH 5.0 AMP DOUBLE BRUSH 
PIN 1103004 BRUSH .040 WIDE PIN 1050006-13 BRUSH .040 WIDE PIN 1050006-5 BRUSH .040 WIDE PIN 1050006-2 BRUSH .040 WIDE 

j ~1.625---1 I 
0.125 --II-- Ii.. 

f~T 
0.122 0.062 Di. 0.062 

~,.75O-=----I 
t ~ f-- l.....i 
,~t 

0.124 0.062 Dia 0.060 

E.='.875----j 
t:>?5--=J I-- l.....i 
,~t 

0.186 0.116Dio 0.060 

~'.875-:---i 
I ~ r-- 1-.1 
~t 

0.,t55 0.093 Dis 0.060 

~AS~eq'd 
~(S 0.,87'yZ)"-l, 
~l 

As Req'd 
~ 0.187"'y' ~ 
0.010 (STK) ~)--

0.156 

~6 I ~j As Req d 

0.187,,/ ~ ~ ' As Req'd 

~ 0.187'y' ~ 
0.010 (STK) ;..." 0.010ISTK) 

0.156 0.156 

0.010 (STK) ~)--
0.156 

"AS REQ'O" ANGLE IN FREE STATE - LEAF WITHOUT BRUSH WOULD TOUCH RING SURFACE 

2.0 AMP SINGLE BRUSH 2.0 AMP SINGLE BRUSH 
PIN 1113001 BRUSH· .040 WIDE PIN 1120051 BRUSH· .040 WIDE 

0.0620ia 

~0.900--jJ. 
" "T 0.062 0.045 

$Q.d4~75~ 
LI rO.219 1--.1 
t 0.0650ia , 

0.093 0.045 Di. 0.062 

L 1 '+---....,...0-,0.,56 
0.012 (STK) 0.187--/ fJ t= +-I--..,.D....,~56 

0.010 (STK) 0.187--1 P" 

PLUNGER TYPE (BRUSH MATERIAL· FAG 180 HOLDER· BRASS) 

2.5 AMP CAPACITY 

3/32" SQUARE BRUSH 
• r U_=~'" 

118" SQUARE BRUSH 

5.0 AMP SINGLE BRUSH --I" PIN 11170032.37BRUSH •. 062 W~T 

L -r°·WO.312 -*-
9'T-1~ " 
L 0.1400ia (TYP) 0.093 

f 
0.012 (STK) 

STOCK DELIVERY 

25 AMP CAPACITY 
1/4" x 1/2" RECTANGULAR BRUSH 

'~aB 
1°·875::;] 

I rO.625 l 3/32 Square 

G----+..l ~ 
• ¥. 

1/8 Square 

~';:'J I '''* .~ 0.850 Jia II . 0.6~2 • 1/2 iJ . D,a + 
0.295 

Dis 
0.204Dia 

HOLDER ASSY PIN 1070004-1 
CAP ASSY PIN 1010004·2 

3132 
Square 

IJIII"II"IC -.1 ! ••• ~. 

BRUSH ASSY PIN 1012·1 

HOLDER ASSY PIN 1051032·1 
CAP ASSY PIN 1061032·2 

~:4squar. 
BRUSH ASSY PIN 1072·2 

BRUSH MATERIAL 
• Fabricast grade Fag 180, the universal low noise level grade used for all 

standard brush assembles. 

• Fabricast grade FAG 193, the lowest noise level grade, however, the ring 
surface speed is limited to 250 SFM. 

• Fabricast grade FAG 150, the highest surface speed grade, however, 
noise levels are compromised. 

Grade No. 

FAG150 

FAG180 

FAG!93 

WRITE OR PHONE FOR THE FABRICAST CATALOG 

I 

HOLDER ASSY PIN 1092006-1 
CAP ASSY PIN 1092006·2 

~ 
~ 

BRUSH ASSY PIN 1092003 

Recommended Carrying 
Composition Surface Speed Capacity 

50% siiver, Over 3500 100 Amps 
50% graphite ft. per min. per sq. in. 

80% silver, Up to 3500 250 Amps 
20% graphite ft. per min. per sq. in. 

93% silver, Up to 250 300 Amps 
7% graphite ft. per min. per sq. in. 

"'abrl·cast Inc CUSTOM MANUFACTURERS 
~ I ,. OF SLIP RING ASSEMBLIES 

2 

P,O. BOX 3176. 2517 SEAMAN AVENUE. SOUTH EL MONTE. CALIF, 91733 Phone (818) 443·3247 FAX (818) 443-5594 

EEM 1991 For manufacturers' sales offices, see yellow pages 



3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 

SUP RING ASSEMBUES SELF-CONTAINED 
RIGID TUBE HOUSING 

DISTINGUISHING CHARACTERISTICS 
Rigid one piece housing eliminates bearing alignment problems. Larger 
section bearings are generally used in these units for a more rugged unit. 

~0.5 LENGTH"B"~ 
/STATOR TERMINAL 

F--- -- -- (-ROTOR LEAD 

~oIIiIIIl~8·,,,~···,~·,·,~,,,,~·,,~·,,~" .. ·<~" -~, ~ilxg:t: II!' 
~~~- ~~1-- -------------+~ 

+. 
-.000 

BOREDIA. 

L-l------------l-f.ii'i!'!l. r--_",,-TA" 

~ 

DIA. 

.Ill ~ 
HOUSING RESTRAINING PIN.# ROTOR SET SCREW 

3500 

3 

BORE OIA "A" INCHES 
NO. RINGS CURRENT HOUSING 

TYPE LENGTH "B" INCHES OIA 
NOMINAL RANGE MAX. AMPS "e" 

1230 Solid 100 3.50+.120 rings -11 2.50 

1186 1.000 0-1.002 100 5ampstd 1.56 + ,120 (no. rings -11 2.50 
2 brushes 

1197 1.250 1.0-1.252 70 per ring 1.56 + .130 (no. rings -1) 3.50 

1289 1.500 1.25 - 1.502 100 1.56+ .150 (no. rings-11 4.00 

1067 2.000 1.5 -2 •. 252 100 10 amp std 2.06 + .181 (no. rings -11 4.50 
or 10 noise 

1420 3.000 2.25- 3.002 100 4 brushes 1.38 + .181 (no. rings-11 4.75 
per ring 

1506 3.500 3.0- 3.502 100 2.88 +.200 (no. rings-1) 6.60 

1390 4.000 3.5 - 4.252 100 2.00 + .187 (no. rings -1) 5.75 

* RING COMPLEMENT MAY BE LIMITED BY ABILITY TO PASS ROTOR LEADS UNDER BEARINGS. 
* FOR 50 AMP STANDARD POWER ASSEMBLIES SEE POWER ASSEMBLY SECTION. 
* INSTRUMENT AND 50 AMP POWER CIRCUITS MAY BE CAST ON COMMON SLEEVE. 

CHARACTERISTICS ROTOR: One piece steel sleeve 

RPM: Rigid one piece housing eliminates bearing 
alignment problems 

RINGS: Coin Silver 5 AMP Rings 

BRUSHES: Silver Graphite 
Fabricast Grade FAG 180 (80% AG - 20% C) 
Two brushes per ring 
Brushes individually removable and replaceable 

NOISE: 10 Milliohms dynamic resistance MAX 
5 Milliohms MAX with 4 brushes per CKT 

CURRENT: Noted in tabulated block 
Rating may be doubled with 4 brushes per CKT 

HI·POT: 1000 VAC 60 CYCLE for 15 seconds 

Ring complement vacuum cast on sleeve as unit 
with epoxy dielectric 

ROTOR LEADS: 5 AMP Leads - 20 GA per MIL·W-16878 TYPE "E" 
Lead exit as shown on most units. Maximum 
ring complement may require smaller wire or 
leads to exit both ends. 

HOUSING: One piece tube construction 

COVE R: Easily removable for brush and ring inspection 

BEARINGS: Shielded or sealed ball bearings 

PART NUMBER CODING - Specify fully when ordering 

Bore 
Type (I nches) 

Lead 
No. Length 

Rings (Inches) 
Lead ( Shielded· S ) 
Type Unshielded· U 

x----x~--~x----x----x 

WRITE OR PHONE FOR THE FABRICAST CATALOG 

~abrl·cast Inc CUSTOM MANUFACTURERS 
~ I ,. OF SLIP RING ASSEMBLIES 

'.0. BOX 3176, 2517 SEAMAN AVENUE, SOUTH EL MONTE, CALIF. 91733 Phone (818) 443-3247 FAX (818) 443.5594 

8-1264 For manufacturers' sales offices, see yellow pages EEM 1991 



3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

SUP RING ASSFMBUES SELF· 
CONTAINED 

SELF CONTAINED RIGID HOUSING SLIP RING ASSEMBLIES 
DISTINGUISHING CHARACTERISTICS 
Rigid one piece housing eliminates bearing 
alignment problems, Bearings are thin section 
aircraft torque tube type or Kaydon KA series, 

f----B----/ 
,.....Stator !.8rm~_ 

PART NUMBER CODING - Specify fully whon ordering 

Lead 
Bore No. Length Lead ( Shielded - S ) 

Type linchesl Rings (inches) Type Unshielded - U 

X--- X--- X---X---X 

CHARACTERISTICS 

REPLACEABLE BRUSH ASSEMBLIES 1000 VAC HYPOT -
RPM: Rigid one piece housing elhninates bearing 

alignment problems. 

TYPE 

4100 
4150 
4200 
4237 
4268 
4350 
4400 
4462 
4500 
4600 
4700 
4800 
4900 
1271 
1291 

BORE OIA "A;'inches NO. 
RINGS CURRENT 

Nominal Range MAX 
,500 ,250- .502 48 

1.000 .000·1.002 64 5 amp std 
1.312 1.000-1.312 100 2 brushes 
1.750 1.312 - 1.752 78 per ring 
2.000 1.750 - 2.002 100 
2.750 2.250 - 2.752 100 10 amp std 
3.250 2.750· 3.252 100 or 10 noise 
3.750 3.250 - 3.752 100 4 brushes 
4.250 3.750 - 4.252 100 per ring 

5.250 4.250 . 5.252 79 
6.250 5.250 - 6.252 63 
7.250 6.250 - 7.252 58 
8.750 7.250 - 8.750 58 
1.000 .000- 2.000 15 50ampstd 
3.000 2.000 . 3.252 9 50 amp std 

LENGTH "B'; inches 

1.19+ .125 (no. rings-1) 
1.19 + .120 ('no. rings· 1) 
1.19 + . 125 Ino. rings -1) 
1.19+ .130 Ino. rings· 1) 
1.28+ .150Ino. rin •• ·ll 
1.75+ .150 Ino. rings - 11 
1.75+ .187 I no. rings-I) 
1.75 + .160 Ino. rings-I) 
.1.75 + . 187Ino. riniis-l) 
1.75 + . 186Ino. rings-I) 
1.75+ .186lno. rings-I) 
1.75+ .187 Ino. rings-I) 
1.75 + .187 Ino. rin"· 11 
3.50 + 1.050 Ino. rings - 11 
4.50 + 1.120 (no. rings - 11 

.875 + .080 (no. rings - 1) 

.875+ .100 Ino. rings -11 

.875 + .080 (no, rings - 11 

Housing 
Dia 
"c" 
2.00 
2.50 
3.00 
3.37 
3.62 
4.50 
5.00 
5.50 
6.00 
7.00 
8.00 
9.00 

11.00 
4.50 
6.50 

RI NGS: Coin Silver 5 amp rings. 
Copper 50 amp rings. 

BRUSHES: Silver Graphite 
Fabricest Grade FAG 180 (BO% AG - 20% C) 
Two brushes per ring. 
Brushe. individually removable and replaceable . 

NOISE: 10 Milliohmsdynamic resistance max 
5 Milliohms max with 4 brushes per ckt. 

CURRENT: Noted in tabulated block. 
Rating may be doubled with 4 brushes per ckt. 

HI·POT: See table on left • 
ROTOR: One piece steel sl_e . 

Ring complement vacuum cast on sleeve as unit 
with epoxy dielectric. 

ROTOR LEADS: 5 amp Leads - 20 go per MI L-W-16878 type "E" 
50 amp Loads - 8 go - Teflon. 

HOUSING: One piece tube construction. 
COVER: Easily removable for brush and ring inspection. 

BEARINGS: Shielded or sealed ball bearings. 

SELF CONTAINED COVERED STATOR TERMINAL SLIP RING ASSEMBLIES 
DISTINGUISHING CHARACTERISTICS 
Bearing Bell and space bar type units best suited 
for larger bore assemblies. 

TYPE 
BORE DIA "A'; inches NO. 

RINGS 
Housing 

CURRENT LENGTH "B'; inCh" Dia 

PART NUMBER CODING - Specify fully when ordering 

Lead 
Bore No. Length Lead ( Shielded - s \ 

Type linchesl Rings (inchesl Type Unshielded - UI 

X---X---X---X--- X 

Nominal Range MAX "c" 
1296 .250 .250- .377 48 1.25+ .110 (no. rings-II 2.25 
1297 .500 .378- .565 100 5 amp std 1.25+ .120 (no. rings -II 2.75 
1298 1.000 .566 - 1.002 100 2 brushes 1.25+ .120 InD. rings -11 3.00 
1272 1.000 1.000-1.750 100 per ring 2.00+ .150 InD. rings-II 5.25 
1273 2.000 1.750 - 2.625 100 2.00+ .150 (no. rings-II 6.25 
1274 3.000 2.625 - 3.750 100 10 amp or 2.00+ .160 Ino. rings -11 7.50 
1275 4.000 3.750 - 4.750 48 10 nOise 2.00+ .186 (no. rings-II 9.00 
1276 5.000 4.750· 5.750 63 4 brushes 2.00+ .186 InD. rings-II 10.50 
1277 6.000 5.750·6.750 58 per ring 2.00+ ,187 (no. rings-II 12.00 
1278 &000 6.750 - 8.750 58 2.00+ .187 InD. rings -11 15.00 

1282 1.000 1.000-1.250 16 3.00 + 1.050 (no. rings ·11 &00 
1283 2.000 1.250 - 2.000 16 3.00 + 1.050 (no. rings-II 9.00 
1284 3.000 2.000 - 3.125 9 50ampstd 3.00 + 1.120 (no. rings·1I 10.00 
1285 4.000 3. I 25 - 4.375 8 100 amp 3.00+ 1.116 I no. rings-II 11.50 

4 brushes 
3.00 + 1.116 InD. rings-II 1286 5.000 4.375 - 5.375 10 per ring 12.50 

1287 6.000 5.375 - 6.375 10 3.00 + 1.125 InD. rings-II 13.50 
1288 &000 6.375 - 8.375 10 3.00 + 1.125 InD. rings -11 16.00 

• RING COMPLEMENT MAY BE LIMITED BY ABILITY TO PASS ROTOR LEADS UNDER 
BEARINGS. 

·10 AMP OR LOW NOISE CKT ON TYPES 1296, 1297, 1298, REQUIRE 2 PARALLEL 
RINGS PER CIRCUIT. 

• INSTRUMENT AND 50 AMP POWER CIRCUITS MAY BE CAST ON COMMON SLEEVE. 

CHARACTERISTICS HOUSING: Bell, Bell Spacer and Cover type construction. All other characteristics same as for Self Contained Rigid Housing Slip Ring Assembly. 

WRITE OR PHONE FOR THE FABRICAST CATALOG 

'l£Iabrl·cast Inc CUSTOM MANUFACTURERS 
~ I ,. OF SLIP RING ASSEMBLIES 

4 

P,O, BOX 3176, 2517 SEAMAN AVENUE, SOUTH EL MONTE, CALIF, 91733 Phone (818) 443·3247 FAX (818) 443·559~ 
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3500 MOTORS. DRIVES. & ROTATING EQUIPMENT 3500 

SUP RING ASSEMBUES SEPARATE ROTOR 
& BRUSH BLOCK 5 

TYPE 

2050 
2087 
2112 
2150 
2187 

2200 
2237 
2268 
2350 
2375 

2462 
2500 
2600 
2700 
2800 
2900 
3268 
3300 
3350 
3462 

3600 
3700 
3800 
3900 

Brush Block Assy 

5AMPSTD 
Brush Block Assy 

TYPE "A" 
Brush Block Assy 

TYPE "E" 
Brush Block Assy 

50 AMP STD 

. Terminal 
Rotor 

Slip 
Ring 

~ia, "B" 

NO. RINGS 

NOMINAL RANGE MAX. 

SOLID 000- .127 
SOLID 000- .377 

.375 000- .627 

.750 .625-1.002 
1.000 .750 -1.250 

1.125 .750 - 1.375 
1.250 1.000 - 1.502 
1.500 1.250 - 1.752 
2.000 1.750 - 2.502 
2.500 2.370 - 2.875 

3.000 2.750 - 3. 752 
4.000 3.250 - 4.002 
5.000 4.000 - 5.002 
6.000 5.000 - 6_002 
7.000 6.000 - 7.002 
8.000 7.000 - 9.002 

.750-1.187 
1.500 1.187 - 1.500 
2.000 1.500 - 2.000 
3.000 2.000 - 3.125 

4.000 3.125 - 4.500 
5.000 4.500 - 5.500 
6.000 5.500 - 6.500 
7.000 6.500 - 8.500 

CHARACTERISTICS 

RINGS: Coin Silver AMP Rings. 
Copper 50 AMP Rings. 

BRUSHES: Silver Graphite. 
Fabricast Grade FAG 180 (80% AG - 20% C) 
Two brushes per ring 

18 
48 
52 
52 
48 

80 
78 

107 
78 
48 

100 
40 
80 
63 
58 
58 

16 
6 

16 
9 

8 
10 
10 
10 

Brushes individuallV removable and replaceable. 

NOISE: 10.Milliohms dynamic resistance MAX. 
5 Milliohms max with 4 brushes per CKT. 

CURRENT: Noted in tabulated block. 
Rating may be doubled with 4 brushes per ckt. 

HI-POT: 1000 VAC 60 ~ycle for 15 seconds. 

CURRENT 
AMPS 

5 amp std 
2 brushes 
per ring 

10amp std 
or 10 noise 
4 brushes 
per ring 

50 amp std 
2 brushes 
per ring 

SLIP RING 
DIA"B" 

.500 

.875 
1.125 
1.500 
1.875 

2.000 
2.375 
2.687 
3.5.00 
3.750 

4.652 
5.000 
6.000 
7.000 
8.000 

10.000 

2.687 
3.000 
3.500 
4.625 

6.000 
7.000 
8.000 

10.000 

,-
Ref. 

~ 

LENGTH "c" INCHES 

.625 + .125 (no_ rings -1) 

.625 + .110 (no. rings -1) 

.625 + .125 (no. rings -1) 

.625 + .120 (no. rings -1) 

.625 + .125 (no. rings -1) 

.750 + .125 no. rings -1) 

.750 + .130 (no. rings-1) 
1.000 + .150 (no. rings -1) 
1.000 + .181 (no. rings -1) 
1.000 + .200 (no. -1) 

1.250 + .160(no. rings -1) 
1.250 + .250 (no. rings -1) 
1.250 + .186 (no. rings-1) 
1.250 + .186 (no. rings -1) , 

1.250 + .187 (no. rings -1) 
1.250 + .187 (no. rings-1) 

2.000 + 1.050 (no. rings-1 
2.000 + 1.000 (no. rings -1) 
2.000 + 1.050 (no. rings -1) 
2.000 + 1.120 (no. -1 ) 

2.000 + 1.116 (no. rings -1) 
2.000 + 1.116 (no. rings-1) 
2.000 + 1.125 (no. rings.-1) 
2.000 + 1.125 (no. rings-1) 

ROTOR: One piece steel sleeve. 
Ring complement v~uum cast on sleeve as ~nit 
with epoxy dielectric. 

ROTOR LEADS> 5 AMP Leads - 20 GA per MIL-W-16878 TYPE "E" 
50 AMP Leads - 8 GA - Teflon 
Lead exit as shown on most units. Maximum 
ring complement may requ ire smaller wire or 
leads to exit both ends. 

BRUSH BLOCK: Glass epoxy laminate. 
Optional mounting methods shown. 

PART NUMBER CODING - Specify fully when ordering. 

Lead 
Bore No. Length Lead ( Shielded - S \ 

Type (inches) Rings (inches) Type Unshielded - Ur 

X--X---X--- X--- X 

WRITE OR PHONE FOR THE FABRICAST CATALOG 

"abrl·cast Inc CUSTOM MANUFACTURERS 
~ I ,. OF SLIP RING ASSEMBLIES 

P.O. BOX 3176, 2517 SEAMAN AVENUE, SOUTH EL MONTE, CALIF. 91733 Phone (818) 443-=-3247 FAX (818) 443-5594 

For manufacturers' sales offices, see yellow pages EEM 1991 



3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

SLIP RING ASSEMBLIES 
POWER ASSEMBLIES CHARACTERISTICS 

f 
"C" Die 

~ -.000 
"A"Sore Oia 

-----.1. 

RPM: Rigid one piece housing eliminates bearing 
alignment problems 

RINGS: Copper 50 AMP Rings 

BRUSHES: Silver Graphite 
Fabricast Grade FAG 180 (80% AG-20% C) 
Two brushes per ring 
Brushes individually removable and replaceable 

CURRENT: Noted in tabulated block 
Rallng may be doubled with 4 brushes per CKT 

HI-POT: 1000 VAC 60 CYCLE for 15 seconds 

ROTOR: One piece steel sleeve 

Housing Restraining Pin 

Ring complement vacuum cast on sleeve as 
unit with epoxy dielectric 

ROTOR LEADS: 50 AMP Leads - 8 GA - Teflon 

BORE DIA "A" INCHES NO. HOUSING 
DIA 

lead exit as shown on most units. Maximum 
ring complement may require smaller wire or 
leads to exit both ends 

TYPE RINGS CURRENT LENGTH "B" INCHES BEARINGS: Shielded or sealed ball bearings 
NOMINAL RANGE MAX "C" 

5035 1.625 1.125 - 2.125 15 50 amp std 3.25 + 1.069 (no. rings-I) 4.50 
5.50 
6.12 
7.25 

PART NUMBER CODING - Specify fully when ordering 

5043 2.625 2.000 - 3.250 8 2 brushes 3.25 + 1.100 (no. rings-I) 
10 Lead 5050 3.375 2.750 - 4.000 per 3.25 + 1.125 (no. rings-I) 

5080 4.062 3.125 . 5.000 10 ring 3.25 + 1.116 (no. rings-I) Bore No. Length 
Type (Inches) Rings (Inches) 

5070 5.250 4_500 - 6.000 8 100 amp 3.25 + 1.116(no.rlngs-l) 8.00 
9.00 

11.00 
15.75 

x----x~.-----x----x 
5060 6.000 5.500 - 6.500 8 4 brushes 3.25 + 1.125 (no. rings-I) 
5100 7.625 6.750 - 8.500 8 per 3.25 + 1.125(no. rings-I) 
5140 9.500 8.500 - 10.500 6 ring 3.75 + 1.250 (no. rings-l) 

PANCAKE TYPE SLIP RING ASSEMBLIES 
Brush Block 
4 Reqd per AssV 

TYPE 10628 RINGS - 5 AMP CAPACITY 
SMALLEST SIZE 

TYPE 1650 • 5 AMP CAPACITY 
NO. OF RINGS PER CUSTOMER REQ'TS 

No Brush Gauging - Easy Assembly 

0_25.0-:12 
0.21 . #30 (0_128) 

1 r- -'-' Dia Thru I Typical 

1_~.' . 4 Places 

0.09 219 C",-_ I 

O_3~~ 
\ ': . 3 

Brush Block Slip Ring Surface 
Mtg Surface 

f - Pressure Adjust Screw 
2-Term Lug 
3 - Beryllium Copper Leaf 

& Silver Graphite Brush 

# 41 (D.096) Oi. Thru 
C' Bore 0_ 156 Oia x 0_09 
4 Hole Equispaced on 
2.250 BC as shown 

#41 (0.096) Oi. Thru 
C' Bore 0.156 Oi. x 0.09 
8 Holes Equi.paced on 
4.675 Be .s shown 

I 
4.875 
Oia 

41 (0.0961 Oi. Thru 
C' Bore 0.156 Oi. x 0.15 Deep 
TVpical 

PLUNGER TYPE BRUSH ELIMINATES 
BRUSH GAUGING AND ALIGNMENT 
BY CUSTOMER tt =-t 

Plunger Type Brush A •• V 
Brush Block AssV 
Ring AssV 

~IIIUIU 

HOLDER ASSV PIN 1070004 BRUSH ASSV PIN 1072-1 

CUSTOM DESIGNED SLIP RING ASSEMBLIES 
CUSTOM 7000 AMP 

SLIP RING ASSEMBLY 
This slip ring assembly, 

as designed and 
manufactured by 

Fabricast, Inc., is used 
to supply 7000 amperes 

of current to the rotating 
mandrel of the world's second 

largest spin forging machine. 

CUSTOM 222 TRACK 
This slip ring assembly, 
as designed and 
manufactured by 
Fabricast • .I nco was 
used to complete the 
electrical circuits to the arm 
of an astronaut carrying centrifuge. 

The unit consists of 50 amp. power, 5 amp. instrumentation and 
50 megacycle coaxial modules. 

FABRICAST WILL ALSO CUSTOM DESIGN SPLIT RING ASSEMBLIES AND SEGMENTED SLIP RING ASSEMBLIES 

WRITE OR PHONE FOR THE FABRICAST CATALOG 

~abrl·cast Inc CUSTOM MANUFACTURERS 
~ I ,. OF SLIP RING ASSEMBLIES 

6 

P.O. BOX 3176, 2517 SEAMAN AVENUE, SOUTH EL MONTE, CALIF. 91733 Phone (818) 443·3247 FAX (818) 443·559. 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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* FIFTH 
DIMENSION 

INC. 

MOTORS, DRIVES, & ROTATING EQUIPMENT 

Slip Rings 
High-Precision, Short Delivery Cycle 

Look to Fifth Dimension Inc. for the development and production 
of high-precision, high reliability slip rings in remarkably short 
time. In many instances we have met concept-to-shipment 
requirements for new designs within time-frames 
as short as eight weeks. Fifth Dimension 
slip rings are used in a host of missile, 
airframe, ground and underwater 
applications. 

Left and above: miniature slip ring 
capsules used in the gimballed 
pitch, roll and azimuth axes of the 
Trident II Mark VI Inertial Guidance 
System. Their small size has been 
achieved without sacrifiCing reliability. 

Submersible slip ring assembly. 

3500 

Fifth Dimension slip ring capabilities include: 
• Miniature 
• Helicopter 
• Vehicular 
• Pedestal 
• Cable Reel 
• Robotic 
• Twist Capsules 

* FIFTH DIMENSION INC. 
801 New York Avenue, Trenton, NJ 08638·3982 • Tel: (609) 393-8350 • FAX: (609) 599·9508 

8-:1268 For manufacturers' sales offices, see yellow pages EEM 1991 
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*' FIFTH 
DIMENSION 

INC. 

MOTORS, DRIVES, & ROTATING EQUIPMENT 

Slip Rings 
High-Precision, Short Delivery Cycle 

Aircraft slip ring assemblies 
are supplied for rotary and 
fixed-wing applications. 

3500 

cable reel slip ring for appli
cations such as submarine 
antennas and underwater 
towed vehicles. 

Facilities 
• Clean rooms for slip rings manufacturing certified to meet Class 100,000. Critical final assembly takes place on 

laminar flow benches certified to Class 1. 
• Complete machine shop 
• Mold tool and die fabrication 
• Extensive precious metal plating capabilities with laboratory-type control 
• Epoxy casting and molding 
• Automatic noise and torque test stations 
• Comprehensive electrical, mechanical and environmental testing laboratory 

Documentation 
Where required, documentation can be as comprehensive as Class 1 wherein each manufacturing step requires 
operator sign-off and complete traceability of all component parts is maintained. 

Short Delivery Cycle 
At Fifth DimenSion, project management is geared to short delivery cycles without compromising high quality. 
We invite. you to write or call to discuss your slip ring requirements. 

* FIFTH DIMENSION INC. 
801 New York Avenue, Trenton, NJ 08638-3982 • Tel: (609) 393-8350 • FAX: (609) 599-9508 

EEM 1991 For manufacturers' sales offices, see yellow pages a-;11269 



SPECIFICATIONS 
Excitation: The input voltage and fre
quency. 

Transformation Ratio: The ratio of the 
output voltage, at maximum coupling, 
to the input voltage. 

Phase Shift: The lead or lag of the out
put voltage with respect to the input 
voltage. For most synchros and re
solvers, the phase shift can be approxi
mated by the angle whose tangent is 
the ratio of the primary winding's DC 
resistance to its reactive component. 

Impedance: Specified as R + jX, where 
R is the AC resistive component and X 
is the reactive component. Important 
impedances are: (a) Zpo (or Zro for 
rotor primary units), which is the im
pedance of the primary winding with 
the secondary open; (b) Z,o, which is 
the impedance of the secondary wind
ing with the primary open: and (c) Z .. , 
which is the impedance of the second
ary with the primry shorted (essen
tially when driven by a low impedance). 

Null Voltage: The voltage remaining 
when the unit is at electrical zero or in 
the minimum coupling position. 

Accuracy: The error of the position of 
the rotor with respect to the electrical 
angle. It is defined as the output voltage 
driven by the "speed" (pole pairs) of 
the unit, referenced to the starting point 
of the calibration (usually the electri
cal zero position). Error is commonly 
expressed in minutes of arc (1/60 of a 
degree) or in seconds of arc. 

Loads: For a transmitting unit, the im
pedance that the output voltage signal 
faces. This can be a receiver, a differen
tial with its load, a control trans
former, an AID converter, etc. 

Operation Temperature: The ambient 
temperature range over which the unit 
performs its primary function. 

FUNCTIONS 
Transmitter: A unit with a Y -con
nected stator that outputs a signal pro
portional to the position of its single
phase excited rotor. High power units, 
called "torque transmitters," are used 
to drive one or more receivers. Low 
power transmitters are used to drive 
control transformers. 

S1 S3 
R2 

~+ 
R1 Y 

S2 

Receiver: A unit with a three-phase 
stator excited by the input, usually 
from a torque transmitter, and a sin
gle-phase rotor that follows the result
ing stator field. Usually used to drive 
a position pointer. 
Control Transformer: A unit with a 
three-phase stator exci~ed by the input 
from a transmitter .and a single-phase 
rotor mechanically driven to the null 
position by an external motor or other 
device. 
Differential: A unit with a three-phase 
stator and a three-phase rotor. It is 
usually connected between a transmit
ter, which excites its stator, and a re
ceiver or control transformer. It can 
be used to "dial in" correction factors 
for the synchro chain. 

R2 S2 

Transolver: A unit with a three-phase 
stator and a two-phase rotor that can 
be used either as a control transmitter 
(with one rotor phase excited and the 
other shorted), or as a control trans
former with the signal obtained from 
one phase of the rotor-making sure 
the other phase is equally loaded to 
prevent unbalances. ' 

Differential Resolver: A unit with a 
two-phase stator and a three-phase 
rotor that is used as a transolver with 
the advantage that when connected as 
a control transformer, the signal does 
not travel through slip rings. 

Resolver: A unit with a two-phase 
rotor and a two-phase stator that is 
used to create or receive SIN-COS sig
nals such as vector resolutions for 

solving inertial platform coordinate 
transformations, unknowns of right 
triangles, etc. Resolvers can also be 
used as transmitting, differential, or 
receiving elements by proper choice of 
impedances. It is also possible to use 
resolvers as phase shifters where, in 
one mode, one rotor phase is excited 
and the two stator windings are feed
ing an appropriate RC network and in
dicating a phase shift, referred to the 
input, that corresponds to the rotor 
position. 

Compensated Resolver: A unit with a 
"2X2" phase stator and a two-phase 
rotor used as a resolver with the added 
benefit of feedback windings in parallel 
with the stator windings that increase 
the useful accuracy over a wide range 
of environmental operating conditions. 

Linear Transformer: A unit with a 
single-phase stator and single-phase 
rotor designed to provide a linear out
put voltage that is directly propor
tional to the rotor input angle. It oper
ates over a range of less than ±90', 
and is analogous to a potentiometer 
providing infinite resolution, but with
out contact between the elements. It 
can be used only with AC voltages. 

Brushless Synchro: Available in two 
types-hairspring and bobbin. Hair
spring synchros use spiral wound con
ductor springs to pick off the rotor sig
nal, and are generally limited to a 
±165° rotation. Most have mechanical 
stops to prevent damage due to over
rotation. Bobbin synchros pick off the 
rotor signal with rotary transformers 
inside the unit, allowing the rotor un
limited motion. 

Pancake Unit: A name derived from 
the physical dimensions of the unit, 
which has a diameter that exceeds 
axial length. Sizes range from under 
1" to 20" or more. The unit is fre
quently used as a gimbal pickoff ele
ment and is designed to fit a particular 
application envelope. It can be supplied 
as a rotor and stator only. 
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USED IN MICROWAVE EQUIPMENT· SERVO SYSTEMS· SYNCHROS • INVERTERS' THERMOCOUPLE and STRAIN GAGE CIRCUITS 

• PULSE SYSTEMS· COMPUTER GROUNDING CONTACTS· TORQUE INDICATORS· MEDICAL EQUIPMENT' PACKING MACHINERY 

GRAPHALLOY@ BRUSHES I GRAPHALLOY@SLlP RINGS 
Silver-Graphalloy Brushes have been widely used I We supply Coin Silver and N 168 Se t 
because of low and constant contact drop ex- Br~nze. Slip Rings, both C :::> ~LATTY;:s 

.. .' cylmdflcal and flat types to 20" 0 D 
tremely low electrical nOise, and long life. Over I ... and recommend three .. 
100 grades are now serving in a wide variety of brushes perring ... spaced 

1200 to b Standard FLAT Rings have '/4" radial applications. Silver-Graphalloy Brushes on %- at ... r est contact. contact surface and W' radial spac-
. hod' t c"1 r' h at d I The cylindrical type are ing between adjacent rings. 
inC lame er om Sl ver S Ip nngs ave oper e designed for press fitting 
successfully in highly critical electrical circuits at over standard steel shaft- No. 116 Series 
speeds up to 100,000 r.p.m. ing. The flat type rings are CYLINDRICAL TYPE 

Standard sizes from Va"-square to % "-square. Many sizes in stock. 

I 

designed for nesting either Q. to 36" O.D. 
on an insulated plate or for ~ 
molding into insulation. In
sulated slip rings of either 
type, or slip-ring assem
blies, can be furnished with 
leads attached. Our Engineering Department will assist you in 

determining the exact grade of GRAPHALLOY for 
your needs. Ask for our Brush Inquiry Form 109. 

A c::1 II~L 
~ - SLIP-RING 

LEAF SPRINGS CUP CONTACTS --:=:-=-==:-::::-:-::=:::-::::::-=:=--

7jtpical Layout 

llAodel409 
FLAT SLIP-RING 

Assembly 

SOLID COIN SILVER RINGS 

~ I Assembly 

-G-R-~'-~-H-~'-L-L-O--Y-B-Rr-U-S-H--H-O-L--D-6-R;l a AT m E "1' o·f~: 

I 319-14 14 60/,6" 409-10 10 11'12" 
Tapered Insulating Bushing Brass Body O.D. Slip R,ng 10/8" HubO.D.2" I.D.1.753/1.751" 

Terminal 4" Length 1 Va" T05Amps., 12511. 
Assembly I.D .. 814/.813" More rings on application. 

~RAPHALLOY BUSHINGS 

I and I ~ 
BRUSH HOLDER PILLOW a ~ 

~~ iii 1li1 ~= Other Sizes !:l I BLOCKS a 
~ ~ ~ iii 9!! = Ii Available ~ w Survive unlubricatedl Replace oil-§ i i ~ : ~ ~ ~ Ii! i lubricated bushings in synchros, (3) No oil to carbonize at 
a; g' 0 w ~ ~ instruments, timers and missiles. prolonged elevated 
:: liI ~ f i :e ABC D E G l I Advantages: temperatures. 

( ) f · (4) No oil or grease drag. 
14326 '/," sq. 'Jr. "1.2" 'I,," .437" 7/. ,/,. .404" .418" .281" '%" .129" 1 Lower riction at room 
11509t 5/32" sq. '/ .. ' "/32" '/,," .437" 1fa" 'I,," .404" .418" .281" '5/32" .160" temperatures; Ask for Data Sheets 270 and 277 
"S70t '/"sq. '/," 7/,," ,/, • .484" 7fa" '/,," .441" .451" .313" 2%2" .193" ~ (2) No oil to solidify at low on Miniature Bronze-GraphalJoy 
19011 t '/4' x 'I,," 5/r-." '/,," '/." .616" W,," '1,," .m" .573" .438" 10/,," .256x .193" temperatures; Bushings. 
11527t '/4' sq. 51,,' 'I,," '/." .6.16" W,,' 'I,," .561" .5.73" .438" 10/,," .256". 
14292t '10" x 'f. ... 7/,," 43/ .. " '/." .718" 17/,," '/ .. ' .672" .682" .533" W,," .382x .256" 
12166t '10" sq. 7/,," ''I,. '/." .921" 1"/,. '/," .813" .828" .628" W." .382"' 
31392t '12" sq. 'I,," 1'/,' '/." 1.237" I "I,," ',4" 1.126" 1.141" .878" 1'/,," '503"1 
3.5439t %" x '12" 7/." 1'%. '/." 1.661" 2'h," 5/,," 1.508" 1.528" 1.253" 12%2" .753" 
35440t '/4' sq. 'fa" 1'%." 'I," 1.661" 2'1,," 'I,," 1.508" 1.528" 1.253" 1'%," .753" 

tShunts are provided. "Mounting hole diameter for brush holder dimensIon D. t 

Ask for the following Data Sheets 

GRAPHALLOY BRUSHES, SLIP RINGS & ASSEMBLlES ... OS-218 

GRAPHALLOY BUSHINGS, PILLOW BLOCKS ... DS-117 and OS-loo1 

We can solve your unique electrlcel or mechanical problems. 
Phone or write us today! 

Standard and Custom-designed GRAPHALLOY<8 products since 1913 

GRAPHITE METALLIZING CORPORATION 
1050 Nepperhan Avenue, P.O. Box 110, YONKERS, NY 10702 . U.S.A .. Tel: 914-968-8400 . TELEX: 13-1571 . FAX: 914-968-8468 

c, Graphite Metallizing Corporation 1985 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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HURSI HURST MANUF~CTURING DIVISION, 
EMERSON ELECTRIC COMPANY, BOX326, .PJlINCETON, .IN 47670. TELEPHONE (812)385-as&4. FAX (812) 385-7504 

'. ; : 
STEPPING AND SYNCHRONOUS'MOTORS 

A SERIES 
Designed for long life at rated 

loads. Geared models have 
hardened steel gears and pin
ions running on steel studs. Hi
Torque rotors available; also 
voltages other than those shown 
may be specified. Widely used 
in applications requiring high 
quality components. 

Dim. Geared: 2.81" H x 1.63" D 
Direct Drive: 1.94" H x 1.1)2" D 

S SERIES 
Compact direct drive or 

geared motors for applications 
where space is limited and 
precise performance is re
quired. Geared motors have 
typical torque ratings to 200 OZ
in @ 200 pis (max. gear train 
loading). Dual-stack motors 
featuring greater torque are 
now available. Call or write for 
complete specifications. 

Dim. G~: 2."P" H x 1.78" 0 
Direct Drive: 2.;!8" 'H x .97" 0 

SC SERIES 
sCSeries stepping motors 

have approximately 66% 
greater torque yet are only %" 
longer than the populfir SAS 
Series motors. Dual sleeve 
bearings are standard but ball 
bearings as well as double 
ended shafts may be specified. 

DIm. Direct Drive: 3.13" H x 1.41" D 

BA SERIES 
This exceptionally small 

stepping motor - a mere 
0.895" x 1.438" - has a rela
tively high torque to inertia 
ratio. Its design recognizes the 
demand for small components 
to fit where space is severely 
limited. Applications are found 
in a wide range of medical and 
scientific instruments and ro
botics. Theae stepping motors 
are also recommended for low 
duty-cycle. battery operated 
equipment. 

Dim. Direct Drive: .895" H x 1.438" D 

DIRECT DRIVE STEPPING MOTORS 

STEP ANGLE (degrees) 
STEPS PER REVOLUTION 
2-PHASE HOLDING TORQUE (oz-in) 
RATEDTORQUE@4-5p1s(oz-in) 
INPUT POWER (Watts) 
NOMINAL VOLTAGE (Volts) 
WINDING RESISTANCE (Ohms) 
ROTOR INERTIA (oz-in) 
TEMPERATURE RISE (OC) 
WEIGHT (oz) 

GEARED STEPPING MOTORS 

REDUCTION 
STEP ANGLE (degrees) 
NOMINAL VOLTAGE (Volts) 
OUTPUT SPEED@ 200 pis (rpm) 
TYPICAL TORQUE@ 200 pis (oz-in) 
INPUT POWER (Watts) 
WINDING RESISTANCE (Ohms) 
WEIGHT (oz) 

ASand.ABS 
7.5 and 15 
488nd24 

3.8and4.3 
2.3 and 2.75 
3.5 and 4.5 

12 
100 and 53 

0.07 
30 and 48 

6.8 

ASandABs 
300 to 4% 

0.025 to 3.6 
12 

0.83 to 120 
150" to 5.3 
3.5 and 4.5 
1OOand53 

11 

SASanclSBS 
7.5 and 15 
24 and 48 

8.0 and 11.9 
7.5 and 9.0 

8 
6.12.24 

9. 36 and 144 
0.17 
65 
8 

SASanclSBS 
600 to 2 

0.025 to 7.50 
12 

0.42 to 125.0 
2OO*to3 

8 
9.36.144 

16 

"Maximum gear train loading 

NOTES 1. Standard lead wirecortflguration is 6 leads. 

scs 
7.5 
48 

18.5 and 20.5 
12.5 and 16.5 

8 
5.6.12.24 

6.1.8.8.35.140 
.29 
58 

11.5 

2. All stepping motors shown here can be driven with Hurst Stepping Motor COntrols. 

DIRECT DRIVE SYNCHRONOUS MOTORS 
AanclAB SAanclSB SC 

SPEED@OUTPUTSHAFT(rpm) 300 or 600 300 or 600 300 
RATED TORQUE (oz-in) 2.0 to 3.75 6.0 to g.O 8.75 to 11.5 
INPUT POWER (Watts) 3 to 6.5 5to7 7to9 
CAPACITOR VALUE (mid) .25to.62 .50to.62 .68to.65 ± 10% 
FULL LOAD TEMPERATURE RISE (OC) 21 to43 28 to 37 35 to 40 
WEIGHT (oz) 6.8 8 10 

GEARED SYNCHRONOUS MOTORS 
AanclAB SA and SB SC 

SPEED@OUTPUTSHAFT(rpm) 1 to 120 1. to 360 15tol50 
RATED TORQUE (oz·in) 150 to 4.0 200* to 7 116*to1a 
INPUT POWER (Watts) 3to6.5 5to7 7to9 
CAPACITOR VALUE (mfd) .25to.62 .50to.62 .66to.65 
WEIGHT (oz) 11 16 18 

'Maximum gear train loading 

NOTES 1. Capacitors furnished with most standard synchronous motors. 
2., All synchronous motors shown on this page operate on 115 VAC; 60 Hz. 

a-1272 For manufacturers' sales offices. see yellow pages 

BAS 
18 
20 

1.10 
0.625 

2.5 
5.6.12.24 

20.29.115.461 
1.19 
46 
2.1 

BA 
720 

0.625 
1.5 

0.15 ± 10%400VDC 
30 
2.1 

EEM 1991 
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H URS" HURST MANUFACTURING DIVISION, I. EMERSON ELECTRIC COMPANY, BOX 326, PRINCETON, IN47670. TELEPHONE(B12)385-2564. FAX(B12)3B6-7504 

STEPPING AND SYNCHRONOUS MOTORS 

T SERIES 
Compact, rugged and effi

cient, TS Series motors are 
designed for heavy-duty appli
cations. Geared models offer 
hardened steel gears and pin
ions with dynamic torque rat
ings up to 250 ounce-inches. 
Both geared and direct drive 
motors have machined die cast 
housings. Sleeve bearings are 
standard but ball bearings may 
be specified on the output 
shaft. 

Dim. Geared: 2.38" H x 2.53"0 
Direct Drive: 2.38" H x 1.75" 0 

KVS SERIES 
KVS Series motors are hy

brid permanent magnet types. 
The motors are constructed 
with multitoothed rotors and 
stators of unequal tooth 
number so that a vernier effect 
provides the equivalent of a 
large number of poles and 
small step angles without the 
necessity for gearing. Standard 
KVS motors are furnished with 
6-lead bifilar windings for 12 
VDC operation. Other voltages 
and 2-phase, bipolar windings 
may be specified. 

Dim. Direct Drive: 2.38" H x 2.44" 0 

DIRECT DRIVE STEPPING MOTORS 

STEP ANGLE (degrees) 
STEPS PER REVOLUTION 
2-PHASE HOLDING TORQUE (oz-in) 
RATED TORQUE @4-5p1s (oz-in) 
INPUT POWER (Watts) 
NOMINAL VOLTAGE (Volts) 
WINDING RESISTANCE (Ohms) 
ROTOR INERTIA (oz-in) 
TEMPERATURE RISE eC) 
WEIGHT (oz) 

TS 
7.5 
48 

14and 15.5' 
8.5 and 10.4' 

8.5 
6,12,24 

9.5,31,135 
0.34 

40,45,52 
20 

P SERIES 
PAS and PBS Series motors 

provide users with a choice of 
direct drive or geared models, 
standard or Hi-Torque n~tors 
and, for direct drive models, a 
choice of mounting plates. Volt
ages other than those shown 
may be specified. 

Gearing is scaled to provide 
a maximum dynamic gear train 
loading of 200 ounce-inches. 

Dim. PAS Geared: 2.38" H x 2.25" 0 
PAS Direct Drive: 2.28" H x 1.56" 0 
PBS Geared: 2.38" H x 2.13" 0 
PBS Direct Drive: 2.211" H x 1.41" 0 

R SERIES 
Designed specifically to 

combine greater torque and 
small size, RAS and RBS 
stepping motors meet many in
dustrial and instrument require
ments. Standard 7.so step 
angle motors have a torque 
rating at 4-5 pis of 23 ounce
inches. The Hi-Torque model 
is rated at 29 ounce-inches. 
Models with 15° step angles 
are rated, respectively, 13 and 
17 ounce-inches. 

Dim. Direct Drive: 2.88" H x 1.84" 0 

KVS 
1.8 and 3.75 
200 and 96 
25 and 21 

18.5 and 14 

PAS and PBS 
7.5 and 15 

RASandRBS 
7.5 and 15 
48 and 24 

24,27,33,37 
13,17,23,29 

12 12 
12 
18 

0.82 
56 and 50 

30 

48 and 24 
11,12.3,14,16.5 
5.8,7.3,8.5,11.5 

8and8.S 
12 

32 and 35 
0.19andO.34 

50,52 
13 

6,12,24 
6,24,96 

0.92 
55 and 60 

26 

'Hi-Torque rotor 

GEARED STEPPING MOTORS 

REDUCTION 
STEP ANGLE (degrees) 
STEP PER REVOLUTION 
OUTPUT SPEEDS@200p/s(rpm) 
TYPICAL TORQUE@2oop/s(oz-in) 
INPUT POWER (Walts) 
WINDING RESISTANCE (Ohms) 
WEIGHT (oz) 

TS 
3OOt02 

0.025toO.375 
14,400 to 96 

.83 to 125 
250* to 7.5 

8.5 
31 
27 

PAS and PBS 
300 to 2 

0.025 to 3.75 
14,400 to 96 

.83 to 125 
200' to 7.5 

8,8.5 
32 and 35 

18 

NOTES 1. (PAS and PBS). Square mounting plate is standard lor direct drive motors. 
2. (TS, RAS and RSS). Standard motors have 4-phase bililar windings (6 leads) lor 6, 12, or 24 VDC operation. 
3. All stepping motors shown here can be driven with Hurst Stepping Motor Controls. 

DIRECT DRIVE SYNCHRONOUS MOTORS 
TandTA PAandPS RA 

SPEED@OUTPUTSHAFT(rpm) 300 or 360 300 or 600 300 
RATED TORQUE (oz-in) 6.6 to 10.25 5.5 to 11 150r20 
INPUT POWER (watts) 6t09.5 7.5 to 11 11 or 14.5 
CAPACITOR VALUE (mId) .68to.85 .68 to 1 1.00r1.3 
FULL LOAD TEMPERATURE RISE (CC) 27 to 38 311045 370r46 
WEIGHT (oz) 20 13 26 

GEARED SYNCHRONOUS MOTORS 
TandTA PAandPB 

SPEED@OUTPUTSHAFT(rpm) 110150 1 t0360 
RATED TORQUE (oz-in) 13-250' 6to200 
INPUT POWER (Watts) 70r9.5 7.5t011 
CAPACITOR VALUE (mId) .68 or .85 .68t01 
WEIGHT (oz) 27 18 

'Maximum gear train loading 

NOTES 1. CapaCitors furnished with most standard synchronous motors. (No capacitor furnished with TA or SA Series motors). 
2. (PA and PS). Square mounting plate is standard for direct drive models. 
3. All motors except some TA S~ries motors operate on 115 VAC, 60 Hz. Some TA models operate on 115 VAC, 50 Hz. 

EEM 1991 For manufacturers' sales offices, see yellow pages 8,'1273 
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HURST HURST MANUFACTURING DIVISION, 
. .. .. EMERSON ELECTRIC COMPANY, BOX 326, PRINCETON, IN 47670. TELEPHONE (812) 385-2564. FAX (812) 388-7504 

HYSTERESIS SYNCHRONOUS, REVERSIBLE MOTORS 

CA SERIES 
Efficient, compact CA Series 

hysteresis synchronous motors 
have a range of standard 
speeds from 1200 rpm (direct 
drive) to % rpm (geared). Gear 
train materials include high 
quality bronze I:Iearings, brass 
gears, hardened. steel pinions 
and wheel shafts. 

The gear torque rating is 100 
ounce-inches at 1 rpm. 

Oim. Geared: 2.13" H x 2.5" 0 
Direc1 Drive: 1.63" H x 2.5" 0 

OAf DB SERIES 
Heavy duty DA and DB gear 

motors maintain timing accu
racy and are offered in a broad 
range of shaft speeds 120 rpm 
through 24 rpd. They are rec
ommended for applications re
quiring high gear torque ratings 
(1000z-in max.) and small size. 

Dim.DA:l.8" H x 2.5" 0 
DB 2.05" H x 2.5" 0 

GA SERIES 
GA Series motors provide 

the highest torque ratings of all 
the Hurst gear motors - 600 oz
in at 1 rpm. A choice of 14 differ
ent speeds, from 1 to 300 rpm, 
are available as stock models 
for operation at 115 VAC, 60 Hz. 
Other speeds may be specified. 
High quality construction 
throughout assures dependable 
field performance. 

Dim. Mounting holes: 2.99" w x 2.37" H 
x 3.06" 0 

DIRECT DRIVE OR GEARED MOTORS 

SPEED@OUTPUTSHAFT(rpm) 
RATED PULL-OUT TORQUE (oz-in) 
INPUT POWER (Watts) 
CAPACITOR VALUE (mfd) 
FULL LOAD TEMPERATURE RISE eCI 
WEIGHT (oz) 

CA 
'hto12oo 
100100.10 

5 
.50 
40 
15 

DAtDB 
110120 

100101.25 
5 

.50 
40 
14 

NOTES 1. Capacitors are furnished wilh most motors. 
2. MB Series. Thermal prolection available. 

GA 
110300 
600102 

10 
1.0 
50 
40 

CUSTOM DESIGNED MOTORS 
A HURST SPECIALTY 

MB·SERIES 
MB Series motors have in

verted rotors and at 60 Hz have 
a synchronous speed of 1800 
rpm. The "fly wheel" effect of 
the increased rotor inertia pro
vides smooth operation with 
more uniform angular velocity 
characteristics than other types. 
These motors are particularly 
suited to applications requiring 
low flutter, direct drive, syn
chronous operation. 

Dim~ 2.66" H x 2.0" 0 

MB 
1800 

5.50cc) 5.25(A) 6.00·) 
30 
2.0 
40 
28 

(AI Pull-in lorque 
(B) Locked rolorlorque 
(C) Puil-oul 

For more than 30 years we have been providing top-drawer companys with special 
purpose motors. Often they are adaptations of standard Hurst motors, thus costs are kept 
to a minimum. In other cases, completely new motors are designed to exacting specifications. 

e·1274 

BRUSHLESS D.C. MOTOR CAPABILITIES 
Over the past several years our design, engineering and production groups have become 

completely familiar with brushless D.C. motors. Sophisticated machine tools are in place 
and meeting production needs for these motors. We invite your inquiries. 

Virtually all piec~parts of Hurst motors - rotors, shafts, gears, pinions, etc. - are 
produced in-house for stricter quality control. That is why all of our motors bear this symbol 
of precision: 

~urst 
For manufacturers' sales offices, see yellow pages EEM 1991 
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H URST HURST MANUFACTURING DMSlON, 
EMERSON ELECTRIC COMPANY, BOX 326, PRINCETON, IN 47670 •. TELEPHONE (812) 385-2564. FAX (812) 386-7504 

LINEAR ACTUATORS, Stepping or Synchronous 
Stepping (SLS Series) or synchronous (SL Series) linear actuators are reversible, perma

nent magnet rotor types. An integral part of the rotor assembly is a sintered bronze nut for 
extended life. The nut accepts a %" diameter, .048 pitch Acme screw that provides linear 
motion for pushing, pulling, lifting and positioning applications. Standard 8" lead screws have 
a maximum travel of 6.75" and a maximum thrust of 25 pounds. Screws of other lengths 
may be specified. Ball bearings are standard. SL (synchronous) Series motors provide travel 
of .24 inch per second. SLS (stepping) Series motors have a resolution of .001" per step or 
1000 steps per inch. 

New 600 rpm versions of these motors are now available. They have all the quality features 
of the SL and SLS Series. The direct drive model has a linear travel rate of .48"/sec. The 
stepping version has 500 steps/in. Consult the factory for complete specifications. 

CONTROLS FOR STEPPING MOTORS 
MODEL 220001 

The 220001 is a DIP package containing all the basic circuitry required "., 
for operation of a 4-phase, unipolar stepping motor: a pulse generator, ,I ! 
bidirectional logic sequencer, and phase drivers. It is fabricated as • 
a thick film hybrid circuit using CMOS and bipolar components for 
small size and low power consumption. 

MODEL EPC-016 
The EPC-016 is a PC board assembly containing the 
220001 hybrid, power drive transistors, and all external 
components needed for manual control of a stepping 
motor. A motor, DC power supply, and this board form 
a complete system. 

MODEL EPC-013 
The EPC-013 is a PC board assembly with additional stepping motor control capabilities. 

FEATURES: 

• sequencing and drivers for 3 or 4 phase unipolar 
motors 

• linear or exponential ramp profile 
• single step (jog) input 

FEATURES: 

• 5V logic level control of 
- rotational direction 
- run/hold 
- single step Oog) 
- phase driver disable 

• 2-on, 2.-off phase sequencing 
• drivers rated at 500 rna per phase 
• operation from single 6 to 24 VDC supply 

FEATURES: 

• 3 position switch for operation of motor in 
continuous step, jog, or hold mode 

• CW/CCW rotation selection switch 
• phase disable switch 
• step frequency adjust potentiometer 
• 2 amp per phase drive capability 
• operation from single 6 to 24 VDC supply 
• Dimensions: 4" x 4" 

• 3 modes of excitation • gating for external control of input pulses 
- full step, 2 phases on • manual or digital interface to control functions 
- full step, 1 phase on • 2. amps per phase drive capability 
- half step, alternating 1-2 phases • operation from single 6 to 30 volt supply 

• ramping oscillator for step rate control • 5V regulator output available for external use 
• adjustable ramp rates • Dimensions: 6.5" x 4.5" 

MODEL EPC-D14 
The EPC-014 is a general purpose presettable counter/ 
display PC board assembly suitable for use with most 
stepping motor drive systems. In a typical application, 
it is preset with a number of motor steps, counts and 
displays the steps as executed, and provides a control 
signal when the preset count is reached. It is also suit
able for count and control applications using input pulses 
derived from sources other than step commands, e.g., 
from an external encoder or other sensor. 

MODEL EPC-015 
The EPC-015 is a totally encased, hand-held driver 
containing all the control features of the EPC-016 plus 
selectable display of step frequency or step count. A 
motor, DC powder supply, and this controller form a 
complete control system. 

FEATURES: 

• 4 decade counter/display 
• manual count preset via BCD switches 
• optional remote location of 

count preset switches and display 
• manual or digital control of I:Inable input 
• 5V logic level output latch 
• operation from 5VDC supply 
• .Dimensions: 4.0" x 4.5" 

FEATURES: 

• 4 decade frequency/count display 
• all control features of EPC-016 
• 1 amp per phase motor drive capability 
• operation from a single 6 to 24 VDC supply 
• compact size: 1" x 3.5" x 6" 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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rlO]INDUSTRlAL DRIVES 
INNOVATIVE PRODUCTS FOR MOTION CONTROL 

NEW GOLDLINE SERIES 
Unsurpassed Brushless Servo Technology 

NEWBDS5 

• 0.6 to 82.0 lb-ft of continuous torque-speeds to 7,500 RPM 
• Rugged TENV IP65 sealed construction for use in harsh environments is 

standard 
• Highest acceleration and deceleration capabilities 
• Class H insulation provides in excess of 9 years of winding life under 

rated conditions 
• Compact single board design minimizing interconnections and vastly 

increasing reliability and life 
• Precise torque and velocity control 
• Continuous power ratings to 40 KVA-peak power ratings to 68 KVA 
• Personality card in the amplifier matches the motor and drive to your 

application 

DIGITAL BRUSHLESS SERVO AMPLIFIER/POSITIONER 

The BDS5 is the newest member of the recently developed family of GOLDLINE products. It is a full
featured digital pOSitioner and servo amplifier-all in one compact package. 

• Low cost-very affordable with a full set of advanced features, 

• Easy installation-the servo amplifier and the positioner are integrated 
into one package, therefore, eliminating many interconnections 

• Simple programming language-uses BASIC-like commands and allows 
you to write operator-friendly, menu-driven application software 

• MOTION LINK-a powerful, menu-driven communications package for 
your 16M PC or compatible computer that enables the BDS5's programs 
and variables to be received from or saved to a disk drive 

• True multitasking with several priority levels 

• Self-tuning for automatic compensation 

• Complete set of error diagnostics 

• Smallest, totally integrated package available to motion control users 

• Totally designed and manufactured by INDUSTRIAL DRIVES 

For product information please call our Literature Hot Line, 1-800-77-SERVO! 

U:9llNDU5TRlAL DRIVES I, KOLLMORGEN DIVISION 
. 201 Rock Road, Radford, Virginia 24141 (703) 639-24951 FAX (703) 7;31-0847 

8·1276 For manufacturers' sales offices, see yellow pages EEM 1991 
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rio) INDUSTRIA£ DRIVES 
INNOVATIVE PRODUCTS FOR MOTION CONTROL 

NEW EXPLOSION-PROOF BRUSHLESS SERVOMOTORS 
• 1.8 to 11.2 lb-ft of continuous torque-speeds to 6,000 RPM 

• Designed to operate in hazardous locations 

• Same superior motor design as other brushless motors-utilizes high energy 
neodymium-iron-boron magnets 

• Integral frameless resolver with amplifier options which allow closing a 
position loop 

• Applications include chemical plants; munitions production; paint spraying; 
gasoline pumping equipment; and process control, and air and hydraulic 
pumps in hazardous environments 

• U. L. listed 

DIGITAL POSITIONING SYSTEMS 
• Complete systems-all components premounted on back panel and thoroughly 

tested 

• Menu-driven software tailored to your specific machine's operation sequence 

• Built-in diagnostics for simplified troubleshooting 

• Standard and custom systems available 

SUBMERSIBLE MOTORS AND DRIVES 
• Power ratings from 0.3 to 20 HP 

• Pressure compensated-reliable operation of motors and drives to depths of 20,000 
feet 
(10,000 PSI) 

• Integral motor/controller packages 

• Special control drives minimize audible nOise, EMI, RFI, and structure
bourne Vibrations-designed to military specifications 

BRUSH-TYPE SERVOMOTORS AND DRIVES 
• Permanent magnet DC servomotors-advanced designs 

• Wide motor selection 35 oz-in to over 100 lb-ft of continuous torque
speeds to 6,000 RPM 

• Patented technology PWM and SCR amplifiers complement motors with features 
including high bandwidth, commutation current limits, and overspeed shutdown 

• Amplifiers 6 to 200 amps continuous 

For product information please call our Literature Hot Line, 1-800-77-SERVO! ,» 0) INDUSf'RlAL DRIVES A KOLlMORGEN DIVISION 

201 Rock Road, Radford. Virginia 24141 (703) 639-2495 / FAX (703) 731-0847 
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SUPER TIME SAVER! 

Do you work with ICs? Do you have trouble finding the 
IC you need? Are you sick and tired of sifting through 
dozens of manufacturers' data books? Do you have 

trouble comparing one set of specs to another? Are you sick 
and tired of wasting time? 

Do we have good news for you! Get your hands on the latest 
annual copy of the Ie Master. The Master will save you both 
time and money. Here's how. 

The Master lists every single IC you can buy. Better yet, the 
Master lists ICs by function. You knQW what you want to do. 
The Master tells you who makes what for what you want to do. 

There's more! The Master lists every knownaltemate source to 
every integrated circuit. If somebody makes a substitute for an 
IC, the Master tells you. And fast! 

Want to fmd a custom or semicustom IC? The Master tells you 
who the manufacturers are, what their capabilities are, and 
what design tools you need. . 

Looking for a distributor or a local sales office? The Master 
tells you where they are. Got a technical problem? The Master 

tells you who to call. Can't figure out a part number? The 
Master tells you how the part number systems work. 

There's more! The Master has a section on microprocessor 
development tools with complete performance parameters. 
There's another section on programmable logic devices giving 
you everything from output configuration to PLD development 
systems. 

Want to know if there's an application note available on a 
given part? The Master tells you! 

If your question has anything to do with integrated circuits, you 
need the IC Master. Subscribe now by calling (516) 227-1314. 
Ask for Marie Botta. Tell Marie you need the Master now. 

If you prefer, write to Marie, Hearst Business 
Communications, 645 Stewart Ave., Garden City, NY 11530. 
She'll mail you the IC Master subscription form right away. 

And, if you tell her you saw it in the 1991/92 EEM, she'll take 
$10 off the subscription price! 

Ie MASTER 
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I N F RA NOR Compact Servo Technology 
"Quite possibly, the best servo motors 
and amplifiers in the world." 

Compact, space saving, pancake design, 
fits where others don'tl 

Ultra-smooth, cog-free operation 
at low speeds to 0.1 RPM 

Speed capability to 10,000 RPM 
Peak output torques to 3,000 in-lb. 
Efficiencies to 91 % 
Brush and Brushless models available 
lronless, low inertia rotor for fast acceleration 
Integral tachs, brakes, encoders, resolvers 
Shaftless models eliminate coupling variables 
UL Recognized models available 
Complete line of compatible DC and AC amplifiers 

by 
MAVILOR® 

For Literature, Application Assistance, contact I N F RAN 0 R ~ 
1 800 BE SERVO 203-729-8258 

• • • Fax: 203-729-6969 45 GREAT HILL ROAD, NAUGATUCK CT 06770 
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STEPPER MOTORS & CONTROLS INLAND MOTOR ~ 

Model 
No. 

PF25 
PF35 
PF35T 
PF42 
PF42T 
PF55 
PF70 

PJ39 
PJ42 
PJ50 
PJ55 
PJ80 
P040 

KOLLMORGEN CORPORATION· []<I: 'J!:I 

Motor Dia. Motor Length Step Pull-out torque 
(mm) (mm) angles With Double Voltage 

25 15 7.5° or 15° 1.75 oz-in at 400PPS 
35 20.6 7.5° or 15° 2.25 oz-in at 400 PPS 
35 15 7.5° 3 oz-in at 400 PPS 
42 21.8 7.5° or 15° 6 oz-in at 200 PPS 
42 15 7.5° or 3.75° 6 ot-in at 200 PPS 
55 25 7.5° 14 oz-in at 200 PPS 
70 38 15° 35 oz-in at 100 PPS 

Note: Selected models are available with gear heads and a choice of four magnet materials. 
Ask for detailed data sheets. 

56 
56 
56 
56 
56 

40 square 

39 1.8° 
42 1.8° 27 oz-in at 500 PPS 
50 1.8° 39 oz-in at 500 PPS 
55 1.80 55 oz-in at 400 PPS 
80 1.8° 85 oz-in at 400 PPS 
33 1.80 8 oz-in at 400 PPS 

The PF series are permanent magnet stepping motors, with superior cost/perfor
mance, ideal for high volume mass production applications. Available in four step 
angles (3.75°, 7.5°, 15° and 18°), a choice of windings and magnet materials 
(isotropic ferrite, anisotropic ferrite, anisotropic plastic ferrite, neodymium 
(NdFeB), the PF series offer the design engineer the ultimate in flexibility to match 
the applications requirements with the most cost effective motors. 
A variety of optional flanges, shafts and gear heads are available to meet the 
requirements of the most exacting applications. 
Applications for the PF series include: printers, typewriters, facsimilie machines, 
copiers, word processors, automobile electrical equipment and medical equip
ment. 

The PJ and PO series are high performance, 1.8° step angle hybrid motors, ide
al for applications requiring high torque and superior response characteristics. 
The PJ model (57 mm diameter, size 23) is available in a number of stack lengths 
and together with the PO model (40mm square, size 17) enable the design engi
neer to choose the most cost effective motor to match the application's exact 
requirements. 
Applications for the PJ and PO series include: printers, facsimile machines, 
valves, pumps and a variety of automatic instruments. 

Other Related Products From Inland Motor: 
VR series variable reluctance step motors, PCl-Series programmable Single chip high speed pulse generators, 
board level controller/drivers, and PTM series synchronous motors. SMC series low cost off-the-shelf con
trollers/drivers standard and micro-stepping versions with multiple axis addressing and input/output control. 

501 FIRST ST. RADFORD, VA 24141 TELEPHONE: 703-639-9045 FAX: 703-731-4519 
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~!!~~e 
SMCSeries 
BOARD LEVEL STEP MOTOR MOTION CONTROLLERS/DEVELOPMENT TOOLS 

SMC-500 Microstepping controller with built-in bipolar 
driver (2 amp and 3.5 amp) versions, input/output controller 
(four programmable inputs and four programmable 
OIo!tputs), RS232C serial multidrop interface to any PC (up 
to 8 controllers can be daisy chained on a single serial link), 
powerful high level language command set, on-board non
volatile RAM for program storage and auto-execution upon 
start up, microstepping software selectable up to 64 stepsl 
step, unique mode indexing feature which enables . 
microstepping mode changes on the fly to obtain high 
speed and high resolution at the same time and many 
useful and interesting features. The SMC-500 is an 
excellent quick-start development tool and it is also 
available in open chassis form as a very inexpensive OEM 
product. Size: 6" x 4" x 1.13". Single supply operation 
12-32 volts DC. 

SMC-400 is identical to the SMC-500 in all respects except 
that it is designed for full and half stepping. It is a less 
expensive choice when microstepping is not required. 

SMC-300 is a bipolar chopper driver with dip switch 
selectable ramps. It features a command buffer and TTL 
pulse and direction control. Single supply operation 12-32 
volts DC. Size: 6" x 4" x 1.13". 

SMC-200 is similar to the SMC-300 except that it has a 
unipolar driver. Single supply operation 12-32 volts DC. 

SMC·150 is a bipolar chopper driver with pulse train input 
and direction control. On board oscillator and adjustable 
potentiometer for self-contained variable speed operation. 
Size: 4.75" x 3.63" x 1.13". 

SMC-100 is similar to the SMC-1S0 except that it has a 
unipolar diver. 

OP·1 & OP·2 are operator panels that hook up to the 
SMC400 or the SMC-500. The built-in display and push 
button switches enable the manual setting of the program 
variables. The operating system can be customized to talk 
in application specific real units. An automatic calibration 
feature makes the OP and SMC400/500 combination truly 
remarkable and offers a low cost solution to a variety of 
applications such as fluid metering pumps, cut-ta-Iength 
and may other applications where operator programmable 
indexing is required. 

501 FIRST ST. RADFORD, VA 24141 TELEPHONE: 703·639·9045 
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INLAND MOTOR Q. 
KOLLMORGEN CORPORATION O<I: 'a 
pel Series' 
HIGH SPEED PROGRAMMABLE PULSE GENERATORS 

The PCl series programmable pulse generator chips are 
motion controllC's that allow the programming of an output 
frequency with an external CPU. In addition, the PCl 
series are equipped with ramp up/down control which can 
vary the output, frequency linearly. A variety of inputs and 
outputs are provided for sophisticated control through 
software. The PCl series are an ideal choice where the 
designer wishes to unload his CPU with the time 
consuming motion control tasks which can be taken over 
by these high performance, high speed chips. 

PCl chips are suitable for use in either stepper or 
servo controls., 

PCL-AKlPCL-MK 

Application Stepping motors 

Max. output frequency 16Kpps 
Pulse rate setting steps 1_8,191 steps 

(13 bit) 

Pulse rate munlpllcatlon L2times 

Accel/Decal setting range 2_1,023 
(common) 

Reference clock 4.9152 MHz 

Pulse rate setting registers 2 types 
(FI& FH) 

Pulse rate setting range L262,143 pulses 
(18 bit) 

Rsmplng down pOint Automatically 
Setting also available 

Ramping down point setting range L65,535 pulses 

Option 

Bus Interface 8 bit parallel 

Operation mode High-speed & Constant 
continuous lljeration 
High'speed Constant 
pro~rammed 08eration 
Hig ·speed & onstant home 
position operation 

PCL-240AK 

Stepping motors 
DC/AC servo motors 
Linear motors 

240Kpps 
1_8,191 steps 
(13 bit) 

0.01_30 times 

2_16,383 
(separate) 

4.9152 MHz 

3 types 
(FL, FH1, FH2) 

L 16,777,215 pulses 
(24 bit) 

Automatically 
Setting also available 

1_ 1,048,575 pulses 

24 bit U/D counter x 1 
Encoder infout ( x 4) 
Multiple In output 
(one of each) 

8 bit parallel 

High-speed & Constant 
continuous Tcration 
High-speed Constant 
pro~rammed o~eration 
Hig -speed & onstant home 
position operation 

Dual rate during ramp up/down Dual rate during ramp up/down 

Package configurations PCL·AK 28 pin 40 pin (DIP 600 mil) 
WIP600 mil) 

CL·MK28 ~in 
{DIP 450 mil 

501 FIRST ST. RADFORD, VA 24141 TELEPHONE: 703-639-9045 
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PCL-3AM 

DC/AC servo motors 
D.C. motors 
Linear motors 

3Mpps 
L 16,383 steps 
(14 bit) 

0.018_200 times 

2_32,767 
(common) 

9.8304 MHz 

2 types 
(FL& FH) 

L 16,7n,215 pulses 
(24 bit) 

Automatically , 
Setting also available 

L 16,7n,215 pulses 

24 bit UfD counter x 2 
Encoder infout (x 4) 
Multiple In output 
Input·1 & output ·2 
Ext pulse command 

8 bit parallel 

High-speed & Constant 
continuous lljeration 
High-speed Constant 
programmed o~eration 
High-speed & onstant home 
gositioh operation 

ual rate during ramp up/down 

42 pin (DIP 600 mil) 

FAX: 703-731-4519 
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Utlan 
Poly-Scientific 

3500 

Slip Ring Products 
1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

800-336-2112 

HOW TO SPECIFY A SLIP RING 
FAX 703-953-1841 
TWX 710-875-3694 

Many of the more than 4,000 Poly
Scientific slip ring designs are available for 
use in their existing configuration, or they 
may be modified to meet your specific 
requirements. New designs can also be 
created to meet the most demanding 
specifications. 

Our engineers are experienced in a wide 
range of slip ring applications. We utilize 
resources such as the Anvil computer-aided 
design (CAD) system. And, a very active in
house quality circle program solicits the best 
inputs from all of our many skilled craftspeo
ple, from start to finish. 

This section is designed to guide you 
through the process of specifying a slip ring. 
We've outlined below the major consider
ations that a slip ring engineer will need to 
know about your application. 

A. Basic Slip Ring Design 
Throughout these pages, you will see the 

terms "slip ring capsule" and "slip ring sepa
rates". The term "separate" indicates an 
individual rotor/brush block combination. 
The term "capsule" is used to denote a self
contained unit consisting of a rotor, stator 
and its own integral ball bearings. 

SEPARATE BRUSH BLOCK AND ROTOR > 

~ BRUSH FING BAAIUER 

TYPICAL CAPSULE SLIP RING ASSEMBLY 

There are two basic slip ring configura
tions to consider based on space allocation 
in your system: the more common drum 
approach where each ring is adjacent to the 
next along the centerline, somewhat like the 
threads on a bolt, and the pancake approach 
where the rings are concentric with one 
another like the grooves on a phonograph 
record. The pancake approach is used when 
length is at a premium but diameter is less 
restrictive. 

DRUM 

PANCAKE 

B. Defining the Mechanical 
Envelope 

The envelope is, of course, largely dictated 
by the space available in the system. The slip 
ring engineer should be given the maximum 
space available in the system so all existing 
candidate designs can be considered. It is 
imperativethatthe space required for the slip 
ring be specified in the early stages of the 
system design and that it be consistent with 
the structural and electrical demands. 

c. Defining System 
Interface Requirements 

The slip ring engineer will need to know 
these system interface considerations: 

1. Is a bore required through the slip ring 
for routing coolant plumbing, hydraulic lines, 
pneumatic lines, waveguides, etc? In such 
applications, the slip ring actually mounts 
concentric with these lines in the system. 

2. How will the slip ring attach to the sys
tem? It is never advisable to hard mount 
both the rotor and the stator to the system 
since the slip ring bearings may be over
loaded if there is any misalignment between 
them and the system bearings. 

3. How should the electrical connections 
to the slip ring be made? Is it desirable to 
have connectors integral with the slip ring on 
both the rotor and stator, or would flying leads 
on one or the other ends be desireable? And 
if flying leads are preferred, should they exit 
the rotor in a radial or axial direction, and 
what length should the leads be? 

CONNECTORS RADIAL 

AXIAL 

D. Defining Electrical 
Requirements 

go for 100% functional interchangeability by 
specifying that all 20 be able to carry ten 
amps. And, if the ten amps is a surge current 
with a continuous current of only two amps, 
tell us that, too. There is no reason for you to 
pay for ten amps continuous capacity when 
you only need two. 

Be aware that voltage surges and spikes 
are the major cause of system slip ring fail
ures. Poly-Scientific uses a very conserva
tive approach to circuit design, however, it is 
not uncommon in some power supply sys
tems to see voltage spikes ten or more times 
the normal operating voltage. We strongly 
recommend surge protection on all power 
supplies. 

Most smaller slip rings will satisfactorily 
conduct Signals to 1 MHz or 500 Kilobits. 
Special Slip rings can be used to pass broad
band signals from dc to 1 gigahertz and data 
rates of 500 megabits or even higher. Cross
talk, insertion loss and bit error rate informa
tion can be provided if data rates, formats 
and impedances are defined. 

E. Defining Mechanical 
Requirements 

1. Operating speed (rpm's). Almost any 
slip ring can operate successfully at speeds 
to 100 RPM although many applications only 
require operation at a few rpm. But slip rings 
are also routinely used to instrument jet tur
bine engines operating at speeds in excess 
of 20,000 RPM. The operating speed in con
junction with the diameter dictates the sur
face speed of the brush relative to the ring 
and hence the internal design approach and 
material selection. 

2. What rotational life is necessary for your 
application? Will the unit oscillate or rotate at 
a continuous speed? 

F. Defining the Environment 
The environment in which the slip ring 

must survive is a key factor. Operating tem
perature is important in specifying the proper 
lubricant. And if the slip ring will operate 

The current specified enables the slip ring exposed to the elements or to a hostile envi-
engineer to propose a unit with the appropri- ronment, integral seals must be included in 
ate cross-sectional areaofthe rings, brushes the design. Any unusual shock or vibration 
and lead wires. The specified voltage dic- should also be specified. 
tates the spacing between adjacent rings The next eight pages of the catalog give 
and brushes. It is helpful in achieving the a brief overview of our slip ring design and 
most cost effective and smallest practical production expertise. The last page of our 
envelope not to rate all circuits at the maxi- section allows you to list your specific appli-
mum level. For example, if you need 20 cir- cation needs. For specific product ihforma-
cuits total, three of which must carry ten tion, please contact our sales department at 
amps, designate three for high current. Don't 800-336-2112. 

Call us toll-free af800-336-5917> (In Virginia, call 703-953-4751) for more information. 
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SLIP RING SEPARATES 
Sometimes a self contained 

"capsule" slip ring is not practical due 
to size constraints or cost limitations. 
(Don't however, fail to include in this 
comparison your costs for mating the 
slip ring and brush block or to consider 
the risk of damage to the fragile unpro-

Rotor Specifications 
MATING 

NUMBER OF PART BRUSH RING 
CIRCUITS NUMBER BLOCK RlNGO.D. PITCH 

1-10 258 259 .081 .050 

1-37 263 262 .220 .050 
1-10 865 259 .080 .050 
1-20 1202 262 .125 .050 

8 1454 1455 .550 .060 

2-.331 
10 1546 1547 8-.151 .060 

5 1555 259 .081 .050 

19 2037 2038 1.860 .030 

3 2384 2981 .067 .025 
2385 

1-10 2690 259 .081 .050 
1-37 2731 262 .220 .050 
1-10 2914 259 .081 .050 

5 3046-1 3046-2 .550 .060 

6 3795 3416 .067 .025 

Brush Block Specifications 

MOTORS, DRIVES, & ROTATING EQUIPMENT 

tected brushes). If a separate rotorl 
stator approach is dictated for your 
application please review the following 
tabulation of an assortment of candi
date designs-or contact us for a cus
tom design. 

SHAFT SHAFT FLANGE 
DIAMETER LENGTH DIAMETER SPECIAL FEATURES 

.125 .250 .150 P, RB, UG, 
VG, S, FB 

.250 .375 .312 FB,RB 

.109 .187 .170 S,FB 

.250 .375 .312 FB 

.584· .640 .580 .376 Bore, RB, 
VG 
VG#2Ring 

.187 .250 .345 Segment, #1 
Shorted to #2 

.141 .300 .180 FB 

1.880 .685 1.880 1.500 Bore. 
VG 

.071 .070 .115· Double V-Groove 

.125 .250 .150 FB, Same as 258 

.250 .375 .312 RB, Same as 263 

.125 .250 .150 FB 

.580 .640 .580 . 376 Bore, RB, 
VG 

.061 .125 .109 Double V-Grooves 

MOUNTING 
NUMBER OF PART RING HOLE HOLE SETTING 

CIRCUITS NUMBER DIAMETER PITCH DIAMETER SPACING LENGTH THICKNESS SPECIAL FEIUURES 

-Silver Terminal 

1-10 259 .081 .050 .090 .437 .250 .188 -Tin Terminals 
-Gold Terminals 
-Leads 

1-37 262 .220 .050 .090 .600 .250 .250 -Terminals 

10 1547 .331 .060 .116 .656 .312 .312 -Leads, 
.151 -Terminals 

8 1455 .550 .060 .096 .812 .290 .125 -Terminals 
(MD4036-2) 

19 2038 1.864 .030 .090 .600 1.035 .250 -Terminals 

6 3416 .067 .025 - - .200 .100 -Terminals 
-Double Brushes 

3 2981 .067 .025 .053 .140 .180 .150 -Double Brushes 
-PCB Terminals 

3 2385 .068 .025 - - .200 .100 -Terminals 

3500 

Slip Ring Products 
1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

800-336-2112 
FAX 703-953-1841 
TWX 710-875-3694 

Abbreviations used: 

FB - Flat Barrier 
RB - Raised Barrier 

P - Plastic Backshall 
VG - V-Groove 
UG - U-Groove 

S - Stainless Steel Backshall 

Circuits 1-1 O-Option of having 1 through 10 
circuits. Shall lengths shown are for maximum 
number of rings (circuits) . 

Call us toll-free at 801)..336-5917- (In Virginia, call 703-953-4751) for more information. 
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MINIATURE SLIP RING CAPSULES 

These smallest of all slip ring assem
blies are widely used in the pitch, roll 
and yaw axes of inertial navigation sys
tems where there can be no sacrifice in 
reliability to achieve packaging density. 

Very tight pitch controls are maintained 
on individual ring locations with center
to-center spacings as small as 0.015 
inch between adjacent rings. 

CURRENT RATING 

NUMBER OF PART PER 
CIRCUITS NUMBER CKT TOTAL LENGTH DIAMETER 

16 267 1.2A 10A .912 .375 
20 1.2A 14A 1.932 .375 
24 1.2A 17A 1.152 .375 
28 1.2A 20A 1.272 .375 
32 1.2A 23A 1.392 .375 
36 1.2A 25A 1.512 .375 
20 264 1.4A 17A 1.035 .500 
40 1.4A 33A 1.635 .500 
60 1.4A 49A 2.235 .500 

7 2492 .4A 2A .61 .375 
12 2274 1.2A 12A .728 .373 
15 2493 .36A 4A .660 .375 
16 2075 1.3A 13A .882 .372 
17 1804 1.2A 16A 1.375 .350 
30 2245 .7A 20A .979 .380 
32 1444 1.2A 29A .1.468 .375 

36 2754 1.2A 31A 1.173 .498 

40 3069 1.4A 37A 1.30 .682 

45 2759 1.1A 36A 1.05 .593 
50 2044 .95A 36A 1.025 .593 
50 1937 1.4A 45A 1.470 .683 
54 1956 1.2A 38A 1.403 .560 

80 3312 1.4A 69A 2.00 .685 

95 4175 1.6A nA 3.09 .880 

THE FOLLOWING MINIATURE SLIP RINGS HAVE A BORE: 

CURRENT RATING 

NUMBER OF PART PER 
CIRCUITS NUMBER CKT TOTAL LENGTH DIAMETER BORE 

8 2395 1.6 7A .70 1.75 0.75 
30 4198 2.6A 36A 2.785 3.081 1.50 
32 2335 4A 57A 3.39 4.10 2.30 
12 2472 4A 22A 3.440 4.10 2.30 
51 2837 4A 90A 4.50 4.10 2.30 

3500 

Slip Ring Products 
1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

800-336-2112 
FAX 703-953-1841 
TWX 710-875-3694 

Call us toll-free at 800-336-5917 (In Virginia, call 703-953-4751) for more information. 
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HIGH SPEED SLIP RINGS 

For successful slip ring operations 
above several thousand RPM, in
creased structural demands and fric
tional heating at the sliding contact sur
face are two concerns that must be 

NUMBER OF PART 
CIRCUITS NUMBER LENGTH DIAMETER 

15 2645 3.75 14.01 

19 2275 9.84 9.05 

28 3042 1.635 .685 

28 3762 1.67 1.0 

35 3757 2.53 1.60 

40 1823 4.08 1.75 

64 4160 5.0 3.5 

100 3057 6.40 1.5 

200 4064 10.0 2.25 

300 4075 11.75 2.28 

addressed. Applications for high speed 
slip rings include aircraft turbine test
ing, stressometer feedback in rOiling 
mills, and gasoline or diesel engine 
testing. 

BORE BRUSH NOTES 

12.593 Composite Separate 

7.48 Composite Separate 
Ring & 
Brush Block 

N/A Gold Liquid Cooled 

N/A Gold Gas Cooled 
Multifilament 

N/A Gold Gas Cooled 
Multifilament 

N/A Composite 

1.5 Gold 
Multifilament 

N/A Gold Liquid Cooled 

N/A Gold Liquid Cooled 

N/A Gold Liquid Cooled 

VACUUM AND SPACE CAPSULES 

The use of slip rings in a hard vacuum envi
ronment focuses special attention on the 
area of outgassing organics that could inter
fere with other components in the system 
and in the area of lubrication for long term 

operation. Our contact material recommen
dations are based on a two year continuous 
life test program that we conducted in a 10" 
torr environment and have been proven in 
numerous space flights. 

NUMBER OF PART 
LENGTH DIAMETER BORE BRUSH NOTES 

CIRCUITS NUMBER 

24-84 2832 
7.167-

2.44 N/A 
Composite Cylindrical 

11.650 4 per ring Separate 

25 3881 1.376 5.832 1.24 Composite 
2 sided 
pancake 

31 3304 6.663 2.125 N/A 
Gold Cylindrical 

Monofilament Separate 

Gold 
2 Sided 

34 2857 1.94 6.95 2.68 Pancake 
4 per ring Separate 

70 3192 4.61 1.46 N/A 
Gold Concentric 

Multifilament Capsule 

Capsule. 
170 4238 18.00 6.00 N/A Gold Lubrication 

Reservoir 

3500 

Slip Ring Products 
1213 North Main Street 
Blacksburg. Virginia 
24060-3100 

800-336-2112 
FAX 703-953-1841 
TWX 710-875-3694 

Call us toll-free at~Oo-336-5917 (In Virginia, call 703-953-4751) for more information. 
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POLV-TWIST CAPSULES 
800-336-2112 
FAX 703-953-1841 
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The Poly-Twist is a reliable slip ring few of our many twist-cap designs. 
substitute for limited rotation applica- Although the majority of applications for 
tions. Sometimes called a twist-cap, the thousands of units supplied to date 
this device provides a self-contained, have required miniature twist-cap 
no-sliding contact rotary interface using assemblies, some very large designs 
flexible circuit tapes. Typical dimen- have also been provided. 
sions and data are tabulated below for a 

NUMBER OF CIRCUITS PART NUMBER ROTATION 'CURRENT CAPACITY LENGTH DIAMETER 

14 2728 +/-55 14 @ 12A 2.90 1.75 
24 2938 +/-100 1 @ .2A 2.50 .75 

4 @ 1.2A 
19 @ .8A 

24 3182 +/-45 4 @ 1.4A 1.10 .31 
20 @ .5A 

24 3197 +/-45 24 @ 1A 1.07 .75 
38 2937 +/-90 4 @ 3.0A 2.00 5.75 

34 @ 1.0A 
45 2911 +/-45 2 @ 1.0A 1.75 1.20 

4 @ 3.0A 
4 @ 2.2A 

35 @ .6A 
46 2729 +/-55 4 @ 2.0A 2.90 1.75 

42 @ 1.0A 
50 2904 +/-90 2 @ 2.3A 1.63 1.00 

2 @ 2.5A 
4 @ 4.5A 
6 @ 1.0A 

36 @ 7.0A 
51 3196 +/-45 51 @ 1.0A 1.12 .87 
60 2613 +/-75 12 @ 3.8A 1.69 1.00 

48 @ 1.2A 
60 2644 +/-300 12 @ 0.9A 1.56 0.68 

48 @ 0.2A 
63 3004 +/-100 3 @ 3.5A 2.77 1.50 

6 @ 4.5A 
12@1.7A 
42 @ 1.2A 

68 2783 +/-30 68 @ 1.7A 2.00 .69 
80 2661 +/-210 24 @ 3.0A 2.25 2.50 

56 @ 1.0A 
80 3195 +/-70 80 @ .6A .635 2.40 
84 3003 +/-100 1 @ 3.4A 2.27 1.50 

14 @ 1.5A 
69 @ .8A 

88 3719 +/-145 3@ 5A 3.50 1.37 
7@ 2A 

78 @ 1A 
98 2805 +/-30 12 @ 4.0A 2.50 .99 

86 @ 1.0A 
110 3165 +/-200 22 @ 2.7A 1.90 2.50 

88 @ 1.73A 
110 2804 +/-60 20 @ 4.0A 1.35 1.80 

90 @ 1.0A 
111 3053 +/-110 4 @ 5.8A 3.00 1.40 

4 @ 4.1A 
4 @ 2.1A 

28 @ 1.4A 
71 @ .8A 

172 4134 +/-90 16 @ 5A 5.58 2.25 
156 @ 2A 

176 3002 +/-35 12 @ 3.2A 3.10 2.38 
27 @ 2.6A 

192 3428 +/-210 12 @ 3.0A 3.37 3.69 
17 @ 2.5A 

163 @ 1.0A 
220 3842 +/-75 170 @ 1.5A 4.30 1.80 

50@ SA 
PolyTwist'" is a registered trademark of Litton Poly-1920 4148 +/-90 1920 @ 3A 5.00 31.80 Scientific. 

Call US toll-free at 800-336-5917'(ln Virginia, call 703-953-4751) for more information. 
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HELICOPTER SLIP RINGS 

Slip rings that power de-icing and blade 
folding systems must transfer high cur
rent levels to blade systems rotating at 
high speeds. They must also withstand 
vibration levels and environmental haz-

ROTATIONAL PART NUMBER SPEED DIMENSIONS 

1209 264 RPM 0.0. 3.999 
Bore 3.000 

Length 12.190 
2876 258 RPM 0.0. 3.200 

Length 6.500 

3018 1200 RPM 0.0. 10.190 
Bore 6.130 

Length 4.462 

3091 1500 RPM 0.0. 9.250 
Bore 7.000 

Length 1.650 

3741 432 RPM 0.0. 3.150 
Length 21.000 

3742 1657 RPM 0.0. 5.000 
Bore 2.20 

Length 5.182 
4101 258 RPM 0.0. 4.190 

Length 11.800, 

4103 397 RPM 0.0. 3,250 
Length 20.500 

4106 210 RPM 0.0. 5.510 
Length 22.676 

4239 210 RPM 0.0. 5.510 
Length 16.410 

ards typical of helicopter operation. The 
latest de-icing applications include both 
main and tail rotor slip rings, with main 
rotor current levels to 60 amperes and 
tail rotor speeds to 1 ,500 RPMs. 

POWER 

NUMBER CURRENT VOLTAGE NUMBER GAUGE 

OFCKTS RATING RATING OFCKTS OR 
TYPE 

8' 50A 200V N/A N/A 
500V 
(Peak) 

3 60A 200VAC 3 28VDC 
400Hz 5A 

3 20A 1800V N/A N/A 
(Peak) 

2 16AWG 1500V N/A N/A 

N/A N/A N/A 150 50VDC,lA 
24AWG 

N/A N/A N/A 50 24AWG 

3 60A 200V 3A 
3 25A 400Hz 12 28V 

4 60A 220V 8 2or6A 
58 lA 

14 130A 270VDC 32 24AWG 
22 lOA 200V 

1 Bonding 400Hz 
Ring 

22 lOA 200V 32 24AWG 
1 Bonding 400Hz 

Ring 

3500 

Slip Ring Products 
1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

800-336-2112 
FAX 703-953-1841 
TWX 710-875-3694 

SIGNAL 

INTENDED MAX 
SIGNAL 

APPLICAnoN 
WElGHT(LB) 

N/A Sea Knight 

Main Rotor De· 
Ice SRA for U.S. 
Army Blackhawk 

N/A Tail Rotor De-Ice 
for Seahawkl 
Blackhawk 

N/A Tail Rotor 2.40 
De-Ice 
AH64 
Apache 

Main Rotor 
A 129 Helicopter 

Tail Rotor 

Pulses to Main Rotor 10.5 
controll De-Ice and 
monitor Blade Fold 
rotor head forSeahawk 
loads 
Resolver V-22 23 

Osprey 

Signat& EH-l0l; 39.5 
health De-Ice & 
monitoring Blade Folding 
Resolver ckts 
Resolver Same as 19.0 

4106w/o 
De-Ice ckts 

Call us toll-free at 800-336-59171(1n Virginia, call703-g53-4751) for more information. 
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VEHICULAR SLIP RINGS 

Electrical and hydraulic slip rings are 
used in vehicles such as tanks, retriev
ers, mobile missile launchers, and 
armored personnel carriers. A typical 

POWER 
CONT. 

NUMBER OF CURRENT 
PART NUMBER CIRCUITS RATING 

2985 1 150A 
1 150A 

2993 1 150A 
1 150A 

2869 

2772 2 300A 
1 600A 
1 75A 

2676 1 150A 
1 150A 

2918 4 200A 

3489 1 150A 
1 150A 

3733 2 200A 
4231 13 2@ 15A 

2@ 10A 
2@5A 
6@ 3A 
1 @ 10A 

MOTORS, DRIVES, & ROTATING EQUIPMENT 

armored vehicle might contain slip 
rings in the turrett, the commander sta
tion, and the periscope. 

VOLTAGE NUMBER OF GAUGE OR 
RATING CIRCUITS TYPE 

150V Peak 12 Control 
Ground 
150V 24 Control 
Ground 

160 20AWG 

28VDC 40 Signall 
low 
power 

Ground 14 3A 

28VDC 2 Twin AX 
55 22AWG 

Ground 80 

24VDC 42 20AWG 
150V Peak 34 Control 
Ground 1 RG 179 

SIGNAL 

3500 

Slip Ring Products 
1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

800-336-2112 
FAX 703-953-1841 
TWX 710-875-3694 

INTENDED 
SIGNAL SPECIAL FEATURES 

5A,150V 

5A,150V 

28VDC 4 hydraulic at 200 PSI, 
7.5A 2 GPM; 1 pneumatic at 

6PSI 
28VDC 1 pneumatic at 1200 
7.5A PSI,600CFM 

1 hydraulic at 200 PSI, 
1 hydraulic at 50 PSI, 
1 pneumatic at 2 PSI 

6MHz 1 hydrauliC at 2000 PSI, 
4A,28VDC 34 GPM; 1 hydraulic at 

100 PSI, 34 GPM; 
1 pneumatic at 6 PSI, 
15CFM 

5A 

3A,28VDC CBR Air Channel 
2A,150V 6.5 Inch Bore 
10MHz 

Call ustoll-free at 800-~36-5917(ln Virginia, call 703-953-4751) for more information. 

EEM 1991 For manufacturers' sales offices, see yellow pages B·1289 
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. PEDESTAL SLIP RINGS 

Typiqally found in radar, missile and 
gun fire control systems, Pedestal Slip 
Rings contain varying combinations of 

NUMBER OF 
POWER 

NUMBER OF PART CIRCUITSI 
CIRCUITS NUMBER CURRENTS LENGTH 

65 2912 12 @ lOA 21.0 
72 2672 6 @ 150A 33.3 

218 2686 16 @ lOA 17.8 
. 

259 2258 9 @ 160A 60.0 
5@ 10-30A 

18 4062 0 3.9 
19 2608 3 @ 550A 8.3 

2 @ 110A 

37 2945 0 5.9 
57 4120 13 @ 22A 17.2 

78 4189 6 @ lOA 11.0 

103 3474 18 @ 3A 14.6 

127 2480 17 @ 60A 25.5 
150 2446 3@ 50A 29.0 

6 @ 20A 

153 2607 15 @ 50A 50.0 
4@ 20A 

176 2284 10 @ 100A 33.0 
95 @ 10-20A 

252 2125 4 @ 100A 37.5 
3@ 60A 

logic, control, and high frequency ana
log signal and power circuits. 

DIAMETER BORE SPECIAL FEATURES 

7.3 None 3-35 MHz channels 
12.0 None Rugged & Sealed 

410MHz channels 
3.6 None. Very high circuit 

density 

12.0 None 12-60 MHz Channels 

5.5 3.2 Integral Resolver 
20.8 1.0 

7.1 2.7 
11.4 4.5 
7.9 3.0 Unlubricated 

contact technology 

7.4 3.5 4-1 GHz ckts. 

15.3 9.7 Lightweight (88 Ibs) 
16.0 8.0 Sealed for shipboard 

use 

8.0 1.3 Meets MIL-STD-901 
Hammer Drop 

12.8 6.0 12-6 MHz Channels 

21.5 10.0 3-30 MHz Channels 

3500 

Slip Ring Products 
1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

800-336-2112 
FAX 703-953-1841 
TWX 710-875-3694 

Call us toll-free at 800-336-5917'(ln Virginia, call 703-953-4751) for more information. 
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INDUSTRIAL SLIP RINGS 

NUMBER OF CONTINUOUS 
CIRCUITS PART NUMBER CURRENT LENGTH DIAMETER NOTES 

6 4023 2A .76 .870 Suitable 
12 1.24 forCCTV; 
18 1.72 Units can 
24 2.20 be shipped 

from stock 
1-12 4183 2A 1.58 1.36 0.985 inch 

through 
bore 

2 3773 5A 1.50 1.00 Watertight 
10 4221 .5A .78 .37 #10 circuit 

isa switch 
circuit 

12 4102 .5A BB 1.05 .982 Slip ring 
SR 1.67 .46 and brush 

block set 

Slip ring bore 
.196 inch 

14 3141 1 ground-150A 9.28 11.25 Sealed, 
1-150A rugged 

12-7.5 construction 
16 4019 lA 2.35 1.00 Fiber brush 

capsule. 
3000 RPM 

No more than 20% of all rings should be loaded with rated current simultaneously: 

SPECIAL SLIP RINGS 

Cable Reel Slip Rings 
Cable reel slip rings can be found in a 

v'ide range of military and industrial 
applications including marine/seismic 
exploration, underwater towed vehi
cles, remote tele-operated vehicles, 
construction cranes, and buoyant sub
marine antennas. These slip rings are 
designed for a particularly rugged envi
ronment while also providing field 
accessability of the brush block assem
blies if repairs are necessary. With 
access plates in place, sealed bear
ings, and integral gasketed connec
tors, the internal portion of the unit is 
well protected from environmental 
conditions. 

Mooring Slip Rings 
Deep water drilling requires a slip 

ring to allow complete freedom to 
weathervane for floating power genera
tion stations (SAlM type installations). 
Experience to date in mooring applica
tions include currents to 600 amps, volt
ages to 35,000 volts (transmission of 
36 megawatts of power) in sizes to 8 feet 
in diameter by 10 feet in length. 

Medical Electronics 
Slip Rings 

Slip rings are used in various scan
ner applications, particularly for com
puted axial tomography (CT Scanners) 
which require the need to scan at 
faster speeds, unencumbered by 
mechanical stops. These units provide 
a large through bore for mounting as 
an integral part of the gantry. 

Voltages to 200,000 volts are handled 
safely with careful attention to gradi
ents, internal surface contours, mate
rial selection and debris management. 

Our slip rings require minimum iner
tia for spin-up and braking consistent 
with structural and electrical safety. 

Slip rings for medical scanners are 
built on a history of reliable low main
tenance applications, with reliability 
levels exceeding a million circuit hours 
being demonstrated. 

Our CT slip ring capsules are typi
cally sealed with static seals and redun
dant dynamic lip seals at all rotary 
interfaces. A slip ring with separate 
mating brush blocks is available in a low 
cost design for low voltage CT scanners 
where the X-ray voltage is stepped up 
on the rotating gantry. 

3500 
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Many industrial applications such as 
continuous-panning CCTV cameras, 
automated machinery and robotic end
effectors can benefit from the continu
ous, unrestrained, rotational freedom of 
a slip ring. Our 4023 Industrial Slip 
Rings offer the reliability of precious 
metal contacts at an affordable price. 
This is made possible by standardizing 
on four basic models (6, 12, 18, and 24 
rings), which are mass produced for vol
ume pricing. 

Slip Ring Applications 
Are Only Limited by 
Your Imagination 

These are just a few of the unique 
applications of slip ring technology. 
When you need to pass power and/or 
data through a rotating interface-turn 
to litton. 

Many of the designs and manufacturing processes 
are proprietary and are covered under one or more 
U.S. or European patents. 

Call us toll-free at 800-336-5917 (In Virginia, call 703-953-4751) for more information. 

EEM 1991 For manufacturers' sales offices, see yellow pages e-1291 
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LIttan 
Poly-Scientific Slip Ring Products 

1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

800-336-2112 
FAX 703-953-1841 
TWX 710-875-3694 

CUSTOMER SPECIFICATION FORM 

Date ___________ Engineer _____________ ~_ Customer Part No ____ _ 

Customer Name _________________________ Phone Number _____ _ 

Address ______________________________________ __ 

CAPSULE D SEPARATE SLIP RING.D SEPARATE BRUSH BLOCK D POLY-TWIST D (for + /-__ Degrees) 

Application _____________________________________ _ 

Number of Rh1gS _________ (Detail circuit functions below) 

Size: Available length Diameter ________ _ Bore ________ _ 

Wear (life): Hours (or yrs) ___________ _ @ Duty Cycle ___________ _ 

Environment: Temperature: Operating Range ____ oC, Pressure: Normal ___ _ Minimum __ _ 

Vibration: ________ g's @-------- Hz Shock ________ g's 

Sealing: None ____ Dust ____ Water Spray ___ _ Submersion ___ _ 

Rotational Speed: Normal _______________ Maximum ______________ _ 

CIRCUIT DATA 

Circuit No. Current (amps) Working Digital Risetime Crosstalk 
Function Rings Normal Max Volts or Freq. (Hz) Isolation (d,S) , 

~' 

Torque, max starting ______________ gm-cm Weight-max ____________ _ 

Lead Length: Rotor end Stator ______________ _ 

Connectors: Rotor end ________________ Stator ______________ _ 

Additional Requirements: (Integral Potentiometer, Resolver, Switch, Hydraulics, Pneumatics, Optical Channel, etc.) 

Please provide sketch of available mounting space if possible. 

Call us toll-free at 800~336-5917 (In Virginia, call 703-953-4751) for more information. 

B·1292 For manufacturers' sales offices, see yellow pages EEM 1991 
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RD-OSO 

> 
:IE 
0 z 
0 FK-130SH _791 x .594 
0 CARBON FK FK-260SA .953x .720, 
W FK-280SA .953x .720 

SH SH-020S .709 x .374 
SH-P50S .709 x .374 

RF-260TA .953 
RF RF-280 .953 

W RF-500TB 1.260 
tn RF-520T 1.260 
(5 STANDARD 

RD RD-050T .673 
Z RD-18OS .839 

~ 
CARBON 

~ RS-360SH 1.091 
RS·365SH 1.091 

::::) RS-380SH 1.091 
Q RS-385SH 1.091 

~ 
CARBON RS RS-395S 1.091 

RS-540SH 1.406 
RS-545SH 1.406 

W RS-550SH 1.406 
% RS-750SH 1.661 

EG-SOOAD-6F 1.429 

ELECTRONIC EG-SOOAD-9F 1.429 
EG-500AD-2F 1.429 

GOVERNOR EG EG-520AD-6F 1.429 
EG-520AD-9F 1.429 
EG-520AD-2F 1.429 

@ 
SINCE 1954 

MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

.988 
1.059 
1.201 

.744 

.866 

1.059 DRY CElL 
1.201 BATTERY 

.768 RECTIFIED 

.846 A.C. 

9.13 
1.142 

1.283 
1.283 
1.488 
1.488 BATTERY 
1.831 RECTIRED 
1.969 A.C. 
1.969 
2.244 
2.362 

.984 

.984 DRY CELL .984 
1.063 RECTIFIED 
1.063 A.C. 
1.063 

D World's largest DC motor manufacturer 
(780 million units/yr.) 

D World-proven quality DOn-time delivery 
Typical applications: 
Automotive Products 
Actuators for car mirrors, door locks, AlC 
damper, fuel and washer pumps, lumbar 
support, cruise control, window lifters, 
air pumps, etc. 

Cordless Power Tools 
Drills, screwdrivers, string trimmers, hedge trimmers, 
grass shears, hand-held vacuum cleaners, etc. 

Wide range of other applications 
Home and kitchen appliances, products for personal care, 
audio-visual, cameras, office automation, bilge pumps, etc. 

Call, fax, write us your performance requirements. We will 
suggest the best-suited motors from our extensive standard 
line - or with custom-made specifications. 

RS-7S0SH 

4.5-20.0 07500 12.0 7.200 0.030 5.350 0.09 0.108 0.43 40.8 0.424 
4.5-15.0 10350 12.0 7.300 0.036 5.950 0.16 0.244 1.07 56.3 1.32 
4.5-20.0 10350 12.0 5.700 0.028 4.650 0.13 0.253 0.87 57.5 1.39 

4.5-12.0 09170 6.0 19.000 0.110 13.600 0.28 0.061 0.608 36.8 0.213 
4.5-12.0 09170 9.0 23.400 0.105 17.350 0.30 0.090 1.151 42.6 0.347 

1.0-9.0 3255 1.2 5.700 0.160 4.750 0.800 0.164 0.575 59.9 0.986 
1.5-12.0 2485 3.0 7.300 0.115 6.130 0.602 0.236 1.069 59.2 1.472 
1.5-9.0 14430 6.0 3.650 0.024 3.050 0.122 0.196 0.441 60.0 1.194 
1.5-12.0 12580 12.0 4.550 0.018 3.890 0.106 0.278 0.799 62.8 1.917 

1.5-6.0 09220 4.5 7.600 0.039 5.710 0.118 0.054 0.23 43.5 0.222 
1.2-12.0 2085 2.4 5.310 0.052 4.530 0.304 0.142 0.476 65.2 0.972 

4.5-26.0 12.0 7.300 5.850 2.40 55.6 2.81 
6.0-26.0 18.0 20.800 17.000 11.3 63.3 4.93 

12.0-26.0 24.0 25.800 21.700 19.1 65.8 7.50 
12.0-26.0 24.0 22.000 18.800 17.6 69.7 8.68 
6.0-26.0 12.0 10.000 8.400 8.4 69.6 8.61 
3.0-12.0 3.6 19.100 15.700 25.4 53.8 12.3 
6.0-26.0 6.0 15.000 12.600 26.8 70.3 18.1 
3.6-15.0 6.0 12.400 11.300 32.3 73.3 44.4 
4.5-18.0 9.6 18.400 15.800 79.1 73.9 48.6 

4.2-7.5 18290 6.0 
6.0-11.0 14430 9.0 
8.4-15.0 12580 12.0 
4.2-7.5 16340 6.0 2.400 RPM at 8 G-CM load 
6.0-11.0 14470 9.0 
8.4-15.0 12580 12.0 

Mabuchi Motor America Corp., 475 Park Avenue South, New York, NY 10016, Dept. EEM1 • Tel: (212) 686-3622· Fax: (212) 532-4263 
Detroit Office: 2701 University Dr., Auburn Hills, MI 48057, Dept. EEM1 • Tel: (313) 370-9090· Fax: (313) 370-9092 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1293 
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Factory Contact: Karen Lindahl 

Vernitron Magtech Controls is a leading supplier of DC 
Torquers and Mil-Spec synchros and resolvers, and is a 
primary source for the more sophisticated, ultra-high
accuracy single, dual and multi-speed pancake-type 
componentry consistent with today's state of the art. 

VernitronMagtech Controls operates from a modern 
60,000 square foot facility located on 4.6 acres in San 
Diego, California, specifically designed for the manufacture 
of electromagnetic devices. 

Vernitron Magtech Controls has supplied products for such 
programs as Harpoon, TOW/Cobra, FVS A-6, Trident, 
Phalanx, Leopard II, 00963, CG47, and many more. 
Vernitron Magtech Controls' products are also found in 
many areas of industrial applications, including robotics, 
automatic machine tools, and computer disk drives. 

Product Lines from Vernitron Magtech Controls 

Standard Mil-Spec Synchros and Resolvers 
Size 8 - Size 45 

Hi-Accuracy 
Multispeed Pancak,es 

o 
Torqsyn Remote Positioners 

Analog or Digital Input Custom Subsystem Designs 

Other Products: 
• Digital Resolver (single turn absolute encoder, 16-bit output) 
• 50 VA Solid State Synchro Amplifier 
• RVDT 
• Segment Resolver 
• DC Motors and Tachometers 

limited Angle 
Brushless Torque Motors 

DC Torquers 

3500 

8·1294 For manufacturers' sales offices, see yellow pages EEM 1991 
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Carlsbad, California 92009 

MERCURV ROTATING 
ELECTRICAL 

CONNECTORS ~~!~~2tac.n<. 
619431 7723. Fax 619 431 0905 __________________________ _ 

FEATURES 
- Superior to conventional slip rings, Mercotac's mercury-wetted • Durable, compact, low cost, no maintenance. Ideal for 

computers, instrumentation, thermocouples, strain gauges, 
packaging, heating and control equipment. 

contacts provide increased reliability. Extremely low electrical 
noise, less than 1 milliohm resistance. 

- Sealed, ball bearing construction. • Mercotac-mercury-wetted contacts. 

COAX MODULAR 
Coaxial Connector Series: Small, up to 10 amps, high rpm, 
inexpensive series used with Mercotac accessories. 

Modular Connector Series: Thirty amp rated connectors (small pins - 4 amp) available in 2, 3, 4, 6 and 8 
conductors. Appropriate disconnects supplied with each Modular unit. 

MODEL 110 MODEL 110·T MODEL 205,205H MODEL 230 MODEL 331 MODEL 430 MODEL 630 MODEL 830 
8 pole· 1 pole" 1 pole" 2 pole" 2 pole" 3 pole· 4 pole· 6 pole· 

.--------,,-----, 

.2401 .... 662 1 r .240 .240 ~ .... 662 1 r .240 
(6.1) 1 (16.8) 1(6.1) (6.1) 1 (16.8) (6.1) 

J..~ J..~ 
218:r~218:r~ 

DI~fl,.P' DlN),p 
·Order accessories separately inches (mm) 

1--1l6~)--I I---(~)------I 1--'~68!)-i ~ 14 Mi)-i ........, 14 (~6~r-i 
_.375-1101-.375- _.375_1101-.375- •. 375.1.10 ---i •. 375 __ .375.(29) -' _.375 ••. 375_(29) -j •. 375 .• 

(9.5) (27· 9) (9.5) (9.5) (279) (9.5) (9.5) (27.9) 1 (9.5) (9.5) 1 (9.5) (9.5) (9.5) 

1'.III'.II~<1>II~II~I' ~~ goo 0 0 0 ~~ v ~ 0 

*Disconnects included inches (mm) to:ri __ 

MOUNTING COAX ACCESSORIES BODY MOUNT TYPICAL BUSHING MOUNT 

~110 
~UNTING 

(1~k1 r -(i6fk i~811)1 r 
595~ ~ ~ (!) CAP ~ 

594 RECEPTACLE 

.625 .281. I-
.43.. .. 0,-115.9)- 17.1)1 1 

(10.9), I no-. ~ @ 
5952 ~ 5920 RECEPTACLE 
CAP 0 (2I:J 

11Q-T 55337 
MOUNTING inches (mm) 

==~:6~::!~~1(5~;~~~t~wnl 
are available. 

Thermally Insulated 

Current rating (A @ 240VAC) 10 4 30 

MODEL 1250 

EEM 1991 

MODEL 1250 SPECIFICATIONS 
Conductors 1 
Current Rating (A @ 240VAC) 250 
Frequency Range (Hz) 200MHz 
Mercury Contact Resistance < 1 milliohm 
Maximum RPM 1200 
Max. Temp. (on body) °c (OF) 60 (140) 
Min. Temp. °C (OF) 29{ 20) 
Typ. Rotational Torque gm/cm 400 

OPERATING AND MOUNTING INFORMATION: 

1. Mercotac connectors can be used both horizon
tally and vertically. However the arrow on the body 
of the connector should not point below horizontal. 
The connectors are reversible so they need not be 
installed upside down. Store upright. 

2. It is preferable to mount the connector with the 
body to rotate, to reduce the mechanical loads on 
the bearing. The unit may be held by the body or the 
plastic bushing (as shown). 

For manufacturers' sales offices, see yellow pages 

Not Thermally Ins~lated 

MODULAR DISCONNECTS 
Regular Duty for 14-16 awg wire 

r (~~-J r(m)"i h~~~-j 
~ ~ ~-. 55110 55250 --=-,: ~) 

r (~5~) "l h~~~"l 55251 
()5hti*r.. ) ~ 

55253 55252 

Heavy Duty for 10-12 awg wire 

r (k~) -I H~-j 

~ ~~i!--: 
55258 ' , ~ 

55259 inches (mm) 

3. Use wires of ample length and flexibility to avoid 
mechanical loads. Do not have rigid mounting of 
both ends. The wires attached to the stationary end 
should be stiff enough to keep it from turning. 

4. Vibration and mechanical shock reduce the con
nector life. Some installations require shock 
absorbing bushing to mount connector. Limit 
mounting eccentricity to .005" . 

5. Provide thermal insulation where necessary to 
prevent temperature of the unit exceeding 60·C 
(140· F) 
6. Do not solder or bend connector tabs; such mis
use voids warranty. 

7. In food applications: ISOLATE MERCOTAC 
CONNECTOR FROM ANY POSSIBILITY OF CON
TAMINATING FOOD. 

S-1295 



Hearst· 
E · · ngtneenng 
Software 

ICMASD ... IC Altern·ate 
Source Directory 

The all new 1991 version of the world famous 
Alternate Source Directory is now available in floppy disk form 
for your IBM XT & AT and 100% compatible personal computer with hard drive. 

The 1991 ICMASD contains the more than 180,000 listings that appear in the 
Alternate Source Directory Section contained in Volume Two of the printed version of 
the 1991 Ie. Master ... plus additional discontinued parts. The database includes 
complete vendor addresses and phone numbers. 

You can personalize the ICMASD for your application. The program allows you to 
add comments, up to 20 digits long, to each listing. These comments can be part 
numbers, prices, or any information specific to your needs. You may also add, delete 
and/or discontinue devices! 

For greater flexibility the base number search feature enables you to access parts by 
base number, i.e;, the device number stripped of prefixes and suffixes. You don't need 
to know the manufactures codes to call up any of the alternates to these devices. 

The 1991 ICMASD is fast, convenient and. very user friendly! 

Complete program documentation is included. When ordering, be sure to specify if 
you want the 1991 ICMASD on three, double-sided, double-density disks OR on one 
high-density disk. 

For immediate delivery you can order the 1991 ICMASD at $179.50* simply by 
charging your Visa or MasterCard credit card. To place your order or for more 
information, call or write: 

Marie Botta 
Hearst Business Communications 
645 Stewart Avenue 
Garden City, New York 11530 
516-227-1314 • Fax: 516-227-1901 

* Please add sales tax in NY, MA, IL, and CAe Prices valid in USA only. 

Published Annually 
in March 
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BRUSHLESS SERVO MOTORS & CONTROLLERS 
LEADERS IN HIGH PERFORMANCE AND PRECISION MOTION CONTROL 

Complete Velocity and Positioning Servo Systems. Interface with User Host Computers and Controllers. 

New!...and only from MFM Technology. 
Brushless NEMA 23 and 34 frame size servo motors 
replace stepper and DC brush motors. Advantages 
of these MFM brushless servo motors: 

* smooth at all speeds - no cogging! 
* instantaneous linear acceleration 
* full torque to 6,000 rpm 
* no resonance effects 
* cool operation 

Using samarium-cobalt magnets, MFM brushless DC 
motors are available in 10 frame sizes from 1.25 inch 
through 10.0 inch diameter with peak torque ratings 
from 13.5 oz-in. to 4500 lb-in. 

Modular motor 
components are 
matched to provide 
optimum 
performance using 
many standard rotor 
conflgurations. 

No cogging! 

Unhoused motors are supplied as kits for better 
performance and cost savings for direct mounting 
onto the driven shaft. Eliminate performance
reducing effects of conventional couplings, belts, or 
pulleys. Choice of Hall sensor, optical encoder, or 
resolver commutation. No cogging! 

Servo Master is a complete brushless servo system 
consisting of a programmable motion controller, 
power supply, brushless servo amplifiers, and 

brushless DC 
motors with shaft 
encoder feedback. 

This system provides 
closed loop control of 
up to three axes, and 
makes possible 
micropositioning of 
mechanical stages, 
combined with high 
speeds. 

Model BDC 2000 is a four quadrant sine-wave PWM 
brushless motor drive. Output bus rating is 160 Volt 
at 8.0 Amp. Velocity or current loop control accepts a 

±IO volt analog command signal. 
Resolver-to-digital conversion 
provides electronic commutation, 
absolute shaft position, and velocity 
control. 

Emulated channel A B and index 
encoder output is provided for use 
with a motion controller. Other 
models offer power ratings to 
match a broad range of motor speed 
and torque requirements. 

Precision air or ball-bearing spindles with 
embedded brushless DC motors are available with 
micro-inch shaft run-out tolerances. 
Model BDC 0550 linear sine-wave drive offers 
programmable acceleration/deceleration, virtually 

no EMIIRFI, closed 
loop servo control 
and IEEE-488 or 
RS-232C digital 
interface. 
Speed accuracy> 
.001 % with smooth 
speed from less than 
1 rpm to more than 
15,000 rpm. 

Call today for catalog and technical specifications 

EEM 1991 

TECHNOLOGY, INC. 
An Affiliate of UN.THODE Corporation 

200 Thirteenth Avenue, Ronkonkoma, N.Y. 11779 
Phone: (516) 467-5151 • Fax: (516) 467-5176 

For manufacturers' sales offices, see yellow pages e·1297 
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Micro Mo® 
MINIATURE ELECTRIC DRIVE/SYSTEMS AND ROTARY 
POWER TRANSMISSION COMPONENTS UP TO 1 H.P . 

• Originators of Skew-Wound Coreless Micromotors. • Patented and Licensed the World Over. 

CONTI 
MA.X. POWER MAX.CONT. RECOMMENDED 

CASE DIAMETER OVERALL LENGTH OUTPUT TORQUE MAX SPEED 
STYLE SERIES (mm) (in) (mm) (in) (W) (oz.-in) (RPM) 

GEARMOTORS 

... :nI!llIIilll!lI!IU! UIII •• llimBlIl11IIII Ullli!i!m II1II [EII_!!W ILliUIIII. 
__ ]llnl'iiIIlm:llt liiiiHL. Ii .tlmll.:5"IiI:[!iI]]I;rll:lr.aI!lmll:l~n]]·!iR9!JI1!IU . :11 

• Ask about our "Guaranteed Stock Program" with expedited sample delivery. 
• Ship-trom-Stock Program available tor OEM Blanket Orders. 

MME4915K 

3500 

For manufacturers' sales offices. see yellow pages EEM 1991 
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ALSO 
AVAILABLE: 

STYLE ----------------.... 
..... .... 
------... ... ... 

MOTORS, DRIVES, & ROTATING EQUIPMENT 

Micro Mo® 
MINIATURE ELECTRIC DRIVE SYSTEMS AND ROTARY 
POWER TRANSMISSION COMPONENTS UP TO 1 H,P, 

• Tacho-Generators • Control Systems • Precision Gearheads 
• Optical Encoders • Shaft Couplings • Motor-Tachometers 

MAX.CONT. RECOMMEND 
CASE DIAMETER OVERALL LENGTH TORQUE MAX SPEED 

SERIES (mm) (in) (mm) (in) (oz.-in) (RPM) 

,;~~,~,;}!+t'~{:<\;~\\i~~'~;~~i~~;:,d:i~!i:+;;<i~:~1;%\:FiA~;;i('i~~r[k;F?~Hij?i~;1;~i~li\~ii;!7:;;';~!lWQ~~ii:i~~~'~\i;i~;:1'li\};;t~;i~l._i)v.'~;:!t 
FITS GEARHEAD SERIES G4, G4A, & G5 

c~f~~;~i:;ii::j;;:~\::\!,;;;i;":if:(~~j;;>i!:i!:;4:.;;i:;~~:~i;;;;~~,:j;·\:tt;~I;;;)'1 :~% (,; ::\:~~!~):i::?E:,~/!L\t~u;:'§~~:16;(:';:i\H;\j;~lY~~~V::i1i:: 
FITS GEARHEAD SERIES G1.1, G4, G4A, & G5 

Available with Integral Brakes, AC/DC Tachs, and Optical & 
MagnetiC Encoders. 
High Voltage Versions Available Upon Request (to 180 VDC). 

• Single Piece Prototypes Available 
Complete Applications Liaison - Prototype Through 
Production. 

Micro Mo ELECTRONICS INC. 
742 Second Avenue S. / St. Petersburg, Florida 33701/ Phone: 813/822-2529 / Telex: 807-982/ Fax: 813/821-6220 

For full catalog & latest data sheets, call (813) 822-2529 MME4915K 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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MOTORS, DRIVES, & ROTATING EQUIPMENT 

-Micro Mo® 
MINIATURE ELECTRIC DRIVE SYSTEMS AND ROTARY 
POWER TRANSMISSION COMPONENTS UP TO 1 H,P. 

RATIOS MAX,CONT, 
STYLE ,SERIES OUTSIDE DIAMETER SHAFT DIAMETER FROM TO. TORQUE 

GEARHEADS (mm) (in) (mm) (in) (oz,-in) 

__ iii, IInlll!IJII'IIII,IIII!!fI"I!IJllllIlllll[]11 Llrnlll! lIi1imllJIIIi rlrl][~IU f] • 
FITS MOTOR SERIES 1016,1212, & 1219 

rrmiltllUlitiU 11I11.!I ']IIIlIIE. II.EIUIIIIII'IllliRI[[]I!HIUlllli'lIIrJlLft:II,IHJjlllJAl 
FITS MOTOR SERIES 1212,1219, & 1016 

'[Ulllllillllllllllllll •• IIIIIIJFi'IU'IiBl 

i I I I I i I I~ 1I!I~il . m, II iii II I. 

III.IIE ..... LI ': I,HEII.jUt!]! .• ""1 ilIIIU1J!!JHr; II n:lm!l.ililtnllll[IJI-~!lI!I! 1[[1 
FITS MOTOR SERIES 1616,1624 

Tmll,!.:!n.n:]I!nll·;.:aII]l1n]ll!n:i!l[UIII~rilllllillllli.1HI[J ~Ii! 1111111]] lin. 
FITS MOTOR SERIES 1616,1624 

Micro Mo ELECTRONICS INC. 
742 Second Avenue S, 1 St. Petersburg, Florida 337011 Phone: 813/822-25291 Telex: 807-9821 Fax: 813/821-6220 

MME4915K 

3500 

For manufacturers' sales offices, see yellow pages eEM 1991 
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STYLE 

b 

• • 
It.... .. .. .. .. .. .. 
• 

MOTORS, DRIVES, & ROTATING EQUIPMENT 

Micro Mo® 
MINIATURE ELECTRIC DRIVE SYSTEMS AND ROTARY 
POWER TRANSMISSION COMPONENTS UP TO 1 H,P, 

• FUll-line Stocking Distributors Worldwide. • Zero Back-Lash Gearing on Selected Models. 

SERIES OUTSIDE DIAMETER SHAFT DIAMETER 
(mm) (in) (mm) (in) 

FITS MOTOR SERIES GNM 2130, & 2145 

FITS MOTOR SERIES GNM 5440, & 5480 

RATIOS 
FROM TO 

MAX.CONT. 
TORQUE 

(oz.-in) 

Micro Mo ELECTRONICS INC. 
742 Second Avenue S.I S1. Petersburg, Florida 337011 Phone: 813/822-25291 Telex: 807-9821 Fax: 813/821-6220 

MME4915K 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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Description 
The DCA600 and DCA300 are versatile and compact 

600 watt and 300 watt rated servo amplifiers for DC motor 
drive and other linear amplifier applications. These linear 
amplifier have a MOSFET "H" bridge output power stage 
for bi-directional motor drive with a l,lnipolar power supply. 
The MOSFET power stage provides excellent safe operat
ing area and ruggedness. The amplifier.can handle the 
back EMPs produced by motor loads. 

External terminals for voltage and current feedback 
are provided for extemal user configuration. Extemal term~ 
nals are also provided for adjustment of output current lim
iting. A thermal over-temperature shutdown is incorporat
ed. These amplifiers operate from a voltage source of 
either 44 VDC or 100 VDC and require a bias supply of 
-15VDC. 

The DCA series amplifiers are available in military and 
industrial ranges. The military version is also radiation . 
hardened. The design is fully derated, and low thermal 
resistances between the power semiconductors and the 
baseplate minimize junction temperatures. The amplifier is 
designed to be conduction cooled and is mounted to the 
heat sink surface by four through mounting holes. 

DCAGoo/Joo 

3500 

MODEL DCA300 SHOWN 

Features 
• 600 or 300 watt rated 
• For DC motor loads and other linear amplifier 

applications 

• Operates from 44 VDC (DCA300) 
100VQC (DCA600) 

• Bi-directional motor drive 

• Unipolar power supply 
• Rugged MOSFET "H" bridge output power stage 

provides excellent safe operating area 

• Thermal over-temperature shutdown 
• External user configuration provided via external 

terminals for voltage and current feedback. 
• Output current limiting adjusted via external 

terminals 

• Radiation hardened available 

• High Reliability 

INPUT: 

Specifications 
44 VDC (DCA300) 
100VDC (DCA600) 

BIAS SUPPLY: -15 VDC 

,::: B 

~. 
IlPUT ........ (-) 7 

1If!UT ........ (+) 4 

~2 
,::: r •• '-L-~.,....J 

• 1 
........ P011ER 

CIIQUND ........ 

lOAO CURRENT (FOR CURRENT FIB) 
...... (+) 

OUTPUT 
DCA300: 

lOAD CllMENT (FOR CURRENT FIB) 

±20V@ 15A ...... (-) 
DCA600: ±90V@6.7A 

15 G rms (random) VIBRATION: 

. SHOCK: 50 G peak We can modify these units to meet your custom amplifier requirements . 
TEMPERATURE: -55°C to + 125°C 

HUMIDITY: 

ALTITUDE: 

DIMENSIONS 
DCA300: 
DCA600: 

8·1302 

to 100% 

50,000 ft., operating 

3.25"x1.900"xO.96" 
4.13"x3.52"x1.00· 

Mp.oULAR EVICES INC 
BROOKHAVEN R&D PLAZA' ONE RONED ROAD· SHIRLEY, NEW YORK 11967 

TEL 516~345~3100 • FAX 516~345~3106 

For manufacturers' sales offices, see yellow pages. EEM 1991 



3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 

PM & WOUND-FIELD MOTORS 

MOTOR TACHOMETERS 

PLANETARY GEARMOTORS 

ELECTRONIC CONTROLS 

111,000 to 3/4 HP 
Military & Commercial 

Fast Engineering Response with 
Immediate Solutions by Phone & FAX 

Custom Prototypes Shipped 
in Three to Four Days 

3500 

MotorTechnology Inc 
Call 513 2941041 
FAX 513 294 8336 

2798 CULVER AVENUE, DAYTON, OHIO 45429 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1303 
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PM MOTORS & MOTOR TACHOMETERS 
1/1,000 to 1/4 HP, Standard 
Special to 3/4 HP 
AIRCRAFT· COMPUTER • INDUSTRIAL 
INSTRUMENTATION • MEDICAL 

_ MILITARY· ROBOTICS 
SERVO DRIVES 

Immediate Solutions 
by Phone and FAX 

At Motor Technology we solve most applications over the phone lines. 

Your call to us goes straight to a competent motor application engineer, 
never to a clerk, correspondent or some other non-technical person. You 
discuss your project with a highly qualified engineer who is experienced 
with motors-motor application problem solving, motor design, and motor 
related hardware. 
For a lot of projects, you won't always know the exact torque or speed 
you need. Or, maybe there's a voltage variation you're not sure how to 
cope with. The odds are 100:1 we've had experience with a similar appli
cation. So, basically, all you need to do is explain the conditions and what 
you want the motor to do. We help fill in the blanks, then come up with a 
design that's cost efficient for you. 
If you're ready to talk about a prototype, the same application engineer will 
give you the price and a firm ship date-all in the span of a single phone 
call. rNe don't shuffle you to other departments or make you wait days for 
the answers you need.) 
Get an immediate solution by phone or FAX from Motor Technology the 
next time you have an application. And have the prototype on your desk 
within a few days. 

Call 513 2941041 
FAX 513 294 8336 

2798 CULVER AVENUE, DAYTON, OHIO 45429 

3500 

8-1304 For manufacturers' sales offices, see yellow pages EEM 1991 
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PM GEARMOTORS 
1/1,000 to 1/4 HP, Standard 
Special to 3/4 HP 
Ratios (planetary) from 3.81 to greater than 20,000:1. 
Output shaft concentric and in line. 

Custom Prototypes 
in Three to Four Days 

Motor Technology is a quick response company. 
We custom engineer while you're on the phone, then follow-up with your 
prototype 3-4 days later. A distributor might be able to deliver as fast, but 
he couldn't match Motor Technology's factory engineering assistance. And 
our solution comes to you with two important guarantees: 
1 We guarantee performance-the torque you need, over the speed 
range required, at the voltage selected. The motor, motor tachometer or 
gearmotor will do exactly what we say, or you don't pay for it. 
2 We guarantee the prototype to be production feasible. That's assurance 
you aren't likely to get with a "kludge" assembled by a distributor techni
cian. 
Motor Technology is the quick response company that starts you off with 
a prototype that's engineered to be right for your breadboard and cost effi
cient in production. 
To find out more about us, write or call for our extensive catalog. Or, just 
phone and/or FAX the problem to us. 

. _ ..... -.--:=-==-

The Motor Technology Catalog 

Wide range of standards, with complete perform
ance and specification data. Includes short course 
on how to predict performance when torque, speed 
or voltage conditions vary. Shipped UPS, same day . 

AIRCRAFT' COMPUTER • INDUSTRIAL 
INSTRUMENTATION • MEDICAL 

MILITARY· ROBOTICS 
SERVO DRIVES 

Call 513 2941041 
FAX 513 294 8336 MotorTechnology Inc 

2798 CULVER AVENUE, DAYTON, OHIO 45429 

3500 

EEM 1991 For manutacturers' sales offices, see yellow pages 8-1305 



ASTROSYN HYBRID TYPE 
(Laminated Construction) 

MOTORS, DRIVES, & ROTATING EQUIPMENT 

PRECISIO·N 
STEPPING MOTORS 

3500 

. Whether design requirements require an existing motor or a custom design, NMB 
Technologies will fit your exact specifications, Vertically integrated processes assure 
quality and dependability. Parts and subassemblies are manufactured in-house on 
automated production lines. Motors from NMB Technologies offer higher torque, 
lower inertia, greater accuracy and cooler operation at very competitive prices. 

Typical Motor and Performance Specs 

ASTROSYN PM TYPE 
(Press Construction) 
Typical Motor and Performance Specs 

ACCUSTEP PM SERIES 
STEPPING MOTORS 

PM.DM SERIES 
SPINDLE MOTORS 

8-1306 

Two premier companies - Minebea Co., Ltd., a world leader 
in manufacturing precision ball bearings and mechanical 
components and Papst-Motoren GMBH &. Co., a world 
renowned technology leader in electronically commutated 
DC motors - have formed a joint venture company, Papst 
Minebea Disc Motors. PM.OM, Thailand and PM.OM, 
Germany will supply technically adVanced spindle motors 
for the worldwide hard disc drive motor market. Contact 
NMBT for additional information. 

For manufacturers' sales offices, see yellow pages EEM 1991 
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FEATURES AND BENEFITS 
ASTROSYN STEPPING MOTORS 
HYBRID AND PERMANENT MAGNETIC MODELS 
• QUiet, reliable performance, long life 
• Wide range of laminated and press construction 

models - standard or custom designs 

ACCUSTEP PM SERIES MOTORS 
• Up to 15% more torque than comparably sized units 
• As much as 20% lower operating temperature 

COMPETITIVE PRICING 
• Vertically integrated processing for total quality control 
• Precision automated production 
• In-line quality control and testing 

INVENTORY 
The designer/user should contact his local NMBT Sales 
Office, Spindle Motors are designed to speCification for 
prototypes and production. No inventory available. 

ASTROSYN MODELS 
Notes: 
1) First two digits of PIN denote frame diameter size in inches 

x 10. Example: 23 LM COO6 has a frame size of 2.3 inches. 
2) Most motors listed are available with single or double-ended 

shafts. 
3) Options available include lead screws, gears and pulleys. 
4) Standard drivers are available for all standard motors. For 

special designs contact NMBT applications engineers. 

ACCUSTEP PM/SERIES MODELS 
Notes: 
1) First two numerical digits indicate frame 

diameter size in mm. Example: PM35L-024 has 
a frame size of 35 mm (1.58"). 

2) A range of shaft lengths, front plate styles and 
wiring harnesses are available. 

3) Pinion gear option is available . 

• Denotes (S) Short or (L) Long 

h'h/,l' II NMBTECHNOLOGIES 
... , ... \. ... ~ INCORPORATED 

For complete specifications and priCing, contact 
NMB TECHNOLOGIES INCORPORATED 

MOTOR DIVISION 

EEM 1991 

9730 Independence Ave., Chatsworth, CA 91311 • (800) 662-8321 
Telephone: (818) 341-3355 • FAX: (818) 341-8207 

For manufacturers' sales offices, see yellow pages 8-1307 
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Series 8000 LO-COGiIl Servo Motors. 
7-slot armatures. Voltage inputs to about 
40 VDC. Nominal O.D. 1.2 in.; 3 lengths 
to 2.4 in. overall. Stall torques to 17 oz.-in. 
Mechanical time constants as low as 
1-4.1 ms. (some models). 

. Series 9000 LO·COGiIl Servo Motors. 
7-slot armatures. Voltage inputs to about 
40 VDC. Nominal O.D. 1.6 in.; 3 lengths 
to 2.5 iri. overall. Stall torques to 24 oz.-in. 
Mechanical time constants as low as 
14.7 ms. (some models). 

Series 14000 Servo Motors. 11-slot 
armatures. Voltage inputs to about 40 . CD VDC. NominaI0.D.2.13in.;4Iengthsto 

~
. 5.2 in. overall. Stall torques to 286 oz.-in. r h Mechanical time constants as low as 

'.'~~-. .. ... rlfri~(~~m_.) 

. ........ . ~8~b 
~. 

3500 

Series 9030 Servo Motors. 7-slot 
armatures. Voltage inputs to about 40 
VDC. Nominal O.D. 1.6 in.; 3 lengths to 
2.5 in. overall. Stall torques to 41 oz.-in. 
Mechanical time constants as low as 
9.2 ms. (some models), 

Series 7000 Servo Motors. 13-slot 
armatures. 4 pole samarium cobalt fields. 
Voltage inputs to about 40 VDC. 1 in. x 1.25 
in. cross section; lengths to 1.85 in. overall. 
Stall torques to 24 oz.-in. Mechanical time 
constants as low as 4.8 ms. (some models) . 

r?~ 
~~a ... . ... 

Every P_an" motor is ~ ... ~. , . . .... 
thoroughly evaluated just ~ ~ 
before shipment by a sophisti- ~ .. . 
cated computer controlled test , ~ . . 
array which checks all Significant. per· ~i) ... 
formance parameters and records the 
measured values. Options for most models . IJ 
include spur and/or planetary gearheads as well . 
as integrally mounted, metal·housed, optical encod· t'~ 
ers. We welcome the opportunity to quote value added rJ~ 
assemblies including but not limited to pinions, timing belt 
pulleys, cable harnesses/RFI networks, and electric brakes. To ~8 
suit your requirements, our advanced production facilities have the Q 
flexibility to permit efficient h~ndling of small orders as well as reliable 
deliveries of thousands of motors per week. Contact us for complete data 
and application assistance. Phone (215) 256-6601. Fax (215) 256-1338. 

56-C 

CANADA: ISRAEL: JAPAN: SWEDEN: 
Electromate Ind. Sales. Ltd. 
OownSYfew, Ontario 
Tol.:41~1 

GERMANY: 
Servo Control 
Technology GmbH 
W_n 

Sherman Eng. Co. Ltd. 
Herzliya 
1i>I.: 052-642853 

ITALY: 

Datasonic. Inc. 
Tokyo 
Tol.: (03) 3342·2881 

THE NETHERLANDS: 

Ommgrens Elm_ AB 
Soins 
·1i>I.:(08)~10 

SWITZERLAND: 

UNITED KINGDOM: _Ltd. 
Boumomouth, Dorset 
1i>I.: (0202) 354586 PllTMAN® 

Tot: (08121)309088 

a-1308 

SGE-9yscom •. p.a. 
Milano 
1i>I.: (02) 6120551121314 

Nljker!< Eloktronika B.Y. 
Amsterdam 
Tel.: (20) 5 49 59 69 

Servo Control 
1lIchnoiogyAG 
Luzern 
1iI1.:041/41 0060 © Pittman 1991 

For manufacturers' sales offices, see yellow pages 

HARLEYSVILLE, PA 19438-0003 USA 
A DIVISION OF PENN ENGINEERING & MANUFACTURING CORP. 
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Series 3000 30mm sq. frame size; 
lengths of 55.2 and 65.4mm. At 7,200 
rpm, longest motor develops 1/15 hp, 
continuous duty, with normal heat sink. 

Series 5000 50mm sq. frame size; 
lengths of 77.4, 90.1, and 102.8mm. 
At 7,200 rpm, longest motor develops 
1/3 hp, continuous duty, with normal 
heat sink. 

CANADA: 
Electromate Ind. Sales, Ltd. 
Oownsview, Ontario 
Tel.: 416-665-0221 

GERMANY: 
Se"",Controi 
Technology GmbH 
Wiesbaden 
1eI.:(06121)309088 

EEM 1991 

ISRAEL: , 
Sherman Eng. Co. Ltd. 
Herzliya 
Tel.: 052·542853 

ITALY: 
SGE.syscom s.p .•. 
Milano 
T8I.: (02) 6120551121314 

JAPAN: 

Series 4000 40mm sq. frame size; 
lengths of 67.8, 75.3, and 83.0mm. 
At 7,200 rpm, longest motor develops 
1/6 hp, continuous duty, with normal 
heat sink. 

Series 6000 65mm sq. frame size; 
202mm long. Internally mounted 1,000 
line, 3-channel optical encoder. At 
3,600 rpm, develops 1 hp, continuous 
duty, with normal heat sink. 

SWEDEN: UNITED KINGDOM: 

• Samarium cobalt rotor 
construction 

• Exceptional thermal efficiency 

• . Negligible magnetic cogging 

• Very low winding inductances 

• High torque to inertia ratios 

• Low mechanical time constants 

• Capable of high speed operation 

• Optional patented 12-step drive 
for minimum commutation torque 
ripple 

• Conventional 6-step drives, 
digital control systems, and 
power supplies available from 
Pittman 

Options for Series 3000, 4000, and 5000 
include optical encoders and/or plane
tary gearheads. Get the whole story on 
unique Pittman@ ELCOM@ electronically 
com mutated servo motors by calling 
(215) 256-6601; Fax (215) 256-1338. 

. 55-C 

Datasonlc, Inc. 
Tokyo 
Tel.: (03) 3342·2681 

Ostergrens Elm010r AI! 
SoIn. 
Tel.: (08) 734-0610 

Sarvodat. Ltd. 
Boumemouth. Dorset 
Tel.: (0202) 394588 

THE NETHERLANDS: 
Nilkerk Elektronik. B. V. 
Amsterdam 
T8I.:(20)5495988 

SWITZERLAND: 
SalVO Control 
Technology AG 
Luzem 

HARLEYSVILLE, PA 19438-0003 USA 
A DIVISION OF PENN ENGINEERING & MANUFACTURING CORP. 

Tel.: 041/410060 © Pittman 1991 

For manufacturers' sales offices, see yellow pages e-1309 
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Tachometers, Encoders, 
Brushless Tach/Commutators. 

dc tach generators 
Servo-Tek 1.135" 00 tachometer generators are built to 
last. With silver-alloy commutators, stainless-steel shafts 
and bearings, brushes rated for 100,000-hour life, 

temperature compensation, and full factory run-in, 
our tachs deliver stable, long-term performance. 

A complete line with a variety of me
chan ical and electrical characteristics is 

available from stock. Output ratings 
from 1 to 45 VI1000 rpm. 

incremental encoders 
These high-resolution (100 to 512 pulses/revolution) opti-
cal encoders are offered both as options on 1.135" Servo-Tek 
rotating components (pictured) and as stand-alone 
feedback devices. All configurations provide 3-channel 
(2 in quadrature and 1 index) LSTTL logic output. Combi
nation units give position, speed, and direction feedback. 

5 Vdc supply; 3.2 mA output standard; 16 mA with 
standard amplifier, others available, STTL. 

For inexpensive single-pulse-train feedback, Servo-Tek 
Pulsers are your best bet. 4 to 12 pulses/rev-

olution; 4.5 to 15 Vdc supply; stand
alone and add-on models. 

ta bsvn® 
b~hfess 

tach/ 
conunutators 
Does your brushless dc drive require 

• High-accuracy commutation? 
• Linear, low-noise tach signal? 
• Elevated-temperature operation? 
• No electronics in the motor? 
• Low-inertia rotor? 

The new patented Tachsyn tach/commutator from 
Servo-Tek may be the ideal transducer for your exacting 
requirements. 

The Tachsyn brush less three-phase transducer is 
available in 4-,6-, and a-pole configurations to match 
your motor. With remote signal conditioning electronics, 
it provides accurate 6-step Hall-equivalent or sine-wave 
signals plus a low-ripple analog de tachometer output. 

The rotor is a low-inertia, passive component suitable 
for high speeds. Overhung mounting eases addition to 
your motor-no extra bearings or couplings are required. 

3500 

8-1310 For manufacturers' sales offices, see yellow pages EEM 1991 



LOOK TO SKC FOR VALUE ENGINEERED MOTORS 
AND TECHNICAL SUPPORT 

Sizes: 15 (35mm), 17 (39mm), 
23 (56mm) & 34 (83mm). 
Step Angles: 0.9 0 , 1.8 0 , 3.6 0 

& 3.75 0 • Hybrid, unipolar or 
bipolar, precision ball bear
ings 3% accuracy, state-of
the-art performance. Appli
cations: Disk drive, tape 
streamer, printers, plotters, 
medical equip., office auto
mation machines. 

STEPPING MOTORS 

BRUSHlESS DC MOTORS 
, '" , 'i i High energy rare earth magnet, 3 phase 

bipolar winding, efficient radial gap, 
precision ball bearing, outer or inner 
rotor, with or without hall sensors. 
Applications: Capstan motor of tape 
streamers, spindle motor of laser scan
ners, medical equip., peripheral equip. 
and air movers. Options: Optical 
encoder, tachometer, capstan, pulley & 
integral driver chips. 

AC & DC GEARED MOTORS CORElESS DC MOTORS 

EEM 1991 

Induction motors, frame sizes 
of 60 to 100 mm dia. 120 or 220 
vac, 50 or 60 HZ, torque ratings 
up to 70 KG-CM at 70 RPM. 
DC motors, frame sizes of 50 & 
70 mm, various voltage ratings, 
torque ratings up to 40 KG-CM 
at 82 RPM. 

Ironless rotor,23mm to 50mm dia., 
8.5 to 1400 GM-CM starting torque. 
Options: Ball bearings, tachometer, 
terminals. Applications: Medical 
equip., office equip., recorders, 
small printers, plotters. 

DC SERVO MOTOR AND ENCODER 

State of the art performance, output range: 12 watts to 330 watts. Torque 
constant up to 1.8 KGCM/AMP, DIA: 38,50, 52 and 72 mm. Precision ball 
bearings, high energy magnet, incremental encoder, all steel construction 
Applications: Robotics, NC machines, office automation, computer 
peripherals. 

For manufacturers' sales offices, see yellow pages e·1311 
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Stock Drive Products 
a DSG company 
2101 JERICHO TURNPIKE, BOX 5416, NEW HYDE PARK, NY 11042-5416 
PHONE: 516-328"3970· TWX: 510-223-0642· FAX: 516-326-8827 

3500 

Stock Drive Products-founded by engineers pro
vides unique application assistance in the form of 
detailed handbooks and catalogs, In keeping 
with SDP traditions, this material provides very 
complete details on SDP products to help design 
engineers choose the products most acceptable 
to their needs. It is an accepted industry fact that 
SDP product quality is of the highest order as is SDP 
use of standard products detailed in the catalogs. 

In addition, expert advice is available for your spe
cial or custom requirements by calling 516-328-
3970. Ask for Application Engineering. 

STD-BUS 
MOTION CONTROL MODULES 

Control motor position, velosily or torque via RS-
232, STD-BUSor local switch. Digital filtering. Idea 
for robotics/automation. Commands in ASCII. 
Stepper control. linear or circular Interpolation. 
Mlcrostep DAC controls 4 dc motors. A complete 
family of control modules, cards and boards avail
able off-the-shelf. Catalog TI-822. 

DISC MAGNET 
STEPPER MOTORS 

a· ,. 
- " 

The outstanding performance offered by the 
escap line of disc magnet stepper motors is un
equalled by any other kind of stepper motors. 
They are ideally suited for applications where 
rapid and precise incremental motion is to be 
achieved in a simple open loop drive. Weight is 
50% less than comporable motors. From 32 mm to 
112mmdiameter. Step angles of 1.8°,3.6°,and 
6° are available. Holdingtorquesupt0354oz. in. 

Send for your free copy of the extensive catalog of 
over 1.000 standard motion control products in
cluding DC and AC motors (both direct and re
duction drive), steppers, tachometers, gearheads 
and fans plus off-the-shelf STD-BUS cards and 
motion control modules. Call 516-328-3970. 

Permanent magnet ironless rotors provide up to 
90% efficiency and high powerivolume ratios. 
Many standard models from 7 mm x 12 mm rec
tangular motors to 36 mm diameter. Nominal volt
ages from 1.2 volts to 36 volts dc, stall torques 
exceeding 24 oz.-in. 

DC TACHOMETERS 
& MOTORSITACHOMETERS 

Ironless rotor construction ensures maximum rella
blllly and performance. EMF constant 0.84 to 13.5 
V/1 000 rpm. Typ. ripple (pk-pk): 6-10%. Llnearily& 
reversion error ±0.1%. Motorltachs available with 
speed reducers. 

OPTICAL ENCODERS 

Integral single channel for motors 16 mm to 20 mm 
diameter. Integral Quadrature encoders for size 
23 mm diameter to 34 mm diameter. HP HEDS 
SOOO, S010 and 5500 series for sizes 23 mm diame
ter to 36 mm diameter motors. 

DC GEARMOTORS 

Supplied either with integral iron less rotor dc mo
tors and gearheadsorasassembledmotorsand 
gearbox components. A very wide range of 
torque and gear ralios. Static output torques up to 
29.5ft.lbs. 

GEARHEADS/SPEED REDUCERS 

Precision construction in a variely of styles and 
ratios to fit most standard ac or de motors. Ratios 
range from as little as 4.0625: 1. to 360,000: 1. A 
wide range of output torques are available. Static 
torque capabililyfrom 9.90z. in. t029.5ft.lbs.See 
Cotalog SDP-823. 

MINIATURE DC GEARMOTORS 

Tiny precision iron less rotordc motors with an inte
gral gearbox with a choice of reduction of3.67 to 
2430; 1 of the 7200 rpm 2 or 4 Vdc motors. Maxi
mum static output torque 9.9 oz. In. Maximum size 
is9mmwlde x 15mm high x 21.8to34.7Iong. WI.: 
10to 13 grams. 

LINEAR ACTUATOR 

Stock Drive Products A registered trademark of: 

Portescap U.S. 
a DSG company Phone: 516-328-3970 Incorporated 

The National Catalog 
36 Central Avenue 
Hauppauge, NY 11788 
Phone: 516-234-3900 

Stocking Distributor Fax: 516-234-3986 

For pscap® dcMicromotors 
8·1312 For manufacturers' sales offices, see yellow pages 

Linear actuator with wide range of camplimen
tory iron less dc and disk magnet stepper motors. 
Maximum holding force of 45 Ibs. and linear 
speeds up to 3.9ft./min. 

EEM 1991 
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WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

EEM 1991 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

(213) 452·1229 
BUD 

RELAYS 
Aleph International 
Allied Controls 
American-Zettler 

CIRCUIT BREAKERS Aromat 
Airpax 
Aromat 
Heinemann 
Potter & Brumfield 

CONNECTORS & 
SOCKETS 

AMP 
Amphenol 
Aromat 
Curtis 
Custom Connector 
Idec 
Lumberg 
Master Electronics 
Panduit 
Potter & Brumfield 
Souriau 
Vernitron-Beau 
Welcon· Wells 

COUNTERS 
Engler 
Heeon 
IVO 
Kessler-Ellis 
Master Electronics 
Omron 
Redington 
Red lion 
Sodeco/Maxmar 
Stemco 
Veeder-Root 

DIODES 
Generallnst .. 

FANS 
Aromat 
U.S. Toyo 

FILTERS 
Curtis 

AT&T 
Bosch 
C.P. Clare 
Coto 
Crydom Controls 
EAC 
Elec-Trol 
Fujitsu 
Gordos 
Grayflill 
Guardian 
Hi-G 
Idec 
ITT 
Line Electric 
Magnecralt 
Master E'lectronics 
MEC 
Midtex 
Omron 
Potter & Brumfield 
RBM 
Schrack 
Siemens 
Sigma 
Stantel 
Struthers-Dunn 
Telemecanique 
Theta-J 
Triridge 

FUSES 
Bussmann 
litlelluse 
Underwriters Safety 

KNOBS 
Cosmo/Kurz-Kasch 
Raytheon/Panel Products 

INDICATORS, 
LAMPS& LED 

101 
lEE 
JKL 
Leecralt 
Lumex 
Sianley 
Sylvania 

SWITCHES 
Aero 
Alco 
American Switch 
AMP 
Aromat 
Arrow Hart 
Carling switch 
Cherry Electric 
C&K 
EECO 
Electro-Mech 
Electronic Camp. Group 
Grayhill 
Landis & Gyr 
linemaster 
Master Specialties 
McGill 
Microswitch 
Omron 
Oslo 
OTTO 
Saia 
Unimax 

INDUCTORS 
Jellers 

PHOTOELECTRIC 
Aromat 
Dolan-Jenner 
Omron 
Photos witch/ AB 
Skan-A-Matic 

PROXIMITY 
Agastat 
Electro 
Omron 

TIMERS 
ATC 
Agastat 
Amperite 
Antex 
Crouzel 
Eagle Signal 
Guardian 
Industrial Timer 
Magnecralt 
Master Electronics 
Midtex 
National Controls 
Omron 
Polter & Brumfield 
SSAC 
Struthers-Dunn 
Syracuse Electronics 

TERMINAL BLOCKS 
Beau 
Buchanan 
Curtis 
Electrovert 
Kulka 
Magnum 
Marco 
RDI 
Underwriters Safety 
Vernitron-Beau 
Weidmuller 

TRANSFORMERS 
Dormeyer 
Microtran 
Sola 
Stancor 
Thordarson 
Triad 
U.T.C. 

WIRE, WIRING 
DEVICES & HWR. 

POTS & RESISTORS Alpha 
Clarostat Belden 
Ohmite Buchanan 

Electrovert 
Havey Hubbell 
Iboco 

SOLENOID H.H. Smith 
Dormeyer Modor 
Guardian Panduit 
line Electric Pomona 

For manufacturers' sales offices, see yellow pages 

CIRCUIT 
BREAKERS 

FUSES & 
FUSEHOLDERS 

SWITCHES 

• RELAYS 

INDICATOR LIGHTS 

SOLENOIDS 

8·1313 



3500 MOTORS. DRIVES. & ROTATING EQUIPMENT 3500 

S&O-S"IfI® DC Stepping Motors 
Permanent magnet type stepping motors that provide high torque
per-pound and torque-to-inertia ratios. Can be driven to speeds 
above 20,000 steps/second with low power input. Motors have 
Class~B inSUlation and can be operated at an ambient temperature 
range of _40°C to +65°C. Continuous duty temperature is S5°C. 
Standard 1.8 degree step angle motors can be half-stepped or 

micr-ostepped with accuracies of ±. 5% or ±. 3% noncumulative. 
Holding torque ratings from 53 to 5000 oz-in. To simplify instal
lation and COnnections, new quick-connect, plug-in types are avail
able. Motors have no brushes, ratches or gear and use shielded ball 
bearings to ensure reliability and long life. 

MINIMUM MINIMUM NOMINAL "PiCAL 
HOLDINI RESIDUAL ROTOR TOHUE TO MAXIMUM MAXIMUM 

BASIC TORQUE,""" TORQU~ ... INERTIA, INERTIA SHAn OVERHANI THRUST 
MOTOR OZ-IN'.' OZ·I LB·IN2 RATIO DIAMETER, LOAD, LOAD, 
SERIES (III·em) (III-em) (III-cm2) (RAD/SEC") INCHES (mm) LBS (11&) LBS (kl) 

M061 60 1 0.04 
32x103•3 ' 

0.250 15 25 
(4,3) (0,07) (0,12) (6,35) (6,B) (11,3) 

M062 100 1.4 O.OB 
30x103'" 

0.250 15 25 
(7,2) (0,1) (0,23) (6,35) (6,8) (11,3) 

M063 150 2.5 0.11 33x103 '3' 
0.250 15 25 

(lo.a) (0,18) (0,32) (6,35) (6,8) (11,3) 

M091 150 2 0.23 15.6xl03•3 • 
0.375 25 50 

(10,8) (0,14) (0,671 (9,53) (11,3) (22,71 

M092 300 3.9 0.42 
17.2xl03 '3' 0.375 25 50 

(21,6) (0.28) (1,23) (9.53) (11,3) (22,71 

M093 450 6.9 0.64 16.8xl0313 ' 
0.375 25 50 

(32,4) (0,5) (1,87) (9,53) (U,3) (22,71 

M1U 625 6 1.34 
U.2xl0 3 '"' 

0.375 25 50 
(45) (0,43) (3,93) (9,53) (U,3) (22,71 

MU2·FD 1125 12 2.75 9.Bd03 »' 0.500 25 50 
(81) (0,86) (8,06) (12,71 (11,3) (22,7) 

M112·FJ 1125 12 2.75 9.8xl03l31 0.625 25 so 
(81) (0,86) (8,06) (15,88) (11,3) (22,7) 

M113 1550 20 4.1 9.1xl03 (3) 
0.625 25 SO 

(112) (1,44) (12,0) (15,88) (11,3) (22,71 

M172 2700 50 21 3.1dO' ,31 0.625 50 100 
(194,4) (3,6) (61,5) (15,88) (22,7) (45,4) 

(2) Both windings energized at rated current. _ 
(3) Calculated from holding torQ4e In oz-In and rotor inertia in oZ-in-sec2 (lb. in""/24L 
(5) Values are subject to change without notice. Parameters used as part of a speCification should be verified with the factory. 

(6) Operation below rated current will reduce torque and may degrade step accuracy. 

S&O-S"IfI®AC Synchronous & Gearmotors 

Provide slow basic shaft speed synchronous with line frequency. Allow direct load coupling 
without gearing. Instantaneous starting, stopping and reversing eliminate clutching and 
braking. Simple single-pole, 3-position switch provides complete forward, reverse and off 
control. Will not overheat or be damaged if stalled. Starting and running currents nearly 
identical. Conventional motors have speeds of 72 and 200 rpm at 60 Hz and torque ratings 
from 25 to 1800 oz-in.. 

New high torque models provide more power per frame size than any other synchronous 
motors. Types offered in NEMA frame size 23 and 34 with minimum running torque ranging 
from 60 to 420 oz-in. Shaft speed is 72 rpm at 60 Hz, 60 rpm at 50 Hz. AC gearmotor models 
offer torque ratings to 5000 oz·in and shaft speeds as low as 0.72 rpm at 60 Hz. All are 
designed for quick·connect, plug-in connection with optional mating connectors having 36 
in. minimum length leads. 

Call 1-800-447-7171 today 
for instant attention. + $uper.-or Electr-.c 383MiddleStreet 

. 
.:::. . . Bristol, Connecticut 06010 USA 

® ~ 
. ~ 

TEL:203/582·9561· TELEX:96·2446 TWX:710-454·0682 CABLE:SUPELEC FAX: 203/589·2136 
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S&tD-S""'® 
Micro Series Stepper Motor 
Drives & Motion Controls 

230 & 430 Series 1ianslator Drives 

All types in these series are available as modules for use with 
user supplied power supplies or packaged with all necessary 
power supplies, 

• Bipolar chopper, 2-phase stepper motor drives 
• 230 Series units are 2 A, 30 VDC 
• 430 Series units are 3.5 A, 30 VDC 
• Capable of operating at reduced currents 
• Full/half step operation 
• Optically isolated inputs 
• Modular units can be used alone or as integral PC board 

components with user supplied power supply 
• Can be packaged with an integral power supply 
• Also available with the following motion control features: 

- Oscillator for internal pulse source 
- Preset indexer for Simple motion control 
- Fully programmable indexer for more sophisticated 

motion control 

440 Series Translator Drives 

• Bipolar chopper, 2-phase stepper motor drives 
• 1, 2, 3 or 4 A switch selectable motor current, 36 VDC 
• 115 -1110 or 11125 microstep operation gives smoother 

performance and resonance-free operation . 
• Optically isolated inputs 
• Full short circuit, undervoltage and transient overvo/tage 

protection ' 
• Available in easily mounted packages, power supply not 

included 

3180 Series Translator Drives 

• Bipolar chopper, 2-phase stepper motor drives 
• 0.5, 1, 2 and 3 A switch selectable motor current, 170 VDC 
• Full/half, 1110 or 11125 step resolutions are available 
• Optically isolated inputs 
• Over-temperature protection 
• Packaged with necessary power supplies 
• Also available with the following motion control features: 

- Oscillator for internal pulse source 
- Preset indexer for simple motion control 
- Fully programmable indexer for more sophisticated 

motion control 

6180 Series 1ianslator Drives 

• Bipolar chopper, 2-phase stepper motor drives 
• 1,2,3, 4or6Aswitchselectablemotorcurrent, 170-190 VDC 
• Fuilihalf, 1110 or 11125 step operation 
• Optically isolated inputs 
• Over-temperature and short circuit protection 
• Also available with the following motion control features: 

- Oscillator for internal pulse source 
- Preset indexer for simple motion control 
- Fully programmable indexer for more sophisticated 

motion control 

Enhanced Motion Controls 

New SLO-SYN Enhanced Motion Controls are available for 
half- or fUll-step, 1/10 or 1/125 microstep operation of SLO-SYN 
DC Stepper Motors. Both open and closed loop indexer models 
are offered in preset (single line) and programmable (400 line) 
types for added versatility and improved performance. Fea
tures include: 

• Selectable ramp profiles 
• Additional 110 capabilities 
• Velocity changes during motion 
• Programmable backlash compensation 
• Index from run 

Call or write for complete literature on all 
Superior Electric Motion Control Equipment. 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·131 E 
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IrSYNEKTRON 
THE MOTION CONTROL COMPANY 

Spindle Motors 
0007' 

1036 

NOTES UNLESSlll ~ [.:!! l~ 
=~IEOISE 34 ~ .J L:.s 
.1. ALL DIMENSIONS ARE IN INCHES "., 

MLWMETERS. 

MOTOR 
MODEL NO. UNITS 

NO, OF POLES 
V. MIN @ TERMINALS VOLTS 
R, RESISTANCE OHMS 
L, mHENRIES mH 
MOTOR SPEED, 
NOMINAL RPM 
AVE KT OZ-INIAMP 
START TORQUE @ OZ-IN 
START CURRENT AMPS 
TIISQRT (WATT) OZ-IN 

(I*SQRT(R)) 
TIMING TYPE' 
HALL TYPE 

BEARING 
SIZE MM 
PRELOAD POUNDS 
TYPE 

GREASE 
MAGNET MATERIAL 
SHAFT SEAL 
TYPE 
PRESSURE INCHES (water) 

REPETITIVE RUNOUT 
RADIAL MICRO-INCH 
AXIAL MICRO-INCH 

NON-REPETITIVE 
RUNOUT 

RADIAL MICRO-INCH 
AXIAL MICRO-INCH 

V004 l ·'17'1r ".75 

fIJ 
~ 

1& 

.... 
i!I!ll .... 

~UNlESS .'_1* m 
O11£RWISE5PECFIEO. 2$.00 
1. ALL. DtMENSK)NS ARE IN !MQ!:!! 

L 

0007 0011 1027 
8 8 a 
9.6to 12 9.1 to 11.6 11.0 
6 7 1.86 
1-3mH 10 mH (Max) 1.20 

3600 3600 3600 
2.63 2.48 2.90 
2.4 1.7 10.6 
1.2 0.7 4.0 
1.07 .94 2.16 

Sensorless Sensorless Hall 
NlA N/A Digit~1 

6x15x5 5x13x4 8x22x7 
4 11 
Double Shield 1 Shield Double Seal 

1 Non-Contact 
Seal 

MultempSRL MultempSRL MultempSRL 
Ceramic Ceramic Ceramic 

Ferro Fluid Labyrinth Ferro Fluid 
3 N/A 5 

500 !Max! 
500 Max 

1000 (Max) 
600 (Max) 

500 !Max! 
500 Max 

20!Max! 30 Max 
20 !Max! 
25 Max 

20 !Max! 
25 Max 

1027 .'.$7 .... 

~ 
NOTeS: uNLEss .1-
onERW-ISESPECFtEO. ~J 
1. Au. OIMENSIONSAAE 1NM'iiIi'METERS. 

1034 

1026 V004 
a 4 
10.0 12.0 
1.20 5.0 
- 200-350 

3600 1220 
3.10 2.90 
9.0 6.0 
4.0 3.0 
3.10 2.19 

Hall Hall 
Digital Digital 

ax22x7 6x15x5 
a 5.5 
Double Seal Double Shield 

MultempSRL AndocC 
Ceramic Rare Earth 

Ferro Fluid NlA 
6 NlA 

800!Max! N/A 
300 Max 500 (Max) 

20 !MaX! N/A 
25 Max 90 (Max) 

For more information about Synektron Spindle Mawrs and 
drives, write or caR: 

OSYNEKTAON 
THE ManoN CCJNTFrJL COMPANY 

1024 
4 
10 
2.15±10% 
1.5± 15% 

3600 
2.a4±0.1% 

5~Min) 
2. 
1.94 

Hall 
Digital 

ax16x5 
4t05 
Non-Contact 

MultempSRL 
Ceramic 

Ferro Fluid 
6 

500 !Max! 
300 Max 

20 (Max) 
NlA 

12000 Southwest Gardan Place 

~~~~~0~':"j3.2.~&~~3 

, 
For manufacturers' sales offices, see yellow pages 
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?})SYNEKTRON 
THE ManON CONTROL COMPANY 

Variable-Speed, 
Brushless-Motors and Drives 

PIN F007 

PIN F003 

Synektron variable-speed, brushless-motors 
and drives save valuable space, reduce noise in 
products while increasing reliability and perfor
mance. The control electronics are integrated 
into the motor package. 

A variety of control schemes are available to 

PEAK MOTOR 
OUTPUT SPEED MAX. SUPPLY RATED CONSTANT 
POWER RANGE lOROUE VOLTAGE ~iJRRENT (~n) PIN (W) (rpm) (oz-in) (V) (A) 

F007 132 ()..3000 92 9-20 DC 18 19.1 
8002 6.5 5800-6200 2.3 20 DC .55 1.6 
F003 50 4.000-9.000 10 115AC 1.3 2.43 
HOO6 180 0-1200 240 115AC 1.0 45.3 

PIN 8002 

PIN H006 

optimize speed/torque requirements for various 
applications. Synektron motors feature outer
rotating rotors.· This gives a positive means of 
magnet retention and increases your flexibility 
in motor design and packaging. 

lOROUE 
CONSTANT EFFICIENCY CONTROL MOTOR MOTOR SHAFT 

(OZA in) METHOD LENGTH DIAMETER DIAMETER 
(in) (in) (in) 

5.8 60-70% VOLTAGE 2.75 5.55 .31 
2.6 30% SPEED 1.65 3.30 .24 
14.6 55% SPEED 2.45 5.90 .31 
405 80-90% CURRENT 4.82 5.60 .50 

For more information, write or csH: 

For manufacturers' sales offices, see yellow pages 
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V H:RN1'1'BJCH 
Division of VERNITRON CORPORATION 

MOTORS/MOTOR GENERATORS 

i':!::5- STANDARD DESIGNS 
OR CUSTOM DESIGNED 
o YOUR REQUIREMENTS 

IHYSTERESIS SYNCHRONOUS MOTORS FOR LASER OPTICAL SCANNING POLYGON APPLICATIONS) 

VARIABLE FREQUENCY/SPEED BALANCED ROTORS SHAFT RUNOUT & FLATNESS 
300 RPM To 48,000 RPM .0001 oz. inch .0001" 

EXTENDED LIFE VOLTAGE RANGE 
2.0 Volts to 280 Volts 

THRU-BORE CONSTRUCTION 
Precision Stator Bore 10 Years without Relubrication 

ALL UNITS WITH AND WITHOUT GEARHEADS 
Servomotors Stepper Motors Computing Motor Tachometers 

Viscous Damped Motors Motor Generators Integrating Motor Tachometers 
Inertially Damped Motors Rate Motor Tachometers Spin (Gyro) Motors 

Hysteresis Synchronous Motors* 

SIZES 
BuOrd Size 5 (0.5" Dia.) to 
BuOrd Size 33 (3.250" Dia.) 

SPEEDS 
300 RPM to 48,000 RPM 
(Stepper Motors in Steps of 
7.5° 15° 45° and 90°) 

FREQUENCY 
30,50,60,80,400,420,800, 
1000, and 1200 (Sine or Square 
Wave) Variable Frequency 
Motors are also standard at 
Vernitech 

VOLTAGES 
2.0 Volts to 280 Volts 

PHASES 
1, 2, and 3 

, 2, 3, and 4 (in 
Stepper Motors), Poles - 2, 4, 6, 8, 12 

CLUTCHES AND BRAKES 

PRECISION 
INSTRUMENT 

PERMANENT 
MAGNET 

HYSTERESIS 
CLUTCH 

PMC Series 
Designed for applications requiring 
repeatable torque and long life. Units 
can be utilized to comply with OSHA 
safety regulations and as a fall-safe 
device to protect other'expensive 
components. In the 1.5 in. diameter 

These units are manufactured primarily frame size-torque is factory adjust-
able up to 8.5 oz. in. and can be held 

to satisfy the high standards of Military within 10% max., from unit to unit in 
requirements. Their above-standard speeds up to 10,000 R.P.M. Repeat-
quality is further emphasized by a high ability of torque level can be main-
efficiency-to-size ratio. If precision is tained within ±1 %. 
the need _ then these are the instru- The PMC series will operate over a 

f temperature range of -65°F to 
ments or you. 2600F. 

Refer to sections 2440, 4750, 5500 for adaitional product listin s. 

FAIL SAFE 
BRAKES {SBF SERIES} 

DESIGN FEATURES 

D Braking action occurs when coil is 
. de-energized, or power fails. . 

D Unit is adjustable to compensate 
for wear. 

D Zero backlash armature with spring 
release. 

D Clamp-Lock hub for positive 
retention. . 

D Stationary field coil- no slip rings 
or brushes. 

D Fast response time. 

'. MANY INDUSTRIAL TYPES AVAILABLE 
300 Marcus Blvd" Deer Park, NY 11729 
516-586-5100· TWX 510-227-6089· F~ 516-242-7940 

8·1318 For manufacturers' sales offices, see yellow pages EEM 1991 
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n EGIl.G VACTEC 
~~ INDUSTRY'S BROADEST OPTOELECTRONIC LINE 

• Photoconductive Cells 
• Interrupter Switches 
• Phototransistors and 

Photodarlingtons 
• Selenium Photovoltaic Cells 
• Ifactrols (Opto-Isolators) 
• Standard Silicon and Blue-Enhanced Photovoltaic Cells, Blue-Enhanced Photodiodes, and PIN Photodiodes 

RETROREFLECTIVE " INTERRUPTER SWITCHES (SLOTTED) 
Standard and custom optical switches-infrared GaAs LED and silicon photo
transistor interrupters available in sealed housing of I-R transmitting plastic or 
opaque plastic with open apertures. Three r8lro styles: arrow, TO-18, and cubic. 

PHOTOCONDUCTIVE CELLS 
Vactec light dependent resistors (LDR·s) are available in three hermetic enclo
sures (TO-18. TO-5. TO-8) and 4 ceramic types. Ceramic types have automati
cally inserted wires which insure perfect contact integrity. Six materials of CdS. 
CdSe and CdSeS-CdS mixtures with spectral response peaks from 565-735 nm. 
Each material has a variety of sensitivities to satisfy all requirements. 

SILICON PHOTOVOLTAIC CELLS 
Three processes: BLUE ENHANCED. LOW CAPACITANCE, STANDARD SOLAR. 
All available in a variety of hermetic. ceramic. as ChipS. or with flying leads. The 
BLUE ENHANCED cells are unique large area detectors with high U- V senSitivity 
to as low as 200 nm. Almost non-existent U-V enhancement effect with stability 
equivalent to high Quality photodiodes. LOW CAPACITANCE cells have 
fast response less than 1510'S with 10KQ load. The high shunt impedance 
is desirable for driving amplifiers. SOLAR cells have high VOt at low 
illumination (typ 200mV at .0SmW/cm'). linear over wide illumination 
range. 

PHOTOTRANSISTORS - LED'S - PHOTODARlINGTONS -
LIGHT ACTIVATED SWITCHES (LAS) 
Phototransistors and photodarlingtons are NPN passivated-4 chip sizes of 25, 40, 
50, and 60, mil square in TO-18, ceramic, coaxial, and lateral (side looking) pack
ages. High light current at very low drive current ideal for instrumentation applica
tions. GaAs I-R LED's with excellent stability in TO-18, H T-I3k, lateral packages. 
LAS (light activated switches) have high sensitivity with Schmitt Trigger output. 
New-high power GaAlAs I-R LED's in TO-18, H T-I3k packages. 

PHOTOOIOOES 
BLUE ENHANCED photodiodes are extremely low dark current devices with 
excellent response in the U-V Less than 10pA (ID) for small chips. Large 
area diodes (VTB5051) 14.8mm' active area with 1.2A/(W/cm') at 365nm 
and ID of 250pA max. FAST photodiodes have low capacitance. Use with 
reverse bias for fast response time and excellent linearity. Ideal lor 
remote I-R sensor digital controls. 

VACTROLS 
Optical couplers using LED·s. neons. or incandescent lamps as the emitter and 
Vactec photoconductive cells (LOWs) as the detector. For noiseless switching 
and signal monitors for audio. Neon types to sense telephone ring. L~D types for 
triac gate control. Incandescent types for low cost true RMS sensor as voltage 
regulator or control 01 constant wattage heater. Five package types include 2 
hermetic. 

WRITE FOR CUSTOM DETECTORS OR ASSEMBLIES ALL PRODUCTS 

~n~ EG1l.G VACTEC 10900 Page Blvd .• St. Louis. Mo. 63132. (314) 423-4900 • TWX 910-764-0811 • FAX (314) 423-3956 

3700 
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MICRO SWITCH 
a Honeywell Division 

Solid State Sensor Capabilities 

Honeywell, MICRO SWITCH division, 
means one-stop shopping for all 
commercially available sensors - from 
electromechanical through solid state. 

Solid state sensing capabilities include: 
optoelectrqnic, Hall effect, pressure, 
temperature, airflow, optoelectronic 
airborne-ordnance-marine sensors, and 
fiber optic interconnect local area 
network (LAN) components. We are the 
complete single source for solid state 
components to meet your requirements. 
Our worldwide field specialists can 
recommend the best sensing solution for 
all your application needs. 

Hall effect, pressure, temperature and 
airflow sensors are in the Switches 
section 5100. 

Our Richardson, Texas facilities 
consolidate a full sensor/integrated 
circuit design capability with a "Class 10" 
wafer fabrication operation. Our'sensor 
design specialists utilize the most up-to
date technologies and processes to 
provide you with the best quality 
solutions, at the best prices worldwide. 
Real time, Honeywell operated data links 
allow us to meet your JIT and SPC 
requirements. 

You can get the world's largest lines of 
standardized catalog listings and 
customized sensing solutions in: 

• Optoelectronic sensors 
• Fiber optic sensors 
• AOM (airborne-ordnance-marine) 

optoelectronic sensors. 

Optoelectronic Sensors 
Optoelectronics, the integration of optical 
principles and semiconductor electronics, 
has become the technology of choice for 
many sensing applications. Products 
include: 

• IREDs (Infrared Emitting Diodes) 
Hermetic IREDs 
Plastic Encapsulated IREDs 

• Sensors 
Hermetic Sensors 
Plastic Encapsulated Sensors 
Hermetic Optoschmitts 
Plastic Encapsulated 
Optoschmitts 

• Transmissive Assemblies 
• Reflective Assemblies 

General application areas include: 
• Object presence sensing 
• Motion sensing 
• Position encoding 
• Non-invasive medical applications 
• Limit sensing 

Some specific application for Honeywell 
sensors are: 

• Printers 
• Tape drives 
• Copiers 
• Flow meters 
• Drop sensors 
• Liquid-level sensing 
• Thread-break sensing 

One of Honeywell's many advantages is 
the unique transfer molded T -1 package 
which has no parting line in the optical 
lens area to interfere with beam emis
sion. 

The sensors in Catalog 25 are the 
standard listings. They offer a broad 
selection of low cost, off-the-shelf 
solutions for many applications. 

Telephone: 
In Texas: 

1-800-367-6786 
214-470-4271 

We offer optoelectronic fiber optic 
components, modules, and integrated 
interfaces such as ethernet. Also 
available are custom-designed or off-the
shelf components and value-added 
assemblies for government, military and 
other applications requiring high 
reliability, radiation hardened, or special 
packaging. Applications range from 
satellites to missiles to drilling equip
ment. 

In addition to the standard products 
offered in Catalog 25, Honeywell can 
also provide custom solutions, ranging 
from special parameter selections, 
special marking or packaging, to 
completely customized sensors. 
Honeywell has a staff of experienced 
design engineers who are available to 
provide assistanCe at any stage of the 
product development, from R&D 
through production. Contact one of 
Honeywell's field sales engineers for 
further information or design assistance. 

8·1320 For manufacturers' sales offices, see yellow pages EEM 1991 
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FIBER OPTICS 
Honeywell is a leader in the field of fiber 
optics. The Fiber Optics group special
izes in the design, development and 
manufacture of active optoelectronic 
components and subassemblies for the 
short-haul fiber optic datacom market. 
Honeywell active fiber optic products are 
compatible with the majority of standard 
multi mode fiber optic connectors and 
cables now available in the industry. 

Honeywell also offers custom fiber optic 
products (Dash 900). These products are 
Honeywell standard products with special 
testing, selection, documentation andlor 
minor physical changes to meet special 
requirements. In addition, Honeywell has 
the capability for major development 
programs for new innovative fiber optic 
products. Technical assistance and 
additional product data as well as custom 
capability are available from the Hon
eywell Sales Offices. 

HIGH REliABILITY PRODUCTS 
Honeywell Optoelectronics has been a 
leader in advancing both fiber optic and 
optoelectronics technology. Its products 
have been used in many different 
commercial and military applications all 
over the world. 

Both individual optoelectronic compo
nents and custom designed and 
manufactured sub-assemblies have been 
used in aerospace, missile, land 
vehicles, aircraft and shipboard systems. 
Honeywell Optoelectronics' products and 
sub-assemblies, for example, have been 
used in the TOW and Hellfire anti-armor 
missile systems, the Trident submarine 
navigation system, the heat-seeking 
Sidewinder air-to-air missile, PAVEWAY 
glided bombs, and in the M1 Main Battle 
Tank's fire control system. 

Because Honeywell is a leading supplier 
of both commercial and high-reliability 
military specification optoelectronic 
components, it has the largest selection 
of emitters and detectors of any manu
facturer in the industry. 

MICRO SWITCH 
a Honeywell Division 

Other Optoelectronic Products 

The Fiber Optic Components Selection Guide lists the Honeywell 
standard products now available and includes: 

• Connectorized Components 
• Fiber Optic Modules 
• Fiber Optic LEOs and Integrated 

Transmitters 

Many of these proven commercial . 
components undergo additional testing in 
accordance with MIL-S-19500 for 
vibration, thermal shock, burn-in, 
constant acceleration and hermeticity. 
They can be designed for radiation 
hardened applications, qualifying them 
for use by defence contractors in their 
products. 

High reliability optoelectronic compo
nents from Honeywell are the choice of 
many major defense contractors because 
of their proven reliability, their electrical 
performance and because Honeywell 
delivers on-time. 

• Photo Diodes and Integrated 
Receivers 

• Conversion Information 

SALES AND SERVICE 
MICRO SWITCH serves its customers 
through a worldwide network of sales 
offices and distributors. For ordering, 
application assistance, pricing or name of 
nearest Authorized Distributor, contact a 
nearby MICRO SWITCH sales office. 
See the EEM Yellow Pages or contact: 

MICRO SWITCH 
11 W. Spring St. 
Freeport, Illinois 61 032 
Tel. 815/235-6600 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1321 
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SILICON PHOTODIODES 
CENTRONIC ... making silicon sense 

Custom 
Standard Always 

Commercial Cost effective 
Mil Spec 

COMPONENT IDENTIFICATION 

A. Special flex Circuit Mounting 
B. BPX65 Chips . 

M. C01705 
N. Special PC Board Mounting 

C. Special Filter 
O. Sillccn Chips 
E. OS0100-5T Special Mounting 
F. BPX65B 
G. 05135 
H. AX65·R2F 
I. OSD5-E 
J. Silicon Chip 
K. OSD5-5T With Filter 
l. LD20 

O. Special Flex Circuit Mounting 
p. OSI1 00-1 R-40K 
Q. C03H .... 0 
R. Special Detector OP/AMP • 1444F 
S. 0050-5T 
T. BPX65 
U. OS015-5T Chip 
V. Special PC Board Mounting 
W. OS0100-5T·BNC 
X. Q050-5T Silicon Wafer 

WE ARE WEU EQUIPPED TO SUPPLY SILICON PHOTODIODES, WHETHER STAN
DARD LINE OR "APPLICATION SPECIFIC', AT VERY COMPETITIVE PRICING, WITH 
ON-TIME DELIVERY AND CONTINUING CUSTOMER SUPPORT. 

1829 DeHavilland Qrive, Newbury Park, CA 91320 
Tel: 805-499-5902 FAX: 805-499-7770 

~Morgan 

3700 
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"""in ERiE I® 
sensors MURATA ERIE NORTH AMERICA 

Pyroelectric Infrared Sensor IRA Series 
FEATURES 
• Low cost 
• Broad band response 
• High sensitivity 
• No cryogenics 
• HIC@ H8Dl779 type preamplifier 

is available for dual elements. 

RATINGS (25°C, typical type) 

Part Responsivity Specific 
Number (500°K) Detectivlty 

(1Hz, 1Hz) 5000 K 1Hz, 1Hz 

IRA-EOO1S 87CNrN To lxlO'cmHzl/2W' 

SPECIFICATIONS (At 25°C) 
Product 

Item IRA-E100SZ1 

Sensitiv!ty 11150VIW (5000 K, 1Hz, 1Hz) 

APPLICATIONS SPECTRAL RESPONSE OF WINDOW MATERIALS 
• Passive IR Intruder Alarm System 
• Automatic Door 
• Light Switch 
• Physical Detectors 
• Toy, etc . 

Wave Rise Field Supply Output Operallng Storage 
Length Time 01 Window Electrode Voltage Resistance Temp. Range Temp. Range 
Range View (DC) (DC) 

1 To 20~m < 25msec. 70" Silicon 2mm.t> 3 to 15VDC 10Kel -20To +80 -30 To +100 

Dual Element Quad Element 

IRA-E100ST1 IRA-E100SV1 IRA-E100S1 IRA-EOO9SX1 

1690VIW 1860VIW 1470VIW 1080VIW 

Specific Detectivity 
(5000 K, 1Hz, 1Hz) 1.2 x lOS cmhZ'/2W 1.0 x 10· cmhZ'/2W 1.0x 10· cmhZ'/2W 1.0 x 10· cmhZ'IlW 0.9 x 10· cmhZ'/2W 

wave Length Range 

Rise Time 

Field of View 

Photoelectric Filter 

Electrode 

Supply Voltage 

Operating Tem. Range 

Storage Temp. Range 

FREQUENCY 
CHARACTERISTICS 

7 to 14~m 

< 25msec 

8, =82 = 51 0 

71lm long pass 
silicon 

{2x lmm)x2 

3 to 15V 

-25 to +55°C 

-30 to + 100°C 

1.0 10 
Chopping Frequency (Hz) 

I!'liD ERiE I® 

5 to 14~m 1 to 20~m 

< 25msec < 25msec 

8, = 82 =380 8, =82 = 380 

51lm long pass silicon AR coat silicon 

{2x 1mm)x2 {2x 1mm)x2 

3 to 15V 3 to 15V 

-25 to +55°C -25 to +55°C 

-30 to + 100°C -30 to + 100°C 

SPECTRAL RESPONSE OF 
WINDOW MATERIALS 

1 to 20~m 7to 14~m 

< 25msec < 25msec 

8, =82 =380 8, =470 82 =320 

silicon 71lm long pass 
silicon 

{2x lmm)x2 (l.75xlmm)x4 

3 to 15V 3 to 15V 

-25 to +55°C -25 to +55°C: 

-30 to +1 OO°C -30 to + 100°C 

l00r-____ -,r-______ ,-__ ~S=ilioo=n=wr·=hA~R~C~o~ati~ng~F~ilt=.r~~~ 
5 Jl m Long Pass Filter 

7 /l m Long Pass Filter 
' ......... -....,!or Body Deteotic 
"~ 

-.... 

O~-----7--~f_~-L----~~------~--~ 
0.1 10 15 

Wave Length v.m) 
4.3,um Band Pass Filter 

. MURATA ERIE NORTH AMERICA 2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCl. FIBER OPTICS) 

!\fEe NEe Electronics Inc. 
401 Ellis St., Mountain View, CA 94043 - 415/960-6000 - FAX: 415·965-6272 

OPTOELECTRONIC DEVICES 

Ught Emitting Diodes 
Remote Control 

3700 

Absolute Maximum Ratings Typical Characteristics (T. = 25°C) 

Part 

Number Material Features 

SE301A GaAs High output 
High reliability 

SE302A GaAs Mini size 

SE303A·C GaAs High output 
Wide radiation angle 

SE304 GaAs Lateral direction output 

SE306 GaAs Lateral direction output 
with a lens 

SE307·C GaAs ULTRA High output 
Narrow radiation angle 

SE30S GaAs Small package 
Lateral direction output 

SE310 GaAs High output 
Small package 

SE313 GaAs ULTRA High output 
Middle radiation angle 

SE1003-C GaAIAs ULTRA High output 
on GaAs Wide radiation angle 

PIN Photo Diodes 
Remote Control 

. (T. = 25°C) 

P.(mW) I. (mA) T ... (OC) 

150 100 -65to +125 

75 50 -30to +SO 

150 100 -40to +100 

100 50 -40to +100 

100 '50 -40to +100 

150 100 -40 to +100 

100 50 -40to +100 

150 60 -40to +100 

150 100 -40to +100 

150 100 -40to +100 

V. TYP. (V) I. TYP. (IlA) ApTYP. (nm) Po TYP. (mW) 
(1.=30 mAl (V.=3 V) (1.=30mA) (1.=30mA) 

1.2 0.01 940 6 
(1.=50 rnA) (1.=50 rnA) (1.=50 rnA) 

1.2 0.01 940 1.5 

1.25 0.01 940 8 
(IF = 50 rnA) (VR=5V) (IF=50mA) (IF=50mA) 

1.2 0.01 940 1.5 

1.1 0.01 940 0.5mW/sr 
(1.= 10 rnA) (IF= 10 rnA) (IF= 10 rnA) 

1.25 0.01 940 30mW/sr 
(1.=50 rnA) (VR=5V) (1.=50 rnA) (IF = 50 rnA) 

1.14 0.01 940 0.S5 mW/sr 
(1.=20 rnA) (1.=20 rnA) (1.=20 rnA) 

1.25 0.01 940 11 mW/sr 
(1.=50 rnA) (VR=5 V) (1.=50 rnA) (1.+50 rnA) 

1.25 0.01 940 25 mW/sr 
(1.=50 rnA) (VR=5V) (1.=50 rnA) (IF=50 rnA) 

1.27 0.D1 950 20 mW/sr 
(1.=50 rnA) (VR=5V) (IF=50 rnA) (IF=50mA) 

Absolute Maximum Ratings Typical Characteristics (T. = 25°C) 

(T.=25°C) S'R TYp· t, (ns) 
Part V. PD T ... (IlA) I. (nA) (RL= 1 kQ) 

Number Features (V) (mW) (OC) (V.=5 V) (V. = 10V) (V.=5 V) 

PH302 Low cost PIN photo diode 32 150 -40 to +SO 6 to 30 50 
(S=50nNlx) 

PH302B Low cost PIN photo diode 32 150 -40 to +SO 5 to 30 50 
PH302 with v isible cut filter (S=32nNlx) 

PH302C Low cost PIN photo diode 32 150 -40 to +SO 5 to 30 50 
Built-in visible cut filter (S = 32 nAllx) 

Low cost PIN photo diode 5. 
PH309 Small Package with Lens 32 150 -4Oto +SO (S = 32 nAllx) to 10 30 

Built-in visible cut filter. 

Low cost PIN photo diode 5 
PH310 Ultra Small Package with lens 32 150 -40to +100 (S=32 nAl/x) to 10 30 

Built·in visible cut filter 

Low cost PIN photo diode 
PH320 Ultra Small Package with Lens 32 150 -4010 + 100 4.3 to 10 30 

Built·in visible cui filler ------1 . Measured With an mfrared LED ().p = 940 nm). 
, 

"Measured with a tungsten filament lamp operated at a color temperature of 2 854 K. 

8-1324 For manufacturers' sales offices, see yellow pag~s EEM 1991 



3700 ELECTRO-oPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

NEe Electronics Inc. NEe 401 Ellis St., Mountain View, CA 94043' 415/960-6000' FAX: 415-965-6272 

OPTOELECTRONIC DEVICES 
PIN Photo Diodes (cont.) 
Optical Disk 

Absolute Maximum Ratings Typical Characteristics (T, = 25°C) 

(T.=25°C) 10 (nA) S(A/w) t" tf (ns) 

Part V. P Topt Tstg V. V. A V. R 
Number Features (V) (mW) (OC) (0C) (V) Max. (V) (nm) Typ. (V) (kQ) Typ. 

PH311 Small Package , 20 20 -20to +80 -40to +100 15 4 15 780 0.3 15 1 1 
Multi Detecting Area 

PH312 Small Package 20 20 -20to +80 -40to +100 15 4 15 780 0.52 15 1 1 
Multi Detecting Area 

PH313 Small Package 20 20 -20to +80 -40to +100 15 4 15 780 0.52 15 1 1 
Multi Detecting Area 

PH314 Small Package 20 20 -20to +80 -40to +100 15 4 15 780 0.52 15 1 1 
Multi Detecting Area 

Photo Transistors 

Absolute Maximum Ratings Typical Characteristics (T. = 25°C) 

Part Pc 
Number Features (mW) 

PH101 High Sensitivity 100 (Darlington Tr.) 

PH102 High speed 100 

PH103 High Sensitivity 100 (Darlington Tr.) 

PH104 High speed 100 

PH105 High reliability 150 

PH106 High speed 100 Built-in visible cut filter 

PH107 High sensitivity 
100 Built-in visible cut filter 

Small package PH108 100 High speed 

PH108w with PH108A 100 Built-in visible cut off filter 

Small package PH110 100 Built-in visible cut filter 

Photo ICs 
Photo Interrupter 

Part 
Number Features 

Built-in Schmitt Trigger circuit 
PH502HR Active "HIGH" 

Built-in pull up resistor . 

Built-in Schmitt Trigger circuit 
PH502HC Active "HIGH" 

Open collector output 

(T. = 25°C) leEO (nA) 
Ic VeEo Tstg VCE = 10 V 

(mA) (V) (OC) L=O 

50 20 -30to +80 
to 500 

(VeE = 15 V) 

40 20 -30to +80 to 200 

50 30 -40to +100 to 400 

40 30 -40to +100 to 100 

50 30 -40to +100 to 200 

40 30 -40to +100 to 100 

50 30 -40to + 100 to 400 

40 30 -40to +100 to 100 

40 30 -40 to + 100 to 100 

40 30 -40to +100 to 100 

Absolute Maximum Ratings 
(T, = 25°C) 

Vee IDL Topt 

(V) (mA) (0C) 

17 50 -30to +85 

17 50 -30to +85 

EEM 1991 For manufacturers' sales offices, see yellow pages 

LL (~A) 
VeE( ... )(V) VeE = 2 V 

(L = 1000 Ix) (L = 100 Ix) 

to 1.5 10 mA to 

to 0.3 50 to 

to 1.5 2mAto 

to 0.3 20 to 

to 0.3 500 
(VeE = 10 V) 

to 0.3 60 to 

to 1.5 10 mA to 

to 0.3 0.3 mAto 
(Ie = 0.5 mAl (VeE =5V) 

(H = 5 mW/cm') (H = 0.5 mW/cm') 

to 0.3 0.2 mA to 
(Ie = .5 mAl (VeE = 5 V) 

(H = 5 mW/cm') (H = .5 mW/cm') 

to 0.3 200~A to 
(Ie = 200 ~A) (VeE = 5 V) 

(H = 5 ~W/cm') (H = 0.5 ~W/cm') 

Typical Characteristic (T.=25°C) 

VOL(V) 
leeL (mA) (IDL = 16 mAl 

(Vee = 5 V) (Vee = 5 V) 

t05 to 0.4 

to 5 to 0.4 
(RL=280Q) 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 

NEe NEC Electronics Inc. 
401 Ellis St., Mountain View, CA 94043 • 415/960-6000 • FAX: 415-965-6272 

OPTOELECTRONIC DEVICES 

Photo les (cont.) 
Photo Interrupter 

3700 

Absolute Maximum Ratings Typical Characteristic (T.=25°C) 

(T.=25°C) 
VOL(V) 

Part Vee 101. Top! 1= (mA) (loL=16 mAl 
Number Features (V) (mA) (OC) (Vee = 5 V) (Vee = 5 V) 

Built-in Schmitt Trigger circuit 
PH502LR Active "LOW" 17 50 -30to +85 to 5 to 0.4 

Built-in pull up resistor 

Built-in Schmitt Trigger circuit 
PH502LC Active "LOW" 17 50 

Open collector output 

Optical Disk 

Absolute Maximum Ratings 

Part 
Number Features 

Built-in I-V Amplifiers 
PH503 Small transparent 

16 pin plastic package 

Optoisolators 
Multichannel Type 

VA 
(V) 

20 

(T.=25°C) 

P Top, T ... 
(mW) (OC) (OC) 

20 -20 to +80 -40 to +100 

'T 
Icc (nA) 
Typ. 

14.1 

-30to +85 to 5 to 0.4 
(RL=2800) 

Typical Characteristics (T. = 25°C) 

VOIAS Vo(mV) S (A/W) 

R, R. (MHz) lIN A 
(kO) (kQ) (V) Typ. (IlA) Min. (nm) Typ. 

18 13 2.5±0.1 2 1.7 80 780 0.3 

Absolute Maximum Ratings (T. = 25°C) Electri'cal Characteristics (T. = 25°C) 

Part t, (Ils) t, (Ils) 
Number" Features BV (V,.m .• ) I. (mA) Ie (mA) CTR(%) (Typ.) (Typ.) 

PS2501-1 4pin DIP 
PS2501L-1 1 channel 

PS2501-2 8 pin DIP 
PS2501L-2 2 channels 

PS2501-3 12 pin DIP 
5k 80 50 80 to 600 3 5 

PS2501L-3 3 channels 

PS2501-4 16 pin DIP 
PS2501L-4 4 channels 

PS2502-1 4pin DIP 5k 80 200 200 to 100 100 
PS2502L-1 1 channel 

PS2502-2 8 pin DIP 
PS2502L-2 2 channels 

PS2502-3 12 pin DIP 
PS2502L-3 3 channels 5k 80 160 2oo.to 100 100 

PS2502-4 16 pin DIP 
PS2502L-4 4 channels 

PS2503-1 4 pin DIP 5k 50 30 100 to 400 8 60 
PS2503L-1 1 channel (RL= 10 kO) (RL= 10 kO) . L suffix desIgnates lead formed (gullwlng) package for surface mount applicatIons. 

8·1326 For manufacturers' sales offices, see yellow pages EEM 1991 



3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

NEe Electronics Inc. t-fEC 401 Ellis St., Mountain View, CA 94043 • 415/960-6000 • FAX: 415-965-6272 

OPTOELECTRONIC DEVICES 

Optoisolators (cont.) 
Multichannel Type (cont.) 

Part 
Number" Features 

PS2503-2 8 pin DIP 
PS2503L-2 2 channels 

PS2503-3 12 pin DIP 
PS2503L-3 3 channels 

PS2503-4 16 pin DIP 
PS2503L-4 4 channels 

PS2505-1 4 pin DIP 
PS2505L-1 1 channel 

PS2505a-2 8 pin DIP 
PS2505aL-2 2 channels 

PS2505-3 12 pin DIP 
PS2505L-3 3 channels 

PS2505-4 16 pin DIP 
PS2505L-4 4 channels 

PS2506-1 4pin DIP 
PS2506L-1 1 channel 

PS2506-2 8 pin DIP 
PS2506L-2 2 channels 

PS2506-3 12 pin DIP 
PS250SL-3 3 channels 

PS2506-4 16 pin DIP 
PS2506L-4 4 channels 

Absolute Maximum Ratings (T, = 25°C) 

BV (V,.m .• J 1,(mA) 'c(mA) 

5k 50 30 

5k ±80 50 

5k ±80 200 

5k ±80 160 

L suffix designates lead formed (gullwlng) package for surface mount applications. 

Surface Mount Type 

Absolute Maximum Ratings (T, = 25°C) 

Part 
Number" Features BV (V,.m .• J I, (rnA) 'c(mA) 

PS2701-1 Surface mount 
PS2701-1-E3 1 channel 
PS2702-1-E4 

PS2701-2 Surface mount 2.5 k 50 80 
2 channels 

PS2701-4 Surface mount 
4 channels 

PS2702-1 Surface mount 
PS2702-1-E3 1 channel 2.5 k 50 200 
PS2702-1-E4 

PS2702-2 Surface mount 
2 channels 2.5 k 50 160 

PS2702-4 Surface mount 
4 channels 

PS2703-1 Surface mount 
PS2703-1-E3 1 channel 
PS2703-1-E4 

2.5 k 50 30 
PS2703-2 Surface mount 

2 channels 
""E3, E4 suffiX denote tape and reel versions. Please consult data book. 

EEM 1991 For manufacturers' sales offices, see yellow pages 

Electrical Characteristics (T, = 25°C) 

t, (I1S) t, (I1S) 
CTR(%) (Typ.) (Typ.) 

100 to 400 8 60 
(R,=10kO) (R,=10 kO) 

80 to 600 3 5 

200 to 100 100 

200 to 100 100 

Electrical Characteristics (T,=25°C) 

t, (I1S) t, (I1S) 
CTR(%) (Typ.) (Typ.) 

50 to 300 3 5 

200 to 100 100 

200 to 100 100 

10 10 
50 to 4000 (R,=1 kO) (R,= 1 kO) 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

NEC Electronics Inc. NEe 401 Ellis St., Mountain View, CA 94043·415/960-6000· FAX: 415-965-6272 

OPTOELECTRONIC DEVICES 

Optoisolators (cont.) 
Surface Mount Type 

Part 
Number" Features 

PS2703-4 Surface mount 
4 channels 

PS2705-1 Surface mount 
PS2705-1-E3 1 channel 
PS2705-1-E4 

PS2705-2 Surface mount 
2 channels 

PS2705-4 Surface mount 
4 channels 

PS2706-1 Surface mount 
PS2706-1-E3 1 channel 
PS2706-1-E4 

PS2706-2 Surface mount 
2 channels 

PS2706-4 Surface mount 
4 channels 

PS2707-1 Surface mount 
PS2707-1-E3 1 channel 
PS2707-1-E4 

PS2707-2 Surface mount 
2 channels 

PS2707-4 Surface mount 
4 channels 

Absolute Maximum Ratings (T. = 25°C) 

BV(V,.m .• .l I. (mA) Ic(mA) 

2.5k 50 30 

2.5 k ±50 BO 

2.5k ±50 200 

2.5 k ±50 160 

2.5 k 50 30 

• 'E3, E4 suffix denote tape and reel verSions. Please consult data book. 

6Pin Type 

Absolute Maximum Ratings (T. = 25°C) 

Part 
Number' Features BV (V,.m .•. ) I. (mA) Ic(mA) 

PS2601 with base pin 
PS2601L 

PS2602 
5k BO 50 

PS2602L 

PS2603 with base pin 
PS2603L 

PS2604 
5k BO 200 

PS2604L 

PS2605 with base pin 
PS2605L 

PS2606 5k ±BO 50 

PS2606L 

PS2607 with base pin 
PS2607L 

5k ±BO 200 

• L suffix designates lead formed (gullwmg) package for surface mount applications. 

8·1328 For manufacturers' sales offices, see yellow pages 

Electrical Characteristics (T. = 25°C) 

t, (lIS) t, (lIS) 
CTR(%) (Typ.) (Typ.) 

50 to 400 10 10 
(RL=1 kQ) (RL= 1 kO) 

50 to 300 3 5 

200 to 100 100 

200 to 100 100 

10 10 

50 to 400 (RL=1 kO) (RL=1 kO) 

Electrical Characteristics (T. = 25°C) 

t, (lIS) t, (lIS) 
CTR(%) (Typ.) (Typ.) 

\ 

BO to 600 3 5 

200 to 100 100 

BOt0600 3 5 

200 to 100 100 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

NEe Electronics Inc. ~EC 401 Ellis St., Mountain View, CA 94043' 415/960-6000 • FAX: 415-965-6272 

OPTOELECTRONIC DEVICES 

Optoisolators (cont.) 
6 Pin Type 

Part 
Number Features 

PS2608 with base pin 
PS2608L 

PS2621 with base pin 
PS2621L 

PS2622 
PS2622L 

PS2625 with base pin 
PS2625L 

PS2626 
PS2626L 

PS2633 with base pin 
PS2633L 

Absolute Maximum Ratings (T. = 25°C) 

BV (V,.m.,) I. (mA) 10 (mA) 

5k ±80 200 

5k 150 50 

5k ± 150 50 

Electrical Characteristics (T. = 25°C) 

tPHL (IlS) tpHL (IlS) 
CTR(%) (Typ.) (Typ.) 

200 to 100 100 

20 to 50 3 5 

20 to 50 3 5 

PS2634 
5k 80 150 1000 to 15000 100 100 

PS2634L 

PS2651 with base pin 5k 80 50 50 to 400 3 5 
PS2652 

PS2653 with base pin 

PS2654 5k 80 200 200 to 100 100 

. L suffiX designates lead formed (gullwlng) package for surface mount applications. 

High Speed Type 

Absolute Maximum Ratings (T. = 25°C) Electrical Characteristics (T. = 25°C) 

Part tPHL (IlS) tpHL (IlS) 
Number Features BV (V,m .• ) I. (mA) 10 (mA) CTR(%) (Typ.) (Typ.) 

PS2006B 8 pin DIP 3k 25 8 15to 0.3 0.8 
(6N136) 

PS2041 6 pin DIP 

PS2043 8 pin DIP 2.5k 25 8 15 to 0.3 0.8 

PS2044 8 pin DIP, 
(alternate pinout) 

Ultra High Speed Type 

Absolute Maximum Ratings (T. = 25°C) Electrical Characteristics (T. = 25°C) 

Part t..HL (IlS) tPHL (IlS) 
Number Features BV (V,.m .• ) I. (mA) 10 (mA) CTR(%) (Typ.) (Typ.) 

PS2007B 8 pin DIP, 2.5k(DC) 10 50 600 50 50 
(6N137) logic output 

Photo SCR Coupler 

Absolute Maximum Ratings (T. = 25°C) Electrical Characteristics (T. = 25°e) 

Part 
Number Features BV (V,.m.,) VDRM (V) IT (mA) 1FT (mA) t." (IlS) (Typ.) 

PS3001 (1) 6 pin 2.5k 200 300 to 12 20 
I.T =50 mA 

PS3002(1) 6 pin 2.5k 400 300 to 12 RGK=27 kn 

PS3603 6 pin 5k 600 300 to 10 
VD =6V 

RL= 10n 

EEM 1991 For manufacturers' sales offices, see yellow pages 



3700 ELECTRO"()PTICAL EQUIPMENT (EXCL. FIBER OPTICS) 

ttiEC NEe Electronics Inc. 
401 Ellis St., Mountain View, CA 94043 ·415/960-6000· FAX: 415-965-6272 

OPTOELECTRONIC DEVICES 

Photo Interrupters 
Transistor Output Type 

Part 
Number Outline 

PS4001 tr 
PS4003 

~ 
PS4005 

if( 
PS4007 

~-
PS4008 

~ 
PS4009 

* PS4010 

W 
PS4011 

W 
PS4014 

~ 
PS4501 

IT 
PS4502 

IT 
PS4601 

iffit 
8·1330 

Characteristics (T. = 25°C) 

CTR(%) IF 

20 to 10 (mA) 

15 to 10 

20 to 10 

20 to 10 

0.5 to 10 

20 to 10 

20 to 10 

20 to 10 

0.5 to 10 

2.5 to 10 

200 to 5 

, 
1.5to 10 

" 

For manufacturers' sales offices, see yellow pages 

3700 

VeE Features 

Darlington Tr. 
2 (V) Aperture: 1 mmo 

4pin 

Darlington Tr. 
2 4pin 

Darlington Tr. 
2 4pin 

Darlington Tr. 
2 4pin 

Single Tr. 
High speed 

2 (t,., t,=5Ils) 
4pin 

Darlington Tr. 
2 4pin 

Darlington Tr. 
2 4 pin 

Darlington Tr. 
2 Aperture: 1 mmo 

4pin 

SingleTr. 
High speed 

2 (t" 1.= 51ls) 
4pin 

Single Tr. 
2 Aperture: 0.5 mm slit 

4pin 

Darlington Tr. 
Aperture: 0.5 mm slit 

2 High CTR 
4pin 

One-piece molded 
2 Single Tr. 

4 pin 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

NEe Electronics Inc. NEe 401 Ellis St., Mountain View, CA 94043' 41S/960-6000' FAX: 41S-96S-6272 

OPTOELECTRONIC DEVICES 

Photo Interrupters (cont.) 
Transistor Output Type 

Part 
Number Outline 

PS4602 

W 
PS46S1 

W 
u a 0 0 

PS46S2 -w-
PS6001A 

t$ 
PS6002 

W 
Ie Output Type 

Part 
Number Outline 

PSS001HC 

* PSSOO2HC 

W 
PSSOO3HC 

W 
PSS001HR 

2ff 
PSS002HR 

W 
EEM 1991 

Characteristics (T. = 25°C) 

CTR (%) I. VeE Features 

One-piece molded 
PS4601 with a light-

1.S to 10 2 (V) shielded case 
Single Tr. 
4 pin in-line 

One-piece molded 
Darlington Tr. 

40 to S 2 4 pin 

One-piece molded 
PS46S1 with a Iight-

40 to 5 2 shielded case 
Darlington Tr. 
4 pin 

Photo Reflective 

",,30 S Sensor 
100(~)to Single Tr. 

4pin 
speculum reflecting surface 

Photo Reflective 
10 2 Sensor 

400(~)Typ. SingleTr. 
High sensitivity 

white reflecting surface 
4 pin 

Characteristics (T. = 25°C) 

'FLH (rnA) (Vcc (V) Features 

Built-in Schmitt Trigger circuit 
S Active "HIGH" 

to S RL =280n Open collector output 
Aperture: O.Smm slit (equivalent to O.SmmO) 
Spin 

Built-in Schmitt Trigger circuit 
S Active "HIGH" 

toS RL =280n Open collector output 
Aperture: O.Smm slit (equivalent to O.SmmO) 
Spin 

Built-in Schmitt Trigger circuit 
S Active "HIGH" 

toS RL =280n Open collector output 
Ape"ure: O.Smm slit (equivalent to O.SmmO) 
Spin 

Built-in Schmitt Trigger circuit 
Active "HIGH" 

to 5 S Built-in pull up resistor 
Aperture: O.5mm slit (equivalent to 0.5mmO) 
Spin 

Built-in Schmitt Trigger circuit 
Active "HIGH" 

toS S Built-in pull up resistor 
Aperture: O.Smm slit (equivalent to O.SmmO) 
Spin 

For manufacturers' sales offices, see yellow pages 8·1331 



3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

NEe Electronics Inc. t\'EC 401 Ellis St., Mountain View, CA 94043·415/960-6000· FAX: 415-965-6272 

OPTOELECTRONIC DEVICES 

Photo Interrupters (cont.) 
Ie Output Type (cont:) 

Part 
Number Outline 

PSS003HR 

if{ 
PSS001LC 

* PSS002LC 

~ 
PSS003LC 

W 
PSS001LR 

* PSS002LR 

~ 
PSS003LR 

W 
Part 

Number Outline 

PSSS01HC·1 

nn 
6 ~ 

PSSS01HR·1 no 
6 ~ 

PSS501LC·1 nn 
6 ~ 

PSSS01LR·1 on 6 . ~ 
.. CONNECTOR: EI 3 pIn senes 17825-3 made by AMP 

8·1332 

Characteristics JT. = 25°C) 

IFlH(mA) (Vee (V) Features 

Built-in Schmitt· Trigger circuit 
Active "HIGH" 

to S S Built-in pull up resistor 
Aperture: O.Smm slit (equivalent to 0.5mmO) 
Spin 

Built-in Schmitt Trigger circuit 
5 Active "LOW" 

toS RL=2BOn Open collector output 
Aperture: O.Smm slit (equivalent to O,SmmO) 
Spin 

Built-in Schmitt Trigger circuit 
5 Active "LOW" 

to 5 RL=2BOn Open collector output 
Aperture: O.Smm slit (equivalent 10 O.SmmO) 
Spin 

Built-in Schmitt Trigger circuit 
S Active "LOW" 

to S RL=2BOn Open collector output , 
Aperture: 0.5mm slit (equivalent to O.SmmO) 
Spin 

Built-in Schmitt Trigger circuit 
Active "LOW" 

105 S Built-in pull up resistor 
Aperture: O.Smm slit (equivalent to O.SmmO) 
Spin 

Built-in Schmitt Trigger circuit 
Active "LOW" 

to 5 5 Built·in pull up resistor 
Aperture: O.Smm slit (equivalent to O.SmmO) 
Spin 

Built·in Schmitt Trigger circuit 
Active "LOW" 

toS S Built·in pull up resistor 
Aperture: O.Smm slit (equivalent to O.SmmO) 
Spin 

Characteristics (T. = 25°C) 

VOH (mA) Condition Features 

Built·in Schmitt Trigger circuil 
opened aperture Housing with a connector·· 

VccxO.B to RL=47kn Active "HIGH" 
Open collector output 
Aperture: O.Smm slit; 3 pin 

Built-in Schmitt Trigger circuit 
Housing with a connector·· 

VccxO.8to opened aperture Active "HIGH" 
Built·in pull up resistor 
Aperture: 0.5mm slit; 3 pin 

Built·in Schmitt Trigger circuit 
closed aperture Housing with a connector·· 

Vee X 0.8 to RL=47kn 
Active "LOW" 
Open collector output 
Aperture: O.Smm slit; 3 pin , 

Built·in Schmitt Trigger circuit 
Housin~ with a connector· • 

VccxO.8to closed aperture Active' LOW" 
Built·in pull up resistor 
Aperture: O.Smm slit; 3 pin 

For manufacturers' sales offices, see yellow pages EEM 1991 
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Optoelectronic Assemblies @®OPTEK 

Slotted Optical Switches 
Case SlotWidtlt Min.I~ON) 

Part No. Style Incheslmm) Slot pen 
OPBB04 B 0.155 (3.94) 500~ 

OPBB13S7 D 0.125 (318) 350~ 

OPBB13S5 D 0.125(3.1B) 250~ 

OPBB13S3 D 0.125 (3.1B) 75~ 

OPB81B E 0.20 (5.08) 100~ 

OPB820 F 0.08 (2.03) 500~ 

OPB20S10 F 0.08 (2.03) 400~ 

OPBB20S5 F 0.08(2.03) 300~ 

OPB21S3 F 0.08 (2.03) 170~ 

OPB821 G 0.08 (2.03) 500~ 

OPBB21 S10 G 0.08(2.03) 400~ 

OPBB21S5 G 0.08(2.03) 300~ 

OPBB21S3 G O.OB (2.03) 170jll 
OPBB22S H 0.10 (2.54) 250~ 

'OPBB22SD H 0.10(2.54) 100~ 

OPBB30L55 J o 125 (3.1B) 500~ 

OPBB26S I 0.10(2.54) 250~ 

OPBB26D I 0.10 (2.54) 100~ 

High Contrast Reflective Assemblies 
Contract 

Part No. ICION) d" IC(OFf) Ratio 

OPB750 500mA .OBO 250nA 2000:1 
375mA .150 250nA 1500:1 
250mA .220 250nA 1000:1 

Reflective Assemblies 
Part No. Case Style 

OPB701 AP! 

OPB700 AJlt! 

OPB703 AKlt! 

OPB706A ALit! 

OPB706B ALI1! 

OPB706C ALit! 

OPB707A ALI21 

OPB707B ALI 2, 

OPB707C ALI21 

OPB742 AMlt! 

OPB746 AMI2! 

OPB710 AJllI 

OPB730 ANI2! 

OPB711 ANI 11 

OPB712 AOI2! 

111 PhototrllllS~tor output 
121 Photodarlington output 

Custom Assemblies 

Max. V F at Rated IF 

1.7V@50mA 
1.7V@50mA 
1.7V@40mA 
1.7V@20mA 
1.7V@20mA 
1.7V@20mA 
1.7V@20mA 
1.7V@20mA 
1.7V@20mA 
1.7V@40mA 
1.7V@40mA 
1.7V@50mA 
1.7V@50mA 
1.7V@20mA 
1.7V@20mA 

Designed to meet your exact requirements. 

Slotted optical switches, also known as interrupter assemblies, are designed to provide 
non-contact sensing of linear or rotary motion as in optical encoders. Devices from Optek 
Technology consist of an infrared emitting diode and a silicon photosensor mounted on 
opposite sides of a slot in a molded plastic housing. Switching takes place whenever an 
opaque object passes through the slot. All assemblies are available with wire leads. 
Contact Factory 

Styli B Style 0 Style E Style F 

Styli G Styli H Styli I Style J 

Designed to decrease low-level gain while not affecting the high-level light gain. 
Photocurrent is measured using an Eastman Kodak neutral white test card as a reflective 
surface having a 90% diffuse reflectance. ICIOFFI is photocurrent measured with current to 
the input diode and a 5% reflecting surface. 

4fr 
Min. VIBR)CEO Min.lcION) 

Reflective assemblies are designed to provide non-contact 
sensing of the presence of a reflective surface, or a change in 
surface reflectivity. Unfocused types, where the emitter and 
sensor are mounted on parallel optical axes, are best suited for 
sensing diffuse or rough surfaces. Focused types, where the 
emitter and sesor are mounted on converging optical axes are 
best suited for sensing specular or polished surfaces. 

25V 2.0mA 
25V 25 u<\ 
30V 200 u<\ 
30V 500~ 

30V 350~ 
30V 200~ 

15V 25mA 
15V 17mA 
15V 10mA 
30V 1O~ ~ (if ~ 
15V 1.0mA 
30V 150~ Style AJ Styli AI Styli AL 

30V 1.0mA 
30V 350~ 

15V 20mA ~ m ~ 
Styla AM Styli AI Styli AD 

In order to develop new state-of-the-art products, customers often require 
special optoelectronic devices. In these cases, Optek engineers can 
design a part to meet the toughest mounting or electrical requirements. 

Bring your ideas, design proposals and application problems to Optex 
er.perienced design engineers. They will work with you to analyze 
your design objectives and develop a part that meets your needs. 
And. since Optek has manufacturing capability which extends from 
silicon chip to custom housings and circuit boards, you can be sure 
that Optek quality goes into every component and subassembly. Helping customers meet special design objectives is a specialty at Optek. 

Optek Technology, Inc. 1215 West Crosby Road, Carrollton, TX 75006 (214) 323-2200 FAX (214) 323-2396 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1333 



Avalanche Photodiode: A photodiode 
that takes advantage of avalanche mul
tiplication of photocurrent. It is par
ticularly suited to low noise and I or 
high speed applications. 

Contrast: A noticeable difference in 
color, brightness, or other characteris
tics in a side-by-side comparison. 

Chrominance Contrast: The color con
trast between two adjacent surfaces of 
identical area, shape, texture, and lu
minance. The human eye is more sensi
tive to differences in color than it is to 
differences in brightness. 

Current Transfer Ratio: The ratio of 
an optocoupler's output current to in
put current at a specified bias. 

Dark Current: The leakage current of 
a photodetector with no incident light. 

Dominant Wavelength: The wave
length that is a quantitative measure 
of apparent color of light as perceived 
by the human eye. 

Infrared Radiation: The electromag
netic wavelength region between ap
proximately 0.75 and 100 micrometers 
longer than the wavelength of visible 
light. 

Interrupter (module): A device .that 
produces an electrical output signal 
when an object breaks the light (visi
ble or invisible) between a light source 
and a photodetector. 

LIGHT 
SOURCE 

(EMInER) 

PHOTO 

OBJECT 

L-~DE_TELC=TO=R=: ______ ~O:U~~ 

Reflector module 

/,/'LEO -®- (MD IRED) 
PHOTO-
DARLINGTON 

~ PHOTO-

~~ 
DIODE 

~ B~ 
WITH BASE 

," .. re'~ '} PHOTO-

~~ 
TRANSISTOR 

WITHOUT 
BASE CONNECTION E 

IRED: An infrared-emitting di()de. See 
light-emitting diode. 

Light Current: The current that flows 
through a photodetector when it is ex
posed to radiant energy. 

Light-Emitting Diode (LED): A semi
conductor diode that emits incoherent 
light at its PN junction when forward 
biased. The light can be in the visible or 
invisible (infrared) wavelength region. 

Luminance Contrast: The observed 
brightness of a light-emitting element 
compared to the brightness of the "sur
round," an integral part of the device 
and inseparable from, it. 

Optocoupler: A device that transmits 
electrical signals, without electrical 
connection, between a light source (in
put) and the receiver (output). The in
put is generally an LED; the output 
might be a photodiode, phototransis
tor, a photo-Darlington, etc. Some
times referred to as optoisolator. 

Peak Wavelength: The wavelength at 
the peak of the radiated spectrum of an 
emitter. 

Photo-Darlington: A light-sensitive 
Darlington-conn~cted transistor pair. 
The photo-Darlington has aNery high 
sensitivity to illumination or radiation. 

OPTOCOUPLER 

~~ ~) --
WITH PHOTO-
TRANSISTOR OUTPUT 

(t ~ --
WITH PHOTO-
DIODE O~PUT 

Photodetector: A device that provides 
an electrical output signal when sub
jected to radiation in the visible, infra
red, or ultraviolet regions of the elec
tromagnetic spectrum. Photodiodes, 
phototransistors, and photo-Dar ling
tons are the most common type of 
photodetectors. 

Photodiode: A junction diode that is re
sponsive to radiant energy. Photodi
odes have a high degree of linearity 
between the input radiation and the 
output current, and faster switching 
speeds than photo transistors. 

Photothyristor: A thyristor whose 
switching action is controlled by light 
applied to the thyristor gate. 

Phototransistor: A liglit-sensitive tran
sister that delivers an electrical output 
proportional to the light intensity at its 
input. The low-level photocurrent that 
is generated is amplified by the current 
gain of the transistor. The base region 
(or gate in a FET) mayor may not be 
brought out as an external terminal. 

Point Source: A source with a maxi
mum dimension less than one-tenth the 
distance between sources and detector. 

Reflector (module): A device contain
ing a light source and a photodetector 
that detects any object that reflects 
light produced by the source back to 
the detector. 



3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 

APPLICATIONS: ® PRODUCTS: 
• Night vision goggles 
• Head up displays 
• Fiber optics and sensors 

• NVG compatible filters 
OM d 'r EC • Transparent conducting windows 

• Ring laser gyro mirrors 
Thin Films • Color selective HUD combiners • Helmet mounted displays 

• Laser systems and laser gyros • Laser protection filters 
• Aircraft instrumentation and 

displays 
• Thin film onto plastic optics 
• Anti-reflection coatings 

FOR OTHER OXLEY PRODUCTS SEE: 
A'2750 EMI FILTERS Page A·1705 B·2460 INDICATOR LAMPS Page B'1179 
B'2440 MILITARY COMPONENTS Page B'1 025 C·21 00 CONNECTORS, TEST POINTS Page C·1479 

OXLEY INC., 25 BUSINESS PARK DRIVE, PO BOX 814, BRANFORD, CT 06405 
For fast action, FAX us. • FAX (203) 481-6971 • TEL. (203) 488-1033 

OXLEY <0 
EEM 1991 For manufacturers' sales offices, see yellow pages 8·1335 



3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

Philips Components PHILIPS DISCRetE SEMICONDUCTORS 

Discrete Products 0 ivision OPTOCOUPLERS, TEMPERATURE SENSORS 
A North American Philips Company & MAGNETIC FIELD SENSORS 

OPTOCOUPLERS-Case Style SOT~90B 

Transistor Output 
-

CTR Ve.(Sat) toJtOFF v ... 
% @ IF @VCf!. Voso max @ IF @ Ie le@ Vee @ RL min 

Type min mA V VAe V mA mA IlS @ mA V Q V 

4N25 20 10 10 2,500 0.5 50 2.0 3/3 2 10 100 30 
4N25A 20 10 10 1,775' 0.5 50 2.0 3/3 2 10 100 30 
4N26 20 10 10 1,5QO 0.5 50 2.0 3/3 2 10 100 30 
4N27 10 10 10 1,500 0.5 50 2.0 3/3 2 10 100 30 
4N28 10 10 10 500 0.5 50 2.0 3/3 2 10 100 30 
4N35 100 10 10 3,550 0.3 10 0.5 7/5 2 10 100 30 
4N36 100 10 10 2,500 0.3 10 0.5 7/5 2 10 100 30 
4N37 100 10 10 1,500 0.3 10 0.5 7/5 2 10 100 30 
HllAl . 50 10 10 2,500 0.4 10 0.5 3/33 2 10 100 30 
HllA2 20 10 10 1,500 0.4 10 0.5 3/33 2 10 100 30 
HllA3 20 10 10 2,500 0.4 10 0.5 3/33 2 10 100 30 
HllA4 10 10 10 1,500 0.4 10 0.5 3/33 2 10 100 30 
HllA5 30 10 10 1,500 0.4 10 0.5 3/33 2 10 100 30 
MCT26 6 10 10 4,4002 0.5 60 1.6 3/33 2 10 100 30 
MCT2 20 10 10 4,4002 0.4 16 2.0 5/10 note 4 30 
CNX35U 40-90 10 0.4 4,4002 0.4 10 2.0 3/3 2 5 100 30 
CNX36U 80 10 0.4 4,4002 0.4 10 4.0 7/5 2 5 100 30 
CNX39U 60-90 10 0.4 4,4002 0.4 10 2.0 5/4 2 5 100 30 

High Voltage Transistor Output 

CTR Vc.e (Sat) toJto.F VBA 

% @ IF @ VeE VISO max @ IF @ Ie le@ Vee @ RL min 
Type min mA V VAe V mA mA IlS @ mA .V Q V 

4N38 10 10 10 1,500 1.0 20 4.0 5/5 2 10 100 80 
4N38A 10 10 10 2,500 1.0 20 4.0 5/5 2 10 100 80 
CNY17-1 40-80 10 5.0 4,400' 0.3 10 2.5 515 2 10 100 70 
CNY17-2 63-125 10 5.0 4,4002 0.3 10 2.5 515 2 10 100 70 
CNY17-3 100-200 10 5.0 4,4002 0.3 10 2.5 5/5 2 10 100 70 
CNY17-4 160 10 5 4,400 0.3 10 2.5 5/5 2 10 100 70 
CNX38U 70-210 10 10 4,4002 0.4 16 2.0 515 4 5 100 80 

Darlington Transistor Output 

CTR VCE (Sat) to.ltOFF V ... 
% @ IF @ VCE V'SO max @ IF @ Ie le@ Vee @R.. min 

Type min mA V V"-C V mA rnA uS@ mA V Q V 

HllBl 500 1 5 .. 0 2,500 1.0 1 1 125/100 10 10 100 25 
Hl1B2 200 1 5.0 2,500 1.0 1 1 125/100 10 10 100 25 
HllB3 100 1 5.0 2,500 1.0 1 1 1251100 10 10 100 25 
HllB255 100 10 5.0 1,500 1.0 50 50 125/100 10 10 100 55 
MCA230 100 10 5.0 3,550 1.0 50 50 5/100 lOS 5 100 30 
MCA231 200 1 5.0 3,500 1.2 10 50 5/100 lOS 5 100 30 
MCA255 100 10 5.0 3,550 1.0 50 50 51100 lOS 5 100 55 
4N29 100 10 10 4,4002 1.0 8 2 .7/25 note 7 30 
4N30 100 10 10 4,400' 1.0 8 2 .7/25 note 7 30 
4N31 50 10 10 4,4002 1.2 8 2 .7/25 note 7 30 : 

4N32 500 10 10 4,4002 1.0 8 2 .7/35 note 7 30 
4N33 500 10 10 4,4002 1.0 8 2 .7/35 note 7 30 

Note: 1 = VRMS; 2 = VDe; 3 '" lo .. .,ItFALL; 4 = 1,,(15 MA, Vcc5V, Rs 100kQ, RL2kQ); 5 = IF; 
(Note); 7 = IF(200mA; vee = 10V, RL = 1800). 

See Philips Power Semiconductors in Vol. A, Section 4800 a!,d Liquid Crystal Displays (LCDs) In Vol. e, Section 2450. , 

PROVIDENCE PIKE, SLATERSVILLE, RI 02876, 4011762-3800, FAX 401nS7-4497 
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Philips Components PHILIPS DISCRETE SEMICONDUCTORS 

Discrete Products Division OPTOCOUPLERS, TEMPERATURE SENSORS 
A North American Philips Company & MAGNETIC FIELD SENSORS 

For Power Supply Applications 

Current Transfer tONtOFF Jeo Ratio (CTR) V10RM VcE(SAT) Typical 
Package % AT I, VCE d.c. max AT I, I, AT Ie Vee RL min 

Type Outline min mA Volts Volts Volts mA mA IolS mA Volts Ohm Volts 
CNX71 SOT-90B 40 10 0.4 5,300 0.19 10 4 20/20* 2 10 100 30 
CNX62A SOT-230 40 10 0.4 5,300 0.19 10 4 3/3 2 5 100 50 
CNX72A SOT-229 40 10 0.4 5,300 0.19 10 4 26/2.5* 2 5 1,000 30 
CNX82A SOT-231 40 10 0.4 5,300 0.19 10 4 3/3 2 5 100 50 
CNX83A SOT-231 40 10 0.4 5,300 0.19 10 4 3/3 2 5 100 50 
CNY17G-l SOT-231 40 10 5 5,300 0.19 10 4 3/3 2 10 100 70 
CNY17G-2 SOT-231 63 10 5 5,300 0.19 10 4 3/3 2 10 100 70 
CNY17G-3 SOT-231 100 10 5 5,300 0.19 10 4 3/3 2 10 100 70 
CNY17G-4 SOT-231 160 10 5 5,300 0.19 10 4 3/3 2 10 100 70 
CNY17GF-l SOT-231 40 10 5 5,300 0.19 10 4 3/3 2 10 100 70 
CNY17GF-2 SOT-231 63 10 5 5,300 0.19 10 4 3/3 2 10 100 70 
CNY17GF-3 SOT-231 100 10 5 5,300 0.19 10 4 3/3 2 10 100 70 
CNY17GF-4 SOT-231 160 ,10 5 5,300 0.19 10 4 3/3 2 10 100 70 
CNW82 SOT-228 40 10 0,4 8,340 0.19 10 4 3/3 2 5 100 50 
CNW83 SOT-228 40 10 0.4 8,340 0.19 10 4 3/3 2 5 100 50 
CNX21 SOT-211 20 10 0.4 10,000 0.15 10 4 3/3 2 5 100 30 

OPTOCOUPLERS with GaAIAs Emitter Diode 

Current Transfer t../t.", JEO Ratio (CTR) V,_ VCE(SAT) Typical 
Package % AT I, V .. d.c. Max AT I, I" AT Ie Vee RL Min 

Type Outline Min mA Volts Volts Volts mA mA Iols mA Volts OHM Volts 

Low Input-Current Types (transistor output) 
CNG35 SOT-90B 40 10 0.4 4.400 0.15 10 2 3/3 2 5 100 30 
CNG36 SOT-90B 80 10 0.4 4.400 0.19 10 4 8/6 2 5 100 30 
For Power Supply Applications 
CNG82* SOT-212 40 10 0.4 5;300 0.4 10 4 3/3 2 5 100 50 
CNG83 SOT-212 40 10 0.4 5,300 0.4 10 4 3/3 2 5 100 50 
CNW135 SOT-271 7 16mA 0.4 7{f7rN - - - 1.5/1.5 16 5 4,100 20 
CNW136 SOT-271 19 16mA 0.4 7,CJlrN - - - 0.8/0.8 16 5 1,900 20 
CNW138 SOT-271 3 1.6mA 0.4 7,CJlrN - - - 10/35 16 5 2,200 7 
CNW139 SOT-271 5 1.6mA 0.4 7{f7rN - - - 117 12 5 270 18 
CNW4502 SOT-271 - 16mA 0.4 7,CJlrN - - - 0.8/0.8 16 5 1,900 20 
High-Speed Types (photodiode/transistor output) 
CNR36 SOT-97F 20 10 - 3,500 0.4') 10 2 0.5/0.4 llJ2l 50 2,500 18 
6N135 SOT-97F 7 16 - 3,500 .04') 16 1.1 0.2/0.6 162) 5 4,100 15 
6N136 SOT-97F 19 16 - 3,500 .04') 16 2.4 0.4/0.6 162) 5 1,900 15 

TEMPERATURE SENSORS 
Type Package Outline Nominal Resistance Value (0) Measuring Temperature Range (OC) 

KTY81-100 SERIES SOO-70 1000 -55to+15O 
KTY81·200 SERIES SOO·70 2000 -55 to +150 
KTY83-1 00 SERIES SOO-68 1000 -55to +175 
KTY84-1 00 SERIES SOO-68 1000 Oto +300 
KTY85-1 00 SERIES SOO-80 1000 -40 to +125 
KTY86-205 VO·69 2000 -40 to +150 
KTY87·205 VO-69 2000 -40 to +125 

Type Package Outline Operating Voltage (V) Spectral Response M 

MAGNETIC FIELD SENSORS 
Package Field Range Supply Voltage T_ Sensitivity mVN Bridge Resistance 

Type Outline KAlm V °C KAlm K!l 
KMZ10A SOT·195 -0.5to +0.5 5 -40to +150 14 1.7±0.5 
KMZ10B SOT·195 -2to +2 5 -40 to +150 4 1.7±0.5 
KMZ10C SOT·195 -7.5to+7.5 5 -4Oto +150 1.5 1.4±0.4 
NOTE: In Air, 1 KNm corresponds to approximately 12,5 G or to 1.25 mT. 

PROVIDENCE PIKE, SLATERSVILLE, RI 02876, 401/762-3800, FAX 4011767-4497 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 

Philips Components 
Discrete Products Division 
A North American Philips Company 

PHILIPS DISCRETE SEMICONDUCTORS 

OPTOCOUPLERS,TEMPERATURESENSORS 
& MAGNETIC FIELD SENSORS 
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SHARP. 
Ortoelectronics 

Photocouplers 
Classification chart 
II VDE approved (long creepage distance type) 
I (III ... 

CII 
'ii. 

~===:::=:: Opaque mini-flat package type 

Opaque mini-flat package, OPIC' type :::I 
o 
u .s o 

.s:: 
a.. 

:=========: 

Photointerrupters 
Classification chart 

[!! 
CII 
a 
2 ... 
CII 
C 
S 
o 

.s:: 
a.. 

Single phototransistor 
output 

Darlington phototransistor 
output 

OPIC' 

Single phototransistor 
output 

Darlington phototransistor 
output 

OPIC' or amplier built-in 
type 

Light Detecting Units for Remote Controller 
Series GP1U56 "'GP1U50X 

Series Series 

Viewing direc1lon Top viewing Top viewing 

Heighl 5.5mm 12mm 

Dimensions "A "S 

Absolute V" 6.3 
Maximum (V) 

Ratings Top. -10- +60 (OC) 

I" 5 (mA) 

VOH Vcc - -0.5 
(V) 

Electrical VOL 0.45 
Charae- (V) 

terlstlcs T, MIN. 400 440 
(lIS) 

MAX. 800 770 

T, MIN. 400 440 
(~s) 

MAX. 800 . 770 

CRfilter - 0 

40kHz GP1U56 GP1U50X 

38kHz GP1U561 GP1U501X 

36.7kHz GP1U562 GP1U502X 

32.75kHz GP1U563 GP1US03X 

41.7kHz GP1U565 GP1U50SX 

48kHz GP1US66 GP1U508X 

56.8kHz GP1US67 GP1U507X 

39kHz GP1US68 GP1U508X 

35kHz GP1U569 GP1U509X 

Features 
Various output methOdS:1Single phototransistor 

Darlington phototransistor 
OPIC' 
Bidirectional output transistor 
Phototriac 
Photothyristor 

Various package formats:1Standard dual-in-line package 
Flat package 
Mini-flat package 
Dual-in-line package for long 
creepage distance 

Wide line-up of products meeting international safety standards: 
UL, VDE, TOV, BS, SEMKO, DEMKO, EL-FEMKO 
High isolation voltage: PC100/PC700/PC800 series, etc. 

Features 
Various output--rSingle phototransistor 
methods C Darlington phototransistor 

OPIC..., Single-phase digital output 
L Two-phase digital output 

(transmissive type) 
Various mounting1snaP-in mounting type 
methods PWB mounting type 

Both-side mounting type 
- Either-side mounting type 

(transmissive type) 
Side-mounting type 
(transmissive type) 

Transmissive type -- Line-up of products with a detecting accuracy 
of slit width ranging from 0.15 to no slit. 

Reflective type ---Line-up of products with detecting distance 
ranging from 0.4 to 15mml(optimum). 

Transmissive type --Line-up of products having an object passing 
width ranging from the light emitter and 
detector gap of 0.9 to 10mm. 

Versions with cover case, 3-pin connector terminal, and super
compact products are available to meet a variety of customer needs. 

"'GP1U52X "'GP1U52Y "'GP1U52Q 
Series Series Series 

Top viewing Side viewing 

16mm 13.25mm 

"c "0 "E 

400 400 400 

800 800 800 

400 400 400 

800 800 800 

0 0 0 

GP1U52X GP1U52Y GP1U520 

GP1U521X GP1U521Y GP1US210 

GP1US22X GP1U522Y GP1US220 

GP1U523X GP1U523Y GP1U~23Q 

GP1US25X GP1U52SY GP1US2S0 

GP1US26X GP1US26Y GP1US260 

GP1US27X GP1US27Y GP1US270 

GP1US28X GP1U528Y GP1U5280 

GP1U529X GP1U529Y GP1US290 

~ 
G)Vcc 

~.~ ®Vout -w ® GND 

*A ~ 

- • ® GND 

6.6 

.~ ~~~~t 
'B ".3 

·c 

~t= I ~ ~r~'D$J 
~ ..]' 2.0 1.0 2.M 

l~ 
~ 

J...I!.s5 , 
~ 

@®@ 

CD Vout 
® V~ 
® GND 

I;i~ ~tJJ 
I I 
.' 2.54 

~ 53 ~~ ~ECD®® 

• ® Vee IJ <DVout 

~ = ®GND 

~ 

.. 
'D'E~~·~w _~M!~ • 

1 WIth conductIve film for ehmlnaltng electro·magnetlc InductIon nOIse "3 Also available WIth mesh WIndow (GP1U72R Senes) ~. ~ 2.' iE 
"2 Also available with mesh window (GPI U70R Series) "4 Also available with m~sh window (GPI U720 Series) CD®® 

SHARP ELECTRONICS CORP •• Micro Electronics Group, 570v N.w. Pacific Rim Blvd., Camas, WA 98607·206-834-2500· Fax 206·834-8903· Telex 496-08472 (SHARP CAM) 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL FIBER OPTICS) 3700 

SHARP., Laser Diodes 
Ortoelectronics 

Laser Diodes 
Sharp's laser diodes use a double hetero junction of gallium, alumi
num and arsenide compound (GaAIAs). Long life and high reliability 

are realized by use of our original VSIS structure (V-channeled Sub
strate Inner Stripe). 

Features 
• High power type, low noise type, wide temperature ranges and 

short wavelength type are included in the scope of products. 
• The line-up is full, from the ultra compact (<1>5.6 mm packages) type 

to the single positive power supply p/w type. 
• High precision package. PIN photodiodes are built in, and optical • Long life, high reliability . 

power output control is easy • Stable single transverse mode low threshold current 
Optical 
power 
output 

Model No. Wavelength (mW) Features Main applications 
(nm) TYP. MAX. 

LT030 SerieS 3 5 Short wavelength High-speed laser printers, Bar code readers 

LT031 Series 
750 

7 10 Short wavelength High-speed laser printers 

LT020MC 3 5 General use Measuring instruments, Bar code readers 

LT021 Series 10 15 High power High-speed laser printers, Medical apparatus 

LT022 Series 3 5 Low noise CD-ROMs, Fiber Optic Communication 

LT023 Series 3 5 Low noise (Multi-mode) VD players, Analog devices, Fiber Optic Communication 

Low noise Fiber Optic Communication LT022/023 Wide Temperature 
WIDE TEMP. Series 

3 5 Factory Automation Equipment 
(- 30 to 85°C) 

LT024 Series 780 20 30 High power Optical disk memories, Magneto-optical disk systems 

LT025 Series 30 40 High power Optical disk memories, Magneto-optic,,1 ::isk systems 

LT026 SerieS 3 5 Small astigmatism General use laser printers 

LT027 Series 7 10 General use Medium-speed laser printers 

LT080MD 3 5 Stabilized wavelength Measuring instruments, Laser printers, Bar code readers 

LT091MD 14 20 2 channels' High speed laser printers 

LT010 Series 810 3 5 General use Measuring instruments, Fiber Optic Communications 

LT016 Series 30 40 
High power 

VAG laser excitation, Optical disk memories, 
LT017 Series 40 50 Magneto-optical disk systems 

LT015 Series 3d 40 High power Optical disk memories, Optical memory cards, Medical Apparatus 

LT090 Series 
830 

80 100 High power (3 channels) Medical apparatus, Optical range finders 

LTOllMS 840 3 5 Long wavelength Fiber Optic communications . Independent channel control 

Package 

~~ ~. 
(mm) ~~f2J ~. 

~~~ tt" Maximum ~~ optical 
power 

Wavelength output 
(nm) (mW) D F S 

750 5 - LT030MD L.T030MF -
10 - LT031MD LT031MF -
5 LT020MC - - -
15 LT021MC LT021MD LT021MF -
5 

LT022HC/MC LT022MD/PD/WD LT022MF LT022HS/MS/WS/PS 

LT023HC/MC LT023MD. LT023MF LT023HS/MS/wS/PS 

780 30 - LT024MD/PD LT024MF -
40 - LT025MD/PD LT025MF -
5 - LT026MD LT026MF LT026MS/PS 

10 - LT027MD LT027MF -
5 - LT080MD - -
20 - LT091MD - -
5 LT010MC LT010MD LT010MF -

810 40 - LT016MD . LT016MF -
50 - LT017MD - -

830 
40 - LT015MD/PD LT015MF -
100 - LT090MD LT090MF -

840 5 - - - lTOll MS/PS 

~::i'i'f=:" "'":::?:~:-
~ 6 .~ 0 H, W: Wide Temperature Version 

SHARP ELECTRONICS CORP., Micro Electronics Group. 5700 N.W. Pacific Rim Blvd .. Camas. WA 98607' 206-834-2500' Fax 206-834-8903' Telex 496·08472 (SHARP CAM) 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

SHARR OPIC Light Detectors 
Ortoelectronics 

OPIC Light Detectors IOPIC Is a registered trademark of Sharp and stands for OpticallC. I 
lit has a light detecting element and paripheral circuits integrated onto one chip. 

Absolute maximum ratings Electro-optical characteristics 

Model No. Features Package Vee P 10L Topr Ey", EYLN r--v;;- tpLH tpHL Vee 

(V) (mW) (mA) (DC) (Ix) (Ix) (V) (IlS) (IlS) (V) 
MAX. MAX. TYP. TYP. 

IS435 -0.5 -+17 250 50 -25- +85 - 35 5 5 3 5 

IS436 Built in Schmitt trigger okt Resin with -0.' -+17 250 50 -25- +85 35 - 5 3 5 5 

18437 amplifier and yoltage lens -0.5 -+35 250 50 -25- +85 - 35 5 5 3 5 

18438 
regulator 

-0.5 -+35 250 50 -25- +85 35 - 5 3 5 5 

IS486 -0.5 _+17 250 50 -25- +85 35 - 5 3 5 5 

OPIC Light Detectors IOPIC Is a registered trademark of Sharp and stands lor OpticallC. I 
lit has a light detecting element and peripheral circuits integrated onto one chip. 

Absolute maximum ratings Electro-optical characteristics 

Model No. Features Package Vee P 10L Topr VOL VOH tpLH tpHL 
Vee RL MAX. MIN. MAX. MAX. (V) (mW) (mA) (DC) 

(V) (V) (IlS) (IlS) 
(V) (0) 

IS440 
Pulse drive circuit and sync. Transparent -0.' 250 -25- +60 0.35 4.97 670 670 4.5-16 280 detection circuil are built-in in _ +16 50 
the light emitting side epoxy resin 

15441F Pulse drive circuit and sync. Transparent -0.' 250 50 -25- +60 0.35 4.97 670 670 4.5-16 280 detection circuit are built-in in _ +'6 
15471F the lightemining side epoxy resin 

18450 
Built-in amp circuit Epoxy sync. signal circuit resin and modification circuit 

-0.' -+, 150 16 -25- +60 0.35 4.97 670 670 4.5-16 280 

Absolute maximum ratings Electro-optical characteristics 

Icc - I" 
,-- I., - 100 r---

Model No. Features Package Vee P 10L Topr (ma) Ey (ma) 
Ey (ma) Ey (rna) Ey 

(V) (mW) (mA) (DC) 
MAX. 

(Ix) 
MIN. 

(Ix) 
MAX. 

(Ix) MAX. (Ix) 

Unearoutput Transparent 
15445 built in amplifier and voltage 

regulator 
epoxy resin 
(side viewing) 

-0.' _ +, 250 -10 -25- +85 0.2 0 -6.5 10 _0.65 1,000 -500 0 

15455 Voltage regulator Epoxy resin -0.5 _ +, 150 -10 -25-+85 0.2 0 -6.5 10 -0.65 1,000 -500 0 (top viewing) 

Absolute maximum ratings Electro-optical characteristics 

(Ta = 25°C) 

Ey) RL 
(Ix) (0) 

50 280 

50 280 

50 280 

50 280 

50 280 

(Ta=25°C) 

External distributing 
light illuminance 

Ey(lx) 

7,200TYP 

4,500 TYP 

7,200TYP 

XP 
(nm) 
TYP. 

700 

700 

Vee VOH 10L Topr 
VOH VOL H&l H&l H&l Prop l&H Prop 

Model No. Features Package (V) (V) (ma) (Ol) (V) (V) Thresh Thresh time time tr tI 
MAX MIN MAX lIIumin 1 iIIumln2 TPHl TPlH 

Epoxy 7 7 20 -25- +80 4.9 0.6 600 5800 400 400 200 100 
18456 For laser beam printer resin nsmax ns max ns max nsmax 

Absolute maximum ratings Electro-optical characteristics 

Sensitivity Rp (mVIlW) TYP. Response frequency Ic (MHz) TYP. 

Model No. Type Package Vee P Top VA' Va, Ve, VRF VA. Va, VE, VF VVRF RR CL 
(V) (mw) (DC) VD, VEt VF Ve, VD (kO) (PI) 

151603 
6 divisions on a chip built in high Transparent 6 210 -20- +65 24.5 30 25 250 25 10 10 speed amplifier epoxy resin 

SHARP ELECTRONICS CORP., Micro Electronics Group, 5700 N.W. Pacific Rim Blvd., Camas, WA 98607' 206-834-2500' Fax 206-834-8903' Telex 496-08472 (SHARP CAM) 
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3700 

High Speed 

Spectrally Enhanced 

UV - Visible - IR 

Low Noise 

Linear 

Photocond uctive 

Photovoltaic 

Low Capacitance 

High Voltage 
Breakdown 

Reliable and 
Low Cost 

ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

. Commercial • Military • O.E.M. 
~ .... ' .. vn DETECTORCORR -------------------

PERFORMANCE~' ~~ 
CUSTOM SILICON PHOTODETECTORS 

Designed by EngineelS forEngineelS 
so - x x x - x x - x x - x x X 

ACTIVE AREA SIZE --=:r- -r- - r- PAtKAGE CODE 
(Expressed in inches -
effective diameter) 
ie: 020 = .020 inch diameter 

200 = .200 inch diameter 
444 = .444 inch diameter 

PRODUCT SERIES ------' 
11 Single element, 

Red I R Enhanced 
12 Single element, 

Blue Enhanced 
13 Single element. 

U. V. Enhanced 
21 Single Axis Position 

Sensing (PSG) 
22 Dual Axis Position 

Sensing (PSG) 
23 Quadrant Detector 
24 Bi-Cell Detector 
31 Photopic Detector 
32 Red Photopic Detector 
41 Opto Hybrid 

Red/I R Enhanced 
42 Opto Hybrid Blue Enhanced 
43 Opto Hybrid U. V, Enhanced 

.---:-::=~==::-:-:-:' I DETECTOR APPLICATION 

011-T0·18 
211-TO-18 Isolated 
021-T0-5 
221-TO-5 Isolated 
041-TO-8 
042-TO-8 UV Window 
241-TO-8 
242-TO-8 Isolated UV 
251-Jumbo TO-8 
252-Jumbo TO-8 UV 
171-BNG Std. Window 
172-BNG UV Window 
022-Std. TO-5 Header/UV Window 
222-lso. TO-5 Header/UV Window 
042-Std. TO-8 Header/UV Window 
242-lso. TO-8 Header/UV Window 
181-1.6" Diameter BNG Pkg. 
231-lso. TO-5 Tall Gap 
232-lso. TO-5 Tall Gap UV Wind 
261-Jumbo TO-8 Std. Window 
262-Jumbo TO-8 UV Window 
391-Plastic Pkg. Exp. Window 
040-No Window Cap Ins. Wire Bd 
051-Std. Jumbo TO-8 Head Std. Window 

11- Photovoltaic-Ultra Low Noise/Medium Frequency 
Red I.R. Enhanced 

12- Photovoltaic-Ultra Low Noise/Medium Frequency 
Blue Enhanced 

13- Photovoltaic-Ultra Low Noise/Medium Frequency 
U.V, Enhanced 

21- Photoconductive-High Frequency Red I.R. Enhanced 
22- Photoconductive-High Frequency Blue I.R. Enhanced 
23- Photoconductive-High Frequency U.V. Enhanced 

Single Element 

Bi-Cells 

Quadrant 

Detector Hybrids 

Position Sensors 

Filter Detector 

Multi-Element 
Arrays 

Custom Hybrids 

Calibration 

Opto-Assemblies 

Mil-STD-883 
Screening 

SINGLE ELEMENT DETECTORS-PHOTOVOLTAIC GROUP SPECIFICATIONS (23°C) 
TYP TYP.NEP 

ACTIVE MIN. DYNAMIC JUN DARK SPECTRAL PEAK 
AREA RESPONSIVITY RESISTANCE CAP RESPTIME CURRENT-I o Volts 

MODEL SPECTRAL AREA AT SPECTRAL PEAK OVoha 5 Volts 5 Volts 5Volls 1 kHz 
NUMBER ENHANCEMENT (mm') (AIW) (MQI (pF) (nal (nAI (W/.JHzI 

80-020-11-11-011 (180LATEOI-211 REOIIR 0.20 .55 800 25 7 .10 7 
80-020-12-12-011 (ISOUU'EO)-211 BLUENISIBLE 0.20 .55 800 25 7 .10 7 
80-041-11-11-011 (180LATEO)-211 REO/IR 0.85 .55 500 39 10 ,13 10 
80-041-12-12-011 (ISOLATEO)-211 BLUENI81BLE 0.85 .55 500 39 8 ,13 8 
80-076-11-11-011 (180LATEO)-211 REO/IR 2.91 .55 200 132 10 ,45 10 
50-076-12-12-011 (150LATEO)-211 BLUENI51BLE 2.91 .55 200 132 30 .45 30 

80-100-11-11-021 (150LATEOI-211 REO/IR 5.1 .55 100 232 15 ,75 15 
50-100-12-12-021 (150LATEO)-221 BLUENI51BLE 5.1 .55 100 232 34 ,75 34 
SO-I 00-13-13-022 (ISOUU'EO)-222 UV 5.1 .55 100 232 34 ,75 34 
50-172-11-11-021 (150UU'EO)-221 REOIIR 15.0 .55 70 682 30 2 30 
50-172-12-12-021 (150UU'EO)-221 BLUENI51BLE 15.0 .55 70 682 94 2 94 
50-172-13-13-022 (150LATEO)-222 UV 15,0 .55 70 682 94 2 94 

50-200-11-11-041 (180LATEO)-241 REOIIR 20,3 .55 50 923 45 3 45 

80-200-12-12-041 (ISOLATEO)-241 BLUENI51BLE 20.3 .55 50 923 128 3 128 

80-200-13-13-042 (150LATEO)-241 UV 20,3 .55 50 923 128 3 128 
50-290-11-11-041 (ISOLATEO)-241 REOIIR 42,6 .55 20 1,936 67 7 67 
50-290-12-12-041 (150LATEO)-241 BLUE/V15IBLE 42.6 .55 20 1,936 216 3~' 1 V 216 

50-290-13-13-042 (150LATEO)-242 UV 42.6 .55 20 1,936 216 3~' 1 V 216 
50-444-11-11-171 (ISOUU'EO)-251 REOIIR 100 ,55 10 4,545 200 15 200 

50-444-12-12-171 (150LATEO)-251 BLUENI51BLE 100 .55 10 4,545 510 7 I/!' 1 V 510 
50-444-13-13-172 (150LATEO)-252 UV 100 .55 10 4,545 510 7 ~>1 V 510 

CALL COLLECT (80S) 484-2884 
For Our Standard Product Catalog 

And Application Engineering For CUSTOM SILICON PHOTODETECTORS 

1240 AVENIDA ACASO, CAMARILLO, CA 93012-8727 PHONE COLLECT (805) 484-2884 FAX (805) 484-9935. 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 

Designed by EngineelS for EngineelS 
SINGLE ELEMENT DETECTORS-PHOTOCONDUCTIVE GROUP SPECIFICATIONS (23°C) 

ACTIVE MAX DARK DYNAMIC 
AREA RESPONSIVITY CURRENT-Id RESISTANCE-Rp JUNCAP 

SPECTRAL Area AT SPECTRAL PEAK 50 Volts o Volts so Volts 
MODEL NUMBER ENHANCEMENT (mm2) (A/W) (nA) (MO) (pF) 

SO·020·11·21·011 (ISOLATEO)·211 REOIIR 0.20 .55 2 600 1 

SO·02O·12·22·011 (ISOLATEO)·211 BLUEIVISIBLE 0.20 .55 2 600 1 

SO·041·11·21·011 (ISOLATEO)·211 REOIIR 0.85 .55 6 300 2 

SO·041·12·22·011 (ISOLATEO)·211 BLUEIVISIBLE 0.85 .55 6 300 2 

SO·076·11·21·011 (ISOLATEO)-211 REOIIR 2.91 .55 20 130 6 

SO·076·12·22·011 (ISOLATEO)·211 BLUEIVISIBLE 2.91 .55 20 130 6 

SO·100·11·21·021 (ISOLATEO)--221 REOIIR 5.1 .55 35 70 11 

SD-l00·12·22'{)21 (ISOLATEO)·221 BLUEIVISIBLE 5.1 .55 35 70 11 

SO-100-13-23.{)22 (ISOLATEO)-222 UV 5.1 .55 35 70 11 

SO-172-11-21-021 (ISoLATEO)-221 REOIIR 15.0 .55 105 50 33 

SO-172-12·22-021 (ISoLATEO)-221 BLUEIVISIBLE 15.0 .55 105 50 33 

SO-172-.13-23-022 (ISoLATEO)-222 UV 15.0 .55 105 50 33 
SO-200-11-21-041 (ISoLATEO)-241 REOIIR 20.3 .55 140 30 44 

SO-200-12-22-041 (ISoLATED)-241 BLUEIVISIBLE 20.3 .55 140 30 44 

SO-200-13-23-042 (ISoLATEO)-241 UV 20.3 .55 140 30 44 

SO-290-11-21·041 (ISoLATEO)-241 REDIIR 42.6 .55 300 13 91 

SO-290-12-22-041 (ISOLATEO)-241 BLUEIVISIBLE 42.6 .55 200 <'" 10V 13 212.,,10V 

SO-290·13-23-042 (ISOLATEO)-251 UV 42.6 .55 200,,, 10V 13 212." 10V 

S0-444-11·21-171 (ISoLATEO)-251 REOIIR 100 .55 700 7 214 

SO-444-12-22·171 (ISoLATEO)-251 BLUEIVISIBLE 100 .55 500 .,. 10V 7 500 (III 10V 

SO-444-13-23·172 (ISoLATED)-252 UV 100 .55 500 .,. 10V 7 500." 10 V 

SO-1100-11-21-181 REOIIR 613 .55 6000 .,. 10V 1 3040 

SO-1100-12-22·181 BLUENISIBLE 613 .55 6000 1M 10 V 1 3040 

BI-CELL AND QUADRANT SILICON DETECTORS (23°C) 
Photosensitive Redlant Sensitivity (AIW) 

SUrface/Element 
Dark Shunt 

Current Resistance Junction 
Detector Effective 10 (/II VA = 10mV) Capacitance Spectral He-Ne 

Model Size Area GAP = 10V Typ C. (flj VA = 10V Range Laser 
Number (mm) (mm2) (mm) (nA) (MO) (pF) (nm) (633nm) 

Bi-Cell (Two Element Detectors) 
SO 066-24-21-011 1.19xO.58 0.7 0.02 0.4 2000 5 400-1100 0.35 

SO 113-24-21'{)21 2.54 x 1.22 3.1 0.10 2.0 SOO 20 400-1100 0.35 

SO 160-24-21-021 4.57 xO.51 2.3 0.02 1.5 SOO 10 400-1100 0.35 

SO 385-24-21-041 4.83 x 4.23 20.4 0.13 25.0 300 70 400-1100 0.35 

Quadrant (Four Element Detectors) 
SO 055-23-21-011 0.50 x 0.50 0.25 0.015 0.15 2000 8 400-1100 0.35 

SO 085-23-21-021 1.SO x 1.50 2.25 0.01 1.5 500 10 400-1100 0.35 

SO 118-23-21'{)21 1.27x1.27 1.6 0.13 1.0 500 12 400-1100 0.35 

SO 197-23-21-041 5.00dia 4.8 0.03 2.5 500 20 400-1100 0.35 

SO 225-23-21-040 5.72dia 5.4 0.13 2.8 500 25 400-1100 0.35 

SO 380-23-21·051 9.65dia 17.8 0.10 10.0 250 90 400-1100 0.35 

SO 380-23-21·251 9.65dia 17.8 0.10 10.0 2SO 90 400-1100 0.35 

OPTO HYBRIDS (DETECTOR AMPLIFIER HYBRID) SPECIFICATIONS (23°C) 
MODEL AcUveArea Spectral 

NUMBER (m .... ) Enhancement 

50100-41-11-231 

50100-42-12-231 

50100-43-13-232 

50444-41-11-261 

50444-42-12-261 

50444-43-13-262 

50100-41·21-231 

50100-42·22-231 

50100-42-22-232 

50444-41-21-261 

50444-42-22-261 

50444-43-23-262 

Amplifier Specifications (23°) 
• Input ollset VOltage-------
• Input Ollset Current-----
• Input Bias Current----· 

5.1 RedllR 

5.1 BlueNis 

5.1 UV 

100 RedliR 

100 BlueNis 

100 UV 

5.1 RedliR 

5.1 BlueNis 

5.1 BluelVis 

100 RedliR 

100 BlueNis 

100 UV 

3.0 mV (max) 
3.0·mV (typ) 
15.0 pz (typ) 

Re"re~~viIy Dynamic Resistance Junction Cepacllance 
(0 Volts) atOV/at5V 

.55 100 510 I 232 

.55 100 510 I 232 

.55 100 5101232 

.55 10 10K I 4.545 

.55 10 10K I 4.545 

.55 10 10K I 4.545 

.55 70 75111@'SOV 

.55 70 75/11 @J SOV 

.55 70 75111 @J SOV 

.55 7 1.500/215" SOV 

.55 7 1.500 I 215 @> SOV 

.55 7 1.500 I 215 @' 50V 

• Slew Rate 60 VIUS 
• Gain Bandwidth Prodnt 26 mHz 
• Power Supply ± 5 to 15 Volts. 

GaAs YAG 
LED Laser 

(93Onm) (1060nm) 

0.50 0.20 

O.SO 0.20 

O.SO 0.20 

O.SO 0.20 

O.SO 0.20 

0.50 0.20 

O.SO 0.20 

0.50 0.20 

0.50 0.20 

O.SO 0.20 

0.50 0.20 

Dark Current (nA) 1V 
5V 

.75~' 5V 

.75 @' 5V 

.75 @' 5V 

15~' 5V 

7~' 5V 

7., lV 

35.' 10V 

35., 10V 

35., 10V 

700.' SOV 

500 @> 10V 

500 @' 10V 

1240 AVENIDA ACASO, CAMARILLO.CA 93012-8727 PHONE COLLECT (805) 484-2884 

EEM 1991 For manufacturers' sales offices, see yellow pages 

3700 

TVP.NEP 

RESPTlME 
Spectral Peak 

SO Volls 
so Volts 1 kHz 

(ns) (W" Hz) 
3.5 3.5 

3.5 3.5 

3.7 3.7 
4.5 4.5 
3.8 3.8 
6.3 6.3 

4.6 4.6 
8.6 8.6 
8.6 8.6 
10 10 

18 18 
18 18 

20 20 

23 23 
23 23 
15 15 

103 .,. 10V 103@10V 

103 <'" 10V 103@ 10V 

20 20 
230 230 -
230 230 

300 ". 10V 300@10V 
300 .,. 10V 300@ 10V 

Response Time 
NEP (~. 6SSnm) 

(W/Hz'h) tr (fI' VA = ,,, lOv 
633nm (ns) 

8x 10"!> 40 
1.6x 10·" 50 

1.6x10-1'1 50 

2.1 x 10.14 50 

8 x 10-'" 40 

1.6 x 10-1'\ 50 

1,6 x 10.14 50 

1,6 x 10-14 50 

1.6 x 10-14 50 

2.3)( 10-14 80 

2.3 x 10-'4 80 

Typical NEP (wvHz) Spectral 
Peak, 1KHz at OV 

1.7.10.14 

1.7.10-14 

1.7.10-" 

5.1.10-" 

5.1 X 10-14 

5.1.10-" 

1.4.10-" @' SOV 

1.4.10-"'" 50V 

1.4.10'"'' SOV 

6.2.10'" @J 10V 

5.3. 10,'3 @' 10V 

5.3. 10-'3 t>' 10V 

FAX (805) 484-9935 

e-1343 



3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

Military • O.E.M. 

Designed by EngineelS for EngineelS 

SINGLE ELEMENT DETECTORS-FULLY DEPLETED PHOTOCONDUCTIVE GROUP SPECIFICATIONS (23°C) 

TYP.NEP 
ACTIVE MAX DARK DYNAMIC Spectral Peak 
AREA RESPONSIVITY CURRENT-Id RESISTANCE-Rp JUNCAP RESPTIME 5OVolts. 

SPECTRAL Area AT SPECTRAL PEAK 50 Volts o Volts 50 Volts 50 Volts 1 kHz 
MODEL NUMBER ENHANCEMENT (mm2) (AIW) (nA) (MO) (pF) (ns) (WI \ Hz) 

SO 020-11-31-011 loR. 0.20 .55 6 500 .10 6.0 3.8 x 10-14 

SO 041-11-31-011 I.R. 0.85 .55 20 500 .50 6.0 7.8 x 10-14 

SO 076-11-31-011 loR. 2.91 .55 50 100 2.0 6.0. 9x 10-14 

SO 100-11-31-021 loR. 5.1 .55 80 100 4.0 6.0 1 x 10-13 

SO 172-11-31-021 I.R. 15.1 .55 240 50 10.0 6.0 2.3 x 10-13 

SO 200-11-31-041 . loR. 20.3 .55 320 50 15.0 6.0 2.9 x 10.13 

SO 290-11-31-041 I.R. 42.6 .55 630 25 25.0 6.0 4x 10.13 

SO 444-11-31-171 I.R. 100 .55 1000 10 50.0 6.0 5.6 x 10-13 

LOW COST PLASTIC, P-DIP DETECTORS GROUP SPECIFICATIONS (23°C) 

TYP_NEP 
ACTIVE RESPONSI- MAX DARK DYNAMIC Special Peak 
AREA NO VITY AT CURRENT-Id RESISTANCE-Rp JUNCAP RESPTIME 50 Volts 

SPECTRAL Area OF SPECTRAL 10 Volts o Volts 10 Volts 10Vohs 1 kHz 
MODEL NUMBER ENHANCEMENT (mm2) ELEMENTS PEAKAIW (nA) (MO) (pF) (ns) (WI \ Hz) 

SO 172-11-21-090 REOIIR 15.0 1 .55 10.0 250 45.0 25 1.6 x 10-14 

SO 113-11-21-090 REOIIR 3.1 2 .55 2.0 500 20.0 50 1.1 X 10-14 

SO 085-11-21-090 REOIIR 2.25 4 .55 1.5 500 10.0 50 1.1 X 10-14 

SO 058-11-21-090 REOIIR .41 4 .55 1.25 500 3.5 40 1.1 x 10-14 

SO 117-11-21-090 REOIIR 1.61 4 .55 5.0 500 6.0 50 1.1 x 10-14 

Detector Amplifier Hybrid Position Sensor Lateral Effect Cell Position Sensoring - QUadrant Detector 

1240 AVENIDA ACASO, CAMARILLO, CA 93012-8727 PHONE COLLECT (805) 484-2884 FAX (805) 484-9935 

8-1344 For manufacturers' sales offices, see yellow pages EEM 1991 



3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

" SILONEX ! 
Cds/CdSe PHOTOCONDUCTIVE CELLS - OPTICALLY COUPLED ISOLATORS 
- SILICON PHOTODIODES AND PHOTODIODE ARRAYS -INFRARED LEDS

PHOTOTRANSISTORS - OPTOELECTRONIC ASSEMBLIES 

Cen 
Type 
No. 

NSl:4440 
NSl:4450 
NSL-4460 
NSL-4470 
NSL-4960 
NSL-4970 
NSL-4980 
NSl:591O 
NSl:5920 
NSl:691O 
NSl:6940 
NSl:791O 
NSl:991O 
NSl:4932 
NSl:4942 
NSL-4952 
NSl:5912 
NSl:5932 
NSl:5942 
NSL-6922 
NSL-6952 
NSl:9912 
NSl:351O 
NSL-451O 
NSL-4520 
NSl:551O 
NSl:5520 
NSl:651O 
NSl:6520 
NSL-7510 
NSl:7530 
NSl:951O 
NSL-4532 
NSL-4542 
NSl:4552 
NSl:5532 
NSl:5542 
NSl:6522 
NSl:6532 
NSl:7542 
NSl:7552 
NSl:9512 
NSL-3110 
NSL-4120 
NSL-4140 
NSl:5110 
NSl:5130 
NSL-611O 
NSL-6120 
NSL-71lO 
NSl:7120 
NSl:911O 

NSl:4152 
NSl:4162 
NSl:41.72 
NSl:4182 
NSL-5152 
NSL-5162 
NSl:6112 
NSl:7142 
NSl:7152 
NSl:9122 

CeU 
Type No. 

NSl:2129/3 
NSl:2129/6 

NSL 
Type 
No. 

NSl:530 
NSl:580 

CdS & CdSe PHOTOCELLS 

Spectral Typical 
Response 2.0 fie. 
Peak nm Res. KO 

515 67.0 
515 14.5 
515 6.5 
515 3.0 
515 90S" 
515 4.10 
515 64.00 
550 1.5 
550 3.0 
690 0.25 
690 1.50 
615 7.50 
550 11.00 
515 0.95 
515 0.40 
515 22.50 
550 1.50 
550 6.00 
550 29.0 
690 0.51 
690 2.70 
550 11.00 
725 2.70 
515 24.0 
515 10.5 
550 3.3 
550 10.0 
690 0.6 
690 1.2 
615 2.7 
615 10.0 
550 30.0 
515 4.5 
515 1.9 
515 185.0 
550 165.0 
550 30.0 
690 1.2 
690 30.0 
615 100.0 
615 600.0 
550 32.0 
725 6.0 
515 42.0 
515 8.0 
550 10.0 
550 84.0 
690 2.0 
690 4.0 
615 6.0 
615 66.0 
550 15.0 

515 310.0 
515 146.0 
515 62.0 
515 28.0 
550 15.0 
550 100.0 
690 2.0 
615 4.5 
615 24.0 
550 100.0 

Typical 
1.0Ftc 

Res. KO 

1.7 
17.0 

Light 
Current'" 

MA 
0.3 
1.5 

Min. Max. 
Dark Peak 

Res. MO Von 
50.0 1000 
15.0 1000 

5.0 1000 
0.500 1000 
4.0 320 
0.540 320 

100.0 320 
0.100 170 
0.200 170 
0.067 170 
1.0 170 
1.5 250 
7.3 170 
0.400 80 
0.050 80 

32.0 320 
0.100 170 
0.400 250 
0.600 250 
0.300 170 
0.720 170 
7.3 170 

18.0 120 
65.0 120 
15.0 120 
0.220 120 
0.670 120 
0.400 120 
0.800 120 
0.450 120 
6.7 120 

20.0 120 
1.8 120 
0.250 120 

200.0 320 
11.0 . 320 
20.0 120 

0.800 120 
20.0 320 
67.0 250 

400.0 320 
20.0 120 
40 100 
10 80 
0.200 80 
0.670 100 
5.6 100 
1.3 100 
2.6 100 
1.0 100 

11.0 100 
10.0 60 

100.0 320 
100.0 320 

50.0 320 
5.0 160 

10.0 70 
67.0 100 

1.3 100 
3.0 70 

16.0 100 
67.0 100 

Max. 
Power 
mW. 
1000 
1000 
1000 
1000 

500 
500 
500 
500 
500 
500 
500 
500 
500 
250 
250 
250 
250 

250 
250 
250 
250 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

Description 
1" Cell in Hermetically sealed 
package. Plastic Encapsulated 
versions available. 

TO-8 Hermetically sealed package. 
Additional resistance ranges 
available. 

TO-8 Plastic Encapsulated Package. 
Additional resistance ranges 
available. 

TO-5 Hermetically sealed package. 
Additional resistance ranges 
available, 

TO-5 Plastic Encapsulated Package. 
Additional resistance ranges 
available. 

TO-18 Hermetically sealed package. 
Additional resistance ranges 
available. 

TO-18 Plastic Encapsulated Package. 
Additional resistance ranges 
available. 

UV SENSITIVE LORs 
Min. 
Dark 

Res. MO 
0.2 
1 

Max. 
Peak 
Von 
80 

320 

Max. 
Power 
MW 
200 
200 

PIN PHOTOOIOOES 
Dark Rise Fall 

Current Time Time 
nA nS nS 
10 3 6 
30 5 8 

Description 
0.5" Plastic Case 
with Phosphor-Coated 
Quartz Window 

Description 
TO-18 Package 
TO-5 

'At 500 Ftc (25 MW/cm') 2870'K Source 

•• 
S LONEXg 

331 Cornelia St. 
Plattsburgh, NY 12901 TEL: (518) 561-3160 
2150 Ward Street, 

FAX 514 747 3906· Montreal Que. H4M IT7 TEL: (514) 774-5507 
FAX 0606 49706 Northwich, Cheshire CW9 7TN TEL: 060641999 

Module 
Type No. 

PL-1033-1 
PL-1036-1 
PL-2H33-1 
PL-2H36-1 
PL-5S33-1 
PL-5S36-1 
PLH0384 
PLH0387 
PLT-2H384 
PLT-2H387 
NSl:26 
NSl:28 
NSl:32 
NSl:36 

CeU 
Type 
No. 

SLED56-1L 
SLED56-1F 
SLED56-2L 
SLED56-2F 

PHOTOOETECTOR LAMP/LED ASSEMBLIES 

Volts 
10 
10 

200 
200 

10 
10 

200 
200 

Emiller Detector 
Cur· MAX MIN MAX 
rent ON OFF MAX Power 
mA Res. 0 Res. MO Volts mW Description 
15 100 10 80 250 Cube Package. 
15 400 50 320 250 Pin Leads for 

2 100 10 80 250 P.C. Board 
2 400 50 320 250 mounting. 

25 250 10 80 250 
25 2000 100 320 250 
15 250 10 80 100 Tube Package. 
15 3000 50 320 100 Axial leads. 

2 500 10 80 100 
2 10000 50 320 100 

16 2000 10 120 200 Tube Package. 
16 400 10 100 50 Axial leads. 
20 500 0.500 60 50 
40 400 0.500 220 200 

INFRARED EMITTING DIDDlES 

~pK (nm) 

940 
940 
880 
880 

Typical 
Output Power 

Po (mW) 

3.0 
3.0 
4.5 
4.5 

Description 
GaAs IR LED in a lensed or 
flat window hermetic package 
GaAIAs IR LED in a lensed or 
flat window hermetic package 

Special Selections Available 

SILICON NPN PLANAR EPITAXIAL PHOTOTRANSISTORS 
CeU Light Dark 
Type Current BVeED Current 
No. 5mW/cm' @.lmA I. (nA) Description 

SLT50-Ll ~.6mA ,,40V 25 NPN planar epitaxial 
SLT50-L2 " 1.2 ,,40 25 phototransistors in a 
SLT50-L3 ,,2.4 ,,40 25 hermetic package with 
SLT50-L4 "4.0 ,,40 25 lensed window 
SLT50-L5 ,,6.0 ,,40 100 
SLT50-L6 ,,15.0 ,,40 100 
SLT50-Fl ~.2mA ,,30V 25 NPN Planar epitaxial 
SLT50-F2 ~.4 ,,30 25 phototransistors in a 
SLT50-F3 " 1.0 ,,30 25 hermetic package with 
SLT50-F4 "2.5 ,,30 100 flat window 

Special Selections Available 

SILICON PHOTODIODES 
Min. Min. Dark Reverse 
Short Open Curro Voltage 

CeU Ct' Ct' ~A @ IV Recom. 
Type No. Curr.mA Volt. @25·C. Max. Description 

NSL-801-1 0.325 0.275 1.5 10 .1" x.2" Chip. with Leads 
NSl:701-9 0.30 0.35 3 5 9 Element cell. 0.1" Spacing 
NSL-802 0.65 0.275 2.5 10 .2" x .2" Chip with Leads 
NSL-803 1.5 0.275 7.5 10 .2" x.4" Chip with leads 
NSL-805 4.77 0.275 12.5 10 .76" x .354" Chip with leads 
NSL-806 3.0 0.275 10 10 .4" x.4" Chip with leads 
NSl:807 3.5 0.275 12.5 10 .2" xl" Chip with leads 
NSl:808 1.4 0.275 7.5 10 .1" xl" Chip with leads 
NSL-810 0.150 0.275 0.5 10 TO-18 case 
NSL-881 0.3 0.275 2.5 10 TO-5 Hermetic Case 

'At 500Ftc (25mW/cm' 2870' K Source 

SILICON PLANAR PHOTODIODES 
Cell 
Type 
No. 

SLD69 
SLD70C1 
SLD70C2 

Short Ck. 
Current 

5mW/cm' (~A) 
150 

20 
75 

Dark Current 
@-100mV 

(nA) 

100 
25 
50 

Junction 
Cap.max. 

(pF) 

400 
50 

200 

Area 
(cm') Description 

0.193 Featuring high linearity. low 
0.025 dark current and fast 
0.126 response in a low cost 

ceramic package. Available 
with visible blocking epoxy 
filter 

SILICON PLANAR PHOTODETECTORS 
Min. Min. Dark Break·' 
Short Open Curro down 

Cell Ct.' Ct.' NA@5V Voltage 
Type No. Curro ~A Volt. @25·C (V) Description 
NSL-811 100 0.4 5 40 TO-18. Flat Window 
NSl:812 310 0.4 5 40 TO-17. Low Lens 
NSl:813 220 0.4 5 40 TO-18. High Lens 
NSl:814 90 0.4 5 40 TO-52, Flat Window 
NSl:815 240 0.4 5 40 TO-52, Low Lens 
NSl:883 360 0.4 10 20 TO-5. Flat Window 
NSl:893 800 0.4 20 10 TO-8, Flat Window 

'At 500 Ftc. 2870'K Source 
NSl:811 and NSL-883 are available in dual and quad versions in TO-5 and TO-8 packages. 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1345 



FUSE PRODUCTS 

bal ... Defining a degree of excellence 

beL.defining a degree of excellence in quality and service for over 
40 years in the electronics industry. bel is your full line fuse source, 
worldwide. bel specializes in: 

Lightning Surge Fuses 
Slow Blow Micro Fuses 
Pre-assembled Fuses & Clips 

Locking Fuse Clips 
"Euroform" Micro Fuse 
~ ISemko Approved Fuses 

When you need miniature or micro fuses, magnetic products, custom 
thick film hybrids, or delay lines ... come to bel, the company who has 
been supplying the world with electronic components since 1949. 

bel 
BEL FUSE INC. 

198 Van Vorst Street 
Jersey City, NJ 07302 
Tel: 201·432·0463 
Fax: 201·432·9542 

Bel Fuse House 
29 Tai Yau Street 
San Po Kong 
Kowloon, Hong IS:.ong 
Tel: 852·328·5515 
Fax: 852·352·3706 

Parc Club Orsay 
Universite 
4, Rue Jacques Monod 
91893 Orsay, France 
Tel: 331·694·10402 
Fax: 331·694·13320 

For manufacturers' sales offices, see yellow pages . EEM 1991 



I fiTilTIl selection 
lnJ1l.l.I gUide 

CIRCUIT BREAKERS, LIMITERS, SUPPRESSORS 

Altech Corporation 8·1349 ..J ..J 

Amber Ind. Inc. 8·1351 ..J 

Carlingswitch Inc. 8·1356 ..J ..J 

ETA Circuit Breakers 8·1361 ..J ..J 

Globtek Inc. B·1367 ..J 

Heinemann Electric Co. B·1368 ..J ..J 

Littelfuse B·1372 ..J ..J 

MCG Electronics B·1375 ..J 

Mechanical Products B·1378 ..J 

Polyphaser Corp 8·1385 ..J ..J 

PPD B·1386 ..J ..J ..J 

Rodale Technical Sales B·I388 ..J 

Wickmann USA 8·1392 

FUSES 

Bel Fuse Inc. B·1352 ..J ..J ..J ..J ..J 

Littelfuse 8·1372 ..J ..J ..J ..J ..J 

Panel Components 8·1382 ..J ..J ..J ..J 

Shurter Inc. 8·1389 ..J ..J ..J ..J 

Therm-O-Disc 8·1391 ..J 

Wickmann USA 8·1392 ..J 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 4300 

C I RC U I T Airpa)f. circuit breakers are rated at 50 milliamps to 160 amperes in more 
than 50 configurations and styles, And we can design one to your exact 

specifications. Contact Airpax , Woods Road, Box 520, B R EA K E RS Cambridge,MD 21613. (301)228-4600. Fax (301)228-8910. 
A North American Philips Company. 

Models AP and UP** 
Hennetically sealed. DC, 50/60 Hz or 400 Hz versions. Various 
delays to meet your needs. UP version has wide glass tenninals. 
Specifications: I to 3 poles. Ratings: 0.05-20A, 240 V AC, 50 
VDC, Interrupting capacity: AP MIL, 500A @120 V AC, 50 
VDC; 300A @ 240 V AC. UP lOOOA @ 32 VDC, 240 V AC. 
Approval: (it ® 'iU QPL: MIL-C-39019 L10yds 
"'*(UP. single pole. series <?nlyl 

Models SNAPAK®, lEG and IEL 
All confonn to VDE and IECspacing requirements. 
Specifications: SNAPAK: I or 2 pole ratings. 7.6 to 15A at.32 
VDC/I25 VAC, 0.10 to 7.6A at 50 VDC/250 VAC. 
2-pole only (2-pole breaking) and ratings: 7.6 to 15A at 125/250 
V AC, 32/50 VDC. Interrupting capacity: IOOOA at 125 VAC, 
250 V AC, 32 VDC AND 65 VDC 
Approval: IEC ~ 'i\\ VDE* ® ~ L10yds 
lEG and IEL Ratings: 0.05-30A, 277 V AC, 65 VDC (Model 
lEG). 0.05-50A, 277 VAC, 65 VDC (Model IEL). Interrupting 
capacity: 3500A, 277 V AC max., 2000A, 65 VDC (Model 
lEG). 50ooA, 277 V AC max., 20ooA, 65 VDC (Model IEL). 
Approval: ~ ® 'iU VDE* 

Model 209 
Ideal for branch circuits. Mounts in switch boards, panel 
enclosures, panel boards, junction boxes. Series includes 219 
manual motor controller, 229 appliance controller, 249, 259 and 
269 marine power selectors. 
Specifications: 1 to 6 poles. Ratings: O.lO-looA, 125 VDC; 
0.10-77 A, 600 V AC; 0.10-1 ooA, 120, 240 277 and 480 V AC. 
Interrupting capacity: 5000A. 
Approval: @ ® 'i\\ L10yds 

*Limited approvals. consult factory 

Models 203 and IELHR 
203 is a front panel mounting device which combines dver-current 
protection, ON-OFF switching and pilot light. Series, shunt or relay 
trip. 
Specifications: 1 to 3 poles; Ratings: 0.05-1 OA, 250 V AC, 50 VDC, 
lO.l-20A, 120 VAC, 32 VDC. Interrupting capacity: l000A. 
Approval: (it ® 'iU L10yds 
IELHR designed for 35 mm symmetrical DIN rail; quick mounting, 
easy removal. Handle assembly available in 7 colors. 
Specifications: Ratings: 0.05-50A, 65VDC and 250 V AC. 
Operating temperature: -40°C to + 85°C. 

Models APL/UPL and 205 
These breakers offer precision operation for critical service. Series, 
shunt and relay configuration options. Choice of delays, ratings. 205 
is dust-sealed for harsh environments. 
Specifications: 1 to 9 poles. Model APL/UPL Ratings: 0.05-20A, 
277 VAC; 0.05-50A, 250 VAC; 0.05-100A, 65 VDC. Interrupting 
capacity: 5000A, 120 VAC; 2000A, 65 VDC. Model 205 Ratings: 
0.05-20A, 277/480 VAC; 0.05-50A, 250 VAC; 0.05-looA, 32 VDC. 
Interrupting capacity: 5000A, 277/480 V AC; 5OO0A, 250 V AC; 
2000A, 32 VDC. 
Approval: ~ ® 'iU QPL: MIL-C-55629 L10yds 

Models APGIUPGIIPG 
Low-cost, precision operation. Multi-pole assemblies, single or 
multi-handle. For data processing, broadcast equipment, vending 
machines, controllers, etc. 
Specifications: 1 to 4 poles. Ratings: 0.02-30A, 277 VAC, (Model 
lPG, 250 V AC), 65 VDC, 31-50A, 50 VDC. Interrupting capacity: 
1000A, 277 V AC; (Models lPG, 250 V AC), 2oo0A, 65 VDC; and at 
5000A, max. ratings of 30 A 120 V AC, 20A at 250 V AC, lOA at 
277 V AC; (Model lPG, 250 V AC). 
Approval: @ ® • QPL: Mil-C-55629 L10yds ModellPG-VDE* 

AlRPAlf 
8·1348 For manufacturers' sales offices, see yellow pages 



4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 

IIttprh Corn. 120 OLD CAMPLAIN RD., SOMERVILLE, N.J. 08876-4228 
___ I'! TELEPHONE: (908) 707-8484 FAX (908) 707-4455 

ENERGY LIMITING 
CIRCUIT BREAKERS 
DIN RAIL MOUNT 

4300 

Eliminate fuse replacement and provide reli
able and cost effective circuit and equipment 
protection against overload (thermal trip) and 
short circuit (magnetic trip). Enhance the 
value of your product or system with our 
compact single, two- or three- pole modular 
design breakers. The high speed contact 
separation, quick arc transition and high arc 
voltage achieve effective short circuit inter
ruptions and limit the short circuit current. All 
circuit breakers and accessories snap easily 
onto the same standard 35mm DIN rail, so no 
individual mounting is required, saving 
space and assembly time. Factory or field 
attach auxiliary switches, shunt trips or 
under voltage releases. Mix and match them 
with your other control components such as 
terminal blocks, relays or contactors. 

Single-Pole Two-Pole 

G-SERIES 
Three-Pole 

Rated Single-Pole Two-Pole Three-Pole 
Current Type Cat. # Type Cat. # Type 

.3 1 G030 15.1003 2G030 15.2003 3G030 

.5 1 G050 15.1005 2G050 15.2005 3G050 
.80 1G080 15.1008 2G080 15.2008 3G080 

1.0 1G1.0 15.1010 2G1.0 15.2010 3G1.0 
1.6 1G1.6 15.1016 2G1.6 15.2016 3G1.6 
2.0 1G2.0 15.1020 2G2.0 15.2020 3G2.0 

- Instantaneous magnetic short circuit 
protection 

2.5 1G2.5 15.1025 2G2.5 15.2025 3G2.5 
3.0 1G3.0 15.1030 2G3.0 15.2030 3G3.0 
3.5 1G3.5 15.1035 2G3.5 15.2035 3G3.5 

- Thermal overload protection 
- Compact, economical 
- Touch Protected 

4.0 1G4.0 15.1040 2G4.0 15.2040 3G4.0 
5.0 1G5.0 15.1050 2G5.0 15.2050 3G5.0 
6.0 1G6.0 15.1060 2G6.0 15.2060 3G6.0 
8.0 1G8.0 15.1080 2G8.0 15.2080 3G8.0 

- Easy to mount 10.0 1G .10 15.1100 2G .10 15.2100 3G .10 
- Current limiting 
- Modular deSign, conforms to standard 

DIN size 

12.0 1G .12 15.1120 2G .12 15.2120 3G .12 
15.0 1G .15 15.1150 2G .15 15.2150 3G .15 
20.0 1G .20 15.1200 2G .20 15.2200 3G .20 
25.0 1G .25 15.1250 2G .25 15.2250 3G .25 

- Screw-clamp terminals for conductors up 
to AWG 2 (in), AWG 4 (out) 

- Toggle lever indicates ON/OFF position 

30.0 1G .30 15.1300 2G .30 15.2300 3G .30 
40.0 1G .40 15.1400 2G .40 15.2400 3G .40 
50.0 1G .50 15.1500 2G .50 15.2500 3G .50 
60.0 1G .60 15.16.00 2G .60 15.2600 3G .60 

- International approvals 
- Selection of trip delays 

• Please Inquire about Circuit breakers With sWitched neutral and four pole versions 

TECHNICAL INFORMATION 

Voltage Ratings: 415 VAC, and 48VDC 
(single pole) 
100VDC (two pole) 

Current Ratings: 0.3A to 60A 
Short Circuit 
Breaking Capacity: up to 15000 AMPS, to 

IEC157-1 
Frequency Range: DC to 400HZ 
Opening Time (tE): 7ms 
Contact Life: 20,000 operations 

ACCESSORIES 
Auxiliary Switch Contact Cat. Std. 

Configuration Type No. Pack 

1 n.O. 1 n.c. H1 15.5011 10 
1 n.o. 2 n.c. H2 15.5012 10 
2 n.o. 1 n.c. H3 15.5021 10 

Electrical Ratings: 10A 220VAC, 3A 110VDC, 1A 220VDC 

Remote Operated 
Shunt Trips 

Voltage Cat. 
ACIDC Current Type No. 

12V 1.3A FA.12 15.6120 
24V .6A FA.24 15.6240 
48-72V .2A FA.48 15.6480 
110V .25A FA.110 15.6110 
220V .5A 

• Full hne of enclosures are available 
• 1, 2 and 3 phase busbars on request 

Std. 
Pack 

5 
5 
5 
5 

Tripping Characteristic G to CEE 19/1 
In O,3-tO A 

Tripping Characteristic G to CEE 19/1 
10 12,S-63 A 

DIMENSIONS 1,OS-1,35xln 

; ~"Jffi:t=H=tF=F=F=r 
.j 10H-\\-+-+++t--+--+---+ 

L 
~ " 

~ 
;= '" .~ 
is' 0.' 

~ .. >(11)-21-+-+++1--+-+--1 

I "'t-:t=++~~~~ ("'t-
'O',!-, --f2-:'"""'.!+t--:!:20:--:"0~::!'OO 

",0 
L_ "Rated Current 

1,05-1,35xl. .. 
0 ~ 4 

.~ 1 0 

L , 

'1-
'1--, .. 

0 4x10-

~ ., 8 10 

31,4><10 

L" , 

~~ 
, , 
, 
I 
I 

ill! 
2 . , , 6 7910 20 

L- . Rated Cu~r'enl- 63 A. 

= 

40 >0, 

Outside dimensions as shown 
Face of breaker is DIN standard 
45mm (1.77 in.) 
Single pole breaker is one step wide 
18mm (.71 in.) 
Two-pole breaker is two steps wide 
36mm (1.42 in.) 
Auxiliary switch is one-half step wide 
9mm (.35 in.) 
Shunt trip is one step wide 
18mm (;71 in.) 

Auxiliary 
Switch 

Cat. # 

15.3003 
15.3005 
15.3008 
15.3010 
15.3016 
15.3020 
15.3025 
15.3030 
15.3035 
15.3040 
15.3050 
15.3060 
15.3080 
15.3100 
15.3120 
15.3150 
15.3200 
15.3250 
15.3300 
15.3400 
15.3500 
15.3600 

Shunt Trip 

SEE OUR ENCLOSURES'IN SECTION 1400 C-1006/SEE OUR TERMINAL BLOCKS IN SECTION 2100 C-1164/SEE OUR SWITCHES IN SECTION 5100 8-1643 

EEM 1991 For manufacturers' sales offices, see yellow pages 9-1349 
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WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

A 
ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

-(213) 452·1229 Ft) 
~P' ·1:': 

TOGGLE SWITCHES RELAYS SWITCHES TIMERS :J-<"'~ -- .c. ..• , 

BUD Aleph International Acro ATC 
Allied Conlrols Alco Agastat crRCUIT 

~I~~ American-Zettler American Switch Amperite BREAK~RS 
FUSES & 

~" 1 ~ CIRCUIT BREAKERS Aromat AMP Antex FUSEHOLOERS 

Airpax AT&T Aromat Crouzet . '. I .~ Bosch Arrow Hart Eagle Signal • '. I , Aromat 
-"!! . ~ 

Heinemann C.P. Clare Carlingswitch Guardian ::::: :/ 
Potter & Brumfield Coto Cherry Electric Industrial Timer 

PHOTOELECTRICS Crydom Controls C&K Magnecraft 

~ EAC EECO Master Electronics 

~ 
CONNECTORS & 

Elec-Trol Electro-Mech Midtex 
Fujitsu Electronic Compo Group National Controls 

SOCKETS Gordos Grayhill Omron KNOBS 

AMP Graynill Landis & Gyr Potter & Brumfield 

~ 
Amphenol Guardian Linemaster SSAC 

~ RELAYS Aromal Hi-G Master Specialties Struthers-Dunn 
Curtis Idec McGill Syracuse Electronics 
Custom Connector ITT Microswitch 
Idec Line Electric Omron LAMPS & LEOS L\Jmberg Magnecraft Oslo TERMINAL BLOCKS 
Master Electronics Master Electronics OTTO Beau 

~ 
Panduit MEC Saia Buchanan 
Potter & Brumfield Midtex Unimax Curtis -
Souriau Omron Electrovert 

(~ Vernitron-Beau Potter & Brumfield Kulka 
Welcon/Wells RBM INDUCTORS Magnum :'t" Schrack Jeffers Marco '-\ Lf; 

~ Siemens RDI ~ --
COUNTERS Sigma Underwriters Safety 

SWITCHES 
Engler Stantel PHOTOELECTRIC Vernitron-Beau 

Hecon Struthers-Dunn 
Aromat Weidmuller 

" 
IVa T elemecanique 

Dolan-Jenner I , SOLIOSTATE Kessler-Ellis Theta-J Omron TRANSFORMERS RELAYS 
Master Electronics Triridge Photoswitchl AB Dormeyer 
Omron Skan-A-Matic Microtran RELAYS 
Redington FUSES Sola 
Red Lion Bussmann Stancor ~ Sodeco/Maxmar Litlelfuse PROXIMITY Thordarson .~. 
Stemco Underwriters Safety Agastat Triad 

~ Veeder-Root 
Electro U.T.C. 

KNOBS Omron 

DIODES Cosmo/Kurz-Kasch WIRE, WIRING 

General Instr. 
Raytheon/Panel Products DEVICES & HWR. 

POTS & RESISTORS Alpha .-~. 
INDICATORS, Clarostat Belden i;t;:~ 
LAMPS & LED Ohmite Buchanan 

FANS ~ 

TEMPERATURE 101 Electrovert 

CONTROLS 
Aromat lEE Havey Hubbell 
U.S. Toyo JKL Iboco 

Leecraft SOLENOID H.H. Smith 
Lumex Dormeyer Modor 

FILTERS Stanley Guardi Pandult 
Curtis Sylvania Line Electric Pomona 

TIMERS 

(213) 452·1229 
1026 6th Avenue, Oakland,.CA 94606 1301 Olympic Blvd_, Santa Monica, CA 90404 

For manufacturers' sales offices. see yellow pages EEM 1991 
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All 
AMBER INDUSTRIES, INC. 

14902 Preston Road, #212 - Dallas, Texas 75240 - P.O. Box 790712 - Dallas, Texas 75379 - (214) 490-9801 

EEM 1991 

AC POWER LINE AND DATA LINE TRANSIENT SUPPRESSORS 

SINGLE PHASE PROTECTION 

Both the OEM series and CM series AC transient suppressors 
attenuate spikes and fill notches throughout the full 360 degrees 
of the AC sinewave. Unlike other suppressors which merely 
clamp a transient hundreds of volts above or below reference, 
Amber operates within + /- 1 volt variation of the sinewave 
instantaneous voltage. The CM series adds common mode pro
tection (hot to ground and neutral to ground). Both OEM and CM 
series are UL 1449 approved (file HE103476). Models are avail
able with either screw terminals or wire leads. Models are also 
available for DC power and "line cord" protection. Not only does 
Amber outperform other approaches in both categories of IEEE-
587; it also outperforms the competition in the new (1992) IEC 
and ANSI standards. 

THREE PHASE PROTECTION 

Amber's three phase protection is available for either the OEM 
or full facilities protection. The small size and mounting profile 
allow them to be used in many locations where mounting 
larger units would be impractical or impossible. These protec
tors are designed so as to be installed in either the user's elec
trical panel or the equipment manufacturer's enclosure. The 
1135 models have built-in self diagnostic~ and alert of any 
fault. Both OEM and facilities models are available for all serv
ice types and Voltages. Amber's three phase protectors are 
among the most cost effective on· the market today. The OEM 
version of the three phase protector is UL approved to 1449 
(file HE103476). 

DATA LINE PROTECTION 

The Amber ACS system protects digital data lines, sensor and 
transducer lines, plus 4-20mA current loops. Each ACS enclo
sure will protect upto 32 single-ended data lines or 16 differen
tial pairs or 4-20mA loops or 8 RS-232 sets. A Nema type 1 
enclosure is standard, with type 4 or type 12 available as 
options. Each line is separately protected up to 3000 surge 
amps with only 10 ohms maximum impedance. The modular 
construction of the ACS system allows different data types to 
be protected in the same enclosure. 

THE AMBER DIFFERENCE 

Amber Industries Inc. is a technological leader in single phase, 
three phase and data line surge suppression. We invite you to 
let us know what your specific requirements are. Our applica
tions and engineering departments will work directly with your 
engineers to assure a quality design based on the most up-to
date suppression technology available. 

Contact: Amber Industries, Inc. 
(214) 490-9801 

or write: P.O. Box 790712 
Dallas, TX 75379 

CAGE#OF816 

For manufacturers' sales offices, see yellow pages B·1351 
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FUSES/ul.., CSA & SEMKO 1-1/4" x 1/4" & 1" x 1/4" 

TYPE 3AG/3AP NORMAL BLOW rU\ 
GLASS TUBE FUSE SERIES ~ '-:Y 
ELECTRICAL CHARACTERISTICS ~ 
Rating 

110% 
135% 
200% 

Blow Time 

................ 4 hours, minimum 

............. : .1 hour, maximum 

............... 5 seconds, maximum 

MECHANICAL DIMENSIONS 

Dimensions 
Diameter 
length 

Catalog 
Number 
3AG100 
3AG125 
3AG150 
3AG175 
3AG1S7 
3AG200 
3AG250 
3AG300 
3AG375 
3AG4oo 
3AG500 
3AG600 
3AG750 
3AGSOO 
3AG1 
3AG1.25 

3AG 
Inches (mm) 
0.250 (S.35) 
1.25 (31.8) 

Ampere 
Rating 

Voltale 
Rating 

1/10 250 
l/S 250 
15/100 250 
.175 250 
3/16 250 
2/10 250 
1/4 250 
3/10 250 
3/S 250 
4/10 250 
1/2 250 
6/10 250 
3/4 250 
S/10 250 
1 250 
1-1/4 250 

3AP Pigtail leads 
Inches (mm) Inches (mm) 
0.270 (S.9) 0.032 (0.813) 
1.28 (32.5) 1.5 (38.1) 

Catalog Ampere Voltage 
Number Rating Rating 
3AG1.5 1-1/2 250 
3AG1.6 1-6/10 250 
3AG1.75 1-3/4 250 
3AG2 2 250 
3AG2.3 2-3/10 250 
3AG2.5 2-1/2 250 
3AG3 3 250 
3AG3.5 3-1/2 250 
3AG4 4 250 
3AG4.5 4-1/2 250 
3AG5 5 250 
3AG6 6· 250 
3AG7 7 250 
3AGS S 250 
3AG10 10 125 

listed by Underwrfters laboratories and certified by Canadian Standards 
Association through 10 Amperes. 

Type 3AG fuses, described as normal blow, are medium to quick acting 
protectors for use in general circuit applications. Suitable for most circuits 
where high surges ortransients are not anticipated. Pigtail leads (Type 3AP) 
are available when direct soldering into circuits is desirable. 

TYPE 3WO/3WOP SLOW BLOW rij.\ 
GLASS TUBE SERIES Ai ~ 
ELECTRICAL CHARACTERISTICS ~ 
Rating 
110% 
135% 
200% 

MECHANICAL DIMENSIONS 
3WO 

Inches (mm) 
0.250 (S.35) 

3WOP 
Inches (mm) 
0.270 (S.9) 

Blow TIme 
4 hours, minimum 
1 h.our,maximum 
5 seconds. minimum 

Pigtail leads 
Inches (mm) 
0.039 (1.0) 

Dimensions 
Diameter 
length 1.25 (31.8) 1.2B (32.5) 1.5 (3B.I) 

Catalog Ampere Voltage 
Number Rating Rating 
3WOS 6 125 
3W07 7 125 
3WOB 8 125 
3WOlO 10 125 
3WOl2 12 125 
3WOl5 15 125 

listed by Underwriters laboratories and Certified by Canadian Standards 
Association from S to 15 Amperes. 

The 3WO fuses, described as slow blow, are suitable for use in microwave 
ovens and in general circuit applications. Pigtail leads (Type 3WOP) are 
available when direct soldering into circuits is desired. 

TYPE 3SB/3SBP SLOW ~LOW rU\L 
GLASS TUBE FUSE SERIES ~ '-:Y 
ELECTRICAL CHARACTERISTICS ~ 
Rating 

110% 
135% 
200% 

Blow Time 

............................ 4 hours, minimum 

............................ 1 hour, maximum 

............................ 5 seconds, minimum 

MECHANICAL DIMENSIONS 

Dimensions 
Diameter 
length 

Catalog 
Number 
358062 
358100 
358125 
388150 
388175 
3581S7 
388200 
388250 
358300 
358375 
358400 
358500 
358600 
358700 
358750 
358S00 
3581 
3581.2 

3SB 
Inches (mm) 
0.250 (6.35) 
1.25 (31.8) 

Ampere Voltage 
Rating Rating 
1/16 250 
1/10 250 
l/S 250 
15/100 250 
.175 250 
3/16 250 
2/10 250 
1/4 250 
3110 250 
3/S 250 
4/10 250 
1/2 250 
6/10 250 
7110 250 
3/4 250 
S/10 250 
1 250 
1-2/10 250 

3SBP 
Inches (mm) 
0.270. (S.9) 
1.2B (32.5) 

Catalog 
Number 
3581.25 
3581.5 
3881.6 
3581.8 
3882 
3882.25 
3582.5 
3882.S 
3583 
3583.2 
3S83.5 
3584 . 
35B4.5 
3585 
35B6 
35B7 
358S 

Pigtail leads 
Inches (mm) 
0.032 (O.BI3) 
1.5 (3B.I) 

Ampere Voltage 
Rating Rating 
1-1/4 250 
1-1/2 250 
1-6/10 250 
1-8/10 250 
2 250 
2-1/4 250 
2-1/2 250 
2-8/10 250 
3 250 
3-2/10 250 
3-1/2 250 
4 250 
4-1/2 250 
5 250 
6 250 
7 250 
S 250 

listed by Underwriters' laboratories through 8 amperes. Certified by Cana· 
dian Standards Association through 8 amperes. 

Type 3SB fuses, described as slow blow, are designed to prevent unneees· 
sary blowing in circuits where transient surges are antiCipated. Protection 
against short circuit or continued overload is still maintained. Pigtail leads 
(Type 3SBP) are available when direct soldering into circuits is desired. 

TYPE 3SF/3SFP QUICK ACTING IS' 
GLASS TUBE FUSE SERIES \2) 

ELECTRICAL CHARACTERISTICS 

2~ 2.751, 41, 101, 
Rated 
Current Max. Min. Max Min. 
50to 

100 mA 
inclusive 20 s 2 ms 200 ms I ms 

Above 
100 mA 
to 10 A 20 s 20 ms 1500 ms B ms 

MECHANICAL DIMENSIONS 

Dimensions 
Diameter 
length 

3SF 
Inches (mm) 
0.250 (S.35) 
1.25 (3I.B) 

3SFP 
Inches (mm) 
0.270 (S.9) 
1.2B (32.5) 

Max Max. 

30 ms 5 ms 

400 ms BO ms 

Pigtail leads 
Inches (mm) 
0.032 (O.813) 
1.5 (38.1) 

Catalog Ampere Voltage Catalog Amper. Voltage 
Number Rating Rating Number Rating RaUng 
3SF050 .05 250 3SFBOO .BOO 250 
3SF063 .OS3 250 3SFl 1 250 
3SFOBO .OBO 250 3SF1.25 1.250 250 
3SFloo .100 250 3SF1.S I.SOO 250 
3SFl25 .125 250 3SF2 2 250 
3SFl60 .ISO 250 3SF2.5 2.500 150 
3SF200 .200 250 3SF3.15 3.15 150 
3SF250 .250 250 3SF4 . 4 150 
3SF315 .315 250 3SF5 5 60 
3SF400 .400 250 3SF6.3 S.3 60 
3SF500 .500 250 3SFB 8 SO 
3SF630 .S30 250 3SFlO 10 60 

Approved by SEMKO from 315 rnA through 10 A. 

Type 3SFfuses are designed to meet the electrical and mechanical require· 
ments of IEC 127, CEE 4, Standard Sheet IV. They carry the SEMKO mark in 
the values specified as SEMKO approved. They are mechanically inter· 
changeable with Type 3AG, the 114 x J.1/4 normal blow fuse. However, since 
the fusing characteristics specified in IEC 127 and Ul19BG are different, it 
is important that the designer carefully compare the blowing curves of the 
two types before substitutingoneforthe other. They permit manufaclurers of 
"Iuipment built to United StateslCanadian standards to substitute a fuse 
acceptable and available in the European market without changing board 
layouts or fuse mountings. Pigtail leads (3SFP) are available when direct 
soldering into circuits is desired. 

TYPE SAG/SAP NORMAL BLOW 1(0 
GLASS TUBE FUSE SERIES ~ ~ 
ELECTRICAL CHARACTERISTICS ~ 

Blow Time Rating 

110% 
135% 
200% 

: ........................... 4 hours, minimum 
............................ 1 hour, maximum 
............................ 5 seconds, maximum 

MECHANICAL DIMENSIONS 
BAG BAP 

Dimensions Inchs (mm) Inches (mm) 

Oiameter ..• 250 (6.35) .270 (6.9) 
Length ............. 1.00 (25.4) 1..03. (26.2) 

Catalog Ampere 
Num.er Ralint: 

SAG100 SAP100' 1/10 
8AG125 8AP125 1/8 
8AG250 8AP25O 1/4 
SAG375 SAP375 3/S 
8AG500 SAP500 1/2 
8AG750 8AP750 3/4 
8AG1 SAP1 1 
SAG1.5 8AP1.5 1-1/2 
SAG2 SAP2 2 
SAG2.5 SAP2.5 2-1/2 
SAG3 SAP3 3 
SAG4 8AP4 4 
SAG5 SAP5 5 
8AG6 A8P6 6 
8AG7 SAP7 7 

'Pigtail (AP) 

Pigtail Leads 
Inches (mm) 

.032 (.S13) 
1.5 (38.1) 

Voltage 
Rating 

250 
250 
250 
250 
250 
250 
250 
250 
250 
125 
125 
125 
125 
125 
125 

Listed by Underwriters' Laboratories through 7 amperes. 
Certified by Canadian 5tandards Association through 5 
amperes. 

Type 8AG is designated as a normal blow fuse for use 
in general circuit protection. Their smalier size per
mits use where space limitations prevent use of 
Type 3AG. Pigtail leads (Type SAP) are available when 
direct soldering into circuits is desired. 

bel BEL F USE INC. 19B Van Vorst Street Jersey CltV. NJ 07302 (201) 432·0463 TWX 710·730·5301 FAX (201) 432·9542 

8·1352 For manufacturers' sales offices, see yellow pages EEM 1991 
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FUSES/UL, CSA & SEMKO Smm X 20mm 
TYPE 5MF FAST ACTING ~ 
GLASS TUBE FUSE SERIES \t!: ® 
ELECTRICAL CHARACTERISTICS 
Rating Blow Time 
110% ............................ 4 hours, minimum 
135% ............................ 1 hour, maximum 
200% ............................ 5 seconds, maximum 

MECHANICAL DIMENSIONS 
Dimensions Millimeters (Inches) 
Diameter ...................... 5.1 10.200) 
Length .......................... 20 (0.787) 

Catalog Ampere Voltage Catalog Ampere Voltag 
Number Rating Rating Number Rating Rating 

5MFlOO 1/10 250 5MFl 1 250 
SMFl2S 1/8 250 SMF1.2S 1·1/4 250 
SMF200 2/10 250 SMF1.6 1·6/10 250 
SMF250 1/4 2S0 5MF2 2 2S0 
SMF300 3/10 250 SMF2.S 2·1/2 250 
SMF400 4/10 250 5MF3 3 250 
SMFSOO 1/2 250 5MF4 4 12S 
SMF600 6/10 250 5MF5 5 125 
5MF700 7/10 250 5MF6 6 125 
5MF800 8/10 250 SMF7 7 125 

5MF8 8 125 

Listed by Underwriters' LabQrat9ry from 50 mA to 
8 amperes. Certified by Canadian Standards Associa· 
tion through 8 amperes. 
TYpe SMF fuses, described as fast acting are manu· 
factured to meet the requirements of UL 198G and 
CSA 22.2. They permit European manufacturers of 
original equipment to substitute a fuse listed or 
certified by UL/CSA when exporting their equipment 
to the United States or Canada without making costly 
changes in mountings and printed circuit board lay· 
outs. Since fusing characteristics are different than 
those specified by IEC 127 for specific ratings, a 
careful analysis of the blowing curves should be 
made before determining the proper substitution. 
The small size of these fuses also offer the Ameri· 
can/Canadian designer a protective device where 
space limitations are an important consideration. 
Pigtail leads (SMFP) are available when direct solder· 
ing into circults is desired. 

TYPE 5MT TIME LAG 0 
GLASS TUBE FUSE SERIES ® 
ELECTRICAL CHARACTERISTICS 

Rating Blow Time 

110% ........................... 4 hours, minimum 
135% ........................... 1 hour, maximum 
200% ........................... 2 minutes, maximum 
1000% ......................... 10 milliseconds, minimum 

MECHANICAL DIMENSIONS 
Dimensions Millimeters (Inches) 
Diameter ........................ 5 (0.197) 
Length .......................... 20 (0.787) 

Catalog Ampere Voltage Catalog Ampere Voltage 
Number Rating Rating Number Rating Rating 

SMTlOO 1/10 2S0 SMTl 1 12S 
SMTl2S 1/8 250 5MTl.25 1·1/4 12S 
SMT200 2/10 250 SMTl.S l·S/lO 125 
SMT250 1/4 250 5MT2 2 125 
SMT300 3/10 250 SMT2.S 2·1/2 125 
SMT400 4/10 250 5MT3 3 12S 
5MT500 1/2 2S0 5MT4 4 125 
5MTSOO 6/10 250 5MT5 5 125 
5MT700 7/10 250 5MTS 6 125 
5MT800 B/lO 250 5MT7 7 12S 

, 

Listed by Underwriters' Laboratories from 50 mA to 
5 amperes. Certified by Canadian Standards Associa· 
tion through S amperes. 
Type 5MT fuses, described as time iag offer addi· 
tional surge protection for circuits where momen· 
tary transients are antiCipated. They are buiit to 
meet the specifications of UL 198G and CSA 22.2. 
They permit the European manufacturers of original 
equipment to substitute a fuse listed or certified by 
UL/CSA when exporting their equipment to the 
United States or Canada without making costly 
changes in mountings and printed circuit board lay· 
outs. Since fusing characteristics are different than 
those specified by IEC 127 for specific ratings, a 
careful analysis of the blowing curves should be 
made before determining the proper substitution. 
The small size of these fuses also offer the Ameri· 
can/Canadian designer a protective device where 
space limitations are an important consideration. 
Pigtail leads (5MTP) are available when direct solder· 
ing into circuits is desired. 

TYPE 5SF QUICK ACTING 
GLASS TUBE FUSE SERIES 

ELECTRICAL CHARACTERISTICS 
2.11, 2.75 I, 41, 

Rated Current Max. Min. Max. Min. Max. 

32 to 100 mA 30 10 500 3 100 
inclusive min ms ms ms ms 

Above 100 mA 30 50 2 10 300 
to S.3A min ms s ms ms 

MECHANICAL DIMENSIONS 

10 I, 
Max. 

20 
ms 

20 
ms 

Dimensions Millimeters (Inches) 
Diameter ........................ 5.1 (0.200) 
Length .......................... 20 (0.787) 

Catalog Ampere Voltage Catalog Ampere ~oltag 
Number Rating Rating Number Rating Rating 

5SF032 .032 2S0 5SF500 1/2 250 
5SF040 .040 250 5SF630 .630 250 
5SF050 1/20 250 5SFBOO 8/10 250 
5SF063 1/16 250 5SFl 1 250 
5SF080 .080 250 5SFl.25 1·1/4 250 
SSFlOO 1/10 250 5SF1.6 1·6/10 250 
SSFl25 1/8 250 SSF2 2 250 
5SF1S0 .160 2S0 5SF2.5 2·1/2 250 
5SF200 2/10 250 5SF3.15 3.15 250 
5SF250 1/4 250 5SF4 4 250 
SSF315 .315 250 5SF5 5 250 
5SF400 4/10 250 5SFS.3 6·3/10 250 

Approved by SEMKO for BO mA, 125 rnA, and from 
250 rnA through 6.3A. 

Type 5SF fuses, described as quick acting, low break· 
Ing capacity, are manufactured to the specifications 
of I EC 127, CEE 4, Standard Sheet II (Type F). Used 
throughout Europe, they carry the SEMKO mark in the 
ratings indicated. They are used for general circuit 
protection in electrical and electronic equipment 
where momentary transients are not anticipated 
Pigtail leads (5SFP) are available when direct SOlder: 
ing into circuits is desired. 

TYPE 5ST TIME LAG ~ 
GLASS TUBE FUSE SERIES 
ELECTRICAL CHARACTERISTICS 

Rated 2.1 I, 2.75 I, 4 I, 10 I, 
Current Max. Min. Max. Min. Max. Min. Max. 

32 to 2 200 10 40 3 10 300 
100 mA min ms s ms s ms ms 
inclu· 
sive 

Above 2 600 10 150 3 20 300 
100 mA min ms s ms s ms ms 
to 6.3A 

MECHANICAL DIMENSIONS 
Dimensions Millimeters (Inches) 
Diameter ................ 5.1 (0.200) 
Length .................... 20 (0.787) 

Catalog Ampere ~oltage Catalog Ampere oltage 
Number Rating Rating Number Rating Rating 

5ST032 .032 250 5ST500 112 250 
5ST040 .040 250 5ST630 .630 250 
5ST050 1/20 250 5ST800 8/10 250 
5ST063 1/16 250 5STl 1 250 
5ST080 .080 250 5STl.25 1·1/4 250 
5STlOO 1/10 250 5ST1.6 1·6/10 250 
5STl25 1/8 250 5ST2 2 250 
5STl60 .160 250 5ST2.5 2·1/2 250 
5ST200 2/10 250 5ST3.15 3.15 250 
5ST250 1/4 250 5ST4 4 250 
5ST315 .315 250 5ST5 5 250 
5ST400 4/10 250 5ST6.3 6·3/10 250 

Approved by SEMKO from 63 rnA through 6.3A. 

Type 5ST fuses, described as time lag, low break· 
ing capacity, are manufactured to the specifications 
of IEC 127, CEE 4, Standard Sheet III (Type T). They 
carry the SEMKO mark in the ratings indicated. They 
are used for general circuit protection in electrical 
and electronic equipment where momentary transi· 
ents are anticipated. Pigtail leads (SSTP) are avail· 
able when direct soldering into circuits is desired. 

TYPE 5TI SLOW BLOW 
GLASS TUBE FUSE SERIES 
ELECTRICAL CHARACTERISTICS 
Rating Blow Time 

110% ............................ 4 hours, minimum 
135% ............................ 1 hour, maximum 
200% ............................ 5 seconds, minimum 

(3 seconds minimum 
for fuses with rating 
over 3 amp) 

MECHANICAL DIMENSIONS 
Dimensions Millimeters (Inches) 

Diameter ...................... 5.1 (0.200) 
Length .......................... 20 (0.787) 

Catalog Am~ere Voltage Catalog Ampere Voltage 
Number Ra ing Rating Number Rating Rating 

5TT100 1/10 250 STTl 1 250 
5TT125 1/8 250 STTl.2S 1·1/4 250 
5TT200 2/10 250 STT1.6 1·S/10 250 
5TT250 1/4 250 5TT2 2 250 
5TT300 3/10 250 5TT2.S 2·1/2 2S0 
5TT400 4/10 250 5TT3 3 2S0 
5TT500 1/2 250 STT4 4 125 
5TT600 6/10 250 5TT5 5 125 
5TT700 7/10 250 STT6 S 125 
5TT800 8/10 250 5TT7 7 125 

Listed by Underwriters' Laboratories from 50mA to 5 
amperes and certified by CSA through 5 amperes. 

Type 5TT fuses,described as slow blOW, are designed 
to withstand nigher surge currents occurring at 
switching during the normal life of equipment than 
the 5MT series. They are built to meet the specifica· 
tions of UL 198G and CSA 22.2. They permit the Euro· 
pean manufacturers of original eqUipment to substi· 
tute a fuse listed or certified by UL/CSA when 
exporting their equipment to the United States or 
Canada without making costly chanl1es in mountings 
and printed circuit board layouts. Smce fUSing char· 
acteristics are different than those specified by IEC 
127 for specific ratings, a careful analysis of the 
blowing curves should be made before determining 
the proper substitution. The small size of these fuses 
also offer the American/Canadian designer a pro· 
tective device where space limitations are an impor· 
tant consideration. 

Pigtail leads (STTP) are available when direct solder· 
ing into circuits is required. 

bel BEL F USE INC. 198 Van Vorst Street Jersey CIty. NJ 07302 (201) 432-0463 TWX 710·730·5301 FAX (201) 432·9542 
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TYPE MB/MBP/MFA <I 
MICROBEL MICRO FUSE SERIES fiT.'\ 

TYPEt.!~A' ~ 

I \'1:1 ~ _~~J-i .151 
. ~.025 OIA. - ~~ :,±.004 

r,1- .250 DIA. tt 
TYPE MB~3' l' ~ ~PE MBP 

.170 I -i 
, . I.D" 

~:~iAg~A. I -1 

ELECTRICAL CHARACTERISTICS 
Rating Blow Time 
100% ............................ 4 hours, minimum 

*150% ............................ 10 minutes, maximum 
200% ............................ 5 sec. max. 
*Not applicable to MFS 

Ampere Voltage 
Catalog Number Rating Rating 

MBI25 MBPI25 MFAI25 1/8 125 
MB250 MBP250 MFA250 114 125 
MB315 MBP315 MFAl15 3/8 125 
MB500 MBP500 MFA500 112 125 
MB150 MBP150 MFA150 314 125 
MBI MBPI MFAI I 125 
MB1.5 MBP1.5 MFAl.5 HI2 125 
MB2 MBP2 MFA2 2 125 
MB2.5 MBP2.5 MFA2.5 2·112 125 
MB3 MBP3 MFA3 3 125 
MB3.5 MBP3.5 MFA3.5 3-1/2 125 
MB4 MBP4 MFA4 4 125 
MB5 MBP5 MFA5 5 125 
MBl MBPl MFAl 1 125 

MFA is Ullisted through 1 A while MBlMBP are Ullisted 
and CSA certified through lA. 
MFA type fuses are subminiature and are color coded for 
current rating identification. 
MBlMBP are 'designed for applications where space is a 
critical factor. 

TYPE DJB FLAT PACK FUSE 
I (3.~~m)-i :- (4.r':'m) 

I L''''''~-. --r< ----': 
i IMI 
~ (15.lmm)--

ELECTRICAL CHARACTERISTICS 
Rating Blow Time 
100% ............................ 4 hours, minimum 
160% ............................ 25 seconds, maximum 

TYPE BER FLAT PACK FUSE 

ELECTRICAL CHARACTERISTICS 
Rating Blow Time 
100% ............................ 4 hours, minimum 
135% ............................ 1 hour, maximum 
200% ............................ 1 minute, maximum 

Ampere Ampere 
Catalog Number Rating Catalog Number Rating 
OJB250 BER250 114 OJB2 BER2 2 , 
OJB300 BER300 3/10 OJB2.25 BER2.25 2·1/4 
OJB400 BER400 4/10 OJB2.5 BER2.5 2·1/2 
OJB500 BER500 112 OJB2.75 BER2.75 2·3/4 
OJB600 BER600 6/10 OJB3 BER3 3 
OJB750 BER750 3/4' OJB3.5 BER3.5 3·1/2 
OJB875 BER875 7/8 OJB4 BER4 4 
OJB1 BER1 1 OJB5 BER5 5 

gmU5 :m:~5 Uj~ ~~~~O m~o ~O 

S-1354 

Fuse' Clips 
Reel And Rail Packaging 
CLIPS 

-{.280 I--

~-F1 .14 

rf-..30~ 

TYPE FC·l02 
3AG Clip 
PC Board Mount 
(Earless) 

~t~ m 
TYPE FC·l0l 
3AG Clip 
PC Board Mount 
(Ear Stops) 

All Bel Fuse clips are manufactured from .020 
phosphor bronze stock and specially hardened 
to assure long life and minimum contact resis· 
tance. They are bright tin plated to facilitate 

RAIL PACKAGING 

-+1 I-'- .250 

T~·3051 [.10 ill 
~AV. 
TYPE FC·201 
Smm Clip 
PC Board Mount 
(Ear Stops) 

~.312J 

TYPE FC·l07 
3AG Clip 
Hole Mount 
(,250 Quick 
Connect) 

soldering and prevent oxidation. In addition 
to the stock designs Illustrated, clips can be 
quickly tooled to meet customer specifications. 

WALL THICKNESS-O.D4 
TWO HOLES DIAMETER 0 125 

--- "----- '" ,.-

I 
H' 

E F 

0-1 

Fuse Type A B C D E F G H I 
5mm x 1.00 .34 .330 .55 .280 .20 .300 ±.010 13.2 12.60 
20mm +.02 -.00 +.01 +.02 -.00 +.02 -.00 

(25.4 (8.6 (8.4) (14.0 (7.1) (5.1 (7.6 ±0.3) (335.2) (320.0) 
+0.5 -.0) +0.3) +0.5 -.0) +0.5 -.0) 

1/4 Inch x 1.45 .64 .• 405 .73 .365 .26 .600 ±.01O 15.75 15.08 
11/4 Inch +.03 -.00 ±.01 +.025 -.000 +.025 -.000 

(36.8 (16.3 (10.3) (18.5 (9.3) (6.6 (15.2 ±0.3) (400.1) (383) 
+0.8 -.0) ±0.3) +0.6 -.0) +0.6 -.0) 

To minimize assembly costs cartridge fuses can be supplied With clips attached. They are shIpped 10 ralls. 
Rail sizes are given above. 

REEL PACKAGING 

i : 
1-8-

Specifications Subject To Change Without Notice. 

For manufacturers' sales offices, see yellow pages 

leaded fuses can be supplied taped and reeled to assist 
in automatic assembly. Reeled fuses are supplied in 
quantity increments of 2500 pieces for microfuses and 
1000 pieces for P/4X1f4 inch, 1500 pieces for 5x20mm 
fuses. 

Fuse Type A 8 
Micro fuses (MF, MFS, MfA) 5.0 mm 52.4 mm 
5x20 mm fuses 10,0 mm 85.0 mm 
IJ4xllJ4 inch fuses 10.Omm 91.0 mm 

EEM 1991 
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MICRO FUSES 
MQ QUICK ACTING t;U @ 
ELECTRICAL CHARACTERISTICS 

Rating Blow Time 
100% .......... 4 hours, minimum 
200% .......... 5 seconds, maximum 

MQ is recognized under the 
components program of the UL and 
certified by the CSA through 15 
Amperes. 

Catallll 
Number 

Ampere 
Rating 

VDItaIll 
Rating 

MQ125 118 125 
MQ250 114 125 
MQ375 3/8 125 
MQ500 112 125 
MQ750 3/4 125 
MQ1 1 125 
MQ1.5 1.5 125 
MQ2 2 125 
MQ2.5 2.5 125 
MQ3 3 125 
MQ3.5 3.5 125 
MQ4 4 125 
MQ5 5 125 
MQ7 7 125 
MQ10 10 125 
MQ12 12 125 
MQ15 15 125 

Marking 
Current rating, voltage rating, MQ 
designation and Bel Fuse logo are 
printed on each fuse in white ink. 
Lead diameter 0.025" except for 10, 12 
and 15 Ampere fuses which have a lead 
diameter of 0.032". 

Inches 
(Millimeters) 

(3B.l±2mm) r ·5 ±.OB 

.2BO±.020 
(7.1±.5mm) 

c:::=-:J CI ======:::::j I-L 
'---.1-25-±-.O-04-' T 

(3.1B±.lmm) 

MS SLOW ACTING ~@ 
ELECTRICAL CHARACTERISTICS 

Rating Blow Time 
100% ........... 4 hours, minimum 
200% .......... 30 sec., maximum 
800% .......... 12 millisecond, 

minimum 
MS is recognized under the 
components program of the UL and 
certified by the CSA through 7 
Amperes. 

Catallll Ampere VDltalll 
Number Rating Rating 

MS250 114 125 
MS375 3/8 125 
MS500 112 125 
MS750 3/4 125 
MS1 1 125 
MS1.5 1.5 125 
MS2 2 125 
MS2.5 2.5 125 
MS3 3 125 
MS3.5 3.5 125 
MS4 4 125 
MS5 5 125 
MS7 7 125 

Marking 
Current rating, voltage rating, MS 
designation and Bel Fuse logo are 
printed on each fuse in green ink. 

Lead diameter 0.032". 

1.5±~ "' ... ,~) I 

Specifications Subject To Change Without Notice 

EEM 1991 For manufacturers' sales offices. see yellow pages 
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CARLINO.WITCH CIRCUIT BREAKERS 

VISI·ROCKER® CIRCUIT PROTECTION . 

Unique molded-in two-color rocker actuator that indicates mode whether breaker is on or off/tripped. (Indicator and legend color are red with remainder of rocker 
black.) Available in series trip with 6-32 threaded mtg. inserts and8ush on .250" tab terminals. Rated @ 250 VAC/65 VDC. Series trip curve-34 (AC-DC type) trip 
point is 135% of rated current. Recognized by UL Inc., CSA and V E certified. .' 

Type Amps 

(INDICATE ON) 
AC1-BO-34-450-131-D 5 
AC1-BO-34-610-131-D 10 
AC1-BO-34-615-131-D 15 
AC1-BO-34-620-131-D 20 
AC1-BO-34-625-131-D 25 
AC1-BO-34-630-131-D* 30 

(INDICATE OFFI TRIPPED) 
AF1-BO-34-450-131-D 5 
AF1-BO-34-610-131-D 10 
AF1-BO-34-615-131-D 15 
AF1-B0-34-620-131-D 20 
AF1-BO-34-625-131- D 25 
AF1-BO-34-630-131-D* 30 

"AC1" Visi-Rocker Circuit Breaker 

All "B" and "C" series magnetic circuit breakers are Recognized by UL Inc. and are CSA and VDE certified. 

All products are of a "series trip" construction, with 6-32 threaded mounting inserts, dual "I-OION-OFF" markings on a black toggle actuator, and come with .250" 
tab (O.C.) terminals on the "B" series, and 10-32 threaded stud terminals on the "C" series. All units are supplied with a general purpose medium, AC-DC delay 
curve #34, rated at 250VAC/65 VDC with trip times as shown below. 

Percentage of Rated Current 
Trip Time (Seconds) 

"BA2" Circuit Breaker 

, "CA3" Circuit Breaker 

200% 
.60-20 

• On "A" and "8" series products, VDE requires end user to solder O.C. terminal con
nections on current ratings above 25 amps (UL & CSA do not). ' 

400% 
.15-3 

Type 

BA1-BO-34-425-121-D 
BA l-BO-34-450-121-D 
BA1-BO-34-610-121-D 
BA l-BO-34-620-121-D 

800% 
.004-.60 

"BA1-SERIES" (1-POLE) 

BA1-BO-34-630-121-D * 

"BA2-SERIES" (2-POLE) 
BA2-BO-34-450-121-D 
BA2-BO-34-610-121-D 
BA2-B0-34-615-121-D 
BA2-BO-34-620-121-D 
BA2-BO-34-630-121-D * 

"BA3-SERIES" (3-POLE) 
BA3-BO-34-610-121-D 
BA3-BO-34-620-121-D 
BA3-BO-34-630-121-D' 

"CA1-SERIES" (1-POLE) 
CA l-BO-34-450-121-D 
CA1-BO-34-610-121-D 
C:Al-BO-34-615-121-D 
CA1-BO-34-620-121-D 
CA1-BO-34-630-121-D 
CA1-BO-34-640-121-D 
CA l-BO-34-650-121-D 

"CA2-SERIES" (2-POLE) 
CA2-BO-34-450-121-D 
CA2-BO-34-610-121-D 
CA2-BO-34-615-121-D 
CA2-BO-34-620-121-D 
CA2-BO-34-630-121-D 
CA2-BO-34-640-121-D 
CA2-BO-34-650-121-D 

"CA3-8.ERIES" (3-POLE) 
CA3-BO-34-450-121-D 
CA3-BO-34-610-121-D 
CA3-BO-34-615-121-D 
CA3-BO-34-620-121-D 
CA3-BO-34-630-121-D 
CA3-BO-34-640-121-D 
CA3-BO-34-650-121-D 

The information listed above is for standard Carlingswitch products. Consult Carlingswitch for additional product information. 

CARLlNGSWITCH, Inc., 60 Johnson Avenue, Plainville, CT 06062-1156 
(203) 793-9281 • FAX: (203) 793-9231 .1-800-243-8556 

8-1356 For manufacturers' sales offices, see yellow pages 

Amps 

2.5 
5 

10 
20 
30 

5 
10 
15 
20 
30 

10 
20 
30 

5 
10 
15 
20 
30 
40 
50 

5 
10 
15 
20 
30 
40 
50 

5 
10 
15 
20 
30 
40 
50 

1000% 
.004-.110 
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CARLING.WITCH CIRCUIT BREAKERS 

Circuit 
Options (Consult Factory) 

Series Trip 

A basic two (2) terminal device usually used as a com
bination power switch and overload protector. The con
tacts and current sensing coil are connected in series 
with the line and load terminals. 

Series Trip with Auxiliary Switch 

Same as "Series Trip" except with the addition of a 
SPDT snap-action switch which is electrically isolated, 
but mechanically linked to the movement of the main 
breaker contacts. Commonly used to remotely signal 
the status of the breaker (on or off/tripped). 

Shunt Trip 

LINE Y 
) 

LOAJ 
yLiNE 

--) 

tOAD 

C 

NC· .... --

BAND C SERIES 

I LINE 

) 
LOAD/TAP <>-j. 

A three (3) terminal device similar to a "Series Trip" 
with the addition of a third terminal between the con
tacts and coil. This circuit is usually used to control two 
separate loads from the same power source, while 
sensing overload current in only one load. 

1l.0AD/sHUNT 

Relay Trip 

A four (4) terminal device in which the contact and coil 
circuits are electrically isolated but are still mechani
cally linked to each other. An overload in the coil circuit 
will cause the contact circuit to open. Both circuits 
may be of opposite polarity to each other. Commonly 
used in "dump" circuit or "remote shut down" appli
cations. (Note: World Approval Agencies may require 
an extra "Series Trip" pole for this function.) 

Switch Only 

Y LINE 

) 
LOADo----J 

RELAY'\> 
TRIP~ 

CONTACT 

r"' 
Same as a "Series Trip" device without a sensing coil. 
Provides low cost, heavy duty switch capability when 
overload protection is not needed. LINE 0- --0 LOAD 

Note: The preceding circuits may be mixed on multi-pole units for special application requirements-(consult factory). 

CARLlNGSWITCH. Inc .• 60 Johnson Avenue. Plainville, CT 06062-1156 
(203) 793-9281 • FAX: (203) 793-9231 • 1-800-243-8556 
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CItRLINGSWITCH 

Time Delay Options (Consult Factory) 

AC 

CURVE #20 
50180 HZ.JNSTANTANEOUS DELAY 

CURVE #21 
50180 HZ-ULTAASHORT DELAY 

Notes: 
High Inrush Time Delay Curves #42, 44, 46 are also available 
Time Delay Curves (#11,12,14,21,22,'24 & 26): 
Breakers must hold 100%, may trip between 101% to 125%, must 
trip at 125% of rated current and above within time limits shown in 
curves. 

Time Delay Curve (#34): 
Breaker must hold 100%, may trip between 101% to 135%, must trip 
at 135% of rated current and above within time limits shown in curve. 

CIRCUIT BREAKERS 

DC 

Instantaneous Curves (#10 & 20): 

Curve #34 is a 
combination 
AC/DC Time 
Delay Curve. 

Breakers must hold 100%, may trip between 101% to 150%, must 
trip at 150% of rated current and above within maximum times 
shown in curves. 

All Curves: 
Curve data shown represents breaker response at ambient temper
ature of 77°F (25°C) with no preloading. Breakers are mounted in 
standard wall-mount position. 

CARLlNGSWITCH, Inc., 60 Johnson Avenue, Plainville, CT 06062-1156 
(203) 793-9281 • FAX: (203) 793-9231 • 1-800-243-8556 

a-1358 For manufacturers' sales offices, see yellow pages ,EEM 1991 
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CAR .... G.W .... CH 
D Series - DIN Rail Rocker/Handle Actuator 
(WORLD MARKET DESIGN) 

E Series - Handle Actuator 
(WORLD MARKET DESIGN) 

CARLlNGSWITCH, Inc., 60 Johnson Avenue, Plainville, CT 06062-1156 
(203) 793-9281 • FAX (203) 793-9231 • 1-800-243-8556 

EEM 1991 For manufacturers' sales offices, see yellow pages 

CIRCUIT BREAKERS 

Similar to the C Series magnetic circuit 
breaker but designed for snap-on-back 
panel rail mounting on either a 35mm x 
7.5mm, or a 35mm x 15mm Symmetrical 
Din Rail. This design allows rapid and sim
ple mounting and removal of the breaker. It 
features recessed, wire-ready, touch-proof, 
shock resistant terminals suitable for auto
matic screwdriver assembly, as well as 
"Dead Front" construction characteristics. 
This breaker is available with the exclusive 
Visi-RockerTM two-color actuator, an indus
try first, which can be specified to indicate 
either the ON mode or the TRIPPEDIOFF 
mode. Rockers are available in three Visi
color combinations and seven solid colors. 
The D Series is also available with a stan
dard handle type actuator. Both rocker and 
handle types fit in the same industry stan
dard panel cutouts . 
. 1 - 50amps, up to 480VAC or 65 VDC, 1 -
4 poles (handle); 1 - 3 poles (rocker), with 
a choice of time delays. 
AGENCY APPROVALS 
UL Recognized under Component Recog
nition Program as Protectors, Supplemen
tary (Guide aVNU2, File E75596), UL 
Standard 1077. CSA Certified under Class 
321501, File LR47848. 

The E Series is ideally suited for large cur
rent applications. Available with front or 
back mounting, screw terminals, stud ter
minals and heavy duty box wire connectors 
for solid wire or a pressure plate connector 
for stranded wire. 
The E Series is UL Listed and CSA 
Certified for Branch Circuit Protection 
which does not require a fuse backup. It is 
also UL Recognized and CSA Certified as 
a Supplementary Protector and as a 
Manual Motor Controller. 
This World Market product is designed in 
accordance with the 8mm spacing require
ments of IEC Publications 380, 435, 950 
and VDE specifications 0805/0806. 
1 - 6 poles, .1 to 100 amps, up to 600 VAC 
or 125 VDC. Available with a choice of cir
cuits, time delays and actuator colors. 
AGENCY APPROVALS 
UL LISTED Circuit Breaker Guide DiVa, 
File E129899, under UL Standard 489. 
UL Recognized under the Component 
Recognition Program as Protectors, 
Supplementary (Guide aVNU2, File 
E75596) UL Standard 1077 and as 
Industrial Control Equipment - Motor 
Controllers, Manual (GuideNLRV2, File 
E135367) UL Standard 508. 
CSA Certified Circuit Breaker, Class. 1432 
01, File LR93910, under CSA Standard 
C22.2 No.5. 
CSA Certified Supplementary Protectors, 
Class 3215 01, File LR47848 under 
Standard C22.2 No. 235. 

8·1359 



MINIGLOSSARIES 
FORMULAS • CHARTS 
PRODUCT SELECTION G'UIDES 

~~E~TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

91/92 EDITION OF EEM 
Abbreviations/Acronyms 

A-1114, 8-1037, C-1116, 0-1068 
AC Power Supplies, Product 

Selection Guide 
ASCII Code 
Batteries, Product Selection Guide 
Batteries & Fuel Cells, 

Characteristics 
Cabinets, Enclosures, Racks & 

Chassis, Product Selection Guide 
Capacitors, Basic Formulas 
Capacitors, Miniglossary 
Capacitors, Product Selection Guide 
Coils, Chokes, Inductors, 

Product Selection Guide 
Conductors, Maximum Current Capacity 

of Copper & Aluminum 
Connectors, Miniglossary 
Connectors, Terminals & Sockets, 

Product Selection Guide 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide 

DC Power Supplies, Product 
Selection Guide 

Delay Lines, Product Selection 
Guide 

Dielectrics, Thermal Conductivity 
Discrete Semiconductors, Product 

Selection Guide 
Displays, Readouts, & CRTs, 

Product Selection Guide· 
EBCDIC Code 
Encapsulation, Miniglossary 
Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 
Selection Guide 

Fiber Optics, Miniglossary 
Fiber Optics, Product 

Selection Guide . 
Filters, Power, Product 

\ Selection Guide 
Filters, Signal, Product 

Selection Guide 
Instruments, Test & Measuring, 

Product Selection Guide 
Interconnection Systems, Product 

Selection Guide 
Keyboards & Keypads, Product 

Selection Guide 
Lamps, Lights, & Indicators; 

Product Selection Guide 

0-2146 
0-1086 
0-1427 

0-1468 

C-1003 
A-1078 
A-1054 
A-1003 

A-1155 

C-1825 
C-1329 

C-1149 

A-1300 

0-1501 

A-1493 
C-1709 

A-2082 

8-1032 
0-1110 
C-1126 

C-1601 
8-1224 

8-1214 

A-1609 

A-1651 

0-1207 

C-1678 

8-1794 

8-1135 

Logofinder & Trademark Directories 
Microwave Components, Product ' 

Selection Guide 
Military Qualified Products List 
Motors, Drives, & Rotating Components, 

Product Selection Guide 
Opto Semiconductors, Miniglossary 
Oscilloscopes, Product 

Selection Guide 
Panel Hardware, Product 

Selection Guide 
Panel Meters, Analog & Digital, Product 

Selection Guide 
Potentiometers, Trimmers, Controls, & 

C-901 

A-1746 
8-1002 

8-1233 
8-1334 

0-1406 

C-1582 

0-1340 

Rheostats, Product Selection Guide A-2013 
Power Supplies, Miniglossary 0-1522,0-2184 
Power Supplies, AC, Product 

Selection Guide 
Power Supplies, DC, Product 

Selection Guide 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide 

Relay Contact Forms 
Relays, Electromechanical, 

Miniglossary 
Relays, Prodl\ct Selection Guide 
Resistor Color Codes 
Resistors, Product Selection Guide 
Servo Components, 

0-2146 

0-1501 

8-1347 
8-1550 

8-1449 
8-1397 
A-1924 
A-1835 

Miniglossary 8-1270,0-2244 
SI Units, Basic Guide To, 

A-2080,~1666,C-1362, 0-2246 
Solenoids, Product Selection Guide 8-1614 
Switches, Product Selection Guide 8-1639 
Symbols-International Authorities 

A-1139,8-1024,C-1156,0-1090 
Thermal Components, Product 

Selection Guide 
Thermal Conductivity of Dielectrics 

at Room Temperature 
ThyristorslHigh Power Diodes, 

Miniglossary 
Timers, Miniglossary 
Trademark & Logofinder 

Directories 
Transducers & Encoders, Product 

Selection Guide 
Transformers, Product 

Selec1:ion Guide 
Wire & Cable, Product 

Selection Guide 
Wire Gauges-Diameter, Area, 

Copper Weight 

8-1831 

C-1709 

A-1728, A-2084 
8-1409,0-1149 

C-901 

8-1872 

A-2131 

C-1705 

C-1864 
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PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 

If your only concern is initial cost, then you'll save a few 
bucks by choosing fuses over E-T-A Circuit Breakers. 

But fuses blow . .. and can drive up your total 
operational costs including warranties, replacement, 
service, even product liability. 

E-T-A Circuit Breakers, on the other hand, add value 
to your product. They provide better circuit protection and 
performance characteristics than fuses. They're trip free 
and foolproof ... and can actually lower your total costs. 

So forget the fast buck. Go for the long
term value of E-T-A Circuit Breakers ... 
100% quality tested and approved for 
use worldwide. ~ lU <B 

m-=ij~ 
CIRCUIT BREAKERS GROUP 

setting the pace for drcuit protection 
7400 N. Croname Rd., Chicago, IL 60648 Phone: (708) 647-8303 Fax: (708) 647-7494 
© 1989 E-T-A Circuit Breakers 

For manufacturers' sales offices, see yellow pages 

4300 
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ON-OFF Switch Circuit Breakers 

Single pole, series Double pole, 
trip Rocker, Toggle identical Snap-in 
or Baton handles in mounting of single 
many colors. pole 
(Illumination 41-10/41-11 series 
Optional) gllumination 

ptlonal) 

0.1 thru 16A 

2S0Vac or 28V dc 

10 times rated 
current 
0.1-2A. 300A for 
ratings 2.S-16A. 
UL tested to 2000A. 

NA 5A resistive 
3, .110" quick 
connect 
NO-NC-COM 

6000 cycles (UL 
1077) 
25,000 mechanical 

.250 quick connect .250 quick connect 

Optional 

UL 1077: E67320 
CSA: 16186 
VOE 

Options: 
• handle colors 
• handle marking 
• Illumination 
• Amp ratings 
• Dust/water sea I 

Single pole, series 
trip 
B/W bullon trip 
indicator 
Push ON/Push OFF 
Switching 

O.OS thru 2SA 

250V ac 0 r 28V dc 

10 times rated 
current normal use. 
UL up to 2000A. 

NA 

6000 cycles.(UL 
1077) 
10,000- mechanical 

.250 quick connect 

Optional; 
speclfy-A3 

UL 1077: E67320 
up to 16A 
CSA: 16186 up 
to 15A 
VOE 

Aircraft styling B/W 
reset bullon. Ideal 
for marine control 
panels. Screw 
terminals, (-810) 
optional. 

Single Pole Circuit Breakers 

41-04 

41-05 

~ 41-06 

Series trip, 
miniature. 
4I-04-PR: PC 
Board Mount 
41-OS-P30: Snap-In 
Mount 
41-06-P30: Panel 
Mount 

O.OS thru lOA 

2S0V ac or 28V dc 

6 times rated 
current. 
UL up to 100DA. 
S times for ratings 
3.S thru SA, 4 times 
for ratings 6 thru 
lOA. 

NA 

2000 cycles at 
rated current 

.110 quick connect 

Optional; 
specify-A3 

UL 1077: E67320 

CSA: 16186 
VOE 

Smallest full feature 
circuit breaker. 
.250 quick-connect 
avail. non-standard 
(-PI 0) 

O.OS thru 2SA 

250V ac or 28V dc 

10 times rated 
current of circuit 
breaker, normal use. 
UL up to 20ooA. 

NA 

6000 cycles at 
rated current 

.250 quick connect 

Optional; 
specify-A3 

UL 1077: E67320 
up to 16A 
CSA: 16186 up 
to 15A 
VOE 

Screw terminals 
available. non· 
standard. Version 
for Class 2 trans
formers available: . 
Specify 45-700-Pl0-
CL2 3.2 or 5A. 

0.1 thru lSA 

250V ac or 28V dc 

6 times rated current 
of circuit breaker, 
60A maximum 

NA 

10,000 cycles at 
200% rated current 

.250 quick conneci 

Optional; 
specify-A3 

UL: E29255 
CSA: 16186 
VOE 

Screw terminals I, 
2 available (-S20), 
non-standard 

Catalog Sheet 40129 Catalog Sheet 40136 Catalog Sheet 40132 Catalog Sheet 40127 Catalog Sheet 40119 Catalog Sheet 40701 
Catalog Sheet 40130 

.€g recommended 
pane I cutout 

1.97 

Safety shield extension 
to avoid accidental 

@ __ ~'_1_2~_lwItChing Is optional. 

'~ ~~·'?1~· 1.3 
, , . 

~ .• 43 

.75 

~
O~~ 

'·T.> 1.10 

, ,~ 

Shown: 41-06-P30 

9"2'OS. .' . 1 
.81 

• • . j 
.25 ,-

~
f 

..... .86 
. t 

. 2.40. 

CIRCUIT BREAKERS 
7400 North Croname Road, Chicago, IL.: 60648·708-647-8303· TELEX: 253780· FAX: 708-647-7494 
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Magnetic 

-

115V ac or 60V de 

PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 

Thermal-Magnetic Circuit Breakers 

0.05 thru 15A 

250V ac or 65V dc 

200A normal use. 
UL up to 1000A. 
1500A/ 250V ac 
version. current 
ratings 8-15A. E-T-A 
series 43-4-Pl0 
not-Si) 

lA resistive 
4 solder terminals 
optional 

Serfes trip, UL 
approved for primary 
ON-OFF switching. 
Two pole version: 
order -2325, has 
rocker handle. 

0.05 thru 15A 

250V ae or 65V dc 

200A normal use. 
UL up to l00DA. 
1500A/ 250V ae 
version, current 
ratings 8-15A. E-T-A 
series 42-1-Pl0 
(not-Si) 

1 A resistive 
4 solder terminals 
optional (single 
pole only) 

0.1 thru 15A 

250V ae or 65V de 

200A normal use. 
UL tested to 100DA. 

NA 

4000 cycles at 6000 cycles (UL 6000 cycles (UL 
200% rated current 1077) at rated current 1077) at rated 

current 

0.1 thru 16A 

250V ae or 65V de 

500A normal use, 
not to exceed 100 
times rated current 

0.5 thru 15A 

O.5-5A: 500V ae 
5.5-15A: 380V ae 

6 times rated current 
of circuit breaker 

3A resistive at 
250V ae, 4 solder 
terminals, optional 

5000 cycles at 
rated current 

Solder terminals Solder terminals Screw clamp terminals quick connect(7x) Screw terminals 

Can be arranged Optional; 
specify-A3 

U L 1077: E67320 
CSA: 16186 
VDE 

Quick-connect or 
Im[leaan<'e.1 screw terminals 

avail., non-standard 
DUAL CONTROL 
available. 

~~ 

Optional; 
specify-A3 

UL 1077: E67320 
CSA: 16186 
VDE 

Quick-connect or 
screw terminals 
avail., non~standard. 
DUAL CONTROL 
available. UL ap
proved for primary 
ON-OFF switching. 

NA 

UL 1077: E67320 
CSA: 16186 
VDE 

Half inch spacing 
makes this device 
especially attractive 
for modern control 
systems design. 

Catalog Sheet 40223 Catalog Sheet 40228 Catalog Sheet 40237 

Current rating 

3.25~" Of 
.~ .61 , 

.6-

1.03 DIA. 

-.79-

I 
Sh6wn: 1.65 

43-500-L 10-81 

I If! <:> <> &111 
.45 

2.08 

Shown:42-01 

Standard 

UL, CSA: 
upon request 
VDE 

Shunt and auxiliary 
contacts are 
standard. DIN track 
mountable via ter
minal block #17-
Pl0-Si 

r---l.97-~ 
I ,1.26, i 

~ 
OFF ON 

/I., 

NA 

m03•15 0 1 

o 0' 1.82 

, 

i~ 
2.32-

Shown: 48-300-8-H 

rnJiFDXCIRCUIT BREAKERS 
7400 North Croname Road, Chicaqo. IL 60648 - 708-647-e303 - TELEX: 253780 - FAX: 708-647-7494 
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4300 PROTECTIVE COMPONENTS (FUSES. CIRCUIT BREAKERS) 4300 

MINIATURE SWITCH/BREAKER COMBINATION 
Series 1110-F-112-P1M1 
SWITCH CIRCUIT BREAKER COMBINATION SINGLE POLE 

• Snap in mounting 
• Fits standard fuse holder cutout 
• White band, trip indicator ring standard 
• Fully trip free, Cannot be held closed on overload. 

If button is held, breaker will trip anyway on overload. 

Series 1110 
Recommended panel thickness 
Series t 110·Fl : .031-.063 in (0.8-1.6mm) 
Series 111o-Rl : .071-.118 in (1.8-3mm) 

BLACK 

WHITE 

13.2 

LL 
LL 
0 

CD ": 

'" " .~ 

Quick connect 
terminals .250 (2x) 

z 
0 

co...., 
~'" 

.48 

15.6 
Alternate mounting holes Recommended 

mounting holes 1 

_m-~11~ 
W-4-~ ~ 
.625 - .635 • l 
~--~ 

15.85 -16.15 

ffi rt\~t:!! -m- -~~J; 
.625 - .635 .625 - .635 
~--~ ~--I+-
15.85-16.15 15.85-16.15 

All dimensions without tolerances are for reference only. 

In the interest of improved design and performance, E-T-A 
reserves the right to make changes in these specifications. 

• UL 1077 recognition - File E67320 
• CSAapproved - File 16186 
• VDE approved 

Maximum voltage rating: 250 V ac or 28 V dc 
Maximum interrupting capacity: 8 times rated current for 
amp ratings up to 6 A; 10 times rated current for ratings 
8 A and up. UL tested up to 1000 Al125 V ac according 
to U L Standard 1077 • Life: 6,000 cycles at rated current 
Dielectric strength: 2000 V ac 
Insulation resistance: 100 megohm 
Operating temperature range: O°C to + 55°C 
(32°F to + 131°F) 
Shock resistance: 25 g (IEC 68-2-27, Ea) 
Vibration resistance: 10 g (IEC 68-2-6, Fc) 
Humidity: 95% at 40°C (EIC 68-2-30, Db) 
Weight: 12 grams (.5 oz.) approx. 

Standard current rating I internal resistance 
Trip current is 140% of rated current: 
amp ohm amp ohm amp 
0.10 110 1.00 1.1 
0.20 28 1.20 0.75 
0.30 12 1.50 0.43 
0.40 7 1.80 0.40 
0.50 4.4 2.00 0.27 
0.60 3.1 2.50 0.18 
0.70 2.3 3.00 0.13 
0.80 1.7 3.50 0.09 

Tripping time in seconds at 73°F (23°C) 
at various overload levels: 

4.00 
5.00 
6.00 
8.00 

10.00 
12.00 
15.00 
16.00 

ohm 
0.07 
0.05 
0.04 

<0.02 
<0.02 
<0.02 
<0.02 
<0.02 

100% 200% 300% 400% 500% 600% 1000% 
0.1~6.5A 

No Trip 10-40 4-15 2-8 1.5-6 1-4 0.8-3 
7.0-16.0A 
No Trip 8-40 2.5-8 1.5-4 1-3 0.6-2 0.3-1 

Options:' 
Color trip indicator band for production quantities: 

Red: 1110-F114-P1M1_A 

Yellow: 1110-F115-P1M1_ A 

Green: .1110"F119-P1M1_ A 

rnCl1F~ CIRCUIT BREAKERS 
7400 North Croname Road, Chicago, IL 60648·708-647-8303· TELEX: 253780· FAX: 708-647-7494 
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4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 4300 

Commercial & Military 
Approved Panel Mount 
Fuseholders 

• Superior Clip Design for Solid Fuse Contact 
• UL Recognized & C.S.A. Certified 
• Most Commercial Models are recognized 

under the Marine Electrical and Fuel System 
(PEQZ2) as "Ignition Protected Devices" 

Commercial Fuseholders All Recognized by Underwriters Laboratories 

Indicating (I) 
or Non- Voltage UL Recognized 

MOdal Fuse Size Qty Indicating (N) AC/DC Amps Voltage 
5000· ~x1~" I N 250 0-30 250 max 
5100+ ~xl14" 3 N 250 0-30 250 max 
5200+ 14xlW' 1 Norl 250 0-30 250 max 

"5300+ ~X,1~" 2 Norl 250 0-30 250 max 
*5400+ l%2xlW' 1 N 600 0-30 600 max 
"5500+ l%2xlJ4" 3 N 600 0-30 600 max 
*5600t- '%2xlW' 1 Norl 600 0-30 600 max 
*5700+ 1~x1Yt .. 2 Norl 600 0-30 600 max 
"5600 'H.x2" 1 Norl 600 0-30 250 max 
"5900 t*ex3" 1 Norl 600 31-60 250 max 

*CSA Certified Indicating models can be modified for use in low 
+Ignition Protected Devices voltage applications. 

Blown Fuse 
~ Indicators ~'-'--- \ " ~ 

When A Fuse Blows, A Light Glows!" f'~/ it 0 
Several Models To Choose From ~ III~~-• Bolt Down for Rectifier / -- , - , ,,-~.;- ,~, , 

Fuses f t.. ....... r 't : 
~ ... ...,. .. 1 .... 

• Snap On for Ferrule Fuses 
!--~-_ I ---,,,...:; -~ -... :::-~ __ :......~o:; /:~ 

• Top Mounting for Knife --":.-:=,:::::==~,,;"-"/ 
Blade Fuses 

lie FIC CORPORATION 
P.O. Box 2046 
12216 Parklawn Drive 
Rockville, M D 20852 

TOLL FREE: 800/638-6594 
IN MD: 301/881-8124 
TWX: 710-828-9809 

• Blown Fuse Indicating & Non-Indicating 
• High Impact Plastic for Superior Strength 
• Dead-Front, Watertight 
• Military Versions Meet MIL-F-19207 

Military Fuseholders 
Indicating (I) 

or Non- Moisture 
MIL-SPEC Type Fuse Size Qly Indicating (N) Amps Volts Protection 
1920711 FHLlOU ~x1~" 2 I 0-30 90-250 Unsealed 
19207/2 FHL1'U 14xl14" 1 I 0-30 90-250 Unsealed 
19207/3 FHL12U '%2xlW' 1 I 0-30 90-500 Unsealed 
19207/4 FHL13G %sx2" 1 I 0-30 90-500 Dripproof 
19207/5 FHl14G l%;x3" 1 I 31-60 90-500 Dripproof 
19207/6 FHL15G 1~x5Us" 1 I 61-100 90-500 Dripproof 
19207/7 FHL16G 1%x7W' 1 I 101-200 90-500 Dripproof 
19201/11 FHN28WB ~x1~" 1 N 0-30 250 Max Watertight 

Body Sealed 
19207/18 FHL29G J4x1J.''' 2 I 0-30 12-90 Dripproof 
19201/19 FHL30G J4x1J4" 1 I 0-30 12-90 Dripproot 
19207/21 FHL32W J4xlJ4" 1 I 0-30 90-250 Watertight 
19201/22 FHL33W J4xlJ4" 2 I 0-30 90-250 Watertight 
19207/23 FHL34W l%2xlJ1i" 2 I 0-30 90-500 Watertight 
19207/24 FHL35W l%2xlJ1i" 1 I 0-30 90-500 Watertight 
19207/25 FHN41WB l%2xlJ1i" 1 N 0-30 500 Max Watertight 

Body Sealed 
19207/30 FHN46WB J4xlW' 3 N 0-30 250 Max Watertight 

Body Sealed 
19207/31 FHN47WB '%2xlJ1i" 3 N 0-30 SOOMax Watertight 

Body Sealed 

PC BOARD FUSE CLIPS 

~' ~.-= ~ ...i Single Prong, ----L Single Prong, 
1:"':1 no-stop type r rl- end stop type 

~~ ~-r-~ ~ --.-- --+- '.380 +-

----~ -!- ----~ ~ 
J A I-- 060., r=-T ..... ' r..- _-, =-r 

~] Double Prong, 
~.-

Low profile clips (.360" . . ~ Double Prong, 

high) are soldered to 1:'00:1 no-stop type r: ~ and stop type 
printed circuit boards 

~r~ eliminating eyeletting or ~,-~ riveting. Available in '" -.---+- ."" . 
Spring brass, beryllium - ~ ..l :~-- ~-,r-~ copper or spring bronze ,m 

. with various platings. be=:,~ .060-rF"T be:,:ronv 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1365 
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PRESENTATION TYPE OIMENSIONS 

~~ "'- CA5' I . 0 
i,i;:O.l 505,9 .. 

!i~~ ~ CA 5 RAJ 
; ~O.l .505,9 &. 

C:~ CAB 88' 
./ 

~ ~ r r 3 blade shapes 'I available' .. M_ 
,,~ 

/ D!I -: - iiJ1lJ CAB' 
~ I I r a_flu-os ll5.5 Q,5_ " 

II f! 
~ :I ~5 -mIt] CABT 11' 

" . _ t;; : 

ti ! i ~ 

~ ~ ~t~t • 

I CAB 8 g~ WITH OR r ~ ,,-o'wJlj~ • .:~> . , WITHOUT POST' 
,,-:," ... e . 

/ CAB 86 
WITH OR "-"'·D~~ WITHOUT onreque§t "tots : 

~ 
LEADS' 

Ii • a 1 TESTED IN ACCORDANCE WITH CCID 2 MEETS PEG 1 & REA PE 80 

-----

D.C. Spark-over i!l, 

voltage ~~ 
~~ 
..,E ... 1l ~.E ''''s- ~~ ~-
~~ 

Ii ... 
§ 

275 ±30% ,;1000 V 

150 ±12% 

250 ±12% ,;750 V 
350 ±12% 

250 ±15% ,;750 V 
400 ±25% 

400 ±25% ,;750 V 

250 ±12% ,;750 V 

90 ±15% 
185 ±15% 
230 ±15% ,;750 V 
350 ±15% 

400 ±25% ,;750 V 

90 ±20% 
185 ±20% ,;750 V 

-15% 
230 ±15% 
350 ±15% 

• Wave form 100 V/~s 

------ ---~-- -- ---- -- -- - .-- -----

ELECTRICAL CHARACTERISTICS diG) 
~ Impulse current 50 Hz current 

End of life 
1,! .~ (short circuit) 
"'u !l! ~~ :2: 
'~g f' ~3. APPLICATIONS 

i 
~~ g.3. !!lc 

,g~ E'" ~8 ~~~ -.as if ~" 1?~ %S! ~~ .!!:!1<i E> .!< 3lg ~ ~ ~ ~~ ~x 

"" "'6 ~.01:1 

I 
I 

Is 
totimes 200 times interval 

U=75V interval 100A 5mn Terminal btock 
,,1()' <5 <150 <20 2mn interval 5A 2 a20A 

ms (i<1,5A 2,5kA 30s 10 times 

, 

approx. 
I U=75V 20 times 200 times 2 x 0,6s §Q Terminal block 

interval toO A interval I 
,,11J9 <5 <150 <20 15s interval IDA 5mn 2a20A Printed circuit board 

ms (bl,5A 5kA 30s 10 times 

20 times 200 times 2 xIs Junction box ,,10' <5 U=52V interval 200 A interval approx. 
<150 <20 ' 15s interval 20A 5 mn Wa30A §Q Subscnberbox ms (i,,1,5A 10kA 30s 10 times I 

1 time 600 times Is Junction box U=150V <25 10kA 500 A interval 
"IO' <5 <150 interval 65A 3mn Subscriber box ms (i"I,5A) 90s 5 times 

~» 
9. en 
~ .... 

~ g'c: 
~m -~m 0 ~en cr CD 

8en 
~ 3C: 

~J] 
6- G) ~ -0 

~m 
:0 

\II Q 0 

~» - m 
~ !2<'J] ~ <: 

~J] 
m n 0 

~m 0 • s:: 
~·en -0 

0 
~. .... z 

m gm z 
~ 

c:J] en 

ffien " c: 
JI! en 

m 
""C en 

10 times 2 x I s Junction box U=60V interval interval approx. 
~109 <5 <150 <20 30s 20A 5mn 5a50A 2QQ Subscnberbox ms (i,,750mA) 10kA 10 times I 

0 0 :E 
CD :Ii -. 0 
c: c: 
::J =i 
CD III en :0 

m 
10 times 600 
interval times Is Terminal box 30S interval 

,,10' <5 U=150V <35 5kA 100A 5A 3mn M.D.F. dOO ms (i=1 A) interval 5 times 
90s 

""C J> 
0 " :E m 
CD :0 
-. S!J 
en 
c: 
'0 
"2-

600 times Subscriber box U=150 V once Terminal block ,,10' <10 dOO 
10kA 500 A N.lD. ms 

600 
~10g <5 U=150V once times Is Subscriber box 

interval Terminal block 
dOOsm <35 10kA 65A 3mn N.I.D. 

(i=1 A) 500 A 5 times 

(ii' "'0 en en 
en J]C: 
III OJ] -CD - .... G) '< 
» mm '0 
"2- 0 0' .... III - -6- 0 I§ ::J 
UI Z 
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HEiNEMANN- Circuit Breakers 
First in Features, First' in Quality 

. , 
Heinemann offers the widest choice of 
styles and current ratings in high-quality, 
reliable circuit protectors. Ratings range 
from 0.01 A to as high as 700A. Their 
applications are as diverse as medical 
equipment, computers, industrial air con
ditioners, electric locomotives and 
telecommunications equipment. 

breakers that provide auxiliary functions. 
For example, a heavy-duty relay, an 
on/off switch and a hydraulic-magnetic 
circuit breaker, all in one economical 
and compact unit. 

product bulletin containing detailed 
specifications and ordering information. 
Or call one of our technical assistance 
engineers to dicuss your particular 
application. 

Heinemann can also supply circuit 

Use this condensed guide to locate 
the type of circuit breaker that best 
meets your requirements. Then write or 
call us for a copy of the appropriate 

Technical assistance, important 
features and quality products ... three 
reasons why it pays to look to Heinemann 
"When your reputation's on the line." 

SPECIAL-FUNCTION CIRCUITS 
Heinemann circuit breakers (except for PS1, KD, TX and 
Hector) can be furnished with a number of special-function 

RELAY-TRIP 

Permits remote actuation using a separate control circuit. 
Electrical isolation allows use of a different current 
or voltage from contact circuit. Both time delay and non-time 
delay constructions are available. 

SHUNT/TAP 

Use of third terminal permits remote tripping by utilizing line 
voltage with or without a time delay response. On breakers 
rated up to 1A, the trip point may be raised by shunting 
with an external resistor on the shunVtap terminal. 

AUXIUARY SWITCH 

Used for logic functions, alarms, lights and other circuits. 
Miniature snap-action SPOT or OPOT switch is mounted 
on the back of the breaker, mechanically connected 
to the switching mechanism. Contact capacity: 10A 
at 125/250 V, 50160 Hz; 4A resistive at 30 Vdc; 2.5A 
inductive at 30 Vdc. Minimum operating voltage 6 Vdc 
or ac, at 3 VA dc or ac. 

SERIES TRIP (Standard intemal circuit) 

Ideal for use as both power switch and overload protector. 
Usually installed in series with line and load terminals 
to provide circuit interruption in the protected circuit. 

LINE l. 
) 

LOAD 6 

RELet 
TAIP~ 

LINE I. 

LOAD1) 
OR TAP 

SHUNT 
OR LOAD 

lIN'T 

~f 
LINE? 

J 

intemal circuits. They permit a single protector to perform the 
protection and control functions of several components. 

DUAL RATING 

Two concentrically-wound sensing coils provide two 
discrete current ratings in the same breaker. Protects 
equipment designed to operate at two different current 
levels or supply voltages within certain limitations. 

LINE!, 

LO~D ~ 
1:AD 
ShunVTap 

OU-CON'" (DUAL-CONTROL) Relay Du-Con Du-Con 
LINE',) LINE 9 

Provides sensing of both overcurrent and separate I. I-
voltage signals in the same. pole through a small, ""C~f) D~'C"" ) 
non-continuous-duty voltage sensing coil. .:s-
OU-CON overload and voltage coils must be 
specified separately. . LOAD 

NO-VOLTAGE TRIP 

Prevents uncontrolled re-start of equipment after 
power outage. Used in ground-fault interrupters a'nd 
other safety applications. Not intended for overload 
protection without one pole connected in series-trip 
configuration. 

HIGH-INRUSH 

Economical protection of high-reactance loads, 
which draw starting surges often as high as 30 times 
normal load current in a 50/60 Hz 1/2-cycle pulse, 

LDAD 

1800% 

,~ .. 
", .. 

such as ferro-resonant power supplies and distribution ':: 
transformers. Eliminates nuisance tripping without 
derating or special Circuitry. ... 

'00' 

LOAD 

LINE I.' 
) 

LOAD 6 

o,e":~"..L--+--+-++-
--------------------------------------------------------------

8·1368 

Typical Time Delay Curves 
Circuit breakers are available in a variety of 
time-delay curves for applications such as high
inrush, 50/60 Hz and dc as well as with no 
intentional delay. 

When your reputation's on the line 

HEiNEMANN·~~:l~~ 
P.O. Box 6800, Lawrenceville, IIlJ 08648-0800 USA • (609) 882-4800 • EasyLink 62886238 • FAX (609) 882-2183 

For manufacturers' sales offices, see yellow pages EEM 1991 
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HEiNEMANN8 Circuit Breakers 
First in Features, First in Quality 

APPLICATIONS 

NO. OF POLES 

CURRENT 
RATINGS 

MAX. VOLTAGE 

INTERRUPTING 
CAPACITY 

AGENCY 
RECOGNITION 
OR APPROVAL 

DIMENSIONS 

PS1 
FUSE-SWITCH 

Fuse-Switch provides 
ON/OFF control and fuse 
protection in a single low
cost component Its use 
eliminates a hole and inter
connecting wiring and makes 
it easy to re-fuse from the 
front panel. It accepts stan
dard 1/4-inch diameter by 
1Y4-inch fuses. An adapter is 
available for 5 mm x 20 mm 
fuses. Can be supplied for 
normally open or normally 
closed operation. 

Consumer and industrial 
products that would other
wise use a separate ON/OFF 
switch and fuse holder. 

Determined by choice of 
fuse. To 20A 

120Vac @ 20A 
250Vac @ 15A 

32 Vdc@ 20A 

UL recognized 
CSA certified 
SEV approved 

RE-CIRK-IT® 
SERIESKD1 

A low-cost, pushbutton 
supplementary protector for 
electrical equipment, designed 
to fit in a standard 5/B-inch 
round or "0" fuseholder 
panel cutout. Resettable at 
up to 1000% of its rated cur
rent from 2.5A through 15A, 
500% from 0.25A through 
2A. Slide-on retaining ring 
included. 

Consumer and industrial 
products, office machines, 
appliances, power supplies, 
convenience outlets, elec
tronic games. 

0.25-15A 

250 V, 50/80 Hz 
50 Vac up to 10A 

32 Vdc @ 15A 
50 Vdc @ 10A 

l000A @ 250 V, 50/60 Hz 
200A @ 32 Vdc and 50 Vdc 

per UL SId 1077 
testing procedures 

UL recognized (Std 1077) 
CSA certified 

VDE approved 
SEV approved 

TYPETX 

The atlractively designed 
Type TX circuit protector 
doubles as an economical 
ON/OFF switch and with an 
optional lamp as a power 
indicator. Rocker arms avail
able in a variety of colors; 
in one and two pole models. 
Its trip free design cannot be 
held closed against a fault. 
Features quick-connect 
terminals and snap-in 
mounting. 

Commercial and consumer 
products, power supplies, 
medical electronic equip
ment, office and reproduction 
equipment, data processing 
equipment. 

1 and 2 

2,3,5,7,10,15 and 20A 

250 Vac (10A max.) 
125 Vac (20A max.) 
32 Vdc (20A max.) 

3500A{ac) 
with backup fusing 

1000A (dc) with 
backup fusing 

UL recognized, Component 
Recognition Program 

CSA certified 
Suitable for VOE 0730 

Equipment 

When your reputation's on the line 

HEiNEMANN8mf~~~ 

SERIESRX 

A compact hydraulic-magnetic 
circuit breaker featuring 
snap-in mounting and rocker 
handle operation. Over-the
center, non-leasable 
mechanism prolongs contact 
life by reducing arcing. 
Available with long, short 
and no deliberately imposed 
time delay. 

OEM (power supplies, 
rnedical-electronic equipment, 
control systems, office and 
EOP equipment). 

1 and 2 

0.1 to 15A (ac) 
0.1 to 20A (dc) 

250 Vac (7.5A max.) 
125 Vac (15A max.) 
32 Vdc (20A max.) 

l000A 
5000A with backup fusing 

UL recognized (SId 1077) 
CSAcertified 

SEV, TUV, IEC and 
VOE approved 

I ,.50·-1 
~ ............ 39.53 

I 
1.980 
50.29 

~ 
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HEiNEMANNe Circuit Breakers 
First in Features, First in Quality 
SERIESHM SERIESL SERIESJ/S SERIES AM SERIES AM-MIL 

Lightweight, subminiature, This compact hydraulic- Compact, lightweight, A low-cost, lightweight Heinemann Series AM-Mil 
multi-frequency circuit magnetiC circuit protector moderately-priced circuit breaker available in single breakers are specifically built 
breaker designed to with- provides the same quality, breaker for single or mu~i- or multi-pole configurations, and tested in accordance 
stand severe environmental precision and choice of time pole OEM applications. Also the Series AM features rear- with the requirements of 
extremes such as shock, delays found in larger Heine- available with snap-In mount- connection studs, a high Mll-C-55629. Fungus- and 
vibration and high humidity. mann ma~etic circuit ing or rocker handles. Sealed level of moisture resistance, moisture-resistance is pro-
Housed in a corrosion- breaker. rothe-center, mount models are also avail- and a current range up to vided by treating all ferrous 
resistant brass case, nickel non-leasable mechanism able, single pole only. Series l00A dc or 60A ac. Qualified parts with a special finish, 
plated. Meets Mll-C-39019, provides snap-action opera- J!S breakers are suitable for under Mll-C-55629 to SOA and by using special springs 
is explosion- and fungus- tion that prolongs contact domestic or world-market dc and ac. and inherently fungus-
resistant, operates in any life by reducing arCing. applications. Models also resistant phenolic cases, 
position. Silver contacts pro- Handles available in seven available for marine covers and handles. 
vide good conductivity with different colors for decorative applications. 
low power loss. or Circuit-identification 

purposes. 

Military programs and OEM (power supplies, OEM (power supplies, OEM (data-processing equip- OEM (data processing equip-
commercial products, power medical-electronic equip- medical-electronic equip- ment, mobile applications, ment, mobile applications, 
supplies, mining and medi- ment, control systems, office ment, control systems, office humid environments). military equipment subject to 
cal applications where and EDP equipment). and EDP equipment), control humid, tropical environments). 
hermetically-sealed circuit panels, marine equipment, 
protection is required. field instrumentation. 

1 and 2 1 and 2 1 t04 1 t04 1 t03 

0.050-20A 0.1 to 20A 0.02-50A' 0.020-60A (ac) 0.020-SOA (ac and dc) 
0.020-100A (dc) 

240 Vac, 60 or 400 Hz; 250 Vac (7.5A max.) 250 Vac (30A max.) 2SO V, 50/60 or 400 Hz 240 V SO/60 Hz 
SOVdc 125 Vac (15A max.) 65 Vdc (50A max.) 277 V, 50/60 Hz, I-phase 240 V 400 Hz 

32 Vdc (20A max.) 80 Vdc (15A max.) 460 V, 50/60 Hz, 50Vdc 
3-phase "V" 

65 Vdc 
AC/DC 

l000A @ 240 V, 60 Hz l000A 1000A l000A 2000A @ SO Vdc and 
or 400 Hz and SO Vdc SOOOA with backup fusing SOOOA with backup fusing SOOOA with backup fusing 120Vac 60 Hz 

per Ul Std 1077 lSOOA @ 120 Vac, 400 Hz 
testing procedures l000A @ 240 Vac, 

60 and 400 Hz 

Not Ul/CSA recognized Ul recognized (Std 1077) Ul recognized (Std 1077) Ul recognized Not required for QPl items 
or listed. Available as Mll- CSAcertified CSA certified CSAcertified 
C-39019 QPl item. SEV approved SEV approved 

IEC approved IEC approved 
Designed to meet VDE VDE approved 

When your reputation's on the line 

HEiNEMANN·~~~~~~ 
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HEiNEMANN Circuit Breakers 
First in Features, First in Quality 

SERIESAM/S 

Series AM/S "world class" 
circuit breakers meet 
International Standard IEC 
380 and German Standard 
VDE 0730. The 8-mm 
spacing requirement and 
dielectriC-withstand specifi-
cation are incorporated into 
the standard AM breaker 
housing without changes in 
size, thereby eliminating 
mounting procedure modi-
fications or the need for 
adapter plates. 

OEM (data proceSSing equip-
ment, mobile applications, 
humid environments). 

1 to 4 

0.02D-60A (ac) 
0.020-100A (dc) 

250 V 50/60 Hz or 400 Hz 
277 V 50/60 Hz 1-phase 

65Vde 
480 V 5OISO Hz 

3-phase "Y" 

1000A 
SOOOA with backup fUSing 

UL recognized (Std 1077) 
CSAcertified 
SEV approved 
IEC approved 
VDE approved 

SERIESCF 
E-FRAME 

Priced considerably lower 
than competitive E-frame 
breakers, the Series CF is 
the most compact and 
versatile circuit breaker 
available for equipment and 
branch-circuit protection. 
Single- and multi-pole 
models are stocked in a 
wide range of standard 
ratings for fast, off-the-
shelf delivery. 

Panelboards, switchboards, 
branch circuits, EDP equip-
ment, machine tools, 
environmental systems, 
single- and three-phase 
applications. 

1 to 6 

O.OHOOA (ae) 
1.0-100A(dc) 

240 V, 50/60 or 400 Hz 
480 V, 1- and 3-phase 

125 Vdc 
600 V, 3-phase 

125 Vdc 

10,000 @ 120 Vac 
7500A @ 1201240 Vac 

50/60 Hz; 240 Vac 50/SO Hz 
SOOOA @ 120/240 Vac 

400 Hz; 240 Vac 400 Hz 
125 Vdc 

240 V, 5OISO Hz and 
125 Vdc: UL listed 

Others: Recognized 
CSA certified 

SERIESGH 
EH-FRAME 

This rugged new EH-frame 
breaker offers all the 
advantages of a completely 
magnetic, three-pole breaker 
with 14,oooA interrupting 
capacity for less than most 
thermal units. Compact, 
environmentally stable and 
to 100A at 480 Vac and 
250 Vdc. 

Motor controls, air con-
ditioning, electric heating, 
computer main frames, 
transportation, indoor or 
outdoor installations. 

1 t03 

.5-100A (ac) 

.5-100A (dc) 

480 V, 50/60 Hz 
250 Vde 

14,OOOA (ac) 
10,oooA (de) 

UL listed (ac) 
(3-pole) 
480 Vae 
15-100A 

SERIESGJ 

Where space is at a premium 
and current capacity up to 
250A is called for, the Series 
GJ is the answer. Available 
in one-, two-, or three-pole 
models, it is especially suit-
able for panel boards, service 
entrances, and electric 
vehicles. 

Commercial, industrial, 
and residential service -
entrance or panel board 
applications; lighting, 
appliance, transformer, 
electric vehicles, EDP 
power supplies, heating, 
air conditioning, and 
electronic circuit protection. 

1 to 3 

1 ClO-250A 

240 V, 50/SO Hz 
125/250 Vdc 

18,OOOA @ 240 V, 50/60 Hz 
10,OOOA @ 125/250 Vde 

14,OOOA @ 160 Vdc 
25,OOOA @ 65 Vdc 

240 V, 5OISO Hz and 
125/250 Vde: UL listed 

When your reputation's on the line 

HEiNEMANN·~~r:J~ 

SERIESGJ1P 

GJ1 P parrallel-pole breakers 
incorporate Precision Current 
Equalization (PCE) to auto-
matically distribute current 
equally through the current-
sensing elements. PCE there-
by minimizes nuisance trip-
ping which can occur with 
conventional parallel-pole 
breakers. An optional shunt 
permits metering of current. 
Since shunt output is only 
25 mv, light-gauge wiring 
can be used between shunt 
and meter. 

Telecommunications, trans-
portation, air conditioning, 
other outdoor "heat-loaded" 
equipment. 

100-700A (dc) 

160 Vde 

10,OOOA @ 160 Vde 
25,OOOA @ 65 Vdc 

1SO Vdc: UL listed 

2.97 
75.43 
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Littelfuse® 
SUBMINIATURE SURFACE MOUNT PICO-SMD'M 

EIA Case Code Number 7343 

PICO II'M SUBMINlmlJRE FUSES 
• World's smallest axial lead fuse for use in micro elec· 
tronic circuits including computer and aerospace 
applications. 

• Available on tape and reel. 
• Low resistance values. 
• Hi-speed action. 
• Epoxy coated body for protection against environmen

tal conditions. 
• Withstand axial pull of 7 Ibs. 
• Available with or without color·coding per I.E.C. 

standards. 
• Interrupting rating of 300A D.C. and 50A A.C. at rated 

. voltage. 

Opening Time: 100%, 4 hrs. min.; 200%, 1 sec. max. 
(1116·7A) 3 sec. max. (lOA) 10 sec. max. (12-l5A). 
U.L. Recognized and 
Certified by C.S.A. through 15 amperes. 

2AG SUBMINlmlJRE FUSES 

Size .177" dia. x .58". 

CIRCUIT PROTECTION DEVICES 
ELECTRICAL CHARACTERISTICS· 

% of Ampere Very Fast-Acting Sio-BI'" 
Rating Opening Time Opening Time 
100% 4 hours, Minimum 4 hours, Minimum 

200% 1 second. Maximum 
I second, Minimum 
SO seconds, Maximum 

300% 0.1 seconds, Maximum 
0.2 seconds, Mlnimuml 
3 seconds, Maximum 

800% 
0.02 seconds, Minimum! 
0.1 seconds, Maximum 

APPROVALS: Recognized under the Components Program of Underwriters 
laboratories and Certified by CSA. 
INTERRUPTING RATING: Very Fast-Acting: 50 Amperes at 125VAC and 300 
Amperes at 125 VDC. Sio-BI"': 50 Amps at 125VAC and DC. 
OPERATING TEMPERATURE: -55'C to +125'C 
MATERIALS: Body-Molded Thermoplastic, Terminals-Plated Copper 
SOLDERING METHODS, 

Very Fast-Acting Sio-Blo 

Infrared Reflow 
500'F (2S0'C) 44S'F (230'C) 

Maximum Temperature Maximum Temperature 

Thru The Wave 
500'F (2S0'CI 500'F (2S0'C) 

10 Seconds Maximum 3 Seconds Maximum 

COLOR CODING: Red indICates Very Fast·Acting. Blue IndlCtes Slo·BI ... 
PACKAGING: Fuses supplied on 12mm tape. 500 fuses per reel for use 
with automatic placement equipment per EIA Standard 481-1. Contact 
factory lor other packaging options 
PATENTS: Patented 

251 Series -Axial Leads 

.1
,
.47" I' .2B"'~ • ,.47"_1, 

=----.....==.09511 

~ ____ ._I 

252 Series· Radial Leads 

1

- 4D0"--=:l 
-r- _[;;;.28" ~ I 
'O~~~'Min. 

U L.L 
Note: Leads are solder·coated copper, .025" diameter 
for X,-10A, .032" diameter for 12-15A. 

FAST ACTING TYPE 
Opening Time: 110%, 4 hrs. min.; 135%. 1 hr. max.; 
200%, 1 sec. max. 
Interrupting Rating: 1110-1 amp - 1O,OOOA (125V); 
35A (250V). 1.5-3.5 amp - 10,OOOA (125V);100A 
(250V). 4-10 amps - 1O,OOOA (125V). 
Approvals: U.L. Listed and Certified by C.S.A. 
PATENTS: U.S. Patent 4,636,765 . 

SLO-BLO® TYPE 
Opening Time: 110%, 4 hrs. min.; 135%, 1 hr. max.; 
200%, 3 sec. min.l20 sec. max. 
Interrupting Rating: 1/4·1 amp - 1O,OOOA (125V); 
35A (250V). 1.5·3.5 amps - 1O,OOOA (125V); 100A 
(250V). 4·7 amps - 400A (125V). 
Approvals: U.L. Listed and Certified by C.S.A. thru 3.5 
amps. U.L. Recognized 4·7 amps. 
PATENTS: U.S. Patent 4.409,729 and 4,445,106. 

ORDERING INFORMATION' 
Very Fast_nl Sio-BI ... 

Catalog.Numbar CatalogNUII1ber Ampora Rating Yultage Rating 

R459.0S2 - 'It. 125V 

R459.l25 - \II 125V 

R459.250 - '" 125V 

R459.375 R460.375 'AI 125V 

R459.500 R4S0.500 'k 125V 

R459.750 R4S0.705 '" 125V 

R459001 R4S0001 I 125V 

R45901.5 R4S001.5 l'k 125V 

R459002 R4S0002 2 125V 

R45902.5 R4S002.5 2'k 125V 

R459003 R4S0003 3 125V 

R45903.5 R4S003.5 3'k 125V 

R459004 R4S0004 4 125V 

R459005 R4S0005 5 125V 

L.F. Number Amp Voltage 
Axial Leads Radial Leads Rating Rating 

251.062 252.062 1/16 125 
251.125 252.125 1/8 125 
251.250 252.250 1/4 125 
251.375 252.375 3/8 125 
251.500 252.500 1/2 125 
251.750 252.750 3/4 125 
251001 252001 1 125 
25101.5 25201.5 1·1/2 125 
251002 252002 2 125 
25102.5 25202.5 2-1/2 125 
251003 252003 3 125 
25103.5 25203.5 3-1/2 125 
251004 252004 4 125 
251005 252005 5 125 
251007 252007 7 125 
251010 252010. 10 125 
251012 252012 12 32 
251015 252015 15 32 

Note: To order color-coded Pica 11"" fuses. contact factory. 

Llttelfuse Number 
Fast· Slo-Blo Ampere Voltage 

Acting Rating Rating 
225.100 - 1110 250V 
225.125 - 118 250V 
225.250 229.250 114 250V 
225.375 229.375 3/8 250V 
225.500 229.500 112 250V 
- 229.600 SIlO 250V 
225.750 229.750 3/4 250V 
226001 229001 1 250V 
22501.5 22901.5 1-112 250V 
225002 229002 2 250V - 2292.25 2·114 250V 
22502.5 229.02.5 2·1/2 250V 
225003 229003 3 250V 
22503.5 22903.5 3-112 250V 
225004 229004 ·4 125V 
225005 229005 5 125V 
225006 229006 6 125V 
225007 229007 7 125V 
225008 - 8 125V 
225010 - 10 125V 

Note: To order fast'actlng fuses With aXial leads, 
change 225 to 224; to order Slo·Blo® fuses with 
axial leads. change 229 to 230. 

L1TTELFUSE, Inc. • Dept. EM, 800 E. Northwest Highway • Des Plaines, IL 60016 • (708) 824-0400 • fAX (708) 824-3024 
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Littelfuse® CIRCUIT PROTECTION DEVICES 
INTERNATIONAL SHOCK-SAFE FUSEHOLDER 

Low Profile 
Fingergrip 
Knob 

DIMENSIONAL DRAWINGS 

FEATURES: 

• Designed to eliminate the possibility of electrical shock, as defined in lEe 
standards 65 and 257. 

• Universal fuseholder body will accept 3AG, 5 x 20mm, and 2AG fuse sizes 
depend;~g on knob selected. Permits inventory reduction of bodies and 
provides knob interchange versatility. 

• Available with two knob styles-screwdriver slot or fingergrip. Drip-proof 
option is available on screwdriver slot knob style. 

• Available in three terminal styles-dual-purpose for soldering or 3116" quick 
connect; 3116" NEMA quick connect; and 114" NEMAIDIN quick connect. 

APPROVALS: 

3AG 5 x 20mm 2AG 

UL* 20A 250V lOA 250V lOA 250V 

eSA 20A 250V lOA 250V lOA 250V 

SEMKO 6.3A 250V 6.3A 250V -
VDE lOA 250V lOA 250V -

'Recognized under the Components Program of Underwriter Laboratories 

LOW PROFILE FINGER,GRIP KNOB SUGGESTED MOUNTING HOLES 

47S" -.J I-- --l l-. .460" 
:480" I 1_ ~ _I 1- .46S" 

~.41+J-~ 1.59" ----I 

ORDERING INFORMATION 

Hi=+ .soO" A 'fT= _50S" - Y 
t 

EXAMPLE: 34S 3 LS 7 L N (Complete Assembly with options) 

Series Number -;:::=========~ TTTLT=T:::::T=====:;---------, 
I Fuse Size Body Type - Knob Type Terminals Options· 

2 LF 1 L 

I 2AG I I Low Profile Body I I 3116" (Rt. Angle) I I Lockwasher 
.177" x .S88" Black Fingergrip Knob Dual Purpose Solder/QC N 

3 RF 2 I Neoprene Washer 

I 3AG I l Rear Mount Body I I 3/16" (Straight) I P 
.250" x 1.250" Black Fingergrip Knob Dual Purpose Solder/QC I Drip-Proof "0" Ring·· 

5 C R,,,,,,, •• ,"" ] 3 

I 5 x 20mm I 2AG - Blue Letters I 3/16" (Rt. Angle) I .197" x .787" 3AG - White Letters NEMA QC ·Options (L,N,P) can be ordered 
5 x 20mm - Red Letters 4 individually or in combination. 

I 3116" (Straight) I HS NEMA QC •• Screwdriver slot knob only. 

I High Profile Body I 7 
Screwdriver Slot Knob l 114" (Rt. Angle) I LS NEMAIDIN QC 

I Low Profile Body I 8 
Screwdriver Slot Knob I 114" (Straight) I as NEMAIDIN QC 

I Quick Mount Body I Screwdriver Slot Knob 

[ ""_d"~' S'''' ""'" J 2AG - Blue Knob 
3AG - Grey Knob 

5 x 20mm - Black Knob 

I 

I 

I 
I 

LlTTELFUSE,lnc_ • Dept EM. 800 E_ Northwest Highway • Des Plaines, IL 60016 • (708) 824-0400 • FAX (708) 824-3024 

EEM 1991 For manufacturers' sales offices, see yellow pages e·1373 



A 
AID acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFf automatic filter test 
ALGOL algoritbmic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
ATG automatic. test generation 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 
CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 

measurement and control 
CAPP computer-aided process 

planning 
CAT computer-aided test 
CATV cable television or 

community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 

manufacturing 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 

semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
D/A digital to analog 
DAC digital to analog converter 
DBMS data base management 

system . 
DC direct current 
DFf design for testability 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDA electronic design automation 
EDP electronic data processing 
EBCDICextendedbinarycoded 

decimal interchange code 
EEPROM electrically erasable 

PROM . 

EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
CMIP commn management 

information protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 
HlPOT test, measurement, and 

diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

I 
lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 
ISDN integrated services digital 

network 
ISO International Standards 

Organization 

J 
JEDEC Ioint Electronic Device 

Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 hertz) 
KSR keyboard send /receive 

L 
LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED Iight-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 

M 
MASER microwave amplification 

by stimulated emission of 
radiation 

MATV master antenna television 

!iF microfarad 
MHz megahertz 
MIC microwave IC 
MIPS rniIlion instructions per 

secmd 
Mm microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 

semiconductor FET 
MOSIGT metal oxide 

. semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 

module 
NOR not OR 
NTC negative tem~rature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 
PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/Write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 

SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 

protocol 
SIDAC bidirectional voltage

triggered switch 
SIMM single in-line memory 

module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 

management protocol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of 

expansion 
TXCO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

CopOlymer, 250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

v 
V AC volts (of) alternating current 
VAN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 

to 300 MHz) 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 

kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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Comprehensive Surge Protection for Data Lines 
Features 50 joule hybrid circuits offering clamp voltages at + /-6V, 10V, l5V, 25Vand 200V 

Special low Z, high band pass protectors on request. 

Compu/er/l'erminal 
Protection 

The DLP-3 series of in-line RS232 
protectors prevent costly I/O poI1 
damage and failures. The DLP-
3.1 uses standard 25 pin connec
tors,' the DLP-3. 9 uses a 9 pin con
nector. 

DiDJ-UpjLellsed Line 
Protecton 

The DLP-4.2 and DLP-4.4 protect 
2 or 4 wires and install between 
your sensitive equipment and tele
phone or leased lines using Rill 
jacks. 

Compact Telco PToIet:ton 

DLP-3.1 ® listed 

Te1epIaon.e Line PToIet:ton 
The DLP-3.7 and DLP-3.8 tele
ph vte line protectors offer Rill 
and RI45, respectively, at the input 
and 25 pin nD" connectors at the 
output. 

Optmuun Far/Modem 
Proteclion 

The DLP-4.3 plugs into the same 
local AC outlet as the equipment 
being protected. Vulnerable equip
ment is then plugged directly into the 
protectors' Rill jacks. 

Vul«J/H1fiJ Speed Data 
Proteclion 

4300 

The DLP-4.6andDLP-4.8willpro
teet any equipme"t using dial-up te/e
phone lines. The DLP-4.6uses Rill 
jacks on the line and load side; the 
DLP-4.8 employs RJ45 jacks. 

The DLP-5seriesoffers in-line pro-~: 
te,~ti~forVlD'd~0:n5dl ~'fi'deband ~h _,,: . 
Pl/cattons. J.Jr -. IS or use Wit 

Multiple Signtll/ 
Data Line Protection 

DLP-lO, 20, 30 and 33 provide mul
tiple line protection for 2 to 24 wires. 
These "universql" protectors are hard
wired to install anywhere. 

P.ABXfKq Systma 
Protection 

DLP-36 series protect security sys
tems, PABX systems, poI1 selectors, 
etc. Provides telephone line protec
tion (25 pair) using 50 pin RI21X 
connectors. 

DLP-IO, 20, 30 ® listed 

BNC/coaxial systems; the DLP-5.2 
is used with twinaxial systems. 

Ten Wire ProU!ctor 
The DLP-35 is designed to protect 10 
wire (5 pair) configurations. The unit 
features a "no tools requiredn tenninal 
strip installation. 

RiIdrmount Protection Systems 
The DLP-40 and DLP-55 series pr0-

vide for tennination of wires using 
plug-in cards housed in a standard 
19" mck enclosure. 

~M!"''''!IJ!!I!Il!!ll 12 Burt Drive, Deer Park, New Yolk 11729 
ELECTRONICS INC. Phone 516-586-5125 Far 516-586-5120 1-800-851-1508 
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4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 4300 

Maximum Surge Protection for AC Power Lines 
Lightning and power ~witching transients surge along AC power lines producing costly damage to 

computers, electronic equipment and other sensitive electrical devices. Prevent these problems with 
high speed, brute force MCG protectors. 

Mlljor FIIdlity ProII1don 
s",. MfISIeT 

Superior, triple m1undont ~ 
tection for facilities or major 
equipment. ExaptionoI tmn
simt absorption copabi/ity. 
On-boani diagnostics and 
moduIarconstlUclion simplify 
field maintenance. Models 
available for protecting 1()(} 
to 5txXM seMce panels for 
120/208, 240 or '480 VAC 
systems, ~and deltapower 
configurations· 

BnInda Ptmel ProII1don 
SPA 

The shunt-instoJ/ed SPA is ideol 
when a plug-in protector is 
not enough and a larger pr0-

tector would be overkill for 
the application . . The unit pro
vides up to 1680 joules totol 
surge energy absorption. 

CompfIct'OEM 
Ptotedots - 4IIl, 415 - 417 
The 407, 415, 416and 417 QIf! 

equipment-level protectors 
installed "within W a piece of 
equipment. The units employ 
.a sophisticated combinatiOfl of 
brute fon:e surge protection and 
impulse filtering to pMJent 
equipment damage or mal
function. Reaction time is less 
than 1 nanosecOfld with auto
matic reset after the lIrmsient 
has passed. Absorption capa
bility to 800 joules. 

Serviee E.nIrtJnce/ 
PaneIbotIrd Ptotedots 

SPC/spB 
The SP series QIf! lUgged, yet 
cost-effective, shunt-installed 
panel protectors. They QIf! idea1 
for applications where heavy
duty surge suppression is re
quiTf!d, but extensive diagnos
tics QIf! unnecesstuy. Choose 
the SPC for service entmnce 
protection; the SPB for panel
boanI protection. All popular 
voltage ratings available. 

Commerr:iaJjResidentiIll 
Ptotedots - P101J/16IJ 

The P1()(} and 160 series AC 
. voltage surge suppressors QIf! 

intemoIIy-fured, hili' speed, solid 
state devices designed for resi
dential and commercial appli
cations. The P1()(} series em
ploys a twist-lock plug for easy 
installation; the 160 series of
fers the flexibility of hardwired 
installation and the assurance 
of an audible alann. LED 
status indicators verify the pres
ence of power and protection. 

Plug-in ProII1don 
. 200Series 

Plug-in protectors guard com
puterhanlWQlf! and periphemJs 
from AC power line lIrmsients. 
The 2(}() Series offers two, four 
and mprotected outlets (So15R). 
They QIf! designed fora very low 
voltage lIrmsient Wlet thruw and 
a very high energy handling 
capability (720 joules total, 
depending on model). Model 
293 adds fax and modem pr0-

tection via RIll connectionS. 

.® 

Pl(J() Series ® listed 

R!!IM!~I!I!I~. 12 Burt Drive, Deer Park New YM; 11729 
ELECTRONICS INC. -';Ph~on=e~51=;:;6,;-:'5~86,75~1;;'25~~F.i-ax:'::5';;'1;:;6,=;586,~5;;;1~20~---------'-:' 1 - 80 0 -8 51 -1 508 
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24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 
62 CROSS REFERENCE 
CARDS 

ALL NEW with this 
edition of EEM 

GET 
~---------....... ORGANIZED! 
Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes," you probably already 
have the EEM File System. But, if you said "No," 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with the System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in 
everyday use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you need 
to set up your very own filing system. Best of all, 
it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will be mailed to you 
under separate cover. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



8-1378 

TheMf:> 2200~nd: ','. ,",' 
switchable circ:u:it protettors, Aestheticafly 
greaterequipmentehgineeringflexibiHty., NOW, ' 

, , , 

MP 2400 Single and two pole sWitch/circuitp,.otector~,.,. 
Illuminated in amber; red, or green. MP2200DU;:d'ful1ctf0r1.';·/', 
rocker switch/circuit protector. Comesitl variOllscolor cOrrf';:'> ,'.' 
binations. MP 2000 Push to reSet fuse holder replacement,:, 
Unique indicator in either amber 9r red. , " .' , , 

Write, call, or FAX your specifications orapplic;:att()nengineer~ 
ingneeds. ' 

For manufacturers' sales offices, see yellow pages EEM 1991 
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MP MECHANICAL 
PRODUCTS, INC. 

PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 

QUICK REFERENII GUIDE 
CONFIGURATION AMPERE RATING 

Saries Push Ta Raset SWill:1I*I Coml Commits SEIIES 0.1 3 4 5 9 10 15 203040 

252 * Superior 
600 * Short Circuit 
601 * Protection 

752 * Switchable 
762 * Protection 

I I I I I I I I I I 
S1p1riar SIIart Cin:uill'rll8cliln 

252 I ~ 
600 5 20 
601 30 

772 * 
2200 * 
2400 * 

swndllbll Prateclian 
752 12 
762 5 9 10 20 

1691 * 772 20 30 
16(X)1 * Electrical 2200 5 25 
16(X)0 * Equipment Protection 2400 0.5 15 
1648 * 

2000 * Fuse Holder Size 
2002 * Protection 

260 * High Current 
270 * Protection 

EIacIricaI EtpIipllllllllPrltacIiDII 
1691 0.05 1.0 
16(X)1 -0-.5- 4.5 
16(X)0 ---5 35 
1648 40 

3000 * Control Device Fill Helder SizIIPrlIKIiun 
2000 J L...1 
2002 3 15 

REGULATORY APPROVALS 
SEIIES UL GSA VDE NONE 

Hilb CuITlllI'rIIacIiDn 

260 I 
270 

Suparilr Short Circuit Prll8cIiun CoIIInII Devi:I 

50 70 
I I 

70 

50 

252 I * * 
3000 I 5 30 (LOAD RATING) 

600 * * 
601 * * 

SWill:hI~ PI1I11c1i1n VOLTAGE RATING 
752 * * 
762 * * 

SERIES DC 12 32 50 AC 120 240 
772 * 
2200 * * *2 
2400 *2 *2 *2 

Superior Shart Cin:an Prll8cIiDn 
252 I -600 

EIIcIriCII Equi_ Prul8cliDn 601 

1691 I * 
16(X)1 * *1 
16(X)0 * *1 
1648 * 

SWill:habIe I'rII8cIiDn 
752 -
762 10-20A_5-9A 
772 

flSI HIlMI' Size PraIecIian 2200 

2000 I * * 
2002 * * 

2400 

Ellclrica/ Equijalt PruI8clion 
Hilh CumntPrltaclian 

260 I * 
270 * 

1691 
16(X)1 
16(X)0 
1648 

Control Device 
3000 I * 

Fase Halder SizlPrlIIcIitIn 
2000 I 

1. Limited Available Models (Consult Factory) 2002 12-15A 3-10A_ 

2. Designed to Meet, Consult Factory For Approval Status Hig~ Cunull'ntlaclillll 
260 I !--
270 !--

4300 

100 125 200 
I I I 

100 
125 200 

250 277 

CuntruI Dlvica 
(LOAD RATING) (LOAD RATING) 

3000 !--

EEM 1991 For manufacturers' sales offices, see yellow pages e-1379 



4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 

-MP - MECHANICAL 
PRODUCTS, INC. 

1824 River Street, P.O. Box 729 
Jackson, ~149204 
(517) 782-0391, TWX 8012530827 
FAX 517-782-2810 

SERIES NO(S): 

DESCRIPTION : 

CURRENT RATING: 

MAXIMUM VOLTAGE RATING: 

CAUBRATION@ 250 C, 
(PERCENT OF RATING): 

OVERLOAD TRIP TIME: 2000lo 
(In •• ) ~ 

100011f0 

INTERRUPTION: 

AGENCY: 

Nms: 

PHYSICAl. DIMENSIONS: 
(INCHES) 

Note: Reference information 
only. Specific technical 

data is contained in 
catalogs by series. 

Power 'ON/OFF' 
Switch Combined 
with Circuit Protec
tion - compact 1 or 
2 pole package 

0.1 to 16 Amperes 

250VAC, 50VDC 

100% Hold 
140% Trip-within 
one hour 
(balance(j) 

8.0 to 40.0 
1.0 to 3.0 
0.2 to 1.0 

2,000 Amperes at 
250VAC 
1,000 Amperes at 
50VDC 

UL 1077, CSA 
Designed to meet 
both VDE 642 & 
IEC 934 

Lighted actuator 
options 

Snap-in Mounting 
Inductive Load 
Rated at 250VAC 
Meets Class A 
clearances per 
UL 1077 

r=riF~nT 
.95 

I~~WJ· 

SWITCHABLE 

Power 'ON/OFF' 
Switch Combined 
with Circuit 
Protection 

5 to 25 Amperes 

250VAC, 50VDC 

100% Hold 
125% Trip-within 
one hour 

3.0 to 35.0 
0.4 to 2.8 
0.18 to 1.3 

2,000 Amperes 
at 250VAC 
1,000 Amperes 
at 50VDC 

UL1077, CSA 
Designed to meet 
both VDE 642 & 
IEC934 

Endurance: 
50,000 switch 
cycles at rated 
load 
Snap-in Mounting 
Inductive Load 
Rated at 250VAC 
Meets Class A 
clearances per 
UL 1077 

1J2.16 

';,'11. • 
1.84 . 

. 1.60 

"Double Break", 
High Interrupt, Trip 
Free Circuit 
Protector/Breaker 

752 Series-15 
Amperes 
762/772 - 5 to 40 
Amperes 

752 Series-120 
VAC, 7621772 
Series-277VAC, 
32VDC (Ampere 

Dependent) 

100% Hold 
125% Trip~within 
one hour 

5.0 to 30.0 
0.5 to 3.3 
0.15 to 0.9 

752 Series-5,000 
Amperes (Per 
UL489: 762/772 
Series-Ampere 
Rating Dependent) 
1,000/5,000 
Amperes (Per 
UL 1077) 

752 Series-UL 
Listed (UL489), 
CSA, 762 Series
UL 1077/CSA 

752 Series is a 
Listed UL489 
Molded Case 
Circuit Breaker. A 
minimum of Y2" 
needed between 
terminals and 
grounded metal 
parts. 

[0 l~ 
.117~J:--

@T 
1.94 

@ !JI 
1-1.31S!fL 

8-1380 For manufacturers' sales offices, see yellow pages 

High Current 
capacity Trip Free 
Circuit Protection 

260 Series 50 to 
100 Amperes 
270 Series 100 to 
200 Amperes 

120VAC, 28VDC 

100% Hold 
150% Trip-within 
one hour 

10.0 to 80.0 
1.2 to 6.5 
0.4 to 2.0 

3,000 Amperes at 
28VDC 
2,500 Amperes at 
115VAC 

None 

Switchable for 
heavy-duty systems 
Extra heavy con
tacts and terminals 
Trouble free contact 
life 
Vibration/shock 
resistant 

me 
::"> -: : 
o e 

. !--1.812 
.250 

4300 
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CONTROL 

3000 
Circuit Protector 
with Shunt Trip or 
Isolated Control 
Circuit Configer
ations 

Load-5 to 35 
Amperes 
Control-0.1 to 7 
Amperes 

Load: 250VAC, 
30VDC 
Control: 40VAC or 
DC 

Consult Factory 

Varies with 
Application 

Load Circuit-1,OOO 
Amperes (Per 
UL 1077) Control 
Circuit-Not 
Applicable 

None 

Not all combinations 
of load and control 
parameters are 
compatible. Please 
consult factory for 
assistance. 

EEM 1991 

PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 

Unique, Low Cost, 
Front Panel, Fuse 
Holder Replace
ment, Circuit 
Protector 

3 to 15 Amperes 

240VAC, 50VDC 

100% Hold 
135% Trip-within 
one hour 

2.2 to 15.0 
0.35 to 1.1 
0.12 to 0.4 

1,000 Amperes 
(Per UL 1077) 

UL, CSA 

Snap-in mount fits 
panel thicknesses 
0.020 to 0.Q75. 
Mounting size incl. 
5/8" dia, double 0 
and square holes. 
Inductive Load 
Rated at 120VAC 
(240VAC through 
10A) 

.570-\ I-

WT., 
' MAX 

--1-
.3001 t-

16011168111691 
Low Ampere 
"Snap-Acting." 
Circuit Protector 

0.05 to 4.0 
Amperes 

250VAC, 50DC 

100% Hold 125% 
Trip-within one hour. 
1601/1681: 145% 
Trip-within one 
hour, 1691 

10.0 to 45.0 
2.4 to 6.2 
(NA) 

1 ,000 Amperes 
(Per UL 1077) 

UL, CSA, VDE 

Various mounting 
sizes and termina
tion styles available 
including "Snap-in" 

1600/1680 
Low Cost, "Snap 
Acting," Circuit 
Protection 

5 to 35 Amperes 

. 250VAC, 50VDC 

100% Hold 
125% Trip-within 
one hour 

5.0 to 30.0 
0.5 to 2.8 
0.15 to 0.78 

1,000 Amperes 
(Per UL 1077) 

UL, CSA, VDE 

Various mounting 
sizes and termina
tion styles available 
including "Snap In". 

Rf1~ 
.31-1 ~ 
DIA. 

1648 
Heavy Duty, High 
Ampere Circuit 
Protector 

40 to 70 Amperes 

250VAC, 32VDC 

100% Hold 
140% Trip-within 
one hour 

5.0 to 30.0 
0.5 to 2.8 
0.15 to 0.78 

1,000 Amperes 
(Per UL 1077) 

None 

Several customers 
have obtained 
agency approval 
for their product 
utilizing the 1648. 
Terminal type is 
screw. 

KEEf 
-I 1-.31 

DlA. 

For manufacturers' sales offices, see yellow pages 

2521600/601 
"Double Break", 
High Interrupt. Cir
cuit Protection/ 
Breaker 

4300 

252 Series-10 & 15 
Amperes 600/601 
Series-5 to 30 
Amperes 

252 Series-120VAC 
600/601 Series-277 
VAC, 32VDC 

100% Hold 
125% Trip-within 
one hour 

5.0 to 30.0 
0.5 to 3.3 
0.15 to 0.9 

252 Series-5,OOO 
Amperes (Per 
UL489) 600/601 
Series up to 5,000 
Amperes (Per 
UL 1077) 

252 Series-UL489 
(Recognized) CSA, 
600/601 Series
UL 1077/CSA 

The 252 is a UL 
recognized (UL 
489). Molded Case 
Circuit Breaker. A 
minimum of W' is 
needed between 
terminals and 
grounded metal 
parts. 

© T 
© ~ti 
~1.37~ 

8-1381 
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4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 4300 
INTERNATIONAL power components. see also Sec. 2100 (Connectors) • 4050(lnt'l Power Source) .5600 (Transformers). 6000 (Int'!. Cords) 

Intemational ''Touchproof'' Fuseholders 
Interpower"Mfuseholders accept both sizes offuses that are used in the world 
today: the North American 3AG (1/4 x 1-1/4'/6.3 x 32mm) and the interna
tional 5x20mm fuses. International "touchproof" fuseholders have four 
important characteristics: 

1. Fuseholder is accessible with a tool only 
2. Contacts are recessed and protected 
3. Fuse carrier is insulated 
4. Fuse carrier is retained in a spring-loaded carrier. 

Three body styles are available, each with four contact styles. Order fuses 
separately. 

Low Profile • Rear Hex Nut 

80910010 4.Bmm solder/aD 

80910020 angled 4.Bmm 

Maximum panel thick:!ess: .762mrn (.30') 
Materials: Body molded from polyphenylene sulfide thermoplastic resin; 
contacts, tin-plated brass. UL 94-VO flam. rating.· 
Markings: All parts are marked "B0910" 
Approvals, Ratings & Approval File Numbers: 

UL recog. 20N250V File #E126146 
CSA cert. 16N250V File #073106 
VDE 10N250V File #12344-1370-1700/A1 
SEMKO 10N250V File #9023030 

l 25.4 max ~ --L 
-11 2.7 ! .• DB o 12.e t .1 

~ ~.I ~~f solder/aD ~ 

80910030 6.3mm solder/aD 8.636 ~ 40.0 (maxl--1 ~ 4.445 OI2.S!·1 

j ~I 80910040 angled 6.3mm -11-317 -11-78 
solder/aD 

O~ ~ ~ ~ Nul & washer included 
wilh fuse holder 

l 25.4max F- o 12.e t .1 High Profile • Rear Hex Nut '1 ( O. 16tD.'8 

80910050 4.Bmm solder/aD 

~~ ~ ~.I 
80910060 angled 4.Bmm ~ 

solder/aD '''~ ~40.omm(m~xl---l OI2.S!·1 
max 

j ~I 80910070 6 .. 3mm solder/aD -11-3.17 -11-78 
80910080 angled 6.3mm 

O~ ~ ~ ~ solder/aD Nul & washer included 
wilh fuseholder 

. Low Profile • Snap-in yF -----1-
80910090 4.Bmm solder/aD 

I 2. 7 ~'08 4.445 o 14.3!·1 

80910100 angled 4.Bmm rhjt8~· j t:=1 solder/aD 

80910110 6.3mm solder/aD 8.636 ~40.omm max----l ----.L 
80910120 angled 6.3mm 

solder/aD 

Dimensions are in mm 

Contact Styles 
In-line 4.Bmm Angled 4.Bmm In-line 6.3mm Angled 6.3mm 
sQlder/aDs solder/aDs aDs aDs 

~ ~ ~ ~:~ ., I-S.7 
. 0 12.7 -l 1-11.68 ---.- -.--

W<2~PANEL .' 
. CDMPCNENTB C CCRPDFI..amON 

Call for complete catalog: U.S. Toll Free (800) 662 .. 2290 • Canadian Toll Free (800) 346-4526 
P. O. Box 6626 • Santa Rosa, CA 95406 • Telephone (707) 523-0600 • FAX (707) 578-5478 
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4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 4300 

INTERNATIONAL power components • see also Sec. 2100 (Connectors) .4050 (Int'l Power Source) • 5600 (Transformers) • 6000 (Int'/. Cords) 

l_owerrM IEC 1'11lntemational5 X mom Fuses ® 
Fuses conform to IEC 127. SEMKO approved. Rated at 250VAC. Contact us for performance characteristics.Minimum order: 1 box 

Quick-acting, low-breaking capacity Quick-acting, high-breaking capacity Time-lag, low-breaking capacity 

81411101 32' 
81411181 71 
81411221 100 
81411241 125 
81411261 160 
81411281 200 
81411301 250 
81411321 315 
81411341 400 
81411361 500 
81411381 630 
81411401 800 
81411421 1 
81411441 1.25 
81411461 1.4 
81411481 1.6 
81411501 2 
81411521 2.5 

1 
81411561 4 
81411581 5 
81411601 6.3 

rnA 

A 

IEC 127-11; DIN 
41661; SEMKO 
104-1976; 
250VAC 

35A 

10 I" 

81413421 1 
81413441 1.25 
81413481 1.6 
81413501 2 
81413601 6.3 

IEC 127-1; DIN 
41660; SEMKO 
104-1976; 
250VAC 

A 
(5 
lOa) 

>0 
0' 
lOr-: 
C\l0 

me-
~8 
0 
10 
~ 

* not included in applicable standards 

81412161 63 
81412181 71 
81412221 100 
81412241 125 
81412261 160 
81412281 200 
81412301 250 
81412321 315 
81412341 400 
81412361 500 
81412381 630 
81412401 800 
81412421 1 
81412441 1.25 
81412461' 1.4 
81412481 1.6 
81412501 2 
81412521 2.5 
81412541 3.15 

81412561 4 
81412581 5 
81412601. 6.3 

IEC 127-111; DIN 
41662; SEMKO 
104-1976; 
250VAC 

rnA 

35A 

A 

10 I". 

North American 1/4 x 1-1/411 fuses 
Fuses conform to UL 498, CSA C22.2 No. 59. UL listed/recognized, CSA certified fuses; contact us for performance characteristics. 

Non-time delay 
UL & GSA, 250V; glass 

1/8A 
1/4 
112 
3/4 
1 

1-1/2 
2 
3 
4 
5 
6 

AGC-1/8 
AGC-1I4 
AGC-1/2 
AGC-3/4 
AGC-l 
AGC-1-1/2 
AGC-2 
AGC-3 
MTH-4 
MTH-5 
MTH-6 
GLH-l0 10 (125V) 

rc2I2 PANEL C COMPONENTS 
CORPORATION 

EEM 1991 

Time delay Time delay Time delay 
UL & GSA, 250V; ceramic UL & GSA, 250V; ceramic UL & CSA listed, 250V; glass' 

~i)ii;:iii;:'! :/?;~. ~2;~~' 
:IiI:Ii.·~" 

. , ,,,i-.-l»" f ~ ~ ~l """tt 

ABC-1/2 1/2 MDA-1/2 1/2 MSL-1/4 1/4 
ABC-l 1 MDA-3/4 3/4 MSL-1/2 1/2 
ABC-2 2 MDA-l 1 MSL-3/4 3/4 
ABC-3 3 MDA-2 2 MSL-l 1 
ABC-5 5 MDA-3 3 MSL-2 2 
ABC-6 6 MDA-4 4 MSL-3 3 
ABC-8 8 MDA-5 5 MSL-4 4 
ABC-l0 10 MDA-7 7 MSL-5 5 
ABC-15 15 MDA-8 8 MSL-6 6 
ABC-20 . 20' MDA-l0~ 10 MSL-8 8 

MDA-15 15 
MDA-20 20 "spiral wound element for 

"15A, CSA moderate inrush I. 

Call for complete catalog: U,S. Toll Free (800) 662-2290 • Canadian Toll Free (800) 346-4526 
P. O. Box 6626 - Santa Rosa, CA 95406 - Telephone (707) 523-0600 - FAX (707) 578-5478 

For manufacturers' sales offices, see yellow pages 8-1383 



Accurllcy 
The variation of unit performance, i.e., 
time delay, voltage trip point, etc., over 
the specified conditions of ambient 
temperature, input voltage range, and 
time between operations. 

Adjustability 
The changing of a unit set point, within 
the specified range of unit operation, by 
means of internal or external adjustment 
mechanism (i.e., changing time delay 
with potentiometer). 

Contact Rating 
The electrical power-handling capability 
of relay contacts under specified envi
ronmental conditions and for a pre
scribed number of operations. 

Delayed Interval Timing 
Function 
Input voltage is applied continuously. 
The timing cycle is started by momen
tarily actuating the control circuit. The 
functions of separate Delay-On-Operate 
and interval type timers are combined in 

, one package providing a single OFF
ON-OFF output cycles 
Also called: single shot. 

Delay-On-Operate Timing 
Function 
Application of the input voltage starts 
the time delay. At completion of the 
time delay, the relay contacts transfer. 
Also called: Delay-On-Make, On-Delay, 
Delay Relay, Delay-On-Pickup. 

Delay-On-Release Timing 
Function 
Input voltage must be supplied contin
uously to timer. Actuation of control 
circuit causes relay contacts to transfer 
immediately. Time delay starts when 
control circuit is released. The relay re
mains energized for the duration of the 
time delay-then de-energizes. 
Also called: Delay-On-Break, Off-Delay, 
Delay-On-Dropout, Delay-On
Energization. 

Frequency Sensor 
A device that monitors a predetermined 
overfrequency and/or underfrequecy con
dition, and changes output state when 
these conditions exist. 

Hysteresis 
The difference between the response of a 
unit or system to an increasing and a 
decreasing signal (example: a voltage 
sensor). 

Interval Timer Timing 
Function 
Application of input voltage causes re
lay contacts to transfer and time delay 
to begin. At completion of the time 
delay, the relay contacts return to de
energized state. 

Also called: Delay Interval, One Shot. 

Output Control 
The switching device, either solid-state 
or electromechanical, used in the unit to 
control the load connected to the output 
terminal(s ). 

Phase Sensor 
A device that monitors for proper phase 
rotation in 3-phase systems. 

Programmability 
Ability to modify function; time delay 
or input voltage of a timer. 

Recovery Timer 
(Delay-On-Operate/Interval 
Timer) 
The minimum time that input volt
age must be interrupted prior to 
time-out to insure a successive tim
ing cycle within the specified limits. 

(Delay-On-Release) 
The minimum duration of time that 
control circuit must be re-actuated to 
insure a new timing cycle when the 
control circuit is released. 

Recycle Time 
(Delay-On-Operate or 
Interval Timer) 
The m~imum time that input volt
age must be interrupted after the 

timing cycle is completed to assure 
a successive timing cycle within the 
repeatability specified. 

(Delay -On -Release) 
The minimum duration of time that 
control circuit must be actuated to . 
insure a successive timing cycle 
within the repeatability specified 
when the control circuit is released. 

Repeat Cycle Timer Timing 
Function 
Application of power automatically 
initiates continuous off-on cycling of 
the output relay. 
Also called: flasher, intervalometer 

Reset Time 
The time required for the contacts to 
return to normal position when power 
is removed. 

Reverse Polarity Protection 
Blocking circuitry arrangement within 
the timer to prevent damage or output 
actuation if reverse polarity input volt
age is applied. 

Tolerance 
The difference between specified and 
actual timing or sense point (factory 
setup tolerance). 

Transient Protection 
Prevents damage to unit if positive or 
negative transients are applied to the 
unit. Insures proper operation of the 
unit during and after transient occur
rence. Max. transients are usually 
specified as to amplitude and duration, 
i.e., l()()()V for 1 second. 

Trip Point . 
The predetermined point at which a 
sensing device is set to change the out
put state. 

Voltage Sensor 
A device that monitors for a predeter
mined overvoltage and/or undervoltage 
condition, and changes output state 
when these conditions exist. 
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30 POWER STRIKE COUNTERS CHEMICAL 
TVRO TO 480 VAC TOWER/POWER/PHONE GROUND SYSTEMS 

BREAKDOWN TESTERS GAS TUBES 4 TO 23 GHz MICROWAVE T-1 (TO DS-3 RATES) 
TO 100 KA DOWNCONVERTERS 

-..... 

EEM 1991 

Over 450 Models 
200 Stocked 

Customization 
available. 

For manufacturers' sales offices, see yellow pages 8·1385 
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PPD ARC f SURGE suppressor 

LINE 

,--I 
I 
I 

R I 

t TO i 
L ___ J 

ARC SUPPRESSION 

Electrical Ratings 

PPD VOLTAGE CODE 

V1 No, Varistor Rated Volts 

V2 W Naristor Allowable 
Volts 

V3 Clomp Volts Max. 
A Clomp Amps 

J Watt Seconds (Joules) Max. 

CONSTRUCTION: 

r--------, 
I I 
I I 
I R I 
I I 
I v I 
I C I 
I I 

I 
L _____ .J 

VOLTAGE SURGE LIMITING 

12 22 24 

120 vae 220vae 2AO vae 
250 vde AOOvde 600 vde 

130 vae 250 vae 2AO vae 
170 vae 320 vde 350 vde 

3AOv 650 v 710 v 
lOA lOA lOA 

10J 10J 10J 

A 0.47 MFD Metallized Film Capacitor, in series with a Carbon composition 0.5W Resistor, in the 22-680 Ohm 
range. This assembly, with or without a VARISTOR, is sealed with Flame Retardant Epoxy resin in a molded 
plastic box. 

Single Phase R-C Networks; R-C networks are used to absorb energy, when disconnecting inductors including 
contactor operating coils, solenoids, and motors. This prevents damage to mechanical switch contacts, or solid 
state devices such as Rectifiers, SCRs and TRIACs. PPD R-C NETWORKS USE a 0.47 MFD Metallized Polyester 
film Capacitor. In series is a 0.5W carbon comp resistor with a value in the range 22-680 Ohm. A Varistor may 
be included in the assembly, connected across the R-C network terminals. 

Voltage designation is: 
Vl = Normal operating voltage without the Varistor. 

Both AC and DC ratings are given. 
V2 = Max AC voltage with Varistor, above which 

heating will occur due to increased Varistor cur
rent draw. 

va = Clamping. voltage for Varistor at specified 
clamping current. 

In addition the Varistor energy absorbtion rating is 
given in: Joules = Watt Seconds. For example, a 
clamping voltage of 400V at lOA would dissipate 
4000W, and Varistor rating of 2.5 Joules would 
become overloaded beyond 

~=625 micro sees 
4000 . 

PPD, INC. 6001 Resco Ct., Raleigh, NC 27613· Phone: (919) 781-3955. Fax: (919) 781-4980 

Specifications subject to change without,notice. 

For manufacturers' sales offices, see yellow pages EEM 1991 
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PPD ARC f SURGE suppressor 

1 1..-· STRANDED LEAD 

Applications: 

Use PPD ARC/SURGE SUPPRESSORS TO 
PREVENT: 

_SOUDLEAD 

Dimensions: 

Box: H=0.935" W=0.6" L=1.25" 
TERMINATIONS: Stranded Copper 
18 gao x6" INSULATED. 

4300 

(1) ARCING and VOLTAGE SURGES when 
disconnecting RELAYS, CONTACTOR COILS, 
& SOLENOID VALVES. 

(2) Breakdown of DIODES, SCRs, and TRIACs. 
(3) Transient overvoltages in COMPUTERS, and 

ELECTRONIC CONTROLLERS. 

OPTIONAL Solid Copper wire, 20 gao x 0.75" long 
OPERATING TEMPERATURE - 35°C to + 85°C. 

Part Number for Ordering: 

EXAMPLE: - 0.47MFD 180 OHM. 120VAC. Varistor. 6" Wire Leads Single Phase. 

1 12 47 6 laO v 

..:.....:.=Pha=-se __ --'T T T~ __ var'_,stor 

120 VAC. 180 OHMS 

0.47 MFD 6" Stranded Wire 

PPD, INC. 6001 Resco Ct., Raleigh, NC 27613 - Phone: (919) 781-3955 - Fax: (919) 781-4980 

For manufacturers' sales offices, see yellow pages 8-1387 
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Technical Sales Inc . .... 'ALE 577 Main street, Islip, New York 11751 
516-277-5454 Telex: 5106007812 FAX: 516-277-8375 Technical sales Inc. . 

mini circuit breakers 
TYPE HW -l5CP HW-35MB 

Outline 

M12x 1,0 7/16"-28 Snap in 

Number of poles 1 

Current rating 5A-15A 5A-35A 5A-35A 5A-35A 

250V 250V 250V 250V 
Maximum AC 
operating 125V) 125V) 125V) 125V) 
voltage 

DC 50V 50V 50V 50V 

AC 1000A 1000A 1000A 1000A 250V 
Interrupt 
capacity DC 1000A 2000A 2000A 2000A 50V 

Actuator Push-to-reset Push-to-reset Push-to-reset Push-to-reset 
button button button button 

Circuit Series trip Series trip Series trip Series trip function 

Weight 8,5g 26,5g 24,Og 21,5g 

Terminals ,250" quick ,250" quick ,250" quick ,250" quick 
connect connect connect connect 

Snaps into M12x 1,0 7/16"-28 Snaps into 
Mounting panel cutout threaded threaded panel cutout 

from front bushing bushing from back 

Component 
recognition 

Excellent quality at very competitive prices 
OEM and Distributor inquiries welcome. 

8·1388 For manufacturers' sales offices, see yellow pages 

HW-15MB 

M12x 1,0' 7/16"-28 

10A, 15A 10A, 15A 

250V 250V 

125V) 125V) 

50V 50V 

1000A 1000A 

2000A 2000A 

Push-to-reset Push-to-reset 
button button 

Series trip Series trip 

13g 13g 

,250" quick ,250" quick 
connect connect 

M12x 1,0 7/16"-28 
threaded threaded 
bushing bushing 

EEM 1991 



PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 

SCHURTER 
P.O. Box 750158 • 1016 Clegg Court. Petaluma, CA 94975-0158 • 707-778-6311 • FAX 707-778-6401 

PROTECTIVE COMPONENTS. 'M @ ~ ~ ® 
Standard products for unique requirements 

INTERNATIONAL FUSEHOLDERS-IEC 257NDE 0820, IEC 65NDE 0860, IEC 529 
FUL-High Current UL, CSA rated 30Al250V, VOE rated 16A1250V 

For '14 x 1'14" or 5 x 20mm fuses, '/4" fastoOn terminals 
031.2308 Body only 
031.2321 Fuse carrier for '/4 x 1'14" fuses 
031.2323 Fuse carrier for 5 x 20mm fuses 
'859.0046 Insulator boot (optional) 

UL, CSA rated 16A1250V, VOE rated 6.3A1250V 
031.3577 Body only, horizontal 
031.3804 Body only, vertical 
031.1666 Fuse carrier for '14" x 1'14" fuses 
031.1663 Fuse carrier, fingergrip, for '/4" x 1'/4" fuses 
031.1667 Fuse carrier, fingergrip, for '14" x 1'/4" fuses 

UL, rec. 20Al250V, CSA cert. 16A1250V, 
VOE Approved 10Al250V 
031.1803 Fuseholder complete with carrier for 

5x20mmfuse 
031.1804 Fuseholder complete with carrier for 

'/4" x 1'14" fuse 

751.0099 Fuse clips for '/4" x 1 '14" or 5 x 20mm fuses. 
Bronze, Tin-plated. UL rec. 16A1500V (Fuses 
according to 250V standards only.) 

751.0100 Fuse clips, Brass; Tin-plated 

5x20mm FUSEHOLDERS-IEC 257NDE 0820, IEC 65NDE 0860, IEC 529 
FIN~ UL, CSA, rated 10Al250V, VOE rated 6.3A1250V p: "~-~ 

" Watertight, for 5x20mm fuses W.ith solderlfaston terminals .110" x .020" .' rtbr:rr~j t . + ~J 
watertight 031.1351 Complete fuseholder with carrier, axial terminals " ~" W 
IP 67 031.1353 Complete fuseholder with carrier. End terminal 90· off axis. _::: ~ 

fAF 

FBS 

UL rated 12A1250V, CSA 10Al250V, VOE 6.3A1250V m 
For 5 x 20mm fuses, pcb mount, flux proof. Unsealed or . IiI 
sealed (IP54) N I ,"'"., 
031.3558 Complete fuseholder with fuse carrier, IP40, ' 0 _ "l

1

U '1 i-, 
horizontal I f± -... J 

031.3751 Complete fuseholder with fuse carrier, IP40, '._. --., 
vert. vertical 

or horlz. 031.3753 Complete fuseholder with fuse carrier, IP 54, 
vertical ~, • 

UL, CSA, VDE rated 10Al250V for 5 x 20mm fuses 
031.1085 Fuseholder/slotted carrier, screwoOn mount, 

solder terminals. 
031.1165 Fuseholder/slotted carrier, pushoOn mount, 

solderlfastoOn terminals. 

~ 
UL, CSA, VOE rated 10Al250V. Fuseholder and carrier 
complete in one unit. Solderlfasl-on terminals 
4.8 x 0.5mm. For 5 x 20mm fuses 
031.3901 Front panel mount 
031.3961 PCB Mount 

MICROFUSE HOLDERS 
FME UL, CSA rated 5A/125V 'M G 

-....... 
FMS UL, CSA rated 5A1125V 'M 0 
Base material is temperature 
resistant. Polyphenylensulfide EfJ 
thermoplastic. Contacts are brass, . . . 
silver plated. 
031.7501 

031.7503 ~ @ ~,. 

"''''' 
FUSES-IEC/UL 

5x20mm 250V 'M ~~ Microfuses 125V 'M G 
FSF Quick-Acting FST Time-Lag 
2mA-10A . 20mA-20A 

MSF Quick-Acting MSO Quick-Acting SMO 

_ .... a=-':ii 
UL rec. 32mA-63A UL rec. 125mA-6.3A 
VOE Approval for VOE Approval for 
32mA-6.3A 32mA-6.3A 

• 
Miniature SMD Fuse OMF 63 63mA-2A 'M Cl 1--~;;-i;iO;i':':"-f--;;';;;";6C.i;;iT'''-;-oii,;'::::::7'ii--I 

of'....;;.::=-.~ ~'~ ~ ~,af) 
Order Number CurrenWoltage Packaging 

3402.Il003 ... 63mA/63V 3402.xXKX.11 = 
3402.0004.10( 100mA163V Boxes of 100 
3402.0005.xx 160mA/63V i ces 

~~, ·i '. " IIIa,ti". . -
~~1J .. , I 

ftz" ~330 

Individually Solder pad taped and reeled 

3402.0006.xx 250mAl63V .XlCXX. = 
3402.0007.xx 4OOmAI63V 750 pieces 

taped 
3402.0008.xx 630mAl63V 
3402.ooo9.xx 1 Al63V .lOOI:lC. 
3402.oo10.xx 1.25 PJfJ3V 3IlOOpieces 
3402,OOl1.xx ~.6 A/63V taped and 
3402.0012.xx Al63V reeled 

EEM 1991 For manufacturers' sales offices, see yellow pages 

Microfuse 250V ® 'M ~ ~ 
MSF Quick-Acting 

"-i!1 
Miniature SMD Fuseholder OMH 

'MG 

8·1389 
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WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program, 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

(213) 452·1229 
RELAYS 

Aleph International 
Allied Controls 
American-Zettler 

CIRCUIT BREAKERS Aromat 
Airpax 
Aromat 
Heinemann 
Potter & Brumfield 

CONNECTORS & 
SOCKETS 

AMP 
Amphenol 
Aromat 
Curtis 
Custom Connector 
Idec 
Lumberg 
Master Electronics 
Panduit 
Potter & Brumfield 
Souriau 
Vernitron-Beau 
Welcon/Welis 

COUNTERS 
Engler 
Hecon 
IVO 
Kessler-Ellis 
Master Electronics 
,Omron 
Redington 
Red Lion 
Sodeco!Maxmar 
Stemco 
Veeder-Root 

DIODES 
Generallnst .. 

FANS 
Aromat 
U.S. Toyo 

FILTERS 
Curtis 

AT&T 
Bosch 
C.P, Clare 
Coto 
Crydom Controls 
EAC 
Elec-Trol 
Fujitsu 
Gordos 
Grayhill 
Guardian 
Hi-G 
Idec 
ITT 
Line Electric 
Magnecralt 
Master Electronics 
MEC 
Midtex 
Omron 
Potter & Brumfield 
RBM 
Schrack 
Siemens 
Sigma 
Stantel 
Struthers-Dunn 
Telemecanique 
Theta-J 
Triridge 

FUSES 
Bussmann 
Litlelfuse 
Underwriters Safety 

KNOBS 
Cosmo!Kurz-Kasch 
Raytheon!Panel Products 

INDICATORS, 
LAMPS& LED 

IDI 
lEE 
JKL 
Leecralt 
Lumex 

'Stanley 
Sylvania 

SWITCHES 
Acro 
Alco 
American Switch 
AMP 
Aromat 
Arrow Hart 
Carlingswitch 
Cherry Electric 
C&K 
EECO 
Electro-Mech 
Electronic Comp, Group 
Grayhill 
Landis & Gyr 
Linemaster 
Master SpeCialties 
McGill 
Microswitch 
Omron 
Oslo 
OTTO 
Saia 
Unimax 

INDUCTORS 
Jeffers 

PHOTOELECTR IC 
Aromat 
Dolan-Jenner 
Omron 
Photoswitch! AB 
Skan-A-Matic 

PROXIMITY 
Agastat 
Electro 
Omron 

TIMERS 
ATC 
Agastat 
Amperite 
Ante. 
Crouzet 
Eagle Signal 
Guardian 
Industrial Timer 
Magnecralt 
Master Electronics 
Midtex 
National Controls 
Omron 
Potter & Brumfield 
SSAC 
Struthers-Dunn 
Syracuse Electronics 

TERMINAL BLOCKS 
Beau 
Buchanan 
Curiis 
Electrovert 
Kulka 
Magnum 
Marco 
RDI 
Underwriters Safety 
Vernitron-Beau 
Weidmuller 

TRANSFORMERS 
DOImeyer 
Microtran 
Sola 
Stans:or 
Thordarson 
Triad 
U.T.C. 

WIRE, WIRING 
DEVICES & HWR. 

POTS & RESISTORS Alpha 
Clarostat Belden 
Ohmite Buchanan 

Electrovert 
Havey Hubbell 
jboco 

SOLENOID H.H. Smith 
Dormeyer Modor 
Guardian Panduit 
Line Eleciric Pomona 

CIRCUIT 
BREAKERS 

FUSES & 
FUSEHOLOERS 

LAMPS & LEDS 

SWITCHES 

INDICATOR LIGHTS 

SOLENOIDS 

8-1390 For manufacturers' sales offices, see yellow pages EEM 1991 
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MICROTEMp® 
Thermal Cutoffs 
Microtemp® Thermal Cutoffs provide 
permanent over-temperature protec
tion for motors, transformers, appli
ances, HVAC equipment and 
electronic equipment. Once a Micro
temp® Thermal Cutoff opens a circuit, 
it remains open until the fault is cor
rected and the thermal cutoff 
replaced. Custom packages, insula
tions or speCial assemblies may be 
specified to meet your unique applica
tion needs. 

Thermal Cutoff Series Selection 
To determine which series is best for your application, remember: 

• To consider the normal and abnor
mal electrical currents and voltages of 
your product. 
• That the current passing through a 
Microtemp® Thermal Cutoff can gen
erate I2R, self heating. 
• That the outer case of the Micro
temp® Thermal Cutoff is electrically 
live and may require insulation. This 
insulation can reduce heat transfer, 

requiring consideration in selecting 
opening temperature. 
• To determine the correct tempera
ture setting a thermocoupled dummy 
should be installed in the product 
circuit. 
• The ideal placement of the thermal 
cutoff should allow the greatest differ
ence between operating temperatures 
and fault conditions. 

Thermal Cutoff Types 

Maximum Recommended 
Temp. (oC) Operating Current 
Calibration Wire Size and Voltge 

Type No. Range AWG (ReSistive) 

4XXX 60-240 18 15 Amp/240 VAC 
9XXX 60-240 15 25 Amp/240 VAC 
4XXXF 60-240 23 5 Amp/240 VAC 
7LXXX 72-184 23 6 Amp/240 VAC 
6C4XXX 60-184 - 15 Amp/240 VAC 
1 XXX 60-240 18 15 Amp/240 VAC 

Thermal Cutoff Standard Dimensions 

.... f------ 3.26 ± .12. in (82.8 ± 3.0mm) ------~ 

1 .38 ± .06. in 

(34.9 ± 1.5mm) 1 0.53. in j4--
(13.5mm) I 

~ ~ 
Standard 4XXXA 1 

0.16in 

[~ 
'e::' ===i 

t 

MICROTEMp@ Thermal 
Cutoff Temperature Ratings 
Reading the temperature chart. 
All Microtemp® Thermal Cutoffs are identi
fied by their type no. (4XXX, 9XXX, etc.). 
The "XXX" digits are determined by the 
opening temperature you specify. For 
example: A 4136A 1 is a Microtemp® Ther
mal Cutoff with an opening temperature of 
60°C. 

Model # Max. Opening 
(XXX) Temp.oC· 

136 60 
146 66 
158 72 
168 77 
178 84 

191 91 
194 93 
204 98 
208 100 
218 104 

227 109 
239 117 
244 121 
257 128 
283 141 
300 152 

333 167 
358 184 
377 192 
415 216 
438 228 
468 240 

'Tolerance ±O _4°C 

For further information on 
your specific design 
application, contact a 
Therm-O-Oisc sales engineer 
at 419-525-8500. 

TI-IERMDDISC® 

EEM 1991 

1320 South Main Street, Mansfield, Ohio 44907 
Phone: 419-525-8500 Fax: 419-525-8344 

Therm.()..Disc, Inc. is a subsidiary of Emerson Electric Co. 

For manufacturers' sales offices, see yellow pages 8·1391 
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~Wickmann MINIATURE FUSES 
& FUSE HOLDERS 

STANDARD MINIATURE FUSES 
• International 5 x 20mm fuses 
• Fast Acting (-F) and Time Lag (-T) 

characteristics 
• High break (ceramic) and Low break (glass) 

capacity 

SPECIAL MINIATURE FUSES 
• 5 X 30mm glass cartridge fuses rated 500 Volts 

(50mA - 6.3A) 

FUSE HOLDERS 
• International Shock-safe fuseholders to accept 

either 1/4" x 1 1/4" or 5 x20mm fuses 
• Panel mount with either high or low profile 
• PC board types mounting vertically or horizontally 

THE COMPANY 
For over 70 years the name Wickmann 

has stood for the protection of electrical 
equipment and systems from excess 
voltage and excess current 

Founded in 1918, the enterprise 
quickly developed to become a leading 
manufacturer in the field of fusing . 
technology. In 1930, Wickmann intro
duced the 5 x 20mm fuse-link marking 
the beginning of a new era in the 
manufacture of replaceable fuses. 

Further technological advances were 
made with the addition of Microfuses 
and Picofuses in 1964, followed by 
development olthe popular TR5 in 1978. 
Introduction of the surface mount SM3 
series in 1988 marks another recent 
milestone in the company history. 

Wickmann USA, Inc. is the North 
American subsidiary of Wickmann-Werke 
GmbH devoted to providing local tech
nical and application assistance in 
the specification of Wickmann com
ponents. A comprehensive inventory 
of circuit protection components is also 
maintained to meet immediate 
industry requirements. 

• VDE, SEMKO, BSI approved 
• 5 x 20mm (-F & - T) fuses with UL and CSA 
• 5 x 25mm ceramic cartridge fuses with blown 

fuse indicators 

• 1/4" x 1 1/4" cartridge fuses rated 500 Volts 
(1.6A-16 Amps) 

• Molded construction with sealed contacts 
• Full agency approvals 

I@I AMark 
For complete catalog information, engineering support or sample requests, please call or write: 

~ of Safety 

WickmannUSA, Inc. 
A subsidiary ofWickmanncWerke GmbH, Germany 

3800 Camp Creek Parkway, Bldg. 2600, Suite 120, Atlanta GA 30331 
Telephone: (404) 699-7820 • Fa.x: (404) 691-2843 

8-1392 For manufacturers' sales offices, see yellow pages EEM 1991 
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·~Wickmann SUBMINIATIJRE 
FUSES 

TR5 FUSE - 250 VOLT 

TR3 FUSE - 125 VOLT 

• Rated Voltage: 250 Volts 
• Rated Current Range: 50mA - 6.3 Amps 
• Characteristic: Available either Fast Acting or Time Lag 
• Breaking Capacity: 50 Amps at 250 VAC 
• Diameter: 0.335" (B.5mm); Height: 0.315" (B.Omm) max. 
• Board solderable or Plug-in leads: 0.2" (5.0Bmm) pin 

spacing 
• Board washable, shock and vibration resistant 
• Packaging: Bulk (long or short pins) and Tape & Reel 
• Approvals: UL Listed/CSA Certified or VDE/SEMKO 

approved 

Catalog # Description Range Approvals 

19373 TR5-F (Fast Acting) SOmA-6.3A UUCSA 

19374 TRS-T (Time Lag) SOmMl.3A UUCSA 

19370 TRS-F (Fast Acting) SOmM.OA VDE/SEMKO 

19371 TRS-M (Medium Time Lag) 200mMA -
19372 TRS-T (Time Lag) 4OmM.OA VDE/SEMKO 

• Rated Voltage: 125 Volts 
• Rated Current Range: 50mA - 5.0 Amps, Fast Acting 
• Breaking Capacity: 50 Amps at 125 VAC 
• Diameter: 0.236" (6.0mm); Height: 0.315" (B.Omm) max. 
• Board solderable or Plug-in leads: 0.1" (2.54mm) pin 

spacing 
• Board washable, shock and vibration resistant 
• Metal or Thermoplastic cap 
• Packaging: Bulk (long or short pins) and Tape & Reel 
• Approvals: UL Listed/CSA Certified (Metal cap only) 

Catalog # Description Range Approvals 

19303 TR3-F (Fast Acting) SOmA-S.OA UUCSA (metal cap) 

19300 TR3-F (Fast Acting) SOmA-S.OA - (plastic cap) 

PC BOARD SUBMINIATURE FUSEHOLDERS 
HOLDERS FOR TR5 FUSE 

No. 19560 

EEM 1991 

PIN$! COPPER ALLOY. 
SOLDDWIL£, 
TINPLATED 

• Rated u!>. to: /250V, 
6.3A,1.6W 

• UL94-VO 

• Also available in 
Panel Mount 
Shock-Safe design 

HOLDERS FOR TR3 FUSE 

:!:O.OOl 

PRINTED ClReUIT BOARD 

No. 19556 

~-~~~~-" ! 0.020 r::: 

I I ! , ;; 
~ 0.100 

'ItOO'£D CllCUfT IOMO • 

No. 19557 

For manufacturers' sales offices, see yellow pages 

• Rated up to: 125V, 
5A 

• UL94-VO 

• Vertical (No. 19556) 
or Horizontal (No. 
19557) mounting 

8-1393 



4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 4300 

~Wickmann SUBMINIATURE 
FUSES 

SM-3 SURFACE MOUNT FUSE 

PICOFUSE I NANOFUSE 

• Rated Voltage: 125 Volts 
• Rated Current Range: 500mA - 4.0 Amps, Fast'Acting 

• Suitable for all Surface Mount soldering processes 

• Breaking Capacity: 50 Amps at 125 VAC 

• Packaging: Bulk and Blister Tape 

• Approvals: UL Listed - File No. E67006 

Catalog # Description Range 

19413 SM3-F (Fast Acting) 5OOmA-4A 

• Rated Voltage: 125 Volts 
• Rated Current Range: 63mA - 10 Amps, Fast Acting 

(Also 15 Amps at 32 Volts) . 
• Material: Picofuse - Ceramic tube with clear shrink tube cover 

Nanofuse - Ceramic tube with black 
Thermoplastic molding 

• Board washable, shock and vibration resistant 
• Packaging: Taped 
• Approvals: Plcofuse 

UL Recognized: 63mA .. 10A 
CSA Certified: 63mA. .5A 

Catalog # Deacrlption 

19275 Picofuse 

19274 Nanofuse 

Nanofuse 
63mA .. 7A 
63mA .. 7A 

Ranga 

63mA-15A 

63mA-7A 

MINIATURE GAS TUBE SURGE ARRESTERS 

• Metal Ceramic technology for effective protection against 
transient overvoltages 

• Available in 2 or 3 electrode configurations with nominal 
DC Sparkover voltages of 90, 230 and 350 Volts 

• Nominal AC Discharge Current capacity up to 20 Amps 

• Light, Medium or Heavy Duty construction 

• Correspond to CCITI K. 12, and VDE 0845 standards 

• Button Arresters exhibit self-capacitance below 1 pF 
• Also available with Tritium doping of fill gas if required 

• Please call for a complete catalog of Surge Arrester 
Specifications and Part Numbers 

~AMark 
~ ofSafsty 

For complete catalog information, engineering support or sample requests, please call or write: 

Wickmann USA Inc. 
A subsidiary of Wickmann-Werke GmbA, Germany 

3800 Camp Creek Parkway, Bldg. 2600, Suite 120, Atlanta GA 30331 

Telephone: (404) 699-7820 • Fax: (404) 691-2843 

8-1394 For manufacturers' sales offices, see yellow pages EEM 1991 



RELAYS 
Hybrid: Isolated input and output 
either with a solid-state input and an 
electromechanical output or vice versa. 
Typically a reed switch is used to trig
ger a solid-state output or a solid-state 
amplifier is used to trigger an electro

,mechanical relay. 

Differential: Have multiple windings 
to function when voltage, current andl 
or power difference reaches a specific 
level or value. 

Close-differential: The dropout value 
is specified close to the pickup value. 

Frequency sensitive: Operates at a set 
frequency or within specific frequency 
bands. A resonant reed, for example. 

Hermetically sealed: Totally sealed by 
glass-to-metal or metal-to-metal seals 
to ensure very low rates of gas leakage 
over long time periods. 

Encapsulated: Imbedded in a suitable 
potting compound. 

Sealed: Enclosed in a relatively air
tight cover. (Not the same as hermeti
cally sealed.) 

Covered: Unsealed metal or plastic 
enclosure or housing. 

CONTACTS 
Dry circuit: contacts that carry current 
but do not open or close during ener-

NORMALLY OPEN 
(MAKE CONTACT) 

NORMALLY CLOSED 
(BREAK CONTACT) 

TRANSFER BREAK 

CLOSED 

OPEN 

_ OT~IBT: I_ 
+-- FAT----r 

I 
CLOSED I 

I OPEN 

/ 
_OT - II+-- BT 
~FAT---, 

BREAK CLOSED I 
I 
I 
/ 

TIME PICKUP 

SPECIFIED SPECIFIED 
PICKUP HOLD 

RANGE OF \ I RANGE OF 
MEASURED PICKUP MEASURED HOLD 

AND MEASURED AND MEASURED 
NON PICKUP r7 ___ ~ DROPOUT 

SPECIFIED \ I SPECIFIED 
NONPICKUP DROPOUT 

,----=--~~~~ 
'tJ 
~ 

f-------------------~~ "',,-TIME---+ 
~ 

glZmg of the load circuit. Often 
wrongly used in reference to low level 
contacts. 

Low Level: Contacts controlling rela
tively low voltages and low currents. 
Generally below 5 Vdc and lOrnA. 

OPERATING CHARACTERISTICS 
Measured dropout: The value at which 
all contacts restore to their unoper
ated position as current or voltage de
creases. 

Specified dropout: The value at or 
above which all contacts must restore 
to their unoperated position as voltage 
or current is decreased. 

/ 
I 

/ OPEN /L-___ _ 

_RT~I II-BT 
-FAT~ 

I 
CLOSED 

+- RT-

1+ BT~I BREAK 
+--FATI CLOSED 

lli1]w,,- CHATIER 

-IAT II IT 

- RT- : [.+--BT 
+-- FAT -----10 

TIME DROPOUT 

OT ~ OPEN TIME 
BT ~ BOUNCE TIME 

o o FAT ~ FINAL ACTUATION TIME 
IAT ~ INITIAL ACTUATION TIME 
RT ~ RELEASE TIME 
IT ~ TRANSFER TIME 

Fig. 2. Typical time VS. current (non
inductive load) 

Specified hold: The value that must be 
reached before any contact change oc
curs as voltage or current is decreased 
on an operated relay. 

Specified non pickup: The value that 
must be reached before any contact 
change occurs as voltage or current 
decreases on an un operated relay. 

Measured pickup: The value at which 
all contacts function as voltage or cur
rent increases on an unoperated relay. 

Specified pickup. The value at or be
low which all contacts must function 
as voltage or current increases on an 
unoperated relay. 
Sensitivity: Specified pickup expressed 
in watts. 

Normal bridging: The make-before
break action between adjacent contacts 
on relays designed for this purpose. 
Abnormal bridging: The undesired 
closing of contacts caused by a metal 
bridge or protrusion developed by 
arcing. 

Magnetic freezing: Sticking of the 
armature to the core as a result of 
residual magnetism. 

TIME 
Actuation: The interval from coil ener
gization or de-energization to the func
tioning of a specified contact. 

Initial actuation: The interval from 
coil energization or de-energization to 
the first closing or opening of a pre
viously open or closed contact. 

Final actuation: Sum of initial actua
tion and bounce intervals following an 
actuation. 

Contact bounce: The interval from 
close or opening of a contact to the end 
of the bounce of "chatter." 

Chatter: See bounce. 

Operate : Normally taken as the inter
val between energization and the open
ing or closing of the last contact to 
function not including bounce. 

Release: Normally taken as the inter
val between de-energization and the 
opening or closing of the last contact to 
function excluding bounce. 

Transfer: The interval between open
ing a closed contact and closing an 
open contact of I:. break-before-make 
relay. 



4500 

8·1396 

RELAYS 

CPOare 
A Commitment to Quality 

t Clare, quality is 
integral to our 
approach of maxi
mizing total value 
for our customers. 

We have earned the pOSition of 
being the world's largest supplier 
of relays, reed switches and surge 
arrestor products. The Clare Relay 
Family covers the spectrum of re
lay technologies for low-power 
switching: solid-state relays; 
dry reed relays; 

mercury-wetted reed relays; and 
electro-mechanical relays. 
Couple this with high-volume 
manufacturing capabilities, and 
you get superior quality products 
at competitive prices with fast 
off-the-shelf delivery and full 
product support. 
Call your local Clare representative 
or authorized Clare distributor for 
more information about our full 
family of: - Relays - Reed Switches 
- Surge Arrestors 

CPC,are 
3101 West Pratt Avenue 
Chicago, IL 60645 
3121262-7700 
Application Engineering Hotline· 
1-800-99-CLARE 
FAX: 312-262-7819 

CPCIare 
CORPORATION 

For manufacturers' sales offices, see yellow pages 

4500 
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riTiTiil selection 
maillguide 

RELAYS 
Reed ,.. 

&taft. cury 
InQ w.t-. 

,lIM tiIct Dry 

.~ .. , .Pqe" ~ Con- Solid 
,1fO;, tlIeIs iIICW 8tIIte 

Aillied Control 8-1400 ~ 

American Relays Inc. 8-1404 -I ~ 

American Zettler Inc. 8-1410 

Amperite 8-1414 ~§ 

Aromat Corp. 8"1415 ~ ~§ 

Robert Bosch Inc. 8·1429 

C.P. Clare Corp. 8·1430 ~§ ~§ ~§ 

Communications 
Instruments Inc. 8·1432 

Cornell Dubilier 8·1439 

CotoWabash 8·1441 ~ ~§ 

Crouzet Controls Corp. 8·1446 -I 

Crydom Co. 8·1450 ~ 

Deltrol Controls 8·1456 

Douglas Randall 8·1458 ~ ~ ~ 

EI & SCarp. 8·1462 ~ ~ -I 

Eichhoff Electronics 8·1464 

Electronic Specialty 
Corp. 8·1467 

Fifth Dimension Inc. 8·1468 ~ 

Fujitsu 
Microelectronics 8·1470 ~§ 

Genicom 8·1482 

Gordos Corp. 8·1486 ~§ ~ 

Grayhill Inc. 8·1489 ~ 

Gruner 
(Advanced Camps.) 8·1492 

Hamlin Inc. 8·1493 ~§" ~§" 

Hasco Components 
Inc. 8·1494 ~§ ~§ 

Hold-Heet Products 8·1501 

IDEC Corp. 8·1502 ~§ ~§ 

Instrumentation & 
Control Systems 8·1504 -I 

International Rectifier 8·1507 ~ 

§ Surtace Mount "Mil. Spec. 

EEM 1991 

relays-4500 

Qen.. Cur-
TIme .,.. I!IRt s.n- HIllb·· HIllb I.olIfI 

~. T1Itr- De- lIO . Pur- LatcII. '.Sene- at- Pow- Volt- Plug- PC DIP! Pro-. Approvalll 
brid II1II lay Mdt. poee Iri9 "'If .. • • fill' in Mount SIP file ~. 

~ -I ~ ~ ~ ~ ~ ~ 
.--~--- -_ .. - -

~ -I ~ -I ~ -I ~ ~ ~ 

~ ~ ~ -I ~ ~ UL, CSA, VDE 

~§ -I§ ~§" ~§" ~§" ~§ UL,CSA 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ -I UL, CSA, 

~ ~ ~ 

~ ~ ~ ~ ~§ ~§ ~§ -I§ 

~§" W ~§" -I§" ~§" ~§" -I§" ~§" MIL 5757, 39016, 6106 

~ ~ ~ ~ -I ~ UL,CSA 

~ ~ ~ -I -I ~ ~ ~ 

~ ~ ~ ~ -I ~ ~ ~ UL, CSA 

~ ~ -I -I ~ ~ ~ 

~ -I ~ 

~ -I ~ -I ~ 

~ ~ ~ ~ ~ -I 

~ ~ ~ -I ~ ~ UL, CSA, VDE 

-I ~ ~" ~" ~ ~ -I ~ ~ ~ M39016/45, MS27401 

~ ~ -I ~ 

-I§ ~§ ~§ ~§ 

~§" ~§" ~§" ~§" ~§" ~§" ~§" ~§" ~§" MIL-R-39016 

~ ~ ~ ~ ~ ~ UL, CSA, VDE 

~ -I UL, CSA 

-I -I ~ ~ ~ -I 

~ ~ ~ ~ ~ ~ UL, CSA 

~§ -I§ ~ -I ~§ ~ ~§ 

~ -I -I -I ~ 

~ ~ ~ ~ ~ ~ ~ ~ 

~ ~ -I ~ 

~ ~ ~ ~ ~ 

For manufacturers' sales offices, see yellow pages 8-1397 
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8·1582 ..J 

8·1584 

Struthers-Dunn/Hi-G 8·1588 ..Jo ..Jo ..Jo ..Jo ..Jo MIL-Spec 

Teledyne Relays 8·1604 ..Jo ..Jo 

§ Surface Mount o Mil. Spec. 
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4500 

QUALITY 
INTEGRITY 

RELIABILITY 

THE MULTI-POLE FLAT PACK 
The highest density reed relay available -
Up to 10 form A or 8 form C or combinations 
of forms A, B&C 

Better Built In the U.S.A. 

Why compromise your design using several 
relays when one compact multi-pole relay 
can save valuable P.C. board space as well 
as cost. 

RELAYS 4500 

MERCURY WETTED RELAYS 
The largest selection available including all 
those discontinued by their former 
manufacturers. 

DRY REED RELAYS 
Available in all traditional styles and 
ratings. 

HIGH FREQUENCY SWITCHING 
Available in form A, B, or C contact sets 
for frequencies up to 50 MHZ. 

ENCAPSULATED DIP'S 
Your source for the largest selection avail
able up to 6 form A or 4 form C contact sets. 

HP (Also 101, 201, 301, & 401 Series) 

Low profile reed relay, mechanical & electrical replacement for IBM 
766 series plug-in, replace reeds, no tools - no soldering 

. SPECIAL DESIGNS 
In view of the difficulty i"offering a productJine that is 
complete enough to cover every appliCatiOn' and physical 
layout, Computer Components, Inc: maintains sP~ciaf 
engineering and design facUitiestoprovkle Ille projectOr 
design engineer with REED RELAYS specifically tai.lored 
to his particular requirements. 

CALL OR WRITE FOR SALES REPRESENTATIVE OR CATALOGUE 

C COMPUTER COMPONENTS INC. 
629 FIFTH AVENUE, PELHAM, NEW YORK 10803 
(914) 738-1611 • FAX (914) 738-6706 

Manufacturer & Distributor 
of Relays & Electronic Components 
Engineering & Application Services 
Assembly Subcontract Services 
(Domestic and Offshore) 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1399 



4500 RELAYS 

Allied Control® Relays 

MILITARY 
RELAYS 

RELAY TYPE 

fl 
Arrangement 

J! 
Amps DC .. Volts DC .. 

u Amps AC 
VoitsAC 

DC Nominal Vails 
'0 AC Nominal Volts 
u Operate Sens~ivity 

Milliwatts DC 

... Plain-No Mtg. BkIs. :g Flange Mtg. 
= Stud Mtg. .. 
liE Side BkIs. .. Printed Ckt . ;; 
,$ Solder 
E Plug-In 
~ Wire leads 

Dielectric All Points VRMS 
Across Open Gap VRMS 
Coil to Frame 

Vibration g's 
Hz 

8-1400 

1/2 Size Crystal 
ERS& S 

2PDT 
2 
28 

0.3 or 0.7 
115 

6,12,26.5 or 48V 

240 

X 
X 
X 
X 

X 
X 
X 
X 

1000 
500 
500 

S ERS 
20 30 

2000 3000 

long Coli 
Sensitive 

Crystal 
WJS 

1PDT 2PDT 
3 

29 
0.3 

115 

25 40 

X 
X 
X 
X 

X 
X 
X 
X 

1000 
500 
500 

15 
2000 

Full Size 
Crystal 

WKJ WKY 

2PDT 
3 

29 
0.3 

115 

260 

X 
X 
X 
X 

X 
X 
X 
X 

1000 
500 
500 

20 
2000 

Full Size 
Crystal 

KHJ KHY 

260 

X 
X 
X 
X 

X 
X 
X 
X 

1000 
500 
500 

20 
2000 

Miniature 
Round 

Sensitive 
RSH 

22 40 

X 
X 

X 
X 

1000 
, 500 

500 

10 
500 

E 'ed . (203) 7574200 
FAX (203) 757-4204 

• Controls 

Incorporated 
562CaptainNeviJleOrive. Waterbury.CT0670S 

Full Size 
Crystal 
2 Pole 

JH 

6,12,26.5,48 or 115V 

260 

X 
X 
X 
X 

X 
X 
X 
X 

1000 
500 
500 

20 
2000 

For manufacturers' sales offices, see yellow pages 

Full Size 
Crystal 
4 Pole 

JH 

6,12,26.5,48 or 115V 

480 

X 
X 

X 
X 
X 

1000 
500 
500 

20 
2000 

4500' 

Miniature Round 
2 Pole 

MH-6 MHB-6 

6,12,26.5,48 or 115 
- 115V 

525 520 

X 
X 
X 

X 
X 

1000 
1000 
1000 

15 
1000 

EEM 1991 



4500 RELAYS 

Allied ,Control® Relays 

MILITARY & GENERAL PURPOSE 
RELAYS 

Arrangement 4PDT 

-e 
i! Amps DC 5 
~ Volts DC 29 

Amps AC 0,3 
VoitsAC 115 

DC Nominal Volts 6,12,26,5,48or115V 

's AC Nominal Votts - - 115V 
u 

Operate Sensitivity 
MilliwattsDC 700 675 675 

... Plain-No Mtg. Bkts. X c 
E AangeMtg. X .. Stud Mtg . X .. 
)E Side Bkts, 

.Ii! PrintedCkt. .. Solder X .5 
!! Plug-In X 
~ Wire Leads 

Dielectric All Points VRMS 1000 
Across Open Gap VRMS 1000 
Coil to Frame 1000 

Vibration g's 15 15 20 
Hz 1000 1000 2000 

Sealed by Welding 
! Sealed by Solder X 
i Metal Dust Cover 
I:l Plastic Dust Cover w 

Open Frame 

Temperature Range °C 

I! 
,2 
I! Length Inches 1.656 .. 
E Width Inches 1.125 
Ci Height Inches 1.75 

MIL-Spec. Mil-R-5757 

6PDT 4PDT 

5 10 
29 29 
0.3 0.5 

115 115 

6,12,26,5,48 or 115V 6, 12, 26,5, 48 
or115V 

- - 115V 115V 

875 845 845 875V 

X X 
X X 
X X 

X 

X X 
X X 

1000 1000 
1000 1000 
1000 1000 

15 15 20 20 
1000 1000 2000 500 

X X 

-65+125 -65+125 -£5+125 
DC 

1.812 1.812 
1.312 1.265 
1.75 1.953 

MiI-R-5757 MihR-5757 

Military Type
Comm. Version 

2PDT 

2 
28 
0.3 

115 

26.5V 

240 

X 

X 

1000 
500 
500 

20 
2000 

X 

-55+125 

0.8 
0.4 
0.410 

lPDT 2PDT 

15 
28 
15 

115 

6,12,24,48 
orl15V 

6,12,24,48,115 
or 230V 

4,2VA AC 1.4W DC 

X 
X 

X 
X 

1250 
1250 
1250 

10 
55 

X 
X 

X 

0+ 71 

Open Frame Enclosed 
1.62 1.796 
1.5 1.672 
1.937 2.687 

~
.ed (203) 757-4200 
1 FAX (203) 757-4204 

• Controls 

Incorporated 
562 Captaill Neville Drive • Waterbury. cr 06705 

2PDT 

10 
26,5 
10 

110 

5,5, 13, 24, 62, 87 
orl15V 

360mW 

X 
X 

X 
X 

1250 
1250 
1250 

10 
55 

X 
X 

X 

0+71 

Open Frame Enclosed 
1.843 1.796 
1.5 1.672 
1.937 2.687 

EEM 1991 For manufacturers' sales offices, see yellow pages 

4500 

2PDT 3PDT/4PDT lPDT lPDT/lPDTI 
2PDT 2PDT 

15 1 2.5 5.0 
29 24 24 24 
15 1 2.5 5.0 

115 115 115 115 

6, 12, 26,5,48 
orl15V 

6,12,24,48,115 
or 230V 

4.2VA AC 1.4W DC 

X X 
X X 

X X 
X X 

1250 1000 
1250 500 
1250 500 

10 NIR 10 
55 NlR 55 

X X 
X X 

X X 

0+ 71 0+ 71 

2,3&4 2,3 &4 
Pole Pole 

Open Frame Enclosed 
1.906 1.906 1.906 2,281 1.625 
1.718 1.906 2.281 2.156 1.141 
2.81 3.218 2.281 3.515 1.406 

B-1401 



4500 RELAYS 

Allied Control® Relays 
INDUSTRIAL 
RELAY 
SOCKETS 
SNAP TRACK MOUNTED 

RunDeL 

Construction 

Tennlnal. 

HSOSL608S 
8-pin octal socket. Rating: U/l and 
GSA, 10 amperes, 300VAC. Wire sizes: 
up to #12 AWG. Terminals: pan head 
6-40 screw. 

HSOSL811S 
l1-pin magnol socket. Rating: U/l and 
GSA. 10 amperes,.'300VAC. Wire sizes: 
up to #12 AWG. Terminals: pan head 
6·40 screw. 

HSOSL708S 
8-pin blade type socket. Rating: U/l. 15 
amperes, 3OOVAC; GSA, 10 amperes, 
3OOVAC. Wire sizes: up to #12 AWG. 
Terminals: pan head 6-40 screw. Cas
cading mounting center 1.74 ± .010. 

HSOSL711S 
II'pin blade type socket. Rating: U/l, 
15 amperes, 3OOVAC; GSA, 10 am· 
peres. Wire sizes: up to #12 AWG. 
Terminals: pan head &40 screw. Cas
cading mounting cenler 1.74 ± .DIO. 

HSOSL7155 
14-pin blade type socket. Rating: U/l 
and GSA, 5 amperes, 3OOVAC. Wire 
sizes: up to #14 AWG. Terminals: pan 
head 4·40 slot. 

Mounting Track 

UIL 
GSA 

8-1402 

Self-extinguishing, black polycarbon· 
ate body with integral molded barrier. 

Combination slot/phillips head screws 
and captive self lifting terminal clamps. 

.MDI" 
THRU(2'Pl) 

r---2.03- _ _ ..1.12 

.···-1 
_1.,6 3.\3 

=~NAL f I' I 
rl I-.J 

375TYP. I' - L-:..45 TYP. 

l--1.4S_: 

~ _.46 

..... 
TERMINAL 
"'""W :::: 1 

I.. 

312TVP.' 

I-~: ~~ ,:,~ ~ 
Standard Track Sl601 and Sl602 will 
accept either regular and snap track 
sockets. 

E48764 
lR28098 

SOLID 
, STATE 
RELAYS 
Arrangement 

I 
AmpsAC 
VoitsAC 
Amps DC 
VoHs DC 

i DC Nominal Volts 
AC Nominal Volts 

I Panel 
'" Printed Ckt. 

SOLID 
STATE 
TIMER 
Arrangement 
Amps 
VoHs 

Nominal Coil VoHage DC 
Nominal Coil Voltage AC 

Timer Delay - Operate Delay 
Timing Adj. 

Mounting 

Dimensions - length 
Width 
Height DC 
HeightAC, 

G;.Allied' (203) 757-4200 
FAX (203) 757-4204 

• Controls 

Incorporated 
562 Captain NevWe DrIve • Waterbury, cr 06705 

For manufacturers' sales offices, see yellow pages 

1 PST NO lPSTNC 
10, 25 or 40 

280 

1 PST NO 
4 

240 

4500 

3·32VDC 
2O·28VAC l00·135VAC 

5, 12, 24 or 32 

x 

2PDT 

28VDC 
20r5 

12,24 or 48 
24 115 

0.1 to 300 sec. 

x 

4PDT 

115VAC 

Fixed or Adjustable (Internal or External) 

Printed Circuit Board Mounting 
Socket Mounting 
Chassis Mounting . 

1.391 
0.735 
1.187 
1.968 

10 
55 

1.594 
0.735 
1.187 
1.968 

EEM 1991 



4500 RELAYS 

Allied Control® Relays 

CRADLE & LOW PROFILE RELAYS 

RELAY TYPE 

Arrangement 

I 
Amps DC 

WlsDC 
Amps/>C 
I.IJIts />C 

DC Nominal \b~s 

~ 
/>C Nominal Wts 
Operate Sensitivity 

Milliwatts 

I 
Plain - No MIg. Bkts. 

Flange MIll. 
Stud MIg. 
Side Bids. 

J 
Plinted Ckt. 

Solder 
Plug·ln 
WreLeads 

Dielectric All A:lints VRMS 
Across Open Gap VRMS 

Coil to Frame 

Vibration g's 

Hz 

Shockg's 

i 
Sealed by Welding 

Sealed by Solder 
Metal Dust CO\IeI" 

w Plastic Dust CO\IeI" 
OpenFtame 

Temperahm Range 'C 

I Length Inches 
Width Inches 

g Height Inches 

WOI-Spec. 

U/L 
GSA 

Miniature GenaraI Purpose 

Credle Relay 

T154fT183fT351fT362 
Incl. Mag LaICh 

2·P 

1 PDT up to BPDT 
1,2,50r10 

29 
1,2,5or10 

115 

3to 115 
6t022O 

20 to 1000 

x 

x 

x 
X 
X 

1000 
500 
500 

10 

55 

25 

X 
X 
X 
X 

-55 +71 

4·P 6-P 
Plastic Dust Cover 

8·P 

.937 1.172 1.391 1.594 

.735 

1.187 

.735 .735 

1.187 1.187 

E20604 
LR34171 

.735 

1.187 

Flat Pack 

MPCfMPCL 
Incl. Mag LaICh 

2PDT 4PDT 
1or2 

28 
0.5 or 1 

120 

5,6, 12,20,24 or 48 

160 to 550 

x 

X 

1000 
500 (350 btwn. ckts.) 

500 

2·P 

1.10 

0.6 
0.425 

10 

55 

30 

X 

-55 +80 

4-P /2·P Mag Latch 

E20604 
LR34171 

1.10 
0.780 
0.425 

Gl°ed (203) 757-4200 
FAX (203) 757-4204 

• Controls 

Incorporated 
562 CaptaIn Neville Drive • Waterbury. cr 06705 

I 

I 
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4500 

Cradla Socket and Accassorl8. 

Body molded of glass filled flame 
retardant polyester (PST). Meets 
UL94VO and is fungus resistant. 

One piece contacVterrninal construction 
of berylium copper. 

Selectively plated gold over nickel on 
contact area. 60/40 Brite-Tin on 
terminal area. 

Number of Poles 
2 = 2-pole socket 
4 = 4·pole socket 
6 = 6-pole socket 
8 = 8-pole socket 

Type of Terminal 
1 = Solder lug/chassis mounted 
3 = Standard PC in·line mounting 
5 = PC mounting .100" x .100' grid throughout 
7 = PC mounting .100' x .100' grid in contact 

.100' x .150' grid in coil 

Socket Assemblies 
10 = Socket only 
11 = Socket with ground spring installed 
12 = Socket with ground spring installed and retainer 
13 = Socket with retainer 

..... Name 

Ground 
Spring 
for Solder 
lug/Chassis 

Ground 
Sp"ng 
lor all 
PC. mounted 
"",kets 

U/L 

GSA 

..... No. Diagram 

HlO101 ~t 

T-oolO5 ~r 

-. .....No. 

T-00102 

~ T-00104 
4·pole 

I T-00106 
6-pole 

T-00108 

Fla~~=ner 

E20604 
LR34171 

Diagram 

(l 
to be Inserted 
Into recesses 
on narrow SIdes 
of sockets 

fH 
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RELAYS 

REED RELAYS 
From ADlerican Relays, Inc. 

Whether you're looking for a REED RELAY that will 
meet FCC surge requirements, or a sensitive 

Low-Level REED RELAY to switch ATE signal ... 

AMERICAN RELAYS HAS IT ALL 

High Quality - Low Price - On time Delivery 

Dry and Mercury Wet contacts 
With High Voltage, High Power or Low Level switching 

Standard or Specified to YOUR Application, 
AMERICAN RELAYS can Build the REED RELAY you need. 

American Relays, Inc., offers a comprehensive line of super-reliable 
reed relays. American Relays, Inc., 100% tests all reed switches 

AND 100% final tests all reed relays. We are specialists in 
"THE REED RELAY INDUSTRY". 

PACKAGE STYLES SWITCHING TYPE 
• Encapsulated 
• Open Frame 
• Axial Leeds 
• DIP 
• SIP 

• General Purpose Dry Reed 
• Low Level Switching 
• High Power 
• High Voltage 
• Mercury Wetted Contacts 

• UL Recognized Relays Available 

10306 Norwalk Blvd., Santa Fe Springs, CA 90670 
TEL (213) 944-0447. FAX (213) 944-0590 

For manufacturers' sales offices, see yellow pages 

4500 
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4500 RELAYS 

American Relays, Inc. 
10306 Norwalk Blvd., Santa Fe Springs, CA 90670 • '(213) 944-0447. FAX (213) 944-0590 

TERMINAL CONTACT FORMS 
RELAY TYPE DESCRIPTION GRID AVAILABLE POLES 

Epoxy encapsulated. Total Form A (1 to 6) 

ENCAPSULATED Environmental protection. 1.000 x .100 Form B(l &2) 
Wide range of contact forms 1.000 x .150 Form AlB (1 & 2) 
and coil voltages are available. Form C (1 to 4) 

Form A Latching (1 & 2) 

Durable glass filled polyester 
bobbin construction. Switch and Form A (1 to 4) 

OPEN FRAME coil leads are securely held with 1.000 x .100 Form B(l & 2) 
epoxy potting. Cost efficient 1.000 x .150 Form C (1, 2, 3) 
plug-in type reed relay. Form A Latching (1) 

Rugged axial lead tubular relay. 
Nickel plated metal jacket Form A(l & 2) 

AXIAL provides magnetic shield. Axial Form B (1) 
1.000" center formed leads 1.000 x .100 Form C (1 & 2) 
are available. Form A Latching (1) 

Most economical, high perform-
ance tubular relay. 

TSERIES Completely sealed in a flame Axial Form A (1 & 2) 
retardant plastic tube. 1.000 x .100 Form B (1) 
1.000" center formed leads Form C (1) 
are available. 

HIGH 
50W contact rating. Available Axial 

POWER 
with encapsulated, open frame 1.000 x .100 Form A (1 & 2) 
and axial lead packages. 1.000 x .150 

25W, 1000 VDC switching. 

HIGH 
2500 VDC breakdown voltage. Axial 
Miniature size. Available with 1.000 x .100 FormA (1 &2) 

VOLTAGE encapsulated, open frame and 1.000 x .150 
axial lead package. 

Mercury wetted contact relay. 

MERCURY 
sow contact rating. Extremely Axial 
long life expectancy. No contact 1.000 x .100 FormA (1 &2) 

WETTED bounce. Stable low contact 1.000 x .150 FormC(l &2) 
resistance. 

Epoxy molded DIP reed relay. 

DIP Logic compatible. Stable DIP FormA (1 &2) 

RELAYS contact resistance. Fits .300 x .100 Form B (1) 
all standard DIP sockets and is FormC (1) 
automatic insertion compatible . 

. High quality economical 
Single-In-Line package reed relays. 

SIP Epoxy encapsulated package. SIP FormA(l) 

RELAYS Various contact ratings are .2 x .4 x .2 Form B (1) 
available. .2 x .2 x .2 Form C (1) 
UL recognized series available. 

Let us design reed relays for your specific application. 

SPECIAL Special relays are cost competitive with 

RELAYS standard relays in most cases. 
Consult the factory or your local representative 
with your specific requirements. 

EEM 1991 For manufacturers' sales offices, see yellow pages 

4500 

REED RELAY 
INDEX 

PACKAGE 
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4500 RELAYS 4500 

American Relays, Inc. REED RELAYS 
10306 Norwalk Blvd., Santa F;e Springs, CA 90670 - (213) 944-0447 - FAX (213) 944-0590 a 

--------~----------------------~--~--------------------

- High Quality Low Cost Single-in-Line 
- Sturdy Bobbin and Encapsulated fn a 

Polyester Case 
- UL Recognized (File #E104383) 

GENERAL SPECIFICATIONS 
Contact resistance: .150 ohms max. 
Operate time: 0.5 ms typo 
Release time: 0.2 ms typo 
Bounce time: (Form A & B) 0.25 ms typo 

(form C, NO/NC) 0.5/1.5 ms typo 
Insulation resistance: 1010 ohms min. 

(form A), 109 ohms min. (form C) 
Operating temperature: -40° to +8SoC 
Vibration: 20G (10 - 2000 Hz) 
Shock: SOG @ 11 ms duration 

DIP AND SIP REED 
RELAYS 

141~ 98 

IF 
" 

, 2 i 7 
(DIP) 

II"~'::'.)I I -1;2~~)r-1 
.015 r I.~ .275 .280 
(.38) ~ (8.l18);t== (6.80) 

T J .'251'·'8) I ~ 
12~:)- ~ j =r.,o J.oo L 

(.51 x.25) (,7.82) 

~11':~4)~ 

(SIP) Ili~' - "1 t?ffl r 
~. -. Z "",. 

i~ 1 3 5 7 (7.~ 

';'~~I",I",C ::::;: 
, , , ~_'25(318) 

(5.08' (6.08) (5.081 ' 

"MICRO SiP WIDTH .200 
"MICRO SIP HEIGHT .22S 

~i.
J---- ... ,. ~ 

IIIAI I _ (4.71 

"", ~ IIUt: .1 . 
o .1 • IIDlA1TP 

.an 1 MlN.- COJMII .. ~ 
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Contact 
Form 

1A 
Standard 

Q!)'iU 

1A 
High 

Power 
Q!)'iU 

1A 
High 

Voltage 

1A 
MJrcory 

1A 
Low Level 
Ruthenium 

Contact 

lC 

Cantact 
Form 

1A 

2A 

1B 

1C 

lAHg 
Wat 

Part Number 

SE051AOO 
SE061AOO 
SE121AOO 
SE241AOO 

SE051Al0 
SE061Al0 
SE121Al0 
SE241Al0 

SE051A20 
SE061A20 
SE121A20 
SE241A20 

SEOS1A30 
'SE061A30 
SE121A30 
SE241A30 

SE051A40 
SE061A40 
SE121A40 
SE241A40 

SE051 BOO 
SE061 BOO 
SE121 BOO 
SE241 BOO 

SE051 COO 
SE061 COO 
SE121COO 
SE241 COO 

Coli 
VDC 

5-6 
5-6 
lZ 
24 

5-6 
5-6 
12 
24 

5·6 
5-6 
12 
24 

5·6 
5·6 
12 
24 

Call 
RII. 

(Ohms) 

500 
125 
500 

2000 

300 
125 
500 ' 

2000 

300 
125 
500 

2000 

200 
125 
500 

2000 

Must Most 
Dper· Re-
ate lease 

VDe VDC 

,3.8 0.5 
3.8 0.5 
8.0 1.0 

16.0 2.0 

3.8 0.5 
3.8 0.5 
8.0 1.0 

16.0 2.0 

3,8 O.S 
3.8 O.S 
8.0 1.0 

16.0 2.0 

4.0 O.S 
4.0 0.5 
9.0 1.0 

18.0 2.0 

Clnlacl 
Ratings 

10 Watts 
200 VDC 
0.5 Amps 

50 Watts 
200 VDC 
1.0 Amps 

25 Watts 
1000 voe 
1.0 Amps 

50 Watts 
500 VDC 
1.0 Amps 

Break 
Down 

Voltage 

250 

500 

2500 

lS00 

5·6 500 3.8 0.5 10 Watts 300 
5-6 125 3.8 0.5 200 vue 
12 500 8.0 1.0 0.5 Amps 
24 2000 16.0 2.0 

5-6 300 3.8 0.5 10 Watts 250 
5-6 125 3.8 0.5 200 VDC 
12 SOO 8.0 1.0 0.5 Amps 
24 2000 16.0 2.0 

5·6 200 3.8 0.5 3 Watts 200 
5-6 125 3.8 0.5 100 VDC 
12 500 8.0 1.0 0.25 Amps 
24 2000 16.0 2.0 

Must Must 
Part Numbar Coli Call 

Res. 
(Ohms) 

Opal' Ra· 
at. lease Contact 

Ratings 

Braak 
Down 

VIltage No Ulade With Di'ode VDC 

AD1AOS 
AD1A12 
AD1A24 

A02AOS 
AD2A12 
AD2A24 

AD1BOS 
AD1B12 
AD1B24 

AD1COS 
AD1C12 
AD1C24 

AD1AOSD 
AD1A12D 
AD1A240 

AD2A05D 
AD2A12D 
A02A24D 

AD1BOSD 
AD1B12D 
AD1B24D 

AD1CG5D 
AD1C12!1 
AD1C24D 

AD1A05HG' AD1A05HGD 
AD1A12HG AD1A12HGD 
AO,lA24HG AD1A24HGD 

S 
12 
24 

S 
12 
24 

S 
12 
24 

S 
12 
24 

5 
12 
24 

50G 
850 

2200 

200 
500 

1750 

SOD 
500 

1750 

200 
500 

1750 

90 
360 

1440 

VDC VDC 

3.8 
8.0 

16.0 

3.8 
8.0 

16.0 

3.8 
8.0 

16.0 

3.8 
8.0 

16.0 

4.0 
9.0 

18.0 

0.5 10 Watts 
1.0 lS0VDC 
2.0 0.5 Amps 

0.5 10 Watts 
1.0 150 VDC 
2.0 0.5 Amps 

0.5 10 Watts 
1.0 150 VDC 
2.0 0.5 Amps 

O.S 3 Watts 
1.0 100 VDC 
2.0 0.25 Amps 

O.S 50 Watts 
1.0 100 VDC 
2.0 2.0 ~ps 

250 

250 

250 

250 

1000 

Schemallc 

Schematic 

1W1 
1 2 ,_ 7 

~ 
, I ... 

~~i 
1 2 • , 

~r~t 
t 2 .7 

~--~~--~~--~~~~--~~~-r---c,r--~----------,-
3.8 0.5 10 Watts SD1AOS 

SD1A12 
SD1A24 

5 
12 
24 

500 
850 

2200 

1A 
MID!i 
SIP 

1A 
Mlcrtl 
SIP 

SH1AOS 
SH1A12 
SH1A24 

SD1A05D 
SD1A12D 
SD1A24D 

N/A 5 
12 
24 

500 
1800 
1800 

8.0 1.0 15G VDC 250 
16.0 2.0 0.5 Amps 

3.8 0.5 10 Watts 
8.0 1.0 100 VDC 200 

16.0 2.0 0.5 Amps 

"T" SERIES • Most Economical High Quality Relay 

Contact 
Form 

1A 

2A 

1B 

• Axial Leads forFlexible Mounting 

• Formed Leads for P.C. Board Mounting 

Part Number 
Formed Call 

Axial (1.110" Center) VDC 

T0051 ASOO 
T0121A500 
T0241A2KO 

T0052A250 
T0122A1KO 
T0242A2KO 

T0051B250 
T0121 Bl KO 
T0241B2KO 

TU051A500 
TU121A500 
TU241A2KO 

TU052A2S0 
TU122A1KO 
TU242A2KO 

TU051B250 
TU121 Bl KO 
TU241B2KO 

S 
12 
24 

5 
12 
24 

S 
12 
24 

Coil 
Res. 
500 
SOO 

2000 

250 
1000 
2000 

250 
1000 
2000 

Musl 
Operata 

4.0 
9.0 

18.0 

4.0 
9.0 

18.0 

4.0 
9.0 

18.0 

Musl 
Release 

0.5 
1.2 
2.4 

O.S 
1.2 
2.4 

O.S 
1.2 
2.4 

For manufacturers' sales offices, see yellOW pages 

~l 
.. +i 5 7 

Contlct 
Ratings 

10 Watts 
200 VDC 
0.5 Amps 

10 Watts 
200 VDC 

G.S Amps 

10 Watts 
200VDC 
O.S Amps 

Br.ak 
Down 

Volt.g. 

300 

300 

300 

EEM 1991 
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OPEN FRAME REED 
RELAYS (SERIES C AND D) 

rt-----r1, • High Pertor-;::, l l I I ",~ mance, Low 

~.L 1"'. -"'Iri-::!c:. Cost Open 
~ ,...... Frame, PC 

,~ f--- :;!:l --I ~ Mount Dry Reed 
" •• ----'-1 ... \ Relays 

.L -':'~=.::, • Popular1.000" 
r:1-----1:1, T x.1 00" or 1.000" 

::;:.: 0 I I 
.111012.1011 : 1"'OFI1C 0 (;~:-;a.. X .150" Pin 

u---u'..L Spacing 
.L • Rigid Poly-

.:.~::::: 'I 2' t. 2. I' Tester R';llay '~.N' ' 2COO' ',OM Body with 
.~.~: lATCH'N. : "'j'" Epoxy Filled 
~ ..l.. Ends 

Specifications 
Power (Resistive Load) 
Voltage (Max. SWitchlngl 
Voltage (Min. Breakdown) 
Current (Max. Switching) 
Current (Max. Carry) 
Capacitance (Typical) 
Contact Resistance 

(Max. Initial) 
Operate Time (Typical) 
Release Time (Typical) 
Insulation Resistance 

(Min.) 
Lile (Low Level) 

Life (Rated Load) 

Temperature 
Vibration 
Shock 

Form AlB 
10 Watts 
200 VDC 
300VDC 
0.5 Amps 
2.0 Amps 

0.2 PI 

Form C 
3 Watts 
l00VDC 

200 VDC 
0.25 Amps 
1.2 Amps 

0.8 PI. 

0.2 Ohms 0.2 Ohms 
0.5 ms 0.5 ms 

0.2/0.5 ms 0.5 ms 

10"Ohms 
100x 10' 

Ooer. 
10 x 10' 

Oper. 

10'Ohms 
50 x 10' 
Oper. 
5x 10' 
Oper. 

40°C to +85°C 
20G to 2000 Hz 

50G @11 MS Duration 

ENCAPSULATED 
REED RELAYS 
(SERIES I AND J) 
• Total Environmental Protection 
• A Wide Variety of Coil and Contact 

Arrangement Available 

~
...-

.020 .37& 
(o.'1!~ 11.131 

~ Jf$ .... ", .. , 
.013 1.000 

,t,1OI ~12'.",~ 
1.111 

. lal.l, 

.100 2.141 0 o (I:) 0:1"-
"'0'---____ ;.,10 -.L 

Specifications 
Power (Resistive Load) 
Voltage (Max. Switching) 
Voltage (Min. Breakdown) 
Current (Max. Switching) 
Current (Max. Carry) 
Capacitance (Typical) 
Contact Resistance 

(Max. Initial) 
Operate Time (TYPlcall 
Release Time (Typicel 
Insulation Resistance 

(Min.) 
Life (Low Level) 

Life (Rated Load) 

Temperature 
Vibration 
Shock 

NOTE: 

FormAtB 
10 Watts 
200 VDC 
300 VDC 
0.5 Amps 
2.0 Amps 

0.2Pf 

Form C 
3 Walts 
l00VDC 
200 VDC 

0.25 Amps 
1.2 Amps 

0.8 PI 

0.2 Ohms 0.2 Ohms 
0.5 ms 0.5 ms 

0.210.5 ms 0.5 ms 

10'• Ohms 
100 x 10' 

Oper. 
10 x 10' 

Oper. 

10' Ohms 
50 x 10' 

Oper. 
5 x 10' 
Oper. 

-40°C to +850 C 
20G to 2000 Hz 

50G @ 11 MS Duration 

1. Electro-static shielding (E) Is optional. 
2. On latching relays, (+) indicates set positive. 

EEM 1991 

Con
tnt 
Forll 

Part Numbl! 
Coli Mil. Min. 

Nom. Res. Plck- Drop-
Coli (Ohms) up out 
VDC ±100/0 VDC VDC 

C 0 
End Side 
Call Call 

C051 A2RO D051 A2RO 5 500 3.8 0.5 

lA C121A2RO DI21A2RO 12 1000 9.0 1.2 

C241A2RO 0241A2RO 24 2000 18.0 2.4 

C052A2RO 0052A2RO 5 300 3.8 0.5 

2A C122A2RO 0122A2RO 12 750 9.0 1.2 

C242A2RO D242A2RO 24 1500 18.0 2.4 

C054A2RO 0054A2RO 5 150 3.8 0.5 

4A CI24A2RO 0124A2RO 12 375 9.0 1.2 

C244A2RO 0244A2RO 24 1000 IS.0 2.4 

C05182RO 005182RO 5 500 3.8 0.5 

18 C12182RO 012182RO 12 1000 9.0 1.2 

C24182RO 024182RO 24 2000 18.0 2.4 

C051C2RO 0051C2RO 5 500 3.8 0.5 

lC C121C2RO 0121C2RO 12 1000 9.0 1.2 

C241 C2RO 0241 C2RO 24 2000 18.0 2.4 

C052C2RO 0052C2RO 5 300 3.8 0.5 

2C C122C2RO 0122C2RO 12 750 9.0 1.2 

C242C2RO 0242C2RO 24 1500 18.0 2.4 

3.8 0.5 

Latc'- CI21K2RO 0121K2RO 12 500 9.0 1.2 

Ing C241K3RO 0241K3RO 24 2000 18.0 2.4 

Co.· 
tilt 
Form 

Plrt Numb., 
Coli MIX. 

I J NOli. RII. Pick-
Coli (Obms) up 
VDC ±10% VDC 

End Sid. 
Coli COli 

1051A2RO J051A2RO 5 500 3.8 

lA 1121A2RO J121A2RO 12 1000 9.0 

1241A2RO J241A2RO 24 2000 18.0 

1052A2RO J052A2RO 5 300 3.8 

2A 1122A2RO JI22A2RO 12 750 9.0 

1242A2RO J242A2RO 24 1500 18.0 

1053A2RO J053A2RO 5 250 3.8 

3A 1123A2RO JI23A2RO 12 500 9.0 

1243A3RO J243A3RO 24 2000 18.0 

1054A2RO J054A2RO 5 150 3.8 

4A 1124A2RO JI24A2RO 12 375 9.0 

1244A2RO J244A2RO 24 1000 18.0 

105182RO J05182RO 5 500 3.8 

I. 112182RO J12182RO 12 1000 9.0 

124182RO J24182RO 24 2000 18.0 

1052F2RO J052F2RO 5 250 3.8 

lA18 1122F2RO J122F2RO 12 500 9.0 

1242F3RO J242F3RO 24 2000 18,0 

1051C2RO J051C2RO 5 SOO 3.S 

Ie 1121C2RO J121C2RO 12 1000 9.0 

1241C2RO J241C2RO 24 2000 18.0 

1052C2RO J052C2RO 5 300 3.8 

2C 1122C2RO J122C2RO 12 750 9.0 

1242C2RO J242C2RO 24 1500 18.0 

1054C2RO J054C2RO 5 50 3.8 

4C 1124C2RO J124C2RO 12 300 9.0 

1244C2RO J244C2RO 24 SOO 18.0 

lA 1051 K3RO J051 K3RO 5 375 3.8 

Latcb- 1121K2RO J121K2RO 12 500 9.0 

I.. 1241K3RO J241K3R0 24 2000 18.0 

Min. 
Drop
lut 

VDC 

0.5 

1.2 

2.4 

0.5 

1.2 

2.4 

0.5 

1.2 

2.4 

0.5 

1.2 

2.4 

0.5 

1.2 

2.4 

0.5 

1.2 

2.4 

0.5 

1.2 

2.4 

0.5 

1.2 

2.4 

0.5 

1.2 

2.4 

0.5 

1.2 

2.4 

Wldtb 

.440 

.550 

.640 

.550 

.440 

.550 

.550 

Widtb 
(X) 

.375 

.475 

.575 

.700 

.475 

.575 

.375 

.500 

.875 

'.475 

For manufacturers' sales offices, see yellow pages 

Scbematic 
Top Vllw 

C 
End COli 

~ l' J , 

Schematic 
Top ~iew 

End Coil 

~ 
I' S 1 

Schematic 
Top View 

o 
Side Coli 

~ 
2' 'J I 

.~~;)-
-~ 1- 0 i. 

1 a I' 

Schamatic 
Top View 

J 
Sida Coli 

tti-~ 
~:ll 0 . , , 

Wt\ 
13 J • 

.(' ito 1)'-
K~J ' 

- ~ 0 ... 
13 I! 5 
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REED RELAYS (tj) American Relays, Inc. 
10306 Norwalk Blvd., Santa Fe Springs, CA 90670 - (213) 944-0447 - FAX (213) 944-0590 

------~--~--~~----~--------------------~------------
HIGH POWER SERIES OPEN FRAME 
• Miniature High Power Reed Relays. 50W Contact Rating. J.,-rr----rl 
• Capable of Handling High Inrush, Inductive and Capacitive Loads I.·.., t.w----u 
• Open Frame, Encapsulated and Axial Lead Packages are Available .... 

11.80) 

HIGH VOLTAGE SERIES 
• Miniature High Voltage Reed Relays 

L 

• Meets FCC Part 68 Voltage Breakdown Requirement 
• Open Frame, Encapsulated and Axial Lead Packages are Available 

::~f-_,,,,_,_c-lm~f' 

MERCURY WETTED SERIES 
• Miniature Reed Relay with Mercury Wetted Contact!> 
• No Contact Bounce 
• 50 Watts Contact Rating ENCAPSULATED 
• Open Frame. Encapsulated and Axial Lead Packages are Available 

M.rcury W.tt.d 

Specifications HighPow.r High Volta. FormA FormC 

Po_r (R.sistlv. Load) 50 Watts 25 Watts 50 Watts 50 Watts 
Voltag. (Max. Switching) 200VDC 1000 VDC 500VDC 600VDC· 
Voltag. (Min. Breakdown) 300VDC 2500VDC 1500VDC 1500VDC 
Current (Max. Switching) 1 Amp 1 Amp 2 Amps 1 Amp 
Current (Max. Carry) 2 Amps 2 Amps 3 Amps 2 Amps 
Capacitance (Typical) 0.2 PI 0.2 PI 0.3 PI 0.7 PI 
Contact Re.lslance (Max. Initial Typ.) 0.5 Ohms 0.2 Ohms 0.07 Ohms 0.07 Ohms 
Operal. Time (Typical) 0.5ms 0.5ms 
Rei .... Tim. (Typical) 0.5ms 0.2ms 
Insulelion Re.islance (Min. Typ) 10" Ohms 10" Ohms 
L1le (Medium Load) 10 x 10' Oper 100 x 10' Oper. 

1.5ms 
1.0 rna 

10" Ohms 
10' Oper. 

2.0ms 
2.0 ms 

10' Ohms 
10' Oper. 

·SEE NOTE 

Note: Dimension lor 2 Form C Mercury Encapsu
lated Relays. Length: 1.175. Width: .600. Height: 
.375. 

Life (Raled Load) 1 x 10' Oper 10 x 10' Oper 5 x 10' Oper. 5 x 10' Oper. 

PART NUMBERS AND OPERATING CHARACTERISTICS (@ 25°C) 
High Power 

Min. Coil Part Number Coli 
Nom. Max. Drop.. Res. R.s. 

ContaCI Coli Pick-up oul (Ohms) Open Encapsu- (Ohms) 
Form VDC VDC VDC ±10% Fram. taled ::1:10% 

5 3.8 0.5 500 C051A2TO 1051A2TO 500 

1A 6 4.5 0.6 125 C061A1T0 1061 Ai TO 125 

12 9.0 1.2 750 C121A1T0 1121A1T0 1000 

24 18.0 2.4 2000 C241A2TO 1241A2TO 2000 

5 3.8 0.5 100 C052A1T0 1052A1TO 100 

2A 6 4:5 0.6 100 C062A1T0 1062A1TO 100 

12 9.0 1.2 300 C122A1TO 1122A1T0 750 

24 18.0 2.4 1500 C242A2TO 1242A2TO 1500 

5 4.0 0.5 - NA - -
1C 12 9.0 1.2 - NA - -

24 18.0 2.4 - NA - -
5 4.0 0.5 - NA - -

2C 12 9.0 1.2 - NA - -
24 18.0 2.4 - NA - -

• Mercury wetted r.lays should be mounted within ::1:300 Irom vertical position. 

AXIAL LEAD SERIES 
• Encapsulated Axial Lead Reed Relays 

• . Axial Leads Allows Various Mounting Configurations. 

• Total Environmental Protection. 

• Nickel Plated Metal Tube. Provides MagnetiC Shielding 

• Formed Leads are Also Available 

SPECIAL RELAY DESIGN 
American Relays, Inc. is a custom relay specialist. Our major 
objective is to design and build parts that fulfill speCial require
ments for the reed relay user. 

High Vollage Mercury W.Itad* 

Part Number Coli Part Number 
Re •• 

Open Encapsu- (Ohms) Open Eneapsu- Schemallc 
Frame taled ::1:10% Frame tated Top View 

C051A2HO 1051A2HO 125 C051A1MO 1051A1MO 
4 E(OPT} 

C061A1HO 1061A1HO 125 C061A1MO 1061A1MO o t : 
C121A2HO 1121A2HO 750 C121A1MO 1121A1MO ?R 
C241A2HO 1241A2HO 2000 C241A2MO 1241A2MO 

. , , 

C052A1HO 1052A1HO 100 C052A1MO 1052A1MO 
5 4 E(OPT1 

C062/'11HO 1062A1HO 100 C062A1MO 1062A1MP o t n 
Cl22A2HO 1122A2HO 300 C122A1MO 1122A1MO ~ 
C242A2HO 1242A2HO 1500 C242A2MO 1242A2MO 

a,s 1 

- - 100 C051C1MO 1051C1MO 
... 

- - 350 C121C1MO 1121C1MO };W 
- - 1500 C241C1MO 1241 Cl MO , , , 

- - 75 C052C1MO 1052C1MO 
.7,4 

- - 300 C122C1MO 1122C1MO ~ - - 1200 C242C1MO 1242C1MO 2' 31 

• 1 Form A, 2 Form A, 1 Form B, 1 Form C and 2 Form C 
Types are Available 

• Various Contact Ratings Available 

• Contact American Relays, Inc. for Specific Part Numbers 
and Additional Options 

Our facility is designed and equipped for prompt, systematic 
processing of samples, prototype and production orders. 

e-1408 For manufacturers' sales offices, see yellow pages EEM 1991 



Accuracy 
The variation of unit perfonnance, Le., 
time delay, voltage trip point, etc., over 
the specified conditions of ambient 
temperature, input voltage range, and 
time between operations. 

Adjustability 
The changing of a unit set point, within 
the specified range of unit operation, by 
means of internal or external adjustment 
mechanism (i.e., changing time delay 
with potentiometer). 

Contact Rating 
The electrical power-handling capability 
of relay contacts under specified envi
ronmental conditions and for a pre
scribed number of operations. 

Delayed Interval Timing 
Function 
Input voltage is applied continuously. 
The timing cycle is started by momen
tarily actuating the control circuit. The 
functions of separate Delay-On-Operate 
and interval type timers are combined in 
one package providing a single OFF
ON-OFF output cycles· 
Also called: single shot. 

Delay-On-Operate Timing 
Function 
Application of the input voltage starts 
the time delay. At completion of the 
time delay, the relay contacts transfer. 
Also called: Delay-On-Make, On-Delay, 
Delay Relay, Delay-On-Pickup. 

Delay-On-Release Timing 
Function 
Input voltage must be supplied contin
uously to timer. Actuation of control 
circuit causes relay contacts to transfer 
immediately. Time delay starts when 
control circuit is released. The relay re
mains energized for the duration of the 
time delay--then de-energizes. 
Also called: Delay-On-Break, Off-Delay, 
Delay-On-Dropout, Delay-On
Energization. 

Frequency Sensor 
A device that monitors a predetennined 
overfrequency and/or underfrequecy con
dition, and changes output state when 
these conditions exist. 

Hysteresis 
The difference between the response of a 
unit or system to an increasing and a 
decreasing signal (example: a voltage 
sensor). 

Interval Timer Timing 
Function 
Application of input voltage causes re
lay contacts to transfer and time delay 
to begin. At completion of the time 
delay, the relay contacts return to de
energized state. 

Also called: Delay Interval, One Shot. 

Output Control 
The switching device, either solid-state 
or electromechanical, used in the unit to 
control the load connected to the output 
tenninal(s). 

Phase Sensor 
A device that monitors for proper phase 
rotation in 3-phase systems. 

Programmability 
Ability to modify function, time delay 
or input voltage of a timer. 

Recovery Timer 
(Delay-On-Operate/Interval 
Timer) 
The minimum time that input volt
age must be interrupted prior to 
time-out to insure a successive tim
ing cycle within the specified limits. 

(Delay-On-Release) 
The minimum duration of time that 
control circuit must be re-actuated to 
insure a new timing cycle when the 
control circuit is released. 

Recycle Time 
(Delay-On-Operate or 
Interval Timer) 
The minimum time that input volt
age must be interrupted after the 

timing cycle is completed to assure 
a successive timing cycle within the 
repeatability specified. 

(Delay-On-Release) 
The minimum duration of time that 
control circuit must be actuated to 
insure a successive timing cycle 
within the repeatability specified 
when the control circuit is released. 

Repeat Cycle Timer Timing 
Function 
Application of power automatically 
initiates continuous off-on cycling of 
the output relay. 
Also called: flasher, intervalometer 

Reset Time 
The time required for the contacts to 
return to nonnal position when power 
is removed. 

Reverse Polarity Protection 
Blocking circuitry arrangement within 
the timer to prevent damage or output 
actuation if reverse polarity input volt
age is applied. 

Tolerance 
The difference between specified and 
actual timing or sense point (factory 
setup tolerance). 

Transient Protection 
Prevents damage to unit if positive or 
negative transients are applied to the 
unit. Insures proper operation of the 
unit during and after transient occur
rence. Max. transients are usually 
specified as to amplitude and duration, 
i.e., lOOOV for 1 second. 

Trip Point 
The predetennined point at which a 
sensing device is set to change the out
put state. 

Voltage Sensor 
A device that monitors for a predeter
mined overvoltage and/or undervoltage 
condition, and changes output state 
when these conditions exist. 



4500 RELAYS 4500 

AZ ... SIMPLY THE BEST RELAYS 

Low Profile Relays 
SERIES AZ5 AZ7 AZ820 AZ830 AZ 830P AZ835 

FEATURES • High Sensitivity • Meets FCC 1500V • Meets FCC Part • Meets FCC Part • Polarized Magnetic • Low Profile, 
• Subminiature Size Surge Requirement 68.302 and 68.304 68.302 and 68.304 Bistable (Latching) 0.32" High 

• Low Cost • Low Profile • Bifurcated Pd-Ag • Polarized Coil Relay • High Sensitivity 

• Meets FCC Part • High Sensitivity Contacts • Dip Package • Meets FCC Part • Meets FCC Part 
68 .. 302 and 68.304 • Pd-Ag Contacts • Low Profile • Bifurcated Contacts 

68.302 and 68.304 68.302 
Available • Dip Package • Pd-Ag Contacts • Dip Package • Latching Versions 

Available • Bifurcated Contacts Available 
• Pd-Ag Contacts 

Available 

EPOXY SEALED Yes Yes Yes Yes Yes Yes 

Form 1 Form C 2and4 Form C 2 Form C 2and4 FormC 2and4 Form C 2 Form C 
Form 0 Available 

fI) Rating Standard Duty: 2A@30VDC 2A@ 15 VDC 2 Pole: 2A@30VDC 2 Pole: 2A@ 30 VDC 1A@30VDC 

t (Resistive) 1A@30VDC or 50 VAC or30VAC or 60 VAC or60VAC or40VAC 
<C 0.5A@ 120 VAC 0.5A@ 125 VAC 1A@30VDCor 1A@60VDCor 1A@60VDCor 
I- 125 VAC 120VAC z Heavy Duty: 60VAC 
8 2A@30VDC 0.5A@60VDC 

0.5A @ 120 VDC or O.5A@120VDCor 
1A@ 120VAC or 125VAC 

240VAC 240VAC 
4 Pole: 2A@ 30 VDC 4 Pole: 2A@ 30 VDC 

or3OVAC or30VAC 
COIL VOLTAGE 5,6,9,12, 5,6,12,24, 5,6,9,12,24, 5,6,9,12,24, 5,6,9, 12,24, 5,6,9,12, 

24V (DC) 48V (DC) 48V (DC) 48V(DC) 48V (DC) 24V(DC) 

OPERATING Standard Coils: 2 Pole: 190 mW 250mW Standard Coils: Standard Coils Monostable Coil: 
POWER 220mW 4 Pole: 310 mW 200mW MonostabIe: 200 mW 100mW 
AT PICK UP Sensitive Coils: Sensitive Coils: Bistable (Latching) Bistable (Latching) 
VOLTAGE. 100mW 100mW Two: 180mW Single Coil: 100 mW 

Sensitive Coils Bistable (Latching) Monostable: 100 mW 
Bistable (Latching) Two Coil: 130 mW 

Two: 90 mW 

DIELECTRIC Coil to Contact: Between All Points: Between All Points: Between Open Between Open Between Open 
STRENGTH 1000 Vrms 1500 Vrms 1500 Vrms Contacts: Contacts: Contacts: 

Between Open Between Open Between Open 1000 Vrms 1000 Vrms 500 Vrms 
Between Contact Between Contact Between Contact Contacts: Contacts: Contacts: Sets: 1000 Vrms Sets: 1000 Vrms Sets: 1000 Vrms 500 Vrms 750 Vrms 1000Vrms 
Contact to Coil: Contact to Coil: Contact to Coil: 

1500 Vrms 1500 Vrms 1000Vrms 

fI) Electrical (Std. Duty) 5 x 105 _ 5 X 106 _ 5 X 105 - 5 X 105 - 5 X 105 _ 105 _ 
Z 
0 1A130 VDCor 1A126 VDC 1A130VDC 2A130 VDCor 2A130 VDCor 1A130 VDC or 
~ 4 x 105 _ 106 - 1A1125 VAC 1A1125VAC OjAl125VAC 
II: 0.5A1120 VAC 2A130 VDC 2 x 106 _ 2 X 106 _ w a.. 

(Hvy Duty) 2 x 105 -0 1A130 VDCor 1A130 VDC or 
w 2A130 VDCor 0.5A1125 VAC 0.5A1125 VAC II-
::J 2 X 105 _ ..... 
~ 1A1120VAC 
Ii: 
~ Mechanical 107 108 107 108 108 12x 106 

MAXIMUM 0.610 x 0.420 x 2 Pole: 0.795 x 0.394 x 2 Pole: 2 Pole: 0.630 x 0.390 x 0.315 
SIZE INCHES 0.450 1.200 x 0.826 x 0.458 0.453 0.788 x 0.390 x 0.371 0.788 x 0.390 x 0.366 
LxWxH 4 Pole: 4 Pole: . 4 Pole: 

1 :200 x 0.965 x 0.458 1.09 x 0.390 x 0.390 1.39 x 0.390 x 0.390 

Terminals I PC X X X X X X 
I Solder/Plug-in - - - - - -
UL/CSANDE UUCSA UUCSA UUCSA UUCSA UUCSA UUCSA 

AMERICA..N ZETTLER, INC. 
75 COLUMBIA· ALISO VIEJO, CA 92656 • PHONE: (714) 831-5000 • FAX: (714) 831-8642 

8·1410 For manufacturers' sales offices, see yellow pages . EEM 1991 



4500 RELAYS 4500 

AZ ... SIMPLY THE BEST RELAYS 

• Low Profile (Cont.) General Purpose Relays 

AZ845 AZ 253012531 SERIES AZ4 AZa AZ420 
• Micro Miniature Size • Low Profile 
• High Sensitivity • High Insulation 

FEATURES • Subminiature Size • High Sensitivity • Versatile Contact 
• Low Cost • Subminiature Size Configurations 

• Meets FCC Part 68.302 Resistance 

• Bistable (Latching) • High Sensitivity 
Versions Available • Long Life 

• Rugged Construction • Low Cost • Wide Switching Range 

• Meets FCC Part • Wide Switching • High Sensitivity 
68.302 and 68.304 Range • Long Life 

• Wide Switching • Class F (155°C) Range Version Available 

Yes Yes EPOXY SEALED Yes Yes Yes 

2 Form C 1 and 2 Form C Form 1 FormC 1 Form A and C 1-6 Form C 
Forms A, B, D Avail. 

lA@30VDC 2A@26VDC 
or60 VAC lA@120VAC 0.5A@125VAC 

f!? 
Rating 3A@30VDC FormA: 10A@ 2A@28VDC 

0 (Resistive) or 125 VAC 30 VDC or t20 VAC ort15VAC 

~ 5A@30VDC FormC:3A@ 3A@30VDC 
or 125 VAC 30 VDC or 200 VAC or 115 VAC 0 

0 tOA@t25VAC 6A@30VDC 7.5A@30VDC 
or 300 VAC or115VAC 

3,5,6,9,12, 5,6,12,24, 
24V (DC) 48V (DC) 

COIL VOLTAGE 5,6,9,12,24, 5,6,9,12,24, 3 thru 115V (DC) 
48V (DC) 48V (DC) 

Monostable Coil: Standard OPERATING 230mW 110t0210mW Standard Coils: 
79 mW (3-12 VDC) 1 Form C: 125 mW 
113 mW (24 VDC) Sensitive 
Bistable (Latching) 1 Form C: 80 mW 

Two Coil: Standard 113 mW (3-12 VDC) 2 Form C: 250 mW 169 mW (24 VDC) 

POWER Standard Coil: 450 to 850 mW 
AT PICK UP 210mW Sensitive Coils: 
VOLTAGE 40 mW per pole, 

Sensitive Coil: 25 mW per pole 
110mWtol40mW Available 

Between Open Contact to Contact: 
Contacts: 500Vrms 
750 Vrms 

Contact to coil: 
Between Contact 500Vrms Sets: 1000 Vrms 

DIELECTRIC Contact to Contact: Contact to Contact: 
STRENGTH 1000Vrms 750 Vrms Between All Points: 

Contact to Coil: Contact to Coil: 1000 Vrms 
1500 Vrms 2000 Vrms 1500 Vrms Versions 

Available 
Contact to Coil: 

1000 Vrms 

2 x 105 _ 106 _ 

lN30VDC lN26VDCor 
105 _ 0.5N115VAC 

0.5N125 VAC 2 x 105 -
2N26VDC 

orlN115VAC 

Ul Electrical 105 (LD) 3 x 105 _ 1 X 108 -z 
(at rated load) 3N120 VAC 10 mN6 VDC 0 

~ (MD) 1.8 x 105 - 1.5 X 106 _ 
a: 6N120 VAC 2N28VDCor.115VAC w 

2 x 105 -a.. 
(HD) 105 -0 5N28VDCorI15VAC w 10N120 VAC ... 1 x 105-:::::; ... 7.5N28 VDC or 

~ 115VAC 

5 x 107 107 ~ Mechanical 107 108 5 X 108 

0.551 x 0.354 x t Pole: MAXIMUM SIZE 0.866 x 0.635 x 0.745 0.830 x 0.630 x 0.560 2 Pole: 
0.158 1.090 x 0.593 x 0.445 INCHES 0.940 x 0.735 x 1.230 

2 Pole: LxWxH 6 Pole: 
1.090 x 0.888 x 0.445 1.395 x 0.735 x 1.230 

X X Terminals I PC X X X 

- - I Solder/Plug-in - - X 

UUCSA UUCSA UUCSAJVDE UUCSA UUCSA UUCSA 

AMERICAN ZETTLER, INC. 
75 COLUMBIA· ALISO VIEJO, CA 92656· PHONE: (714) 831-5000 • FAX: (714) 831-8642 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1411 
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AZ ... SIMPLY THE BEST RELAYS 

Power Relays 
SERIES AZ690 AZ695 AZ696 AZ730 AZ735 AZ2100 

FEATURES • High Dielectric • Utilizes only 0.18 • Subminiature Size • High Dielectric • High Dielectric • Oversize Contact 
Strength,4000 Sq. In. of PCB Area • 10~, Low Profile Strength, 4000 Strength, SOOO Switching Up to 
Vrms • 5 Amp Switching in • High Sensitivity 

Vrms Vrms 30 Amps 
• Complete List of Miniature Size • Complete List of • Complete List of • Versatility of Both 

International • High Dielectric • Complete List of International Intemational PC & .250" Fast-Qn 
Approvals Strength, 3000 Vrms Approvals Approvals Approvals Tabs for Contacts 

• 10 Amp Switching • High Sensitivity • Dielectric Strength • 8 Amp Switching • 16 Amp Switching • Complete UL and 
Capability in 4000Vrms Capability in Capability in CSA Approvals 
Compact Size Compact Size Compact Size • Class F (155°C) 

Version Available 

EPOXY SEALED Yes Yes Yes Yes Yes Yes 

Form 1 Form A, B, or C 1 Form A 1 Form A 2 Form A, B, or C 1 Form AorC 1 Form A, B, or C 

~ 
Rating 10A@30VDC 5A@30VDC 10A@30VDC 8A@30VDC 16A@30VDC Form A: 3OA@ 30 
(Resistive) or 200 VAC or250VAC or250VAC or 120VAC or 200 VAC VDC or 240 VAC 

~ 1/4 HP 120 VAC 1/8 HP 120 VAC 112 HP 120 VAC Form B: 15A@30 
Motor Load Motor Load Motor Load VDC or 300 VAC 

0 Form C (NO): 0 A300 Pilot Duty 2OA@30VDC 
TV5 Rating or 300 VAC 

COIL VOLTAGE 5, 6, 9, 12, 24, 5,6,9,12,18, 5,6,12,24, 5,6,12,24, 6,12,24, 48V (DC) 5,6,9,12,15,18,24, 
48V(DC) 24V(DC) 48V(DC) 48V(DC) 48, 70, 11 OV (DC) 

OPERATING Standard Coils: 100mW 100mW Standard Coils: 3SOmW 500mW 
POWER 350mW 350mW 
AT PICK UP Sensitive Coils: Sensitive Coils: 
VOLTAGE 2SOmW 2SOmW 

DIELECTRIC Coil to Contact: Contact to Contact: Coil to Contact: Coil to Contact: Coil to Contact: Coil to Contact: 
STRENGTH 4000Vrms 750 Vrms 4000Vrms 4000Vrms 5000 Vrms 2500 Vrms 

Between Open Coil to Contact: Contact to Contact: Between Open Between Open 
Contact: 3000Vrms 2500 Vrms Contacts: 1000 Vrrns Contacts: 

1000 Vrms Between Open 10,000 V Surge, Max, 1500 Vrms 
Contacts: 40 Micro Seconds, 
1000 Vrms Contact to Coil 

~ 
Electrical 5 x 104 _ 105 _ 105 105 - 105 - 105 

10Al30 VDC or 5A130VDCor (at rated load) 8A130VDC 16A130 VDC (at rated load) 

~ 115VAC 250VAC 2 x 105 _ 2 X 105 _ 

W 2 X 105 _ 8A1115 VAC or 16A1120VAC 
~ 8A1250 VAC 6A1250VAC 105 -
w 14A1250VAC ~ 
~ .... 

i Mechanical 3 x 107 2x 107 107 3x 107 107 107 

MAXIMUM SIZE SLiMPAK- 0.690 x 0.256 x 0.492 1.180 x 0.394 x.638 1.110 x 0.496 x 1.030 1.110 x 0.469 x 1.040 OPEN 
INCHES 1.110xO.467x 1.030 1.20 x 0.970 x 0.618 
LxWxH THINPAK- ENCASED 

1.110x 1.030 x 0.441 1.270 x 1.080 x 1.100 

Terminals I PC X X X X X X 
I Solder/Plug-in - - - - - Quick Connect 
ULlCSAlVDE UUCSAlVDE UUCSA UUCSAlVDE UUCSAlVDE UUCSAlVDE UUCSA 

AMERICAN ZETTLER, INC. 
75 COLUMBIA· ALISO VIEJO, CA 92656· PHONE: (714) 831-5000· FAX: (714) 831·8642 
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RELAY PRODUCT 
SHOWCASE 

T: maintain its high quality 

standards and increase cus

tomer responsiveness, 

American Zettler manufactures 

many of its relay lines right at its 

headquarter facilities in Orange 

County, California. Utilizing state

of-the-art production equipment 

and advanced quality assurance 

techniques, American Zettler can 

support your program with com

petitively priced standard relays, 

or can desi{;Jn application-specific 

relays ideally suited to your 

requirements. 

RELAYS 

Al4 
UL -Approved PC Board Relay Sets the 
Standard in Price Performance 
• Subminiature Size 
• DC Coils to 48 VDC 
• 3, 5,10 Amp Contacts 

• Epoxy Sealed 
• Suitable for Class 8 

Applications 

• UL & CSA Approvals 

AlB 
High Sensitivity Relay Delivers High 
Reliability in Subminiature Package 
• High Sensitivity, 110 mW 

Pick-up 

• Epoxy Sealed 
• DC Coils to 48 VDC 
• 3, 6,10 Amp Contacts 

• Epoxy Sealed 
• Suitable for Class 8 & F 

Applications 

• UL, VDE, and CSA Approvals 

Al2100 
The Industry Leading 30 Amp Relay 
Gives You the Power of Choice 
• Up to 30 Amp Switching in 

Compact Size 

• Three Different Versions 
• Complete UL Approvals 
• 80th PC and "Trace-Saver" 

Quick Connect Terminals 

• Class 8 & F Applications 
• 1 Form A, 8, and C Contacts 

Available 

AMERICANZElTLER, INC. 
75 COLUMBIA. ALISO VIEJO, CA 92656. PHONE: (714) 831-5000. FAX: (714) 831-8642 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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AMPERITE 

RELAYS 

AAfPERITE 
600 Palisade Avenue 

Union City, New Jersey 07087 
• 

Phone: (201) 864·9503 • (800) 752·2329 • Fax: (201) 864-3955 

4500 

me De 

: Series B Series B Series C Series D Series Glass Tube Glass Tube 
Time Delay Relay Flasher Time Delay Relay Flasher Time Delay Relay Flasher 

Features • Thermal • Thermal • Solid State • 100% Solid State • Thermal • Thermal 
• EconQmical • Economical Timing Circuitry Timing Circuitry • Hermetically Sealed • Hermetically Sealed 
• Small Size • Small Size • Relay Output • Flash Resistive & • Extremely Wide • Extremely Wide 

• Compact Size Inductive Loads Temperature Temperature 
• I nstant Reset • Economical Operating Range Operating Range 

• Compact Size • Recommended • Recommended 
For Explosive For Explosive 

®. ®. Atmospheres ® Atmospheres ® 
Dimensions 1"3/3' x 1'/. x 7/. 1'31.. X 1'/. x 7/. 1"3/3, X 1'/. X 7/. 123/ .. x.1'/. x 7/. Octal: 23/4 x 1'/. Octal: 23/4 x 1'/. 
(In) 9-Pin: 2'12 x 7/. 9-Pin: 2V2 x 7/. 

Contact • Single Pole • Single Pole • Single Pole • Single Pole • Single Pole • Single Pole 
Arrangement Single Throw Single Throw Single Throw Single Throw Single Throw Single Throw 

• Single Pole 
Double Throw 

Input Voltage 1-240V AC/DC 1-240V AC/DC 5-240V AC/DC 5-240V AC/6-30V DC 1-240V AC/DC 1-240V AC/DC 

Contact 3A @ 115V AC 2A @ 115V AC V2A @ 115V AC 2A@115V AC inter. 3A @ 115V AC 'hA non-inductive 
Rating uses 2.3 watts Requires min. cur- 1.0A @ 32V DC 1'hA@115VACcont. uses 2.3 watts @ 115V AC 

rent of 60ma. Wire Draw: 12-24V@30ma uses 2.3 watts 
load across heater. 5-6V@60ma 

Mode Of • Delay on make • Delay on break • RC Analog Solid • Delay on make • Delay on break 
Operation (normally open) (normally closed) State Timing Cir- (normally open) (normally closed) 

• Delay on break Flasher cu itry With Solid • Delay on break Flasher 
(normally closed) State Switching (normally closed) 

• Off time delay • Off time delay 

Delay Time Fixed Fixed sec. Fixed: 1-120 F.P.M. Fixed Fixed 10-90 F.P.M. 
2 - 300 sec. 1 - 45 F.P.M. Adj.: .10-300 sec. Duty: 50% Octal: 2-300 sec. Duty 'h on 2f3 off 

Duty Cycle * Fixoo: .10-600 sec. 9-Pln: 2-120 sec. 
V3 on & 2f3 off *Adj.: 4-600 sec. 

Type Of Bimetallic Bimetallic Fixed or Screw Solid State Bimetallic Bimetallic 
Control Heater Operated Heater Operated Driver Poten- Switching: AC Heater Operated Heater Operated 

Contact Blades Contact Blades tiometer Adjustable units have Triacs, Contact Blades Contact Blades 
DC units have NPN 
Transistors 

Repeatability ±5% ±5% ±5% ±5% ±5% ±5% 

Tolerance ±20% ±20% ±5% ±5% ±20% ±20% 

Tamp. Range - 30°F to + 175°F - 30 OF to + 175 OF -10°F to + 140°F -10°F to + 140°F -176°F to + 275°F -176°F to + 275°F 

MounUng &. (4) 110, 250 or (3) 110, 250 or (4, 5 or 6) 110, 250 (3) 110, 250 or Plug in: Octal or Plug In: Octal or 
Termlniation Screw Terminals Screw Terminals or Screw Terminals Screw Terminals 9-Pin Base 9-Pin Base 

Panel or PC mount Panel or PC mount Panel or PC mount Panel or PC mou nt 

500,000 operations 500,000 operations 500,000 operations 500,000 operations 500,000 operations 500,000 operations 

8-1414 For manufacturers' sales offices, see yellow pages EEM 1991 



4500 RELAYS 

Aromat Relay Selector Chart 

New Providence, NJ 
Tel: (908) 464-3550 

Marlboro, MA 
101: (508) 481-1995 

Orlando, FL 
Tel: (407) 855-1075 

• 
• 

Gold-clad silver 

I,SOOV FCC 

(DC) 3, 4.5, 5, 6, 9, 
12,24 V 

(Single) 
(2C) 140mW 
(4C) 280mW 

(-L2)200mW 

Ii 
2C 

tilmllil 
4C 

Elk Grove ViUage, IL 
Tel: (708) 593-8535 

Ri.hardson, TX 
101: (214) 235-0415 

San Jose, CA 
Tel: (408) 433-0466 

• Highest sensitivity 
• Ultra-small size 
• 1,500V FCC 
• Surface-mount type 

available 

• 
Gold-clad silver 

1,500V FCC 

(DC) 3, 4.5, 5, 6, 9, 
12, 24,48V 

80mW (DC3to 
12V) 

140mW (DC 24V) 
260mW (DC48V) 

Garden Grove, CA 
Tel: (714) 895-7707 

Aromat Canada In •. 
Mississauga, Ontario 
Tel: (416) 624-3777 

• Ultra-slim size 
• High sensitivity 
• 1,500V FCC 

Gold-clad silver 

1,500VFCC 

(DC) 3, 4.5, 5, 6, 9, 
12,24V 

(Single) 
140mW (Up 10 
12VDC) 
200mW (24VDC) 

/'>(''''' 78'/x:;'?r 

~r -<"'~~1t 
~g.rot 

mJ Relay 

• 1,500V FCC • High sensitivity 
surge satisfied • 2 Form C contact 

• High sens~ivity • 1,5OQV FCC 

• High switching • Sealed construc-

power lion 

• 
Gold-clad silver Gold-clad silver 

(Silver palladium) 

1,500V FCC 1,500V FCC 

(DC) 1.5, 3, 5, 6, (DC) 1.5, 3, 5, 6, 
9, 12, 24, 48V 9,12,24,48V 

(Single) 200mW 
(300mW: 48V) 

(-L2) 180mW 
(360mW: 48V) 

• lC 

--2C 

1Illllllilltil 
. 4C 

Advanced m 
switehlnl 

technolol1. Aromat 

Memberot MMauMH:a Group 

4500 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1415 
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DF-RELA Y DSP-RELA Y R-RELA Y DR-RELAY DX-RELA Y DA-RELA Y 

• 
mos\' 2 fO(m 
C relays 

• High sensitivity 

• OIL 

8·1416 

• 
• 

Gold-clad silver 

2C 

10' 

l,OOOVrms 

l,500V FCC 

(DC) 1.5, 3, 5, 
6,9,12,24V 

(Single) 200mW 
(-L) 100mW 
(-L2)200mW 

New Providence, NJ 
Tel: (908) 464-3550 

Marlboro, MA 
Tel: (508)481-1995 

Orlando, FL 
Tel: (407) 855-1075 

e~ ,,/ ?'r 
01' 

_-1 
-1 

capacity 
• High sensitivity 
• High contact 

welding resist-
ance 

• High breakdown 
voltage 

• 
• 

Gold-flush cover 
silver alloy 

la, lalb, 2a 

10' 

5xtO' 

3,OOOV(ms 

5,OOOV surge 

(DC) 3, 5, 6, 9, 
12,24V 

(Single) 300mW 
(-L) 150mW 
(-L2) 300mW 

-1. 

-1a1b,28 

Elk Grove Village, IL 
Tel: (708) 593-8535 

Richardson, TX 
Tel: (214) 235-0415 

San Jose, CA 
Tel: (408) 433-0466 

shielded 
• High sensitivity 
• High speed 

operation 

• 
• 

Gold cobalt 

lC 

10' 

10' 

or 

l,OOOVrms 

l,OOOVrms 

(DC) 5, 6, 12, 24, 
48V 

-
Garden Grove, CA 
Tel: (714) 895-7707 

Aroma! Canada Inc. 
Mississauga. Ontario 
Tel: (416) 624-3777 

• High contact 
force 

• High break-
down voltage 

• High speed 
operation 

• 
• 

Gold cobalt 

lC 

10' 

10' 

750Vrms 

l,500Vrms 

l,OOOVnms 

l,500V FCC 

(DC) 3, 5, 6, 12, 
24,48V 

-

<.:r ~ ~"":(/ ., 

• DX2-HT~S 
with 2000 resis-
tance available 

• High radio Ire-
quency charac-
teristics 

• High shock and 
vibration resist-
ance 

• 
• 

Gold-clad 
silver alloy 

2C 

2xl0' 

3xl0' 

500Vrms 

500V(ms 

(DC) 3, 5, 6, 12, 
24V 

(Single) 125 to 
144mW 

(-L) 125 to 
144mW 

to 

Advanced 
switchin, 

technology. 

For manufacturers' sales offices, see yellow pages 

~ 
.732 •.. 

~,,_., .244 

II 

• OIL te(minal 
• Glass encapsu-

lated reed 
switch 

• 
Rh-plated 
nickel-iron alloy 

DC 

la,2a 

10' 

10· 

200VDC (1 min_) 

(1 min.) 

(DC) 5, 6,12, 
24V 

(1a) 230mW 
(2a) 325mW 

'. 

m 
Aromat 

EEM 1991 



~O __________________________________ ~R~E~LA~Y~S~ ________________________________ -=4~~ 

Aromat Relay Selector Chart 

New Providence, NJ 
Tel: (908) 464-3550 

Marlboro, MA 
Tel: (508) 481-1995 

Orlando, FL 
Tel: (407) 855-1075 

~" tf¥' 
• High insula-

tion resistance 
• High sensitivi-

ty 
• High speed 

operation 

• 

Rhodium 

500VDC (1 min.) 

500VDC (1 min.) 

(DC)1.5, 3, 5, 6, 
9,12,15,18, 
24V 

$111111* 
No shield pin 

*11111** 
1 shIeld pin 

**1111** 
2 shield pins 

Elk Grove Village, IL 
Tel: (708) 593-8535 

Richardson, TX 
Tel: (214) 235-0415 

'San Jose, CA 
Thl: (408) 433-0466 

472~1 .J7 

• Ultra-small 
type 

• High sensitivi-
ty 

• Sealed 
construction 

• 
Gold-clad silver 

lC 

10' 

5x 10' 

500Vrms 

500Vrms 

(DC) 1.5, 3, 5, 
6,9,12,24V 

280 to 300mW 

Garden Grove, CA 
Tel: (714) 895-7707 

Aromat Canada Inc. 
Mississauga, Ontario 
Tel: (416) 624-3777 

.-
• Excellent high 

frequency 
• High reliability 

and long life 
• Flux-resistant 

molded con-
struction 

• 

10' 

5xl0' 

1,000Vrms 

2,OOQVrms 

(DC) 5, 6, 9, 12, 
24, 48V 

450mW 

• 

.795 >r 

- l' 

• Excellent high 
frequency char-
acteristics 

• High sensitivity 
in small size 

• 
• 

Gold-clad silver 

lC 

3xl0' 

5xl0' 

SOOVrms 

1,000Vrms 

500Vrms 

(DC) 3, 5, 6, 9, 
12,24V 

(Single) 200mW 
(-L) 200mW 
(-L2) 400mW 

• 
Advanced 
switching 

technology_ 

EEM 1991 For manufacturers' sales offices, see yellow pages 

• Excellent high 
frequency 

• Wide selec-
tion 

• lA 24VDC 

• 
• 

Gold-clad silver 

lC,2C 

10' 

5xl0' 

1,000Vrms 

2,000Vrms 

SOOVrms 

(DC) 3, 5, 6, 9, 
12, 24,48V 

350 to 
400mW 

(-L) 180 ll'oomw 

(-L2) 350 to 

ill 
1c 

II 
2c 

m 
Aromat 
Memberof MatlW.ttIIa Group 

e-1417 



4500 RELAYS 4500 

, ~ 

DK-RELA Y SEB-RELA Y STE-RELA Y SP-RELA Y NF-RELA Y NB-RELA Y 

• Large capacity 
in small size 

• High sensitivity 
• High breakdown 

voltage 

• 
• 

Gold-flush cover 
silver alloy 

la 

10' 

5xlO' 

1,000Vrms 

4,OOOVrms 

(DC) 3, 5, 6, 9, 
12,24V 

200mW 

• 
New Providence, NJ 
Tel: (908) 464-3550 

Marlboro. MA 
Tel: (508) 481-1995 

OrIan!lo.FL 
Tel: (407) 855-1075 

B·1418 

option 

• High sensitivity 
• High vibration 

and shock 
resistance 

• Low thermal 
electromotive 
force 

• 
• 

Gold-clad 
silver alloy 

2a2b,4a 

10' 

10' 

750Vrms 

1,500Vrms 

(DC) 3, 5, 6, 12, 
24, 48V 

192 to 355mW 

lltl1111111 

Elk Grove Village. IL 
Tel: (708) 593-8535 

RIchardson, TX 
Tel: (214) 235-0415 
" 
S:nJose.CA 
Tel: (~) 433-0466 

-
1.220 

· .445 

..J-

~ option 

• Large capacity 
in small size 

• High inrush 
capability 

• 
• 

Gold-flush cover 
silver alloy 

lalb,2a 

10' 

10' 

1,200Vrms 

3,750Vrms 

6,OOOV 

(DC) 3, 5, 6, 9, 12, 
24,48V 

240mW 

11111111111 

Garden Grove. CA . 
Tel: (714) 895-7707 

Aromat Canada In.~ 
MissisS8llga. Ontario 
Tel: (416) 624-3777 

• 
1. .. 

, 
~ Relav option 

• High sensitivity 
• High vibration 

and shock 
resistance 

• Wide switching 
range 

• 

2C,4C 

10' 

5xl0' 

1,500Vrms 

3,OOOVrms 

(DC) 3, 5, 6, 12, 
24,48V 

300mW 

tm 
SP2 

SP4 

~/...-: .425. ., 
• 1,500V FCC 

surge satisfied 

• Low profile 
• High sensitivity 
• MBB contact 

available 

• 
Gold-clad silver 

(Silver palladium) 

2C, 4C, 20, 40 

10' 

750Vrms 

I,OOOVrms 

1,OOOVrms 

1,500V FCC 

(DC) 5, 6, 12, 2~, 
48V 

(2C) 300mW 
(4C) 480mW 

111111111111 
2c 

• 4c 

Advanced 
switching 

technology. 

For manufacturers' sales offices, see yellow pages 

1.3 ~X 'y8 -• 1500V FCC 
surge staisfied 

• Low profile 
• SA contact 

rating 
• Low profile 

• 
• 

lC 

2x10' 

10' 

I,OOOVrms 

2,OOOVrms 

1,500V FCC 

(DC) 3, 5, 6,12, 
24,48V 

400mW 

• 

m 
Aromat 
MemlMlroi M ..... lhlla Orotlp 

EEM 1991 



4500 

New Providence, NJ 
Tel: (908) 464-3550 

Marlboro, MA 
101: (508) 481-1995 

Orlando, FL 
Tel: (407) 855:1075 

EEM 1991 

'.1 42' 

• Flatpack and 
vertical type 

• OIL terminal 
• Bifurcated 

contacts 

• 
• 

Gold-clad 
Silver nickel 

Elk Grove Village, IL 
Tel: (708) 593-8535 

Richardson, TX 
Tel: (214) 235-0415 

San Jose, CA 
101: (408) 433-0466 

~ 
~/~ . "<W~ '29 

~, -

• 6POT Flat-
pack 

• Low operating 
power 

• MBB contact 
available 

• 
• 

Gold-clad silver 

(DC) 5, 6, 12,24, 
48V 

(single) 720mW 
(-L2) l,6OOmW 

• 
Garden Grove, CA 
Tel: (714) 895-7707 

Aroma! Canada Inc. 
Mississauga, Ontario 
Tel: (416) 624-3777 

~"""'-'.417 

11 ri !J' 
• Large capacity 

8A 
• Compact size 

• AC coils 

Gold-clad 
silver nickel 

lC 

10' 

l,OOOVrms 

2,OOOVrms 

(OC)290mW 
(AC)0_75VA 

mlflW 

~·'~1370 ----J 
~lJ 

• Sealed types 
available 

• Long life 
• Bifurcated 

contact 

Gold-clad silverI 
silver 

10' 

10' 

750Vrms 

l,500Vrms 

(2C) 
200 to 400mW 
(4C) 
500 to 700rnW 

u_;Jf' 
lDAtW;~ iff-! 

"A.· -1.:- - .. '];1'/'" At- B~I' .1.417 .1.2Jt 

. ~, 3_HCU. 

~.:::.u~ 

l~}:-:W 
li~14 OL , 

.-~ ., 

Advueed 
swltehinl 

teehnololY· 

For manufacturers' sales offices, see yellow pages 

4500 

• Compact size 
• High contact 

capacity 
• Safety-oriented 

between coil and 
contact 

• Flux-resistant type 
available 

• 
Silver alloy 

la,lC 

5xl0' 

750Vrms 

l,500Vrms 

5,OOOV surge 

(DC) 5, 6, 9, 12, 
24,48V 

400mW 

• 

Em 
Aromat 

8·1419 



4500 

• 5A, 10A types 
• Class B coil type 

available 
• High dielectric 

withstanding: 
5,OOOV surge 

• 
Silver alloy 

1C 

10' 

5x10' 

BOOVrms 

2,OOOVrms 

5,OOOV surge 

(DC) 5, 6, g, 12, 
24,48 V 

400mW 

• 
New Providence, NJ 
Thl: (908) 464-3550 

Marlboro, MA 
Tel: (508) 481-1995 

Orlando, FL 
Thl: (407) 855-1075 

8·1420 

size with univer-
sal terminal foot-
print 

• High switching 
capacity 10A 

• 
Gold-clad silver 

1a,1C 

10' 

10' 

750Vrms 

1,500Vrms 

(DC) 5, 6, 9, 12, 
24,48V 

360mW 

1. "'-1.3ch. 
~4·.051dia. 

~·~i 
T+- --.----+.}~ 

~ __ Jl 
.....J2!-'2.2_J 

. 079 .480 

Elk Grove Village, IL 
Tel: (708) 593-8535 

Richardson, TX 
Tel: (2t4) 235-04t5 

. San Jose, CA 
Tel: (408) 433-0466 

RELAYS 

.16A type available 
• Wide insula-

tion distance 
• High inrush 

current capability 

Silver alloy 

1a 2a 1a 1C 2C 

10' 

5x10' 

1,OOOVrms 

5,OOOVrms 

10,OOOV surge 

(DC) 6,12,24,4BV 

(AC) 115V 

530mW 

Garden Grove, CA 
Tel: (714) 895-7707 

Aromat Canada Inc_ 
Mississauga. Ontario 
Tel: (416) 624-3777 

• High dielectric 
withstanding: 
10,OOOV surge 

• Large capacity 
8A in compact 
size 

Silver alloy 

1C 

10' 

107 

1,OOOVrms 

2,500Vrms 

10,OOOV surge 

(DC) 5, 6, 12, 24, 
48V 

(Up to 24 V DC) 
480mW 
(48V DC) 
560mW 

• 

• Compact high 
capacity relay 
for inductive 
load 

• 
Silver alloy 

1a 

10' 

10' 

1,OOOVrms 

5,OOOVrms 

(DC) 5, 6, 9, 12, 
24,48V 

0.9W 

f27"O'~ 1087:1:..004 

"."0·'1 ....... • 543::1:.004 ~ 

,.---- - . 
I 1~i~ .- ---t--' 

12.0±0.1 10.0:1:.0.1 

A72:1:..Q04.~ 

AdvaDced 
switchiDg 

techDology. 

For manuf$.cturers' sales offices, see yellow pages 

4500 

available 
• TV-rated type 

available 
• High dielectric 

withstanding: 
10,OOOV surge 

Silver alloy 

1a I 2a 
1
1a1b 

10' 

5x10' 

2,OOOVrms 

4,OOOVrms 

10,OOOV surge 

(DC) 6, 12,24, 
48V 

(1a) 0.9W 
(2a, 1a1b) 1W 

iii 
1 • 

-2a,1a1b 

m 
Aromat 
MemMrol M.lIulhlla Group 

EEM 1991 



4500 RELAYS 

Aromat Relay Selector Chart 

New Providence, NJ 
Tel: (908) 464-3550 

Marlboro, MA 
Tel: (508) 481-1995 

Orlando, FL 
Tel: (407) 855-1075 

la,IC 

105 

10' 

1,500Vrms 

1,500Vrms 

(DC) 5, 6, 9, 12, 
15,18,24V 

890mW 

• High swilching 
capacily 55A 
inrush, 15A 
steady 

• TV-rated Iype 
available 

Silver alloy 

lb,lC 

10' 

5x 10' 

1,000Vrms 

2,000Vrms 

5,OOOV surge 

(DC) 6, 12, 24V 
(AC) 6, 12, 24, 
115V 

(DC) 1.2W 
(AC) 1.3VA 

• 
Silver alloy 

5xl0' 

2,000Vrms 

5,000Vrms 

10,QOOV surge 

(DC) 6, 12,24, 
48,110V 

6,12,24, 
220,240V 

(DC) 1.9W 
(AC) 3.2VA 

2-0IA. 4.5±0.1 
2-0IA. In:t.OO4 

!1~!!~4-j 

1. 

Elk Grove Village, IL 
Tel: (708) 593-8535 

Garden Grove, CA 
Tel: (714) 895-7707 

Richardson, TX 
Tel: (214) 235-0415 

San Jose, CA 
Tel: (408) 433-0466 

Aromat Canada Inc, 
Mississauga. Ontario 
Tel: (416) 624-3777 

Light weight 
• Completely water 

tight 
• Automotive 

direct plug,in 

Silver alloy 

la,lb 

10' 

2xl05 

500Vrms 

500Vrms 

(DC) 5, 9, 12, 24V 

1.8W 

(Termrnallayout) 

EEM 1991 For manufacturers' sales offices, see yellow pages 

• Flux-resistant 
• Ag-Pd contacts 

Iype available 

• 
Silver nickel 

(Silver palladium) 

2xl05 

10' 

(DC) 3, 5, 6, 12, 
24,48V 

(1C) 360mW 
(2C) 576mW 

-1C 

-2C 

Advanced 
switching 

technology. 

4500 

Silver nickel 

105 

10' 

(DC) 5, 6, 9, 12, 
24,48V 
(AC) 6, 12,24, 
48,115V 

(DC) 360mW 
(AC) 0.9VA 

flIIII111t 

m 
Aromat 

B·1421 



4500 RELAYS 4500 

::: ~ • ¥ ~ • ID" ~_ t', 

HC-RELAY HL-RELAY HP-RELAY HG-RELAY PC-5 RELAY VC-RELAY 

20 
10 
8 
5 
3 

• Wide applica
tions 

• Versatile range 
• Foot print com

patible with 
competitive types 

• 
Gold-flushed 
silver alloy 

2 A B!!H· 6i'!H'I'" I·"C1 
1 

lC 

2xl0' 

2,OOOVrms 

(DC) 6,12,24, 
48,110V 

12,24, 
220/240 V 

(DC) 0.9W 
(AC) 1.2VA 

New Providence, NJ 
Tel: (908) 464-3550 

Marlboro, MA 
Tel: (508) 481-1995 

Orlando, FL 
Tel: (407) 855-1075 

8-1422 

• Large 
• Compact size 
• Foot print com

patible with 
competitive types 

Silver alloy 

2C 

Sxl0' 

2,OOOVrms 

(DC) 6,12,24, 
(AC) 6,12,24, 

(DC) 0.9 to 1.0W 
(AC) 1.2 to 1.3VA 

Ie .. 
.181 

2C 

ffil 17.75 

t~il~699 

Elk Grove Village, IL 
Tel: (708) 593-8535 

Richardson, TX 
Tel: (214) 235-0415 

San Jose, CA 
Tel: (408) 433-0466 

life 
• Foot print com

patible with 
competitive types 

Silver alloy 

lC, 2C, 3C 

2xl0' 

2,OOOVrms 

110V 
120, 220/240V 

(DC) 1.SW 
(AC) 2.0VA 

Garden Grove, CA 
Tel: (714) 895-7707 

Aromat Canada Inc, 
Mississauga. Ontario 
Tel: (416) 624-3777 

• Large capacity 
20A 

Silver-cadmium
oxide 

2C, 3C, 4C 

2xl05 

2,OOOVrms 

(DC) 6,12,24, 
48,110V 
(AC) 6, 12,24, 
48,11S,220,240V 

(2C) 

(3C) 

(4C) 

2C 3C 

"'M 'o;~m .413 

'"' 7.' 

~.26 '7'/ 
.29' 

1~ .JIg ~ .2116 .669 

4C 

~l. .jg~ 

7. 171717 
.286 66a669669 

• Direct motor 
drive by IC 
output 

• Surge suppre
sion circuit in
corporated 

• Screw terminals 

Silver alloy 

4X,3X1Y,2X2Y 

2Sxl0' 

107 

2,SOOVrms 

(DC) 12, 24V 

SOOmW 

Drilling dimensions for 
mounting screw 

r -h 
I: I 

2·45dla hole . '325 
~~~~ I :1-9/32 

. 40-.- - -tyJ 
",9/32 

• Large capacity 
with Form X 
contacts 

• Screw terminals 
available 

Silver-cadmium
oxide 

1 x, 2X, 3X, 4X, 
lXIV, 2X1V, 2X2Y, 3X1V 

2.Sxl05 

10· 

2,SOOVrms 

(AC) 24, 48, 110, 
120, 220, 240V 
(DC) 12, 24, 48V 

S,Oto 6,6VA 

~ . ,10<'6"_ 
v. ~ 

~ 

~ 

Advanced 
swltcblng 

technology. m 
Aromat 

For manufacturers' sales offices, see yellow pages EEM 1991 



4500 RELAYS 4500 

Aromat PhotoMOS Relay 

New Providence, NJ 
Thl: (908) 464-3550 

Marlboro, MA 
Tel: (508)481-1995 

Orlando, FL 
Thl: (407) 855-\075 

EEM 1991 

5 rnA 

0.8 rnA 

2.2 rnA 

2.3 V 

3 V 

0.22 msec. 0.13 msec. 

msec. msec. 1 msec. 

0.07 msec. 0.07 msec. 

msec. 1 1 msec: 

6.30 
8 a 

0.60 
a 

5 mA 

0.8 rnA 

2.2 rnA 

2.3 V 

3 V 

12.4 a 
16 a 

0.09 msec. 0.38 msec. 0.41 msec. 0.21 msec. 0.18 msec. 

1 msec. 1 msec. 1 msec. msec. msec. 

0.08 msec. 

1 msec. 

0.08 msec. 0.08 msec. 0.07 msec. 

1 msec. 1 msec. 1 msec. 

0.07 msec. 

1 msec. 

Through hole terminal (Bottom view) Surface mount terminal 
Mounting pad (Top view) 

Elk Grove Village, IL 
Tel: (708) 593-8535 

Richardson, TX 
Thl: (214) 235-0415 

San Jose, CA 
Tel: (408) 433-0466 

Garden Grove, CA 
Tel: (714) 895-7707 

Aromat Canada Inc. 
Mississauga. Ontario 
Tel: (416) 624-3777 

For manufacturers' sales offices, see yellow pages 

1.9 
L ____ 8.3 .075 

.327 

Advanced 
switching 

technology. 

2.54 
.100 

2.54 
.100 

m 
Aromat 
M8mlMlroi Matflaahlta Group 

8-1423 



4500 

0.1 A 

300 

500 

1 rnA 

3mA 

0.4 rnA 

0.79 rnA 

1.25 V 

1.5 V 

0.21 msec. 
0.5 msec. 

0.05msec. 

0.2 msec. 

6·0.8 d,s. 5.08 
6·.031 dia. .200 

0.9 rnA 

3 rnA 

0.4 rnA 

0.85 rnA 

1.25 V 

1.5 V 

0.10 msec. 

0.3 msec. 

0.03 msec. 

0.1 msec. 

RELAYS 

300 

500 

0.31 rnA 

0.5 rnA 

0.1 rnA 

0.29 rnA 

1.1 V 

1.5 V 

0.89 msec. 

0.5 msec. 

0:22 msec. 

1 msec. 

Surface mount terminal 
Mounting pad (Top view) 

ffi-- tJ2.54 -E8--. .100 

L~. ~5ri 
19 -1.5 0~~1-W .059 

8.3~ 
.327 

UL (E57521). CSA (LR26550) 

4500 

500 

1 rnA 

3mA 

0.4 mA 

0.79 mA 

1.14V 

1.5 V 

0.21 msec. 

0.5 msec. 

0.05 msec. 

0.2 msec. 

PC board pattern Mounting pad 
(Bottom view) (Top view) 

Note: Meaning of symbol marks .,.: PC board terminal; I;r : Plug-in; &: Top-mounting; .... : Top-o;nounting with PC board terminals; Q: Surface-mounting 

8-1424 

New Providence, NJ 
11:1: (908) 464-3550 

Marlboro, MA 
11:1: (508) 481-1995 

Orlando,FL 
Tel: (407) 855-1075 

Elk Grove Village, IL 
Tel: (708) 593-8535 

Rkhardson, TX 
11:1: (214) 235-0415 

San Jose, CA 
11:1: (408) 433-0466 

Garden Grove, CA 
11:1: (714) 895-7707 

Aroma! Canada Ine. 
Mississauga. Ontario 
Tel: (416) 624-3777 

For manufacturers' sales offices, see yellow pages 

AdvaDced m 
switchlDI 

techDololY· 
Aromat 

EEM 1991 



4500 

FEATURES 
e Ultra-small size 
e High sansitlvlty: 

4500 

2 Form C; 140mW power consumption (single side stable type) 
4 Form C; 280mW p_ consumption (single side stable type) 

eSurge voltage withstand: 1500V FCC Part 68 

SPECIFICATIONS 
Contact 
~ 

=--=":'-=-Jr' Cantact..-al, 

-.g IlU<.lIWIII l11li_ --,Qn.~ noiiiopollallly 

WOSAflIIIng 

~ 
~,(al1811opm) 

EIeCbICII 1A3INDC, ........ 
~ (al2Ocpm) 0.81\ 125V AC .-

mminch 

2 Form C, 4 Form C 

50rnn 

Gold·clad silver 
3/J'N, 62.5VA ("",Ialive load) 

110Y DC, 125V AC 
1A 

10,.A.10mVDC 
1A'MNDC 

0.3A 110Y DC 
0,5A 125V AC 

10' 
2xlO' 

10' 

TYPES AND COIL DATA (at 20"C 68°F) 
1.2 Form C 

Notes: " Please _ "H' for seIf-elinchlng terminal types as T04EH-L-3V, Ta2EH-L-24V, 

eSealed construction aUows automatic washing. 
eSelf-cllnchlng terminal also available. 
e UUCSA recognized. 

2. Speclffad value of the pick-up, drop-out, set and reset voltage is With the condition of square wave coil pulse. 
3. Please note the following: the dl'CJP"OUt voltage; min. 10% of nominal voltage. the reset voltage; max. 75% of nominal voltage. 
4, Standard pecking: Tube:50pcs C8Se:l,OOOpcs 

DIMENSIONS Standard PC board tenminal 
2 Form C 

5!81~~~~~J~1I Rh~' 
.197.~:&;: , 

3,5 
,138 , 

.25 0,5 0.25 
01ti.k54 ,020 L7,~-f%\0 

,100 ,300 

Schematic (Bottom view) 
• Single sida stable 
(Deenergized condition) 

.1-coil latching 
(Reset condition) 

General tolerance: ±O.3 ± .012 

1 2 3 • 5 

~~ Uj 0 

~IO rn ~ 
DIrectIonindlcal:lon* 

New Providence, NJ 
Tel: (908) 464-3550 

Marlboro, MA 
lei: (508) 481-1995 

Orlando, FL 
Tel: (407) 855-1075 

Elk Grove Village, IL 
Tel: (708) 593-8535 

Richardson, TX 
Tel: (214) 235-0415 

SanJose,CA 
Tel: (408) 433-0466 

Garden Grove, CA 
Tel: (714) 895-7707 

Aroma! Canada Inc. 
Mississauga, Ontario 
Tel: (416) 624-3777 

4 Form C 

Schematic (Bottom view) 
• Single side stable 
(o-.erglzed condition) 

+1; :I 4 ~ 7 8 ~_ 
~UJUJ 

~ ,ffi,ffi 1~ 

Standard PC board tenminal 

.1-coil latching 
(Reset condnion) 

-~ ufw ~+ 
~ !"Fttffi ~ 

Advanced 
switching 

technology. 

EEM 1991 For manufacturers' sales offices, see yellow pages 

mminch 

m 
Aromat 
Member 01 Matsulhila Group 
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4500 

mminch 

SPECIFICATIONS 

TYPES AND COIL DATA (at 20"C 68°F) 

Notes: 1. Please add "H" for seIf-cllnohing termlnal1ypes as 

e High sensitivity: 
Nominal oPerating power; 80mW (Single side stable 3-12V type) 

eSurge voltage withstand: 1500V FCC Part 68 . 
e Minimal n'lagnetlci interference allows high deMity mounting. 
eSeaIed construction allows automatic _ehlng. 
eSelf-cllnching terminal also available, 
e UUCSA I'8COgnlzed. 

2. Surface-mount terminal type 

4500 

2. Specified value of the pick-up, drop-out, eel and reeet voltage Is with the cOndition of square wave coil pulse. 
3. Pi .... note tile following: the drop-out vol1age; min. 10% of nominal voltage, the reeet vol1age; max. 75% of nominal voltage. 
4. Stand8ld packing: Tube:50pcs Case:l,OOOpcs 

DIMENSIONS Standard PC board tsrminal 

3~!t~ ,.~ , I ~1'~ '~~39..-j 
.138j-

Schematic (Bottom view) 
Single side stable 

(Deenergized condition) 

1 234 5 

n ~ t..i.j 0 
, , r'T""i 
~ • 6 ~ 0 

10 9 8 7 6 

L7.62 
. i~ .&It .300 ~~g 

GeneiaJ tolerance: ±O.3 ±.012 
1-ooil latching 2-coil latching 

(Reset condition) (Reset conditi",,) 

12345 ~ 
nItJ..1° r~W!J 
~IrrL :kn1-

109876 JW9!,76J 

DIrection IrdCatIon* DIracIion indicationII' 

New Providence, NJ 
Tel: (908) 464-3550 

Elk Grove Village, IL 
Tel: (708) 593-8535 

Garden Grove, CA 
Tel: (714) 895-7707 

Marlboro, MA 
Tel: (508) 481-1995 

Orlando,FL 
Tel: (407) 855-\075 

Richardson, TX 
Tel: (214) 235-0415 

San Jose,·CA 
Tel: (408) 433-0466 

Aromat Canada Inc, 
Mississ3uga, Ontario 
Tel: (416) 624-3777 

Surface-mount terminal mm inch 

.rfrr1~ ~~ i 0.25 

~ 2.54 0.5 L~]~0~010 
Schematic (Top view) 

Single side stable 
(Deenergized condition) 

DIrectJonlnclcatkJn* 

.100 .020 .458±.020 
General tolerance: ±O.3 ±.012 

1-coil latching 2-coil latching 
(Reset condition) (Reset condition) 

109876 1109":761 

;t;ItJ..1° r~Uj~ 

i J1rrio ~~~ 12345 12345 

Di'ection indication· OhCtIon Indication· 

*Orientatfonaklpe located on top of relay 

Advanced 
switching 

technology. m 
Aromat 
Membercl Matlulhita Group 

8-1426 For manufacturers' sales offices, see yellow pages EEM 1991 



4500 4500 

FEATURES 
- Ultra-slim size for minimal PC board mounting requirements. 
-Small header area makes higher density packaging possible. 
-High sensitivity: 140mW nominal operating power 
-Surge voltage withstand: 1500V FCC Part 68 
-Saalad construction allo_ automatic cleaning. 
- Salf-cllnchlng tarminal also available 
- UUCSA recognized. 

mm inch 
Charactarlstlcs 

Max. qpotI1IIInOlIP88d(lll-_ 20cpm 

SPECIFICATIONS 
0penIIe !line (at nomIneI ~ Appro". 2msec. 
"-time (at nominal ~ Approx. 1msec. 

Contact Sot'1JMIt (IiiIcNng) (8t nomInII VCiftIOt) Approx. 2msec. 

Arrangement 2 Form C AallIIrie\1lllChlnQl(at"""*'al'lClllelll) Approx. 2msec. 
Initial __ • max. 

6Om1l 
(By WIItage drop fW lA1 
Contact rnawIaI GoJd-clad silver 

InIt/III ------- 750Vrms for 1 min. bNikdown , ...... __ 
1,OOOVrms for 1 min. voltage , ...... __ c:oII 
1.000Vrms for 1 min. 

Max. switching _ 
3rYW, 62.5VA 

Rating Max. awIIchIng voltage 110V DC. 125V AC 
FCC uga voltage . 

1,5OO\f ---~Iced) Max. swItchIng_ lA 

initial __ 

Min. 1,OOOMIl (at 500V DC) 

MIn. swtIchlng capability 10pA, IOmV DC 
TamparII\Ift rile (at __ ....... Max. 50 deg. 

lA30V DC AmbIent tamparaIUre 4IfC to +7O"C -4O'f to + 158"F 
ULICSA rating 0.5A 125V AC 

0.3A 110V DC 

E>cpected L~lal18Ocpm) 10' 

1iIe(min. 1=) 11A 3OVDC_ve 2x105 

openIIlons) I O.5A 125V AC I8IIsIIve 10' 

-- F_ 50G 

DoI\rUCIMI 100G 

VIbratIon ...- - laG. 10 to 55Hz at double amplitude of 3mm 

Dao1rucIIve 300, 10 to 55Hz at double amplitude of 5mm 

UI1It weight Appro •• 1.5g .053oz. 

TYPES AND COIL DATA (at 20°C 68°F) 

Operating function Part.....- NomInal voltage, Pk>k~":,..~' CoiI_. NomInaI~ng 
VDC 0(:1:10%) _.rriN 

TN2E·3V 3 2.25 64.3 140 

TN2E-4.5V 4.5 3.38 145 140 

TN2E·fW 5 3.75 178 140 

SIngle side stable TN2E-6V 6 4.5 257 140 

TN2E..QV 9 6.75 579 140 

TN2E-I2V 12 9 1,028 140 

TN2E-24V 24 18 2.880 200 

TN2E-L-3V 3 2.25 90 100 

TN2E·L-4.5V 4.5 3.38 203 100 

TN2E-L-5\I 5 3.75 250 100 

1 coli latching TN2E·L-6V 6 4.5 360 100 

TN2E·L·GY 9 6.75 810 100 

TN2E·L·12V 12 9 1,440 100 

TN2E·L·24V 24 18 3,840 150 

TN2E·L2·3V 3 2.25 45 200 

TN2E.L2-4.5V 4.5 3.38 101 200 

TN2E·L2·5V 5 3.75 '125 200 

2 ccR latching TN2E·L2-6V 6 4.5 180 200 

TN2E-L2-9V 9 6.75 405 200 

TN2E·L2·12V 12 9 720 200 

TN2E-l2·24V 24 18 1,920 300 

Notes: 1. Please add "H' for self-chncf'lIng terminal types as TN2E-L-H-12V. 
2. Specified value of pick-up, drop-out, set and reset voltage is with the condition of square wave coil pulse. 
3. Please note the following: the drop~out voltage; min. 10% of nominal voltage. the reset voltage; max. 75% of nominal voltage. 
4. S1andard _king: Tube:50pcs Case:l,OOOpcs 

DIMENSIONS mm inch 
Standard PC board terminal Schematic (Bottom view) 

New Providence, NJ 
Tel: (908) 464·3550 

Marlboro, MA 
Tel: (508) 481·1995 

Orlando, FL 
Tel: (407) 855·1075 

EEM 1991 

Elk Grove Village, IL 
Tel: (708) 593-8535 

Richardson, TX 
Tel: (214) 235-0415 

San Jose, CA 
Tel: (408) 433·0466 

1.385 
.055 

5.6 
.220 

General tolerance: ±O.3 ±.012 

Garden Grove, CA 
Tel: (714) 895-7707 

Aroma! Canada Inc. 
Mississauga. Ontario 
Tel: (416) 624-3777 

• Single side stable 
(Deenergized condition) 

1 23 4 5 

;~mo 
~lSmo 

109 8 7 6 
Di'ectiOn Indlcatioo* 

For manufacturers' sales offices, see yellow pages 

• H:olI latching 
(Reset condition) 

1 23 4 5 

~lIfTL 
+8 UJo 

109 8 7 6 

DJrectlonindlcatiori* 

* OrIentatIon stripe located on top of relay 

Advanced 
switching 

technology. m 
Aromat 
Memberof Matsuahlta Group 

8-1427 



( (415) 834-5888) 
ANTENNAS FILTERS RELAYS TEST EQUIPMENT 

Antenna Specialist Curtis Aleph International Fluke 
Cablewave Hardware J.W. Miller Allied Controls Simpson Electric 
Decibel Products Mallory American Zettler Triplett 

Stancor Aromat TIMERS 
AUDIO PRODUCTS C.P. Clare Agastat 

Argos FUSES 
Crydom Amperite 

Atlas Bussmann 
Coto Industrial Timer 

Bogen Littelfuse 
Gordos Magnecraft 

Quam U.S.D. 
Guardian Master Electronics 

Shure ITT Midtex 
Switchcralt Line Electric Omron 
University HARDWARE Magnecralt Potter & Brumfield 

3-M Master Electronics SSAC 
BATTERIES Alta Boots Midtex 

Duracell AMP Omron TOOLS & SOLDER 

Eveready Ico Rally Potter & Brumfield AMP 
E.F. Johnson Sigma Blazer Kodak 
G.C. Electronics Struthers-Dunn Ersin 

CABINETS 
Harvey Hubbell Theta-J Kester 

BUD 
Kulka Smith OK Machine & Tool 
OK Tools Paladin 

Calif. Chassis Panduit 
RESISTORS & Portasol 

Vector NETWORKS Ungar 
CAPACITORS R.G. Allen Weller 

R.G. Allen Bourns Xcelite 
E. F. Johnson Clarostat Helper Winch 
Mallory LAMPS & LIGHTING Mallory 

Sprague Eveready Ohmite TRANSFORMERS 
Chicago Minature Dormeyer 

CIRCUIT BREAKERS 
101 

Jellersons lEE SEMICONDUCTORS 
Heinemann Ledu Semi Inc. 

Microtran 
Potter Brumfield Luxo Semitronics Sola 
Waber Electric Leecralt Stancor 

Mag-Lite Thordarson 
CONNECTORS Stanley SWITCHES Triad 

AMP Arrow Hart U.T.C. 
Amphenol AMP 
Cablewave OUTLET STRIPS C&K TUBES 
E.F. Johnson Waber Cherry Electric Eimac 
Kulka G.C. G.E. 
Manhattan McGill National 
Paladin POT'S & CONTROLS Omron Raytheon 
Panduit Bourns Oslo R.C.A. 
Pomona Clarostat Otto Varian (Klystrons) 
Superior Ohmite Switchcralt TUBING 
Switchcralt Unimax Alpha 

Electrovert 
COUNTERS POWER SUPPLIES TERMINAL BLOCKS Heli-Tube 

Hecon & TRANSFORMERS AMP Panduit 
Kessler-Ellis Dormeyer Buchanan WIRE & CABLE 
Redington Microtran Curtis Alpha 
Stemco Sola Electrovert Belden 

Stancor Magnum Cablewave 
FIBER OPTICS Superior RDI Carol 

AMP Triad Stemen Iboco 
Amphenol Tripp-lite USD Madison 
Belden Cable UTC Vernitron-Beau Manhattan 
Madison Waber Weidmuller Quabbin 

( RB POTTER & BRUMFIELD J 
8-1428 For manufacturers' sales offices, see yellow pages EEM 1991 



The Mini-Giants® 

The Mini-Giants@ 
Micro Relays 

PART VOLT· 
NUMBER AGE DESCRIPTION 

0332017102 12V SPST W/BRACKET 

0332207101 12V SPST W/BRACKET 

0332207105 12V SPOT PCS MOUNT 

0332 204184 12V 
SPOT W/RESISTOR 

W/BRACKET 

0332014150 12V SPST W/BRACKET 

0332204150 12V SPOT W/BRACKET 

0332204159 12V SPOT W/RESISTOR 
(GMC) 

SPOT W/RESISTOR 
0332204171 12V 65 OHM COIL 

W/BRACKET (GMC) 

0332016102 12V SPST 

0332206101 12V SPOT 

0332206106 12V SPOT 

0332204164 12V SPOT PCB MOUNT 

0332014125 12V SPST WIBRACKET 

0332204101 12V SPOT 

The Mini-Giants@ 
Electrical Relays 

The Skirted 
Mini-Giants@ 
Electrical Relays 

The Sealed Skirted 
Mini-Giants@ Electrical 
Relays 

N.D. Contact N.C. Contact 
Resistive Motor ReslSllve MOior 

Lold Load Load Load 

20A 20A - -

20A .20A 10A 10A 

20A 20A 10A 10A 

30A 15A 20A 15A 

30A 15A - -
30A 15A 20A 15A 

30A 15A 20A 15A 

30A 15A 20A 15A 

15A 12A - -
15A 12A 10A SA 

30A 24A 10A SA 

30A 15A 20A 15A 

30A 24A - -
30A 24A 20A 16A 

The Mini-Giants@ 
Metal Cap 
Electrical Relays 

SWitching Cycles 
Resistive Resistive MOlar 
Load N.D. Load N.C. Load N.D. 

100,000 - 50,000 

100,000 100,000 50,000 

100,000 100,000 50,000 

100,000 50,000 100,000 

50,000 - 50,000 

50,000 50,000 50,000 

100,000 50,000 100,000 

100,000 50,000 50,000 

250,000 - 100,000 

250,000 100,000 250,000 

50,000 50,000 250,000 

100,000 50,000 100,000 

250,000 - 100,000 

250,000 250,000 100,000 

MOlar 
Load N.C. 

-
50,000 

50,000 

. 50,000 

-
50,000 

50,000 

50,000 

-
100,000 

50,000 

100,000 

-
100,000 

Robert Bosch Corporation Automotive Group 0 Dept. UO/SHE2 0 

2800 South 25th Avenue, Broadview, Illinois 60153 0 Telephone: (312) 86505301 

EEM 1991 For manufacturers' sales offices, see yellow pages 

Bosch, 
The 

Rig'ht 
Relay 

99.9990/0 
Of The 
Time 

With the lowest failure rate in the 
industry, less than 1/100th of one 
percent, a Bosch relay can make any 
product a more reliable product. 
Bosch relays are assembled, tested 
and inspected by a totally automated 
system assuring you of exceptional 
reliability. To receive more informa
tion about the Bosch relays call us at 
(312) 865-5301 and ask why a Bosch 
Relay's the right relay all of the time. 

8·1429 



4500 RELAYS . 4500 

CP CLARE Corporation 

Clare 0 D~D©©l~D@[fU Chart Electromagnetic Relays & Reed Switches 

Product 
Name Contact Form Contact Material 

RELAYS FORM A, B 
MRBS 1A RUTHENIUM 
PRMA 1A, 2A, 1B RUTHENIUM 
OSS3 1A RUTHENIUM 
OSS4 1A RUTHENIUM 
CUPV 1A,2A,1B,1A1B,2A2B RUTHENIUM 
CUP1 1A THRU 5A, 1B, 2B RUTHENIUM 
OSS7 1A RUTHENIUM 
OSS9 1A RUTHENIUM 
PRME 1A RUTHENIUM 
MRB 1A, THRU 6A, 1 B, 2B RUTHENIUM 
951 1A THRU 5A 
MSS2 1A 
MSS4 1A 
MSS6 2A 
MSS7 1A 
CUP6 1A THRU 5A, 1B 
CUP 5 1A THRU 5A, 1B 
MMRB 1ATHRU 5A 
MRBV 1A,1B 
HRM 1A,2A 
HRB 1ATHRU 6A 
851 1ATHRU 5A 

RELAYS FORM C 
PRMA 1C 
922 1CTHRU 4C 
HGZM 1C,2C 
LX 2C 
LM44 2C 
LA 4C 
LB/LBP 6C 
LC 12A,6B6C 
MHC 1C,2C 
HGJM 1C,2C 
HGWM 1C, 2C, 10, 20 
HGRM 1C, 2C, 10,20 
HGSM 1C, 2C, 10,20 
HGSR 1C,1D 
HGM 10,20 
HG 10,20 

Product 
Name Contact Form 

REED SWITCHES 
FR2 1A 
MA1 1A 
MH2 1A 
HGZ 1C 
HGW 1C 
HG1 10 

SALES OFFICES 
CP CLARE CORPORATION 
Theta J Solid State Division 
Wakefield, MA. 
TEL: 617-246-4000 
FAX: 617-246-1356 

RUTHENIUM 
MERCURY 
MERCURY 
MERCURY 
MERCURY 
MERCURY 
MERCURY 
MERCURY 
RUTHENIUM 
MERCURY 
MERCURY 
MERCURY 

RHODIUM 
RHODIUM 
MERCURY 
SILVER-PO, GOLD 
SILVER-PO, GOLD 
SILVER-PO, GOLD 
SILVER-PO, GOLD 
SILVER-PO, GOLD 
MERCURY 
MERCURY 
MERCURY 
MERCURY 
MERCURY 
MERCURY 
MERCURY 
MERCURY 

Contact Material 

RUTHENIUM 
MERCURY 
MERCURY 
MERCURY 
MERCURY 
MERCURY 

CP CLARE CORPORATION 
EI Toro, CA. 
TEL: 714-586-0650 
FAX: 714-586-8905 

Maxiumum 
Switching 

Nominal Input Life @ Signal 
Power(mW) Operate (10 VDC, 10 mAl 

Power I Voltage I Current Reference 5V Time (ms) Level Loads 
(VA) (VDC) (A) Version (Typical) (No. Operations) 

5. 75 0.15 10 1.30 200 x 10· 
10 100 0.50 50 0.25 200 X 10· 
10 100 0.50 63 0.30 200 X 10· 
10 100 0.50 50 0.25 200 X 10' 
10 200 0.75 175 0.45 300 X 10' 
10 200 0.75 73 0.70 300 X 10' 
10 100 0.50 50 0.25 200 X 10' 
10 100 0.50 167 0.40 200 X 10' 
10 100 0.50 50 0.25 200 X 10' 
10 200 0.50 111 1.00 200 X 10' 
10 150 0.75 132 0.50 200 x 10' 
30 350 0.75 178 1.20 200 X 10' 
30 350 0.75 178 1.20 200 x 10· 
30 350 0.75 312 1.20 200 X 10' 
30 350 0.75 178 1.20 20x10' 
30 350 0.75 179 2.00 200 X 10· 
30 350 1.00 179 1.60 100 x 10' 
30 350 0.75 125 1.60 200 X 10· 
40 200 1.00 125 2.00 100 X 10· 
50 350 1.00 75 1.60 1000 X 10' 
50 350 1.00 125 2.00 1000 X 10· 
50 350 1.00 208 2.00 1000x10· 

3 100 0.25 125 1.50 20x10' 
3 28 0.25 125 2.00 20x10· 

50 350 1.00 568 2.50 100x10' 
60 220 2.00 200 2.00 100x10' 
30 125 2.00 400 3.00 10 X 10· 
30 100 1.00 1100 15.00 100 X 10· 
30 100 1.00 1100 15.00 100 X 10· 
30 100 1.00 1100 15.00 100 X 10' 
50 350 1.00 161 2.00 1000 X 10' 

100 500 2.00 200 1.00 2000 X 10' 
100 500 2.00 213 1.00 2000 X 10' 
100 500 2.00 357 1.75 2000 x 10· 
100 500 2.00 290 1.75 2000 X 10· 
100 500 2.00 357 1.75 2000 X 10' 
250 500 5.00 2100 3.00 2000 X 10' 
250 500 5.00 625 3.00 2000 x 10· 

Maxlumum 
Switching 

Nominal Input Life @ Signal , 
Power(mW) Operate (10 VDC, 10 mAl 

Power Voltage Current Reference 5V Time (ms) Level Loads 
(VA) (VDC) (A) Version (Typical) (No. Operations) 

10 200 0.50 10-40 OP NI 0.50 200 X 10· 
30 350 0.75 30-700P NI 1.00 200 x 10' 
50 350 1.00 30-650P NI 1.00 1000 X 10' 
50 350 1.00 35-70 OP NI 2.50 1000 X 10· 

100 500 2.00 60NI MAX 1.00 2000 X 10' 
250 500 5.00 120-180 OP NI 3.00 2000 x 10' 

CP CLARE CORPORATION 
Chicago,lL 

CP CLARE CORPORATION 
Hicksville, LI., N.Y. 

TEL: 312-262-7700 
FAX: 312-262-7819 

TEL: 516-933-3645 
FAX: 516-433-4412 

B·1430 For manufacturers' sales offices, see yellow pages 

Approvals 
(UL,CSA, Packaged 

FCC 68 BSI, Etc.) Type 

NO BSI METAL 
YES UL, VDE MOLDED 
NO PLASTIC 
YES UL MOLDED 
NO BSI, PTB PLASTIC 
NO PLASTIC 
NO BSI,VDE MOLDED 
NO PLASTIC 
NO MOLDED 
NO UL METAL 
NO MOLDED 
YES VDE MOLDED 
YES MOLDED 
YES PLASTIC 
YES BSI,VDE MOLDED 
YES , PLASTIC 
YES PLASTIC 
YES METAL 
NO METAL 
YES METAL 
YES METAL 
YES MOLDED 

NO MOLDED 
NO METAL 
YES PLASTIC 
YES UL,CSA PLASTIC 
YES UL,CSA PLASTIC 
YES PLASTIC 
YES PLASTIC 
YES PLASTIC 
YES PLASTIC 
YES UL METAL 
YES METAL 
YES UL METAL 
YES METAL 
YES METAL 
YES METAL 
YES METAL 

Approvals 
(UL,CSA, Packaged 

FCC 68 BSI,Etc.) Type 

GLASS 
GLASS 
GLASS 
GLASS 
GLASS 
GLASS 

CP CLARE Of Canada, Ltd 
Toronto, OntariO, Canada 
TEL: 416-336-1644 
FAX: 416-336-8854 

EEM 1991 



4500 RELAYS 

CP CLARE Corporation 
Theta J. Solid State Division 

Clare 0 D~D©@l~D@[Jj) Chart Solid State Relays 
Typical Output 
Characteristics 

Typical 
Control Typical 

Product Output Characteristics Operate 1/0 Isolation 
Name Contact Form Switch Device 

Blocking 1_ Load Ion-Resistance 
Voltage Current (A) (Ohms) (mA) Time (mS) Type (Vrms) FCC 68 

AC/DC SWITCHES 
LCA 1A,2A MOSFET 400 .170 20 2 
XCA 1A,2A MOSFET 300 .100 25 5 
OMA 1A,2A MOSFET 300 .100 25 10 
LCB 1B,28 MOSFET 350 .120 20 2 
LAA 2A MOSFET 350 .170 20 2 
LBB 2B MOSFET 350 .170 20 2 
LCC 1C MOSFET 350 .170 20 5 
LBA 1A,1B MOSFET 350 .170 20 2 

AC POWER SWITCHES 
PM 1A SCR 600 .500 N/A 2 
PD 1A SCR 600 1 N/A 2 
PS 1A SCR 600 1 N/A 2 

OF'02 1A SCR 600 1.5 N/A 10 
OF'OSD 1A TRIAC 600 3 N/A 10 

MX 1A TRIAC 600 1 N/A 10 
JT 1A TRIAC 600 10 N/A 10 

OF'OS 1A TRIAC 600 5 N/A 10 
OF'10 1A TRIAC 600 10 N/A 10 

SPECIALTY PRODUCTS 
LDA1XX N/A TRANSISTOR 50 .100 N/A 6 
LDA2XX N/A TRANSISTOR 50 .100 N/A 6 

TS 1A,1B MOS FETI 350/50 .170/.100 20 2 

FDA N/A 

SALES OFFICES 
CP CLARE CORPORATION 
Theta J Solid State Division 
Wakefield, MA. 
TEL: 617-246-4000 
FAX: 617-246-1356 

TRANSISTOR 
IC N/A 

CP CLARE CORPORATION 
EI Toro, CA. 
TEL: 714-586-0650 
FAX: 714-586-8905 

N/A N/A 2 

CP CLARE CORPORATION 
Chicago, IL. 
TEL: 312-262-7700 
FAX: 312-262-7819 

1 2500 
1 2500 
2 1500 
1 2500 
1 2500 
1 2500 
1 2500 
1 2500 

8.3 2500 
8.3 2500 
8.3 2500 
8.3 4000 
8.3 4000 
32 2500 
32 2500 
8.3 4000 
8.3 4000 

N/A 2500 
N/A 2500 

1 2500 

1 2500 

CP CLARE CORPORATION 
Hicksville, L.I., N.Y. 
TEL: 516-933-3645 
FAX: 516-433-4412 

EEM 1991 For manufacturers' sales offices, see yellow pages 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

YES 
YES 
YES 

N/A 

4500 

Approvals 
(UL, CSA, Package 
BSI,Etc.) Type 

UL, BABT 6 PIN, 8 PIN 
UL, BABT 6 PIN, 8 PIN 
UL,BABT 6 PIN, 8 PIN 
UL, BABT 6 PIN, 8 PIN 
UL, BABT 8PIN 
UL,BABT 8PIN 
UL,BABT 8 PIN 
UL, BABT 8 PIN DIP 

UL, VDE 6 PIN DIP 
UL, VDE 16 PIN DIP 
UL, VDE 8PINSIP 

UL PLASTIC 
UL PLASTIC 

UL, CSA PLASTIC 
UL, CSA PLASTIC 
UL,CSA PLASTIC 
UL,CSA PLASTIC 

UL, BABT 6 PIN DIP 
UL,BABT 8 PIN DIP 
UL,BABT 8 PIN DIP 

8 PIN DIP 

CP CLARE Of Canada, Ltd 
Toronto, OntariO, Canada 
TEL: 416-336-1644 
FAX: 416-366-8854 

8·1431 



4500 RELAYS 4500 

Military Grade/Half Size Relays 
RELAY' CONTACT RATiNG/ COIL FEATURES CONFIGURATION VOLTAGES 

~ 
-Low Level • Welded, hermetically sealed enclosures 

• Low contact resistance 

HFW to 3.0 Amps 5 to • Sensitive version available 

-1 Form C,2 Form C 48.0VDC • Excellent RF switching 
(Standard Sensitivity) • Ambient temp rating -65°C to + 125°C 

2 Form B, 2 Form A • Qualified to MIL·R·39016/6Ievel L, M & P 
(Request Brochure Half Size 1·91) 

-Low Level • Welded, hermetically sealed enclosures 

:2f- JC HFW4A 
to 4.0 Amps • Low contact resistance 

5 to • ExceUent RF switching 

(4 Amp Rating) -1 Form C,2 Form C 48.0VDC • Ambient temp rating -65°C to + 125°C 
:... I~ (.., "- 2 Form B, 2 Form A 

• Designed to MIL-R-39016 
(Request Brochure Half Size 1-91) 

-Low Level • Welded, hermetically sealed enclosures 
• Low contact resistance 

~ HMS to 2.0 Amps 5 to • Energy-saving 100/125 milliwatt sensitivity 
• Excellent RF switching 

.. :.~~;;. (Sensitive Series) -1 Form C,2 Form C 36.0VDC • Ambient temp rating -65°C to + 125°C 

2 Form B, 2 Form A • Qualified to MIL-R-39016/44 level L, M & P 
(Request Brochure Half Size 1-91) 

-Low Level 
• Welded, hermetically sealed enclosures 
• Low contact resistance 

Q HMB to 3.0 Amps 6 to • Bifilar transient suppression 
...•• . '.\ ...... • Excellent RF switching 

(BifiIar Coil) -1 Form C,2 Form C 26.5 VDC • Ambient temp rating -65°C to + 125°C 
v) 'V' u 2 Form B, 2 Form A • Qualified to MIL-R-39016/22 level L, M & P 

(Request Brochure Half Size 1-91) 

~ 
- Low Level • Welded, hermeticaUy sealed enclosures 

LS to 2.0 Amps 5 to 
• Low contact resistance 
• Single or dual latch version 

(2 Pole Latching) - 2 Form C, 48.0VDC • Excellent RF switching 
I '. (DPDT) • Qualified to MIL-R-39016/45 level L, M 

(Request Brochure Half Size 1·91) 

~ 
- Low Level • Welded, hermetically sealed enclosures 

• Low contact resistance 

LR to 2.0 Amps 5 to • Four pole design 

(4 Pole Latching) - 4 Form C 48.0VDC • Ambient temp rating -65°C to + 125°C 
• Designed to MIL-R-39016 

, ' (4PDT) (Request Brochure Half Size 1·91) 

~ 
- Low Level • Welded, hermetically sealed enclosures 

SR to 2.0 Amps 6 to 
• Low contact resistance 
• Four pole design 

(4 Pole Version) - 4FormC 26.5 VDC • Ambient temp rating -65°C to + 125°C 

(4PDT) • Qualified to MIL-R-39016/40 level L, M 
(Request Brochure Half Size 1-91) 

-4- l- SS 
- Low Level • Welded, hermetically sealed enclosures 

to 2.0 Amps 6to • Low contact resistance 
• Six pole hi-density design 

- 6 Form C, 26.5VDC • Ambient temp rating -65°C to + 125°C .un $I (6 Pole Version) 
(6PDT) • Designed to MIL-R-39016 

(Request Brochure Half Size 1-91) 

W 
• Low Level • Welded, hermetically sealed enclosures 

.--;::;., ' 

C-IOAMP to 10 Amps • Low contact resistance 
6 to • Unique hi-current design package 

~. ··;u (10 Amp Series) .1 FormC, 26.5VDC • Ambient temp rating -65°C to + 125°C 
• Designed to MIL-R-39016 

~ . (SPDT) (Request Brochure Half Size 1-91) 

SIZE (Case Size): H-.410 (10.41) 0-.410 (10.41) & W-.810 (20.57) 

til' ("Onnnlln;cot;ons Instrll,nents, Inc. 
P () B () \. ') 2 0 • f din i e \\, Nor I h Cdr 0 lin d 2 S 7 'W 
(701)h2S-1711. HI f XS774.3h. FAX (70,t) 62S-1439 

8-1432 . For manufacturers' sales offices, see yellow pages EEM 1991 
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RELAYS 4500 

Military Grade/Full Size Relays 
RELAY SIZE 

(Case Size) 

H .S75 
- (22.23)· 

D .400 
- (10.16) 

W .800 
-(20.32) 

CONTACT RATING/ 
CONFIGURATION 

FW&LFW 
• Low Level to 3.0 Amps 
.1 Form C, 2 Form C 

2 Form S, 2 Form A 
FW5A 
• Low Level to 5.0 Amps 
.1 Fonn C, 2 Form C 

2 Form S, 2 Form A 

COIL 
VOLTAGES 

6.3 to 
1l0.OVDC 

FEATURES 

• Welded, hermetically sealed enclosures 
• Low contact resistance 
• Sensitive version available (FW only) 
• Excellent RF switching 
• Ambient temp rating _65° to +125°C 
• One and two coil operation (LFW only) 
• Qualified to 5757/10 (FW only) 

(Request Data Sheet FWf>89) 

Military Grade/Other Relays 
-,-- H- 1.300 

• Low Level 
• Welded. hermetically sealed enclosures 

PF 11"" (33.02) • Very low contact resistance 
.515 to 10.0 Amps 6.0 to • Package volume .72 cub" inch 

10 Amp 
;1 D- • Excellent RF switching 

Power " (13.08) • 1 Form C, 2 Form C 115.0 VDC • Ambient temp rating -65°C to + 125°C 

Relay 
. .,:, w- 1.075 2 Form B, 2 Form A • Designed to MIL·R·5757/23 & 28 

"'·!JTe~ (27.31) (Request Da.a Shee. PF·85) 

H- (25.40) 
6.0 to 

• Low Level 120.0VDC • Qualified to M1L-R-5757/23 
D .515 & M1L-R-6106 (MS27245 

07 to 10.0 Amps or & MS27247) (13.08) 
• 10 Amp contact rating w- 1.015 .2 FormC 115.0VAC • DC & AC coils 

(25.7S) 60/400 Hz 

H- 1.34 • Welded, hermetically sealed enclosures 
(34.04) • Low Level • Low contact resistance 

• Welded construction 1.14 to 2.0 Amps 26.5 VDC • 100 G ShocK. (2S.96) 
• 4 Form C, 6 Form C • Ambient temp rating -65°C to + 125°C w- 1.06 • Qualified loMIL·R·5757/1 & 7 

(26.92) (Request Da.a Sheet RD·83) 

H- 1.575 
(40.01) • Low Level 6.0 to - Compact 2 pole design D .71S to 2.0 Amps 

5O.0VDC • Military construction 
(18.24) .2 Form C • Herme~cally sealed 

W 1.062 
-(26.97) 

H 1.407 
. (35.74) 

• Low Level 6.0 to • Efficient 6 pole design D. 1.320 to 2.0 Amps 48.0VDC - Military construction . (33.53) 
• 6 Form C - Hermetically sealed 

W1.843 
·(46.S1) 

• 150.0 Amps 6.0 to • 150 Amp contact rating 
.1 Form X - High power switching 

120.0VDC - Up to 4 pole contacts 
to 4 Form X - Optional hermetic sealing 

1.2S1 
• Low Level 

• Welded. hermetically sealed enclosures 
(32.54) • Low contact resistance 

SF to 2.0 Amps • 40 milliwatt sensitivity 
D- .400 1.8 to • Excellent RF switching 40MW (10.16) • 1 Form C, 2 Form C 4O.0VDC • Amblent temp rating -65°C to + 125°C Sensitive W .. 800 2 Form B, 2 Form A • Designed.o MIL·R·5757!13 Relay (20.32) (Reques. Da.a Sheet SF·85) 

H· .410 
• Hermetically sealed enclosures (10.41) • Low Level • Low contact resistance 

D- .230 to 1.0 Amps 3.5 to • Total volume only .046 cubic inch 
(5.84) • 1 Form C, 2 Form C 53.0VDC • Excellent RF switching 

• Ambient temp rating -65°C to + 125°C 
2 Form g, 2 Form A • Qualified '0 MIL·R·39016/34, L & M level 

(Request Data Sheet MFW6-88) 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1433 
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RELAYS 

TO-5Relays 

• Built in accordance 
with M1L-R-39016/9 

• 130mW Sensitivity 
• -65°C to + 125°C 
• 30G Vibration 
.75G Shock 

• Built in accordance 
with M1L-R-39016/15 

• QPL Version Pending 
i • Diode Coil 

Suppression 
• 130mW Sensitivity 
• -65°C to + 125°C 
• 30G Vibration 
• 75G Shock 

• 180mW Sensitivity 
• -65°C to +85°C 
• lOG Vibration 
• 30G Shock 

• Diode Coil 
Suppression 

• 180mW Sensitivity 
• -65°C to +85°C . 
• lOG Vibration 
.3OG Shock 

CONTACTS COn.s SIZE 

• DC Rating: 
• Resistive - low level to 

1 amp/ 28 VDC 
• Contact Resistance: 

.0.1 ohm max before life 
• 0.2 ohm max after life 

• Contact Arranaement: 
• 2 Form C (DPDT) 

Nominal 
Voltage 
5.0VDC 
6.0VDC 
9.0VDC 

12.0VDC 

• State-of-the-art cleaning 
techniques and precious metal 
contact material with gold plating 

18.0VDC 
26.5VDC 
3O.0VDC 

• Built in accordance 
with MIL-R-39016/11 

• QPL Version Pending 

• -65°C to + 125°C 
• 60mW Sensitivity 
• 30G Vibration 
• 75G Shock 

• Built in accordance 
with M1L-R-39016/16 

• QPL Version Pending 
• Diode Coil 

Suppression 
• -65°C to + 125°C 
• 60mW Sensitivity 
• 30G Vibration 
• 75G Shock 

Coil 
Resistance 

500 
980 

2200 
3900 

.8800 
15600 
2500 0 

• Diameter: 
• Enclosure (max) -

.335 inches (8.51) 
• Base (max) -

.370 inches (9.40) 

• Height (max): .280 (7.11) 

• All welded construction, 
hermetically sealed 

• Diode Coil 
Suppression 

• -65°C to +85°C • -65°C to +85°C 
• 90mW Sensitivity 
• lOG Vibration 
.30G Shock 

• 90mW Sensitivity 
• lOG Vibration 
.30G Shock 

CONTACTS COILS SIZE 

• DC Rating: 
• Resistive - low level to 

1 amp/ 28 VDC 
• Contact Resistance: 

.0.1 ohm max before life 
• 0.2 ohm max after life 

• Contact Arrangement: 
.2 Form C (DPDT) 

• State-of-the-art cleaning 
techniques and precious metal 
contact material with gold plating 

Nominal 
Voltage 

5.0VDC 
6.0VDC 
9.0VDC 

12.0VDC 
18.0VDC 
26.5VDC 
36.0VDC 
48.0VDC 

Coil 
Resistance 

1000 
2000 
4000 
8500' 

1600 0 
3300 0 
6500 0 

11000 0 

• Diameter: 
• Enclosure (max) -

.335 inches (8.51) 
• Base (max) -

.370 inches (9.40) 

• Height (max): .375 (9.53) 

• All welded construction, 
hermetically sealed 

Options for all TO-5 Relays 
• Terminal Lengths • Ground Pins 
• Special Coils • Spreader Pads 

4500 

For manufacturers' sales offices,see yellow pages EEM 1991 
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RELAYS 

.100 Grid Relays 
TC TCD HC HCD 

Military Relay MUitary Relay Commercial Rela Commercial Rela 

• Built in accordance • Built in accordance 
with MIL-R-39016/17 with MIL-R-39016/18 

• QPL Version Pending • QPL Version Pending 

• Diode Coil • Diode Coil 
Suppression Suppression 

• -65°C to + 125°C • -65°C to + 125°C • -65°C to +85°C • -65°C to +85°C 
• 130mW Sensitivity • 130m W Sensitivity • 180mW Sensitivity • 180mW sensitivity 
• 30G Vibration • 30G Vibration • lOG Vibration • lOG Vibration 

• 75G Shock • 75GShock .30G Shock .30G Shock 

CONTACTS COILS SIZE 

• DC Rating: 
• Resistive - low level to 

1 amp/ 28 VDC 
• Contact Resistance: 

• 0.1 ohm max before life 
• 0.2 ohm max after life 

• Contact Arrangement: 
• 2 Form C (DPDT) 

Nominal 
Voltage 
5.0VDC 
6_0VDC 
9.0VDC 

• State·of-the-art cleaning 
techniques and precious metal 
contact material with gold plating 

12.0VDC 
18.0VDC 
26_5VDC 

TCS 
MUitary Relay 

• Built in accordance 
with MIL-R-39016/41 

TCSD 
Mili Relay 

• Built in accordance 
with MIL-R-39016/42 

Coil Resistance 
TCTCD HCHCD 

500 640 
980 980 

2200 2200 
3900 400 0 
8800 8800 

1560 0 1600 0 

• Width & Depth: 
• Enclosure (sq. max) -

.335 inches (8.51) 
• Base (sq. max) -

.370 inches (9.40) 

• Height (max): .280 (7.11) 

• All welded construction, 
hermetically sealed 

HCS 
Commercial Rela 

HCSD 
Commercial Rela 

• QPL Version Pending • QPL Version Pending 

• Diode Coil 
Suppression 

• Diode Coil 
Suppression 

• -65°C to + 125°C • -65°C to + 125°C • -65°C to +85°C • -65°C to +85°C 
• 60mW Sensitivity .60mWSensitivity 

• 30G Vibration • 30G Vibration 

• 75G Shock • 75G Shock 

• 90mW Sensitivity 
• lOG Vibration 
.30G Shock 

• 90mW Sensitivity 
• lOG Vibration 

• 30G Shock 

CONTACTS COILS SIZE 

• DC Rating: Nominal Coil • Width & Depth: 
• Resistive - low level to Voltage Resistance • Enclosure (sq. max) -

1 amp/ 28 VDC 
5.0VDC 1000 .335 inches (8.51) 

• Contact Resistance: 6.0VDC 2000 • Base (sq. max) -• 0.1 ohm max before life 
9.0VDC 4000 .370 inches (9.40) • 0.2 ohm max after life 

• Contact Arran!l)ment: 12.0VDC sooo • Height (max): _375 (9.53) 
• 2 Form C (DP T) 18.0VDC 1600 0 

• All welded construction, 
• State-of-the-art cleaning 26.5VDC 32000 

techniques and precious metal 36.0VDC 65000 hermetically sealed 
contact material with gold plating 48.0VDC 11000 0 

Options for all.100 Grid Relays 
• Terminal Lengths • Ground Pins 
• Special Coils • Spreader Pads 

IIIT'-ICommunications Instruments, Inc. 
p. O. Box 520 •. Fairview, North Carolina 28730 
(704) 628-1711 • TELEX 577436 • FAX (704) 628~1439 

4500 

For manufacturers' sales offices, see yellow pages 8·1435 



4500 RELAYS 4500 

RELAY (Case Size) FEATURES 

H- .197 3VDC • Bifurcated contacts gold clad 

(5.0)* • 2 Form C (DPDT) 5VDC 
silver·palladium. 

• Rated low level to 1 Amp switching. 

D- .354 • Low Level 6VDC • Long ute-Mechanical 100 milliort ops. 
up to • High sensitivity. 

(9.0) 1 Amp30VDC 9VDC • Completely sealed. 

MQ W .551 Resistive 12VDC • UL & CSA Approval pendi~. 
• Meets FCC Part 68,I000VA & 1500V peak. 

MM 

MD 

MP4 

III 
MA MB MC 

(6 Pole) 

C 

- (14.0) 24VDC 

H .428 • Low Level 3VDC 

- (10.87) (microwatts) 4VDC 
up to 2.0 Amps 5VDC 

D .410 24VDC 
6VDC - (10.41) • 2 Form C (DPDT) 12VDC 

W .410 1 Form C (SPDT) 
24VDC - (10.41) 1 Form A (SPST-NO) 

2 Form A (DPST-NO) 48VDC 

H .472 5VDC 
• Low Level - (12.0) 6VDC (microwatts) 

D .394 up to 2.0 Amps 9VDC 
- (10.0) 24VDC 12VDC 

W .795 • 2 FormC 24VDC 
(DPDT) - (20.2) 48VDC 

• Low Level 
H- .45 (microwatts) 5VDC 

(11.5) up to 2.0 Amps 6VDC 
1.20 24VDC 9VDC D- .4 Form C(4PDT) (30.5) 12VDC 4 Form D(4PDT)** 

W-~ [2 Form C(DPDT) 24VDC 
(24.5) 2 Form D(DPDT)** 48VDC 

"'*make before break 

Telephone . Relays 

Variable 

Variable 

Variable 

• Low Level (microwatts) 
to 2.0 Amps 28 VDC 

• MA·4 pole 
MB·6 pole 
MC·12 pole 

• Low Level to 10.0 Amps 
• Contact Arrangements: 

Long Frame: 
upt08 Form C 
Medium Frame: 
up t08 Form C 
Short Frame: 
upt04 Form C 

• Point Variations: 10 to 
52 point operation 

• Contact rating: 0.1 
Amp @ 115 VAC or 30 
VDC resistive 
Carry: 3.0 Amps 

6VDC 
12VDC 
24VDC 
48VDC 
60VDC 

6to 
250.0VDC 

6to 
llO.OVDC 

(Request Brochure MQ.9O) 

• Bifurcated contacts gold clad 
silver·palladium. 

• Rated for low level to 2.0 Amp switching. 
• Long Life-Mechanical 100 million ops. 
• .1 inch (2.54 mm) footprint. 
• Low contact resistance. 
• UL recognized file #E90612. 
• CompletelC sealed. 
• Meets FC Part 68, l000VAC & 1500V peak. 

(Request Data Sheet MM 5-89) 

• Two form C bifurcated contacts gold clad 
silver-palladium. 

• Completely sealed. 
• Contact rating from low level to 2.0 Amps 

switching-3.0 Amps carry. 
• Low contact resistance. 
• UL recognized File #E90612. 
• Conforms to FCC Part 68, l000VAC & 

1500V peak. 
• CSA approved #LR65354-1. 

(Request Data Sheet MD 4-90) 

• Long life: 100,000,000 mechanical operations. 
1,000,000 operations at 1.0 Amps. 

• Environment sealed. 
• Low contact resistance. 
• Contact ratins. From low level to 2.0 Amps 

switching-3. Amps carry. 
• UL recognized File #E90612. 
• Conforms to FCC Part 68, 1500V peak. 
• CSA approved #LR65354-1. 

(Request Data Sheet MP-4-86) 

• 4, 6, & 12 poles available 
• Bifurcated contacts 
• Low cost 
• PCB or plug in mounting 

(Request Date Sheet MAlMB 85) 

• Optional hermetic sealing 
• AC or DC operation 
• Fast operate and fast release times 
• Variety of accessories 
• Ambient temp rating -55°C to +85°C 
• Custom designs available 

(Request Catalog 502) 

• Optional sealing 
• Insulation resistance 1()9 n at 500 VDC 
• Fast operate and fast release times 
• Variety of switch mounting acccessories 
• Operating temperature +ooC to +85°C 
• Custom designs available 

(Request Catalog 601) 

til " Communications Instruments, Inc. 
p. O. Box 520 • Fain iew, North Carolina 28730 
(704) 628-1711 • TELEX 577436 • FAX (704) 628-1439 

8·1436 For manufacturers' sales offices, see yellow pages EEM 1991 



4500 RELAYS 

CII's new line of highly sensitive relays includes a broad range of types for low level to 10 Amp 
switching capability. These relays are proven performers with a solid history of reliable 
performance in aerospace, defense, telecommunications, commercial and industrial 
applications. 

• Series 4 - SPOT, DC sensitive relay 
• Series 5 - SPOT, AC/DC sensitive relay 
• Series 6 - Multipole, polarized 3-position relay 
• Series 22 - SPOT & OPOT sensitive, high 

performance relay 
• Series 26 - SPOT DC miniature relay 
• Series 32 - DPOT, Polarized, magnetic. 

latching relay 
• Series 33 - OPOT, Polarized, magnetically 

biased relay 
• Series 34 - OPOT, Magnetic latching polar relay 
• Series 35 - OPOT, DC Sensitive polar relay 
• Series 36 - OPOT, DC Half-size sensitive relay 

4500 

• Series 41 - SPOT, AC/OC High sensitivity relay '-----------------1 
• Series 42 - OPOT, AC/DC High sensitivity relay 
• Series 48 - SPDT, DC Rugged, sensitive relay 
• Series 72 - SPOT, Pulse & telegraph polar relay 

*These relays were formerly man
ufactured by Sigma Instruments, 
Division of Pacific Scientific. 

CII's new line of commercial and military grade relays offer 
a range from low level to 150 Amp switching capacity. These 
relays are highly reliable components that have been used 
for years in a wide variety of applications. 

• 02 Series - DPDT, Military grade relay 
• 03 Series - 6PDT, Multiple switching military relay 
• 07 Series -:- DPDT, 10 Amp Aerospace relay 
• 21 Series - SP, 3P, 4P, 6PDT, AC/DC Relay 
• 54 Series - DPDT, 4POT Open or sealed general 

purpose relay 
• 57 Series - DPDT, 4PDT Bifurcated miniature, 

general purpose relay 
• 62 Series - High voltage, 25KV relay 

I--___________ ~ • 82 Series - 150 Amp Power relay 

I 

*These relays were formerly man
ufactured by AIRPAX, Division of 
North American Philips. 

tllTMCommunications Instruments, Inc. 
p. O. Box 520 • Fairview, North Carolina 28730 
(704) 628-1711 • TELEX 577436. FAX (704) 628-1439 

EEM 1991 For manufacturers' sales offices, see yellow pages e·1437 



4500 RELAYS 

New Solenoids froUl CII 

Custom Solenoids 
CII offers a complete capability for 
manufacturing solenoids to satisfy 
low, medium or maximum pull force 
applications. Whether you require 
a TUBULAR, "C" FRAME or a 
BOX FRAME unit (in AC or DC) 
CII can custom-design and. build 
the solenoid you need at especially 
competitive prices. For more infor
mation, contact Communications 
Instruments Inc. 

CustOUl Relays 

• Build to Print 
• Custom Made 
• Unique Applications 
• Replacement! Alternative 

Design 
• Specialized Testing 
• RF Switching 

4500 

• Industrial/Commercial/Military 

B-1438 

• High Shock & Vibration 
• Extreme Temperatures 
• Application Engineering 

Assistance 

til "'.' Communications Instruments, Inc. 
p. o. Box 520 • Fairview, North Carolina 28730 
(704) 628-1711 • TELEX 577436 • FAX (704) 628-1439 

For manufacturers' sales offices, see yellow pages EEM 1991 
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t 0 0 

Make Make, 

t£:g Make, SPST-NO Break 

B 
.~ K 

of-
0 

Break Center off 
SPST-NC SPOT • 0 

C 

o---F: 
L " 0 0 

Break, Make Break, • 0 (Transfer) Make, 
SPOT Make • 0 

D 

:£ U 

~L-o Make, Break 0 Double 0 
(Continuity make 
Transfer) Contact 

on arm 

E V 0 ! ! 0 
Break, 

0 Double break J) Make, 
Break Contact on arm 

F 0 W 0 • Double break, 
Make, • 0 Double make, 
Make • 0 Contact 0 • 

on arm 

G C X :rL-o Break, Double 0 
Make 0 make 

H i g y 0 ! ! 0 
Break, 0 , Break, • 0 Double break 
Make 

I 
0 ~. 

Z 0 :,: : Make, Double make 
Break, Double break 
Make L.o SPOT-DB 0 



4500 RELAYS 4500 

COTO WABASH MOLDED REED RELAYS 
SIP (SERIES 9000) AND 

SURFACE MOUNT (SERIES 9200) 55 DuPont Drive, Providence, R.I. 02907 
(401) 943-2686 FAX (401) 942-0920 

MECHANICAL SPECIFICATIONS 

0760 -j~020 IUENTIFIESt--- MAX~ 0.10"""1 MAX 

PIN HI 1mitiJ T I 0305 

1 5 2 3 6 4 .-1003 .. 1 .. ex 
0.011 REF I~J JJ -=io 125 -!~ 0.010 o;~ :!OOl ,.GOO 1 

0.140 04000~ 

r~-- ---ill 
o03D 002 JL~~2 

0.075 I-- 0.750 ---t 0020 0·091lliPARTING LINE 
TvP1 '*== I· J 5' DRAFT FOUR 
I ~ PIN'1 E= : SIDES 
124~ ~I i 
0051 
,--- 1 0

.
250 r 

0:80 ==C ~0010 
003;1" 

TERMINAL STYLE LOCATION AND COPLANARITY TOLERANCE ± .003 

9201·2 'J' BEND 9201·2 GUU WING 9201·2 RADIAL 

,----___ -,i 
~ o.010Ll·190 

C0.700~--r 
F~ 
1---- 0.800 --------I 

ORDERING INFORMATION SURFACE MOUNTED 
SIP 

To order a Coto relay, assemble a part number from the 
data to describe the desired parameters. 

Model Number 9DXX - XX - XX 
01 = SPST, 4 Pin SIP j Model Number 92XX - XX - XD Terminal Style 

02 = son Coxial Shield.SPST, 6 Pin SIP 
03 = .SPST, 4 Pin SIp, Recommended For Load Switching 
Coil Voltage 
05 = 5 Volts Nominal-------------f 
12 = 12 Volts Nominal--------------i 

00 = NoOption-OmitO's -----------~ 
01 = Internal Diode·----------------I 

".SmA_~_ I J E O=GuliWing For Low Level Ax' I 
Switching 4 Pin 1 = la 

02 = SPST, son Coaxial 2 = 'J' 
Shield 6 Pin 3 = Radial 

Coil Voltage 
05 = 5 Volts Nominal 
12 = 12 Volts Nominal . 

~TEST CDNDITII)NS 

COIL RESISTANCE 

COIL DRIVE VOLTAGE 

RELAY OPERATE VOLTAGE 

RELAY RELEASE VOLTAGE 

5 10L OIL 
12 10LT COIL 
5 10LT COIL 

12 10LT COIL 
5 VOLT COIL 

12 VOLT COIL 
5 VOLT COIL 

12 VOLT COIL 
:CHINI iVOLTAGE (DC/PeakAC. Resistive) 
'CHINI i CURRENT (DC/PeakAC, Resistive) 
IV RRENT (DC/PeakA(, ReSistive) 
rACT OWER_RAIII\!l ( :iPeakAC. Resistive) 

LIFE EXPECTANCY 

DIELECTRIC STRENGTH 
(DC/Peak AC) 

u"~"ull"Nut 

(@ ignal Level <1.0 V .. 010A 
(S.. :hing >" ) V. Consult Factorvl 

25°e. 40% RH 
40°C. 95% RH 

ACROSS OPEN CONTACTS: 
CONTACTS TO SHIELD: 

CONTACTS & SHIELD TO COil 

UNll MIN 
n 450 
n 900 

VIlC -
VDC -
VIlC -
VDC -
VDe 0.4 
VIlC 1.0 
Volts -
Amps -
Amps -

W -
x 10' 500 
x 10' -

n 10" 

n 10" 
Volts 250 
Volts -
Volts 500 

1 
-
-
-
-
-
-
-
-
-
-

10" 

10" 
-
-
-

MAX 
550 
1100 

6.5 
15 

3.75 
9.0 
-
-

200 
0.5 
1.0 
10 
-
-

0.150 

0.200 

-
-
-
-

MIN 
31S 
675 
-
-
-
-
0.4 
1.0 
-
-
-
-

500 
-

10" 

10'" 
250 
500 
500 

)82 

YP MAX 
50' 385 
50 825 
5 6.5 
12 15 
- 3.75 
- 9.0 
- -
- -
- 200 
- 0.5 
- 1.0 
- 10 
- -
- -

0.150 

0.200 

10" 

10" -
- -
- -
- -

MIN 
225 

-
-
-
-
0.4 
1.0 
-
-
-
-

500 
-

10" 

250 
-

500 

9201 
TYP 

250 

-
-
-
-
-
-
-
-
-
-

10" 

-
-
-

9.0 
-
-

200 
0.5 

.0 
10 
-
-

.150 

.200 

-
-
-
-

MIN 
135 

-
-
-
-
0.4 
1.0 
-
-
-
-

500 
-

10" 

250 
500 
500 

9202 
TYP MAl 
150 165 

- 9.0 
- -
- -

- '0:5 
- 1.0 

- -
- -

.150 

.200 

10" 

- -
- -
- -

~8~~~8TgPEN ~No~S~hie~ld~L=======t=j PP~II j:=~ _-=~O~ _.70~=:1 :...~00=t=~ --=t=Il OI~.~Obl-C!I.od====tO~ _.7~0:t=~1.-0~t=====tIo)~~0:bO[!D~@jo 
Shieldouarnina p - - - - 0.10 0.30 - - - - 0.10 ~~ 

Vb'i!'ofLONTACTS -:2~~'=""'i:~de 1~lldoatii,----nQ-------+------'7-~-+--=-::::+--,~,,-,.4 '---4--= 22_~.0+---=-::::-+-I~-I.4~~-==---+----=::::=--+-~1. _:'..-4-1-----:~~1.0~1-::::=-+----=-=----l---=,. --1 

Shieldouarnina - - - - - - - - -
CDNTACTTO SHIELD Contacts open and shieldlloatina - - - - - - - -
OPERATE TIME (lncl. boynce@Nom. voltaoel msec. - - - -

No supression msec. - - - -
RELEASE TI ME msec. - - - -

Diode & Zener suporessed msec. - - - -
Operate: O( -20 - -20 - -=20 - J, -=20 

TEMPERATURE RANGE 0( - 50 - -50 - ---=50 - 100 ---=50 
221 221 

ALL RATINGS AT 25'C UNLESS NOTED. 

( 

( 

( 

- 70 
- 100 

PIN DIAGRAMS (Top View) 
I ~ - _. - - - - - - - - ~ 

I)' '<>-uJ"3 )" I)' b-,-~d6 )" 
1~2 1~2 

'II diode is selected. pin #2 is postlive. ;~"'''''''--<>6 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1441 



4500 RELAYS 4500 

COTO WABASH ULTRA-LOW THERMAL 
" EMF REED RELAYS 

55 DuPont Drive, Providence, R.i. 02907 
(401) 943-2686 FAX (401) 942-0920 "FOR LOW-LEVEL DATA ACQUISITION SYSTEMS 
THERMAL EMF MECHANICAL SPECS 
Ratings. Thermal EMF is specified differentially between the two 
thermal EMF switches (pins 5-6 and 7-8). It is directly proportional 
to coil power or the square of the applied voltage. When the relays 
are operated in a scanning mode, the thermal EMF is also 
proportional to the coil duty cycle. 

r-i .125 TYP (3432) r- 460, 
Thermal EMF Test Circuit 

1--660--j 

Coto Series 3600 relays are available with maximum differential 
thermal EMF ratings of <5J-LV, <3J-LV, <1J-LV, or <0.5J-LV. 

••••• 
I 35 7 9 T 

1200" 

The Mercury wetted 3432 Relay is available with maximum" 
differential thermal EMF ratings of <5J-L V, < 10J-L V. 

Note: The must operate and must release voltages and the coil 
resistance are specified at 25°C. These values vary by 
approximately O.4%fC as the ambient temperature varies. 
Vibration: 20 G's to 2000Hz Shock: 50 G's 

2 4 6 8 10 
••••• l eOil 

Power 
Supply 

All dimensions are nominal 
Pin 9 is the electrostatic shield pin. 

3602,3650,3660 
Model Number (02,50,60) 

Coil Voltage (05 or 12) 

Thermal 

ORDERING INFORMATION 
To order - assemble a part number from the parameters. 
Specifications subiect to change without notice. 

36XX-XX-X X 

:IT HgWet 

Coil Voltage 
<5J-LV-Suffix9 Thermal <10J-LV-SUffix 1 
<3J-LV - Suffix 8 <5J-LV-Suffix9 
<1J-LV-Suffix7 

Contact Isolation (Ohms) 
<0.5J-LV -Suffix 5 

10'0 - Suffix ''0'' Pin Length' 
10'2 - Suffix "I" 

Standard (0.135" ± 0.020") '2" - Suffix 2 

VME (0.110" ± 0.010) ''3'' - Suffix 3 

FBiiNDITIONS 

~ 
~ !!! ...M. !!! 

UNIT Milt .n .Jm ....M!!! ...J .Jm ....!m!! 
COIL RESISTANCE 

" 5 'I!lI,T C(jIL _0 315 3f 385 315 3 385 315 
12 VOLT COil 0 1800 2000 2200 1800 2000 2200 ~ 
5 VOLT COIL VDC - 5 6.5 5 6.5 -

COIL DRIVE VOLTAGE 12 VOLT COIL VDC - 12 15 - 12 15 -
5 VOLT COIL VDC - - 3.8 - - 3.8 -

RELAY OPERATE VOLTAGE 12 VOLT COIL VDC - - -.JI-,O - - _!Il -
5 VOLT COIL VDC 0.4 - - 0.4 - - 0.4 

RELAY RELEASE VOLTAGE 12 VOLT COIL VDC 1.0 - - JJl - - JJ!. 
SWITCHING VOLTAGE (DClPeakAC, Resistive) Volts - - 150 - ,,- ISO -
SWITCHING CURRENT (DC/PeakAC, Resistive) rnA - - ~ - - ~ -

CARRY CURRENT (DClPeak AC, Resistive) Amps - - 1.5 - - 1.5 -
CONTACT POWER RATING (DC/PeakAC, Resistive) W - - 5. - - 5.0 -

(@ Signal Level <1.0 V, .010A) x 10' 500 - 500 500 - ~ LIFE EXPECTANCY (Switching >1.0 V, Consutt Factory) xl0' - - - - -
r~~I~ntg~T~~J RES!ST~,N~~O V, lOrnA Contact Lead) 

~r.~~~fg~rA~Tl~~~i ln~t~,m~~. 0.200 

I"NSULATION" RESISTANCE 
25"C,40%RH ~=~:~ :~~e~ci~n~) @ 40"C, 95% RH 0' - - - - - - -

DIELECTRIC STRENGTH ~CR~S Di'EN CO~TACTS: VDC 250 - - ~ - - ~ 
CONTACTS TO SHIELD: VDC 500 - - 500 - - -.ioo 

CONTACTS & SHIELD TO COIL ',Irrns 15~ - - ~ - - 1500 

ACROSS OPEN pi 1.2 1.2 
CONTACTS Shield guarding pi - 0.2 - - 0.2 - -
OPEN CONTACTS TO COIL AND SHIELD pf - . 2.5 - - " 2.5 . '- -
OPERATE TIME (Incl. bounce@ Nom. voltage) insec. - .75 1.0 - .75 1.0 -
RELEASE TIME Diode & msec. - 100 5O1! - " 100 ~O -

Operate: "C -20 - +70 -20 - +70 -20 
: RANGE Storage: "C -50 - _+1~ "~,, - .,,~ ~ 

ALL RATINGS AT 25'C UNLESS NOTED. 

1 35 79 1 3 5 79 
PIN DIAGRAM (Bottom Vla"2. rIP p1l1 Switches connected to pins -6 
and 7-8 are the low thermal . H. I II . EMF switches. 246810 246810 

. . 
1. MerculY-wetied Relay 3432 must be mounted vertically With the arrow pomtlng up and shIeld pm at the top . 
2. Consists of 20V Zener-diode and 1 N4002 diode in series connected in parallel to coil. 
3. For Series 3660, the third non-low thermal sw~ch (9-10) is connected in common with the electrostatic shield at pin 9. 

a-1442 For manufacturers' sales offices, see yellow pages 

~ 
311 DRY 
.m. 
350 

~ 
5 

~ 
-
-
-
-
-
-
-
-
-
-

-
-
-
-

1.2 
0.2 

~ 
.75 

~ 
-
-

• 13579 

)'UP .IH 
246810 

, o' Pe,manenl .-1 Magnet 
: To Close 

- -_. Relay 
• S Contacts 

'--7'--+ .... 

3432-XX-1X 

:r~ 

~ 
IHG WE 

MAX MIN TYP MAX 
385 97.5 105 115.5 

~ ~ ~ ~ 
6.5 - 5 6.5 

~ - ~ ~ 
3.8 - - ~! 
~ - - ~ 

- 0.4 - -
- ...!.:Q. -

150 - - ~ 
~ - - ...!:Q. 

1.5 - - -.1Jl. 
5.0 - - 5.0 

~ -
- - - -

- - -
- ~ - -
- JQIl! -
- 1500 - -

1.2 
- - 0.2 -
- - ~ 
1.0 - 2.0 ~ 
~ - ~ ~ 
+70 -20 - ~ 
~ -~ - ...:t.!.QQ. 

1 35 79 

}·JVj 
. 'II'. 

246 810 
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4500 RELAYS 

COTO WABASH 
DuPont Drive, Providence, R.1. 02907 
(401) 943-2686 FAX (401) 942-~ 

THERMAL EMF 
Ralings. The thermal EMF is specified indi
vidually for Form 1 A relays and differentially 
between the switches for Form 2A relays. 
This measurement is made as shown in 
block diagram~ Form 2A relays are meas
ured by shorting pins 2 and 4 with a copper 
shunt and connecting a nanovolt meter 
across pins 8 and 10. 

The 3500 relays are available with maxi
mum differential thermal EMF ratings of 
either <10fJ-V, <5fJ-V, <31J.V, <11J.V or 
<500nV. The ratings are determined by 
100% testing and sorting according to the 
thermal EMF's measured after the coil has 
been energized for 5.minutes at its nominal 
voltage. 

Thermal EF Test Circuits: 

COil 
Power 
Supply 

Form lA 

low Thermal 
Zero Shorting 
SWitch 

o '"m,,,,"! Magnet COIl 
ToClese Power 
Relay Supply 

5 Contacts 

ORDERING 
INFORMATION 

4500 

LOW THERMAL 
EMF REED RELAYS 

SERIES 3500 

0.026 
01<1. pm 

low Thermal 
Zero Shorting 
SWitch 0.100 ReI. 

SIDEVtEW 

.J o Pe,m,,,,"! ~500~ ~0500.j 
Magnet 
TeClose Iu IQ Relay 

S Contacts 

1- 1-
Form 2A 

END VIEW END VIEW 
SCHEMATIC II} SCHEMATIC 112 

35 XX-XX-XXX 

Optional ES Shield Ophonal ES Shield 

~~1050 
~o", 

To order - assemble a 
part number from the 
parameters. 
Specifications subject to 
change without notice. 

.....------~TT Model No. - _ 

Coil Voltage ~t----------' 
Thermal,._~~== __________ ....... 

<10",V - Suffix "1" Hg Wet 
<5",V - Suffix ''9" Dry & Hg Wet 
<3", V - Suffix "8" Dry Only 
<1 ",V - Suffix '7" Dry Only 
<500nV - Suffix "5" Dry Only 

Contact Isolation (Ohms) _______ ~ 

?lnllj BOTTOM VIEW Pon"6 
(Ref "15) SCHEMATIC #2 (ReI u6131 

10,o-Suffix"O" 
10'2_ Suffix "1" 

Note Unused pins areom,lted No electrostatic shield - "0' 
Electrostatic shield _ "1" t--------JI 

Model Number 3501 3502 3520 3530 

Features High Sensitivity High Sensitivity Mercury Wetted Interlll8lliale 
High Voltage 

Contact Form 1A 2A 2AHg' lA 
Electrostatic Shield Available Yes Yes Yes No 

llIermal EMF Options Available 4 ~:I Individual Dlffer8lltial Differential Individual 
5,3,1,0.5 5,3,1,0.5 10,5 5,3,1,0.5 

PARAMETERS & TEST CONDITIONS UNIT MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX 
5 VOlTCOIl n 315 350 385 315 350 385 180 200 220 225 250 275 

COil RESISTANCE' 12 VOLT COIL n 1800 2000 2200 1800 2000 2200 765 850 935 1350 1500 1650 
5 VOLT COil VDC 5 6.5 5 6.5 5 6.5 5 6.5 

COil DRiVE VOLTAGE 12 VOLT COil VDC - 12 15 - 12 15 - 12 15 - 12 15 
5 VOLT COIL VDC - - 3.8 - - 3.8 - - 3.8 - - 3.8 

RELAY OPERATE VOLTAGE 12 VOLT COil VDC - - 9.0 - - 9.0 - - 9.0 - - 9.0 
5 VOLT COil VDC 0.4 - - 0.4 - - 0.4 - - 0.4 - -

RELAY RELEASE VOLTAGE 12 VOLT COil VDC 1.0 - - 1.0 - - 1.0 - - 1.0 - -
SWiTCHING VOLTAGE (DC/Peak AC, Resistive) Volts - - 200 - - 200 - - 500 - - 250 
SWITCHING CURRENT (OClPeak Ac, Resistive) Amps - - 0.5 - - 0.5 - - 1.0 - - 0.5 
CARRY CURRENT (DC/Peak AC, Resistive) Amps - - 1.5 - - 1.5 - - 2.0 - - 2.5 
CONTACT POWER RATING (DC/Peak AC. ReSistive)' W - - 10 - - 10 - - 28 - - 20 

(@ Signal level <1.0 V •. 010A) 10' 500 - - 500 - - 1000 - - 500 - -
LIFE EXPECTANCY (Switching>1.0 V. Consult Factory - - - - - - - - - - - -
STATIC CONTACT RESISTANCE n - - 0.200 - - 0.100 - - 0.050 - - 0.200 (Max. initial, measured with .050V, 10 rnA Contact load) 
DYNAMIC CONTACT bMax. initial, meas. 
w/.OSOV, .05OA@1 OHz1.5msecafterclosure) n - - 0.300 - - 0.200 - - 0.100 - - 0.300 

INSULATION RESISTANCE (Between all isolaled pins) 
MEASURED WITH 100 V @ 25°C. 40% RH Il 10'0 10'0 10'0 10'0 

DIELECTRIC STRENGTH ACROSS OPEN CONTACTS: Volts 700 - - 350 - - 1500 - - 1500 - -
(DC/Peak AC) CONTACTS TO SHIELD: Volts 500 - - 500 - - 500 - - 500 - -

CONTACTS & SHIELD TO COIL: Volts 1500 - - 1500 - - 1500 - - 1500 - -
CAPACITANCE 
ACROSS OPEN Without shield pi - 3.0 - - 1.7 - - 1.7 - - 3.0 -
CONTACTS Shield guarding pi - 1.9 - - 0.2 - - 0.2 - - 1.9 -
OPEN CONTACTS TO COil AND SHIELD - - - - - - - - - - - - -
OPERATING TIME (lncl. bounce@ Nom. voltage) msec - 0.75 - - 0.75 - - 2.0 - - 1.0 -
RELEASE TIME Diode & Zener suppressed: msec - 0.1 - - 0.1 - - 0.1 - - 0.2 -

Operate: Co -20 - +70 -20 - +70 -20 - +70 -20 - +70 
TEMPERATURE RANGE Storage: Co -35 - +100 -35 - +100 -35 - +100 -35 - +100 
All RATINGS AT 25"1: UNLESS NOTED 
SCHEMATIC NUMBER 1 2 2 1 

1 Must be mounted vertically. Pm #1 IS up. 
2 The coil resistance & operate & release voltapes are specHied at 25°C. These values vary by approx. 0.39%fC as the ambient temperature changes. 
3 The life expectancy when switching intermedilite voltages and currents may vary widely. Consutt the lactory for your exact load requirements. 
4 Measured after 5 minutes at nominal coil voltage. 

EEM 1991 For manufacturers' sales offices, see yellow pages 

3531 3540 3541 
InI1Irmedlate High Voltage High Voltage High Voltage 

2A lA 2A 
No Yes Yas 

DiHerential Individual Differential 
5,3,1,0.5 5,3,1,0.5 5,3,1,0.5 

MIN TYP MAX MIN TYP MAX MIN TYP MAX 
225 250 275 225 250 275 225 250 275 
1350 1500 1650 1350 1500 1650 1350 1500 1650 

5 6.5 5 6.5 5 6.5 

- 12 15 - 12 15 - 12 15 
- - 3.8 - - 3.8 - - 3.8 
- - 9.0 - - 9.0 - - 9.0 
0.4 - - 0.4 - - 0.4 - -
1.0 - - 1.0 - - 1.0 - -
- - 250 - - 500 - - 500 
- - 0.5 - - 0.5 - - 0.5 
- - 2.5 - - 2.0 - - 2.0 

- - 20 - - 10 - - 10 
500 - - 100 - - 100 - -
- - - - - - - - -
- - 0.100 - - 0.200 - - 0.100 

- - 0.200 - - 0.300 - - 0.200 

1010 10111 10" 

750 - - 1500 - - 1500 - -
500 - - 500 - - 500 - -

1500 - - 1500 - - 1500 - -
- 1.7 - 3.0 1.7 

- 0.2 - - 1.9 - - 0.2 -
- - - - - - - - -
- 1.0 - - 1.0 - - 1.0 -
- 0.2 - - 0.2 - - 0.2 -

-20 - +70 -20 - +70 -20 - +7D 
-35 - +100 -35 - +10C -35 - +100 

2 1 2 

B-1443 



4500 RELAYS 4500 

COTO WABASH MICROMINIATURE 
REED RELAYS 

SERIES 2200 55 DuPont Drive,Providence, R.1. 02907 
(401) 943-2686 FAX (401) 942-0920 

For a complete product line cata
log, technical assistance, life test 
data or other ordering information, 
please contact us directly. Our 
philosophy incorporates working 
hand-in-hand with our customers 
(Partners in Design) to develop 
custom designed reed relays that 
meet their special design 
requirements. 

OPERATING PARAMETERS @ 25"1: 

Nominal Volts 05 12 

Coil #2 Resistance Ohms" 150 900 

Coil #3 Resistance Ohms" 230 1500 

Coil #4 Resistance Ohms" 370 

"Resis1ance figures are ± 10% 

MODEL NUMBER 

Available Coli Options 

Contact Fonn 

Package Size 

Available Shield Options 

PARAMETERS a TEST CONDITIONS 

COIL RESISTANCE 
5 VOLT COIL 

12 VOLT COIL 
5 VOLT COIL 

COIL DRIVE VOLTAGE 
12 VOLT COIL 
5 VOLT COIL 

RELAY OPERATE VOLTAGE 
12 VOLT COIL 
5 VOLT COIL 

RELAY RELEASE VOLTAGE 
12 VOLT COIL 

SWITCHING VOLTAGE (DC/PeakAC, Resistive) 
SWITCHING CURRENT (DClPeak AC. Resistive) 
CARRY CURRENT (DC/Peak AC, Resistive) 
CONTACT POWER RATING (DC/PeakAC, Resistive) 

(@ Signal Level <1.0 V, .010A) 
LIFE EXPECTANCY (Switching >1.0 V. Consult IiActory) 
STATIC CONTACT RESISTANCE , 

I (Max. initial, measured with .050 V, 10mA Contact Load) 
DYNAMIC CONTACT (Max. inRial, meas. 
w/.05O V, .050 A@I00Hz1.5msecafterclosure) 

I--.810 --1 PAC~AGE 1210 ~ 
[ 1 .016 d". pins n22~O;O 

IMI n rrl~n .. 
.I00.-j f- .500 --l 1-.100 -I I- .100 

All dimensions 
are nominal 

f---.81O---J PACKAGE /-.3001 
r L~ Il! r l~n.* n=r~ 
1---.700 --l 020 d· . -1 r-.I00 . la. pms 

*.105 ±.Ol5 for models #2200·2310 and #2200·2311 

2200-2301 

1500 

lA 

A 

Electrostatic 
5 pin relay 

UNIT MIN TYP MAX 
135 150 165 

o 
VDC 6.5 
VDC 12 15 
VDC 3.6 
VDC 
VDC 0.5 
VDC 
Volts 150' 
Amps 0.5 
Amps 1.0 
w 10 
10' 500 

0.150 

0.200 

2200-2302 

1500 

lA 

A 

Co-Azlal 
6 pin relay 

MIN TYP MAX 
135 150 165 

6.5 
12 15 

3.6 

0.5 

150 
0.5 
1.0 
10 

500 

0.150 

0.200 

MIN 
225 

1.0 

1010 

ORDERING INFORMATION 
To order, assemble a part number from the 
data below to describe the desired parameters. 

22XX-XX-XXX 
MODEL No. _______ =r~ T 
COIL VOLTAGE --------" 
050R12 
''2''-COIL#2 --------...... 
"3" - COIL #3 -
"4" _ COIL #4 ''0'' - no electro-

static shield 
"1" - electrostatic 

shield 
"2" - co-axial shield - -Insulation Resistance 

o = 1010 Ohms (Form A's) 

-

10· Ohms (Form C's) 
1 = 1012 Ohms (FOrmA'sl ~-----.. 

1011 Ohms (Form A's 

2200-2311 

2500 

2A 

B 

NlA 

TYP 
250 

12 

500 

.-

2204 

2,3,4 

lA 

A 
Optional Electrostatic 

or Co-Azlat' 

MAX MIN TYP MAX 
275 

6.5 
15 
4.0 

200 
0.5 
1.0 
to 

0.100 

0.200 

See Chart Above 

OA 
1.0 

6.5 
12 15 

3.75 
9.0 

200 
0.5 
1.0 
10 

500 

0.100 

0.200 

10" Min. 
10" Optional 

2211 

2,3 

lC 

A 

M/A 

MIN I TYP I· MAX 

See Chart Above 

OA 
1.0 

6.5 
12 15 

3.75 
9.0 

100 
0.25 
0.5 

100 

0.150 

0.200 

10'Min. 
10" Optional 

DIELECTRIC STRENGTH _--"A",CR",O""SS~O""P=EN~C""O~N:c:TA:=:CT:-;:S,-: +-,V~ol;:ets+=+_+_-+-;:::c::-f_--I_--II--:;;;."-I--_+-_+-::=-+_+_+"",,,,+_-+_-I 
(DCJPeak AC) CONTACTS TO SHIELD: pf 250 - - 250 - - 250 - - 250 - - 200 - -

~C~ON~l~ACi~~s~a~S~H~IEL~D~T~O~C~O~IL~: +-~mf~~I~,O~0~0+----1---t71.~00~0+----~--t71.~00~0+----t----~I~,oo~o~----+-----I~I~.O~OO~----+----1 
CAPACITANCE 

e8~9R~TgPEN Shield floating 
Shield guarding 

OPERATE TIME (lncl. bounce@Nom. voltage 
RELEASE TIME Diode & Zener supressed' 

Operate: 
, TEMPERATURE RANGE 

Storage: 
ALL RATINGS AT 25'C UNLESS NOTED. 

Unused pms are omitted. 

Schematics 
(Bottom View) 
Not 10 scale 

Pin numbers forreference only. 
Black dot on top of relay denotes pin #1. 

8·1444 

pf 
pf 

msec. 
msec. 

-20 
'C -50 

0.9 
0.2 

0.1 

!~ 
.-*-:~ 
81 65 

0.9 
0.2 

0.55 0.55 -
0.1 

+70 -20 + 70 -20 
+100 -50 +100 -50 

1.0 0.9 1.8 
NIA 0.2 N/A 

0.650 0.5 1.0 
0.020 0.1 2.0 

+70 -20 +70 -20 +70 
+100 -50 +100 -50 +100 

I 2 J. 

~-1-J 
8 ~ n 

1. On model 2204 pm #7 IS the optIonal electrostatic shIeld pm. pms #6 and #7 are the optional co-axial shield pms. 
2. Consists of 20V Zener-diode and 1 N4002 diode in series connected in parallel to coil. 

Fo'r manufacturers' sales offices, see yellow pages ·EEM 1991 



4500 RELAYS 4500 

COTO WABASH 
DuPont Drive, Providence, R.L 02907 
(401) 943-2686 FAX (401) 942-0920 

HIGH RELIABILITY 
REED RELAYS 

SERIES 7000 

Contact Contact ParI No. Coil Res. Mal. Min. 0 Pin Diagram Bottom View • 
lYpe Form V.D.C. Ohms Plck·up Drop·oul W End to End Same End 

±10% V.D.C. V.D.C. G. 
@25"C @25"C @25'C 

DRY 7101 5 300 3.75 0.4 H2 6. E 
STANDARD ·1/ T lA 12 1600 9 1.0 A . r m 24 4200 18 2.0 E 31 531 

7102 5 150 3.75 0.4 8642 864E ·11/ . Il· 
2A 12 1000 9 1.0 B .TT rfh 24 3500 18 2.0 £531 7531 

7103 5 100 3.75 0.4 108642 10864 E 

3A 12 800 9 1.0 C ·111/ . III· 
. TIT rHh 24 2400 18 2.0 E 7 531 97531 

7104 5 80 3.75 0.4 12108642 1210864 E . IIlI! ·IIll· 
4A 12 550 9 1.0 D • TIT I rffih 24 2000 18 2.0 [97531 1197531 

7141 5 175 3.75 0.4 6'2 64E 

lC 12 1100 9 1.0 A f.{! }h 
24 4200 18 2.0 Ell 531 

7142 5 65 3.75 0.4 108642 10864 E 

2C 12 490 9 1.0 C :h~! A 
24 1550 18 2.0 £7531 97531 

7150 5 550/550 3.75 0.4 8642 8642 
lA RESE;H j;ET RESET+~ 

Latch" 12 1750/1750 9 1.0 B r4,+ SET 
7 E 3 I 7E 31 

MERCURY 7201 5 70 3.75 0.4 6.2 6' E 
. I I T WffiED lA 12 450 9 1.0 A I.r Ir+, 

24 1785 18 2.0 Ell 531 

7202 5 60 3.75 0.4 8542 864 E 

·111 ·1l" 2A 12 340 9 1.0 B t .IT trf-h 
24 1330 18 2.0 [531 7531 

HIGH 7301 5 175 3.75 0.4 6.2 64E 

VOLTAGE IA 12 1100 9 1.0 A ·1 ! T 
24 4200 18 2.0 

.r m 
E31 531 

7302 5 100 3.75 0.4 8642 864[ 

·11! ·11· 
2A 12 640 9 1.0 B .Il rfh 

24 2450 18 2.0 E 531 753 I 

"Black dot on top of relay denotes Pin #1 . 
• These relays contain bias magnets. Correct polalily must be observed. Diode coil suppression is required for proper operation 01 latching 

relays. H internal diode option is selected on 7150 Pins # I and #8 are positive. On all other relays Pin # I is Positive. 

MODEL NUMBER 7100 7200 7300 
CONTACT TYPE DRY STANDARD MERCURY WET HIGH VOLTAGE 
CONTACT FORM A'sANDS'. C's 
PARAMETERS II TEST CONDmDNS UNIT MIN TYP MAX MIN TYP MAX MIN 
SWITCHING VOLTAGE (DC/Peak AC, Resistive) Volts - - 200 - - 150 -
SWITCHING CURRENT (DC/Peak AC, Resistive) Amps - - 0.5 - - 0.250 -
CARRY CURRENT (DC/Peak AC, Resistive) Amps - - 2.0 - - 1.0 -

CONTACT POWER RATING (DClPeak AC, Resistive)' W - - 10 - - 3 -

(@ Signal Level <1.0 V, .010A) * CYC - 10' - - 10' - -
LIFE EXPECTANCY (Switching>1.0V, Consult Factory) CYC - . - - + - -
STATIC CONTACT RESISTANCE n - - .100 - - .150 -(Max. initial, measured with .050 V, 10 rnA Contact Load) 

DYNAMIC CONTACT ~Max. initial, meas. 
w/.050V, .050 A@ 1 0 H21.5 msecafter closure) n - - .150 - - .200 -
INSULATION RESISTANCE (Between all isolated pins) 
MEASURED WITH 100V@25°C,40%RH 

(l 1010 1012 - 10' 10" - 1010 

DIELECTRIC STRENGTH ACROSS OPEN CONTACTS: Volts 250 - 200 1000 
(DC/Peak AC) CONTACTS TO SHIELD Volts 500 - - 500 - - 500 
GS CONTACTS & SHIELD TO COIL: VRMs 1500 - - 1500 - - 1500 
CAPACITANCE 
ACROSS OPEN WITHOUT SHIELD pI - 1.0 - - 2.0 - -
CONTACTS SHIELD GROUNDED pI - 0.2 - - 1.0 - -

OPERATE TIME (lncl. bounce @ Nom. voltage) msec - 1.0 - - 2.0 - -
RELEASE TIME Diode & Zener suppressed: msec - 0.100 - - 2.5 - -

Operate: Co -20 - +70 -20 - +70 -20 
TEMPERATURE RANGE (CO) 

Storage: C' -50 - +100 -50 - +100 -50 
ALL RATINGS AT 25°C UNLESS NOTED. 

" Life expectancy at lull rated load is dependent upon the combination currentlvoltage swHched. While Iypicallife expectancy 
is >5 x 10'. Consultlactorylor life data at your load levels. * ConSists 01 20V Zener-Diode and IN4002 Diode In series, connected in parallel to coil. 

A's A's 
TYP MAX MIN TYP 
- 500 - -
- 1.0 - -
- 2.0 - -
- 50 - -
10' - - 10' 

10' - -
- .050 - -

- .100 - -

1012 - 1010 101~ 

- 1200 
- - 500 -
- - 1500 -
1.0 - - 1.0 
0.2 - - 0.2 
2.0 - - 1.0 
1.0 - - 0.100 

- +70 -20 -
- +100 -50 -

EEM 1991 For manufacturers' sales offices, see yellow pages 

MAX 
500 
0.5 
2.0 
10 
-
-

.100 

.150 

-
-

-
-

-
-
-
-

+70 
+100 

Package and Pin Configuration 
(BaHam View) 

1 76011 ~15MIN 
O·····W11 
...... 1 1 

-11--020 ~ 500~ .026 DIA. PIN 

ORDERING INFORMATION 
To order a Coto relay, assemble a part 
number from the data to describe the 
desired parameters. 

7XXX - XX - XXXX 

5s:iJr 
Contact Form 

Coil Voltage 

Options: 

Insulation Resistance 
o = 10to Ohms (Form A's) 

10· Ohms (Form C's) 
1 = 1012 Ohms (Form A's) 

10" Ohms (Form C's) 

*E-pin indicates electrostatic shield pin. 

8·1445 



4500 RELAYS 

Crouzet Corporation 
2445 Midway Road 
Carrollton, TX 75006-2503 
Tel: 214-250-1647 

4500 

CONTROL 
RELAYS I :. Syrelecj 

1-800-527-5311 • Fax: 214-250-3865 

Syrelec offers several variations of controls. Five models for liquid level controls, 3 phase 220V, 380V and 440V 
for phase loss or reversal protection, current and voltage detection and control, motion detection, solid state relays, 
and alternating relays are also available. If a standard control requires modification or a special product is needed 
to meet your exact needs, please call us or the Syrelec Sales Representative nearest you. Most Controls are UL 
recognized and CSA approved. 

.' ,,'} 

,. 

., .. 

8-1446 

SERIES 

WRU 
Phase 
Control 
Relay 

IART+ 
TIXP3 
Current 
Control 
Relay 

DUR 
Voltage 
Control 
Relay 

FMR 
Analog 
Control 
Relay 

ARS 
Solid 
State 
Relay 

RKT, RIT 
RPT 
General 
Purpose 
Relay 

FJR3 
Triplexor 

JR 
Alternating 
Relay 

NNR 
Liquid Level 
Control 

NR 
NRU 
Liquid Level 
Control 

DVLR 
LVLR 
Under 
~eed 

onitor 

FUNCTION FEATURES OUTPUT 

Motor phase control 3 phase 220V 60 Hz. Motor phase control relay monitors: 10Amp 
3 Phase 380V 60 Hz. 3 Phase 440V 60 phase sequence, loss of any phase (even SPOT 
Hz. 3 Phase 575V 60 Hz. Consult factory if induced voltage reaches 95% of nor-
for 50 Hz. mal voltage), under and over voltage. 

Output when current overshoots selected Control of AC current level. Selection of 10Amp 
level 5 to 100 AmpsAC using a current threshold and hysteresis separate. LED SPOT 
transformer (TIXP3). Status indicator. HysteresiS adjustment 

5 to 50% of current p(lint. 

Output when voltage exceeds selected AC or DC control. From 0.1 V to 400V. 10Amp 
threshold. 0.1 to 10V, 0.4 to 40V, 4.0 to Threshold and hysteresis selection SPOT 
400V. separately. LED state of relay indicator. 

Latching in "ON" state possible. 

Output relay is energized when voltage or Settable threshold selection from 0 to 10Amp 
current exceeds threshold. 30VDC or from 0 to 30 mA DC. SPOT 

Pushbutton Presetting. Low alarm out-
Din-rail mounting. 

, 
put at 4 mAo Din-rail mounting. 

Operates as an open or closed switch. 10, 25 or 40 Amp output. Zero voltage 10,25 or 40 
Control input: 90 to 280VAC (AC Version) switching. Amp 
or 3 to 32VDC (DC Version). 

Opto-isolated to 4000V. Triac Solid 
State 

Blade Plug-in, Ice Cube or 8 and 11 Plug- Surface mount, Indicating light also DPDTor 
in Versions. available. 3PDT 

10Amp 

Control of mUlti-pump systems. Replaces Triplex or duplex mode selectable by 3 x SPOT 
mechanical duplexor and triplex or con- jumper. LED status indicators. 5 Amp 
trois. 

Duplex or alternating action output relay. LED status indicators. Transient pro- 10 Amp SPOT 
tected, low cost 12, 24, 110, 220VAC 50/ 10 Amp SPOT 
60HZ. DPDT 

Crosswired 

Pump-up or Pump-down, slide switch Adjustable sensitivity from 4.7K to 47K 1 AmpAC 
selectable. May be used in fresh water, ohms. Senses changes in resistanqe 1 Amp DC 
sea water, sewage or chemical solutions. across probes. Open PC board design SPOT 

or enclosed with three mounting styles. Relay 
Several accessories available. 

Control of two liquid levels. Relay will Automatic regulation and control of liq- 10 Amp AC 
energize when liquid reaches the high or uid levels,' completely solid state detec- 1 Amp DC 
low probe. tion, sensitivity adjustment on front panel, SPOT 

conventional relay mounting. 

Output when speed drops below preset Detection and control of underspeed, 10AmpAC 
threshold. Inhibit time adjustable at fac- stopping or jamming condition. Operates 1 Amp DC 
tory of .1 to 20 sec. from3wireproximityswitch,contactclosure SPOT 

or voltage input. Timimg range .06 sec. to 
10 hrs. with four subranges. 

For manufacturers' sales offices, see yellow pages EEM 1991 



4500 RELAYS 4500 

TIME DELAY 
RELAYS I :. Syrelecj 

Crouzet Corporation 
2445 Midway Road 
Carrollton, TX 75006-2503 
Tel: 214-250-1647 
1-800-527-5311 • Fax: 214-250-3865 

Syrelec Corporation offers a broad line of Timers to meet the requirements of most industrial and instrument applications. Numerous 
accessories and options are available for convenient and compatible installation. If a standard Syrelec Timer does not meet your exact 
requirements, a custom designed or modified standard device could be the solution to fit your need. Contact your nearest Syrelec Sales 
Office or our Customer Service Department at 1-800-527-5311, for information regarding custom Timers and Controls. Most Timers are 
UL recognized and CSA approved. 

SERIES FUNCTION FEATURES SERIES FUNCTION FEATURES 

LR2 1. Delay on FR2 2 independently timed LED relay status indicator. 
Muki- 2. Single Shot Combina- outputs. Delay on Make Each output in two ranges: 
Function 3. Delay on Break tion Timing and Delay on Break. Five 0.06 sec. -160 sec. or 15 
Relay 4. Interval Timer Relay mounting styles and five sec. - 640 min. Tl is Delay 

input power voltages. on Make; T2 is Delay on 
'Single Function Relay Break. 

OUTPUT: 10 Amp AC 1 
Amp DC SPDT or DPDT 

LRU 1. Delay on Make 4 delay functions in one NAR2 Delay on Make Timing range potentio-
Multi- 2. Single Shot unit. Timing Range from .1 meter fine tuned. Models 
function 3. Delay on Break sec to 10 hrs in one unit ; in two ranges: 0.06 sec. -
Relay 4. Interval OUTPUT: 10 Amp SPDT NBR2 Single Shot 160 sec. or 15 sec. - 640 

min. Open PC board. Time 
CRU Delay on Break range slide switch 
Series NCR2 Delay on Break selected. 

OUTPUT: 10 Am DPDT 

813 1. Delar. on Make 3 Digit LCD or LED. Delay on Make timer or Count or time preset 
Multi- 2. Sing e Shot Timing Range from .1 sec. Preset Counter. Count to selectable with 

II 
function 3. Delay on Break to 999 hours. Push-button 999 at 10Hz. speed in thumbwheel switches on 
LCD or 4. Interval presetting. Multi-voltage count mode. Din-rail, lIar top of enclosure. 24 VAC 
LED Timer 5. Repeat Cycle OUTPUT: 5 Amp SPDT 8 pin plug-in. to 220 VAC. 50/60 Hz. 

OUTPUT: 10 Amp DPDT 

1. Delay on Make ~~~~~~~~:; ~~:U~it~ec. Repeat cycle. Both OFF Timing Range from .1 sec. 
2. Single Shot and ON time inderen- to 10 hours for ON and 
3. Delay on Break Direct reading. Big setting dently set. Din-rai , 8 and OFF time selectable in one 
4. Interval Dial. 11 pin plug-in mounting. unit. Direct reading. 

OUTPUT: 10 Amp DPDT OUTPUT: 10 Amp DPDT 

Muki-function motor driven Five functions in one unit. 

" 
DR2 Repeat cycle. Both OFF 2 time ranges available for 

timer. Din-rail, 8 pin plug- ~~~~6~~rd;~~~ .3 sec 
Repeat and ON time selectable. OFF and ON time 

in and panel mounting. Cycle Din-rail, 8 andll pin plug- functions. Separate 
readin~ Memory. Timer in or panel mounting: Tl is controls for ON and OFF 
OUTP T: 8 Amp 2X OFF and T2 is ON time setting. Each time range 
SPDT with four subranges. Five 

in~ut power voltages. 
o TPUT:l0 AMP SPDT , DRU Repeat cycle. Both OFF Timing range from .1 sec 

Repeat and ON time indepen- to 10 hours in one unit. 
Cycle dently set. Din-rail and 8 Direct reading. Dual - . Timer pin plug-in mounting. VOlta~e. 

OUT UT: 10 Amp SPDT 

Delay on Make electronic 2 time range models Delay on Make Available in fixed timing, 
timing relay. Din·rail, 8 and available: 0.06 sec. to 160 external potentiometer and 
11 pin plug·in, 11 pin sec. or 15 sec. to 640 min. Interval internal potentiometer 
spade, and panel LED relay status indicator. models. Economical, 
mounting. Five input power volta¥>es. Fast-on Terminals epoxy encapsulated, 10 to 

OUTPUT: 10 Amp DP T Small Size 1.77" x 1.96" 2S0VAC. 50/60 Hz. 
OUTPUT: Solid State 
.7 AmpSCR 

Delay on Make Din-rail ~~~~6~~9~f~~~ U~itec A time of 3 or 5 minutes is 2 wire Device. Compact, 
and 8 pin plug·in needed to equalize the encapsulated design for 
mounting. Direct reading. Dual interior pressure in the Din·rail mounting or 

vokage. system. The SASCB is ~17~~n~~~o~~t~f;;:ws. OUTPUT: 10 Amp SPDT available 10 prevent reset 
of the thermostat .7 AmpSCR 

Delay on Make Available in fixed timing, 
Delay on Make DPDT or 3 Digit LCD Timing Range external potentiometer 
Delay on Make + one from .1 sec. to 999 hours. Interval and internal potentiometer 
Instantaneous Output Push-button Presetting. models. Economical, 
Relay OUTPUT: 5 Amp 2X 2" x 2" Package epoxy encapsulated, 10 to 

SPDT Fast on Terminals 2S0VAC. 50/60 Hz. 
OUTPUT: Sclid State 1 
AmpSCR 

Dual function: 1 relay 2 time ranges available: Single Shot Available in fixed timing, 
Delay on Make and 1 relay O.OS sec. to 160 sec. or 15 external potentiometer 
Instantaneous. Din-rail, 8 sec. to S40 min. Time within Delay on Break and internal potentiometer 
and 11 pin plug-in and range adjustable in four models. Economical, 
panel mounting. subranges. Five infllut 2" x 2" Package epoxy encapsulated, 10 to 

power vokages. L D relay Fast on Terminals 2S0VAC. 50/S0 Hz. 
status indicator. OUTPUT: Solid State 
OUTPUT: 10 Amp AC 1 1 AmpSCR 
Amp DC Two SPDT I 

Delay on Break timing Repeat Cycle Independent Off and On 
begins on removal of timing. Available in fixed 
power. Relay energizes OffIOn or On/Off timing, external 
when the input power is potentiometer and internal 
applied to the limer. 2" x 2" Packa~e r.0tentiomeler models 10 

o 260VAC. SO/SO Hz. Fast on Terminals OUTPUT: Solid Slate 
1 AmpSCR 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1447 



MULTI-FUNCTION 
on-delay, interval 
and single shot in 
one timer 

±2%SETTING 
ACCURACY 

±1.S% REPEAT 
ACCURACY--~-

MULTI-RANGE 
2 models/3 time ranges 
each cover 
from 0.3 sec. to 
12 hours 

ADAPTER PLATE 
available for field 
interchangeability 
(not shown) 

TYPE882265 
(octal plug-in) 

spring clip 
included for 
easy 
panel mounting 

Easy 
PANEL MOUNT 

TRANSIENT 
IMMUNITY 
Built-in 

CYCLE PROGRESS 
dial shows 
time remaining 
in cycle 

MEMORY 

FRONTSCR 
TERMINALS 

OCTAL LOCK 
prevents timer from 
vibrating out of 
its socket 

with no additional 
hardware (clamp included) 

for easy access of 
back panel 
mounted timer 

removable dustcowra 
on terminals 

SPECIFICATIONS 
Time rang .. 
Minimum setting: 5% of time range. 

Model Multl-Range* 

Model 1 6 sec.l60sec.l12 min. 
Repeat accuracy Model 2 6 min.l60 min.l12 hrs. 
:t1.5% (except 4% on 6 sec. range). *Select any time range with screwdriver 

Overall accuracy on either model 

:t1.5% (except 4% on 6 sec. range) throughout entire operating temperature 
(- 40 F to 131 0 F) and voltage range (±10%). . 

SettIng accuracy 
±2% (except 5% on 6 sec. range). 

R .. ettlme 
.2 sec. 

Timing mod .. 
"Interval," "on delay," "single shot;" possibility of keeping time when memory 
is "on" even in case of power interruption. 

Output ratings 
1 instantaneous N 0 contact, 8A-1/3 HP - 1201220 V AC, 
1 delayed SPOT contact, 8A-1/3 HP - 120/220 V AC. 

ute expectancy 
Over 2.5 million operations or 10,000 hrs of continuous "on" time. 

Power requirements 
115 V60 Hz+ 10%,-10%, 24 V60 Hz+ 10%, -10%, 
Optional: 240 V 60 Hz, 220 V 50 Hz, Input power: 3 VA 

Temperature rating 
Operating: _200 C, + 550 C (_40 F to 131 0 F). 
Storage: _20 0 C + 700 C (_40 F to 1580 F) 

Weight 
6.4 oz. (185 grams). 

CERTIFICATIONS 
UL and CSA. VOE and other European standards. 

2445 Midway Road, Carrollton, TX 75006-2503 • Tel: 214-250-1647 • 1-800-527-5311 • 

8-1448 For manufacturers' sales offices, see yellow pages EEM 1991 



RELAYS 
Hybrid: Isolated input and output 
either with a solid-state input and an 
electromechanical output or vice versa. 
Typically a reed switch is used to trig
ger a solid-state output or a solid-state 
amplifier is used to trigger an electro
mechanical relay. 

Differential: Have multiple windings 
to function when voltage, current and! 
or power difference reaches a specific 
level or value. 

Close-differential: The dropout value 
is specified close to the pickup value. 

Frequency sensitive: Operates at a set 
frequency or within specific frequency 
bands. A resonant reed, for example. 

Hermetically sealed: Totally sealed by 
glass-to-metal or metal-to-metal seals 
to ensure very low rates of gas leakage 
over long time periods. 

Encapsulated: Imbedded in a suitable 
potting compound. 

Sealed: Enclosed in a relatively air
tight cover. (Not the same as hermeti
cally sealed.) 

Covered: Unsealed metal or plastic 
enclosure or housing. 

CONTACTS 
Dry circuit: contacts that carry current 
but do not open or close during ener-

NORMALLY OPEN 
(MAKE CONTACT! 

CLOSED 

OPEN 

+-OT----+IBT: 1_ 
~ FAT -----r 

CLOSED 
I 

SPECIFIED SPECIFIED 
PICKUP HOLD 

RANGE OF \ / RANGE OF 
MEASURED PICKUP MEASURED HOLD 

AND MEASURED AND MEASURED 
NON PICKUP DROPOUT 

SPECIFIED \ / SPECIFIED 
NDNPICKUP DROPOUT 

r--=~-==--~~ 
~ 
~ 

f-------------------~~ ~ ... 
TIME-

~ 

glzmg of the load Circuit. Often 
wrongly used in reference to low level 
contacts. 

Low Level: Contacts controlling rela
tively low voltages and low currents. 
Generally below 5 V dc and lOrnA. 

OPERATING CHARACTERISTICS 
Measured dropout: The value at which 
all contacts restore to their unoper
ated position as current or voltage de
creases. 

Specified dropout: The value at or 
above which all contacts must restore 
to their unoperated position as voltage 
or current is decreased. 

I 
I 

: OPEN 

+- RT----.I II~BT 
-FAT~ 

I 
CLOSED NORMALLY CLOSED 

(BREAK CONTACT! 
I OPEN 
I ~RT~ 

TRANSFER BREAK 

I 
- OT -- II~+--;B:;;T:---"'"+------!I+ BT~I BREAK 
+--FAT---, +--FATI CLOSED 
BREAK CLOSED I n r,1I 

: IU :Ul""--- CHATTER 

I '-IAT Ii TT 

~RT- : I~BT 
~FAT --* 

TIME PICKUP TIME DROPOUT 
o o 

Fig. 2. Typical time VS. current (non
inductive load) 

DT = OPEN TIME 
BT = BOUNCE TIME 
FAT = fiNAL ACTUATION TIME 
IAT = INITIAL ACTUATION TIME 
RT =' RELEASETIME 
TT = TRANSFER TIME 

Specified hold: The value that must be 
reached before any contact change oc
curs as voltage or current is decreased 
on an operated relay. 

Specified nonpickup: The value that 
must be reached before any contact 
change occurs as voltage or current 
decreases on an un operated relay. 

Measured pickup: The value at which 
all contacts function as voltage or cur
rent incrp.ases on an unoperated relay. 

Specified pickup. The value at or be
low which all contacts must function 
as voltage or current increases on an 
unoperated relay. 
Sensitivity: Specified pickup expressed 
in watts. 

Normal bridging: The make-before
break action between adjacent contacts 
on relays designed for this purpose. 
Abnormal bridging: The undesired 
closing of contacts caused by a metal 
bridge or protrusion developed by 
arcing. 

Magnetic freezing: Sticking of the 
armature to the core as a result of 
residual magnetism. 

TIME 
Actuation: The interval from coil ener
gization or de-energization to the func
tioning of a specified contact. 

Initial actuation: The interval from 
coil energization or de-energization to 
the first closing or opening of a pre
viously open or closed contact. 

Final actuation: Sum of initial actua
tion and bounce intervals following an 
actuation. 

Contact bounce: The interval from 
close or opening of a contact to the end 
of the bounce of "chatter." 

Chatter: See bounce. 

Operate: Normally taken as the inter
val between energization and the OPbl

ing or closing of the last contact to 
function not including bounce. 

Release: Normally taken as the inter
val between de-energization and the 
opening or closing of the last contact to 
function excluding bounce. 

Transfer: The interval between open
ing a closed contact and closing an 
open contact of 3. break-before-make 
relay. 



4500 

CrlVi:JOIVI 
COMPANY 

2.5 TO 90 AMP, 
120, 240 AND 480 VAC 
SCR AC OUTPUT, 
PANEL MOUNT 
SOLID-STATE RELAYS 

RELAYS 

SOLID-STATE RELAYS 
AND INPUT IOUTPUT SWITCHES 

General Specifications 
Isolation VOltage: 4000 VAC Std. (Input to Output) 
Operating Temperature Range: - 30°C to 80oC. 

4500 

DC Input Control Models 
Control Signal Range ..................................... 3-32 VDC 
Must Operate Voltage .................... , .............. 3 VDC Max 
Must Release Voltage .................................... 1 VDC Min 
Input Current ................................... 4 mA max @ 5 VDC 
AC Input Control Models Standard "I:" Suffix 
Control Signal Range ........ 90-280 VAC ................... 18-36 VAC 
Must Operate Voltage ........ 90 VAC Max ................. 18 VAC MAX 

These Crydom SSRs make it possible to switch AC power loads up to 
47 kw. Output circuit consists of inverse-parallel (back-to-back) dual 
SCRs to meet the most demanding requirements. Features include 
zero voltage switching, phase control and normally closed models 
available. UL recognized, eSA certified & VDE approved. 

Must Release Voltage ........ 10 VAC Min .................. .4 VAC Min 
Input Current. .............. 2 mA max @ 120 VAC .... 2.4 mA @ 24 VAC 

DC Control Models-SCR Output 

Max. Load One-Cycle 
Crydom Line Current, Surge, 
Model VAC ~~i ~:r.f)s 

AC Control Models-SCR Output No. (47-63 Hz) 

c30:' 
Line 
VAC 

No. (47-63 Hz) 

A1202 24-140 
A1210 24-140 
A1225 24-140 
A1240 24-140 

A2402 48-280 
A2410 48-280 
A2425 48-280 
A2440 48-280 
A2450 48·280 
A2475 48·280 

"HA4812 80-530 
"HA4825 80-530 
"HA4840 80·530 
"HA4850 80·530 
"HA4875 80·530 
"HA4890 80-530 

"HA = 1200 VPK Blocking 

5 & 90 AMP, 48-660 VAC 
ACOUTPUT 
SOLID-STATE RELAYS 
1200V BLOCKING 

Max. Load 
Current, 

~~i 
2.5 

10 
25 
40 

2.5 
10 
25 
40 
50 
75 

12 
25 
40 
50 
75 
90 

The highest power rated SSRs, up to 59 kw, 
4000V of isolation with the highest available 
blocking voltages (1.2 KV) below which the 
SSRs will not mistrigger. The wide margin 
between operating and blocking voltages 
permits the proper use of transient suppres
sion (MOV) devices on the 480V line. Fea
tures include high dvldt and zero voltage 
switching. UL & CSA . 

General Specifications 
Control Signal Range "c" "WD" 4 to 32 VDC 

"C,;;, ... 90 to 140 VAC 
Input Current @ 5 VDC ....... 15 mA max. 
Isolation Voltage 50160 Hz ... .4000 VRMS 
Operating Temperature Range ............... 

-30oe to BOoe 

Crydom Line Max. Load One Cycle 
Model VAC Current Surge 

No. (47-63 Hz) Amp8(~MS) Ampa(pk) 
HI2CA4850 48-660 50 625 
HI2CA4890 48-660 90 1200 
HI2W04650' 48-660 50 625 
HI2W04890 48-660 90 1200 

01202 24·140 2.5 22.5 
One-Cycle 01210 24-140 10 120 

Surge, 

~:r.ft 
01225 24-140 25 250 
01240 24-140 40 625 

02402 48-280 2.5 22.5 
22.5 02410 48-280 10 120 

120 02425 48·280 25 250 
250 02440 48-280 40 625 
625 02450 48-280 50 625 
22.5 02475 48-280 75 1000 

120 "HD4812 80-530 12 140 
250 "HD4825 80·530 25 250 
625 "HD4840 80·530 40 625 
625 " H04850 80-530 50 625 

1000 "HD4815 80-530 75 1000 
140 " H04890 80-530 90 1200 
250 
625 

"HO = 1200· VPK Blocking 

625 
1000 

ADDITIONAL DC INPUT MODELS AVAILABLE: 
'"NORMALLY CLOSED" .. . .... -BSUFFIX 

1200 '"NON·ZERO SWITCH" ... 
"400 Hz". 

7.0 TO 40 AMP, 
100 TO 500 VDC CMOS 
DC OUTPUT 
SOLID STATE RELAYS 

This new Crydom series of De power SSRs 
incorporates a power MOSFET as the output 
device in the classic Crydom package. The 
input can be driven from most logic circuits, 
requiring less than 1.6 mA at 5 VDC. 

General Specifications . 
Control Signal Range ...... 3.5 to 32 VDC 
Input Current @ 5 VDC ...... 1.6 rnA max. 
Isolation Voltage 50/60 Hz .... 2500 VRMS 

, Operating Temperature Range .............. . 
-30°C to BO°C 

Crydom Max. Load 10MS 
Model Line Current@ Surge 

No. VDC 40·CAmps Amps 

01007 0-100 7.0 15 
01012 0-100 12 28 
01020 0-100 20 42 
01040 0-100 40 106 
02007 0-200 7.0 22 
02012 0·200 12 27 
04D07 0·400 7,0 .17 
04012 0-400 12 36 
05007 0·500 7.0 19 
05010 0-500 10 29 

. ... -10SUFFIX 
. .-4 PREFIX 

10 TO 75 AMP, 
120-240V DC CONTROLLED, 
AC OUTPUT SSRs 
FEATURE IC DRIVEN, 
LOW LEAKAGE (::;;1mA) 
W/O INTEGRAL SNUBBER 
Combining integrated circuit technology and 
the proven Crydom series 1 high power dissi
pation output system results in superior 
SSRs. 

SCROUTPUT 
Crydom 
Model 

No. 
CS02410 
CS02425 
CS02440 
CS02450 
CS02475 
CSE2410 
CSE2425 
CSE2450 

Input 
Control 
Voltage 

3 5-l5 VOC 
3.5-15VOC 
3.5-15 VOC 
3.5-15 VOC 
3.5-15 VOC 
15·32VOC. 
15·32VOC 
15-32VDC 

TRIAC OUTPUT 
CTD2410 3.5·15VDC 
CTD2425 3.5·15 VDC 

Output 
Load 

Current 
lOA 
25A 
40A. 
50A 
75A 
lOA 
25A 
50A 

lOA 
25A 

Ratings 
Volts 
(RMS) 

120/240 
120/240 
120/240 
120/240 
120/240 
120/240 
120/240 
120/240 

1201240 
1201240 

SERIES 1-HEATSINK SELECTION GUIDE 
Maximum Maximum 
O~rating Crydom Ambient 

urrent Heatslnk Temperature 
(SSR Rating) Type (@ Max. Current) 

10A HS·1 40°C 
20A HS·2 40°C 
50A HE·54 40°C 

CRYDOM' COMPANY: P.O. Box 3699 Lakewood, CA 90711-3699 TELEPHONE: (213) 865·3536 FAX: (213) 865·3318 TELEX: 910 250-5756 
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5 THRU 25 AMP/120 AND 240 VAC 
TRIAC AC OUTPUT SOLID-STATE RELAYS 
Crydom Triac SSRs are quality·made devices designed for general 
purpose switching applications where performance requirements are 
less demanding than those offered by SCR output types. 
UL recognized, CSA certified & VDE approved. 

General Specifications 
Control Signal Range .. 
Input Current ........ . 

Isolation Voltage ..... . 
Oper. Temp. Range ... . 

DC Input 
3to 32VDC 

4mA@ 
5VDC 

4000VRMS 
-30°Cto 

80°C 

TIME DELAY RELAYS 48 TO 280 VAC, 
10,25 OR 50 AMP 2 TIMING RANGES 

AC Input 
90 to 280 VAC 

2mA@ 
120 VAC 

4000VRMS 
-30°C to 

80°C 

Standard series 1 relay with built·in Time Delay (On·Operate) 
(External resistor for 0 to 1.0 Megohm.) 

General Specifications 
Control Voltage Range ......................... 3.5 to 15 VDC 
Timing Range "DSD" .......................... 0.1 to 83 sec 
Timing Range "OLD" ......................... 1.6 to 133 sec 

Crydom Max Load One-Cycle 
Model Current, Amps Surge Amps 

No. (pk) (pk) 

DS02410 10 120 
OS02425 25 250 
OS02450 50 625 
OL02410 10 120 
OL02425 25 250 
OL02450 50 625 

These space saving and cost saving "dual" and "quad" series pro· 
vide two (2) or four (4) totally independent AC output solid state relays 
in a single Series 1 package. The "dual" types employ inverse parallel 
SCR outputs and are available in 25 AMP and 40 AMP models. The 
"quad" types have triac outputs. Protection is provided by an internal 
dv/dt snubber network across the output switch which restricts the rate 
of rise of most voltage transients to within acceptable limits. Features 
include 2500 VRMS optical isolation, zero voltage turn·on and zero 
current turn·off of the the load. Random voltage turn·on units (-10 
suffix) are also available for phase control applications. 

These series are ideal when multiple SSR 's are required for interfac· 
ing between the logic output of TTL, HTL, MOS or microprocessor cir· 
cuits and AC loads such as motors, heaters, lamps, solenoids and 
transformers. 

SOLID-STATE RELAYS 
AND INPUT/OUTPUT SWITCHES 

DC Control Models-Triac Output 

Crydom Max. Load One·Cycle 
Model LineVAC Current, Surge, 

No. (47·63 Hz) Amps (RMS) Amps (PK) 

TD1210 24-140 10 100 
TD1225 24·140 25 250 
TD241 0 48-280 10 100 
TD2425 48-280 25 250 

AC Control Models-Triac Output 

TA1210 24-140 10 100 
TA1225 24--140 25 250 
TA241 0 48-280 10 100 
TA2425 48-280 25 250 

SOFT-START POWER MODULES/RELAYS 
90-140 AND 180-280 VAC 10 TO 75 AMPS 
A control module is used in combination with a Crydom 
phase control relay to provide gradual applicaton of power 
to the load. 

General Specifications: All models. 
Input Operate Voltage Range ................... 3.5 to 10 VDC 
Minimum Release Voltage .......................... _ .1 VDC 
Input Current @ 5 VDC_ ............................. 1.6 mA 

Crydom Output 
Model VoHage Max Load 

No. RangeVAC Current Amps 

SST120 90--140 . 
10SST120 90-140 10 
25SST120 90-140 25 
4OSST120 90--140 40 

SST240 180-280 . 
10SST240 180--280 10 
25SST240 180--280 25 
4OSST240 180-280 40 
75SST240 180-280 75 

'Control Module only, must use with -10 suffix type OC Input relay 

25,40 AMP Dual-SCR Output 
20 AMP Quad-Triac Output 

General Specifications 
Isolation Voltage: ................................ 2500 VAC 
Temperature Range: 

Storage ......... _ ...................... - 40°C to 120°C 
Operating: ....... _ ....................... - 30°C to 80°C 

Weight: ........... _ ..................... 3.5 oz. (98G) Max. 
Control Signal Range ............................ .4·15 VDC 
Must Operate Voltage .......................... .4 VDC Max. 
Must Release Voltage ........................... 1 VDC Min. 
Input Current .............................. 45 mADC Max. 
Off·State dv/dt ............................. . 200V/usec Min. 

DUAL-SCR OUTPUT UL Recognized, CSA Certified 

Max. Load One-Cycle 
Crydom Line Current Surge 
Model VAC Amps (RMS) Amps (PK) Switching 

No. (47.70 Hz) (Per Section) (Per Section) Mode 

024250 24--280 25 350 Zero 
02425D--10 24-280 25 350 Non-Zero 

024400 24-280 40 500 Zero 
024400-10 24--280 40 500 Non-Zero 

QUAD-TRIAC OUTPUT UL Recognized, CSA Certified 

CRYDOM COMPANY: P.O. Box 3699 Lakewood, CA 90711-3699 TELEPHONE: (213) 865-3536 FAX: (213) 865·3318 TELEX: 910250-5756 
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~~[R1~~~ [Q)(Q) @®~ 
DC MINI-SIP 

~~[R1~~~ IArtJ ~~ ~ 
1.0 AMP, 24-280 VAC 
TRIAC OUTPUT 
DC CONTROL 
AC MINI·SIP 

~~[R1~~~ CG~ 
5.0 AMP, 12-280 VAC 
SCROUTPUT 
DC CONTROL ( "'\ 

C:RVDOM I 
';:,~=",;;;;:, J 

~ ~ II ~ 

RELAYS 4500 

SOLID-STATE RELAYS 
AND INPUT/OUTPUT SWITCHES 

Crydom Line Max. I Must Surge 
Model Voltage @ saoc Release Current 
No. VDC A (RMS Volta e, Min. 1 Sec. 

DO 061 A 3-60 1.0 1.0VDC SA 
000618 3-60 1.0 1.7-9.0VDC 1.7VOC 0.8VDC SA 

The DO 061 are miniature DC output modules in a conform ally coated 
SIP package, measuring only 0.46 x 0.9 x 0.4 in. with pinouts on the 
popular 100-mil gria. The input-to-output isolation is 4000VRMS with an 
isolation resistance of 1 x 10' ohms. The units are derated 10mA per 
degree C above 600 e ambient temperature. Operating temperature 
range is - 30°C to + BOaC. When used for inductive loads, diode sup
pression across the load is recommended. 

The CRYDOM A0241/R AC relays are 1.0 
amp rated SPST-NO miniature SIP solid 
state relays. Utilizing the popular 100-mil. 
grid they occupy only 0,36 square inches of 
board space. These miniature relays have 
the same high technology and reliable 
design found in all CRYDOM products. UL, 
CSA pending. 

. Features 
• Compact Package For High Density 

PC Board Mounting . 
• TTL Logic Compatible Input 
• 4000 Vrms Optical Isolation 
• Both "Zero Voltage" & Phase Controllable 

"Random" Switching Versions 

Input SpecHlcations 
Control Voltage Range 
Input Current (Max.) 
@5.0V/ @Max. V 

Output Specifications 
Load Current Range (Fig. 1) 
Surge Current. 1 Cycle (Max.) 
Load Voltage Range 
Transient Over-Voltage 
Frequency Range 
General Specifications 
Dielectric (Min). (j) 

Switch Mode 
Model No. ' 

.02-1.0 
15 

24-280 
600 

47-70 

4000 

Vdc 

mA 

Arms 
Apk 
Vrms 

W~ 
Vrms 

The CX series is a group of solid state relays designed by CRYDOM to achieve the highest power 
switching capability in a PC mounted air cooled package. They feature exceptional steady state 
and high surge ratings by means of over sized inverse-parallel SCR chips, together with highly 
efficient thermal management for greatly increased cycle life. UL, CSA & VDE pending. 
Features Input Specifications 
• Extra High Surge Rating I-;;C:::on:-:tro::;I~Vo;:;lt::-ag::e"R;::a::ng::-e----T"'C3:;-:-1"'5--r'V;:;d-::-c-j 
• Extra Low Leakage (Off-state) Maximum Input Current: 
• Opto-Isolated 4000 Vrms 1-;;@;:-:5:=.0::;VIc;;@::-M::ax:;:;.;::-V==-___ ~_14_1_4_7 ....... m_Ad_c-j 
• Random And Zero Voltage Switching t-;-0::utp:7.;;ut:-::s=pe::;cc;;ifi;::cat::i::-on"s~;;-__ -r;;;::<"'-.:::::-I 
• Compact Packane For High Density Load Current Range (Fig. 1) .06-5.0 Arms ;:/ Surge Current, 1 Cycle (Max.) 250 Apk 
• PC Board Mounting Load Voltage Range 12-280 Vrms 
• 3-15 Vdc Logic Compatible Input Transient Over-Voltage 600 VPzk 

Frequency Range 47-63 H, 
~G~en=e=ra~l~spec~i~fica~tio=n::-s---~~~~~-

Dielectric (Min). (j) 4000 Vrms 

8 AMPS, 120 AND 240 VAC 
AC OUTPUT, PANEL MOUNT 
SOLID-STATE RELAYS 

lOW COST 
ACOUTPUT The Crydom Series 2 solid-state relays com

bine small size, zero voltage switching and 
high current rating in a package designed for 
heat sink or panel mounting. Standard 
0.1B7" push-on terminals allow quick con
nection and are positioned to provide maxi
mum isolation between control and power 
circuits. UL recognized & CSA certified. 
General Specifications 
Control Signal Range ........ 3.5 to B VDC 
Control Signal Range"221C" 3.5 to 7 VDC 
Must Operate Voltage ....... 3.5 VDC max 
Must Release Voltage ......... 1 VDC min 

~~[R1~~~ ~ 
AC OUTPUT, PC BOARD MOUNT 
SOLID-STATE RELAYS 
0.3 TO 3 AMPS 120 AND 240 VAC 

Case Style 3 

Designed for PCB applications. Units require 
only 1 sq. in. space on boards. Overall height 
of 0.45" on case 3 allows spacing on 0.5" 
centers. High current rating. Zero voltage 
switching. UL & CSA certified. 

Series 2 
0.85"' (21.59mm) x 1.75"' (44.5mm) x 0.83"' (21.08mm) 

Must Operate Current ........ 12 rnA max 
Isolation Voltage ... _ .......... 2500 VAC 
Operating Temperature 

Range ............... - 300 C to BOaC 
Snubber ..................... .Internal 

Max. Load One-Cycle 
Crydom Line Current @ Surge 
Model VAC 40·C Amps Amps 

No. (47-63 Hz) (RMS) (PK) 
S218 20-140 8 120 
S228 40-280 8 120 
S228C 24-280 8 120 

General Specifications 
Control Signal Range ........ 3.5 to B VDC 
(Models S3013A/S3023A ... 3.5 to 1B VDC) 
Must Operate Voltage ....... 3.5 VDC max 
Must Release Voltage _ ....... 1 VDC min. 
Isolation Voltage .............. 2500 VAC 
(Models S3013A1S3023A ...... 04000 VAC) 
Operating Temperature Range ... - 30°C to 

BOaC 

One-
Line Cycle In-

Crydom VAC Max. I Surge temal 
Model (47-63 @ 40·C ~~.f)S Snub- Case 

No. Hz) A (RMS) bers Style 
S312 20·140 2 55 No 3 
S3012A 20-140 2 55 Yes 30A 
S3013A 24-140 3 55 Yes 30A 
S322 40·280 2 55 No 3 
S3022A 40-280 2 55 Yes 30A 
S3023A 48-280 '3 55 Yes 30A 

60 TO 280 VAC, 
2 AMPS 
SOLID-STATE 
RELAYS 

The D2W202F is designed to achieve opti
mum performance at a record low cost by 
means of completely automated assembly 
using labor saving robotics. The package 
has a hard, skin-tight epoxy coating which 
provides excellent environmental protection 
and a pinout that matches the Series 6. 
UL recognized & CSA certified. 
General Specifications 
Control Sigrial Range ........ 3 to 2B VDC 
Must Operate Voltage, max ........ 3 VDC 
Must Release Voltage, min. . ...... 1 VDe 
Input Current @ 5 VDC max. . .. _ .. A mA 
Input Impedance, min ........ 1500 OHMS 
Dielectric Strength: 50/60 Hz .. 2500 VRMS 
Operating Temperature Range ... - 20°C to 

BOaC 

C,,7..:.r Control Surge 
Voltage Output One 

No. Range Ratings Cycle 

02W202F 3-32VOC 2A @ 60-280 VAC 28Apk 

D2W203F 3·32VDC 3A @ 60-280 VAC 
02W203F-11 3-32VOC 3_5A @ 60-280 VAC 80Apk 

CRYDOM COMPANY: P.O. Box 3699 Lakewood, CA 90711-3699 TELEPHONE: (213) 865-3536 FAX: (213) 865-3318 TELEX: 910 250-5756 
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SOLID-STATE RELAYS 
AND INPUT/OUTPUT SWITCHES 

AC AND DC MICROPROCESSOR 
INPUT/OUTPUT MODULES 

3.5 AMPS, 60 VDC, 120 and 240 VAC 
Standard Input/Output Modules (and Equivalents) 
'IN COMPLIANCE WITH NEMA 2-230 (NOISE IMMUNITY) 

5 Volt Models 15 Volt Models 

P-N Equivalent P-N Equivalent 
Input Current 

Type vs. Voltage 
610116101A' IDC5 6131 IDC15 DC/IN 7mA@32VDC 

6201 A' IAC5 6231 IAC15 ACIIN 6mA@120VDC 
6202A' IAC5-A 6232 IACI5-A AC/IN 6 mA@240VAC 
6301A' ODC5 DC/OU 15 mA@5VDC 
6401A' OAC5 AC/OUT 15mA@5VDC 
6402A' OAC5-A AC/OUT 15 mA@5VDC 
6102 DC/IN ~ ~~: ~~ovXgc 6200 -- - - AC/IN 
6302 ODC5-A - - DC/OU 12 mA@'5VDC 

Buffered Output Modules 

Maximum Maximum 
Load Voltage Load Current 

30VDC 25 mA@80·C 
30VDC 25 mA@80·C 
30VDC 25 mA@80·C 
60VDC 3ADC@45·C 

140 VDC 3A RMS@45·C 
280 VDC 3A RMS@45·C 
30VDC 25 mA@80·C 
30VDC 25 mA@80·C 

200 VDC 1.5A@45·C 

'SINK CURRENT (NON-INVERTING) "SOURCE CURRENT (INVERTING) 

For electrically clean, photo-isolated, noise 
free interfacing between logic level program
mable controllers, microprocessors and 
machine controls and power level loads. 
Input modules accept power level signals and 
convert them to logic level signals. Output 
modules accept logic level signals to switch 
AC or DC loads to 3.5 Amps. UL recognized & 
CSA certified. Crydom Part No. 

Input Current Input Current Maximum General Specifications-All Models 
5V 15V vs. Voltage vs. Voltage Load Maximum Dielectric (Input/Output) ..... AOOOVRMS 

Models Models Type 5 Volt Models 15 Volt Models Voltage Load Current 
6311 6341 DC/OUT 75IlA@0.8VDC' 175IlA@2.0VDC' 

Isolation Resistance 
60VDC 3.5 ADC@45·C 

(InputlOutput@500V) ........ 10" Ohms 6321 6351 DC/OUT 75IlA@2.4 VDC" 
6411 6441 AC/OUT 75IlA@0.8VDC' 
6412 6442 AC/OUT 75IlA@0.8VDC' 
6421 6451 AC/OUT 75IlA@2.4VDC'· 
6422 6452 AC/OUT 75IlA@2.4VDC" 

~~~~~~ [Q)~~ 
ACANDDC 
INPUT/OUTPUT MODULES 
3 AMPS, 30, 60 VDC 
AND 280 VAC 

~~~~~~ ~~ 
MOUNTING BOARDS 
FOR I/O MODULES 

General Specifications 
Module Positions 
InpuUOutput Channels 
Designed to Operate with Negative True 
Logic Systems and One Logic Voltage 
Designed to Operate with Negative or 
Positive True Logic Systems and 
Different Logic VoRage 
Connections, Fuses, Approvals 
Barrier Strip Screw Terminals for 
Field Connections 

Logic Connection Type 

Connector Part Number Code 
5 Amp Fuse: Bussman GFAI, or 

Littlefuse 275-00S, or 
littlefuse 25500S 

1 Amp Fuse: Bussman GFAI, or 
Littlefuse 275-001 , or 
littlefuse 255001 

UL Recognized' 
CSACertified" 

PB-4 
4 
4 

Yes 

No. 

Yes 

Screw 
Terminal 

-

Yes 

No 

Pending 
Yes 

75IlA@8.0VDC" 
175IlA@2.0VDG" 
175IlA@2.0VDC' 
75IlA@8.0VDC" 
75IlA@8.0VDC" 

PB4R 
4 
4 

No 

Yes 

Yes 

60VDC 3.5 ADC@45·C 
140 VDC 3.5A RMS@45·C Capacitance (Input/Output) ........ 8.0pF 
280 VDC 3.5A RMS@45·C Operating Temperature 
140VDC 3.5A RMS@45·C Range ............... - 40°C to 80°C 280VDC 3.5A RMS@45·C 

Electrically identical to Series 6 models. Packaged in a hard, skin
tight epoxy conformal coating for excellent environment protection 
and fast heat-transfer. Pin-out matches Series 6. UL recognized & 
CSA certified. 

PB-8 
8 
8 

Yes 

No 

Yes 

Crydom 
Model Module Input Current 

Number Tye vs. Volta e 
DMP6101A DCIIN 32mA@ 32VDC 
DMP6201A AC/IN 6mA@120VAC 
DMP6202A AC/IN 6 mA@240VAC 
DMP6301A DC/OUT 15mA@ 5VDC 
DMP6402A AC/OUT 15mA@ 5VDC 

These mounting boards will accept input/output modules in any combi
nation of input Dr output types of the same style (single or quad chan
nel). Modules can be easily and quickly inserted, without disturbing 
field wiring. The single channel models provide an LED status indicator, 
plug-in 5 amp fuse and 3.3. Kohm pull-up resistor for each module. 

Features 
• LED Status Indicators 
• Plug-in Fuses 
• Pull-up Resistors 
• Barrier Strip Screw Terminals 

for Field Wiring 
• Card Edge Logic Connections 

MODEL NUMBER 
PB-16A PB·16T PB-24 

16 16 24 
16 16 24 

Yes Yes Yes 

No No No 

Yes Yes Yes 

Available 
• Screw Terminal Logic Con

nections Available 
• UL Recognized Types 
• CSA Certified Types 

PB·240 PB·32DEC' 
6 Quad 8 Quad 

24 32 

Yes Yes 

No No 

Yes Yes 

Screw 26,50-Pin 50·Pin Screw 50-Pin 5O-Pin 50-Pin 
Terminal Card Edge Card Edge Terminal Card Edge Card Edge Card Edge 

- (j)@ ® - @ @ @@ 

Yes Yes Yes Yes Yes Yes Yes 

No No No No Yes Yes Yes 

Yes Pending Pending Yes Pending Pending Pending 
Yes Yes Yes Yes Yes Pending Pending 

Connector Park Numbers 'Card Edge Connector Ani Spaced On 0.1" (3mm) Centers 

(j) 26-Pin Card Edge Connector: T&B Ansley PIN 609-2615M 
3M PN 3462-001 

® SO-Pin Card Edge Connector: T&B Ansley PIN 609-501SM Male (Straight): Samtec PIN TSW-127-0B-T-S 
3M PN 341S-001 Methode PIN 1100-1-127-01 
Dale PIN EB43K2SSGFW (Wire Wrap or Solder Connector) Amp PIN 2·1022024 

@ Will Accept 27-Pin Single Row Header: Male (Rt. Angle): Samtec PIN TSW-127-Q9·T-S-RA 
Female (Straight): Samtec PIN SSW-127-02-T-S Methode PIN 1100-3-127-01 

Methode PIN 1000-027-2101 Amp PIN 2·102203-4 . 
Female (Rt. Angle): Samtec PIN SSW-127-03-T-S-RA 

• DEC Q-bus compatible. .. . . 
Recognized/Certlfied for 125V max. with 5 amp fuses, for 2S0V max. With #22 sohd copper Jumper wire Instead of 5 amp fuses . 

CRYDOM COMPANY: P.O. Box 3699 Lakewood, CA 90711-3699 TELEPHONE: (213) 865-3536 FAX: 9213) 865-3318 TELEX: 910 250-5756 
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SOLID-STATE OPTO-ISOLATED 
110 MODULES 5, 15, 24 VDC 

General Specifications IAC·S 

Voltage Type AC or DC 
Input 

Color Code Yellow 

Input Specifications 

lAC-SA IDC-S 

AC or DC DC 
Input Input 

Yellow White 

Voltage Range I 90-140 VAC I 180-280 VAC I 10-36VDC 

Typical Current @ Rated Volt. (mA) I 6 I 4 I 4 

Typical Current @ Max. Volt. (mA) . I 10 I 7 13 

Output Specifications 

Load Current Over .1-100mA@ .1-100mA @ .1-100mA @ 
Load Voltage Range .4-30VDC .4-30 VDC .4-30 VDC 

Max. Turri-onfTurn-off Time (mS) 20120 20120 515 

Switching Type Random Random Random 

Notes 1,2,3,5,7 1,2,3,5,7 t, 2, 5 

General Specifications IAC·t5 IAC-1SA 

VoHage Type ACor DC AC or DC 
Input Input 

Color Code Yellow Yellow 
Input Specifications 
Voltage Range 90-140 VAC 180-280VAC I 
Max. Input Current @ Rated Volt. (rnA) I 
Max. Input Current @ Max. Volt (mA) I 
Output Specifications 
Load Current Over .1-100mA @ .1-100mA @ 
Load VoHage Range .4-30VDC .4-30 VDC 

Max. Turn-onfTurn-ofl Time (mS) 20120 20/20 

Switching Type Random Random 
Notes 1,2,3,5,7 1,2,3,5,7 

General Specifications IAC-24 I IDC-24 

Voltage Type ACorDC DC 
Input Input 

Color Code Yellow I White 
Input Specifications 
Voltage Range 90-140VAC L 10-36VDC 
Max. Input Current @ Rated Volt. (mA) 8 4 
Max. Input C"rrent @ Max. Volt (rnA) 10 13 
Output Specifications 
Load Current Over .1-100mA@ .1·100mA@ 
Load Voltage Range .4 .. 30VDC .4-30VDC 

Max. Turn..onfTurn-off Time (mS) 20/20 515 

Switching Type Random Random 
Notes 1,2,3,5,7 1,2,3,5,7 

SOLID-STATE RELAYS 
AND INPUT/OUTPUT SWITCHES 

Industrial environments can subject sensitive microelectronic circuits 
to undesirable stress in the form of voltage transients, electrical noise, 
shock, vibration, etc. These can result in permanent damage, spurious 
operations or false indications. Crydom's 110 modules are designed to 
provide an electrically clean, photo-isolated, noise-free "output" inter
face from logic level control systems to external loads such as motors, 
valves, solenoids, etc., or, an "input" interface from the load or sensors 
to microprocessor or computer-based logic level systems. Used with 
Crydom's 110 mounting boards, these solid-state modules exhibit long, 
reliable life in industrial environments. 

FEATURES 

• Color-coded by Function 
• 4000 Vrms Optical Isolation 
• Industry Standard Package and Pin-out 
• High Transient Noise Immunity 
• Series Operation Compatibility 
• UL Recognized, CSA Certified, SEV Approved Types Available 

System Voltage 5 VDC 

Model Number 

I DC-SB IDC-SD OAC-S OAC·SA ODC-S ODC-SA 

DC DC AC AC DC DC 
Input Input Output Output Output Output 

White White Black Black Red Red 

4-16VDC 3-32VDC 3-6VDC 3-6VDC 3-6VDC I 3-6VDC 

4 8 4 4 3 3 

20 12 20 20 14 14 

.1-100mA @ .1-100mA @ .02-3A @ .02-3A @ .02-3A @ .02-1A@ 
.4-30 VDC A .. 30VDC 12-280 VAC 24-280VAC S-60VDC 10-200VDC 

.051.1 111.5 Half/Half Half/Half 0.510.5 0.510.5 
(cycle) (cycle) 

Random Random Zero Zero Random Random 

1,2,5 1,2,5 1,2,4 1,2,4 1,2,4 1,2,4 

System Voltage 15 VDC 
Model Number 

iDC-1S OAC-1S OAC-1SA . ODC-1 5 ODC-1SA 
DC AC AC DC DC 

Input Output Output Output Output 
White Black Black Red Red 

10·36VDC I 9-18VDC . I 9-18VDC I 9-18VDC 9-18VDC 

I I I 
I I I 

.1-100mA@ .02-3A@ .02-3A @ .02-3A @ .02-1A@ 
.4-30 VDC 12-280 VAC 24-280VAC S-60VDC 10-200VDC 

515 Half/Half Half/Half 0.5/0.5 0.5/0.5 (cycle) (cycle) 
Random Zero Zero Random Random 
1,2,5 1,2,3,4 1,2,3,4 1,2,4 1,2,4 

System Voltage 24 VDC 
Model Number 

I OAC-24 I OAC-24A ODC-24 ODC-24A 
AC AC DC DC 

Output Output Output Output 

I Black Black Red Red 

J 18-28 VDC 18-28 VDC J 18-28VDC 1 18-28 VDC 

I 10 10 7 7 
17 17 12 12 

.02-3A @ .02-3A @ .02-3A @ .02-1A@ 
12-280VAC 24-280VAC S-60VDC 10-200VDC 

Half/Half HalflHalf 0.510.5 0.5/0.5 (cycle) (cycle) 
Zero Zero Random Random 
1,2,3 1,2,3,4 1,2,4 1,2,4 

NOTES: 1. UL recognized. 2. eSA certified. 3. SEV approved. 4. The output of the AC output module is compatible with the input of the AC input module and the 
output of the DC output module is compatible with the input of the DC input module. 5. Input modules provide an output that is active low. 6. Output modules can 
be controlled from active or active high logic. 7. Input will operate on AC or DC voltage. • 

CRYDOM COMPANY: P.O. Box 3699 Lakewood, CA 90711-3699 TELEPHONE: (213) 865-3536 FAX: (213) 865-3318 TELEX: 910250-5756 
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4500 RELAYS 4500 

C:rlV~OIVl 
COMPANY 

SOLID-STATE RELAYS 
AND INPUT/OUTPUT SWITCHES 

~~[R1~ ~~ ~~ ~[p) f~ [Q)~[p) 
These flat pack modules offer reliable input-output interfac
ing in a low profile package outline that permits PC board 
spacing on half-inch centers. 

(Q)~ ~[p) f(Q)[Q)~[P) FEATURES 
• Low Profile Permits 0.50 inch (12.70mm) PC Board Spacing 

FLAT PACK 1/0 MODULES • Industry Standard Footprint 
• Color-Coded by Function 
• 4,000 Vrms Optical Isolation 
• High Transient Noise Immunity 
• Series Operation Compatibility 
• UL Recognized, CSA Certified 

Model Number 
General Specifications IAC-5P IDC·5P OAC·5P ODC-5P 

Voltage Type 
ACorDC DC AC DC 

Input Input Output Output 
System Voltage VDC 4.S-28 4.S·28 S S 
Color Code Yellow White Black Red 
Inpul Specifications 
Voltage Range 90~1~u .. 10·36VDC 3-6 VDC 3-6VDC 
Max. Input Current @ Rated Volt. (mA) 8 8 19 14 
Max. Input Current @ Max. Volt. (mA) 9 13 24 18 
Output Specifications 
Load Current Over >0-100mA@ >0-100mA@ .02-3A @ .02-3A @ 
Load Voltage Range >(}-30VDC >0-30VDC 12-280VAC S-60VDC 
Max. Turn-onfTurn-off Time (mS) 20/20 S/S Half/Half (cycle) O.S/O.S 
Blocking V Peak SOO 
Switching Type Random Random Zero Random 

Notes 1,2,3,4,6,7,8 1,2,3,4,6,7,8 1, 2, 3, S, 6, 7 1,2,3,S,6,7 

NOTE: 1. UL recognized. 2. CSA certified. 3. The outputs of the output modules are compatible with the input of input 
modules, making them suitable for series operation. 4. Input modules provide an output which is active low. 
S. Output modules can be controlled from active low or active high logic. 6. Transient noise immunity >3000 Vp-p 
(NEMA IC8-230). 7. Capacitance: 10 PF maximum (input to output). 8. Input will operate on AC or DC. 

~~[R1~~~ @~U[P) 
3 PHASE SOLID STATE RELAYS 
25A AND 50A RMS 
530VRMS 

FEATURES 
- Opto-isolated input-output 4000V rms 
- Electrically isolated mounting base 
- dc or ac control signal option 
• Zero cross-over load voltage turn-on stand

ard; instantaneous turn-on option avail
ablel7J 

The Crydom 53TP range of three phase solid state relays is designed to switch line voltages of 
up to 530V rmS directly to loads such as motors, transformers and heating elements. The use of 
power semiconductor technology ensures precise, clean make and break operation. Standard 
units incorporate circuitry which ensures switch-on at close to the zero cross-over point of load 
voltage thus virtually eliminating the generation of r.f.i. and electrical noise. For switching of 
highly inductive loads, an instantaneous turn-on option is available. Power semiconductors 
generate heat energy during operation and a suitable heatsink must be used to keep the unit 
within its temperature ratings. The high current surge characteristics allow trouble-free switch
ing of capacitive loads. UL, CSA & VDR pending. 
Characteristics 

Type Irma Vrms Vpk Input Iism 1:It 
AS3TP2S-D 2SA 48-S20 1200 90-280vac 300A 450 
AS3TPS(}-D SOA 48-S30 1200 9(}-280vac SOOA 12S0 
DS3TP25-D 2SA 48-530 1200 3-32vdc 300A 450 
DS3TPS(}-D SOA 48-S30 1200 3-32vdc SOOA 12S0 

NOTE: ADD -10 SUFFIX FOR RANDOM TURN-ON 

Control Circuit O: .. Types 

V'N Input voltage range-max. Vdc 3-32 
Control Circuit A ... Types 

V'N Input voltage range-max. V rrns 90-280 
General 

V's Isolation voltage 
(in-out) test 1 min. 

kVrms 4.0 

SOLID-STATE RELAY HANDBOOK 
WITH APPLICATIONS 
BY ANTHONY BISHOP 

This comprehensive 223 page reference to the use and applications 
of Solid-State Relays (SSRs) incorporates a detailed tutorial on what 
SSRs are and why they are used in various industrial applications. In 
its pages you will find: 

• A thorough introduction to solid-state relays 
• Descriptions of various coupling methods 
• SSR operation and parameters 
• Coverage of different drive methods 
• Thermal considerations 
• Applications of SSRs in microprocessor-based equipment for 

industrial machine control 
• A cross reference of types and manufacturers 
• A handy glossary of terms 

ORDER: HDBK-899 

CRYDOM COMPANY: P.O. Box 3699 Lakewood, CA 90711-3699 TELEPHONE: (213) 865-3536 FAX: (213) 865-3318 TELEX: 910250-5756 
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4500 RELAYS 

DELTROL RELAYS 
L = 1-3/8 
W = 1-3/8 
H =2 

General purpose plug-in relay for continuous 
duty operatlon_ Plastic cover_ Recognized 
under the Components Program of Underwriters 
Laboratories, Inc_ (File No_ E37066). 

~~ 
SPOT DPDT 3PDT 

BASE DIAGRAMS FOR 106 SERIES B-3 HOLD DOWN SPRING 

165/166 Series 

SIN 20171.(10 

L = 1-13/32 
W = 1-1/2 
H = 2-3/16 

Plastic covered general purpose plug-in relay. 
Molded nylon coil. Continuous duty operation. 
Recognized under the Components Program of 
Underwriters Laboratories, Inc_ (File No. 
E37066). Also CSA Recognized. 

L = 1-7/8 
W = 1-5/8 
H = 1-1/4 

High current relays for industrial control appli
cations. Molded nylon encapsulated coli Is re
sistant to fungus and moisture. Recognized 
under the Components Program of Under
writers Laboratories, Inc. (File No. E3706~). 

L = 1-7/8 
W = 1-5/8 
H = 1-1/4 

High current relays for industrial control appli
cations_ Molded nylon encapsulated coli is re
sistant to fungus and moisture. Recognized 
under the Components Program of Under
writers Laboratories, Inc_ (File No. E37066). 

L = 1-13/32 
W = 1-1/2 
H = 2-29/32 
MOl,lntlng Center = 2-1/2 

267F Series 

General purpose relay with plastic cover. 
Molded nylon coil Insures reliable continu
ous-<luty performance.. .250 quick connect 
terminals. Recognized under the Components 
Program of Underwriters Laboratories, Inc. 
(File No. E37066). 

105 SERIES 

Stock No. Serias 

20106-82 105 
20106-84 105 

20107-84 105 

20108-81 105 
20108-82 105 
20108-84 105 
20108-85 105 

20110-82 105 
20110-84 105 
20110-85 105 

20114-80 105 
20114-81 105 
20114-82 10t; 
20114-83 105 
20114-84 105 

20116-81 105 
20116-82 105 

165/166 SERIES 

Stock No. Series 

20307-82 166 
20307-84 166 
20307-85 166 

20308-82 166 
20308-84 166 
20308-85 166 

20310-80 166 
20310-81 166 
20310-82 166 

20325-84 165 

20311-81 166 
20311-82 166 
20311-84 166 

20381-82 166A 
20381-83 166A 

170 SERIES 

Stock No. Serias 

20392-82 170 
20392-83 170 

20394-81 170 
20394-82 170 

177 SERIES 

Stock No. Serias 

20935-82 177 
20935-83 177 
20936-81 177 
20936-82 177 

26iF SERIES 

Stock No. Series 

20601-84 267F 
20606-82 267F 
20607-81 267F 
20607-82 267F 

4500 

SEE SECTION 4550 FOR SOLENOIDS 

Contacts Coil 

Arrang. Rating Input Resistance Nominal 
(Amps) Voltages (Ohms) Powar 

SPDT .10A 24VAC 82, 2.0VA 
SPDT 10A 120VAC 2,250 2.0VA 

DPDT 5A 120VAC 1,800 2.2VA 

DPDT 10A 12VAC 19 2.0VA 
DPDT 10A 24VAC 74 2.0VA 
DPDT 10A ,120VAC 1,800 2.0VA 
DPDT 10A 240VAC 6,800 2.0VA 

3PDT 10A 24VAC 74 2.2VA 
3PDT 10A 120VAC 1,800 2.2VA 
3PDT 10A 240VAC 6,800 2.2VA 

DPDT 10A 6VDC 30 1.2W 
DPDT 10A 12VDC 120 1.2W 
DPDT 10A 24VDC 472 1.2W 
DPDT 10A 48VDC 1,800 1.2W 
DPDT lOA' 110VDC 10,000 1.2W 

3PDT 10A 12VDC 120 1.2W 
3PDT lOA 24VOC 472 1.2W 

Flange-Mount Versions are Also Available. 
Contacts Coil 

Rati Input Resistance Nominal Arrang. (Am:'! Voltages (Ohms) Pow .. 

OPDT lOA 24VAC 74 2.2VA 
OPDT iOA 120VAC 1,800 . 2.2VA 
OPDT 10A 240VAC 6,800 2.2VA 

3POT lOA 24VAC 74 2.2VA 
3PDT' 10A 120VAC 1,800 2.2VA 
3POT lOA 240VAC 6,800 2.2VA 

OPDT 10A 6VDC 30 1.2W 
OPDT 10A 12VDC 120 1.2W 
OPOT 10A 24VOC 472 1.2W 

3POT SA 120VAC 1,800 2.2VA 

3POT lOA 12VOC 120 1.2W 
3POT lOA 24VOC 472 1.2W 
3PDT lOA 110VDC 9,500 1.2W 

3POT lOA 24VAC 74 2.2VA 
3POT lOA 120VAC 1,800 2.2VA 

Contacts Coil 

Arrang. Rating Input Resistance Nominal 
(Amps) Voltages (Ohms) Power 

SPST- 30A 24VAC 44 4.7VA 
NO-DM 30A 120VAC 1,100 4.7VA 

SPST- 30A 12VDC 72 2W 
NO-OM 30A 24VOC 288 2W 

Contacts Coil 

Arrang. Rating Input Rasistance Nominal 
(Amps) Voltages (Ohms) Power 

SPST- 30A 24VAC 44 4.7VA 
NO-DM 30A 120VAC 1,100 4,7VA 

SPST- 30A 

1 
12VDC 72 2W 

NO-DM 30A 24VDC 288 2W 

Contacts Coil 

Arrang. Rating Input Resistance Nominal 
(Amps) Voltages (Ohms) Power 

DPDT 15A 120VAC 1,800 2.2VA 
SPOT 15A 24VDC 360 1.2W 
OPDT 15A 12VDC 96 1.2W 
OPDT 15A 24VOC 360, 1.2W 

a-1456 For manufacturer's' sales offices, see yellow pages EEM 1991 



4500 RELAYS 4500 

MADE DELTROL RELAYS IN U.S.A. SEE SECTION 4550 FOR SOLENOIDS 

General purpose relays with plastic dust cover 
with flange mounting, barrier-type .250" quick
connect terminals and molded-nylon coil. 
Recognized under the Components Program of 
Underwriters Laboratories, Inc. (File No. 
E37066). CSA Recognized. 

275F SERIES 

Stock No. Series 

20844-82 275F 
20844-84 275F 
20848-82 275F 

20852-82 275F 

20-AMP POWER RELAYS 
L = 2.07 Max. 
W = .940 Max. 
H = 2.42 Max. 

20-Amp Power Relays with molded nylon coils. 
0.187 or 0.250 quick-connect terminals. Recog
nized under the Components Program of Under
writers Laboratories, Inc. (File No. E37066). 
CSA Certified (File No_ 20690). 

871 SERIES 

Stock No. 

20886-84 
20887-84 
20888-82 
20889-82 

Series 

871 
871 
871 
871 

Contacts 

Arrang. Rating 
(Amps) 

DPDT 25A 
OPOT 25A 
SPST- 35A 

NO-OM 
OPDT 25A 

Contacts 

Arrang. Rating 
(Amps) 

SPDT 20A 
OPOT 20A 
SPOT 20A 
OPOT 20A 

Coil 

Input Resistance Nominal 
Voltages (Ohms) Power 

24VAC 55 2.4VA 
120VAC 1.500 2.4VA 
24VDC 320 1.8W 

24VDC 320 1.8W 

Coil 

Input Resistance Nominal 
Voltages (Ohms) Power 

120VAC 800 5.0VA 
120VAC 800 5.0VA 

24VOC 200 2.9W 
24VOC 128 4.5W 

900 SERIES Auxiliary Switch Models are Also Available. 

Single Pole 
L = 2-1/2 
W = 2-1/2 
H =2-3/16 

Double Pole 
L = 3-11/32 
W = 2-1/2 
H = 2-3/8 

Heavy duty power relay for industrial control applica
tions. Particularly suited for motor controls, heater 
loads, welder loads, and other power switching applica
tions. Molded nylon coil resists fungus and moisture. 
Long life, rugged construction. Rating: 30 amps, 1-1/2 
hp, 120/240 VAC. Heavy duty screw-type terminals. 
Mounti'ng: two 3/16" holes on 1-7/8" centers. Listed 
under the Components Program of Underwriters Labor
atories, I nco (File No. E37066). CSA listed (File No. 
20690). 

8-6 DUST COVER 

L =5 
W =4 
H =3 

SIN 20257·80 

Sealed knock-out holes for standard conduit fittings. 
Relay mounts on pre-drilled base. Constructed of Alum· 
inum. Snap action cover release. Accommodates relay 
series 900. 

L = 4·1/4 
W = 2-1/2 
H = 2·3/8 

Stock No. Series 

20237-82 900 
20237-83 900 

20238-82 900 
20238·83 900 

20239·82 900 
20239·83 900 

20240·82 900 
20240·83 900 
20240·84 900 

20241·82 900 
20241·83 900 
20241-84 900 

20243-81 900 
20243-82 900 

20244-81 900 
20244-82 900 

20245-81 900 
20245-82 900 
20245-84 900 

900-1C SERIES 

Stock No. Series 

20246-83 900-1C 
20249·82 900-1C 

DELTROL 

Contacts 

Arrang. Rating Input 
(Amps) Voltages 

SPST-NO 30A 24VAC 
SPST·NO 30A 120VAC 

SPST 30A 24VAC 
NO-OM 30A 120VAC 

SPOT 30A 24VAC 
SPOT 30A 120VAC 

OPST·NO 30A 24VAC 
DPST-NO 30A 120VAC 
OPST-NO 30A 240VAC 

OPDT 30A 24VAC 
OPOT 30A 120VAC 
OPDT 30A 240VAC 

SPOT 30A 12VDC 
SPOT 30A 24VOC 

OPST-NO 30A 12VDC 
OPST·NO 30A 24VOC 

DPOT 30A 12VDC 
DPDT 30A 24VOC 
OPDT 30A 110VOC 

Contacts 

Arrang. Rating Input 
(Amps) Voltages 

DPDr 30A 120VAC 
OPST·NO 30A 24VOC 

900 Series heavy duty power relay with snap
action,10 amp, 1/4" hp, SPOT auxiliary switch. 
Molded nylon call resists fungus and mois
ture. Listed under the Components Program 
of Underwriters Laboratories, Inc. (File No. 
E37066). CSA File No. 20690. oolTlipols 100,","00.'.","0<00", 

Coil 

Resistance Nominal 
(Ohms) Power 

12 9.5VA 
290 9.5VA 

12 9.5VA 
290 9.5VA 

12 9.5VA 
290 9.5VA 

12 9.5VA 
290 9.5VA 

1.200 9.5VA 

12 9.5VA 
290 9.5VA 

1.200 9.5VA 

72 2W 
290 2W 

72 2W 
290 2W 

72 2W 
290 2W 

6,050 2W 

Coil 

Resistance Nominal 
(Ohms) Power 

290 9.5VA 
290 2W 

All Dimensions are Nominal. 2745 S. 19th St., Milwaukee, WI 53215, Phone (414) 671·6800, Telex 2·6871, Fax (414) 671·6809 
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4500 RELAYS 4500 

DOUGLAS RANDALL RELAYS 
100 MechaniC Street, Bldg. #26, P.O. Box 506, Pawcatuck, CT 06379 
(203) 599-2075, FAX (203) 599-1754 Toll Free: 800-447-6799 

SOLID STATE RELAYS NEW DISTRIBUTORS WANTEDI 
1·800·447·6799 

• .. 

Full line of optically isolated, U. L. recognized solid state 
relays, A.C. or D.C. input, output to 100 Amps, 480 VAC. 
New "Dual" solid state relays available to 40 Amps, 120/ 
240VAC. 

LINEAR PROPORTIONAL CONTROLLER 

Optically coupled power control modules utilizing D.C. 
analog control signal to proportionally control loads up to 
100 Amps in a linear fashion. Accepts O-lOV, 0-20V, or 
4-20 milli Amp input signals. 

PROPORTIONAL CONTROL 

Variable AC control products with resistor input and 0-10 
VDC input. Controls loads to 40 Amps. 

TIME DELAY RELAY 

Optically isolated solid state control. Timing set by exter
nal resistors. Available to 40 Amps. 

FORM C RELAY 

Optically isolated, true form C voltage switching. Avail
able to 100 Amps. 240 VAC 

REED RELAYS 

Full line of standard and custom reed relays . 

CV-CONVERTER RELAY Printed circuit board mountable solid state relay. Model CV-l and CV-2 . 
.-~~~~-----.---:~~---. INPUT DATA OUTPUT DATA 

CV3 eva CV3 & CV& 
Nominal 'oIlRag. 5.5VDC 28VDC Max. Current 3A DC 

INPUT DATA OUTPUT DATA Voltage Range HOVDe 1()'32VDC \\JItage Rang. 4·55VDC 
CV1 CV2 CY1&CV2 Must Operate 4VDC lOVDC Voltage Drop 1.6WDC 

Nominal l\lltage 5.5VOC 28VDC Current 3A RMS Musl Release .4VDC .4V1lC Ott state leakage lOmA DC 
Voltage Range HOVDC 1()'32VDC Surge Current 8DA Peak Impedance lDDIlQ 4OD1lQ Tum On lime 5501lsec. 

Tum Ott lime 1.5ms.e. Must Operate 4VOC lOVOC Minimum Current 50mA 
CY4 CV5 CY4 & CY5 Must Release .4VOC .4VDC Ott state leakage 8mA 

Impedance lOOllQ 400IlQ 'oIlHage 241D 24O\1\C Vottage Range 1()'55VDC 9()'13IMC 'oIlltage 30VDC 
Isolation l500v l500v @471D63 Current lOmA lOmA Current l6mAMax. 
(Input to OutpuO l5pF 15pF 'oIlHag. Drop 2.0VAc Must Not Operate 3mADC .8mARMS leakage lOOIlA 

OHstale dv/dt lOOV/llSOe. Isolation l500V l500V 'oIlltage Drop .4VDC 
Tum On lime 8.3msec. Capac~ance lOpF IOpF Logic Supply 'oIln. 4.5-6VOC 
Tum Ott lime 16 msec. Impedance - 40KO Logic Supp~ CUt IOmA@60 

a-1458 For manufacturers' sales offices, see yellow pages EEM 1991 



4500 RELAYS 4500 

DOUGLAS RANDALL SOLID STATE COMPONENTS 
100 Mechanic Street, Bldg. #26, P.O. Box 506, Pawcatuck, CT 06379 STOCKED FOR IMMEDIATE DELIVERY 
(203) 599-2075, FAX (203) 599-1754 Toll Free: 800-447-6799 

SOLID STATE RELAYS/RATINGS TO 
100 AMPS 
AC Output/DC or AC Control 
UL Recognized/File No. E60556/C.C. NMFT2 
CSA Certified File LR34149 

'1 

NEW DISTRIBUTORS WANTED! 
1-800-447 -6799 

HEAT-SINK 

6 32 THD ~ ~. 0.12 
2 PLACES 0.85 

1.00 

Douglas Randall's line of solid state AC output 
relays are UL recognized for resistive, lamp 
and motor loads. Featuring opto-isolation and 
random fire or zero-voltage switching, models 
are available to handle up to 100 Amps. DC or 
AC control signals can be specified and Form 
A or B output. Call For Competitive Pricing on 
The New "J" Series. 

DUAL SOLID STATE RELAY 

DC AC 
Range 3.0·32 VDC *90-260 VRMS 
Must Turn On 3.0 VDC 90VRMS 
Must Release 1.0 VDC 10 VRMS 
Inpullmpedance 1000 13.000 

Ohms Min. Ohms Min. 
Isolation 4000 4000 
Signal to load VRMS VRMS 

Isolation 2500 2500 
Signal to Base RMS VRMS 

Temperature Range 
Operating -30·C to +SO·C -30·C to +SOC 
Storage -40·C to + 120·C -40·C to + 120C 

*90-130 VRMS on 70 and 100 Amps models. 

MODEL NUMBERS/RATINGS 
MODEL 
JOI5B 
J025B 
J025D 
J040B 
J0400 
J070B 
JOIOOB 
JAI5B 
JA25B 
JA25D 
JA40B 
JA40D 
JA70B 
JAIOOB 

INPUT SIGNAL 
3-32 VDC 
3·32 VDC 
4·32 VOC 
3-32 VOC 
4·32 VOC 
3-32 VOC 
3-32 VOC 

90-260 VRMS 
90-260 VRMS 
90-260 VRMS 
90-260 VRMS 
90·260 VRMS 
90-130 VRMS 
90-130 VRMS 

NOMtNAL OUTPUT 
15 Amp 1201240 VAC 
25 Amp 120/240 VAC 
25 Amp 120/240/525 VAC 
40 Amp 120/240 VAC 
40 Amp 12012401525 VAC 
SO Amp 120/240 VAC 
100 Amp 120/240 VAC 
15 Amp 1201240 VAC 
25 Amp 1201240 VAC 
25 Amp 12012401525 VAC 
40 Amp 120/240 VAC 
40 Amp 1201240/525 VAC 
SO Amp 120/240 VAC 
100 Amps 120/240 VAC 

OUTPUT DATA 
240 VRMS Models 480 VRMS Models 

Range 20·300 VRMS 100·525 VRMS 
Voltage Drop 

at Rated load 1.6 VPK 1.6 VPK 
Typical Turn On Voltage 7 VRMS 7 VRMS 
Response Time 0.5 Cycle Max. 0.5 Cycle Max. 
Off State DVIOT j·15B·5V1"S J.250-150Vl"S 

J-25B-150Vl"S J.400-200VlI'S 
J-40B-200Vl"S 
J-70B·500Vl"S 
j-100B·500VlI'S 

Off State leakage 
J-15B·10 MA Current J-250-15 MA 
J-25B·15 MA J-400·20 MA 
J-40B·20 MA 
J·70B·20 MA 
J·100B-30 MA 

Max. Non Repetitive j·15B·150 Amp J·250-400 Amp 
Single Cycle Surge j·25B·400 Amp J-400-600 Amp 
Current J-40B-600 Amp 

]')OB·1200 Amp 
J.l00B-1600 Amp 

I'T For Fusing J.l5B·60A' Sec J-250·400A' Sec 
(T=S.3MSI J-25B-400A' Sec HOO-1500A' Sec 

j·40B·IOOOA'Sec 
J·70B·nOOA'Sec 

J·IOOB·12.750 A' Sec 
Peak Inverse Voltage 600 Volts 1200 Volts 

- Two Independent 15, 25, or 40 Amp Solid State Relays in one standard case 
- Both Zero Crossing and Non-Zero Crossing versions available. ZC Units switch on in 112 cycle 
• Advanced MOS Technology offers a significant increase in both static and commutating dv/dt, improving 

interference immunity to false triggering. This system exceeds performance of conventional snubber net
works. 

- Ambient Temperature for all models: - 30°C to + 80°C operating; - 40°C to + 120° C storage 
• 2500 VRMS Isolation: Input to Output, Input to Base, Output to Base 
- All Units have aluminum base plate. Case material is plastic; color is black 
- Input is reverse polarity protected 

SOLID STATE RELAYS SERIES K & F INPUT SIGNAL DATA 
Range 

DC OUTPUTI 
DC CONTROL SIGNAL 
NEW OUTPUT 10 300 VDe 

EEM 1991 

SERIES K 
Douglas Randall Series K are SPST (NO) or 
(NC) relays which will switch loads of 4, 8 or 
12 Amps to 250 VDC. They provide rapid 
switching and opto-isolation between input 
and output. The sensitive inputs are compat
ible with DTLorTTL logic. Arc-free switching 
makes these relays suitable for hazardous 
atmospheres. 

SERIES F 
500 VDC SWITCHING 
Series F Relays are available SPST (NO) or 
SPST (NC)_ They provide rapid switching of 
loads up to 8 amperes DC_ Inputs are opto
isolated and compatible with DTL or TTL 
logic signals. Arc-free switching makes them 
suitable for hazardous atmospheres as well 
as machine tool process control equipment_ 

For manufacturers' sales offices, see yellow pages 

Must Operate 
Must Release 
Input Impedance 
Isolation 

Signal to load 
Signal to Base 

Temperature 

MODEL NUMBERS 
OullIut Voltage 

2·32 VDC 

2-55 VDC 

2·250 VDe 

3·32VDC 
3VDC 
IVOC 
1000n Min. 

1500V 
1500V 
-30·C to +so·e 

CurreRI 
4 Amp 
8 Amp 

12 Amp 
4 Amp 
S Amp 

12 Amp 
6 Amp 

Model 
K04A 
K08A 
KI2A 
K04B 
K08B 
K12B 
K06D 

*Inductive loads must be diode suppressed. 
tNormally closed add-(NC) K04A-NC. 

SURGE 
CURRENT (MAX_) 

OUTPUT 100" @ 
MODEL CURRENT VOLTAGE 2% DUTY CYCLE 
F04E 4 Amp 25·500 VDe 30 Amp 
F08E SAmp 25-500 VDe 60 Amp 

Nol8: To deSIgnate normally closed relays. add suffiX "NC"; e.g., F04E-NC. 

8-1459 
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DOUGLAS RANDALL SOLID STATE COMPONENTS 
100 Mechanic Street, Bldg. #26, P.O. Box 506, Pawcatuck, CT 06379 STOCKED FOR IMMEDIATE DELIVERY 
(203) 599-2075, FAX (203) 599-1754 Toll Free: 800-447-6799 

L.C. SERIES POWER CONTROL MODULES-PROPORTIONAL CONTROLS 

OPTICALLY COUPOLEO 
PROPORTIONAL CONTROL 

The optically coupled Douglas Randall L.C. 
series power control modules utilize D.C. 
analog control signals to proportionally con
trol loads up to 100 amps, 300 Vrms. 
Changes in input signal linearly vary the fir
ing angle of the thyristor load control device, 

2OMA10V 

9V 

8V 

OJ 7V 
<: 
.2> 6V 
C/) 5V 
'5 

4V Q. 

..5 3V 

2V 

IV 

4MAOV"~-+~~9--+-+-~-;-+-~ 
o 10 20 30 40 50 60 70 80 90 100% 

Power OUtput for Reslsllve Loads 

so only the portion of the sine wave between 
the firing of the thyristor and zero crossing is 
available to the load. (see graph 1 on 
reverse). Average power output versus input 
voltage/current for resistive loads is shown in 
Figure 2 on reverse side of this sheet. 

PROPORTIONAL CONTROLS/40 AMP @ 480 VAC 
Douglas Randall Proportional Control vary loads up to 
40 Amp @ 480 VAC from 0 to 99%. 

SERIES R
RESISTOR CONTROLS 
TlJese controls operate by connecting a variable 
resistor to the input terminals. See Figs. 1 & 2. 

INPUT· 
Variable Resistor (150,0000, 1 waUl-For 120VAC 
Variable Resistor (1 Megohm, 1/2 wattl-For 
240VAC,277VACor480VAC 

Output Voltage 5A 

90-130 VAC Models R05A 

200-2\0 VAC Models R05B 

400-480VAC Models· R05D 

OUTPUT DATA 
Maximum Current 5A 

One Cycle Surge Current 75A 

Overload (1 Sec., RMS) 20A 

Minimum Holding Current .05A 

Mechanical 
Specifications 
on SSR AC 
output 

lOA 
RlOA 

R10B 

RlOO 

lOA 

CURRENT 

15A 

R15A 

R15B 

R15D 

15A 

100A 150A 

30A 50A 

.05A .07A 
AC Line, 90/130 VAC, 200/240 VAC, 250/300 VAC or 400/480 VAC 

25A 

R25A 

R25B 

R25D 

25A 

225A 

70A 

.OBA 

Typical Leakage, 901130 VAC-10 rnA: 200-240 VAC-7 rnA; 250-300 VAC-6mA; 400-480 VAC 3 rnA·. 

-Models R05D. RlOD. R15D_ R25D and R40D have no snubbers. 

INPUT MODULES RDA, ROB & ROD 

40A 

R40A 

R40B 

R40D 

40A 

400A 

150A 

_~gA 

These modules accept 0-10 VDC signals. Their output is connected to the inputterminalsof Series R-Resistor 
Modules, which In turn controls loads up to 40 Amp @ 480 VAC. See Fig. 3. 

SERIES RD/LOGIC INPUT CONTROL 

INPUT DATA 
Range 0-5 DC 0-10 V DC 4-20 mA DC 
Turn"n Threshold .25 V .5 V 4.5 mA 
Input impedence 12.7K ohms 25K ohms 460 ohms 
Isolation 

signal 10 load 
4000 V peak 4000 V peak 4000 V peak 

Isolation 4000 V peak 4000 V peak' 4000 V peak 
sigllalto \JaSl! 

OUTPUT DATA 
Model Number LC25 LC40 LC10 
maximum current 25 A 40 A 10 A 
maximum voltage 
drop at 100% on 1.6 V 1.6 V 1.6 V 
max. non-repetitive 
single cycle surge 
current 300 A 400 A 1000 A 
voltage range (RMS) 20-300 20-300 20-300 
minimum holding 
current .10 A .10 A .15 A 
off state OViOT 200 200 500 
(Vipsee) 
on state OI/OTIAIpsec) 150 150 150 
I' T for fusing (Al/see) 800 1000 7000 
off state leakage 
eurrenl(mA) 15 20 30 
isolation output 
to ground 4000 V 4000 V 4000 V 
power factor (min) .5 .5 .5 

GENE/tAL SPECIFIC~IONS -ALL UNITS 
- Zero crossover switching 
- 7500V opto-isolation 
- Back-to-back SCR operation 

LC100 
100 A 

1.6 V 

1500 A 
20-300 

.20 A . 
500 

150 
12000 

50 

4000 V 
.5 

- Timing: 15K ohm/second nominal; 22 megohms 
maximum. 

- Minimum operation with resistor terminal 
shorted: 300 milliseconds nominal. 

- All units have snubbers 

NOMINAL PERCEN'mGES 
OUTPUT VS.INPUT RESIS'mNCE @ 25·C 

~ 1 

;! g 
~ 
~ 
~ z 

~ 

Models R05 to R40A 

LINE VOLTAGE NOMINAL 
120VRMS 60 Hz 

100 a: 

~ 
50~ 

9 
25 W 

~ 
Z 

.3 ~ 
W 
II-.~ o~~~-r~~--~~ 

Q 15 30 45 80 75 90 105 120 135 150 

~100 

~ 
g 75 

~ 50 
W 

" ~ os 

~ 

INPUT RESISTANCE OHMS (THOUSANDS) 

Fig. 1 
Models R05 to R40B, ROS to R40D 

UNE~VOLTAGE NOMINAL 

~ O+-.--r-r~~r
o .1 2 .3 A .5 ~ .7 • J 1~ 

INPUT RESISTANCE MEGOHMS 
Fig. 2 

MODELS RDA, ROB, ROD Series RD provide full control from 0% to 99% when energized by 0-10 VDC or 0-15m ADC signals. 
MODEL RD04A AND MODEL RD04B UL Listed File Number E103645 PERCENT OUTPUT VOLTAGE vs INPUT VOLTAGE 

INPUT SIGNAL 0-10 VDC or 0-15 rna DCCIl 

OUTPUT SIGNAL RD04A RD04B 

Maximum Current 4A 4A 

One Cycle S~rge Current 100A 100A 

One Second Overload Current 40A 40A 

Minimum Holding Current .05A .05A 

AC Line Voltage 90-130 VAC @ 47-63 Hz 200-240VAC 

Off State Leakage .01A (typical) .01A (typica\) 

Response Time 150 m sec @ 10 VDC (typica\) 300 m sec.@ 10 VDC 

Isolation (Input to Output) 500VRMS 500VRMS 

Notes: 1; All data is measured at 25·C. 
2. The input is nat polarity sensitiv., but must be protected I,ains! voltaps above 10 VDC. 

8-1460 For manufacturers' sales offices, see yellow pages 

12345678910 

INPUT VOLll'.GE DC 
Fig. 3 

NEW DISTRIBUTORS WANTED! 
1-800-447 -6799 
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DOUGLAS RANDALL REED RELAYS 100 Mechanic Street, Bldg. #26, P.O. Box 506, Pawcatuck, CT 06379 
(203) 599-2075, FAX (203) 599-1754 Toll Free: 800-447-6799 

MINIATURE REED RELAYS 
MOLDED-Series MM Dry, HgM Mercury Wet* 
OPEN-Series MG Dry Reed, HgMG Mercury Wet* 

MINIATURE 
MOLDED, 
M 

MINIJII'URE 
DPEN, 
MG 

Form 

1A 

2A 

3A 

4A 

SA 

6A 

1B 

2B 

1A1B 

2A2B 

1C 

2C 

3C 

f---1.125 MAX.-----l 

.5~1 I 

. 2?Jl.1 F'Z.026D:s='1 f--.026D 

fjfll00 MAXlI 

tif"~.,J ~.JoMAXHT 
:t.200NOM 

Nominal DCR MM Series MG Series 
Voltage Ohms±10% Part Number Part Number 

6 250 6MM1A 6MG1A 
12 1000 12MM1A 12MG1A 
24 4000 24MM1A 24MG1A 

6' 170 6MM2A 6MG2A 
12 675 12MM2A 12MG2A 
24 2700 24MM2A 24MG2A 

6 110 6MM3A 6MG3A 
12 450 12MM3A 12MG3A 
24 1800 24MM3A 24MG3A 

6 60 - 6MG4A 
12 250 - 12MG4A 
24 1000 - 24MG4A 

6 50 - 6MG5A 
12 200 - 12MG5A 
24 800 - 24MG5A 

6 50 - 6MG6A 
12 200 - 12MG6A 
24 800 - 24MG6A 

6 170 6MM1B 6MG1B 
12 675 12MM1B 12MG18 
24 2700 24MM1B 24MG1B 

6 110 6MM2B 6MG2B 
12 450 12MM2B 12MG28 
24 1800 24MM28 24MG28 

6 110 6MM1A18 6MG1A18 
12 450 12MM1A1B 12MG1A1B 
24 1800 24MM1A18 24MG1A18 

6 50 6MM2A28 6MG2A28 
12 200 12MM2A28 12MG2A28 
24 800 24MM2A2B 24MG2A28 

6 250 6MM1C 6MG1C 
12 1000 12MM1C 12MG1C 
24 4000 24MM1C 24MG1C 

6 170 6MM2C 6MG2C 
12 675 12MM2C 12MG2C 
24 2700 24MM2C 24MG2C 

6 60 - 6MG3C 
12 250 - 12MG3C 

STANDARD SIZE REED RELAYS 
MOLDED-Series SM, HP*, Hg' 
OPEN-Series SG, HPG*, HgG* 

~..,,- 2.700 MAX. ._-:, .. ~OMAX. HT." 

,---..~~ ~ ~~~~~~ ',' .032DIA. -t 
HPG·, HgG· "2A, lB. 2C, lAL, lCL, are .565H .250 NOM . 

SM Molded SG Open Series Series 
Nominal Part DCR Part DCR 

Form Voltage Number Dhms±10% Number Ohms±10% 

6 6SM1A 180 6SG1A 180 
1A 12 12SM1A 725 6SG1A 720 

24 24SM1A 2900 24SG1A 28BO 

6 6SM2A 175 6SG2A 110 
2A 12 12SM2A 700 12SG2A 440 

24 24SM2A 2750 24SG2A 1760 

6 6SM1B 175 6SG1B 110 
1B 12 12SM1B 700 12SG1B 440 

24 24SM1B 2750 24SG1B 1760 

6 6SM2B 140 
2B 12 12SM2B 550 

24 24SM2B 2200 

6 6SM1C 180 6SGIC 180 
1C 12 12SM1C 725 6SGIC 720 

24 24SMIC 2900 24SGIC 2880 
6 6SM2C 175 6SG2C 110 

2C 12 12SM2C 700 12SG2C 440 
24 24SM2C 2750 24SG2C 1760 

1A 6 6SMLlA 85/85 6SGllA 85/85 
12 12SMLlA 340/340 12SGllA 340/340 

Latch 24 24SMLlA 1350/1350 24SGLlA 135011350 
.. * For part numbers and DCR values contact factory. See speCification table for contact ratings. 

HIGH VOLTAGE RELAYS 
HV SERIES 

OCR 
Nom. Part Ohms 

Form Volt. Number ±10% 

6 6HVIA 25 

~
r-- " --:.7001 

• ::::iT1.200 " ;.;::;.u 
1.:-2.500----boo 

lAor lB 
TopYiew 

--L 1.05 

.750 ~ '-

2A 
Top View 

24 1000 - 24MG3C 

6 50 - 6MG4C 

lA 
10 B*) 

12 12HVIA 100 
24 24HV1A 400 

~
'10 

.380 ~ -
T 2.125 

4C 12 200 - 12MG4C 6 6HV2A 20 
OPTION: -24 800 24MG4C 

1A 6 85/85 6MMLlA 6MGLlA 
2A 12 12HV2A 80 

24 24HV2A 320 * Relays available in Form B up to 7, 500V. 

12 340/340 
Latch 24 135011350 

12MMLlA 
24MMLlA 

12MGLlA 
24MGLlA 

Note: To order, specify as follows: 6HV1A 35 is a 
6HV1A relay with 3,500VDC switch. 

1. ElM shields std. all Series MM and all Form 8 and Form l. 
2. E/S shields optional. 
3. 1000VDC switches available all Form A and 8 relays. 
4. Premium run-in switches available all models. 
5:· Ultra sensitive relays available. 
6. Series MMU1A, have internal diodes. 
Contact factory for informtion on contact data and pin layouts for Miniatureand Standard Series 
plus additional models available. 

CONTACT DATA 

Series 

35 
75 

100 

Breakdown 
Maximum Resisti.e Rating Voltage (min.) 

3,500VDC 1 3.0A 1 50W 5,OOOVDC 
7,500VDC 3.0A 50W 1O,OOOVDC 

1O,000VDC 3.0A 50W 12,500VDC 

SPECIAL DESIGNS Douglas Randall makes custom designed relays to solve difficult problems. A few models are shown 
below to' illustrate the variety available. 
Douglas Randall will gladly review your applications and offer rapid engineering and prototype 
service. 

HIGH INSULATION RESISTANCE RELAYS 

NEW D WANTED! 
1-800-447 -6799 

EEM 1991 For manufacturers' sales offices, see yellQw pages 

Initial 
Resistance 
.100 Ohms 
.100 Ohms 
.100 Ohms 

8-1461 



" RELAYS 4500 

EI&S 
ELECTRONIC INSTRUMENTS 

& SPECIALTY DIVISION 

Reed Relays, Solid State Relays 
and RF Inductors 

.APRIMETECHNOLOGYCOMPANY:====================: 
nE~ Kee 
Relays 
EI&S produces a range of catalog and custom 
reed relays for switching applications that are not 
market dependent. 

Today's reed relays offer many technical 
advantages over mechanical relay types, including 
speed, long life, dry switching and low power 
input. 

Vibration: Reed switch contacts, with only two 
or three moving parts, offer better response to 
vibration than mechanical types (e.g. MIL SrD 202, 
Method 204: 20g's @ 10 to 2000 Hz). 

Shock: Dry reed relays withstand relatively 
high levels of shock (e.g. MIL SrD 202, Method 2138, 
Condition A: 50g's for 11mSec @ 1/2 sine wave). 

DRY REED MERCURY 
CONTACT FORM SERIES WET 
SPECIFICATIONS D DA DL DC Dl SERIES 

MC MS PS PT DM DH ME MH 
(@2S0C)* A & B C MERCURY"'" 

~~~~~~~~~ 

5 x 10' 

Temperature/Range: Operating (OCr -30 to +65° 
Storage (0C). -55 to +85° 

" Expanded Hrnits available - contact factory 

50 x 10' 
100 x 10' 

-30 to +65° 
-55 to +85° 

CALL OR WRITE FOR YOUR NEW EI&S REED RELAY SELECTOR. 
SEND DETAILS. ASK FOR APPLICATION ASSISTANCE. 
8-1462 For manufacturers' sales offices, see yellow pages EEM 1991 



4500 RELAYS 4500 

EMS SOLID STATE RELAYS 
PC Mount and Chassis Mount Designs 

280R810-04 
280R825-04 
280R845-04 

280RS10-AC2 
280RS25-AC2 
280RS45-AC2 

1208S10-04 
1208S25-04 

2405810-04 
240SS25-04 

120E110-04 
120E125-04 

240E110-04 
240E125-04 

902 

9601 
9602 

INPUT 

3-32Vdc 

120Vac 

3-32Vdc 

3-32Vdc 

3-32Vdc 

120Vac 
3-32Vdc 

OUTPUT 

10A] 25A 40-280Vac 
45A 

10A] 25A 40-280Vac 
45A 

10A] 
25A 40-140Vac 

10A] 
25A 90-280Vac 

10A] 
25A 40-140Vac 

10A] 
25A 90-280Vac 

5A 40-140Vac 

Dual 

EMS RF INDUCTORS 
MINIATURE 
AXIAL-LEADED 
INDUCTORS 
Iron core results in a 
highly stable design 
ideal for filters, delay 
lines and computer 
applications. 

ENCAPSULATED 
RADIAL-LEADED 
INDUCTORS 
Rugged construction 
exceeds MIL-C-15305 
requirements. De
signed for military and 
commercial packages. 

FEATURES 

o 47-400Hz 
o Low output leakage 
o Optically-isolated 
o Reduced EMI 
o Better heat management 
o Resistant to higher dv/dt 

o 90° phase angle initial 
turn-on 

o For heavy inductive loads 

o Optically-isolated 
o Zero voltage turn-on 
o RC Snubber 

ORated @ 80°C Ambient 
o Ideal for process control 
o Replaces Models 682, 

900, 901 

o Fast switching 
o Hi-Rei design for DC 

control or robotic systems 
o Low output leakage 

SHIELDED 
AXIAL-LEADED 
INDUCTORS 
Designed for low OCR . 
.. for compact audio 
filters, tone controls, 
amplifiers, etc. where 
low inductance'is 
required. 

MINIATURE 
POWER 
CHOKES 
High saturation ferrite 
core for current ratings 
to 15 amps with low 
OCR. Compact size. 
Ideal for switching regu
lated power supplies. 

ELECTRONIC INSTRUMENTS & SPECIALTY DIVISION CALL 203 481 5721 
P.o. Box 185, North Branford, Connecticut 06471 -
NIX. 710-452-3092 / FAX (203) 481-8937 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1463 



4500 

EICHHOFF 

PC·Board 
Relays 

Type 

Contact arrangements 

Contact rating 

Contact material 

(flow current switching) 

Service life mechanical 

electrical 

at rated load (cos",=l) 

Initial break-down voltage 

Contact/contact (V r.m.s) 

Contact/coil (V r.m.s.) 

Coil voltage (V) 

m06S 

Miniature Relay 

lA, lB, lC 

lOA 220V AC 

AgCdO 

AgCdOS~Au 

10' 

2xl0' 

lOA 220V AC 

~ 1000V 'ff 

~ 4000V eff 

61224 4B 60 

RELAYS 4500 

Eichhoff offers you advanced 
technology and custom capability in 
general purpose PCB relays, power 
relays and contactors. 

E3206L E3206D E320S E3209 

Miniature Relay/Flat pack Miniature Relay Miniature Relay Miniature Relay 

lA, lB, 1C 1A, 1B, 1C 2A,2B,2C lA, lB, lC 

lOA 220V AC lOA 220V AC 8A 220V AC 20A 2S0V AC 

16A 2S0V AC 

AgCdO AgCdO AgCdO AgCdO 

AgCdOS~Au AgCdOS~Au 

10' 10' 10' >10' 

2xlO' 2xl0' 1.Sxl0' 1.Sxl0' 

lOA 220V AC lOA 220V AC 8A 220V AC 16A 220V AC 

~ 1000V eff ~ 1000V off ~ 1000V 'ff ~ l000V eff 

~ 4000V off ~ 4000V eff ~ 4000V eff ~ 4000V ,II 

612244B 60 6 12 24 48 60 612244860 612244860 

Nominal coil resistance (0) 75 280 1100 350(} 6000 7S 280 1100 3S00 6000 75 280 1100 4000 6000 S3 280 1100 3500 6000 75 280 1100 4000 6000 

Power consumption (W) 0.5 

Pick-up voltage 7S% 

Drop-out voltage ,10% 

General Data 

Drop-out time at nom. voltage 10ms 

Pick-up time at nom. voltage 1 Oms 

Surge withstand voltage 2S00V AC 

Insulation resistance SOMO/SOOV 

Operation temperature -40°C up to 

Approvals: 'i\l' (fj c@> 

8-1464 

O.S O.S 

7S% 7S% 

10% 10% 

10ms 9ms 

10ms 9ms 

2S00VAC 2500V AC 

SOMO/500V SOMO/SOOV 

+ 70°C -40°C up to +70oC -30°C up to 

Eichhoff Electronics, Inc. 
205 Hallene Road, Warwick RI 0288e 
Tel (401) 738-1440 
Fax (401) 738-7154 

O.S O.S 

7S% 7S% 

10% 10% 

Sms 3ms 

. 11ms 7ms 

2S00V AC 2500VAC 

>SOMnl500V >50MO/50OV 

+ 70°C -40°C up to + 70°C -30°C up to +70oC 

Toll Free 800-678-1040 

Technical Data Subject to change without notice 
Printed in U.S.A. 

For manufacturers' sales offices, see yellow pages EEM 1991 



4500 AELAYS 4500 

EICHHOFF The leading European manufacturer since 1948. 
Pioneer in EMIIRFI suppression. Resin sealed, 
high performance, high reliability power line filters. 
Precise performance within product specifications. 
Complete engineering capability for application 
assistance. 

PC-Board Relays 
Power Relays 

Type 

Contact arrangements 

Contact rating 

Contact material 

(flow current switching) 

Service life mechanical 

electrical 

at rated load (cos<p=1) 

Initial break-down voltage 

ContacVcontact (V r.m.s) 

ContacVcoil (V r.m.s.) 

Coil voltage (V) 

Nominal coil resistance (0) 

Power consumption (W) 

Pick-up voltage 

Drop-out voltage 

General Data 

Drop-out time at nom. voltage 

Pick-up time at nom. voltage 

Surge withstand voltage 

Insulation resistance 

Operation temperature 

E3201 BY 30/33135 E3231 

Miniature Relay Power Relay 

1A, 1B, 1C 1A,1B 

16A 250V AC 16A 220V AC 

AgCdO AgCdO 

2xlO' 10' 

1 x 10' 1.5x10' 

16A 220V AC 16A 220V AC 

1000V,,, 1000V,,, 

25OOV,,, (4OO0V at 1 s) ,II 40ooV,,, 

5 6 12 24 48 60 6 12 24 48 60 

53 75 280 740 3500 6000 75 280 11004000 BODO 

0.7 0.5 

750Al 750Al 

10% 100Al 

6ms 6ms 

14ms 5ms 

2500V AC 

1000MO/5OOV 

-40°C up to +70° (125°C) -40°C up to +700(125°C) 

E3214 E3250 E3252 

Switching Relay Miniature Contactor Contactor Relay 

1A, 1B, 1C max. 4 poles 2A, 1A, 1A-1B 

10A 380V AC 16A 250V AC 1BA 250V AC 

15A 220V AC 10A 380V AC 10A 380V AC 

AgCdO AgCdO AgCdO 

2x10' 5x10' 10' 

10' 10' 10' 

16A 220V AC 16A 220V AC 16A 250V AC 

1500V,,, (1 s) 1500V,. 1500V,. 

2000V,. 2000V,. 2500V,,, 

200V AC 240V AC 380/220/240V AC 380/220/240V AC 

2.2VA BVA(3.BW) 3VA(1W) 

800Al 80% 80% 

10% 10% 10% 

15ms 20ms 15ms 

25ms 20ms 25ms 

2000V 2000V AC 2500V 

-40°C up to +70°C -30°C up to +B5°C -40°C up to +70°C 

Approvals: 'i\l (@ ~ 

EEM 1991 

Eichhoff Electronics, Inc. . 
205 Haliene Aoad, Warwick AI 02886 
Tel (401) 738-1440 
Fax (401) 738-7154 

Toll Free 800-678-1040 , 

Technical Data Subject to change without notice 
Printed in U.S.A. 

For manufacturers' sales offices, see yellow pages 8-1465 



A 
AID acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFT automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
ATG automatic test generation 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary~oded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 
CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 

measurement and control 
CAPP computer~aided process 

planning 
CAT computer-aided test 
CATV cable television or 

community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM cQll1puter-integrated 

manufacturing 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 

semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
D/A digital to analog 
DAC digital to analog converter 
DBMS data base management 

system 
DC direct current 
DFf design for testability 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable 

PROM 

EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200' Teflon 
FET field-effecttransistor 
FM frequency modulation 
FORTRAN fonnula translator 

G 
GaAsFET gallium arsenide PET 
CMIP commn management 

illfonnation protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 
HlPOT test, measurement, and 

diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

lAB Internet Activities Board 
IC integrated circuit 

, IDC insulation displacement contact 
IF intennediate frequency 
10 input/output (devices) 
IR insulation resisllince (or) infrared 
ISDN integrated services digital 

netwOtk 
ISO International Standards 

Organization 

J 
JEDEC Joint Electronic Device 

Engineering Council 
JFET junction PET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 hertz) 
KSR keyboard send /receive 

L 
LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement 

'transformer 

M 
MASER microwave amplification 

by stimulated emission of 
radiation 

MA TV master antenna television 

!1F microfarad 
MHz megabertz 
MIC microwave IC 
MIPS million instructions per 

secmd 
Mm microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 

semiconductor PET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 

. NEMP nuclear electromagnetic pulse 
NIM national instrumentation 

module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR·a logical operator 
OSI open systems interconnection 

P 
PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance~apacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 

SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 

protocol 
SIDAC bidirectional voltage~ 

triggered switch 
SIMM single in-line memory 

module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 

management protocol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of 

expansion 
TXCO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VA C volts (of) alternating current 
VAN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 

to 300 MHz) 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 

kHz) 
VLSI very large sCale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

z 
ZIF zero insertion force 



4500 RELAYS 

Electronic Specialty Corporation 
p.o. BOX 3501 VANCOUVER, WASHINGTON 98668-3501 
PHONE 206/574/5000 FAX 206-573-4635 

4500 

STANDARD HERMETIC SEALED RELAYS 
Contact Contact DxWxH Coil 

SERIES General Information Form Rating Size Sensitivity Voltages 

30 Q 
Digital time relay. IPDT 2 Amp Various N/A 12 to 
Operate or release delay. 2PDT 28VDC 48VDC 

3PDT or 
Note: 4DPT available in 4PDT 10 Amp 
delay on operate only. 28VDC 

35 IJ Voltage Sensor 1.4PDT 10 Amp Various N/A 6VDC 
to 

115AC 

50 ~ 
Qualified to M39016/6. 2PDT D/C to 2A Ax.800 250mw 6VDC 
Non Latch 28VDC xAI Pick Up to 

Resistive 115AC 

55 
~ 

Latching 2PDT D/Cto2A Ax.800 90mw 6VDC 
1/2 size sensitive latching 28VDC x Al Latch/Reset to 
relay qualified to MIL-R- Resistive 115AC 
39016/45M. 

61 0 Qualified to MS27401 2PDT DC to 12A .525x 6VDC 
1.025 x 1.010 to 

115AC 

68 0 Crystal can "Lazy S" .359x.797 300mw 6VDC 
header. 2PDT D/Cto 2A x.875 Pick Up to 

28VDC 115AC 
Resistive 

710 Sensitive crystal can relay. 2PDT D/C to 2A 4x.8 40mw 6VDC 
28VDC x 1.280 Pick Up to 

Resistive 115AC 

77 0 Crystal can. 2PDT Dry Circuit 4x.8 90mw 6VDC 
Sensitive latching relay. to3 Amps x.875 Latch/Reset to 

28VDC 115AC 
Resistive 

79 Q Non Latch 2PDT Dry Circuit Ax.8 250mw 6VDC 
Crystal can. to 3 Amps x,875 PickUp to 
Non-latching relay. 28VDC 115AC 

Resistive 

90 Q Sensitive-nan-latching. 4PDT Dry Circuit .601 x 1.032 80mw 6VDC 

92 
to 3 Amps x 1.278 PickUp to 

Sensitive-Latching. 28VDC 80mw 115AC 
Resistive Latch/Reset 

93 

0 
Non-latching 2PDT 10 Amps .515x 1.032 500mw 6VDC 

94 Welded or solder sealed. 28VDC x 1.300 PickUp to 
Resistive 150mw 115AC 

Latching. LatchlReset Welded or solder sealed. 

100 0 Sensitive-non-latching. 6DPT Dry Circuit .852x 1.032 150mw 6VDC 

102 to 3 Amps x 1.278 PickUp to 

Sensitive-Latching. 28VDC 150mw 115AC 
Resistive Latch/Reset 

103 

" 
Non-latching. 4PDT 10 Amps .852x 1.032 lOOOmw 6VDC 

104 28VDC x 1.3 PickUp to 
Latching. Resistive 300mw 115AC 

Latch/Reset FHTf Full or Half size crystal can IPDTwith RFto Frequency Range to 500 MHz 6to 
coaxial relays with 8" min. Auxiliary 1.5 Amps VSWR-l:l.l Typical. 32VDC 
RG 178 BIV cables attached. Contacts 50 Watt Characteristic Impedance-
T Series sensitive. or2PDT Max. 50 Ohm Typical. 
Welded sealing. Coax Cross Talk-50 dB Typical. 300, The ultimate in high current DC load switching. The load tions for arcless relays should include all high current DC 

is switched with power semiconductors short term, and switching where reliability and long life are important 
carried by the relay hard contacts long term, preventing design criteria. No arc between contact points-No elec-
the semiconductors from overheating. The Arcless" tro-magnetic interference. This non-arcing feature is 
uses a SPST heavy duty mechanical relay. In addition to useful for switching where EMI or RFI might cause 
switching 70 AMP loads, the Arcless will withstand a 180 damage to equipment, software, or quality of radio 
AMP inrush current from motor or lamp load. Applica- signals. 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1467 



* Mercury Relays 
FIFTH 

DIMENSION 
INC_ That Operate in any Position 

• Position-insensitive, bounce-free LCI 
sealed capsule 

• 100% run-in @ 10 VDC-100 mA for 
2.5 x 1()6 operations 

• 5,12 and 24 VDC-700 Mw coil drives 
• Life expectancy over 50 x 106 operations 
• Latching or non-latching operation 
• Molded diallyl phthalate case 

Part No. Form 

712Q-1A-V* A 
7120-1C-V C 
712HA-V A 
712HC-V C 
2122-1A-V A 
21 

'Specify Coil Voltage 

. DIP Relays 

Diode 
Protection 

No 
No 
Yes 
Yes 
No 
No 

Part No. 

721Q-1A-V· 
721Q-1C-V 
7211-1A-V 
7211-1C-V 
2212-1 A-V 

• Operate Time (max.) - 2.5 ms 
• Release Time (max.) - 3.0 ms 
• Contact Resistance - 75 milliohms 

7000 Series (DC to 10 MHz) 
• Rated Contact Load - 1.0 amp 

4 VDC to 0.3 amp @ 200 VDC 

2000 Series (DC to 100 MHz) 
(Specifications at 100 MHz) 

• Rated Contact Load - 10 watts CW 
• Insertion Loss (Typical) - 0.2 dB 
• Isolation (Typical) - 40 dB 
• VSWR (Typical) - 1.5 

Diode 
Form Protection 

A No 
C No 
A Yes 
C Yes 
A No 

50 Ohm Stripline and Coaxial Relays 
Stripline RF Relay • SPOT Bistable 

Part No. SLR 1103-(V)* 
• Position-insensitive, bounce-free 

LCI sealed capsule 
.• Bistable operation 
.5,12 and 24 VDC-700 Mw coil drives 

• Operate Time (max.) - 4.0 ms 

• Cycling rate - to 40 Hz 
• Frequency Range - DC to 1 GHz 
• Dielectric strength - 300 VDC 

• Rated Load - 10 watts CW 

100 MHz 1.0 GHz 
Typ. Insertion Loss (dB) 
Typ. Isolation (dB) 
Typ. VSWR 

*Specify Coil Voltage 

* 

.07 .30 
56 36 

1.03 1.20 

Coaxial RF Relay • SPOT Bistable 
Part No. RF 1106-(V)* 

FIFTH DIMENSION INC. 
801 New Vorl< Avenue, Trenton, NJ 08638-3982· Tel: (609) 393-8350- FAX (609) 599-9508 

8-1468 For manufacturers' sales offices, see yellow pages EEM 1991 



* FIFTH 
DIMENSION 

INC. 

Mercury Relays 
That Operate in a Position 

• No Contact Bounce - Produce 
clean square·wave pulses 

• Position Insensitive - No pool of 
mercury 

• Self-Healing Contacts - Always 
wetted with fresh mercury 

• Rugged Construction -
Welded steel switching capsule 

Specifications 
Flame-resistant models available 

Meet UL Specification UL94V-O 

Meet Lightning Surge Standards-
2500 volts coil-to-contact 
breakdown meets FCC standards 
(WKS Series) 

Contact 1\lpe: Form A (SPST) 
mercury film 

Contact Bounce: None at 80% of 
rated voltage or higher 

Contact Resistance: 
150 milliohms (max.) 

Contact Resistance Stability: 
±15 milliohms 

Contact Breakdown Voltage: 
800 volts DC or AC (rms) 

COil-to-Contact Breakdown: 
2500VAC 

• Sealed Package - High density 
polyethylene (WKS Series) 

Load Current to 52 VDC: 0.24 amps 
Load Current to 200 VDC: 0.10 amps 

Operate Time: 4.0 milliseconds (max.) 
Release Time: 4.0 milliseconds (max.) 

Open-Frame Magnetically Shielded Series dB. Open-frame mag
netically shielded. 
Series dB Mercury Relays are available with 0.1,0.15 or 0.2-inch 
PCB spacing. . 

1--1.2' -I 

~~.T1 - 5: 
L020 D;a SoIde, 

Coated Leads 

Must 
I----'-=.--:-.:.:.:..~~---l Operate 

""1----1.46 Max.----.I 

l 1f U 
.34 . ..t.~.t---l.01-----~ 

Volts 

4.0 
9.6 

19.2 

Must 
Release 

Volts 

0.5 
1.2 
2.4 

.020 Dia. Solder 
Coated Leads 

EEM 1991 

* 

Nominal 
Coli 

Voltage 

5 
12 
24 

100 
575 

2300 

FIFTH DIMENSION INC. 

50 
288 

1150 

801 New York Avenue, Trenton, NJ 08638-3982 • Tel: (609) 393·8350. FAX (609) 599·9508 

For manufacturers' sales offices, see yellow pages 

Must Must 
Operate Release 

Volts Volts 

4.0 0.5 
9.6 1.2 

19.2 2.4 

8-1469 



4500 RELAYS· 4500 

The Current Champions 

~ {t\. ~, 
. , , 

Fujitsu Relays 
Trust your relay needs to the relay heavyweight - Fujitsu. 

Our broad relay line is perfect for a wide range 
of applications - everything from automotive and 
industrial to test/measurement and telecom. Fully 
immersion-cleanable, our printed circuit mount relays 
are leak-:proof and impervious to electronic solvents. 

You'll appreciate the knockout quality and 
reliability of our relays - utterly unchallenged by 
the competition; 

What's more, when it comes to customer service, 
you'll find we're in your corner - every step of the 
way.SM . 

The complete line ~s in stock right now with your 
local Fujitsu Component distributor. 

Call1-(800)-642-7616 for more information. 

Try our relays once - you're sure to make a 
comeback. \ 

OJ 
FUJITSU 

C]) 
0 
co 
.~ 
0. c.. 
< 

FBR20 

FBR40 

FBR110 • 

FBR160 • 

FBR21 0 

FBR240 

FRL260 • 
FRL270 

FBR600 • 

FUJITSU COMPONENT OF AMERICA, INC. 

8-1470 

3545 North First Street 
San Jose, CA95134-1804 

Every Step of the Way is a service mark of Fujitsu Microelectronics, Inc. 

© 1991 Fujitsu Microeiectonics, Inc 

For manufacturers' sales offices, see yellow pages 
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4500 RELAYS 

MICROMINIATURE RELAYS FOR P.C. BOARDS 
FBR20 Series 

4500 

OJ 
FUJITSU 

DIMENSIONS I_ 10.9 max. ..I 
(429) 

8.4 .. I 
(.331) 

Fujitsu FBR20 serifls relays are designed for PC 
board mounting witll 1 A contact ratings - perfect 
for microminiature applications. 

FEATURES 

• Microminiature size. Two FBR20 
series relays can be mounted in the 
space now required for a single FBR210 
series relay. 

• 1 A contact rating. Despite their 
microminiature size, FBR20 series 
relays have a contact rating of 1A at 24 
VDC for convenient installation. 

• 

• 

• 

• 

Gold overlay on silver-palladium 
contact. Contact reliabihty is assured in 
low-level applications by contact shapes 
and materials especially designed for 
signal switching applications. 
Low power consumption. With a rated 
power consumption of only 0.3 W, 
today's expensive energy costs can be 
reduced significantly. 
Wide range of drive voltages. Drive 
voltages from 1.5 VDC to 24 VDC are 
available for a wide range of 
applications. 
Strong shock resistance. Even with a 
50 G shock, FBR20 series relays never 
miss a switch. 

• Easy-to-pallern design. Separate 
terminal connections with drive and 
output sections allow easy pattern 
design. 

• Formed terminal available for 
temporary lock. The unique design of 
the forming terminal allows FBR20 
series relays to be temporarily mounted 
for greater design flexibility. 

• Automatic soldering provision. The 
terminal is sealed to prevent flux from 
entering during automatic soldering. 

• Immersion cleaning. Sealed for 
immersion cleaning. 

SELECTION TABLE 

VoHage Coli Rated 
Type Specificationa Voftage 

DOl 1.5VDC 

D03 3VDC 

D05 5VDC 

Standard D06 6VDC 

Type D09 9VDC 

D12 12 VDC 

018 18 VDC 

024 24 VDC 

Note: Measured al 20 degrees C 

Coif 
Resistance 

(±10%) 

7.5 ohm 

30 ohm 

83 ohm 

120 ohm 

270 ohm 

480 ohm 

1,080 ohm 

1,920 ohm 

i ! 
~ 

~ g 
+1 +1 2.54 ... C; ~ 100 

SCHEMATIC 

ENGINEERING DATA 

Item 

Contact Arrangement 
Contact Shape 
Contact Material 
Contact Rating 
Initial Contact Resistance 

Maximum Carrying Current 
Maximum Swhching VOltage 
Maximum Swhching Power 

Coil Power 
Coil Temperature Rise 

Insulation Resistance 
Whhstanding Vonage 

Vibration 

Shock 

OperateTlme 
Release Tlme 

LHe EXpeclancy 
Mechanical 
Electrical 

Maximum Swhching Frequency 
Mechanical 
Electrical 

Ambient Temperature Range 
Ambient Humidity 

Weight 

Drop-out 
Pick ..... Voltage Voftage 

Lesslhan More than 

80% of 5%01 

rated rated 

vonage vonage 

~ 

, 

'F 
t 

ormed terminal for 
emporary mounting 

5.08 1.6 

r=1 (.200) (200) (063) 

MOUNTING HOLE LAYOUT 

6-cpO.8 ~:~5 
(6-q> .031 ~:::) 

~-+-o-r· ~ 
+1 +1 

~ ~ 

Specification 

SPDT (I form C) 
Single contact 
Gold overlay silver-palladium alloy 
24 VDC-IA, 120 VAC-0.5 A (resistive load) 
100 megohm max. (measured at 6 V DC-O_l A) 

2A 
125 VDC, 125 VAC 
24 WDC, 60 VA AC (resistive load) 

0.3W 
45 degrees C (at rated voltage, 20 degrees C) 

1,000 megohm min. (at 500 VDC) 
Between contacts: 500 VAC for 1 minute 
Between contact and coil: 750 VAC for 1 minute 

Unh: mm (inches) 

20 G, 10 io 300 Hz (dualllrrlllhude, maximum 3.0 mm) 
No contact chatter longer than 1.0 ms 

Operation error: 50 G (Sine hal-wave of II ms) 
No contact chatter longer than 1.0 ms 

5 ms max. (at rated vohage) 
3 ms max. (after rated operation) 

5x lo"~.min. 
200 x 1 cps. !Tin. (at rated contact load) 

18,000 operations/hour 
1,800 operationsihour (at contact rated load) 

-30 degrees C to +65 degrees C (at rated operation) 
45to85%RH 

1.7 g (approx.) 

Maximum Coil 
Voltage Rated Power 

Allowance Consumption Part No. 

FBR21NDOIP 

Approx. FBR21ND03P 

160% 300mW FBR21ND05P 

of rated (at FBR21ND06P 

voHage rated FBR2IND09P 

vo.age) FBR21ND12P 

FBR21NDI8P 

FBR21N024P 

FUJITSU COMPONENT OF AMERICA, INC. 3545 No. First St., San Jose, CA. 95134-1804 1-800-642-7616 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1471 



4500 RELAYS 4500 

. ULTRA-MINIATURE RELAYS FOR P.C. BOARDS 
FBR40 Series 

OJ 
fUJITSU 

The Fujitsu FBR40 series relay with a 
pick-up power consumption reduced to 85 
mW is an extremely small DPDT CONTACT 
relay designed for PC board mounting. 

FEATURES 

• Ultra-miniature low-profile design. 
At half the size of the conventional 
FBR240 relay and requiring only three 
quarters of the board area, a drastic . 
reduction in size has been achieved in 
the design of the FBR40. 15.8 (L) x 9.7 
(W) x-7.8 (H) mm. 

• High dielectric strength. Dielectric 
withstanding voltage between contacts 
and coil is over 1,000 VAC and with 
the ability to withstand a surge voltage 
of over 1,500 V, it conforms to FCC 
68.302 standard. 

• 

• 

• 

• 

• 
• 
• 

High-shock resistance. Even a shock 
force of 30 G will not result in a 
malfunction. 

Low power consumption. With a 
high efficiency built-in permanent 
magnet, operating power consumption 
is only 85 mW. (Rated power 
consumption is 150 mW.) 

Formed terminal for temporary lock. 
The terminals of the FBR40 are 
specially formed so that they can be 
temporarily attached to the PC board. 

Pattern design is easy. The terminal 
connections are designed so that the 
drive portion (coil) and the output 
portion (contacts) are isolated, which 
simplifieS pattern design. 

Immersion cleaning. Sealed for 
immersion cleaning. 

UL and CSA approved. UL File No. 
(E63615), CSA File No. (LR64026-17). 

Contact sales representative for 
availability of models meeting 
BELCOR 2500 V surge test. 

SELECTION TABLE 

RateclCoIl Col Reeist8nce 

Type Voltage (VDe) {±lO%)InQ 

3 60 

5 167 

Standard 6 240 

Type 9 540 

12 960 

2,. 2,880 

Note: Measured at 20 degrees C 

DIMENSIONS Un.: mm (Inches) 

1 
15.S±0.2 I 

~ .. !:::=(.622=±=.008=) ~ .. ~ I 

9.7±0.2 

I (.382 ± .008) I .. . 

Jr~r 
~fi! Illir= "'..;. 

SCHEMATIC 

Ed 
7.62±0.1 

(.3±.004) 

MOUNTING HOLE LAYOUT 

S.os±O.1 LJ 
(.2OO ± .004) 

d 
+1 
'" CD ,..: 

- s.cp O.S (s.cp .031) 

2.54± 0.1 

(.100± .004) 

Notes: 'This relay Is polarized. Please refer to the schematic when designing a circuit. 
"An abbreviated designation Is marked on the top surface 01 the dust cover as follows: 

(ex.) Designation: FBR46DOI2·P Marking: 46D012-P 
"Terminal nurrbers are not shown on the relay. 

ENGINEERING DATA 

hem Specification 

Contact A"ange~nt DPDT (2 Form C) bKurcated contact 
Contact Materials Gold overlay silver·palladium alloy 
Inhial Contact Resistance 100 megohm max. measured at 6 V DC, 0.1 A 

Insulation Resistance 100 megohm min. at 500 VDC 
Dielectric Whhstandlng Voltage BelwMn open contacts 500 VAC for I min. 

BelwMn contact and coil and between adjacent contacts 1,000 
VAG for 1 min. 

Surge Voltage (FCC 68.302) t ,500 Vll0 mlcrosecl700 microsec 
1,500V ~ BelwMn coil and contact 

BelwMn adjacent oontacts 750V ~ 

10 microsec 700 mlcrosec 
Electrostatic Capacitance BelwMn open oontacts approx. I pF 
Between Contacts (Reference) BelwMn coil and contact approx. 2 pF 

Vibration Operation maHunctlon 10-55 Hz (Dual amplkude 1.5 mm) 
Durability 10-55 Hz (Dual amplkude 1.5 mm) 

Shock Operation maHunction 30 G (II m&ec) 
DurabHity 100 G (II m&ec) 

~::e:: ~i:: . 
5 msec max. (bounce time not included) 
5 msec max. (bounce time not Included) 

LHe Expectancy 
10 x 10" ops. min. Mechanical 

Electrical 100 x 10" ops. min. (at rated oontact load) 

Maximum Swkching Frequency 
18 x 10" times/hour Mechanical 

Electrical 1,800 times/hour (at oontact rated load) 

Operating Temperature Range -30 degrees C to +70 degrees C 
Operating Humidky Range 45-85%RH 

Weight 3 g (approx.) 

Pldc-up Drop-out RatedP_ Pidc-UpPo_ 
Voltage Voltage Consumption Conaumptlon Deaignation 

FBR46ND003P 

Less than More than 150mW FBR46ND005P 

75%01 5%01 approx. (when Less than 85 mW FBR46ND006P 

rated rated vo.age is applied) FBR46ND009P 

voltage IIOltage FBR46NDOI2P 

200 mWapprox. Approx. 112 mW FBR46ND024P max. 

FUJITSU COMPONENT OF AMERICA,INC. 3545 No. First St., San Jose, CA. 95134-1804 1-800-642-7616 

8-1472 Por manufacturers' sales offices, see yellow pages EEM 1991 



4500 RELAYS 

MINIATURE RELAYS FOR P.C. BOARDS 
FBR110 Series 

IMMERSION-CLEANABLE N TYPE 

1 (0.039) 

4500 

cP 
FUJITSU 

Unn: mm (inches) 

1.2 (0.047) 

3.5±0.7 I 
(0.138±~ - 24 

(0.9245) 
max. 

Fujitsu FBR 111 N series relays are low cost 
SPOT relays with a versatile switching 
capability. The contact is rated 3 A, 28 VOC; 
3 A, 120 VAC for standard contact, or up to 
8.5 A, 28 VOC; 10 A, 120 VAC for special 
heavy duty contact. 

FEATURES 

• Design 
These small size, sensitive relays, 
designed to be mounted on 
printed circuit boards, feature 
simplified construction and a low 
power dissipation. 

• Applications 
Ideal for use in audio equipment, 
business machines, vending 
machines, security systems, 
game machines, and automotive 
applications. 

• Immersion Cleaning 
The FBR111 N series can be 
immersion cleaned where printed 
circuit board cleaning is required. 

• Conforms to Safety Standards 
Relay FBR111 N is UL recognized 
for office equipment and business 
machines (File No. E63615). CSA 
certified (LR45982). 

SELECTION TABLE 

12 I . (0.472) 

.. 17 • 
(0.669) max. 

2.5 
(0.098) 

PC BOARD MOUNTING HOLE LAYOUT SCHEMATICS 
(1 FORM C TYPE) 4-cpl.3±0.1 

--: § (4-cpo·051i0.004) 

(1 FORM C TYPE) 

o 0 

tl ~I 
~ 

12.1i0.l 
(0.4so±O.004 

ENGINEERING DATA 

Item 

Contact Arrangement 

Contact Ratings 

Contact Materials 

Innial Contact Resistance 

Rated Coil Voltage 
Coil Power Dissipation 
Coil Te~ature Rise 

Insulation Resistanoe 
Dielectric Wnhstanding Voltage 

Vibration 

Shock 

Operate Time 
Release Time 

Life Expectancy 
Mechanical 
Electrical 

Temperature Range 
Standard 
UL Type 

Weight 

4 1.S±0.1 

(cpo·071±O.OO4) 

2.1±0.1 

(0.083±0.004) 

Specification 

SPOT 

Contact Materials 

No Suffix Slivar 
-K Silvar-Cadmium Oxide 
-M Gold-plated Silvar 
-W Spacial Alloy 

(Bottom View) 

UL Rating 

28VDC 120VAC 
(Resistiva) ( Resistive) 

3A 3A 
3A 3A 
IA 1 A 
8.5A lOA 

100 megohm max. (0.5 A at 6 VDC lor no suffix and -M; I A at6 
VDC lor -K or -W) 

5,6,9,12,24 VOC 
0.36 W approx. at rated vokage 
30 degree C max. at rated voltage 

1,000 megohm min. (at 500 VOC) 
500 VAC for 1 minute 

10 to 50 Hz (Dual amplitude: 1.5 mm) 

lOG (II rrs) 

20 ms max. (at rated yokage) 
10 ms max. (alter rated operation) 

10 x 10' cps. min. 
100 x 10" cps. min. (at rated contact load) 

-30 degrees C \0 +65 degrees C 
-30 degrees C \0 +55 degrees C 

15 g (approx.) 

Nominal Coli Coil Maximum 
Designation Voltage (VDC) Resistance (ohm) Pick-Up Voltage Drop-Out 

FBRlll NUOOO5-I-CSA2 5 70 BOOk of 10% of 
FBRlll NUOOO6-'-CSA2 6 100 nominal nominal 
FBR111 NU0OO9-'-CSA2 9 225 
FBRlll NUOO12-I-CSA2 12 400 
FBR111 NUOO24-I-CSA2 24 1,600 
FBR111 NUOO48-I-CSA2 48 5,100 

.. 
Notes: I Insert contact matenal suffiX. 2For CSA certified relays, -GSA suffiX must be added to part number of UL type_ 
Example Part No.: FBR111 NUOOO5-W1-CSA 

Coil Voltage 

21 ()Ok of 
nominal 

FUJITSU COMPONENT OF AMERICA, INC. 3545 No. First St., San Jose, CA. 95134-1804 1-800-642-7616 
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4500 RELAYS 

SMALL CONTROL RELAYS FOR P.C. BOARDS 
FBR160 Series 

4500 

OJ 
fUJITSU 

DIMENSIONS I" 22.5 max. ..I 
(.885 max.) 

I" 16.5 max. ..I 
(.649 max.) 

Fujitsu FBR160 series small oontrol relays are 
PC board mounted and have contact ratings 
up to 10 A. 

FEATURES 

• Same terminal array as FBR100. 
These relays have the same foot 
print as Fujitsu's oonventional 
FBR100 series. 

• Lower profile. 
Since their profile is 7 mm lower 
than that of the FBR100 series 
relays, they can be used in smaller 
equipment 

• Flux-prevention structure. 
The oontacts are located on the top 
of the relay to protect them from 
solder flux from the terminals. 

• Choices of contact materials. 
Two different kinds of oontact 
materials can be specified 
acoording to the load. 

• Immersion cleaning. 
Sealed for immersion cleaning. 

• Meets major safety standards. 
The relays are CSA certified 
(LR41893-56, LR50924-5, and 
LR64026-7). The relay structure is 
designed to meet the Japan Electric 
Appliance control law (150 V max.) 
and UL standards (File No. E63614 
and E63615). 

SELECTION TABLE 

SCHEMATIC 

(view from terminal side) 

ENGINEERING DATA 

Item 

Contact Arrangement 
Contact Material 

Contact Ralings 

Initial Contact Resistance 

Insulation Resistance 
Wfthslandlng Voltage 

Vibration 

Shock 

Operate Time 
Release Time 

Life Expectancy 
Mechanical 
Electrical 

Ambient Temperature Range 
Ambient Humidity 

Weight 

Coil Resistance In 
FBR161 Contact Rated Voltage O(±10%) 

Type Arrangement 

Standard SPOT 

Note: "Insert contact matenal suffiX. 
Example Part No.: FBR161NED012U-H 

InVDC at20°C 

5 70 

6 100 

9 225 

12 400 

24 1,600 

MOUNTING HOLE LAYOUT 

it· ~ (<1>.055) 

----
.. 12.2.. . • 

(.480) Unit: mm (Inches) 

Specification 

SPOT or SPST - No (Form A) 
No Suffix (silver)' 
-H (Silver-Cadium-Oxide) , 
-WB (special) 

3 A al28 VOC or 120 VAC (No Suffix) 
5Aat28 VOC or 120VAC (H) 
10 A al28 VOC or 120 VAC (WB) 

100 megohm max. 
SUvar contacts: Measured at6 VOC, 0.5 V 
Other contacts: Measured at 6 VOC, 1.0 A 

100 megohm min. (al5OO VOC) 
Between open contacts: 500 VAC for 1 minute 
Between contact and coil: 1,500 VAC for 1 minute 

10 to 55 Hz (duala/llliftude: 1.5 mm) 

Operation rnaKundlon: Less than 0.1 ms at 10 G (11 ms) 
Durability: 100 G (11 ms) 

10 ms max. (al rilled yo.age, bounce time not included) 
5 ms max. (after operation at rated vohage, bounce time not 
Included) 

10 x 10" ops. min. (maximum swftching frequency: 18 x 10"1hour) 
100 x 10" ops. min. (at rated contact load, maximum swftching fre-
qency: 18 x 10"1hour) 

-30 degrees C to +60 degrees C 
45to85%RH 

11 9 (approx.) 

Pick-up Voltage at 
20°C Designation 

FBR161 NEOO05U-* 

Less than FBR161 NEOO06U-* 

80% of FBR161 NEOO09U-* 

rated voltage FBR161 NE0012U-* 

FBR161 NE0024U-* 

FUJITSU COMPONENT OF AMERICA, INC. 3545 No. First St., San Jose, CA. 95134-1804 1-800-642-7616 
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4500 RELAYS 

ULTRA-MINIATURE RELAYS FOR P.C. BOARDS 
FBR210 Series 

DIMENSIONS Unk: mm (Inches) 

FBR211 

OJ 
FUJITSU 

FBR211, FBR211N 
MOUNTING HOLE LAYOUT 

4500 

i~~~~::I. ~ '~~ ~ Tn--~ -jI; ~ lN8 ~j~ ~~ ~~~ 
Nt a 2.54 10.16 "lO 2.54 (.100) (.400) 

• .. 0..;. I 7.62 I (.1~ .- SCHEMATICS (Bottom View) 

(.300) 10.16 1.2 
(.400) (.047) 

FBR211N 

\ 12.1 max. \ I 17.1 max. -..I 

AorC 

Fujitsu FBR21 a series of ultra-miniature 
relays allow high component densities for 
savings in both equipment size and cost for 
the printed circuit board. The FBR211 N 
series are suitable for immersion cleaning in 
freon and aqueous systems. .. \ (:1~ .-

10.16 1.9 

I 

~---
These highly sensitive relays with gold-clad 
SPOT contact arrangements are designed 
to offer load handling capabilities of 1 A at 
28 VOC or 0.5 A at 120 VAC under a 
resistive load. The 0.1 inch grid spacing of 
terminals makes these relays ideally suited 
for printed circuit board applications 
requiring high-density mounting and for use 
in audio and wireless communications, 
office vending machines, automobiles and 
various control applications. Contact sales 
representative for availability of new 2 A 
models. 

SELECTION TABLE 

ENGINEERING DATA 

Item 

Contact Arrangement 
Contact Material 
Contact Rating 
Initial Contact Resistance 

Rated Coil Voltage 
Coil Power Dissipation 
Coil Temperature Rise 

Insulation Resistance 

Dielectric Wnhstanding Voltage 

Vibration 

Shock 

Operate Time 

Release Time 

Lne Expectancy 
Mechanical 
Electrical 

Temperature Range 

Weight 

Designation"~ Contact. Schematics 

- High 
Standard High Sensitivity Arrangement Materials Sid. Sensitivity 

FBR211NAOOOtP FBR211NCOOOtP 
Gold Overlay FBR211NAOOO3P FBR211 NCOOO3P 

FBR211NAOOOSP FBR211 NCOOOSP Silver (M)or 

FBR211NAOOO6P FBR211NCOOO6P SPOT Gold Overlay A C 
FBR211NAOOO9P FBR211NCOOO9P Silver-Palla-

FBR211NADOI2P FBR211 NCDOI2P diumAlloy 

FBR211NAD024P FBR211 NCD024P (P) 

FBR211NBOOO1P FBR211NEOOO1P 
Gold Overlay FBR211 NBOOO3P FBR211NEOOO3P 

FBR211NBOOOSP FBR211NEOOO5P Silver (101) or 

FBR211 NBOOO6P FBR211 NEOOO6P Gold Overlay 
B E 

FBR211 NBOOO9P FBR211NEOOO9P Silver-Palla-

FBR211NBDOI2P FBR211NEDOI2P diumAlloy 

FBR211NBD024P FBR211NED024P (P) 

(.400) (.075) 
BorE 

Specifications 

Standard Model 1 High.senaitivity Model 

SPOT 
Gold overlay silver·palladium alloy or gold overlay silver 
1 A at 28 VDC, 0.5 A at 120 VAC (resistive) 
100 megohm max. at6 VDC, 0.5 A 

1.5,3,5,6,9,12,24 VDC J 
0.45 W at rated voltage 0.20 W at rated voltage 
45 degree C approx. at rated voltage 25 degree C at rated vottage 

100 megohm min. at 500 VDC (at 20 degree C 65% RH) 

500 VAG for 1 minute 

10 to 40 Hz (dual amplkude: 1.5 mm) 

10G(11 ms) 16G(11 ms) 

5 ms approx. (at rated vokage, 20 degree C) 

5 ms approx. 

5 x 16' ops. min. 
300 x Ill' ops. min at I A 28 VDC, resistive 
100 X Ill' ops. min. at 0.5 A 120 VAG, resistive 

-25 degree C to +55 degree C I -25 degree C to +75 degree C 

4 g (approx.) 

Coil Resistance in ohms (± 
10%) .t 20 degree C 

Rated Pick-up Voltage at 
Voltage In High 

vec SId. Senaitivity 20°C 

1.5 5 12 
3 20 45 
5 56 120 Less than 70% of 
6 80 180 
9 180 400 

rated vokage 

12 320 700 
24 1280 2800 

1.5 5 12 
3 20 45 
5 56 120 
6 80 180 

Less than 70% of 

9 180 400 
rated VOltage 

12 320 700 
24 1280 2800 

Notes: 'Each prodUd bears itS own designation on the top of the cover, but Initial code "FBR" Is omtted. 
'Change P to 101 for gold overlay silver. 

FUJITSU COMPONENT OF AMERICA, INC. 3545 No. First St., San Jose, CA. 95134-1804 1·800~642·7616 
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4500 RELAYS 4500 

LOW PROFILE RELAYS FOR P.C. BOARDS 
. FBR240 Series Fuprsu 

DIMENSIONS Unk: mm (inches) 

I" ::;:.) "I 
~ f I ;--',; -----i I 9.S max. I ... .. 

(0.386 max.) 

.' , 
"I ... 
~e. 

~ ~ , * 
+10 --'--
~ +1 I 762 I I I 
~ ~ .. . . .. FBR244 and FBR244N series relays are low 

profile. P.C. board relays with 2 Form C 
(DPDT) contact arrangements in D.I.P.-com
patible plastic housing and have a 2.54 mm 
pinout grid spacing to provide 16-pin-DIP 
socket compatibility. Sealed construction 
allows automatic wave soldering and board 
washing without relay damage. Single or 
bifurcated contacts switch 1 A at 28 VDC or 
Q.5 A at 120 VAC and have a rated-load 
life-time of 5 x 105 operations. These relays 
are suitable for telecommunication equipment. 
audio equipment and business machines. The 
relays are CSA certified (LR41893-35) and UL 
recognized (file #E63615). 

!i (0.300) 5.08 5.08 
(0.200) (0.200) 

ENGINEERING DATA 

Item 

Contact Arrangement 
Contact Material 

Contact 'Rating 

Initial Contact Resistance 

Coil Power Dissipation 
Coil Temperature Rise 

Insulation Resistance 
Dielectric Withstanding Voltage 

Vibration 

Shock 

Operate lime 
Release lime 

Life Expectancy 
Mechanical 
Electrical 

Ambient Temperature Range 

Weight 

SELECTION TABLE 

Rated Voltage In VDC 

3 
S 
6 
9 
12 
24 

Nole: "Insert contact material suffix. 

* The terminals marked with an asterisk are formed for terfllOrary mounting on PC board. 

SCHEMATIC 

~) 1-. 4i6~ 
PC BOARD MOUNTING HOLE LAYOUT 

8-~.S±1 

I 

"-1 "+~j ·1 ,.,h, 
(Bottom View) (0.300 ± 0.004) 

Note: Terminal numbers are not shown on the relays. 

Specification 

2 Form C 
Suffixes: 
S: Single Gold Overiay Silver 
P: Single Gold Overiay Silver-Palladium Alloy 
T: Bifurcated Gold Overlay Silver 
E: Bifurcated Gold Overlay Silver-Palladium Alloy 
1 A at 28 VDC (resistive). 2 A at 12 VDC (resistive) 
0.5 A at 120 VAC (resistive) 
100 megohm max. at 6 VDC 0.1 A 

Typical 0.5 W at rated coil voltage 
SO degree C approx. at rated voltage 20 degree C 

100 megohm min. (at 500 VDC) 
500 VAC for 1 minute 

10 to 55 Hz (dual amplitude: 1.S mm) 

10 G (11 ms) 

10 ms max. at coil rated voltage 
Smsmax. 

(8- ~.031 ± 0.004) 

-¥ + + 9 "': ~ 
o 0 

H )- ~ r-( I>-~ 

-.. 

+1+1 
~ 8 

)-+-~ .... '"' e. 
5 .0S±0.1 

(0.200 ± 0.004) 
/ 

107 ops. min. 
S x 105 ops. min. at 1 A 28 VDC (resistive) -0.3 A 120 VAC (resistive) 
10S ops. min. at O.S A 120 VAC (resistive) 

-30 to +70 degrees C 

4.S g (approx.) 

Coil Resistance In Q (± Pick-up Voltage at 
10%) at 20 degree C 20 DC Designation 

18 FBR244NOOO3l02C*-CSA 
SO FBR244ND005l02C*-CSA 
72 Less than 7S% of Rated FBR244NOQ06I02C*-CSA 
162 Voltage FBR244ND009l02C*-CSA 
290 FBR244ND012102C*-CSA 
1150 FBR244ND024102C*-CSA 

Eumple Part No: FBR244NDOO5t'02CS 

FUJITSU COMPONENT OF AMERICA, INC. 3545 No. First St., San Jose, CA. 95134-1804 1-800-642-7616 
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4500 RELAYS 4500 

P.C. BOARD RELAYS FOR AUTOMOTIVE APPLICATIONS 
FRL270 Series 

OJ 
FUJITSU 

Fujitsu FRL270 series power relays 
are for PC board mounting and are 
designed especially for automotive 
applications. 

FEATURES 
• Maximum current: 30 A. The 

relays are designed for high 
ambient and storage 
temperatures to ensure the 
contacts will endure continuous 
current of up to 30 A. 

• Rigid, shock-resistant 
construction. (1-meter drop 
test.) 

• Welding resistant contact 
materials. Three types of 
welding resistant contact 
materials are available as 
standard. 

• Choice of wide terminal model 
(-01 suffix) for maximum 
heat/power transfer or standard 
terminal model (no suffix) for 
conventional hole/conductor 
sizes at no extra charge. 

Typical Uses 
• Engine Control. Electronic fuel 

injection units. 
• Lamp control. Flasher control 

units, headlight control units. 
• Motor, solenoid, and heater 

controls. Windshield wiper 
control units for trucks, 
automatic door-lock control 
units, defogger control units, 
other various control units. 

• Immersion cleaning. A sealed 
type is available for immersion 
cleaning. 

• Alternate coil voltages 6 VDC 
and 9 VDC coils are available at 
no extra charge. 

SELECTION TABLE 

Type of con Rated Voltage Contact Gap 
(Spec. Code) (Spec. Code) (Spec. Code) 

Standard (D) 12 VDC (012) Standard (01) 

Imm(51) 

Low Power (H) Standard (01) 

Standard (D) 24 VDC (024) Standard (01) 

I mm(SI) 

Low Power (H) Standard (01) 

DIMENSIONS MOUNTING HOLE LAYOUT 

Stllldanl 
Terminal 
Model 

SCHeMATICS (BOTTOM VIEWS) Wide 
Timlnal 
Model 

~
.~2 01 

.·LQ*U.· 1 

1· 1 

. r-J.UU ·i' 
~ 

un11: inm (Incll) Unit: mm (Inch)' 

ENGINEERING DATA 

/tem Specification 

Contact Arrangement SPOT (1 Form C) or SPST (1 Form A) 
Contact Material Suffixes -S (Silver-Copper Alloy) 

-K (Sllver-Cadium Oxide) 
-Y (Silver-lin Oxide) 
-0 (Silver·Copper) 

Contact Rating 
N.O. Contact 

Type '0" Contact: 12 VDC,30 A 
All Other Types: 12VDC,15Aor24VDC,10A 

N.C. Contact 
All Contact Types: 12 VDC, 10 A or 24 VDC, 7A 

Maximum Carry Current 30A 

Coil Power Standard coil: 1.7 Wapprox. 
Low power coD: 0.6 W approx. (wkh rated voltage applied at 20 degree C) 
Standard coil: 75 deg. approx. 

Coil Temperature Rise Low-power coil: 35 deg approx. (wkh rated voltage applied at 20 degree C) 

Insulation Resistance 100 megohm min. (at 500 VDC) 
Wkhstanding Voltage 500 VAC lor 1 rrinute 

Vibration Operation error: With 1.5 mm vibration applied at lull ~Ikude atl0to 55 
Hz, contact chatter lasts less than 1 ms. 

Shock Operation error: 10 G (11 ms sine hall-wave) 
Ourabilky: 100 G (11 ms sine haW·wave) 

Operate Time 10 ms max. (Standard coli wkh 01-type contact gap) 
Release lime 5 ms max. (OI-type contact gap) 

8 ms max. (51-type contact gap) 

Lile Expectancy Mechanical: 100 x 10" operations or more 
Electrical: 250 x 10" operations or more (Silver-copper alloy under the 
rated contact load) 

CoIl Realstance Rated Power 
(i:10%) Coneumption Pick-up Voltage DroJH)Ut Voltage Part No. 

85 1.7 Wapprox. Less than 6.5 VDC More than 1.0 VDC FRL274NDOI2101CS1.2-A 

85 1.7 Wapprox. Less than 6.5 VDC More than 1.0 VDC FRl274NDOI2151CS"'-A 

240 0.6 W approx. Less than 8.4 VDC More than 0.8 VDC FRl274NHOI2101CS'··-A 

340 1.7Wapprox. Less than 13.0 VDC More lhan 2.0 VDC FRL274NOO241SICS··2-A 

340 1.7 Wapprox. Less than 13.0 VDC More than 2.0 VDC FRL274N0024101CS'··-A 

960 0.6Wapprox Less than 16.8 VDC More than 1.6 VDC FRL274NH024101CS"'-A 
• Note.: Insert contact material code 'Insert 01 lor wide termmals. Example P.-t No.: FRl274NDOI2101CO-01A 

FUJITSU COMPONENT OF AMERICA, INC. 3545 No. First St., San Jose, CA. 95134-1804 1-800-642-7616 
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4500 RELAYS , 4500 

MINIATURE HIGH-POWER RELAYS 
FBR600 Series FUPTSU 

FBR611 DIMENSIONS FBR621 

~w* ~~g! I.. ..I ~~ ~ I.. ..I 12.5 ~ ~ 
28.5 (f.l2) (.492)"" 28.5 (1.222) (.492) ...:. 

I" 20 "'1 I" 20 "I 
The FBR600 series are miniature high-power relays 
with a switching capability of 16 A, 30 VDC or 240 
VAC for 1 Form C contact and 5 A, 30 VDC or 240 
VAC for 2 Form C contacts. These relays are 
designed for mounting on printed circuit boards. 

II (.~ m I: : :~" : I ~I ~ 
(~~~i 1 ~ .. ~:~38) Unit: mm (inches) .. I 51 41.197) 

MOUNTING HOLE LAYOUT SCHEMATICS 
FEATURES 

• ' Applications. 
Ideal for use in audio equipment, TV, 
vending machines, control machines, 
etc. 

• Conforms to various standards •. 
UL recognized (E63615) for industrial 
control equipment per UL508. CSA 
certified (LR41893-50, LR61319-4, and 
LR64026-1 0). 

• Immersion cleaning. 
Sealed for immersion cleaning. 

ENGINEERING DATA 
Item 

Contact Arrangement 

Contact Material 

1 Pole (Standard) 

FBR61', FBR613-1IorrnC 
FBR621·2Iorrn C 

Sllverailoy 

I~\~I 20 
(.787) 

GtI c 

2 Form C 

~~~ 
1 Form A (K-type) 

;!! ~ 
5 5 \ 8.(\)1.3 

(.197) (.197) (.051) 

2 pole and 1 Pole (K-type) 

Specificatiol'lll 

Contact Rating 10 Aat 30 VDC or 240 VAClor FBR611; 10 Aat 30 VDC and 16 A at 240 VAClor FBR613; 5 A at 
30 VDC or 240 VAC lor FBR621 

Carrying Current FBR611 and FBR613. 16 A; FBR621, 5 A 
Innlal Contact Resistance 100 megohm max. at 6 VDC. 1 A 

Rated CoM Vohage 5,6, 9, 12, 18, 24, 48, 60 VDC 
Coil Power Dissipation FBR6111621,O.5 W at 20 degree C 
Coil TeO'llfll'ature Rise FBR6111621, 35 degree C at rated voltage at 20 degree C 

Insulation Resistance 
Dielectric Wnhstandlng Voltage 

1000 megohm min. at 500 VDC (innial) at 20 degree C 65% RH 

Between coU and contact 5000 VAC lor 1 minute at 20 degree C, 65% RH 
Between cpen contacts 1000 VAC lor 1 minute at 20 degree C, 65% RH 
Between adjaoent contacts FBR621, 3000 VAC lor 1 mlr\ute at 20 degree C, 65% RH 

lightening (1 x 40 mlcrosec) 
10,000 V min. Between coli and contact 

Between adjacent contacts FBR621, 6000 V min. 
Vibration 10to 55 Hz (dual amplitude: 1.5 mrn) 

Shock 10G(11 ma) 

Operate TKne 8 ms approx. (at rated vohage, 20 degree C) 
Release Time 2.5 ms approx. at 20 degree C 

Lile Expectancy 
Mechanical 20 x 10" ope. min. 
Electrical 100 x 10" ope. min at rated whage 

Temperature Range -40 to +70 degree C 

Weight 16 9 (approx.) 

SELECTION TABLE 

Haled Col ReeI.t .... ce In Q Plck-up Voltage ReIeMe Voltage Contact Voltage In 
Material VDC (± 10%) .t 20 degree C at 20 °c 8120 °c 1 pole (atandilrd) 2 pole (atandard) 1 pole (16 A) 

5 50 FBR611NDOO5-CSA FBR621 NDOO5-CSA FBR613NDOO&-K·CSA 
6 72 FBR611ND006-CSA FBR621 NDOO6-CSA FBR613N[)006.K·CSA 

Silver· 9 160 Less than 70% "ore than 10% FBR611NDOO9-CSA FBR621 NDOO!I-CSA FBR613NDOO!I-K-CSA 

Alloy 12 285 01 rated Voltage Rated Cohage FBR611 NOOI2-CSA FBR621NOOI2-CSA FBR613NOOI2·K-CSA 
18 640 (reference) FBR611NOOI8-CSA FBR621 NOOI8-CSA FBR613NOO1S-K·CSA 
24 1150 FBR611ND024-CSA FBR621ND024-CSA FBR613ND024-K·CSA 
48 4800 FBR611ND048-CSA FBR621ND048-CSA FBR613ND04S-K·CSA 

FUJITSU COMPONENT OF AMERICA, INC. 3545 No. First St., San Jose, CA. 95134-1804 1-800-642-7616 
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4500 

GENERAL PURPOSE RELAYS 
FRL260 Series 

FLANGE MOUNT 

The FRl260 series relays have been designed with 
emphasis on reliability, safety, cost performance, and 
applicability to a wide range of uses. These relays 
are top quality with proven performance. 

These relays provide SPOT to 4POT contacts, which 
are offered for contact ratings from 1 A to 15 A at 30 
VDC or 240 VAC, resistive. Moreover, they are also 
available with four transfer bifurcated contacts that 
enable them to meet signal level or other light loads. 

The FRl260 series relays are available in both OC
and AC-rated coils, and with a selection of 
mountings, such as solder, plug-in, P.C. boards and 
quick connect terminals. 

The FRl260 series are UL recognized (File No. 
E1636141E63615) and CSA certified (File No. 
LR41893). 

RELAYS 

ENGINEERING DATA 
Item 

Contact Ratings (resistive load) 
InHIal Contad: Resistance 

Coli Power Dissipation 

Coil TarJ1I8faIure Riea 

Insulation RasllIIance 
Dlalactrlc W.h8tand1ng Vollaga 

Vilralion 

Shock 

Operata TIme 
RaIaa8aTIma 

Lila Expac:tancy 
Mechanical 
Eladrical 

Ta~ratura Range 

Waight 

4500 

FUprsu 
Specification 

As par Selection Table 
Ganeral (S, K V Contact): 100 megohm max. (at 6 VDC, 1 AI 
Low Laval (T, L Contact): 50 megohm max. (at 6 VDC, 0.1 AI 

DC: 0.9 W (at rated C»iI IIOHaga) 
AC: 1.2 VA (120 V max.) at rated coil volaga 0160 Hz 

1.4 VA (200 V min.) at rated 0011 voItaga 01 60 Hz 
DC: 50 degree max. 
AC: 60 degraa max. 

100 megohm min. (at 500 VDC) 
1500 VAC (1000 VAC ~ cpan contacts) for 1 mlnuta 

50 Hz (dual ~ftuda: 0.5 mm VDC) 

lOG (11 me) 

25 me max. (at rated coN voItaga) 
25 me max. 

50 x 10" aps. nino 
(at rated load) 
Medium Load 

SPOT: 500 x lOS op6. min. 
DPOT: 500 x lOS aps. min. 
3PDT: 500 x lOS op6. min. 
4POT: 200 x lOS ops. min. 
4PST: 100 x IOSops. min. 

HaavyLoad 
SPOT: 200 x lOS aps. min. 
SPST: 200 x lOS ops. min. 
DPOT: 500 x lOS aps. min. 

-30 to +55 degree C 

35g approx. 

FUJITSU COMPONENT OF AME~ICA, INC. 3545 No. Fir.t St., San Jose, CA. 95134-1804 1-800-642-7616 
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4500 

FUjITSU 
FRL260 SERIES RELAYS SELECllON TABLE DC COIL -

Contact Ammgement 
and Material Contact Rating (Reeletive) 

SPOT AgCdO 15A8I30 VOCor 150VAC 
10 A at 240 VAC 

Flange moun! avallabla. 
See 9Xa/T1lle part no. below. 

OPOT AgCdO 10 A at 30 VDC or 240 VAC 

Flange moun! available. 
See eXa/T1lle part no. below. 

3POT AgCdO 5 A at 30 VDC or 240 VAC 

4POT Ag + Au Clad 3 A at 30 V/IC or 120 VAC 
3Aat 120 VAC 

General Purpose 

4POT Ag 3 A at 30 V/IC or 120 VAC 
3A at 120VAC 

General Purpose 

4POT 1 A at 30 VAC or 120 VVAC 
(Bilurcaled) 
Ag + Au Clad 

4POT AgCdO 5 A at 30 V/IC or 240 VAC 
5 A aI 120 V/IC General Purpose 

FRL260 SERIES RELAYS SELECll0N TABLE AC COIL -
Contact Arrangement 

and Material Contact Rating (Raaiative) 

SPOT AgCdO 15 A 8130 VOC or 150 VAC 
10 A at 240 VAC 

Flange moun! available. 
See exlJrT1)le part no. below. 

OPOT AgCdO 10 A at 30 VDC or 240 VAC 

Flange moun! available. 
See eXa/T1l1e part no. below. 

3POT AgCdO 5 A at 30 VDC or 240 VAC 

4POT Ag + Au Clad 3 A at 30 V/IC or 120 VAC 
3Aat 120VAC 

General Purpose 

4POT Ag 3 A at 30 VAC or 120 VAC 
3Aat 120VAC 

General Purpose 

4POT 1 Aal 30 VAC or ,120 VAC 
(BHurcaled) 
Ag"" Au Clad 

4POTAgCdO 5 A at 30 V/IC or 240 VAC 
5 A aI 120 V/IC General Purpose 

. Note: For PCB Iype lermnais change prefix 10 FRL264. 

FUJITSU COMPONENT OF AMERICA, INC. 

RELAYS 

Contact Rating , Rated Voltage 
(Ho1MPO-' VDC 50160 Hz 

113 HP at 120 V/IC 6 
112 HP at 240 V/IC 12 

24 
48 
110 

113 HP at 120 V/IC 6 
112 HP at 240 V/IC 12 

24 
48 
110 

116 HP at 120 V/IC 6 
12 
24 
48 
110 

1/10 HP at 120 VAC 6 
12 
24 
48 
110 

1/10 HP at 120 VAC 6 
12 
24 
48 
110 

1/10 HP at 120 VAC 6 
12 
24 
48 
110 

1/6 HP at 120 V/IC 6 
12 
24 
48 
110 

Contact Rating Rated Voltage 
(HoIMPO-) VAC5OI6O Hz 

113 HP at 120 V/IC 6 
112 HP at 240 V/IC 12 

24 
48 
120 
240 

113 HP at 120 V/IC 6 
112 HP at 240 V/IC 12 

24 
48 
120 
240 

1/6 HP at 120 V/IC 6 
12 
24 
48 
120 
240 

1/10HPat 120VAC 6 
12 
24 
48 
120 
240 

1/10 HP at 120 V/IC 6 
12 
24 
48 
120 
240 

1/10 HP at 120 VAC 6 
12 
24 
48 
120 
240 

1/6 HP at 120 V/IC 6 
12 
24 
48 
120 
240 

4500 

GENERAL PURPOSE RELAYS 
FRL260 Series 

Coil Reeletanee 

±15% Oat 20 
Pick-Up Voltage Fujitau Part Number 

Degree C at 20 °c (Plug"n'" 
40 4.5 FRL2630006101CK-CSA 
160 9 FRL263001~ICK~A 
650 18 FRL2630024101CK-CSA 

2600 36 FRL2630048101CK~A 
13300 82.5 FRL2630110101CK~A 

40 4.5 FRL263OOO6102CK-CSA 
160 9 FRL263001~K~A 
650 18 FRl2630024102CK-CSA 

2600 36 FRL263OO48102CK~A 
13300 82.5 FRL2630110102CK-CSA 

40 4.5 FRl263OOO6103CS-CSA 
160 9 FRL263001~3CS-CSA 
650 18 FRL2630024103CS-CSA 

2600 36 FR12630048103CS-CSA 
13300 82.5 FRL2630110103CS-CSA 

40 4.5 FRL263OOO6104CL-CSA 
160 9 FRL263001~L-CSA 
650 18 FRL2630024104CL-CSA 

2600 36 FRL2630048104CL-CSA 
13300 82.5 FRl2630110104CL~A 

40 4.5 FRL263OOO6104CS~A 
160 . 9 FRL2630012104CS~A 
650 18 FRL2630024104CS~A 

2600 36 FRl263OO48104CS~A 
13300 82.5 FRL2630110104CS~A 

40 4.5 FRl263OOO6J04CT~A 
160 9 FRL263001~T-CSA 
650 18 'FRL2630024104CT -CSA 

2600 36 FRL263OO48104CT -CSA 
13300 82.5 FRL263Dl10104CT -CSA 

40 4.5 FRl263OOO8104CV-CSA 
160 9 FRL263001~V-CSA 

,650 16 FRL2630024104CV-CSA 
2600 36 FRL2630048104CV-CSA 
13300 82.5 FRL2630110/04CV~A 

Coil Raailltance 

±15%Oat20 
Pick-Up Voltage 

Fulltau Part Number 
clegreeC lIt200C (Plug .. n)· 

9.5 4.8 FRL263A006I01CK-CSA 
40 9.6 FRL263A01~ICK-CSA 
165 19.2 FRL263A024101CK-CSA 
630 38A FRL263A048101CK~A 

4400 96.0 FRL263A12Q01CK~A 
13000 192.0 FRL263A240101CK~A 

9.5 4.8 FRL263AOO6I02CK-CSA 
40 9.6 FRL263A01~K-CSA 
165 19.2 FRL263A024102CK-CSA 
630 38A FRL263A048I02CK-CSA 
4400 96.0 FRL263AI20102CK~A 
13000 192.0 FRL263A240102CK-CSA 

9.5 4.8 FRL263AOO6/03CS~A 
40 9.6 FRL263A01~~A 
165 19.2 FRL263A024103CS~A 
630 38A FRL263A048103CS-CSA 
4400 96.0 FRL263A 12O/03CS-CSA 
13000 192.0 FRL263A240103CS-CSA 

9.5 4.8 FRL263AOO6104CL-CSA 
40 9.6 FRL263A01~L~A 
165 19.2 FRL263A024104CL~A 
630 38A FRL~CL-CSA 

4400 96.0 FRL263A120104CL.csA 
13000 192.0 FRl263A240104CL-CSA 

9.5 4.8 FRL263AOO6I04CS~A 
40 9.8 FRL263A01~~A 
165 19.2 FRL263A024104CS~A 
630 38A FRL263A048I04CS-CSA 

4400 96.0 FRL263A12Q04CS~A 
13000 ' 192.0 F Rl.263A240104CS-CSA 

9.5 4.8 FRL263AOO6104CT -CSA 
40 9.6 FRL263A01~T-CSA 
165 19.2 FRL263A024I04CT .csA 
630 38A FRL263A048I04CT-CSA 

4400 96.0 FRL263A 120104CT-CSA 
13000 192.0 FRL263A240104CT-CSA 

9.5 4.8 FRl263OOO8104CV-CSA 
40 9.6 FRL263A01~V~A 
165 19.2 FRL263A024I04CV~A 
630 38A FRL263A048I04CV~A 

4400 96.0 FRL263A120104CV~A 
13000 192.0 FRL263A240104CV~A 

Example Part No. for ftanga mount: FRl263A024102CK-OE~A 

3545 No. First St., San Jose, CA. 95134-1804 1-800-642-7616 

8-1480 For manufacturers' sales offices, see yellow pages EEM 1991 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 
62 CROSS REFERENCE 
CARDS 

• 28IJO 

ALL NEW with this 
edition of EEM 

GET 
........... - ...... ---~--.---....-....------ORGANIZED I 
Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes," you probably already 
have the EEM File System. But, if you said "No," 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with the System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in 
everyday use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you need 
to set up your very own filing system. Best of aiL 
it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will be mailed to you 
under separate cover. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden City, ny 11530 



4500 RELAYS 

SEALED RELAY Selection Guide 

Size 
Relay 

3SBC 
1/5 Size 
Two Pole 
150 Grid 
Hybrid 

3SBH 
1/5 Size 
Four Pole 
150 Grid 
Hybrid 

3SBM 
1/2 Size 
150 Grid 
Latching 
Hybrid 

3SAV 
Half-Size 
Sensitive 

R.F. 

3SAH 
Four Pole 

Grid 

3SCM 
DeciGrid~ 

Mag-
Latch 

1/10 Size 

a-1482 

I 
I 

2PDT 

2PDT 
1 PDT 
1A.1B 

4PDT 

4PDT 

2PDT 

4PDT 

2PDT 

lA 
DC Res 

.2A 
DClnd 

Low Level 

2A 
DC Res 

.5A 
DClnd 
.5-AC 

Low Level 

2A 
DC Res 

.5A 
DClnd 
.5AtC 

Low evel 

2A 
DC Res 

.5A 
DC Ind 
.5A-DC 

Low Level 

2A 
DC Res 

.5A 
DClnd 

.75A-AC 
Low Level 

2A 
DC Res 

.5A 
DClnd 
lA-AC 

Low Level 

.5ADC 

.1ADC 
Ind 

Low Level 

105 

105 

105 

106 

105 

106 

2xlQ5 
at 2Adc 
at lAAC 

2X106 

100 

106 

Size 
.37 x .37 x .275 

Weight 
0.09 

Size 
.61 x .31 x .32 

Weight 
0.13 

Size 
.61 x .61 x .32 

Weight 
0.24 

Size 
.61 x .61 x .32 

we~ht 
0.8 

Size 
.80 x .40 x .40 

we!m't 
O. 

Size 
1.01 x .61 x .81 

Weitt 
1. 

Size 
.575 x .350 x 

.170 
wef 
.0 

120mW 

135mW 

250mW 

loomW 
Single Coil 

or 
180mW 

Dual Coil 

loomW 
to 

260mW 

400mW 

2.0mJ 
at5ms 

For manufacturers' sales offices, see yellow pages 

39016/9 . 30G -65C 
39016/15 1000 55- +125C 
39016/20 @ llms 3000 Hz Special 

+200C 

39016/13 30G -65C 
39016/37 100G 55- +125C 
39016/38 @ 11 ms 3000Hz Special 

+200C 

300 -65C 
39016/14 l00G 55- +125C 

@ 11 ms 3000 Hz Special 
+200C 

-65C 39016/31 150G JOG +125C 39016/35 @ 11 ms 55- Special 39016/36 3000Hz +200C 

39016/6 30G -65C 
39016/22 100G 55- +125C 
39016/33 @ llms 3000Hz Special 
39016/44 +200C 

-65C 30G 
39016/39 50G 55- +125C 

@ 11ms Special 3000 Hz +200C 

30G 1000 -65C 39016/47 @6ms 55- +125C 3000Hz 

*Single-I!!!seload. case not grounded 
EEM 1991 

4500 



4500 

3SCP 
DeciGrid® 

Mono
stable 

1/10 Size 

3SAM 
Mag
Latch 
Grid-

Space 

3SAF 
Grid 

Spaced 
Micro 
C~stal 

an 

3SBK 
Power 
Relay 

3SAC 
c~al 

liS" 
Header 

3SAE 
Crystal 

Can 
"S" 

Header 

3SAV
RF 
with 

Co-ax 
Cables 

·Single-phase load, case not grounded 

EEM1991 

2PDT 

2PDT 

2PDT 
1 PDT 

2PDT 

2PDT 
lPDT 

2PDT 

2PDT 
lPDT 

.5ADC 
.1ADe 

Ind 
Low Level 

2A 
DC Res 

.5A 
DC Ind 
lA-AC 

Low Level 

2A 
DC Res 

lA 
DClnd 
lA-AC 

Low Level 

5ADC 
2AAC 

2A DClnd 
Low Level 

2A 
DC Res 

lA 
DClnd 
lA-AC 

Low Level 

2A 
DC Res 

lA 
DC Ind 
lA-AC 

Low Level 

25 Watts 
10 Watts 

RELAYS 

Size 
.575 x .350 x 

.170 
Weight 
.075 

105 at 
2A DC Size 

atlAAC .80x.40x.90 
Weight 

106 0.60 

105 at 
2ADC Size 

.80 x .40 x .90 

106 
Weight 
0.50 

Size 

68mW 

50mW 
Single Coil 

75mW 
Dual Coil 

300mW 

105 

106 

.80 x.4O x .90 . 300 rrIN 
Weight 

105 at 
2ADC 

at2AAC 

106 

105 at 
2ADC 

at 2AAC 

106 

0.7 max 

Size 
.797 x.359x 

1.187 
Weight 
.090 

Size 
.797 x .359 x 

.875 
Weight 
0.45 

Size 
.86 x .40 x .46 

Weight 
.35 oz. max 

200 rrIN 

330mW 

260 rrIN 
100 rrIN 

For manufacturers' sales offices, see yellow pages 

4500 

39016/48 l00G 30G -65C 
@ 6ms 3~ Hz +125C 

-65C 
150G 30G + 125C 

39016/32 @ 11 ms 55- Special 
3000 Hz + 20DC 

30G 
5757/10 100G 55- -65C 

@ 11 ms 2000 Hz +125C 

5757 
30G 90G 55- -65C 

@ 11ms 2000 Hz + 125C 

50G lOG -65C 5757/10 
@ l1ms 55- +125C 500Hz 

20G 
5757/10 100G 55- -65C 

@ llms 2000 Hz + 125C 

39016/33 
30G 

100G 55- -65C 
@ 11ms 3000Hz + 125C 

Conti ... on next page_ 

8-1483 



4500 RELAYS 4500 

SEALED RELAY Selection Guide 

3SDS 
Long 
Life 

3SCC 
Long 
Life 

3SCV 
Long Life 
Half-Size 

3SCH 
Long 
Life 

3SDH 
Long 
Life 

8-1484 

lADC 106 
Size 

2PDT .5AAC 
.37 x .37 x 

.275 
Weight 
0.13 

2PDT 
lPDT 
lA,lB 

2PDT 

4POT 

4PDT 

Low Level 50 x 1()6 

2A 
DC Res 

.5A 
DClnd 
.5-AC 

Low Level 

2A 
DC Res 

.5A 
DC Ind 
.5A-AC 

Low Level 

2A 
Res 
.5A 

DClnd 
lA-AC 

Low Level 

2ADC 
.5AAC 

Low Level 

lQ6 Size 
.61 x .31 x .32 

Weight 
100 X 106 0.13 

106 Size 
.80'X..4O x AO 

Wel>ht 

100 x 1()6 

2 x 10 
at2Adcat Size 

lAAC lOl x .61 x .81 

75 x 106 

Weight 
l 

106 
Size 

100 x 106 .61 x .61 x .32 
Weight 
0.24 

120mW 

135 rrfN 

340mW 

400 rrfN 

250 rrfN 

For manufacturers' sales offices, see yellow pages 

30G 
1000 55- -4OC 

@ 11ms 3000Hz + 125C 

30G 1000 -40C 55-@11ms 3000Hz +125C 

-4DC 
+ 125C 

50G 30G -4OC 
@11ms 55- +125C 3000Hz 

100G 55- -4OC 
@ 11ms 3000Hz + 125C 

·Single-phase load, case not grounded 

EEM 1991 



4500 

3SAT 
Sensitive 

Mil 
Quality 

3SBF 
Sensitive 

Mil 
Quality 

3SAA 
Power 
Relay 
Mil 

Quality 

3SCA 
Miniature 
Industrial 
Relays 

2PDT 
lPDT 

2PDT 
1 PDT 

1 Pole 
to 
6 

Poles 

2PDT 
4POT 
6NO 

2ADC 
lAAC 

Low Level 

2ADC 
lAAC 

Low Level 

Low Level 
to 

10 Amps 

lOA 
5A 

DC Res 
2A 

DC Ind 
5A-AC 

Low Level 

RELAYS 

10' 

106 

10' 

106 

Depends 
on 

Rating 

Depends 
on 

Contact 
Rating 

Size 
.80 / .400 /' 

1.125 
Weight 

.95 

Size 
.80 / .40 / .90 

Weight 
.50 

Size 
1.67 x 1.48 x 

2.1 
Weight 

4.5 

1.67 x 1.48 x 
2.1 

wei~ht 
4. 

40mW 
&25mW 

75mW 
&5OmW 

600mW 

350mW 
600mW 
815mW 

5757 

5757 

4500 

20G -65C 
90G 55- + 125C 

@ l1ms 3000Hz Special 
200C 

90G 25G 
55-

@ llms 2500Hz 

-65C 
+ 125C 
Special 
200C 

30G 55- -6SC 
@ llms 500 Hz + 125C 

OC 
+71C 

Note: Long Life relays are rated at 50 /lA, 50 mV open circuit DC or Peak AC for the number of operations indicated in ·Single·phase load, case not grounded 
selection guide with the contact resistance during life test not to exceed 50 ohms. Testing plan is available on request. 

Relays You Can Rely On. 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1485 



4500 RELAYS 4500, 

GORDOS SERIAL COMMUNICATION DEVICES 

THREE-PHASE MOTOR REVERSING RELAYS 
_ Convenient Self-Contained Design Eases Installation and Wiring 
_ 48 to 480,VAC Output Voltage Range Suitable for Many Applications 
_ 12O,O,V Peak Blocking Voltage Helps Protect Against Transients in Harsh Electrical 

Environments 
_ 10, Million Operations Provide Long-Life Switching of 25A Three-Phase Loads 
_ 4QQO,VAC Isolation 
_ 5, 15, 24V Logic Versions for a Wide Variety of Logic Circuit Applications 
_ Compact Sealed Package with Screw Terminals 

GORDOS REED RELAYS 

8-1486 

SM SERIES SURFACE MOUNT REED RELAYS 
_ Available in "J" and Gullwing Versions 
_ Form "A" and Form "C" Contact Configurations 
_ Coaxially Shielded Form A Available in 50" 75-ohm Versions 
_ 5 or 12V Operation 
_ Semiconductor Grade, 94V-Q Molding Compounds Impervious to Aqueous and 

Chemical Cleaning Procedures 

47 SERIES MINI-SIP 
74 SERIES SIP DRY REED RELAYS 

_ Compatible With Automatic Insertion Equipment 
_ Form "A" and Form "C" Contact Configurations 
_ Semiconductor Grade, 94V-Q Molding Compounds 
_ Coaxially Shielded Form A Available in 50" 75-ohm Versions 

Compatible With RTL, DTL, TIL & HTL Logic 
Available with or without Diodes 

83 SERIES DIP THRU-HOLE AND 
SURFACE MOUNT DRY REED RELAYS 

_ Choice of Gull or J-Lead Surface Mount or Thru-holeConfigurations 
_ Surface Mount Versions Pass High Reliability Steam Aging Solderability Test 
_ Surface Mount Versions Compatible with IR Reflow Systems 
_ Form A, 2A, B or C Contacts 
_ Logic Compatible 5,12, or 24V Operation 
_ Available with or without Diodes 
_ Compatible with Automatic Insertion Equipment 
_ Semiconductor Grade, 94V-Q Molding Compounds 
_ -2QoC to 85°C Operating, -2QoC to 1QQoC Storage Temperature Ranges 

See Data Acquisition Section for additional GOROOS products. 
All brand and product names are trademarks or regl~lered trademarks of their respective companies, 

For a catalog or application assistance contact GORDOS at 800-726-0300. 

Gordos, A Flint Industries Company, 10,0,0, N. Second St., Rogers, AR 727561 TEL: 50,1636-50,0,0, 1 FAX: 50,1636-230,5. 

For manufacturers' sales offices, see yellow pages EEM 1991 



4500 RELAYS 

GORDOS SOLID STATE RELAYS 

PRINTED CIRCUIT BOARD MOUNTABLE 
SOLID STATE RELAYS 
GA1, GA8 SERIES 

_ Current Rating: 3.5A@ 140, 250 and 280VAC 
_ 3VDC to 24VDC Control 
_ High Current Thyristor for 100A Surge Capability 
_ Zero Voltage Turn-on 
_ 4KV Optical Isolation 
_ Industry Standard Packaging 
_ Thick Film Hybrid Construction for Superior Reliability 
_ Ceramic Substrate for Proper Thermal Management 
_ Computerized Laser Trimming for Optimum Performance 
_ UL Recognized, CSA Certified 

PANEL MOUNT SOLID STATE RELAYS 
G, GAS SERIES POWER RELAYS 
• Output Voltage Ratings from 24VAC to 660VAC 
• Output Current Ratings from 10A to 90A 
'18-36 VAC, 90-280VAC and 3-32VDC Inputs 
• 4KV Optical Isolation 
• Zero AC or Random Turn-on Models 
• RC Snubber Network for Inductive Loads 
• UL Recognized, CSA Certified 
• VDE Approval on Many Models 

G SERIES POWER RELAYS 
_ Back-to-back Dual SCR Output for Severe Inductive Loads 
_ Superior False Turn-on Immunity and Positive Turn-Off at High dv/dt 

GAS SERIES POWER RELAYS 
_ Economical Triac Output for General Purpose Applications 

GF SERIES DC POWER FET SOLID STATE RELAYS 
_ Long Life Switching of DC Loads to 30A 
_ 10ILA Leakage Current Permits Reliable Switching of Sensitive Devices 
_ Milliohm On-Resistance Minimizes Voltage Drop, Heat DiSSipation 
_ Versatile High or Low-Side Switching 
_ Output FET Protected Against Transients 
_ 1500VAC Optical Isolation 
_ Output Voltage Range Suitable for Many Applications 
_ 3 to 32VDC Input Compatible with Most Logic Circuits 

GT SERIES DC POWER TRANSISTOR SOLID STATE RELAYS 
_ Long-Life Switching of DC Loads to 10A 
_ Output Voltage Range Suitable for Many Applications 
_ Versatile High or Low-Side Switching 
_ 3 to 32VDC Input Compatible with Most Logic Circuits 
_ 4KV Optical Isolation 
_ Fast 25ILSec Maximum Turn-On Time 
_ Cost-Effective General Purpose DC SSR 

4500 

See Data Acquisition Section lor additional GORDOS products. 

All brand and product names are trademarks or registered trademarks ot Ihelrrespecllvecompames. 

For a catalog or application assistance contact factory at 800-726-0300. 

Gordos, A Flint Industries Company, 1000 N. Second St., Rogers, AR 72756 / TEL: 501 636-5000/ FAX: 501 636-2305. 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1487 



4500 RELAYS 4S00 

GORDOS rto PRODUCTS 

8·1488 

SINGLE POINT, QUAD-PACK & 8-CHANNEL 
DIGITAL 1/0 MODULES & MOUNTING BOARDS 

_ High Current Thyristor for 100A Surge Capability 
_ 4KV Optical Isolation 
_ UL Recognized, CSA Certified 
_ Zero Voltage AC or Random Turn-on Single-Point Output Modules 
_ Industry Standard Packaging . 
_ Plug into Digital 1/0 Module Mounting Boards 

0.6 INCH SINGLE POINT I/O MODULES 
_ Sv, 15V, 24V Logic Versions 
_ Retaining Screw 
_ Fast-switching DC Versions 
_ Form A Operation, Form B AC Output Available 
_ Companion 4 to 32-position Module Mounting Boards 

M AND SM SERIES MINIATURE SINGLE POINT I/O MODULES 
_ 33% Thinner than 0.6 inch Modules 
_ SM Series are Direct Replacements for Larger 0.6 Inch Modules 
_ M Series may be Plugged-In or Soldered 
_ 5V, 15V, or 24V Logic Versions 
_ Companion 8 to 32-position Module Mounting Boards 

QUAD-PACK MODULES 
_ Four Circuits per Module 
_ 5, 15, 24 Volt Logic Versions 
_ Individual LED Status Indication 
_ AC Input, AC Output, DC Input and DC Output Configurations 
_ Companion 16, 24 and 32-channel Mounting Boards 

8-CHANNEL 1/0 MODULES 
_ Thick Film Hybrid Construction, Vapor Phase Soldering Provide Superior Reliability 
_ Computerized Laser Trimming of Resistors Optimizes Performance 
_ Ceramic Substrate for Proper Thermal Management 
_ Solder or Plug into PC Boards 
_ AC & DC Output Modules Rated at 2.0A per Channel, 10A per Module 
_ AC Inputs for 120V, 240V _ 4KV Optical Isolation 
_ DC Inputs for 3.3 to 32V, 10 to SOV _ UUCSA Approvals Pending 

PB SERIES DIGITAL I/O MODULE 
MOUNTING BOARDS 
Models Available for 0.6 Inch, M and SM Series Single-Point Modules 
and Quad-Packs 
4, 8, 16, 24 and 32-point Versions 
UL Recognized, CSA Certified Modeis Available 
LED Indicators, Replaceable Fuses and Logic Pull-up Resistors 
Barrier Strips for Field Termination 
Logic Termination via Card Edge or Optional Cable Connectors 
Barrier Strip Jumpers and Interconnection Cables Available 

ANALOG 1/0 MODULES 
_ Wide Variety of mY, V, mA, RTD, TC, Strain Gauge, Wideband mY, Wideband V 

and linearized TC Input Models 
_ 4-20mA and 0-20mA Output Models 
_ Fully Isolated 
_ High Accuracy (±0.05%), Low Drift 
_IEEE STD-472 Transient Protection 
_ 240VRMS Field Wiring Protection 
_ -25°C to 85°C Operating Range 
_ Mounting Boards Available in 1 ,2,8, or 16-Module Versions 

See Data Acquisition Section lor additional GORDOS products. All brand and product names are trademark5 or registered trademarks of thelf respective companies 

For a catalog or application assistance contact factory at 800-726-0300. 

Gordos, A Flint Industries Company, 1000 N. Second St., Rogers, AR 72756 I TEL: 501 636-5000 I FAX: 501 636-2305. 

For manufacturers' sales offices; see yellow pages EEM 1991 



4500 RELAYS 4500 

- CMOS and TTL Compatible 
- High Surge Current and 810cking Voltage 

, ,'j\\ 
;fW" ' 

" ' , I 

- Internal Transient Protection B' 
- UL Recognized and CSA Certified ~ • 

STYLE V r-- 1.700 MAX --j 
STYLE N STYLE S STYLE H STYLE F 

TOP VIEW BonOMvlEw 
1= DC-IN 1 = DC- IN r5 2.200 

2 = DC+ OUT I+- 1.B70 
3 = AC OUT II I++- 1.200 
4=AC OUT ======~~--tt----. ::~ t~'ll" ~:~~; . 4=AC OUT 

I f 

STYLE V SINGLE IN-LINE PACKAGE RELAY (FIGURE A) 

3 
1 

PC mounted relay requires only .680 inches of board area; it is form, 
fit, and function replacement for industry standard. It is constructed of 
high performance, surface mount components for high reliability. 
Package is 0.4 inches deep; in-line pins are 0.3 inches from label side. 

STYLES N & S MINI PUCK- RELAYS (FIGURES B & C) 
Heavy duty relays are fit, and function replacements for old "hockey 
puck" style relays, but require only 1/2 the space. High thermal 
conductive epoxy and high quality heat sinks provide superior heat 
transfer. Minimum panel space for heat sink effectiveness is 12 x 12 
inch area, .12S inches thick, mounted with silicon grease. Relay body 
is 1.2 x 1.0 x 0.8S inches high. Push tabs (Style N) add 0.30 inches 
to height. Screws (Style S) add approximately 0.08 inches. 

STYLES H & F MICRO & MINI CUBE RELAYS (FIGS. D & E) 
Low profile, printed circuit mounted relays allow user to stack PC 
boards closely together, while switching 24, 120, or even 240 Vac 
loads of up to 4 amperes. They do not require additional heat sinks. 
Style H is O.S inches high; Style F is 0.83 inches high. For a relay with 
0.83 inches height and standard plug-in style termination (Style K, not 
shown), contact a local authorized distributor. For relays with this 
footprint for larger loads contact GRAYHILL. 

SPECIFICATIONS 
NOMINAL LOAD VOLTAGES AND CURRENTS: See chart. Current 
is rated at 2SoC and derated with increases. Mini Puck relays are rated 
as mounted on panel 12 x 12 X 1/8 inches. CONTROL CURRENT: 1-
17 mA (3-30 Vdc relays), 1-19 mA (3-32 Vdc relays), and 1-6 mA (all 
others). SURGE CURRENT RATING (At 1 full cycle, non-repetitive ): 
60A (2,SA, 3A, 4A, and 6A relays); 11 OA (12A relay); 2S0A (2SA relay). 
BLOCKING VOLTAGES: 2OOV, 400V, and 600V for the 24 Vac, 120 
Vac, and 240 Vac relays, respectively. ZERO VOLTAGE OFFSET: 
6V, 8V, and 18v for the 24 Vac, 120 Vac and 240 Vac relays. 
TRANSIENT PROTECTION: 4000 VIIlS for 6A and 1SA relays, 3000 
VIliS for all others. AVERAGE INPUT IMPEDANCE: 2000 ohms (3-
30 & 3-32 Vdc ranges), and 6000 ohms (6-30 and 6-32 Vdc ranges). 
ISOLATION: 109 phms; dielectric strength is 2S00 Vac. CERTIFI
CATION: All part numbers shown on this page are UL Recognized (file 
number ES8632) and CSA Certified (file number LR 38763). MATE
RIALS: Cases are solvent resistant thermoplastic (UL94V-0) potted 
with high thermal conductive epoxy. Heat sincs are aluminum (copper 
for the 2SA relay), tin plated. Terminal pins are brass, tin plated; tabs 
are brass, lead-tin plated; screws are steel, tin plated. 

SCREW CENTERS = 0.75 
TAB CENTERS = 0.90 

Load VAC 
Nominal 

24 
24 

120 
120 
240 
240 

3 
3 
3 
3 
3 
3 

L- 3 -. 1.000 

.4~ ~l 14 .ii. 1 
,.- t 

.3do .200 

Control Voltage Part 
Range, VDC Number 

STYLE V (FIGURE A) 
3-32 70S2-04-D-03-V 
6-32 70S2-0S-D-03-V 
3-32 70S2-04-8-03-V 
6-32 70S2-0S-8-03-V 
3-32 70S2-04-C-03-V 
6-32 70S2-0S-C-03-V 

STYLES N & S (FIGURES B & C) 
120 6 3-30 70S2-04-B-06-N 
120 6 6-30 70S2-0S-8-06-N 
240 6 3-30 70S2-04-C-06-N 
240 6 6-30 70S2-0S-C-06-N 
120 12 3-30 70S2-04-8-12-N 
120 12 6-30 70S2-0S-B-12-N 
240 12 3-30 70S2-04-C-12-N 
240 12 6-30 70S2-0S-C-12-N 

120 6 3-30 70S2-04-8-06-S 
120 6 6-30 70S2-0S-8-06-S 
120 12 3-30 70S2-04-8-12-S 
120 12 6-30 70S2-0S-8-12-S 
120 2S 3-30 70S2-03-8-2S-S 
240 6 3-30 70S2-04-C-06-S 
240 6 6-30 70S2-0S-C-06-S 
240 12 3-30 70S2-04-C-12-S 
240 12 6-30 70S2-0S-C-12-S 
240 2S 3-30 70S2-03-C-2S-S 

STYLES H & F (FIGURES D & E) 
24 2.S 3-30 70S2-04-D-02-H 
24 2.S 6-30 70S2-0S-D-02-H 

120 2.S 3-30 70S2-04-B-02-H 
120 2.S 6-30 70S2-0S-8-02-H 
240 2.S 3-30 70S2-04-C-02-H 
240 2.S 6-30 70S2-0S-C-02-H 

24 4 3-30 70S2-04-D-04-F 
24 4 6-30 70S2-0S-D-04-F 

120 4 3-30 70S2-04-B-04-F 
120 4 6-30 70S2-0S-B-04-F 
240 4 3-30 70S2-04-C-04-F 
240 4 6-30 70S2-0S-C-04-F 

Available From Your Local GRAYHILL Distributor For prices, contact a Sales Office, a local Distributor, or GRAYHILL. 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1489 



4500 RELAYS 4500 

STANDARD 
MODULES 
AND RACKS 

• Power Saving ORDERING INFORMATION - MODULES 

MINIATURE 
MODULES 
AND RACKS 

DESCRIPTION - MODULES 

• Noise Immune 
• Transient 

Protected 

1M .• 

• Space Saving 
As Well 

I/O Modules provide an optically isolated interface between logic 
systems and external AC and DC power devices. There are 4 types: 
AC Output (Black Case); DC Output (Red Case); AC Input (Yellow 
Case); and DC Input (White Case). UL and CSA certified, all modules 
are logic compatible, SPST N.O. type with standard industry pinouts, 
and zero voltage turn-on (AC types). 

Grayhill modules require 55% toSS% of the power used by other 
modules, s.aving you money on your power supply. They have 
superior noise immunity, and transient protection (3000 Volts per 
microsecond); they meet/pass the following·specifications or tests: 
IEEE 472-1974 and ANSI C37.90 transient withstanding tests, and 
Electrical Noise Immunity Test per NEMA ICS 2-230. They have high 
blocking voltages of 400 Volts (120VAC) and SOO Volts (240 VAC). All 
modules have 4000 Volts of isolation, immunity to mechanical shock 

~ 
I 

1- 1-.30 
-j .40-

--:-- .90 -

-1.10--

-- 1.30--

and vibration, and operate over a wide 
temperature range (-40° to + 125°C). 
Standard 110 Modules are form, fit 
function replacements for competitive 
product; output mqdules carry up to 
3.5 Amps. Standard modules measure 
1.0"L, .S"W, and 1.25" H. 
Miniature 110 Modules require only 
.S8 sq inches board area, and switch 
up to 3.0 Amps. Mini modules mea
sure 1.0"L, .4"W, and 1.0"H. 

TERMINAL NUMBER AND CONNECTION 

#5 #4 #3 

OAC N/A DC- In DC+ In 
ODC N/A DC- In DC+ In 
lAC Ground Output +Vcc 
IDC Ground Output +Vcc 

Only input modules have terminal #5. 

MOUNTING RACKS 

#2 

AC Out 
DC- Out 
AC In 
DC- In 

#1 

AC Out 
DC+ Out 
AC In 
DC+ In 

Rack are ordered separately. All standard racks are UL Recognized 
and CSA certified. Mini racks 70 MRCK8-, 70MRCK16, and 
70MRCK24- are CSA certified; other certification/recognition. ~nd
ing. Mini modules save up to 40% board area when mounted in mini 
racks. Miniature rack numbers include the leiter M; the a designated 
types replace quad pack racks. Chose 1 of 6 connector styles: screw 

. terminal strip (70RCK4 only); board edge connector (70RCK8, 
70RCK8, 70RCK16 without suffixes, and -ECsuffix types); perpen-

Size and Nominal Vee Nominal Part 
Description Supply External V Number 

AC OUTPUT MODULES - BLACK CASE 
Miniature 5 Vdc 120 Vac 70M-OACS 
Miniature 5 Vdc 240 Vac 70M-OACSA 
Miniature 15 VqC 120 Vac 70M-OAC1S 
Miniature 15 Vdc 240 Vac 70M-OAC1SA 
Miniature 24 Vdc 120 Vac 70M-OAC24 
Miniature 24 Vdc 240 Vac 70M-OAC24A 

, Standard 5 Vdc 120 Vac 70-0ACS 
Standard 5 Vdc 240 Vac 70-0ACSA 
Standard 15 Vdc 120 Vac 70-0AC1S 
Standard 15 Vdc 240 Vac 70-0AC1SA 
Standard 24 Vdc 120 Vac 70-0AC24 
Standard 24 Vdc 240 Vac 70-0AC24A 

DC OUTPUT MODULES - RED CASE 
Miniature 5Vdc 60Vdc 70M-ODCS 
Miniature 15 Vdc SO Vdc 70M-ODC1S 
Miniature 24 V9c SOVdc 70M-ODC24 

Standard 5Vdc SO Vdc 70-0DCS 
Standard 5 Vdc 200 Vdc 70-0DCSA 
Standard 15 VqC SOVdc 70-0DC1S 
Standard 24 Vdc SOVdc 70-0DC24. 

AC INPUT MODULES - YELLOW CASE 
Miniature SVdc 120 Vac 70M-IACS 
Miniature 5Vdc 240 Vac 70M-IACSA 
Miniature 15 Vdc 120 Vac 70M-IAC1S 
Miniature 15 Vdc 240 Vac 70M-IAC15A 
Miniature 24 Vdc 120 Vac 70M-IAC24 
Miniature 24 Vdc 240 Vac 70M-IAC24A 

Standard 5 Vdc 120 Vac 70-IACS 
Standard 5 Vdc 240 Vac 70-IACSA 
Standard 15 Vdc 120 Vac 70-IAC1S 
Standard 15 Vdc 240 Vac 70-IAC1SA 
Standard 24 Vdc 120 Vac 70-IAC24 
Standard 24 Vdc 240 Vac 70-IAC24A 

DC INPUT MODULES - WHITE CASE 
Miniature 5 Vdc 3-32 Vdc 70M-IDCS 
Miniature 15 Vdc 3-32 Vdc 70M-IDC1S 
Miniature 24 Vdc 3-32 Vdc 70M-IDC24 

Standard 5 Vdc 3-32 Vdc 70-IDCS 
Standard, NP' 5 Vdc 3-32 Vdc 70-IDCSNP 
Standard 15 Vdc 3-32 Vdc 70-IDC1S 
Standard, NP* 15 Vdc 3-32 Vdc 70-IDC1SNP 
Standard 24 Vdc 3-32 Vdc 70-IDC24 
Standard, NP* 24 Vdc 3-32 Vdc 70-IDC24NP 

*NP types have non-polarized input. 
Additional types available from stock: Random crossing, Normally 
Closed, 9-140 Vdc Input, or 180-280 Vdc Input. 

ORDERING INFORMATION - MOUNTING RACKS 

Typa # Modules Size with Modules Part Number 

Mini 8 3.5" x S.4" x 2.2"H 70MRCK8-·* 
Mini 1S 3.5" x 10.4" x 2.2"H 70~RCK16-** 
Mini 24 6.0· x 8.4" x 2.2"H 70 RCQ24-** 
Mini 32 6.2" x 10.6" x 2.2"H 70MRCQ32-** 

Standard 4 3.5" x 4.5" x 2.2"H 70RCK4 
Standard 8 3.5" x 8.4" x 2.2"H 70RCK8 
Standard 16 3.5" x 14.5" x 2.2"H 70RCK16 
Standard 16 3.5" x 14.5" x 2.2"H 70RCK16-*·* 
Standard 24 4.5" x 18.8" x 2.2"H 70RCK24 

** Add -EC, -HS, -HL, -RS, or -RL per paragraph at left . 
*** Add -HS or -HL; 70RCK8, ... 16, and ... 24 have edge connectors. 

dicular header with short (~HS) or long (-HL) ejector levers; right angle For prices contact a Sales Office, a Distributor, or GRAYHILL. 
header with short (-RS) or long (-HL) ejector levers. Available From Your Local GRAYHILL Distributor 

8·1490 For manufacturers' sales offices,see yellow pages EEM 1991 



4500 RELAYS 4500 

PROMUX® CONTROLLER BOARD 

• Controls Up to 24 I/O 
Points Per Board, and 
4,096 Points from 1 PC 

• Programs In BASIC, C, Pascal, 
Plus 86-Ladders, and Genesis 
(RD1000 Ladders Also Available) 

• Operates as Stand Alone 
Or Slave to Computer 

• Uses 300 to 38Ak Baud Rate 

• Reduces PC Functions 
With User Defined Ones 

• Backed by Telephone 
Technical Support Hot Line 

PROMUJt8 CONTROLLER BOARD 
Programs assembly process, status, equipment, and operations, 
using an IBM personal computer and racks of Input/Output modules. 
Programming commands include the following: reading inputs, set
ting outputs, event timing, event counting, pulse width modulating, 
timed switching, delayed switching, scanning inputs. Board measures 
4.0 x 4.0", plus edge connector. Supply Voltage: 4.5 to 5.5 Vdc. Supply 
Current (less modules): 0.1 to 0.5A. Operating Temperature Range: 
o to 70°C, 95% Humidity (non-condensing). Format operates as RS-
485 or RS-422 bus for distant programming; converter for RS-232 is 
available. Versions for stand-alone operation or down-loaded programs 
have 8 kilobytes of EEPROM for user defined functions. Hardware 
connections are described in the User's Manual. ProMux is available 
with or without 8KB of EEPROM, with either header or edge card 
(plug) connector. 

PROMUJt8 USER'S MANUAL 
Manual with a choice of BASIC, C, or Pascal software is ordered 
separately. Manual without software is available for the purpose of 
evaluating system. Or use it for making hardware connections and 
determining specifications when using non-GRAYHILL software. For 
other real time artificial intelligent software, consult GRAYHILL. 

PROMUJt8 INFORMA nON AND TECHNICAL HOTLINE 
For U.S.A. inquiry: 1-800-426-4383 
For Canadian Inquiry: 1-800-536-6107 

ORDERING INFORMATION 

Description Part Number 

ProMux Board With Plug Connector 72-PMO-1 
ProMux Board With Plug and EEPROM 72-PMO-2 
ProMux Board With Header Connector 72-PMO-3 
ProMux Board With Header and EEPROM 72-PMO-4 

ProMux Manual With No Software Included 72-UMO 
ProMux Manual With Software in BASIC 72-UMO-B 
ProMux Manual With Software in C 72-UMO-C 
ProMux Manual With Software in Pascal 72-UMO-P 

ACCESSORIES 

~ 1_-1.40 _1-.30 
-1.10-

-1.30 --

TEST MODULES 
Modules fit miniature or standard module mounting racks. They 
measure 1.0"L, A"W, and 1.0"H, plus .7" high toggle switch. See also 
Input/Output Modules page. Only input modules have terminal #5; 
connections are as follows: 

70M-OSW1 
70M-ISW1 

#5 
N/A 

#4 
DC-In 

Ground Switch In 

#3 
DC+ In 
DC+ In 

RS-232 TO RS-422/485 CONVERTERS 

#2 #1 
Switched Output 

N/C N/C 

Configured for DTE operation, converters plug into any male RS-232 
DB-25 connector and convert signals to RS-485 (RS-422) levels. 
Supply Voltage (Vps): +8 to +15 Vdc. Supply current (Ips): 62 mA plus 
output loads. Available with or without optical isolation. 

50-PIN RIBBON CABLE ASSEMBLIES 
Cables in 2, 4, or 6 feet lengths for connecting the ProMux® board to 
I/O Module Racks. Available with header-to-header connectors or 
with header-to-edge-card connectors. For longer cables, contact 
GRAYHILL for recommendations. 

ORDERING INFORMATION 

Description Part Number 

Input Test Module 70M-ISW1 
Output Test Module, 3A 70M-OSW1 

Standard Converter 72-CNV-1 

Converter With Optical Isolation 72-CNV-2 

2 Ft. Header to Header Cable 72-CHH-2 
4 Ft. Header to Header Cable 72-CHH-4 
6 Ft. Header to Header Cable 72-CHH-6 

2 Ft. Header to Edge Card Cable 72-CHE-2 

4 Ft. Header to Edge Card Cable 72-CHE-4 
6 Ft. Header to Edge Card Cable 72-CHE-6 

EEM 1991 For manufacturers' sales offices, see yellow pages B·1491 



4500 RELAYS 

PC MOUNTABLE RELAYS by • GRUNER 

POWER RELAYS 

SERIES 1701 171 280 1 282 1 286 

DIMENSIONS 170 1.13xO:41Xl.03 1.14xO.49x1.02 
(LxWxH) 171 1.llxl.0lxO.41 

FEATURES ·OCCoil ·DCCoil 
·Both Slim and flat "ACColl 
version 

SEALED OPllON .' LATCHING OPTION 

CONTACT DATA 
Form: SPOT/SPST 280: OPOT I OPST 

282: SPOT I SPST 
286: SPOT I SPST 

Material: AgCdO, AgNi AgCdo, AgNi 

Power VA: 2000 1500/2500/4000 

Mechanical Life Expectancy 10 7 10 

• 
POLARIZED LATCHING RELAYS 

FOR COIL SENSITIVITY 

702/703 7061707 

1.53xO.59x1.15 1.47xO.52xO.98 

·Polarized Latching 
"Permanent Memory 
"Pulse Operation 

NlA 

SPOT/SPST SPOT ISPST 

5750/8000 4000 

SxlO to 7 

Test Voltage Contact-Coil VAC 4000 4000 4000 4000 
Contact Ground VAC 1000 1000 2000 2000 

COIL DATA 
Vdc 
Vac 

Operating Power 
VA (DC) 
VA (AC) 
VA (Latching) 

Operating Time 
Release Time 
Abmient Temperature 

Conform to 

BOTTOM VIEW (mm) 

8-1492 

6 ... 60 6 ... 60 6 ... 48 6 ... 48 
N/A 6 ... 220 N/A N/A 

0.45 ..• 0.6 0.5 ... 0.8 
2.2 ... 2.6 

0.9 ... 1.2 0.9 ... 1.2 0.6 ... 2.0 0.4 ... 1.5 

7-10 ms 7-10 ms 20 ms 20 ms 
2-4ms 2-4ms 20 ms 20 IllS 

-25 ... 70DC -25 ... 70De -25 ... 70DC -25 ... 70DC 

VOE, UL, CSA VOE, UL,CSA VOE, UL, CSA VOE,UL,CSA 
SEV,SEMCO SEV,SEMCO SEV,SEMCO SEV,SEMCO 

702 703 706 707 

~ ~ ADVANCED COMPONENTS INDUSTRIES, INC. 
• _ 1308 Sartori Avenue, #105 • Torrance, California 90501 

... ... (310) 328-0060 •. Fax (310) 328-0062 

For manufacturers' sales offices, see yellow pages 

4500 

709 

1.47xO.52xO.98 

·Polarized Latching 
·Permanent Memory 
·Pulse Operation 

N/A 

SPOT ISPST 

2500 

107 

4000 
2000 

6 ... 48 
N/A 

0.4 ... 1.5 

20 ms 
20 ms 

25 ... 70De 
VOE, UL,CSA 
SEV,SEMCO 

709 

EEM 1991 



4500 RELAYS 

REED RELAYS 
HAMLIN 

ELEC-TROL 
The extensive Hamlin line of standard reed 
relays represents the merging of the wide 
range of reed relay products manufactured by 
Hamlin Inc. and Elec-Trot. The merger provides 
powerful technical capability and manufacturing 
capacity that assures customers a reed relay 
supplier that is totally committed and focused. 
For your convenience both Hamlin and Electrol 
model numbers are listed. When ordering, refer 
to the Hamlin model number. 

DIMENSIONS Dimensions in Millimeters 
700 SERIES DIP Inches in parenthesis 

24,13 
(.950) 

20,32 
(.800) 

3600 SERIES SIP 
19,05 
(.750) 

I I LO,50 
--l5,OSi--iTo2Q) 

(,200) I' 

15,24 . 
(.600) 

3700 SERIES SIP 
19,05 
(.750) 

! !~,50 
--I5,08~ (020) 

~200) " 

15,24 I 
(.600) 

~~.;:,~) 
7,0 

(.275) 

r 
I 10,25 , ---n:o;o; 

---l1,62 I
(.375) 

7,62 l(·300)i 
s?iTTl 
(.3r~LE-1 

0,25 L ! 3,0 
(.010) LIIS) 

5,OS /1 1(·200) 
7,62 m 
('~bf:~ 

0,25 II- 1 3,0 
(.010) (.IIS) 

3800 SERIES Surface Mount 

.-\ I-~
-'-l 

.M§. ... 1,.-------.1 
~t-----~ 

I~ ~3.10 19,05 

j~ 
610 (.020) 

(.750) (. ~ 

~T ~10) 

3b1~ 
--1 ~\J rlFlhI2~~) 

Il07O) P.2!JlJ! 
(.040) 

---L 81L 4.60 (Ta'fi 

11d~~) IH 
GULL WING LEAD 

HAMLIN INC. 
612 East Lake Street· Lake Mills, WI 53551 USA 
Phone 414/648-3000 • FAX 414/648-3001 

700 SERIES DIP 
HAMLIN ELECTROL Coil Coil 

Contact Contact Model Model Vdc Ohms 
Form Rating Number Number Diode Nom. ±10% 

721 A0500 RA30451 051 S 500 
lA lOW 721AOS10 RA30461051 Yes S 500 

SPST - NO 0.5A 721A1200 RA30451121 12 1000 
DRY 200V 721A1210 RA30461121 Yes 12 1000 

721A2400 RA30451241 24 21S0 
721 A241 0 RA30461241 Yes 24 2150 

721COSOO RA30421051 S 200 
lC 3W 721C0510 RA30441051 Yes 5 200 

SPST - NO 0.2SA 721C1200 RA30421151 12 SOO 
DRY 17SV 721C1210 RA30441151 Yes 12 200 

721C2400 RA30421241 24 2000 
721 C241 0 RA30441241 Yes 24 2000 

722A0500 No Equal 5 200 
2A lOW 722A0510 No Equal Yes 5 200 

DPST-NO 0.5A 722A1200 RA30981121 12 500 
DRY 200V 722A1210 RA31231121 Yes 12 500 

722A2400 RA30981241 24 2150 
722A2410 RA31231241 Yes 24 2150 

731A0500 RA31501051 5 S5 
lA SOW 731 A051 0 RA31511051 Yes 5 55 

SPST - NO 2.0A 731A1200 RA31501121 12 300 
MERCURY 500V 731A1210 RA31511121 Yes 12 300 

731A2400 RA31501241 24 1100 
731A2410 RA31511241 Yes 24 1100 

lA lOW 751A0510 RA32141051 Yes 5 500 
SPST-NO 300V 751A1210 RA32141121 Yes 12 1000 

HIGH VOLT. 751A2410 RA32141241 Yes 24 2150 

3300 SERIES SIP 
HAMLIN ELECTROL Coil Coil 

Contact Contact Model Model Vdc Ohms 
Form Rating Number Number Diode Nom. ±10% 

lA lOW 3321 A0400 BBS1A05Al0 5 500 
SPST - NO 0.5A 3321A1200 BBS1A12Al0 12 500 

DRY 200V 3321A2400 BBS1A24Al0 24 2000 
lC 3W 3321C0500 BBS1C05Al0 5 125 

SPOT - CO 0.25A 3321C1200 BBS1C12Al0 12 500 
DRY 175V 3~21C2400 BBS1C24Al0 24 2000 
lA SOW 3331 A0500 No Equal 5 125 

SPST - NO 2A 3331A1200 No Equal 12 500 
MERCURY 500V 3331A2400 No Equal 24 2000 

lA lOW 3351 A0500 No Equal 5 125 
SPST-NO 0.5A 3351A1200 No Equal 12 500 
HIGH VOLT 300V 3351A2400 No Equal 24 2000 

3600 SERIES SIP 
HAMLIN ELECTROL Coil Coil 

Contact Contact Model Model Vdc Ohms 
Form Rating Number Number Diode Nom. ±10% 

3621A0500 RA32041 051 5 500 
lA lOW 3621A0510 RA32051051 yes 5 500 

SPST· NO 0.5A 3621A1200 RA32041121 12 1000 
DRY 200V 3621A2400 RA32041241 24 2150 

lA lOW 3621 A0520 No Equal 5 200 
SPST· NO 0.5A 3621A1220 No Equal 12 500 

COAX 200V 3621A2420 No Equal 24 1500 

3700 SERIES SIP 
HAMLIN ELECTROL Coil Coil 

Contact Contact Model Model Vdc Ohms 
Form Rating Number Number Diode Nom. ±10% 

3731 AOSOO No Equal 5 100 
lA 50W 3731 A051 0 No Equal Yes 5 100 

SPST· NO 2.0A 3731AI200 No Equal 12 500 
MERCURY 500V 3731A1210 No Equal Yes 12 500 

3731A2400 No Equal 24 1500 
3731 A241 0 No Equal Yes 24 1500 

3751 A0500 No Equal 5 125 
lA lOW 3751A0510 No Equal Yes 5 125 

SPST-NO 0.5A 3751A1200 No Equal 12 500 
HIGH 300V 3751A1210 No Equal Yes 12 500 

VOLTAGE 3751A2400 No Equal 24 2000 
3751 A241 0 No Equal Yes 24 2000 

3800 SERI ES Surface Mount 
HAMLIN ELECTROL Coil Coil 

Contact Contact Model Model lead Vdc Ohms 
Form Rating Number Number Type Nom. ±10% 

3821AOSOO No Equal J 5 150 
lA lOW 3821A0501 No Equal' Gull 5 150 

SPST·NO lA 3821A1200 No Equal J 12 750 
DRY 200V 3821A1201 No Equal Gull 12 750 

3821A2400 No Equal J 24 1500 
3821A2401 No Equal Gull 24 1500 

4500 

List 
Price 
t-24 

$3.11 
3.38 
3.11 
3.38 
3.83 
4.10 

5.45 
5.72 
5.72 
5.99 
5.72 
5.99 

4.68 
4.95 
5.18 
5.45 
5.90 
6.17 

7.83 
8.15 
8.10 
8.37 
8.33 
8.60 

4.73 
5.18 
5.63 

List 
Price 
1-24 

$2.70 
2.70 
3.15 

4.73 
4.95 
5.40 

7.20 
7.43 
7.88 

3.60 
3.60 
4.05 

List 
Price 
1·24 

$3.38 
3.65 
4.73 
5_18 

5.63 
6.08 
6.53 

List 
Price 
1·24 
7.43 
7.65 
7.88 
8.10 
8.33 
8.55 

3.83 
4.05 
4.05 
4.28 
4.50 
4.73 

List 
Price 
1·24 

$5.40 
5.40 
5.40 
5.40 
5.40 
5.40 

EEM 1991 For manufacturers' sales offices, see yellow pages e·1493 



4500 

HASCC-,-A 
COMPONENTS INT'L., CORP.~ ~ 
SINCE 1976 

Haseo 
Relay 
Type 

Features 

Form 

Contact 
Material 

Contact 
Rating 

Coil 
Voltages 

Dielectric 
Strength 

700 SIP 

• Epoxy Molded 
• Low Price 
• Std, Heavy Duty or Hi-Voltage 
• FCC Available 
• Complete Spec Sheet Faxed in 5 Min. 

1A,1B 

De-activated Rhodium 

TYPE 
711: 10VA DC Max, 100V DC Max, 1A 
712: 70VA DC Max, 100V DC Max, 2.5A 
713: 50VA DC Max, 400V DC Max, 2.5A 

3,5,6,12,24 

250V-600V across contacts 
1500V contacts to coil 

SPECIFICATIONS 

Nominal 
Part Vollage 

Number (VI 

711-5 5-6 

Must 
Operate 

(VI 

3.75 

Must 
Release 

(VI 

0.5 

Coli 
Resistance 

(Ohms) 

500 

RELAYS 4500 

RELAYS 

RRH SERIES 

• Fully Sealed 
• Low Price 
• Long Life 
• Complete Spec Sheet Faxed in 5 minutes 

1A,2A,1B,2C 

De-activated Rhodium 

10VA DC Max, 100V DC Max 
.5A Switching, 1A Carry 
(Higher Voltage & Power Available) 

3,5,6,12,24V 

250V-600V across contacts 
1500V contacts to coil 

SPECIFICATIONS COIL RATINGS 

Part 
Number 

RRH1A05 

Nom· 
inal 

Vollage 
(VI 

Coil 
Resist· 

ance(O) 
±11lo/u 

500 

Rated 
Current 

(mA) 

20 

Conlin· 
uous 

Vonage 
(Max VI 

10 

HAS·111 

• Small Size 
• 2A Switching 
• Meets FCC Pt68 
• Same Day Sample Service 
• Complete Spec Faxed in 5 Minutes 

1C 

Silver-Palladium (Gold overlay) 

2A 230V DC or 125A 

3,5,6,9,12,24,4BV 
Standard and Sensitive 

Between open contacts: 1000VRM 
Contact to coil: 1500V RMS 

COIL RJII"INGS FOR STANDARD MODEL HAS 111 
Nominal Power (W) Consumpllon Approximately 0.45 

Coil Pick- Drop· 
Resisl. Hom. Up Out Max. 

(0 CUrro Volt. Von. Volt. 
Relay Cede ± 111o/t) (mA) (V) (V) (V). 

HAS-l"-3V 20 150 2.1 0.3 3.3 
HAS-"'·5V 56 89.3 3.5 0.5 5.5 
HAS-",.6V 80 75 4.2 0.6 6.6 

1----l---+---I---I----...... ----i---+---+---I---IhiiHA><:8-T1"ul_9ViiiI--t"'80illh;;50li.6 . ..-i3 0.9 9.9 

711-12 12 9.0 1.2 500 RRH1A12 12 1000 15 20 HAS-lll-l2V 320 37.5 B.4 1.2 13.2 

RRH1A24 24 
711-24 24 18.0 2.4 2000 

2200 10.90 28 
HAS-11'-24V 1280 lB.B 16.B 2.4 
HAS-'''-4BV 5120 9.4 33.6 4.B 
COIL RJII"INGS FOR SENSITIVE MODEL HS 211 

26.4 
52.B. 

I-----'---'---...L.--L----I RRH2A05 5 140 14 10 Nominal Power (W) Consumption Approximately 0.20 
1----+---I---I----+--~----T~CcM ... -r~-r~M~~.~D~~~P·-r~ 

HEAVY DUTY" HIGH WIJAGE RRH2A12 

712-713 5-6 3.75 0.5 400 
RRH2A24 

1----1---+--+--j----I RRH1CD5 

712-713 12 9.0 

712-713 24 
1------1---- --

Internal 
Connections 

and 
Mounting Holes • • 

18.0 

.4 

1.2 400 
RRH1C12 

2.4 1600 RRH1C24 

• • 

12 500 15 

24 2150 12 

250 20 

12 500 15 

24 2200 10.90 

Dimension 1" x 1" 

.13 .......... "'-----e .1 

.1 -

::~:= .. 
.1~ 

::: ~~" 

20 

28 

10 

20 

28 

Resist. Nom. Up Out 
(0 CUrt Von. Von. 

Relay Cede ± 11l'1t) (mA) (V) (V) 

H8-2"-3V 

HS-2"-5V 
H8-211-6V 

H8-211-9V 

H8-211-12V 

45 66.7 2.1 0.3 
120 41.7 3.5 0.5 

180 33.3 4.2 0.6 

400 22.5 6.3 0.9 

700 17.1 B.4 1.2 

H8-2"-24V 2800 B.6 16.8 2.4 

Internal Connections 
(Bottom View) 

~ 
fij-I , , 

. . 
0.' 

(2.54) -

HASCO COMPONENTS INT'L., CORP. 1247-40 JERICHO TPKE., FLORAL PARK, NY 11001/ (516) 328-9292 FAX 516-326-9125 

Max. 
Voll. 
(V). 

4.B 

B.O 
9.6 

14.4 

19.2 

38.4 

B·1494For manufacturers' sales offices, see yellow pages EEM 1991 



4500 

HAsel) ~ 
COMPONENTS INT'L., CORP. 
SINCE 1976 

KSD·DPDT 3 or 5 AMP 

Haseo 
Relay 
Type 

Only .62" H 

• Miniature Two Pole Relay 
• High Reliability 

Features • 3 and 5 Amp Switching 
• Fully sealed 
• Low Cost 
• Complete Spec Faxed in 5 Minutes 

Form 2C 

Contact AgCAu plated Material 

Contact 120 VAC/24 VDC-Load 
Rating 250 VAC/125 VDC-Max Oper. Voltage 

Coil 3,5,6,9,12,24VDC 
Voltages 

1,500 VAC, 50/60 Hz for 1 minute between 
Dielectric coil and contact, dissimilar pole 
Strength 750 VAC, 50/60 Hz for 1 minute between 

non-continuous contacts of same pole 

COIL RATING 
Power Consumption Appro •• 510 (mW) 

Must 
Hem Ratetl Coli Must drop· Max. 

curro resis!· operate out VoII· 
Type Rated ent ance Voltage VoHage age 

VoHage (mA) (0) 
% of ratetl voHage 

3VDC 167 18 Max 

5VOC 102 49 70 at 150 at 
200C 20°C 

I--
6VDC 85.7 70 72 at 142 at 

300C 3O"C 
I--

KSD 9VOC 56.3 160 76 at 10 133 at 
40°C min. 400C 

12VOC 42.9 280 79 at 123 at 
50°C 50°C 

24VDC 21.2 1130 82 at 113 at 
50°C 60°C 

ca7--.~ 
8-1.3 (O.O6) DIa. holes 

,.;;._._$"'-+-,-
I. • 12.7(0.5) 

I I i. .1 ~ 5.01 [j ... -.~~ !. $ I (0.2) 

.... yl;;;. - .... 
Internal (0.11 (U, (0.2) 

Connections 

FJ~ w,1 and 15.8 

Mounting Holes (0 •• 2) 

~ ~ ... e) ~' •• 08 •. 08 t10.t. 2 •• (o.t) 
".7 (0.2) (0.2) (0.4) 
(0.5) 21.5 2.54 
17.0 (o.el, (0.1) 

(0 .• 7) 

RELAYS 4500 

RELAYS 

T SERIES HAS·124 

H,lI\5a::T 
l 

'~!';A;' I 90UB 

>1 

Through hole SMTtype 

• Subminiature Size • Low Profile 
• Meets FCC Pt68 • Meets FCC 
• Latching Available • Low Cost 
• Coil Latching available • Same Day Samples 
• Surface Mount Available • Complete Spec Faxed in 5 Minutes 

2C, 2C latch 4C,4D 

Ac-Pd Alloy, Gold coil AgPd Alloy Gold Coil, Ag Pd Alloy 

1A 2 30 VDC, 62.5 VAC 2A 60 W, AC60 VA 
125 V DC/AC 125 VAC/DC 

3, 5, 6, 9, 12 & 24V 3,5,6,12,24,48V 
Standard and Sensitive 

SURGE SURGE 
Between open contacts 1000VAC 1500V Between open contacts 1 OOOVAC 1500V 

Between coil & contacts 1000VAC 1500V Between coil & contacts 1000VAC 1500V 
Between contact poles 1000VAC 1500V Between contact poles 1000VAC 1500V 

TYPES AND COIL DATA at 20°C (68"F) 
COIL RATING Nominal Power Consumption Single side Coli Pickup Dropout Nom. power Max.conDn-

lIablelvpe resistance ~'W2e ~":l' consumptton uousvoll· DC Volts (W) 0.48 
o'relay (Ot111%) woe age V DC 
T·3V 64.3 2.25 0.3 0.14 4.5 
T·5V 178 3.75 0.5 0.14 7.5 Coil Pick· D~l 
T·6V 257 4.5 0.6 0.14 9.0 Resist. Nom. Up Ma •• 

T·9V 579 6.75 0.9 0.14 13.5 (0 Curro VoH. Volt. Volt. 

T·12V 1028 9.0 1.2 0.14 18.0 
Relay Code ±10%) (mA) (VI (VI (VI" 

T·24V 2880 18.0 2.4 0.2 36.0 

1 Coli latch· Coli Pick· Drop- Nom. Max. HAS·124-5V 52 96.2 3.5 0.5 7.0 
1:P.!r:: reslstam:e .p .. I power cooUnDOUS 

(Ot) voUage voltage consumption voltage 
TL-3V 90 2.25 2.25 0.1 4.5 
T~5V 250 3.75 3.75 0.1 7.5 HAS·124·6V 85 70.6 4.2 0.6 8.4 
T~6V 360 4.5 4.5 0.1 9.0 
T~9V 810 6.75 6.75 0.1 13.5 
TL·12V 1440 9.0 -9.0 0.1 
T~24V 3840 18.0 18.0 0.15 

18.0 
36.0 

HAS-124-9V 170 52.9 6.3 0.9 12.6 

Coli Nom. power 2 Coil Max. 
latching ~~~o::.l S.I Rase! con;~~lion contin· 

Typ. wit· volt· uous HAS-124-12V 330 36.4 8.4 1.2 16.8 
.1 Sal Resel ag. .g. Sal Reset voIlaga 

relay coli coil VDC VDC coli coil VDC 
TK·3V 45 45 2.25 2.25 0.2 0.2 4.5 

HAS-124-24V 1200 20.0 16.8 2.4 33.6 TK·5V 125 125 3.75 3.75 0.2 0.2 7.5 
TK·6V 180 180 4.5 4.5 0.2 0.2 9.0 
TK·9V 405 405 6.75 6.75 0.2 0.2 13.5 
TK-12V 720 720 9.0 9.0 0.2 0.2 18.0 HAS-124-48V 4200 11.4 33.6 4.8 67.2 
TK·24V 1920 1920 18.0 18.0 0.3 0.3 36.0 

l!eollklkl/llnq 

c~ n:J CO' .. ~~ 

T .... ~l" 
SCHEMATIC -il' . !'1 : .. ·m: ,;:fi I::~~ 

Inde.n".k Inclelmark Inde.male R (Bolton! 
(Oe-enttrglzedpaetllonl IFleHtpoallloo1 IFleHtposlllonl view) l~~~ 

+t"·~1 .=- .041 15.~ .051 

still:! MOUNTING 

' .. - . ;jT 
HOLE 
LAYOUT .:, .:f-

consutt factory for 
(i~) 0\-1. . . .:,:. surface mount 

'IIIIIIIwnce;,.,D.1C:tD.CIO'I 

HASCO COMPONENTS INT'L., CORP./247-40 JERICHO TPKE., FLORAL PARK, NY 11001/ (516) 328-9292 FAX 516-326-9125 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1495 



4500 RELAYS 4500 

HASCCn 
COMPONENTS INT'L., CORP.:...! ~ 
SINCE 1976 

REED RELAYS 

DIP SERIES 

SIP SERIES 
FEATURES 

• De-activated rhodium contacts. 
for stable contact resistance. 

• Standard TO-116 Terminal Grid fits all 
standard DIP sockets. 

• Interface directly with RTl, DTl, 
TTL, HTL logic. 

• Molded epoxy package for 
environmental immunity. 

• Automatic insertion compatible. 

• Relay testing services test report 
available. 

DIMENSIONS 

DIP STYLE 
14 13 9 • 

1 2 .75 8 7 
(1' 5) MAX 

l lL -1 .,; 

",-H .02 
(0 10.18 ~ ~ .5) 

2.54 

SIP STYLE 
Mold U.rk Pin 1 

::!:.015 
(.31) 

1- .8GO MAX.--+j 
I (20.3) 1 

DIP AND MINI SIP SERIES 

DIP CHARACTERISTICS 
Noni)n.1 Milt 

Cont •• 1 Part Vollage Operale 
Forll N.llber (V) (V) 

D51AD5(D}* 5 3.75 

lA D51A12(O} 12 9.0 

051A24 (D) . 24 18.0 

052A05 (0) 5 3.75 

2A 052A12 (0) 12 9.0 

052A24 (0) 24 18.0 

051CD5 (0) 5 3.75 

1C 051C12 (0) 12 9.0 

~51C24(0) 24 18.0 

* (D) optional clamp diode 

SIP CHARACTERISTICS 

F41A05 5 3.75 
1A 

F41A12 12 9.0 

. ENGINEERING DATA 
1A,2A 

Operate time 0.5msec max. 
Release time 0.2msec max. 
Bounce time 0.5msec max. 
Contact resistance Dip: 150mo max. (initial) 

Sip: 0.100 max. 
Contact ratings DC10VAmax. 

DC100V max. 
DC1.0A max. (carry only) 
DCO.5A max. (switched) 

Must 
Rel.lle 

(V) 

0.5 

1.2 

2.4 

0.5 

1.2 

2.4 

0.5 

1.2 

2.4 

0.5 

1.2 

Life expectancy 50 x 10' operations at signal level 
3 x 1 Q6 full rated load 

Breakdown voltage DC250V across open contacts 
DC500V between coil and contact 

Insulation resistance 10'0 min. 
Vibration 20G no -- 2000Hz) 
Thermal shock -55 __ 105°C 
Moisture resl$tance 600 C-90% 240 hours 
Terminal strength 225g 
Operating temperature -40 -- 85°C 
Storage temperature -55 __ 105°C 

Operations 200 x 106 low leval 

OKI 
electric 
industry 
cOD1p~ny. ltd. 

Coli Circuit 
Rlllsl, •• e Scbellatlc 

(!l) (Top view) 

500 14 13 9 8 

800 ~ 
2000 1 2 6 7 

140 14 13 9 8 

~ 400 

--~ 
1300 1 2 6 7 

200 14 13 9 8 

500 ~ --*--
1500 1 2 6 7 

500 A 800 

1C 

0.5msec. max. 
0.2msec max. 
2.0msec max. 
150mo max. (initial) 

150mo max. (initiall 

DC3VAmax. 
DC30Vmax. 
DCO.SA max. (carry only) 
DCO.25A max. (switched) 
30 x 1 Q6 operations at signal level 
1 x 10' at full rated load 
DC200V across open contacts 
DC500V between coil and contact 
10'0 min. 
20G (10 -- 2000Hz) 
-55 _105°C 
600 C-90% 240 hours 
225g 

-40 -- 85°C 
-55 --105Co 

CONSULT CATALOG FOR SURFACE MOUNT SPECIFICATIONS 

EXCLUSIVE AGENT FOR OKI REED RELAYS IN USA AND CANADA 

FOR INFORMATION ON SURFACE MOUNT, CONTACT FACTORY 

HASCO COMPONENTS INT'L., CORP. 1247-40 JERICHO TPKE., FLORAL PARK, NY 110011 (516) 328-9292 FAX 516-326-9125 
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4500 RELAYS 4500 

HAsen h 
COMPONENTS INT'L., CORP.~.4111 
SINCE 1976 

REED RELAYS 

STANDARD FORM 1A 1 INCH x .1 INCH REED RELAY RRH SERIES 

DIMENSIONS 

r--- ... 4 ---j 1-0.47-1 I I (H) 'I~ g(11 
IrT 11 !! ii! 0.02 
u~ U ~~ ~~ 
1(0.5) '.00 IT 0.10 11J 0.10 
t---"(25.4)---I (2.54)rTl(2.54) 

FORM 1A,1C 

1----12~1----j I-(&irl 

O'13)mJ~ r:.t) :L 
L"".d,~-----.n-' 0.02 

(0.6) 

10.10 0.10 
(2.54) (2.54) 

FORM2A 

DRY CONTACT REED RELAYS 

SPECIFICATIONS COIL RATINGS 
Nominal Coil Resist· Rated Continuous 

Contact Voltage ance (0) Current Voltage Circuit 
Form Part Number (V) ±10% (mA) (Max V) Schematic 

RRH1A05 5 500 20 10 

lA ·RRH1AI2 12 1000 15 20 3 ........... ~ 

RRH1A24 24 2200 10.90 28 

RRH2A05 5 140 14 10 

~:= 2A RRH2A12 12 500 15 20 

RRH2A24 24 2150 12 28 

RRH1C05 5 250 20 10 : ~ lC RRH1C12 12 500 15 20 ~ ----RRH1C24 24 2200 10.90 28 

CHARACTERISTICS 
Item Contact Form lA,2A lC 
Contact resistance 150mOmax. 150mOmax. 
Operate time O.Smsec max. 1.0msec max. 
Bounce time O.Smsec max. 2.0msec max. 
Release time O.2rnsec max. O.2msec max. 
Operating I Mechanically 100 operations/sec. 50 operations/sec. 
frequency I Electrically 10 operations/sec (under rated load) 
Insulation resistance 100MO min. (at 250 VDC) SOMO min. (at 100 VDC) 
Service life I Mechanically 100,000,000 operations min. 50,000,000 operations min. 

J Electrically 10,000,000 operations min. 2,000,000 operations min. 
Carry current 0.5Amax. 0.25 max. 
Breakdown voltage I DC 250V across open contacts DC 200V across open contacts 

I DC 500V between coil and DC 500V between coil and 
contract contract 

Ambiant temperature 20-60°C 
Minimum permiseible load 100mVDC10llA 

CUSTOM PACKAGING WITH SPECIAL REEDS AVAILABLE 

700 SIP SERIES SPECIFICATIONS 
Nominal Must Must Coil 

Part Voltage Operate Release Resistance Contact Breakdown 
Number (V) (V) (V) (Ohms) Rating Voltage 

711·5 5-6 3.75 0.5 500 1 OVA DC max. 250VDC 
711·12 12 9.0 1.2 500 100VDCmax. across contacts 

1.0A max. carry loo0V DC 
711·24 24 18.0 2.4 2000 0.5 max. switching contacts to coil 

HEAVY DUTY 
712·5 5·6 3.75 0.5 400 70VA DC max. 300VDC 
712·12 12 9.0 1.2 400 100VDC max. across contacts 

2.5A max. carry 1000V DC 
712·24 24 18.0 2.4 1600 1.0A max. switching contacts to coil 

FEATURES HIGH VOLTAGE 
- Choice or normal 713·5 5·6 3.75 0.5 400 50VA DC max. 600VDC 
- Epoxy molded 713·12 12 9.0 1.2 400 400V DC max. across contacts 

2.SA max. carry loo0VDC 

I" (2J.4) pi 1-(7 ::2r1 

I '1J9± U":..-IL .022 II on .15 --r 
D -U (.56) U U (3.81) .01 

-r-- (.25) 
-' .2 h .4 ---' .2 L , 
~ (5.8) (10.16i1 (5.8) I 

713·24 24 18.0 2.4 1600 1.0A max. switching contacts to coil 

ENGINEERING DATA 
Operate Time: 0.5 mSec max. 
Release Time: 0.2 mSec max. 
Bounce Time: 0.5 mSec max. 
Contact Resistance: 150 mO max. (initial) 
Life Expectancy: 50 x 10" operations at signa) )evel 

3 x 10' at full rated load 
Insulation Resistance: 10"0 min. 
Vibration: 20G (10·2000 Hz) 
Thermal Shock: -55 - 10S·C 
Moisture Resistance: 60·C·900f0 240 hours 
Terminal Strength: 225g 
Operating Temperature: -40 - 85·C 
Storage Temperature: -55 - 10S·C 

Available in non position sensitive mercury wetted contacts. 

HASCO COMPONENTS INT'L., CORP. 1247·40 JERICHO TPKE., FLORAL PARK, NY 110011 (516) 328-9292 FAX 516-326-9125 

EEM 1991 For manufacturers' sales offices, see yellow pages B-1497 



4500 RELAYS 4500 

HAsen A 
COMPONENTS INT'L., CORP.~ ~ 
SINCE 1976 

RELAYS 

DPDT-DIP or PC STANDARD or SENSITIVE HAS 112/HS 212 RELAY 

FEATURES 
• FCCPt68. 
• Sensitive available. 
• Nitrogen sealing available. 
• In stockl 

DIMENSIONS 
_.787±.008 

(20. ±0.2) 

H: 112=.433 
H: 212=.422 

.138 ~-I""'--.lr.......,rIr--M 
(3.5) 

0.300 0.200 0.200 
(7.82) (5.01) (5.08) 

HS212-HAS112 

0.386 + .0079 
(9.8+0.2) 

I+--
0.300 
(7.82) 

File E75887 

G LR65354·24 

SCHEMATIC 
Bottom view 

ik---R-t, 
, ' 

, --~~ 
MOUNTING HOLE 

LAYOUT 

~~'100 ~'(2.54) 
(Unit: inch (mm» .w.. 

.100 
(2.54) 

Relay's Life Curve (Resistive Load) 
1~~~~~~~~~~'-'-' 

g-
E 100 
j 
1! :. .. 
'& 10 

ii 
E .. z 

1~~+-+-+-+-+-+-+-~~~ 
o 0.2 0.4 0.6 0.. 1 1.2 1.4 1.6 I.. 2 2.2 

Load currant (A) 

Operate and Release Time 
For 21224V Relap 

Temperature Rise 
OfCol1 

au 
ia .Itorlll: HAl 11,2 ilj'V" HI 212 24V 
IO 
7t 
II A' 

II - - ~! .. i 
4i Rilin. .. ' (I.r 112 "P"' 
2D Rltlng I 

1:1' 
~ (ftr 212', 

I ",")' 

• ..2 1.4 ••• 0.. 1.0 1.2 
Ap,JlIII ,p ... r (WI 

r-

r-

Operate and Release Time 
For HAS 112 24V Relays 

10 r--=-:,...,..,~::===:::::--'--r--, 

8~~-;--;--T--i-~--1 

'i '~+-I--t
Ii 
';"4 
! 

2 

o~~~~~~~~~~~ o 0.2 1.4 I.. D.. 1.1 1.2 

1 
> 

~ 
l 

A .. JI ...... r(WI 

FCC 1500V Surge 
Test W.ve Fonn 

,..... 
~ 
~J,I!l~ 

r--

COIL RATINGS FOR STANDARD HAS 112 
GIll Plck- Drop- ,No .. 

RillY C.lllel Ie ... Rlliit. No ... Up Oat MIX. =.~ enl AfII.lI· Vllt. 
±W%) 

CUll. Vllt. Vllt. Volt. 
(¥) .. II (VDC) (IIA) (VDC) (VDC) (¥DC) tlal 

HAS-112-5 5 45 111.0 3.5 0.5 ,7.0 

HAS-112-6 DPDT 6 66 90.9 4.2 0.6 6.4 

HAS-112-9 (2 9 140 64.3 6.3 0.9 12.6 Approx. 

HAS-112-12 Form C) 12 280 42.9 6.4 1.2 16.6 0.56 

HAS-112-24 24 1070 22.4 16.8 2.4 33.6 

HAS-112-48 48 3900 12.3 33.6 4.8 67.2 

Data Measuled at 20°C. 

COIL RATINGS FOR SENSITIVE HS 212 .. , ' " ., 

Coli Pick· Drop- Nom. 
Relay Contact Nom. Resist. Nom. .:C. Out Max. Pwr~ 
Code Arrange· Volt. tf..,.) Curro Volt. Voli. CORI p. 

(VI mlat (VOC) (mA) (VDC) (VOC) (VOC) lion 

H5-212-5 5 167 29.9 3,5 - 12.5 0.15 

H5-212-6 6 240 25.0 4.2 - 15.0 0.15 

H5-212·9 9 540 16.7 6.3 - 22.5 0.15 

HS·212·12 DPDT 12 960 . 12.5 8.4 - 30.0 0,15 

HS·212·24 (2 24 2,880 8.3 16.8 - 51.6 0.2 

H5-212-48 Form C) 48 7.680 6.3 32.6 - 84.0 0.3 

H5-212A-48 48 9,600 5.0 33.0 - 96.0 0.3 

HS-212B-48 48 11,500 4.2 33.6 - 117.5 0.2 

H5-212C-48 48 5,760 8.3 33.6 - 83.1 0.4 
.. - -

As fOI the realstance value, pull-In voltage and drop-out voltage, they show 
the value at ambient temperature, 200C, and the tolerance Is ±10%. 

RATING PERFORMANCE 
SpecHlcatlonl Note 

Nominal Voltage 5,6,9,12,24, 
48VDC 

Nominal POwel 0.56W 
Coli Consumption 

Pick-up Voltsge 70% of nominal 
voltage 

Dlop-out Voltage 10% of nominal 
voltage 

Contact DPDT, 2 Form C 
Arrangement 

Contact Material Gold-clad, Ag-Pd 
alloy 

Contact 100 RIO at Initial value 
Contact Resiatance 

Max. Switching DC30W/AC 
Power 60 VA 
Max. Switching 125VDC/AC at resistive load 
Voltage 

Max. Switching 1.25ADC/AC Available in 2 amp sin-
Current 2.5A@12V gle contact rating 

Operate Time Approx. 3 mS at nomlnel 
Release Time Approx. 2 mS voltage 

Time Bounce Time 0.5 to 2.0mS no bounce In 
(Operetlng) 'break contect 

BounceT~re 1.5 to 3.5 mS no bounce In 
(Releasing make contcat 

Inaulatlon 1000 MO at 500VAC, 
Resistance 25°C 50% 

relative humidity 
Dielectric l000AC Between coil and contacts 1 minute Is at 
Strength Between open contacts 25°C, 50% 

,- ." .- -.. rel~tlve hUmidity 
FCC Surge 1500V Between coil and contacts 
Strength Between Adjacent contactS 

Vibration 1.55mm DA, 
Resistance 10- 55 Hz 
Temperature - 40°C - + 90°C HS212·5·24V 

- 40°C - + BOOC HS212-48 
_400 C_ + 65°C HS212 

Mechanical Life 10 x 10'time8 

Life Electrical Life 5 x 10" times et 24 vec, lA, 
resistive load 

Weight 6g 

HASCO COMp'ONEt<jTS INT'L., CORP. 1247-40 JERICHO TPKE., FLORAL PARK, NY 110011 (516) 328-9292 FAX 516-326-9125 

8-1498 For manufacturers' sales offices, see yellow pages EEM 1991 



4500 RELAYS 4500 

HASCI» ,4 
COMPONENTS INT'L., CORP. 
SINCE 1976 

KLT MINIATURE POWER RELAYS SPOT 3,6 & 12 AMP 

o LA49291 

'" File E7S887 

DIMENSIONS/UNIT mm (inch) 

22(.S66)MAX. 
CUT-OFF NIB 

SPECIFICATIONS 
CONTACT DATA 

16.5{.650)MAX. 

12.0{.472) 

TERMINAL ARRANGEMENT 
(BOTlDM VIEW) 

rl4i 
L .. _ .. _ .. _ .. ~ 

MOUNT)NG HOLES 
(BOTlDM VIEW) 

r "S::-"i:3l'l I 1.051)DIAJ' I 

-~-I
_~}.i 

12.21·480) 

Arrangement: 1 Form C (SPOT), 1 Form A (SPST-NO), 1 Form B 
(SPST-NC) 

Material & Rating: Silver: 3A at 28 VOC or 120V AC, 1.5A at 240V 
AC, resistive 

Silver Cadmium oxide: 6A at 28VOC or 120V AC, 3A at 240V AC, 
resistive 

Special alloy: 12A at 28VOC or 120V AC, 6A at 240VOC, resistive 
Pilot duty: 40 amp in-rush, 4 amp steady state @ 120 VAC 
Max. operating Voltage: 250V AC & 125VOC 
Min. permissible load (reference value): Silver contact: 5VOC, 1 rnA 
Other contact: 5VOC, 100mA 
Life: Mechanical: 10 million operations/ 

Electrical: 100,000 operations min. 

GENERAL DATA 
Contact resistance: 50m 0 Max. 
Operate time: 8 ms Max. (at nominal voltage) 
Operate bounce time: 3 ms Max. 
Release time: 5 ms Max.lRelease bounce time: 8 ms Max. 
Insulation resistance: More than 100M 0 at DC 500V 
Dielectric strength: 750V AC (50/60 Hz), between open contact; 

1500V AC (50/60 Hz), between coil & contact 
Vibration: 1.5mm double amplitude, 10 to 50 Hz 
Shock: 100m/sec' (approx. 10 G's) 
Operation frequency: Mechanical: 18,000 operations/hour 
Electrical: 1,800 operations/hour (under rated load) 
Temperature range: - 30°C to 70°C 
Temperature rise: Less than 35 degrees/Humidity: 45%-85% RH 
NOTE: The data shown above are of initial value. 

ELECTRICAL RATINGS: 
• Models KLT 1A, 1B or 1C, followed by 6: 

6A, 120 V ac, 28 V dc: 3 A, 240 V ac general purpose, per pole. 
Models KLT 1A, 1B, or 1C, followed by 12: 
12A, 120 V ac, 28 V dc: 12 A, 240 V ac general purpose, per pole. 

• 4 A steady state, 40 A inrush, 125 V ac pilot duty. 
N.O. Only, Single Pole: 
10 A at 12 V dc, Tungsten; 10 A at 125 V ac, General Purpose; 
1500 W at 277 V ac, Ballast, 200 W at 120 V ac Tungsten. 

COIL RATINGS 
Nominal Coil Coil Resistance in Ohms, Must Operate MUst Release Maximum 

Voltage ±10%at20°C Voltage at 20°C Voltage at 20°C Voltage 
3VDC 25 
5VDC 70 
6VDC 100 75% max. 10% min. 130% of 9VDC 225 

12VDC 400 of nominal of nominal nominal 

18VDC 900 voltage voltage voltage 

24VDC 1600 
48VDC 5120 

ORDERING INFORMATION KLT·1C·12·DC12 

Model No. TT I ~Nominal Voltage: 
Contact Arrangement: 3 = 3VDC; 5 : SVDC; 
A = 1 Form A B = 1 Form B C = 1 Form C ~2==6Y:WD6; 249~D2~VDC; 
Contact Material & Rating: - 48 = VL 
= Silver, gold flash, 3A = Silver Cadmium oxide, 6A 
= Special alloy, 12A 

RELAYS 
SSO SERIES/6 or 10 AMP SPOT RELAY 

MOUNTING HOLES 
(BOTlDM VIEW) 

5x 1.3(0.05) DIA. 

e lR49291 

~ RleE75817 

: :':";"_H n t.~'1 ,-L.'"'t Ij' ~. 
5.0SIO.2)j . '. I r . .1 .. - t--! ~ <I> I! , I 
7.62 (03) i ' I Iii T .. 

j ~i~PW-l-j 
2.54· '5.0~. 
(0.1)" 10.2)- 12.7 (0.5)-

DIMENSIONS/UNIT mm (inch) 

. '-22 (0.87) TERMINAL ARRANGEMENT 
(BOTlDM VIEW) 

1510.59) ~~l 
~ 12.7 (0.5) ~r6?~'; 

SPECIFICATIONS 

CONTACT DATA 
Arrangement: 1 Form C (SPOT), 1 Form A (SPST-NO), 1 Form B 

(SPST-NC) 
Material & Rating: Silver, gold flash: 3A at 24 VDC or 120V AC, 1.5A 

at 240V AC, resistive 
Silver Cadmium oxide: 6A at 24VDC or 120VDC, 3A at 240V AC, 

resistive 
Special alloy: 10A at 24VOC or 120V AC, SA at 240VDC, resistive 
Max. operating Voltage: 250V AC & 125VDC 
Min. permissible load (reference value): Silver contact: 5VDC, 1 mA 
Other contact: 5VDC, 100mA 
Life: Mechanical: 20 million operations/ 

Electrical: 100,000 operations min. 

GENERAL DATA 
Contact resistance: 50m 0 Max. 
Operate time: Approx. 6ms (at nominal voltage) 
Operate bounce time: Approx. 2ms 
Release time: Approx. 2ms/Release bounce time: Approx. 4ms 
Insulation resistance: More than 100M 0 at DC 500V 
Dielectric strength: 750V AC (50/60 Hz), between open contact; 

2000V AC (50/60 Hz), between coil & contact 
Vibration: 1.5mm double amplitude, 10 to 50 Hz 
Shock: 100m/sec' (approx. 10G's) 
Operation frequency: Mechanical: 18,000 operations/hour 
Electrical: 1,800 operations/hour (under rated load) 
Temperature range: - 30°C to 70°C 
Temperature rise: Less than 35 degrees/Humidity: 45%-85% RH 
NOTE: The data shown above are of initial value. 

COIL RATINGS 
Nominal Coil Coil Resistance in Ohms. Must Operate Must Release Maximum 

Voltage ±10% at 20°C Voltage at 20°C Voltage at 20°C Voltage 

3VDC 20 
SVDC 56 75% max. 10% min. 1300A> of 
6VDC 80 of nominal of nominal nominal 
9VDC 180 voltage voltage voltage 

12VDC 320 
24VDC 1150 

Power (at 20°C): Nominal: 0.45 watl. Available In 48 volts. 

ORDERING INFORMATION 
SSD 106PH DC12 

Contact Material & Rating::----------' 
Model No. --,-T T 
= Silver, gold flash, 3A '-----,Nominal Voltage: 
= Silver Cadmium oxide, 6A = Special alloy. lOA 3V, SV, 6V, 9V, 

12V, 24V, 48V 

HASCO COMPONENTS INT'L., CORP./247-40 JERICHO TPKE., FLORAL PARK, NY 11001/ (516) 328-9292 FAX 516-326-9125 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1499 



4500 RELAYS 4500 

HASCC 1,4 
COMPONENTS INT'L., CORP. 
SINCE 1976 

HAT-901 SERIES HEAVY DUTY 

!'l File E75887 <t! LR49291 

MECHAf'lilliAL SPECI FICATIONS 

r .970 1 (24,8) 
MAX. 

(15,7) 
MAX. . 

. 240 

'·~·~rr (30,5) , 
l '61~ 

1(6,,0) MAX. 

~ 
CLASS B INSULATION 

.025 X .025 
(0,83 X 0,83) , 

TERMINALS 

WIRING DIAGRAMS 

PC BOARD LAYOUT 
VIEWED TOWARD TERMINALS 

.300 r~ml!lD'" ""'., 
(7,8) 

LJ __ • --orr 
~f---:;r .8001.000 
T I (22,84)(25,38) 

(10,2) I .400 rff 1 ---.l . I 111'---
.150 I I ~ .043±.003 (3,8~.35al ! II . (1,08 ±,1I76) 

(8,88)1: 

(1:~) h' r.-~I 
.700 

(17,77) 

PIN VIEW 

1 FORM A 1 FORM B 1 FORM C 
(SPST-NO) (SPST-Nq (SPOl) 

'~' '~' :!~l 
4 3 2. 4 3 2 4 3 2 

NOTE: PIN 31S OMITTED FOR-1 

RELAYS 

GENERAL SPECIFICATIONS 
Max. continuous rated voltage: 110% of nominal voltage. 
Pull-In voltage: 75% of nominal voltage. Max @ 25°C. 
Drop-Out voltage: 10% of nominal voltage. Min @ 25°C. 
Contact Resistance: 20 mO max. (Initial value) 
Operating Temp: -55°C to +85°C. 
Insulation Resist: DC 500V 10 MO min. 
Dielectric Strength: AC 2500V between contact and coil, frame 

and contact, coil and frame one minute. AC 2500V betv"pF:;; 
contacts one minute. 

Operate Time: approx 15 ms. 
Release Time: approx. 10 ms, 
Electrical Life: 10 x 10' operation min. 
Mechanical Life: 10 x 10' operation min. 
QUICK CONNECT VERSION AVAILABLE 

COIL SPECIFICATIONS 
Nominal Resistance 

~'lf8) 10%@25°C 
(Ohms) 

5 27 
6 40 
9 97 

12 155 
15 256 
18 390 
24 660 
48 2560 

110 13400 

MAXIMUM LOAD SPECIFICATIONS 

Voltage Load Type SPNC I SPOT 

AC Resistive 20A 120 VAC 15A 240 VAC 
Motor 2HP 120/240 VAC 

DC Resistive 15A 28 VDC 

ORDERING INFORMATION 

Part Number 

HAT 901 

Form 

A 
B 
C 

Style 

Sealed Type = S 
Cover Only = C 
Open Style is Standard 

(I.e.: HAT-B01C-S 12 
is an SPOT fully 
sealed version with 12V coli.) 

Coil Power 
10% @25°C 

(Watts) 

.93 

.90 

.84 

.93 

.88 

.85 

.87 

.88 

.90 

SPNO 

30A 240 VAC 

30A28 VOC 

DC 

Coil Voltage 

QUICK CONNECT SPECIFICATIONS 
PART NUMBER HAT-902 

c.:i 
:i 

ci 
:i 

.250 
(6.35) 

QUICK 
CONNECT 

1.100 MAX. 
(27.94) 

HASCO COMPONENTS INT'L., CORP. I 24?-40 JERICHO TPKE., FLORAL PARK, NY 11~011 (516) 328-9292 FAX 516-326-.9125 

8·1500 For manufacturers' sales offices, see yellow pages EEM 1991 



4500 RELAYS 

"HOLO-HEET®" PRODUCTS 

~ 
BIMETAL WARP SWITCHES 

CUSTOM ENGINEERED. HIGH QUAUTY 
LOW COST· PRODUCTION QUANTITIES 

5011 N, RAVENSWOOD AVENUE 
CHICAGO, ILLINOIS 60640 

312/728·4454 FAX 312/728·2016 
BUSINESS HOURS: 8am-3:30pm 

CENTRAL TIME 

These time delay relays are actuated by heated bi-metallic blade, 
and thus are 
• Immune to transients. 
• Independent of wave form. 
- Exceptionally low-cost (some models as low as $1.30 in volume). 
By using a bi-metallic mating blade, temperature compensation up 
to -20°Fto + 150°F can be achieved. All models available with 
contacts N.O. or N.C. Heater coil can be isolated from contacts, or 
made common with one contact for greater economy. 

1.60 
1.50 
1.40 

iii: 1.30 

~ 1.20 
Q 1.10 

I 
1.06 
0.90 
0.60 
0.70 
0.60 
0.50 

TYPICAL RESPONSE 

HEIQ"ER VOLTAGE 
vs 

DELAY 

0.4O''''''''--t: ___ ~.....,...~_....,.-+-~--,~ 

0.90 ~~M~~~zJD~E~'iiR\,~iA~E).25 

i 
LINE 

! 

11.12"~ 

~ 
P'C. Board Mounting Weight: 'Is oz. Alternative Package: '/4" Push-on Tabs 

Heater Coil: 4v to 115v AC or DC. 1'/4 w. continuous to 5 watts momentary 
Contacts: (Non-inductive Loads) AC: 6 to 115v DC: 6 to 12v 

35 to 350 ma 35 to 350 ma 
2t025w 2t04w 

Delay: 4 to 90 sec., opening or closing 
Alternative Arrangements for use as a Flasher: 

HEATER NORMALLY IN 
PARALLEL WITH LOAD. , 

t 
LOAD 

! 

i 
LINE 

! 
HEATER IN SERIES WITH 

LOAD WHEN LOAD IS 'OFF'. . . 
t 

LOAD 

! 
i 

LINE 

! 
HEATER IN SERIES WITH 

LOAD WHEN LOAf) IS "ON" 

4500 

of 
LOAD' 
~ 

FLASHER OPERATES INDEPENDENT 
OF LOAD. LOAD IS FULLY "ON" OR 
"OFF". 

FLASHER IS DEPENDENT ON LOAD. 
LOAD IS "ON" OR PARTIALLY "OFF". 

FLASHEH IS DEPENDENT ON LOAD 
AND MUST BE MATCHED TO IT. LOAD 
IS "OFF" OR PARTIALLY "ON" 

''-"' ..... 
10431""" 

PC Board Mounting Alternative Package: Protective Can 

Heater Coil: 
Contacts: 

Delay: 

6.3 to 28v AC or DC; 1.5w to 2.25 w. continuous. 
(Non-inductive Loads) AC: 6 to 115v DC: 6to 12v 

35 to 350 ma 
2to40w 

35 to 350 ma 
2t04w 

20 to 150 seconds, opening or closing 

Automatic light time delay switch for use in 
electric door opener circuits and similar 
applications. Features include: 
• light goes on in a few seconds 
• light maintained for 1'12 to 2'12 minutes 
• all 3 blades are same bi-metallic material 

for good temperature compensation 

"Hold-Heet" switches provide service in 
many applications. Any number of recombi
nations are possible with component ele
ments. This great versatility can result in 
tremendous savings over magnetic relays 
or timing motors. Please direct your techni
cal questions to Gifford Neill, Chief Engi
neer, at 708/837-7709. 

~otor C~rent Actuated Time Delay 
• shorting blade prevents heater burn-out 

in case of motor or door malfunction 

r 
u"' r j , / 

LAMP 

/I'~ 

;~1 :' 
T 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1501 



4500 

Idee 
CORPORATION 

RRSeries 

RHSeries 

RMSeries 

RYSeries 

RELAYS 4500 

IDEC Relay Selection Guide 
IDEC Corporation, 1213 Elko Drive, Sunnyvale, CA 94089-2211 . 
Catalog Requests: 800-262-IDEC 
Telephone: Corporate Office: (408) 747-0550; Fax: (408) 744-9055 . 
Regional Offices: Schaumburg, IL: (708) 706-3880; Fort Pierce, FL: (407) 461-4994 

Contacts 
Form: 1C, 2C, 3C 
Current: 10A 
Rating: 10A 240VAC (Resist.) 

1/3 HP 240V 
1/4 HP120V 
10A 30VDC (Resist.) 

Material: Silver 
Resistance: 30mQ max. 

Contacts 
Form: 1C, 2C, 3C, 4C 
Current: 10A 
Rating: 10A 240VAC (Resist.) 

va HP@ 240VAC 
Vs HP@120VAC 
10A 30VDC (Resist.) 

Material: Silver Cadmium Oxide 
Resistance: 50mQ max. 

Contacts 
Form: 2C 
Current: 5A 
Ratings: 5A 240VAC (Resist.) 

5A 30VDC (Resist.) 
Material: Fine Silver 
Resistance: 30mQ max. 

. Contacts 
Form: 2C, 4C 
Current: 3A 
Rating: 3A 240VAC (Resist.) 

3A 30VDC (Resist.) 
Material: Silver (Gold-Plated) 
Resistance: 50mQ max. 

Nominal Operating Voltages And 
DC Coil Resistance (Q) 
6VAC: 4.6 6VDC: 25 
12VAC: 20 12VDC: 100 
24VAC:80 24VDC:400 
120VAC: 2,200 48VDC: 1,600 
240VAC: 8,930 110VDC: 8,450 
Power Power 
Consumption: 2.5VA Consumption: 1.5W 

*Nominal Operating Voltages And 
DC Coil Resistance (Q) 
6VAC: 9.6 6VDC: 40 
12VAC: 40.5 12VDC: 160 
24VAC: 156.7 24VDC: 650 
120VAC: 4,280 48VDC: 2,600 
240VAC: 15,720 110VDC: 12,100 
Power Power 
Consumption: 1.2VA Consumption: 0.9W 
"Specifications for 2C version. 

Nominal Operating Voltages And 
DC Coil Resistance (Q) 
6VAC: 9.6 6VDC: 40 
12VAC: 40.5 12VDC: 160 
24VAC: 156.7 24VDC: 650 
120VAC: 4,280 48VDC: 2,600 
240VAC: 15,720 110VDC: 1·2,100 
Power Power 
Consumption: 1.2VA Consumption: 0.9W 

**Nominal Operating Voltages And 
DC Coil Resistance (Q) 
6VAC: 9.6 6VDC: 40 
12VAC: 40.5 12VDC: 160 
24VAC: 156.7 24VDC; 650 
120VAC: 4,280 48VDC: 2,600 
240VAC: 15,720 110VDC: 12,100 
Power Power 
Consumption: 1.2VA Consumption: 0.9W 
"Specifications for 4C version. 

Operating Temperature 
-22°F to +158°F 
Life Expectancy 
Mechanical: 10,000,000 
Electrical: 500,000 
Terminals 
Pin/Plug-In 
Blade/Plug-In 

Operating Temperature 
-22°F to +158°F 
Life Expectancy 
Mechanical: 50,000,000 
Electrical: 500,000 
Terminals 
Blade/Plug-In 
P.C. Mount 

Operating Temperature 
-22°F to +158°F 
Life Expectancy 
Mechanical: 50,000,000 
Electrical: 500,000 
Terminals 
Solder/Plug-In 
P.C. Mount 

Operating Temperature 
-22°Fto +158°F 
Life Expectancy 
Mechanical: 50,000,000 
Electrical: 200,000 
Terminals 
Solder/Plug-In 
P.C. Mount 

IDEC Selection Guide To Quality "Snap-Mount" Sockets 
SR Series SH Series SY Series 

Type: 2-Pole, 8-Pin/Plug-in 
3-Pole, 11-Pin/Plug-in 
1-3-Pole, 11-Blade/Plug-in 

Ratings: 10A 300V-Blade Type 
10A 300V-Pin Type 

Mounting: DIN Rail, Surface 
Compatible IDEC Relay: RR Series 

8-1502 

Type: 1-4 Pole, Blade/Plug-in 
Ratings: lOA 300V 
Mounting: DIN Rail, Surface 
Compatible IDEC Relay: RH Series 

. RH2L Series 

Formanufacturers' sales offices, see yellow pages 

Type: 2, 4-Pole, Solder/Plug-in 
Ratings: 7A 300V 
Mounting: DIN Rail, Surface 
Compatible IDEC Relay: RM Series 

RYSeries 
RY2LSeries 

EEM 1991 



4500 RELAYS 

RSS Series Solid State Relays 
Input (DC) 
Voltage Range: 3-32V DC 
Isolation Voltage: 4000V AC (Input to Output) 
Output 

Current Ratings: lOA 25A 40A 
I Cycle Surge Peak: 100A 250A 650A 
Voltage Range: 24-330V AC 

4500 

Input (AC) 
Voltage Range: 90-280V AC 
Isolation Voltage: 4000V AC (Input to Output) 
Output 
Current Ratings: lOA 25A 40A 
1 Cycle Surge Peak: 100A 250A 650A 
Voltage Range: 24-330V AC 

HIE Series Multi-Function/Range Time Delay Relay 

RDSeries 

RWSeries 

LeN Series 

Contacts 
Form: 2 Form C, DPDT 
Current: IDA 
Rating: lOA 240VAC (Res.) 

IOA,30VDC 
1/6HP 120VAC 
1/3HP 240VAC 

Operating Voltages 
Input: 120VAC 

12, 24V AC/DC 
Power Consumption: 2.2VA 

Contacts 
Form: 2 Form C 
Current: 1.25A, max. 
Material: Silver 

(Gold-Clad) 
Resistance: 100mQ max. 
Surge 
Withstand Voltage: 1500V 

(FCC) 

Contacts 
Form: 2 Form C 
Current: 2A 
Rating: 0.5A, 110VAC 

2A,30VDC 
Material: Silver (Gold-Clad) 
Resistance: 50mQ max. 
Surge 
Withstand Voltage: 1,500V 

(FCC) 

Contacts 
Form:1C 
Current: 5A 
Ratings: 5A 120VAC (Resist.) 

5A 30VDC (Resist.) 
Material: Silver Alloy 
Resistance: 100mQ max. 

Timing/Operation 
Mode of 
Operation: Delay-On-Make/lnterval 

Delay-On-Break/Single-Shot 
Time Range: 1 Sec. to 10 Hrs. 
Repeat Accuracy: ±0.25%, 10ms 
Reset Time: lOOms or less 
Type of Control: Programmable DIP 

switch and adjustable 
potentiometer 

Nominal Operating Voltages 
And DC Coil Resistance (Q) 
3VDC: 22.5 
5VOC: 62.5 
6VDC: 90 
12VDC: 360 
24VDC: 1440 

, 48VDC: 5760 
Power Consumption: 400mW 

Nominal Operating Voltages 
And DC Coil Resistance (Q) 
1.5VDC: 11.3 
3VDC: 45 
5VOC: 125 
6VDC: 180 
12VDC:720 
24VOC: 2880 
48VDC:5760 
Power Consumption; 200mW 

400mW (48VDC) 

Nominal Operating Voltages 
And DC Coil Resistance (Q) 
5VDC: 70 
6VDC: 100 
12VDC:400 
24VOC: 1,600 
48VDC: 4,500 
Power Consumption: 0.36W 

RN/RP Series/Dry Reed Relay 
Contacts Nominal Operating Voltages 

~ 
Form: lA, 2A, lB, lC (DIP) And DC Coil Resistance (Q) 

lA (SIP) (1 Form C) 
Current: (lA, lB, 2A) 0.50A 5VDC: 200 

.. 

(IC) 0.25A 12VDC: 500 
Ratings: 0.50A, 100V AC/OC 24VDC: 2150 

.. 0.25A, 100V AC/OC Power Consumption: 125-268mW 
Material: Ruthenium 

• Resistance: 200mQ max. 

IDEC Corporation, 1213 Elko Drive, Sunnyvale, CA 94098-2211 

Operating Temperature 
-20°C to +65°C 
Mounting 
Plug-In 
8-Pin, II-Pin/Blade 

Operating Temperature 
-30°C to +70°C 
Life Expectancy 
Mechanical: 50,000,000 
Electrical: 500,000 
Terminals 
P.C. Mount 

Operating Temperature 
-40°C to +70°C 
Life Expectancy 
Mechanical: 10,000,000 
Electrical: 50,000 
Terminals 
P.C. Mount 

Operating Temperature 
-22°F to +158°F 
Life Expectancy 
Mechanical: 10,000,000 
Electrical: 100,000 
Terminals 
P.C. Mount 

Life Expectancy 
Electrical: 20,000,000 
Terminals 
P.C. Mount 

Telephone: Corporate Office (408) 747-0550, Catalog Requests 800-262-IDEC, Fax, (408) 744-9055 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1503 



4500 

KH 1 

KH 3 

KD 3 
KD 5 

KH 2 

KD 2 

KD 6 

INSTRUMENTATION & CONTROL SYSTEMS, INC. 
520 Interstate Rd. Addison, IL 60101 
Phone 708-543-6200 FAX 708-543-6244 

, 

SOLID STATE DELAY TIMERS 
KH Series Timing Module/PC Mount 
Thick Film Hybrid Circuit, Miniature Size, Thick Conformal Coating, Printed Circuit 
Mounting, Time Ranges from.l to 300 sec·, External Adjustable or Fixed Times. 

OUTPUT CURRENT RATING: Action 1:10 mo. min,loa max. Actions 2&3:10 mo. min. 500 ma .max. 
REPEAT ACCURACY: Fixed conditions = ± 3 %, OVERALL ± 10 %. over -100 to 700 C. 
SIZE: Action 1 = 1.25"L x .6"W x .3" Thick. Action 2 & 3 = 1.25·L x 1.0' W x .5' Thick. 

KH T T 'L----------,I 
Ordering Code: 

I 
r- Input Voltages: ------, r: TIming Actions: ::l 

ON Delay (1). 

r---- Timing Ranges: ---~ 
1 Standard: Non-standard: 

OFF Delay (2). 
INTERVAL Delay (3) 
N/A In all voltages. 

.1 to 1 sec. (1). 

.5 to 5 sec. (2). 
3 to 30 sec. (7). 
30 to 300 sec. (4). 

1 to 10 sec. (5). 
5 to 50 sec. (3). 
6 to 60 sec. (8). 
12 to 120 sec. (6). 
'Special time. (0). 

Standard: Non-standard: 
24 VAC (2). 12 VAC 
120VAC (1). 240VAC 
12 VDC (8). 48 VDC 
24 VDC (4). 110 VDC 

KD Series Digital Countdown Timer/PC Mount 

(7). 
(5). 
(6). 
(3). 

Digital Countdown Circuit, Miniature PC Board, Thick Conformal Coating, 
Printed Circuit Mounting, Time Ranges from .1 sec. tol0 hr.·, External 
Adjustable or Fixed Times. 

OUTPUT CURRENT RATING: 20 mo. min, 500 max. 
REPEAT ACCURACY: Fixed conditions = ± .5 %, OVERALL ± 3 %. over -100 to 700 C. 
SIZE: Action 1 = 1.25" Lx 1.0' W x .5' Thick Action 2, 3, 5 = 1.38' sq. x .5" Thick. 

Action 6 = 2.0" Lx 1.38' W x .5' Thick. 

Ordering Code: 

I 

r----- Action 6 ·ON· lime Is inserted here. 

KD T T 11 .... _______ ----, 
1 

r TIming Actions: .., rl --- TIming Ranges: ---~ r- Input Voltages: ------, 

ON Delay (1). 
OFF Delay (2). 
INTERVAL Delay (3). 
RECYCLE Timer (5) 
(OFF & ON Hmes are 
equal; single adjustment). 

Standard: 
. 1 to 10 sec. (1). 
1 to 60 sec. (4). 
10 to 600 sec. (2). 
1 to 60 min. (5). 

Non-standard: 
10 - 600 min. (3) . 
'Special time (0). 

RECYCLE Timer (6) (OFF & ON times independently adjustable). 

Standard: Non standard: 
24 VAC (2). 12 VAC 
120 VAC (1). 240 VAC 
12 VDC (8). 48 VDC 
24 VDC (4). 110 VDC 

(7). 
(5). 
(6). 
(3). 

Custom Engineered Electronic Controls 

8-1504 

Distinctive 
One. of a Kind 

Custom Designed Controls 
We will take your project from concept through breadboard, 

prototype and production. We have over 20,000 sq. ·ft. of production 
capability, so we are able to handle any project, large or small. 

Our 26 years of experience and our QA program assures the 
success of your project. . 

For manufacturers' sales offices, see yellow pages EEM 1991 



4500 

OP41 
OP43 

OP42 

OP45 

OP46 

EEM 1991 

INSTRUMENTATION & CONTROL SYSTEMS, INC. 
520 Interstate Rd. Addison, IL 60101 
Phone 708-543-6200 FAX 708-543-6244 

TIME DELAY RELAYS 

KG Series Time Delay Relay/Chassis Mount 
Thick Film Hybrid Timing Element, Heavy Duty Long Life Relay, Stand off 
for Chassis Mounting, 1/4" Quick Connect Terminals, Time Ranges from 

.1 to 300 sec·, On Board Time Adjustment Pot. 

OUTPUT RELAY RATING: 10 Amps resistive or 1/3 HP @ 120 VAC. 
REPEAT ACCURACY: Fixed conditions = ± 3 %, OVERALL ±10%. over -10° to 70° C. 
SIZE: 2.1' sq. x 1.8' high, 1/4' Q.C. terminals. 

orderin,...9_C_o_d_e: ___ K_G....;. ....... T T IL.. ________ ---, 

r: TIming Actions: :J 
ON Delay (1). I Standard: TIming Ran~;~~andard: .- Input Voltages: ___ ---. 

OFF Delay (2). 
INTERVAL Delay (3) . 
N/A in all voltages. 

.1 to 1 sec. (1). 1 to 10 sec. (5). 

. 5 to 5 sec. (2). 5 to 50 sec. (3). 
3 to 30 sec. (7). 6 to 60 sec. (8). 
30 to 300 sec. (4). 12 to 120 sec. (6). 

'Special time. (0). 

OP4 Series Time Delay Relay/Plug In 

Standard: Non·standard: 
24 VAC (2). 12 VAC 

120VAC (1). 240VAC 
12 VDC (8). 48 VDC 
24 VDC (4). 110 VDC 

(7) . 
(5). 
(6). 
(3). 

Thick Film Hybrid Timing Element, Heavy Duty Long Life Relay, Enclosed 
Octal Plug In Base, LED Operation Indicator, Time Ranges from .1 to 300 
sec·, Built in Time Adjustment Pot with Knob. 
OUTPUT RELAY RATING: 10 Amps resistive or 1/3 HP @ 120 VAC. 
REPEAT ACCURACY: Fixed conditions = ± 3 %, OVERALL ± 1 0 %. over -10° to 70° C. 
SIZE: 2.0 " sq. x 4.0" high, Action 1 & 3= 8 pin octal base. Action 2 = 11 pin round base. 

orderin,...g_C_O_d_e_: ___ O_P_4_T...J T _N_ TL-_______ -, 
I 

.- Input Voltages: ___ ---. r: TIming Actions: 
ON Delay (1~ 

..--__ Timing Ranges: ___ .., 

I Standard: Non-standard: 
OFF Delay (2). 
INTERVAL Delay (3) 
N/ A in all voltages. 

.1 to 1 sec. (1). 

. 5 to 5 sec. (2). 
3 to 30 sec. (7). 
30 to 300 sec. (4). 

1 to 10 sec. (5). 
5 to 50 sec. (3). 
6 to 60 sec. (8). 
12 to 120 sec. (6). 
'Special time. (0). 

OP4 Series Recycle Timer/ Plug In 

Standard: Non-standard: 
24 VAC (2). 12 VAC 
120VAC (1). 240VAC 
12 VDC (8). 48 VDC 
24 VDC (4). 110 VDC 

(7) . 
(5). 
(6). 
(3). 

Digital Countdown Timing Module, Heavy Duty Long Life Relay, En
closed Octal Plug In Base, LED Operation Indicator, Time Ranges from 
. 1 to 10 hrs·, Built in Time Adjustment Pot with Knob. 

OUTPUT RELAY RATING: 10 Amps resistive or 1/3 HP @ 120 VAC. 
REPEAT ACCURACY: Fixed conditions = ± .5 %, OVERALL ± 3 %. over -10° to 70° C. 
SIZE: Action 5 = 2.0" sq. x 4.0" high, Action 6 = 1.8' W x 2.4' Lx 3.6' H, 8 pin octal base. 

Ordering Code: 

I 
r Timing ActionS:1 
RECYCLE Timer (5) 
(OFF & ON times are 
equal. single adjustment). 

RECYCLE Timer (6) 
(OFF & ON times indepen
dently adLustable.1. 

OP4 TT- T 
For action 5, insert "N° here. 
For action 6, insert time range here. 

I 
r-I --- Timing Ranges: -----, .- Input Voltages: ___ ----. 

Standard: 
. 1 to 10 sec. (A). 
1 to 60 sec. (D). 
10 to 600 sec. (B). 
1 to 60 min. (E). 

Non-standard: 
10 - 600 min. (C) . 
'Special time (0). 

Standard: Non standard: 
24 VAC (2). 12 VAC 
120VAC (1). 240VAC 
12 VDC (8). 48 VDC 
24 VDC (4). 110 VDC 

(7). 
(5). 
(6). 
(3). 

For manufacturers' sales offices, see yellow pages 8-1505 



4500 RELAYS 4500 

WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

(213) 452·1229 
RELAYS SWITCHES TIMERS 

Aleph International Acro ATC 
Allied Controls Alco Agastal 
American-Zettler American Switch Amperite 

CIRCUIT BREAKERS Aromat AMP Antex 

Airpax AT&T Aromat Crouzet 

Aromat Bosch Arrow Hart Eagle Signal 

Heinemann C.P. Clare Carlingswitch Guardian 

Potter & Brumfi .. ld Coto Cherry Electric Industrial Timer 
Crydom Controls C&K Magnecraft 
EAC EECO Master Electronics 
Elec-Trol Electro-Mech Midlex 

CONNECTORS & Fujitsu Electronic Compo Group National Controls 
SOCKETS Gordos Grayhill Omron 

AMP Grayflill Landis & Gyr Potter & Brumfield 
Amphenol Guardian Linemaster SSAC 
Aromat Hi-G Master Specialties Struthers-Dunn 
Curtis Idec McGill Syracuse Electronics 
Custom Connector ITT Microswitch 
Idec Line Electric Omron 
Lumberg Magnecrafl Oslo TERMINAL BLOCKS 
Master Electronics Master Electronics OTTO Beau 
Panduit MEC Saia Buchanan 
Potter & Brumfield Midtex Unimax Curtis 
Souriau Omron Electrovert 
Vernitron-Beau Potter & Brumfield Kulka 
Welcon/Wells RBM INDUCTORS Magnum 

Schrack Jeffers Marco 
Siemens RDI 

COUNTERS Sigma Underwriters Safety 
Engler Stantel PHOTOELECTRIC Vernitron-Beau 
Hecon Struthers-Dunn 

Aromat Weidmuller 
IVO Telemef;anique 

Dolan-Jenner 
Kessler-Ellis Theta-J Omron TRANSFORMERS 
Master Electronics Triridge Photoswitch/ AB Dormeyer 
Omron Skan-A-Matic Microtran 
Redington FUSES Sola 
Red Lion Bussmann Stancor 
Sodeco/Maxmar Litlelfuse PROXIMITY Thordarson 
Stemco Underwriters Safety 

Aga'stat Triad 
Veeder-Root 

Electro U.T.C. 

KNOBS Omron. 

DIODES Cosmo/Kurz-Kasch WIRE, WIRING 
General Instr. 

Raytheon/Panel Products DEVICES & HWR. 
POTS & RESISTORS Alpha 

INDICATORS, Clarostat Belden 
LAMPS& LED Ohmite Buchanan 

FANS IDI Eleclroverl 
Aromat lEE Havey Hubbell 
U.S. Toyo JKL Iboco 

Leecraft SOLENOID H.H. Smith 
Lumex Dormeyer Modor 

FILTERS Stanley Guardian Panduit 
Curtis Sylvania Line Electric Pomona 

CIRCUIT 
BREAKERS 

FUSES & 
FUSE HOLDERS 

LAMPS & LEOS 

SWITCHES 

I , •

11 

RELAYS 

8-1506 For manufacturers' sales offices, see yellow pages EEM 1991 



4500 

International 
II(~R I Rectifier 

RELAYS 

MICROELECTRONIC 
POWER IC RELAYS 

ChipSwitch® Solid State Relay UL, CSA, VDE Rated 
The ChipSwitch relays utilize power 

integrated circuits for AC power line 
switching while maintaining turn-on at 
zero voltage crossing and turn-off at zero 
current crossing. They are a compact, low 
cost, and highly reliable interface for iso
lating and switching AC loads such as 
solenoids, valves, lamps, contactors, 
small motors, and heaters from low level 

DC signals. . i35~H 

12 3 4~0 
• ~ ~ ~. )~. .250 .100 ---.1 
-i f--:400~ 

~ ~[j.::: 
1---.600---l 

Figure 2 ChipSwilch DP 

;w 
1 FORM A 

DP 

1 FORMA 

CS .,. 
I 

1 FORM A 

SPlll0 
SP1210 
SP2110 
SP2210 
SP6110 
SP6210 

DPlll0 
DP1210 
DP1610 
DP2110 
DP2210 
DP2610 
DP6110 
DP6210 
DP6610 

CS5005 
CS5010 
CS6005 
CS6010 

Operating 
Voltage 
Range 

V(RMS) 

20-140 
20-140 
20-280 
20-280 
20-280 
20-280 

20-140 
20-140 
20-140 
20-280 
20-280 
20-280 
20-280 
20-280 
20-280 

20-280 
20-280 
20-280 
20-280 

GENERAL CHARACTERISTICS 
Dielectric Strength InputiOutput 
Min. off state dvldt @ rated V 25°C 
Max. off state leakage 

Max. Load 
Current 
@40°C 

A(RMS) 

. 1.0 
Free Standing 

3.0 
With Heat Sink 

1.0 

0.3 

SP I DP 
4000 

600 
10 

Trans. Turn-
Over- On 
Volt Signal 

V(Pk) (DC) 

300 
300 
450 
450 
600 
600 

300 
300 
300 
450 
450 
450 
600 
600 
600 

500 
500 
600 
600 

I 

1 

SmA 
lOrnA 
SmA 
lOrnA 
SmA 
lOrnA 

SmA 
lOrnA 
3.5V 
SmA 
lOrnA 
3.5V 
SmA 
lOrnA 
3.5V 

SmA 
lOrnA 
SmA 
lOrnA 

cs 

1200 

Power factor range 0.5 to I 1 0.2 to 1 1 

Ambient operating temperature -30to +85 

Outline B~Ijf:in 
Drawing No. 

Figure MPIC-4 
1 

Figure MPIC-4 
2 

Figure MPIC-4 
3 

UNITS 
VRMS 

VI", sec 

'C 

BOSFET® PhotoVoltaic Relay 
International Rectifier Photo-Voltaic Max. Max. 

Relays utilize a unique power integrated 
PART Operating 

On-State Load Nom. Min. Outline Tech. 
circuit termed a BOSFET to form a solid SERIES Res. Current Control Off- Bulletin 
state replacement for signal level elec- NUMBER Voltage @25°C @40°C Current State Drawing No. 
tromechanical relays. They feature high 

Range Ohms (DC) (DC) Res. 
speed, zero offset voltage, low pick-up V(Pk) AC DC mA mA Ohms 

power, miniaturization, and are widely PVR PVR1300 ±100 5.0 1.5 700 108 
applied in instrumentation, multiplexing, 

""" 
PVR1301 ±100 5.0 1.5 700 10'0 MPIC-4 automatic test equipment, thermocouple PVR2300 ±200 24 6.0 260 10 108 Figure 

switching and telecommunications for PVR3300 ±3oo 24 6.0 260 108 4 
general purpose switching of AC/DC 

2 FORMA PVR3301 ±3oo 24 6.0 260 10'0 

analog and digital signals. The PVI iso-
PVA PVA1052 ±100 35 35 70 5.0 108 lators provide a DC output with a 

PVA1054 ±100 35 35 70 5.0 10'0 
2500VAC isolation level for driving PVA1352 ±100 5.0 5.0 315 5.0 108 
MOSFETs, IGBTs and serving as an iso-

rJIiP 
PVA1354 ±100 5.0 5.0 315 5.0 10'0 

lated DC bias. PVA2352 ±200 24 24 130 5.0 108 Figure MPIC-4 
PVA3054 ±300 160 160 40 5.0 10'0 3 

I~;jl ~m: 
PVA3055 ±300 160 160 40 5.0 10" 
PVA3324 ±300 24 24 130 2.0 10'0 

PVA3354 ±300 24 24 130 5.0 10'0 
.lJ::, --~~, 1 FORMA PVAZ172 +60 0.5 0.5 1000 10 108 

1-.420 --1 PVD PVD1052 +100 8.0 160 5.0 108 

Wj.,50 
Note: PVI1 050 PVD 1 054 +100 8.0 160 5.0 10'0 

has pins 6. 7. tii1* 
PVD1352 +100 1.5 500 5.0 108 

Figure MPIC-4 
.150 PVD1354 +100 1.5 500 5.0 10'0 3 PVD2352 +200 6.0 220 5.0 108 

--l 1-.100 Typical PVD3354 +300 6.9 220 5.0 10'0 
1 FORM A PVDZ172 +60 0.25 1400 10 108 

Figure 3 . ChipSwitch CS, BOSFET PVD. PVA & PVI 

PVI PHOTOVOLTAIC ISOLATOR 

Ih'" "~II L[ Number Output Short Circuit 

~4 5~ .3~ __ ~~, tii1* Outputs Volts(DC) Current (iJ-A) 
Figure MPIC-4 

PVll050 2 5.~/_'0 10/5.0 10 -
PVI5100 1 5.0 10.0 3 

.850 

ffit\ITj.,90 

GENERAL CHARACTERISTICS PVR 1 PVA 1 PVD PVI UNITS 
Isolation InputiOutput 1500 1 1500 and 2500 2500 VRMS 
Min. olf state dvldt @ 25'C 1000 - VI", sec 

.125 Max. thermal offset voltage 0.2 - ",V 
.100-1 I- 1.200 1 Output AG or DC 1 DC -

Figure 4 BOSFET PVR Ambient operating temp. -40 to +85 'C 

INTERNATIONAL RECTIFIER: 233 Kansas Street, EI Segundo. CA 90245 (213) 772-2000 • Europe: Hurst Green, Oxted. Surrey RH8 9BB, England 

4500 

EEM 1991 . For manufacturers' sales offices, see yellow pages 8-1507 



4500 REY.VS 4500 

TAHAMI5AWA 
ELECTRIC CO., LTD. 

'iU 
<I 

1 Amp SPDr 
L -0.492", 
W-0.29l", 
H -0.374" 

CONTACT DATA 
Arrangement - 1 Form C 

SY ISZ RELAYS 

Material- Gold overlay silver·palladium 
Resistance - Max. 100 mil (initial valuel 
Ratings - 0.5A, 120V AC or lA, 24V DC (resistivel switched 

2.0A carrying curent 
Life Expectancy~ Mechanical: Min. 5 million operations 

Electrical: SZ Min. 200,000 operations 'at rated load 
SY Min. 150,000 operations at rated load 

COIL DATA 
Voltages -1.5 to 24V DC 
Power (at 2OoCl_ 

SZ Operate - 0.15 watt (0.16 watt for 18V coil, 0.18 watt for 24V coil) 
Nominal- 0.3 watt (0.32 watt for 18V coil, 0.36 watt for 24V coil) 

SY Operate - 0.075 watt 
Nominal- 0.15 watt 

Operate (at 20oCI- 70% of nominal voltage 
Duty - Continuous 

GENERAL DATA 
Insulation Resistance - 100 MIl minimum at 500V DC 
Dielectric Strengtb - 500v AC (50, 60 Hzl, between open contacts 

lOOOV AC between contacts and coil 
Temperature Range - SZ -40·C to +70·C (l8V coil: -30·C to +65·C. 

25V coil; - 30·C to +60·CI (at nominal voltagel 
SY -40·C to +90·C 

Time Values (approx.l- Operate 1.5 mS, Release 1 ins (at nominal voltagel 
Vibration Resistance - 20G no - 300 Hz) amplitude 3 mm 
Shock Resistance - 50G 
Mounting - For direct printed circuit mounting on grid spacing 

of 2.54 mm (0.1 in.l 
Approximate Weight - 1.7 gr (0.06 oz.l 
Enclosure - Polybutylene terephtbalate (PBn 
Surge Strength -lOOOV 

Nominal Coil Operate 
Coil Voltage Resistance Voltage 

3 30 2.1 
5 83 3.5 
6 100 3,9 
9 270 6,3 

12 480 8.4 
18 1000 12,6 
24 1800 16.8 

5 181 3.5 
6 240 4,2 
9 540 6,3 

12 960 8.4 
24 3290 16.8 

Type No, 

SZ·3W 
SZ-5W 
SZ·6W 
SZ·9W 
SZ·12W 
SZ·18W 
SZ-24W 

S'f-5 
SY-6 
S¥9 
S'f-12 
SY-24 

list 
Price 

$2,66 
$2.66 
$2,66 
$2.66 
$2.68 
$2,66 
$2.68 

$2.93 
$2,93 
$2,93 
$2.93 
$2,93 

Sub Miniature 
Printed Circuit Board Relays 

'iU 
<I 

1 Amp DPDr 
L -0.795", 
W-0.386", 
H --:0.472" 

CONTACT DATA 

RY RELAY 

Arrangement - 2 Form C, 2 Form D 
Materlal- Gold overlay silver·palladium 
Resistanca - Max. 100 mil (initial) 
Ratings - 0.5A 120V AC or 1A 24V DC (resistive) 
Life Expectancy - Mechanical: Min. 20 million operations 

Electrical: Min. 500,000 operations at 1A 24V DC 
Min. 200,000 operations at 0.5A 120V AC 

COIL DATA 
Voltages - 4.5 to 48V DC 
Power (at 20oCI-

Operate - 0.075 watt (0.098 watt for 18V, 24V coil, 0.138 watt 
for 48V coil) 

Nominal- 0.15 watt (0.2 watt for 18V, 24V coil, 0.3 watt for 48V coil! 
Operate (at 20oCI- 68 - 71 % of nominal voltage 
Duty - Continuous 

GENERAL DATA 
Insulation Resistance - 1000 Mil min. at 500V DC 
Dielectric Strength - 500V AC between open contact 

1000V AC between all other conductors 
Temperature Range - -400 C - +85iO at nominal voltage 
Surge Strength - 1500V between all conductors 
Time Values (max.l- Operate 6 ms, Release 3 ms at nominal voltage 
Vibration Resistance - lOG no - 55 Hz) 
Shock Resistance -lOG 11 ±1 msl - Unerror, lOOG (6 ±l msl

Destruction. 
Enclosure - Polybutylene terephthalate (PBn 

5 3.B 12.5 161 RHW $3.31 
6 4.3 15,0 240 RY·6W $3,37 
9 6,4 22.5 540 RY·9W $3,37 

12 8.5 30.0 9&0 RY·I2W $3.31 
24 18.8 51.& 2180 RY-24W $3.31 
48 32,6 84:0 1680 RY-48W $4,26 

M·B (2 form 0) 
5 3.3 1.1 55 RHO $3.12 
6 4.0 8.5 80 RHO $3,82 
9 5,9 12,8 180 RY-90 $3,82 

12 1.9 11.0 320 RY·120 $3.12 
24 15.8 34" 12&0 RY·24D $3.82 
48 31,8 65,8 4800 RY·480 $4.71 

B·M (2 form C) Standard Type 
5 2.5 7.0 45 RY-5WZ·K $3.20 
6 3.0 8.4 .66 RY·BW2·K $3.28 
9 4,5 12.6, 140 RY·9WZ-K $3,20 

12 6.0 1&.8 280 RY·12WZ·K $3.20 
24 12.0 33.6 1070 R¥-24Wl-K $3.20 
48 24.0 67.2 4000 RY-48WZ·K $4.08 

Exclusive Sales Agent - m COMPONENTS - A Division of In Corp. - FAX 714·727·2109 
5 Jenner Street • Irvine. California • Phone: (714) 727·3001 • TWX: 910·595·1744 • Telex: 69·1389 

8-1508 For manufacturers' sales offices. see yellow pages EEM 1991 



4500 RELAYS 4500 

TAHAMI5AWA 
ELECTRIC CD. LTD. 

'i\l 
~ 

2 Amp SPOT 
L -0.606", 
W-0.449, 
H -0.433" 

CONTACT DATA 
Arrangement - 1 Form C 

MZ RELAY 

Material- Gold overlay silver-palladium alloy 
Resistance -100 milliohms maximum (initial value) 
Ratings - 501-' amps to 1 amp at 30V DC or l20V AC, resistive 

2A maximum carrying current 
Life Expectancy - Mechanical: 20 million operations 

Electrical: 500,000 operations minimum at 1 amp 24V DC resistive load 
200,000 operations minimum at 0.5 amps 120V AC resistive 
load 

COIL DATA 
Voltages - 1.5 to 24 volts DC 
Power (at 20°C) -

Standard type: Operate-O.22 watt, Nominal-O.45 watt, 
Maximum-l watt 

High sensitive type: Operate-O.l watt, Nominal-O.2 watt, 
Maximum-1 watt 

Operate (at 20°C) -70% of nominal voltage 
Duty - Continuous 

GENERAL DATA 
Insulation Resistance - 100 megohms minimum at 500V DC 
Dielectric Strength - SOOV AC (50/60 Hz), between all insulated elements 
Temperature Range - Standard type: -40°C to +55°C 
(at nominal voltage) High sensitive type: -30°C to + 75°C 
Time Values -.:. Operate <3 ms standard, <6 ms sensitive; 

release <1 ms 
Mounting - For direct printed circuit mounting on grid spacing of 2.54 mm 

(0.1 in.) up to board thickness of 2.5 mm (0.98 in.! 
Approximate Weight - 3.5 gr. 10.12 oz.l 
Enclosure - Standard - polycarbonate 

Washable or sealed - PBT 

1.5 1.05 2.0 

3 2.1 4.1 
5 3.5 6.8 
6 4.2 8.1 
9 6.3 12.2 

12 8.4 16.2 
24 16.8 32.4 

High Sensitive Types - IA 
1.5 1.05 3.0 

3 2.1 6.0 
5 3.5 10.0 
6 4.2 12.0 
9 6.3 18.0 

12 8.4 24.0 
24 16.8 48.0 . 

Standard Types - 2A 
3 2.1 4.1 
5 3.5 6.8 
6 4.2 8.1 
9 6.3 12.2 

12 8.4 16.2 
24 16.8 32.4 

5 MZ-
1.5HG $2.44 

20 MZ-3HG $2.44 
5& MI-5HG $2.44 
80 MZ-6HG $2.44 

180 MZ-9HG $2.44 
320 MI-12HG $2.44 

1280 MI-24HG $2.44 

12 MZ-
1.5HS $2.62 

45 MZ-3HS $2.62 
120 MI-5HS $2.62 
180 MI-6HS $2.62 
400 MZ-9HS $2.62 
700 MI-12HS $2.62 

2800 MI-24HS $2.62 

28 MZO-3 $2.53 
56 MZD-5 $2.53 
80 MZD-6 $2.53 

180 MZD-9 $2.53 
32G MlO-12 $2.53 
720 MZO·24 $2.53 

Sub Miniature 
Printed Circuit Board Relays 

2 Amp DPDT 
L -0.795", 
W-0.386", 
H -0.457" 

CONTACT DATA 

RZ RELAYS 

Arrangement - DPDT (B-M) - RZ, RZ( )W Type 
Material- Gold overlaid silver-palladium alloy 
Max. Switching Power -

30W/60VA - Single Contact 
30W /50VA - Bifurcated contact at resistive load 

Max. Switching Current -
2A AC or DC - Single Contact 
lA AC or DC - Bifurcated contact at resistive load 

Max. Switching Voltage -
l50V DC/125V AC - Single Contact 
lOOV DC /90V AC - Bifurcated contact at resistive load 

Contact Resistance (Pin'pin) - 100ma Max. 
Capacitance - 1.5PF max. between open contact 

0.5PF max. between adjacent change-over contact 
Life Expectancy -

Mechanical: 20 million operations - Single Contact 
15 million operations - Bifurcated contact 

Electrical: 0.5 million operations at 1.25A 24V DC or 0.4A l25V AC 
at resistive load - Single contact 

0.5 million operations at O.7A 24V DC or 0.25A l25V AC 
at resistive load - Bifurcated contact 

COIL DATA 
Nominal Voltage - 3 to 48 V DC - RZ, RZ( lW Type, 

3 to 24V DC - RZl, RZH )W Type 
Power (at20°C) - Nominal: 515 - 560 mW - RZ, RZ( )W Type, 

Operate: 200 - 324 mW - RZ, RZ( )W Type 
Max: 1050 mV 

Temperature Range - -40°C - +65°C - RZ RZ( )W Type 
(at nominal voltage) -40°C - + 75°C - RZ! RZH !Type 

GENERAL DATA 
Dielectric Strength - 500V AC (50/60 Hz) between open contacts, 

lOOOV AC contact-coil 
Insulation Resistance - 1000 roo min. at 500V DC 
Timing - Operate <4 ms, release <2 
Bounce Time - Approx. 1 ms on operate 

Approx. 4 ms on release 
Vibration Resistance -10 to 60 Hz amplitude 1.5 mm (lOG) 
Shock Resistance - Destruction shock: 100G (11 ms ±l ms) 

Unerror shock: lOG 01 ms ± 1 ms) 
Surge Strength - 1500V AC between all conductors 

5 3.2 7.0 45 RI-5 
6 3.8 B.4 66 RZ-6 
9 5.1 12.6 140 RZ-9 

12 1.6 16.8 280 RI-12 
24 15.2 33.6 1070 RI-24 
48 36.0 67.2 4000 Rl-48 

Bifurcated Contact 
5 3.2 7.0 45 RZW-5 
6 3.8 8.4 66 RZW-6 
9 5.7 12.6 140 RZW-9 

12 7.6 16.8 280 RlW-12 
24 15.2 33.6 1070 RZW-24 
48 36.0 67.2 4000 RZW<18 

$3.20 
$3.20 
$3.20 
$3.20 
$3.20 
$4.08 

$3.29 
$3.29 
$3.29 
$3_29 
$3.29 
$4.11 

Exclusive Sales Agent - ITT COMPONENTS - A Division of ITT Corp. - FAX 714-727-2109 
5 Jenner Street - Irvine, California - Phone: (714) 727-3001 - TWX: 910-595-1744 - Telex: 69-1389 
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4500 RELAYS 4500 

Sub Miniature TAKAMI5AWA 
ELECTRIC CO., LTD. Printed Circuit Board Relays 

1 Amp DPDT Relay 
L -0.795" 
W-0.394" 
H -0.394" 

CONTACT DATA 

RARELAY 

Arrangement - 2 Form C IDPOTl 
Material:"'" Gold overlaid silver palladium alloy vs silver palladium alloy 
Resistance - Max. 100 mo !Initial) 
Rating - 24V DC 1A, or 120V AC 0.5A 
Life Expectancy - Mechanical: Min. 20 million operations 

Electrical: Min. 500,000 operations at 24V DC lA 
Min. 200,000 operations at l20V AC 0.5A 

Max. Carrying Current - 2A 

COIL DATA 
Voltages - 1.5 to 48V DC 
Power (at 20°C) - Operate: Standard 100 - 200 mW 

Single winding latching 35-100 mW 
Double winding latching 75-180 mW 

Nominal: Standard 200-400 mW 
Single winding latching 75-200 mW 
Double winding latching 150-360 mW 

Operate lat 20°C) - Less than 70% of nominal voltage 
Duty - Continuous . 

GENERAL DATA 
Insulation Resistance - 1000 Mn at 500V DC 

(Expect between P & S coil) 
Dielectric Strength - 1000V AC between open contact 

1500V AC between all other conductors 
(Expect between P & S coil) 

Temperature Range - -40oC-+80oC (RA·W, RA·WN, RAl·W, RAl·DW, 
RAL·WP, RAl·DWP) 
-40oC_+70oC (RA·WM, RAl·DWM), at nominal 
voltage, Non earring Contact 

Surge Strength -1500V between coil and contact, adjacent contacts 
Time Value (Max.) - Operate: (RA·WM, RAl·DWM) 4 mS 

(RA·W, RA·WN, RAL·W, RAl·DWN, RAl·WP, 
RAL·DWP) 6 mS 

Release: (RA·WM) 3 mS 
(RA·W, RA·WN, RAl·DWM) 4 mS 
(RAL·W, RAl·DWN, RAl·WP, RAl·DWP) 6 mS, 
at nominal voltage 

Vibration Resistance - 30G 110-55 Hz) Unerror 
30G 110-55 Hz) Destruction 

Shock Resistance - 50G III ± 1 mS) Unerror 
100G 111 ±1 mS) Destruction 

Enclosure - Polybutylene terephthalate (PBT) 

Must 
Nominal Call Operate 

Coli Resistance :~~Pc Ord.ring Voltag. tID'll> 
Code (YOC) at 20·C(Q) (yOC) 

RA( )W·K TYPE 
Non·Latching 

RA l.5W·K 1.5 15 +1.0 
RA 3W·K 3 60 +2.0 
RA 4.5W·K 4.5 135 +3.1 
RA 5W-K 5 1&7 +3.4· 
RA 6W·K 6 240 +4.0 
RA 9W·K 9 540 +6.1 
RA 12W-K 12 900 +8.1 
RA 18W·K 18 2160 +12.3 
RA 24W-K 24 2880 +1&.1 
RA 48W-K 48 11520 +32.2 

Release or 
Reverse 
Op.rate 

Voltage at List 
20·C (yOC) Price 

+0.15 $4.00 
+0.3 $4.00 
+0.45 $4.00 
+0.5 $4.00 
+0.6 $4.00 
+0.9 $4.00 
+1.2 $4.00 
+1.8 $4.00 
+2.4 $4.00 
+4.B $4.B8 

lomlnal 
Coil 

Ordering 
Code 

vo~ (VUC 

RA( )W-I TYPE) (Continued) 
Single Winding Latching 

RAl 1.5W·K 1.5 
RAl 3W·K 3 
RAl 4.5W·K 4.5 
RAl 5W·K 5 
RA 6W·K 6 
RAl 9W·K 9 
RAL 12W-K 12 
RAl 18W·K 18 
RAL 24W·K 24 
RAL 48W·K 48 

Double Winding latching 
RAL DI.5W·K 1.5 PIS 
RAL D3W·K 3 PIS 
RAl D4.5W·K 4.5 PIS 
RAL D5W·K 5 PIS 
RAl D6W·K 6 PIS 
RAl D9W·K 9 PIS 
RAL DI2W·K 12 PIS 
RAl 18W·K 18 PIS 
RAL D24W-K 24 PIS 
RAl D48W·K 48 PIS 

RA( )WN-I TYPE 
Non-Latching 

RA 1.5WN·K 1.5 
RA 3WN·K 3 
RA 4.5WN·K 4.5 
RA 5WN·K 5 
RA 6WN·K 6 
RA 9WN·K 9 
RA 12WN·K 12 
RA 18WN·K 18 

Double Wmdmg Latchmg 
RAl DI.5WN·K 1.5 PIS 
RAl D3WN·K 3 PIS 
RAl 04.5WN·K 4.5 PIS 
RAl 05WN·K 5 PIS 
RAl D6WN·K 6 PIS 
RAl D9WN·K 9 PIS 
RAl OI2WN·K 12 PIS 
RAl 018WN·K 18 PIS 

RA( )WM·K TYPE 
Non-Latching 

RA 1.5WM·K 1.5 
RA 3WM-K 3 
RA 4.5WM·K 4.5 
RA 5WM-K 5 
RM 6WM·K 6 
RA4 9WM·K 9 
RA 12WM-K 12 
RA 18WM·K 18 
RA 24WM-K 24 
RA 48WM·K 48 

Double Wmdmg Latchmg 
RAL 1.5WM·K 1.5 PIS 
RAL 03WM·K 3 PIS 
RAL 04.5WM·K 4.5 PIS 
RAL D5WM-K 5 PIS 
RAL 06WM·K 6 PIS 
RAL D9WM·K 9 PIS 
RAL 012WM-K 12 PIS 
RAl 18WM·K 18 PIS 
RAL 024WM-K 24 PIS 
RAl D48WM-K 48 PIS 

Notes: • If correct polarity is not applied to the coil terminals, relay does not operate properly . 
• To release latched· contact, polarity to be applied to coli terminals should be reversed. 

con 
Resistance 

tID'll> 
1120·C(Q) 

30 
120 
270 
335 
480 

lOBO 
1920 
4320 
5760 

11520 

15 
60 

135 
161 
240 
540 
980 

2160 
2880 

11520 

11.3 
45 

100 
125 
180 
405 
720 

1620 

12.5 
50 

113 
139 
200 
450 
800 

1800 

5.63 
22.5 
50.6 
62.5 
90.0 

203.0 
360.0 
810.0 

1440 
5760 

6.2 
25 
56 
69 

100 
225 
400 
900 

1680 
6400 

Exclusive Sales Agent • ITT COMPONENTS • A Division of ITT Corp. • FAX 714-727-2109 
5 Jenner Street • Irvine, California • Phone: (714) 727-3001 • lWX: 910-595·1744 • Telex: 69-1389 
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Must Rei .... or 
Operate Reverse 
Voltage IJtIerate 
1120·C Voltage at Ust 

(YOC) 20"C (YOC) PrIce 

+1.0 -1.0 $4.44 
'<-2.1 -2.1 $4.44 

·+3.1 -3.1 $4.44 
+3.4 -3.4 $4.44 
+4.1 -4.1 $4.44 
+6.3 -6.3 $4.44 
+8.3 -8.3 $4.44 

+12.5 -12.5 $4.44 
+16.6 -16.6 $4.44 
+21.0 -21.0 $5.33 

+1.0' +1.0' $4.66 
+2.0' +2.0** $4.66 
+3.1' +3.1** $4.66 
+3.4' +3.4-* $4.66 
+4.0· +4.0** $4.66 
+6.1' +6.1' $4.66 
+8.1' +8.1" $4.66 

+12.3' +12.3' $4.66 
+16.1' +1 •. 1** $4.66 
+32.2' +32.2' $7.37 

+1.0 +0.15 $3.92 
+2.0 +0.3 $3.92 
+3.1 +0.45 $3.92 
+3.4 +0.5 $3.92 
+4.0 +0.6 $3.92 
+6.1 +0.9 $3.92 
+8.1 +f.2 $3.92 

+12.3 +1.8 $3.92 

+1.0' +1.0** $4.57 
+2.0' +2.0** $4.57 
+3.1' +3.1** $4.57 
+3.4' +3.4** $4.57 
+4.0' +4.0** $4.57 
+6.1' +6.1** $4.57 
+8.1' "+8.1** $4.57 

+12.3' +12.3** $4.57 

+0.9 +0.15 $3.82 
+1.9 +0.3 $3.82 
+2.9 +0.45 $3.82 
+3.3 +0.5 $3.82 
+3.9 +0.6 $3.82 
+5.9 +0.9 $3.82 
+7.9 +1.2 $3.82 

+11.8 +1.8 $3.82 
+15.8 +2.4 $3.82 
+31.6 +4.8 $4.11 

+1.0' +1.0** $4.48 
+2.0' +2.0** $4.48 
+3.0' +3.0** $4.48 
+3.3' +3.3** $4.48 
+4.0' +4.0** t4.48 
+6.0' +6.0' $4.48 
+8.0' +8.0*- $4.48 

+12.0' +12.0" $4.48 
+16.0' + 16.0" $4.48 
+32.1' +32.1' $7.10 

• P only. •• S only. 
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4500 RELAYS 4500 

TAKAMI5AWA 
ELECTRIC CO .. LTD. 

1 Amp4PDT 

L -1.387", 

W-0.390", 

H -0.433" 

CONTACT DATA 

RA4 RELAY 

Arrangement - 4 Form C (4PDTI 
Material- Gold overlaid silver palladium alloy vs silver palladium alloy 
Resistance - Max. 100 mo 
Ratings - 120V AC 0.5A, 24V DC 1A (Resistive) 
Max. Current - 2A 
Life Expectancy Mechanical - Min. 20 million operations 
Electrical- Min. 5{)O,OOO operations at 24V DC 

Min. 200,000 operations at 120V AC 0.5A 

COIL DATA 
Voltages - 1.5 to 48V DC Power (at 20°C) 

RA4, RA4L RA4·M, RA4L·M 
TJpe Operate 

Single Winding O.lW 
Non Latching 

Single Winding O.045W 
Latching 

Double Winding O.09W 
Latching 

Operate (at 20°C) 70% of nominal voltage 
Pulse length-20ms min. 

GENERAL DATA 

Nominal Operate 

0.2W O.2W 

0.09W 

O.18W O.18W 

Insulation Resistance - 1000 mo min. at 500V DC 
Dielectric Strength -1000V AC between open contacts 

1500V AC btween all other conductors 
Temperature Range - -40°C - +80°C (RA4, RA4U, 

-40°C - +70°C (RA4-M, RA4L·M) 

Nominal 

O.4W 

O.36W 

Surge Strength - 1500V between coil and contact, adjacent contacts 
Time Value - Operate: 6 msec max. 

Release: 4 msec max. 
Vibration Resistance - 30G (10 - 55 Hz) Destructive 

20G (10 - 55 Hz) Unerring 
Shock Resistance -100G (6 ±1 msec) Destructive 

30G !l1 ± 1 msec) Unerring 

Enclosure - PBT 

ORDERING INFORMATION 

RA4 L D 12 W M -It 

III L"",,,",, K, W"",,. 
. 

~Coil Sensitivity NiII: HighSensitive Power 
M: Standard 

Contact W: Bifurcated 
Nominal Coil Voltage 

'-------Coil Winding NiII: Single Winding 
D: Double Windings 

L-------Type of Relays NiII: Non Latching Type 
L: Latching Type 

I---------Type 

Sub Miniature 
Printed Circuit Board Relays 

Must Release or 
Nomi.al Coli Operate Re.erse 

Coil Resista.ce Voltage Operate 
Orderi., 'lalla .. tlO,," at 20·C Voltage al Usl 

Code (VOC) at 20·CIQ) (YOC) 20·C (YOC) Price 

Standard 
RM I.~W·K I.~ 11 +1.0 O.l~ $ 9.10 
RM 3W·K 3 45 +2.1 0.3 $ 9.10 
RM 4.5W·K 4.5 101 +3.1 0.45 $ 9.10 
RM 5W·K 5 125 +3.5 0.5 $ 9.10 
RM 6W·K 6 180 +4.2 0.6 $ 9.10 
RM 9W·K 9 405 +6.3 0.9 $ 9.10 
AM IZW-K 12 720 +8.4 1.2 $ 9.10 
RM 18W-K 18 1620 +12.6 1.8 $ 9.10 
RU 24W-K 24 2880 +1&.8 2.4 $ 9.10 
RA4 48W-K 48 11520 +33.& 4.8 $11.08 

RM l.5WM·K 1.5 ~.63 +1.0 O.l~ $ 8.66 
RM 3WM·K 3 22.5 +2.1 0.3 $ 8.66 
RM 4.5WM·K 4.5 50.6 +3.1 0.45 $ 8.66 
RA4 5WM-K 5 &2.5 +3.5 0.5 $ 8.86 
RM 6WM·K 6 90 +4.2 0.6 $ 8.66 
RM 9WM·K 9 203 +6.3 0.9 $ 8.66 
RA4 IZWM-K 12 3&0 +8.4 1.2 $ 8.&& 
RM 18WM·K 18 810 +12.6 1.8 $ 8.66 
RM 24WM·K 24 1440 +16.8 2.4 $ 8.&& 
RA4 48WM-K 48 5760 +33.6 4.8 $10.52 

Single Winding latchmg 
RA4L 1.5W·K 1.5 2~ +1.0 -1.0 $ 9.50 
RML 3W-K 3 100 +2.1 -2.1 $ 9.50 
RML 4.5W-K 4.5 225 +3.1 -3.1 $ 9.50 
RML 5W·K 5 278 +3.5 -3.5 $ 9.50 
RML 6W·K 6 400 +4.2 -4.2 $ 9.50 
RML 9W·K 9 900 +6.3 -6.3 $ 9.~0 
RML IZW-K 12 1800 +8.4 -8.4 $ 9.50 
RML 18W-K 18 3600 +12.6 -12.6 $ 9.50 
RML 24W-K 24 6400 +16.8 -16.8 $ 9.50 
RML 48W·K 48 25600 +33.6 -33.6 $11.46 

Double winding latching 
RA4L 01.5W·K 1.5 PIS 12.5 +1.0 +1.0 $ 9.63 
RML 03W·K 3 PIS 50 +2.1 +2.1 $ 9.63 
RML D4.5W·K 4.~ PIS 113 +3.1 +3.1 $ 9.63 
RUL D5W-K 5 PIS 139 +3.5 +3.5 $ 9.63 
RML 06W·K 6 PIS 200 +4.2 +4.2 $ 9.63 
RML D9W·K 9 PIS 450 +6.3 +6.3 $ 9.63 
RML DI2W-K 12 PIS 100 +8.4 +8.4 $ 9.63 
RML DI8W·K 18 PIS 1800 +12.6 +12.6 $ 9.63 
RA4L 024W-K 24 PIS 3200 +16.8 +16.8 $ 9.&3 
RML 048W-K 48 PIS 12800 +33.6 +33.6 $11.59 

RA4L DI.5WM-K 1.5 PIS 6.3 +1.0 +1.0 $ 9.19 
RA4L D3WM-K 3 PIS 25 +2.1 +2.1 $ 9.19 
RML 04.5WM-K 4.5 PIS 56 +3.1 +3.1 $ 9.19 
RML D5WM-K 5 PIS 69 +3.5 +3.5 $ 9.19 
RML D6WM-K 6 PIS 100 +4.2 +4.2 $ 9.19 
RML D9WM·K 9 PIS 225 +6.3 +6.3 $ 9.19 
RA4L 012WM-K 12 PIS 4lHI +8.4 +8.4 $ 9.19 
RML 018WM-K 18 PIS 900 +12.6 +12.6 $ 9.19 
RA4L 024WM-K 24 PIS 1&00 +1&.8 +11.8 $ 9.19 
RUL 041WM-K 48 PIS &400 +33.& +33.6 $11.0& 

Notes 
• As to the positive (+) symbol of each value, such as working voltage, positive 

working voltage, open voltage and reverse working voltage, positive (+) elec
trode of power source should be connected to the positive (+) terminal of pin 
arrangements. 

• Reverse working voltage for wirewound latch type. 
As to the negative (-) symbol, positive (+) electrode of power source should 
be connected to negative (-) terminal of pin arrangements. 

Exclusive Sales Agent • ITT COMPONENTS • A Division of ITT Corp. • FAX 714·727·2109 
5 Jenner Street • Irvine, California • Phone: (714) 727·3001 • TWX: 910·595·1744 • Telex: 69-1389 
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4500 RELAYS 4500 

TAHAMI5AWA 
ELECTRIC CD. LTD. 

CONTACT DATA 

UM RELAY 
0.1 Amp SPOT W - OM9", 
L ~.787", H - 0.394" 

Arrangement - 1 form C (SPDT bifurcatedl 
Ratings - 24V DC 10 mA, 1W at 900 MHz 
Resistance - 100 mo max. (initial valuel 
Max. Current - 100 mA DC 
Max. Voltage - 30V DC 
Max. Power - 1W DC, lOW at 900 MHz 
Life Expectancy - Mechanical: 1,000,000 operations min. 

Electrical: 300,000 operating min. at rated load 
COIL DATA 
Voltage - 1.5 to 48V DC 
Power - (at 200 Cl 

Type Operate NomInal 
O.2W Single Winding 

Non Latching O.lW II) (0.11 W for 48V coli (0.22W for 48V coli) 
Single Winding O.lW 
Latching 
Double Winding 0.2W 
latching 

Operate wattage less than 70% of nominal voltage 

GENERAL DATA 

O.2W 

OAW 

Insulation Resistance -1000 Mo min. at 500V DC IUMIL-D, except 
between P.S. Coill 

Dielectric Strength - 500V AC between open contacts, between contacts 
and earth 

1000V AC between coil and Qther terminals 
Temperature Range - -30°C - +80°C at nominal voltage 
Time Value - 6 msec max. at nominal voltage IUMI Release Time 5 msl 
Vibration Resistance - 30G (10 - 55 Hzl Destructive 1 

20G (10 - 55 Hzl Unerring . 
Shock Resistance -l00G (6 msecl Destructive reference value 

50G U1 msecl Unerring 
HIGH FREIlUENCY CHARACTERISTICS 
Isolatin - 60 dB min. at 900 MHz 
Insertion Loss - 1 dB max. at 900 MHz 
V.S.W.R. - 1.2 max. at 900 MHZ 

(Impedance of the measuring devices is 750l 
Must Release or 

lomInal Coil Operate Reverse 
Coli Resistance Veltage Operate 

Onlering Voltage ±10% at21J"C Voltage at List 
Code (VOC) at 20'C{Ol (VOC) m'c IVDC) PrIce 

Standard 
UMI 3W·K 3 45 +2.1 +0.3 r UMI 5W-II 5 125 +2.1 +0.3 .71 
UMI 6W·K 6 180 +4.2 +0.6 5.77 
UMI 9W·K 9 405 +6.3 +0.9 5.77 
0.1 12W-II 12 120 +8.4 . +1.2 .11 
UMI 18W·K 18 1620 +12.6 +1.8 5.77 
DMI 24W-K 24 2880 +IU +2.4 5.11 
UMI 48W·K 48 10472 +33.6 +4.8 7.37 

Stngle Wmdtng Latehtng 
UMll 3W·K 3 45 +2.1 2.1 

H.35 UMll 5W·K 5 125 +3.5 -3.5 6.35 
UMll 6W·K 6 180 +4.2 -4.2 6.35 
UMll 9W·K 9 405 +6.3 -6.3 6.35 
o.lL 12W-II 12 120 +8.4 -8.4 r.35 UMI 18W·K 18 1620 +12.6 -12.6 6.35 
UMll 24W·K 24 2880 +16.8 -'-16.8 6.35 
UMll 48W·K 48 11520 +33.6 -33.6 7.95 

Double Wtndtng Latehrng 
UMll 3W·K 3 22.5 +2.1 2.1 

H·
84 UMll 5W·K 5 62.5 +3.5 -3.5 .84 

UMll 6W·K 6 90 +4.2 -4.2 6.84 
UMll 9W·K 9 202.5 +6.3 -6.3 

i:= DMlL 121¥-K 12 360 +8.4 -8.4 
UMI 18W·K 18 910 +12.6 -12.6 6.84 
UMll 24W·K 24 1440 +16.8 -16.8 6.84 
UMll 48W·K 48 5760 +33.6 -33.6 .44 

Notes 
• As to the positive (+) symbol of each value, such as working voltage positive 

working voltage, o. pen voltage and reverse working voltage, positive 1+) elec
trode of power source should be connected to the positive (+) terminal of pin 
arrangements. ' 

• Reverse working voltage for wirewound latch type. 
As to the negative (-) symbol, positive (+) electrode of power source should 
be connected to negative (-) terminal of pin arrangements. 

Sub Miniature RIF 
Printed Circuit Board Relays 

OR RELAY 

CONTACT DATA 
Arrangement-2 Form C (DPDT bifurcated contact) 
Ratings-24VDC lOrnA, lW at 900 MHz 
Resistance-IOO mO max. (Initial value) 
Max. Current-lOO mA DC 
Max. Voltage-30 VDC . 
Max. Power-lWDC lOW at 900 MHz 
Ufe Expectancy=-Mechanical: 1 ... 000",000 operations min. 

Electrical: 30u,00u operations min. 

L-1.291H 

W-0.504" 
H-O.425" 

COIL DATA 
Voltage-1.5 to 48 VDC Power-(at 20°C) 

Type Operate Nominal 
Single winding non latching O.18W (O.2W for 48V coil) 0.36W (O.39W for 48V coil) 
Single winding latching O.125W O.25W 
Double winding latching O.25W (O.28W for 48V coil) 0.5W (O.55W for 48V coil) 

GENERAL DATA 
Insulation Resistance-lOOOMO min. at 500 VDC (Except between P & S 

Coil) 
Dielectric Strength-500VAC between QPen contact, between contact & Shield 

terminals lOOOVAC between coil & other terminals 
Temperature Range--30°C -+80°C at nominal voltage 
Time Value-approx. G ms at nominal voltage 
Vibration Resistance-30G (10- 55Hz) ... Destructive 

20G (10- 55Hz) ... Unerring R f I 
Shock Resistance-IOOG (Gms) ... Destructive e erence va ue 

50G (11 ms) ... Unerring 
TABLE-! Non Latehing type 

Must Release or 
llIIIIInal Coil Operate Rmrse 

Coil ResIstance Voltage Operate ar::a Voltage ± 10% atZO'C Voltage at Us! 
(¥IIC) at 20'C (O) (VDC) 20'C (VDC) Price 

URI 1.5W-K 1.5 5.3 +1.05 +0.08 10.92 
URI-3W-K 3 25 +2.1 +0.15 10.92 
URI-4.5W-K 4.5 56.3 +3.15 +0.23 10.92 
URl-5W-K 5 69.5 +3.5 +8.25 10.92 
URI-6W-K 6 100 +4.2 +0.3 10.92 
URI-9W-K 9 225 +6.3 +0.45 10.92 
URI-1M 12 400 +8.4 +0.& 10.92 
URI-I8W-K 18 900 +12.6 +0.9 10.92 
URI-24W-K 24 1100 +11.8 +1.2 10.92 
URI-48W-K 48 5900 +33.6 +2.4 12.52 

TABLE-2 Single winding latelling type 
URIl-1.5W·K 1.5 9 +1.05 1.05 11.06 
URIl-3W·K 3 36 +2.1 -2.1 11.06 
URIl-4.5W·K 4.5 81 +3.15 -3.15· 11.06 
URIl-5W·K 5 100 +3.5 -3.5 11.06 
URIl-6W·K 6 144 +4.2 -4.2 11.06 
URIl-9W·K 9 324 +6.3 -6.3 11.06 
URll-12W-K 12 518 +8.4 -8.4 11.06 
URIl-I8W-K 18 1296 +12.6 -12.6 11.06 
URIl-24W·K 24 2304 +16.8 -16.8 11.06 
URIl-48W·K 48 9216 +33.6 -33.6 12.65 

TABLE-3 Double Winding latching type 

URIl-DI.5W·K 1.5 P 4.5 +1.05 
S 4.5 +1.05 11.59 

URIl-D3W·K 3 P I~ +2.1 
S +2.1 11.59 

URIl-D4.5W·K 4.5 S 40.5 +J.15 
40.5 +3.15 11.59 

URIl-D5W·K 5 P 50 +3.5 
S 50 +3.5 11.59 

URIl-D6W-K 6 P 12 +4.2 
S 72 +4.2 11.59 

URIl-D9W-K 9 P m +6 .• 
s +6.3 11.59 

DRlL-DI2W-K 12 P 288 +8.4 
S 288 +8.4 11.59 

URll-DI8W-K 18 P ~~ 
+12.6 

S +12.6 11.59 

URll-D24W-K 24 P 1m +16.8 
s +16.8 11.59 

URIl-D48W·K 48 P 4189 +.3.6 
S 4189 +33.6 13.19 

Notes • If correct polarity is not applied to the coil terminals, relay does not operate properly. 
• To release latched contact, polarity to be applied to coil terminals should be reversed .• Since 
this is the polarized relay. Confirm the relays performance in the actual circuit, prior to use . 
When relays are expected to be mounted very closely together or to be used under strong 
magnetic fields. 

Exclusive Sales Agent • ITT COMPONENTS • A Division of ITT Corp. • FAX 714·727·2109 
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4500 RELAYS 4500 

TAKAMI5AWA 
ELECTRIC CO., L.TD. 

5AmpSPDT 
L- 0.843" 
W-0.646" 
H- 0.583" 
CONTACT DATA 
Arrangement - 1 Form C 

LZ RELAY 

Material- 5A type: Gold overlay silver-nickel alloy (single) 
3A type: Gold overlay silver (single) 
lA type: Gold overlay silver-palladium alloy (bifurcated) 

Load - 5A type: 5A @ 30V DC or l20V AC, 4A @ 240V AC resistive, Ih HP 
3A type: 3A @ 30V DC or l20V AC, 2.5A @ 240V AC resistive, 

1[1. HP 
lA type: lA @ 30V DC or 120V AC, resistive 

Life - Mechanical: 20 million operations minimum 
Electrical: 0.1 x 10' operations minimum at rated load 

Timing - Operate: < 5 ms (standard type), < 6 ms (high sensitive type) 
Release: < 2 ms 

COIL DATA (@ 20°C) 
Operate Power - 210 mW (standard type), 150 mW (high sensitive type) 
Nominal Power - 4S0 mW (standard type), 330 mW (high sensitive type) 
Maximum Power - 1.4W 

GENERAL DATA 
Insulation Resistance - 2S0 Mo at SOOV DC 
Dielectric Strength - 7S0V AC between open contacts 

2ODOV AC between all other points 
Temperature Range - standard type -40°C to + 70°C 

sensitive type -40°C to +80oC 
Vibration Resistance - lSG 00-S5 Hz) 
Shock Resistance -lSG!l1 ms ±l ms) 
Approximate Weight - 8 gr (0.28 oz.l 
Enclosure - Standard - polycarbonate 

Washable or sealed - PBT 
Surge Strength - 300DV 
Standard Coil and Contact Combinations (20"C) 

5 3.25 B.3 5& ll·5H LZ·5 
6 3.90 9.9 80 ll·6H LZ·6 
9 5.85 14.9 180 LZ·9H ll·9 

12 1.BO 19.8 320 LZ-12H LZ·12 
24 15.6 39.& 12BO LZ-24H ll·24 
48 28.8 79.2 3800 l1·48H LZ·48 

High sensitive types 
5 3.25 9.8 80 ll·5HS lZ-5S 
6 3.90 11.7 110 ll·6HS ll·6S 
9 5.85 17.6 250 ll·9HS LZ·9S 

12 1.80 23.4 440 lZ·12HS LZ-12S 
24 15.& 45.6 1180 LZ-24HS LZ·24S . Add 5% to US! Pnco 

S PST-NO lOA type 
5 3.25 NA 5& lIYM·5 
6 3.9 NA 80 LZVM·6 
9 5.85 NA 180 lZVM·9 

12 1.8 NA 320 1lVM-12 
24 15.6 NA 1280 lZVM·24 
48 28.8 NA 3800 LZVM·48 

$2.&2 
$2.62 
$2.62 
$2.&2 
$2.&2 
$3.02 

$2.11 
$2.71 
$2.71 
$2.11 
$2.11 

$2.89 
$2.89 
$2.89 
$2.89 
$2.89 
$3.29 

Miniature 
General Purpose Relays 

5 Amp SPST-NO 
l-0.795" 
W-U.394" 
H-U.504" 

CONTACT DATA 

lY RELAYS 

Arrangement -1 Form A (SPST-N.O.l 
Material & Rating-

JY·( )H, JY-() - Gold plated silver cadmium oxide alloy 
JY-l JH - SA, 30V DC or 2S0V AC resistive 
JV·() - 3A, 30V DC or 250V AC resistive 

Life Expectancy - Mechanical- 20 million operations 
Electrical - 100,000 operations at rated load 

COIL DATA 
Voltage - JV· 4.5 to 24V DC 

Power (at 20°C) - JV· Nominal 0.2W 
JV· Operate 0.098W 

Max. Operate (at 20°C) - 70% of nominal voltage 
Duty - Continuous 

GENERAL DATA 
Insulation Resistance - Min. 1000Ma at 500V DC 
Dielectric Strength - JV· 750V AC (50[60 Hz) between open contacts 

Surge Strength - 600DV 0 x 401's) 
Temperature Range (at Nominal Voltage)-

JV· -40°C to +80°C - Non·carrying condition of contacts . 

Time Value - Operate Max. 10ms 
Release Max. 10ms 

Weight - 5gr IApprox.l 

Enclosure - PBT 

Standard Coil and Contact Combinations 
Maximum 

Nominal Operate COntllHlOUS 
Yohago Vohago Voltago 

5 3.5 11.5 
6 4.2 13.8 
9 6.3 20.7 

12 8.4 21.6 
18 12.6 41.4 
24 1&.8 55.2 

JY Socket 

Coil Ordering 
Resistance Code 

125 J·#-li-lI·K 
180 JY·6·H·K 
405 J'l9·H·K 
720 Jl-12-1Ht 

1&20 Jl-18-H-l( 
2880 J'l-2oH1-l( 

JK-4N 

Exclusive Sales Agent • ITT COMPONENTS • A Division of ITT Corp. • FAX 714·727·2109 
5 Jenner Street • Irvine, California • Phone: (714) 727-30,Dl • TWX: 910·595-1744 • Telex: 69-1389 
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$3.73 
$3.73 
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4500 RELAYS 4500 

TAHAMI5AWA 
ELECTRIC CO., LTD. 

VE RELAY 

CONTACT DATA 
Arrangement-1 Form A (SPST-NO) 

or 1 Form C (SPDn 

. Material & Rating 

Type Material 
N.O. 

VE~ )H Gold overlay silver-nickel alloy 

VE~ )HE Silver-nickel alloy 
5A 

VE~ )H5 Silver-cadmium oxide alloy 5A 

Contact 
Rating" 

N.C. 

3A 

5A 
.. 

"250 VAC resistive 

Resistance (Initial)- 70 rna .. _ ................. _ .... WE-( ) H 
100 rna (6VDCJA) __ .. ___ ........ ,WE-( ) HE 
200 rna (6VDCJA) __ ... ____ ... _ ... WE-( ) H5 

life Expectancy-Mechanical: 10 million operations 
Electrical: 100,000 operations 

COIL DATA 
Voltage-5 to 48 VDC 
Power (at 20° C)-

Nominal 
Operate 

Standard 

0.36 W 
0.18 W 

Operate (at 20°C)-70% of nominal voltage 

GENERAL DATA 
Insulation Resistance-lOOO MO min, at 500 VDC 

High Sensitive 

0.25W 
0.13W 

Dielectric Strength-750 VAC (50/60 Hz) between open contact (N_C-l, 
1000 VAC (50/60 Hz) between open contact (N,O) 
2000 VAC (50/60 Hz) between all other conductor 

Surge Strength-4000 V or 6000 V 
Temperature Range-Standard type -40°C - +85°C / Non-:~rring 

High sensitive type -40°C - +90°C j condition of 
_ _ contacts 

Time Value (at nommal voltage)-Operate Max_ 10 ms 
Release Max. 5 ms 

Weight-Approx. 8 gr 
Vibration Resistance*-10 - 55 Hz (Double amplitude of 13mm) 
. _ ... ____ ..... _ .. _ . _ ........ _ ... _ . _ . _______ Destructive, Unerring 

Shock Resistance*-50 G (11 ± 1 ms) ______ .. _ . __ .. ______ Destructive 
(*Reference Value) 10 G (11±1 ms). _. _ ................... Unerring 
Enclosure - PBT 

5 69 2.31 2.40 
6 100 2.31 2.40 . 
9 225 2.31 2.40 

VE·( ) H E·K 12 400 Nominal Voltage 2.31 2.40 
VE~ ) H 5·K 14 544 x70% 2.31 2.40 

18 900 2.31 2.40 
24 1600 2.31 2.40 
48 6400 2.66 2.75 .. 

High Sensitive types 
5 100 2.40 2.49 
6 145 2.40 2.49 
9 325 2.40 2.49 

VE·( ) H SE·K 12 575 Nominal Voltage 2.40 2.49 
VE~ ) H S5·K 14 790 x70% 2.40 2.49 

18 1300 2.40 2.49 
24 2310 2.40 2.49 
48 9220 2.75 2.93 

Sub Miniature 
General Purpose Relays 
l-0.551", 
W-0.354", 
H-O.l97" 
CONTACT DATA 
Arrangement-2FormC (DPDn 
Material-Stationary ... Gold overlaid silver palladium 

Movable ... Silver palladium 
Resistance-Max. 100mO (Initial) 
Rating-1A 30V DC or 0.5A 125V AC (Resistive) 
life expectancy-Mechanical: Min 100 million operations 

Electrical: Min 500,000 operations at lA 30V DC 
: Min 200,000 operations at 0:5A 125V AC 

COIL DATA 
VOltages-4.5 to 48V DC 
Power (at 20°C)-Operate 0.07W (O.llW for 24V coil) 

Ngminal O.l4W W.2W for 24V coil) 
Operate (at 20°C)-70% of nominal voltage 
Duty-Continuous. 

GENERAL DATA 
Insulation resistance-Min. 1000MO at 500V DC 
Dielectric strength-l000V AC between open contact, coil-contact, adjacent 

contact 
Surge strength-1500V 
Temperature range--40°C _+85°C at nominal voltage 
Time Value (at nominal voltage)-Operate Max. 6mS Release Max. 4mS 

. 10 to 55Hz amplitude 5mm ... Destructive Reference 
Vibration Resistance-lO to 55Hz amplitude 3mm ... Unerring } 

Shock Resistance-50G (11 rnS) ... Unerring Value 
100G (6mS) ... Destructive 

Enclosure-PST 
Notes: 
• Since this is the polarized relay, confirm the relays performance in the actual circuit, 

prior to use. When relays are expected to be mounted very closely together or to be used 
under strong magnetic fields. 

Single Winding NOll-Latching Substitute AS Prefix for SMD Type 
Must Release or 

Nominal con Operate Reverse. 
con Resistance VoItap Operate 

Onterlnr VoItap t 10% at 20·C Voftap at Us! 
Code !¥DC) at 20·C (0) (VOC) 20·C !¥DC) Price 

A-3W-K 3 64.3 +2.1 +0.3 4.44 
A-4.5WlI 4.5 145 +3.15 +0.45 4:44 
A--5WlI 5 118 +3.5 +0.5 4.44 
A-6W-K 6 257 +4.2 +0.6 4.44 
A-9W-K 9 579 +6.3 +0.9 4.44 
A--12W1l 12 1028 +8.4 +1.2 4.44 
A-18W-K 18 1620 +12.6 +1.8 4.44 
A-24m 24 2880 t16.8 +2.4 4.44 
A-48W« 48 1&80 +33 .• +4.8 4.80 

Single Winding Latching 
Al-3W-K 3 90 +2.1 2.1 4.80 
Al-4.5Y/-K 4.5 203 +3.15 -3.15 4.80 
Al-5W-K 5 250 +3.5 -3.5 4.80 
Al-6W-K 6 360 +4.2 -4.2 4.80 
Al-9W1\ 9 810 +6.3 -6.3 4.80 
AL-12W1l 12 1440 +8.4 -8.4 4.80 
AL-I8W-K 18 2160 +12.6 -12.6 4.80 
Al-24W-K 24 3840 +16.8 -16.8 4.80 

Double Winding latching 

Al-D3W-K 3 P 45 +2.1 
S 45 +2.1 515 

Al-D4.5W-K 4.5 P 101 +3.15 
S 101 +3.15 5.15 

AL-05W« ' 5 P 125 +3.5 
S 125 +3.5 5.15 

Al-D6W-K 6 P 180 +4.2 
S 180 +4.2 5.15 

Al-D9W-K 9 P :~~ +6.~ 
S +6.3 5.15 

AL-OI2W1l 12 P 120 +8.4 
S 120 +8.4 5.15 

Al-DI8W-K 18 P 1080 +1~.6 
S 1080 +12.6 5.15 

AL-D24m 24 P 1920 +16 .• 
5 1920 +16.8 5.15 

Exclusive Sales Agent • ITT COMPONENTS • A Division of ITT Corp. • FAX 714-727-2109 
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4500 

TAKAMI5AWA 
ELECTRIC CD., LTD. 

'i\\ 
~ 
~ 

l-l.Iso/l 
W-0.S08/1 
H - 0.996/1 

CONTACT DATA. 

VB/VS RELAY 

Arrangement-1 Form A or C 15/10 Amp (VS) 
2 Form C 5 Amp (VB) 

Material-Silver Nickel (Standard), silver tin oxide U5A) 
Rating-5 10/15 Amp at 24V DC or 240V AC 

1/6 or 1/3 HP 120V AC motor load 
Inrush Current - 51 or 78A at 120 V AC 
Max. Carrying Current - SPDTI4A, DPDT 7A 
life Expectancy - Mechanical 5 million operations 

Electrical: 100,000 operations at 5 or IDA 24V DC or 240V AC 
200,000 operations at 5 or lOA 120V AC resistive 

3.5 or 7A 24V DC or 240V AC 
30,000 operations at Vs or Ih 120V AC motor load 

COil DATA 
Nominal Voltage - 3 to 60V DC 
Power (at 20°C) - Nominal: O.72W Standard Type 

0.53W High Sensitive Type 
Operate: 0.35W Standard Type 

0.26W High Sensitive Type 
Maximum: 1.4W 

GENERAL 
Dielectric Strength - Min. 1000V AC between open contact 

Min. 5000V AC between all other conductors 
Insulation Resistance - Min. 1000Mfl at 500V DC between conductors 
Surge Strength - 1 O,OOOV. 
Temperature Range - (TV types) -40°C to +SO°C 

Standard types) -40°C to +65°C 
(Sensitive tYpesl -40°C to + 75°C 

Enclosure Standard - Polycarbonate 
- Washable - PBT 

Standard Coil and Contact Combinations 

5 36 
SPOT 6 50 
16A 12 200 

24 820 

5 36 
SPOT 6 50 
lOA 12 200 

24 820 

5 36 
OPOT 6 50 
5A 12 200 

24 820 

High Sensitive Types 
5 47 

SPOT 6 68 
16A 12 270 

24 1100 

5 47 
SPOT 6 68 
IDA 12 270 

24 1100 

5 47 
OPOT 6 68 

5A 12 270 
24 1100 

3.5 
4.2 
8.4 

16.8 

3.5 
4.2 
8.4 

16.8 

3.5 
4.2 
8.4 

16.8 

3.5 
4.2 
8.4 

16.8 

3.5 
4.2 
8.4 

16.8 

3.5 
4.2 
8.4 

16.8 

Ordering 
Code 

VSB· 5TB 
VSB· 6TB 
VSB·l2TB 
VSB·24TB 

VS· 5TBU·E 
VS· 6TBU·E 
VS·12TBU·E 
VS·24TBU·E 

VB· 5TBU·E 
VB· 6TBU·E 
VB·12TBU·E 
VB·24TBU·E 

VSB· 5STB 
VSB· 6STB 
YSB·12STB 
YSB·24STB 

YS· 5STBU·E 
VS· 6STBU·E 
VS·12STBU·E 
VS·24STBU·E 

VB· 5STBU·E 
VB· 6STBU·E 
VB·12STBU·E 
VB·24STBU·E 

$3.69 
$3.69 
$3.69 
$3.69 

$3.33 
$3.33 
$3.33 
$3.33 

$3.82 
$3.82 
$3.82 
$3.82 

$3.77 
$3.77 
$3.77 
$3.77 

$3.53 
$3.53 
$3.53 
$3.53 

$4.04 
$4.04 
$4.04 
$4.04 

RELAYS 

Miniature Power Relays 

'iU 
~ 
~ 

L-1.968" 
W-1.268" 
H-0.949" 

CONTACT DATA 
Arrangement - 1 Form A 
Material - Silver Alloy 
Rating: See Table 

VF RELAY 

Rating 

4500 

Maximum 
Classification Resistive Motor Load Inrush Current 

H 30A 250V AC 2HP 25A 250V AC 70A 200V AC 

M 25A 250V AC 1.5HP 20A 250V AC 60A 200V AC 

L 20A 250V AC IHP 15A 250V AC 55A IOOV AC 

Maximum Carry Current - 30A 
life Expectancy - Mechanical: 5 million operations 

Electrical: 200,000 operations at motor load 
100,000 operations at resistive load 

COIL DATA 
Nominal Voltage - 3 to GOV DC 
Power (at 20oCl- Nominal: 1.2W 

Operate: 0.59W 
Maximum: 3.0W 

GENERAL DATA 
Dielectric Strength - 1200V AC between open contacts 

4000V AC between all other conductors 

Insulation Resistance - 1000Mfl (min.) at 500V DC 
Surge Voltage - 10,000V 
Timing (approx.l- Operate: 15ms at nominal 

Release:3ms at nominal 
Temperature Range - -40°C to + 70°C 

Weight - 55 gr 
Vibration - 10 • 55Hz 
Shock ~ 20G 
Enclosure Cover - Cover - Polycarbonate (PC) 

- Base - Polyetherimide (PEl) 
Standard Coil and Contact Combinations 

Coil Data at 20·C Ordering Code 

Coil 
Nominal Resistance Must Quick PCB 

Coil in Ohms Operate Connect Coil 
Voftage ±10% VoHago Terminals Terminals 

6 30 4.2 VF· SHU VFB· 6HU 
12 120 8.4 Yf'12HU VFB·12HU 
24 480 16.8 VF·24HU VFB·24HU 
48 1920 33.6 VF-48HU VFB·48HU 

6 30 4.2 Vf' 6MU VFB· 6MU 
12 120 8.4 Vf'12MU VFB·12MU 
24 480 16.8 VF·24MU VFB·24MU 
48 1920 33.6 Vf'48MU VFB·48MU 

6 30 4.2 VF· SLU VFB· 6LU 
12 120 8.4 Vf.l2LU VFB·12lU 
24 480 16.8 Vf'24lU VFB·24LU 
48 1920 33.6 Vf'48lU VFB·48lU 

List 
Price 

$8.88 
$8.88 
$8.88 
$8.88 

$8.17 
$8.17 
$8.17 
$8.17 

$7.55 
$7.55 
$7.55 
$7.55 

Exclusive Sales Agent • ITT COMPONENTS • A Division of ITT Corp. • FAX 714·727-2109 
5 Jenner Street • Irvine, California • Phone: (714) 727-3001 • TWX: 910-595-1744 • Telex: 69-1389 

EEM 1991 For manufacturers' sales offices, see yellow pages B·1515 



4500 

The FL Jennings TOH Series microwave relays are de
signed to operate from DC to 2.5 GHz and higher. They 
are used in coaxial transmission lines to open, close, 
and divEtrt signal paths. Applications where stringent 
impedance matching and isolation are required in
clude antenna switching, radar, communications, ra
dio telephones, and cable TV systems. Our technology 
represents the latest developments in materials, per
formance and flexibility. The TOH series microwave re
lays are available in coil terminal, PCB terminal, flying 
lead, and solder lug configurations. Operating volt
ages of 6, 12, 24, and 28 VDC can be specified. 
The TOH Series are built using a new patented method 
that offers efficiency in manufacture. The result pro
vides reliable, proven relays at lower cost. 

RELAYS 

TYPICAL RF CHARACTERISTICS 
MICROWAVE DATA TOH 55 SMA CONNECTOR VERSION 

FREQUENCY RANGE (GHz) DC-200MHz 200-S00MHz 500-1 GHz 

VSWR(MAX.) 1.0S:1 1.08:1 1.09:1 

INSERTION LOSS (MAX. dB) O.OSdB O.OSdB 0.08 dB 

ISOLATION (MIN. dB) 60dB SSdB 48dB 

IMPEDANCE SO OHMS NOMINAL 

MICROWAVE DATA TOH 54 PC BOARD VERSION 

FREQUENCY RANGE (GHz) DC-200MHz 200-S00MHz SOO-1 GHz 

VSWR(MAX.) 1.05:1 1.1 :1 1.17:1 

INSERTION LOSS (MAX. dB) 0.05 dB 0.07dB 0.11 dB 

ISOLATION (MIN. dB) 60 dB 55dB 48 dB 

IMPEDANCE 50 OHMS NOMINAL 

'Frequency Range to 12 GHz Available on Special Order 

ACTUATION DATA COIL VOLTAGE (VDC) 6 12 

RESISTANCE (OHMS ± 10%) 15 60 

CURRENT (MA MAX @ 20' C) 445 230 

SWITCHING TIME 

50WATIS CW@ 1 GHz POWER HANDLING 

MECHANICAL SWITCHING SEQUENCE BREAK BEFORE MAKE 
OPERATING MODE: FAILSAFE 

TEMPERATURE RANGE 

LIFE 

OPERATING AMBIENT: -55'Cm + 85°C 

OPERATING LIFE: 2.5 MILLION CYCLES 

MADE PER MIL-C-39012 

1-1.SGHz 1.S-2.S GHz' 

1.10:1 1.20:1 

0.1 dB 0.1SdB 

4SdB 40dB 

1-1.SGHz 1.5-2.5 GHz' 

1.22:1 1.3:1 

0.15dB 0.24 dB 

45 dB 40 dB 

24 28 

240 330 

115 95 

20 MS(MAX) 

COAXIAL CONNECTORS 

MATERIALS AND FINISHES RF BODY, AL. ALLOY PER 00-A-250/11 CONDo T6 NICKEL PLATED PER MIL-C26074, CL4. 
CONNECTOR SHELL, CRES OCMP. 303 Se, PER ASTM-A-582, COND A, PASSIVATED PER 00-P-35 
CONNECTOR DIELECTRIC, VIRGIN TEFLON PER MIL-P-19468, GROUP A. 

PATENT PENDING . 

CONNECTOR CONTACT, BERYLLIUM COPPER PER 00-C-530, GOLD PLATED PER MIL-G-45204. 
SOLENOID HOUSING, CARBON STEEL LEADED PER 00-S-637, NICKEL PLATED PER MIL-C-26074, CL2. 

.JENNINGS 970 McLaughlin Ave., San Jose, CA 95122 
(408) 292-4025 
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Vacuum Contactors are used to control large 
amounts of DC power and RF currents with ratings 
up to 50 kv and currents up to 600 Amperes continu
ous. These contactors are recommended wherever 
high voltage capability, small size, and high speed 
operation with a long and low maintenance life are 
important. Applications include primary control of 
power supplies, industrial motors, and induction 
heating equipment, RF system tap changing, and 
fault protection of high power transmitters. The 18 
page catalog provides complete specifications with 
a variety of specific applications for 3-pole, high volt
age AC and DC, RF contactors and overcurrent re
lays actuated by solenoid, air or motor drives. 

GENERAL PURPOSE 

.JENNINGS 
EEM 1991 

970 Mclaughlin Ave., San Jose, CA 95122 
(408) 292-4025 

For manufacturers' sales offices. see yellow pages 8-1517 



Relay Testing 
Jennings operates test facilities to provide all environmental, 
high voltage, and radio frequency (RF) test parameters. All re
lays are individually tested prior to shipment for pull-in volt
age, timing characteristics, contact resistance, and dielectric 
strength. 

Vibration, shock, humidity, salt spray, temperature effects, 
current load and reliability tests are regularly performed on a 
sampling basis. 

Mechanical life reliability tests are performed on a sample ba
sis with equipment that only passes relays which cycle with 
proper sequences of contact operation. Some relay types 
have been checked to more than 108 operations. 

Contin· 
Pelk .... 

Warking C.mnt 
Yellllg. Amp. 

IkYi IRMSI 
DCI60 DCIIO 

Hz Hz 

S - Standard Nick,l Tab. 
N300 - Copper 

N400 - Heavy duty copper Bolt Sol. - Solder terminal. 
Fie, - Flying leads T - Thresded mount 

.JENNINGS 970 McLaughlin Ave., San Jose, CA 95122 
(408) 292-4025 
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Applications for these units include high speed switching from 
omnidirectional to directional antennas, transmit-receive 
switching, and switching between transmitters for standby 
control. 
Other applications include crossbar matrices and switching 
trees, CCTV, CATV, and microwave telemetry and data acquisi
tion links, as well as general coaxial instrumentation. 
Jennings vacuum coaxial relays have a recorded history of de
pendable, maintenance free operation. Because of this, they 
were chosen for ground and airborne applications for the track
ing network of the Apollo program and the Atlantic Missile 
Range Communications. 

Fre-

RC1OC5227A24B 90~ 0-100 l05:1 65~ 26.5VDC 
30 z Max to 30M z 

60 
MHz 

RC21A5500F14B 90~ 0-500 1.1:1 60~ 26.5VDC 
30M z Max to 30M z Latching 

400 
MHz 

0.02 Opening SPST 3 'Is" DPDT 30ms 3.8 
dB 20.3 

Closing 
18.7 

0.01 4.8 SPOT 3 'Is" DPDT 40ms 14.0 
dB 

• Power rating applies when connecting line pressurized 45 PSIA Dry Air or 31 
PSIA Dry Nitrogen. 

NOTE: This power ratings is for the frequency at which the relay is most com
monly used. 

± 15% 
t All measurements with a characteristic impedance of 50 ohms. 

The power rating for any point in the frequency range of the unit 
other than that shown may be obtained by consulting factory. 

t t faster operate times can be obtained on most units by coil pulse circuits. 
Information available from factory . 

.JENNINGS 
EEM 1991 

970 McLaughlin Ave., San Jose, CA 95122 
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4500 RELAYS 4500 

High Voltage Relays 
THE EXPERTS IN HIGH VOLTAGE RELAYS AND DC POWER SWITCHING DEVICES. 

THE WORLD'S LEADING 
SUPPLIER OF HIGH VOLTAGE 

SWITCHING DEVICES 
For over a quarter century, Kilovac has 
been dedicated to the design and 
manufacture of high voltage relays, 
contactors, and power control devices. 

Today, Kilovac is recognized as the 
world's leading supplier of high voltage 
switching devices for a broad range of 
critical applications. Kilovac relays are 
used in medical and scientific instruments, 
aircraft power distribution, and 
sophisticated test equipment. Kilovac 
relays have been to the moon in the Lunar 
Rover Vehicle and to the depths of the sea 
on nuclear submarines. 

KILOVAC CAN QUICKLY MEET 
YOUR REQUIREMENTS 

Kilovac can respond quickly to customer 
requirements by developing special relays 
or modifications to existing relays or by 
delivering our standard products quickly. 

Call Kilovac's new Application Hot Line 
at 1-800-253-4560 to discuss your 
application with one of our Sales 
Engineers. 

Kilovac's extensive manufacturing 
capability allows us to respond to your 
needs with a wide variety of special 
modifications and special relays. 

YOU CAN RELY ON KILOVAC 
High voltage circuits are often difficult to 
design and debug. Let us work with you to 
solve your high voltage isolation and 
switching problems. We can often supply 
engineering samples for test and 
evaluation in your circuit or we can conduct 
special tests for you in our well-equipped 
test lab. 

Don't experiment with high voltage ... 
rely on the proven experience of Kilovac 
Corporation. 

Call Kilovac's Application Hot Line at 
1-800-253-4560. 

I VOLTAGE: 11-1-----------270Vdc------------.....;>~ 

.. 
Kllovac Pan Number AP41 , 

SPST-NO, 
Contact Arrangement SPST-NC, 

SPOT, LATCH 

Rated Operating VoHage 270Vdc 

Test Voltage 1500Vac 

Continuous Carry Current 
contacts closed, max. 15 
(amps DC or 60 Hz peak) 

Power Switching 5 Amps 

Contact Resistance .010 
max. (ohms) 

Operate Time, max (ms) 10 

Coil Resistance 290 
(ohms ± 10% @ 20·C) 

CoIIVoHage 4 
28 (Vdc, nominal) 

Nominal Dimensions .650x1.7H (inches) 

Nominal Weight (oz.) 

Mounting Style 
Flange 

(1) Suitable for power swhching. Contact factory for details. 
(2) Gas-filled for power switching on the "make-. 

AP81' 

SPST-NO, 
SPST-NC, 

SPOT 

270Vdc 

1500Vac 

10 

5 Amps 

.010 

10 

290 

28 

2.25Lx.75H 

3 

Printed Circuit 
Board 

(3) Contact resistance in gas-filled relays is tested at 28 Vdc and 1 amp. 

Send for Kllovac catalog 

Kllovac Corporation 
P.O. Box 4422EM, Santa Barbara, CA 93140 USA 
(805) 684-4560 • FAX (805) 884-9679 

AP44' AP22' AP75X' AP150' AP250X' 

SPST-NO, SPST-NO SPST-NO SPST-NO, LATCH SPST·NO 
SPST-NC, 

LATCH 

270Vdc 270 Vdc 270 Vdc 270Vdc 270Vdc 

1500Vac 1500 Vac 1500 Vac 1500 Vac 1500 Vac 

45 65 75 150 250 

15 Amps 50 Amps 75 Amps 150 Amps 250 Amps 

.010 .002 .0025 .001 .001 

10 25 25 20 25 

180 48 56 42 18 

28 28 28 28 28 

.750x2.5H 2.30X4.0H 1.50x2.75H 2.250x3.5H 2.25 Ox5.8 H 

2 10 14 24 36 

Flange Flange Flange Flange Flange 

(4) 12 Vdc and 115 Vdc coils available on request. 
(5) All 270 Vdc products available as a power controller. Contact factory for details. 

Corporation 
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4500 RELAYS 4500 

High Voltage Relays 
THE EXPERTS IN HIGH VOLTAGE RELAYS AND DC POWER SWITCHING DEVICES. 

POWER SWITCHING 
For proper relay performance in hot 
switching applications, the consequences 
of the circuit conditions must be assessed 
for each unique application. It is therefore 
essential that Kilovac be as fully informed 
as possible when recommending relays for 
hot switching applications. To select the 
proper relay, the following information 
should be supplied to the Kilovac Sales 
Engineer: 

a. Type of Load. 
b. Current and voltage values to be 

switched. If capacitative discharge, peak 
current and RC time constant values are 
needed. 

c. Repetition rate or frequency of 
operation desired. 

d. Expected life span. 
Frequently, the only way to determine 

whether a relay will survive a particular 
power switching application is to test it in 
the circuit. These tests ideally can be 
performed in the customer's circuit or, if 
that is not possible, in Kilovac's well
equipped test lab. 

270 VDC APPLICATIONS 
A new generation of 270 Vdc power 
systems are now being developed for 
aerospace and commercial applications. 
These systems offer improvements in 
reliability, maintenance costs, fuel 
consumption, weight, and life-cycle costs 
over the conventional 28 Vdc and 115 Vac 
power systems. 

Conventional switching devices cannot 
reliably switch 270 Vdc loads. Kilovac has 
developed a broad line of products that 
capitalize on the ability of vacuum switches 
to interrupt high voltage, direct current 
loads. Kilovac's 270 Vdc relays, contactors, 
and power controllers offer substantial 
improvements in weight, size, 
performance, and reliability over other 
switching products. 

All Kilovac's 270 Vdc products are also 
available as power controllers with 
electronic sensing and control to provide 
short circuit protection. Whether you need 
to switch 2 amps or 250 amps at 270 Vdc, 
Kilovac has the products you need. Call us 
at 805-684-4560 and request our extensive 
literature package on 270 Vdc products. 

VOLTAGE: 1 .. 1---3.5kV ... · --~I~-----_5kV-------1 ...... 8kV~ 

~ ~f •
~.;;'/ ... 

I 

Kllovac Part Number HC-l HC-3 HC-52 K41A,B K41C K41P K41R K40P K47A,B 

Contact Arrangement SPOT SPOT SPOT SPST-NO, SPOT LATCH LATCHING LATCH SPST-NO, 
SPST-NC, SPOT SPST-NC 

Rated Operating Voltage 3.5KVdc 3.5 KVdc 3.5 KVdc 5.0KVdc 5.0 KVdc 5.0 KVdc 4.0 KVdc 5.0KVdc 8.0 KVdc 

Test Voltage 5.0KVdc 5.0KVdc 5.0 KVdc 6.0 KVdc 6.0 KVdc 6.0KVdc 5.0KVdc 5.0KVdc 9.0 KVdc 

Continuous carry current 
contacts closed, max 25 18 8 15 15 15 15 35 12 
(amps dc or 60 Hz peak) 

Power Switching? N V' V' V' V' N N N V' 
Contact Resistance .010 .020 .5' .020 .020 .020 .020 .020 .030 max (ohms) 

Operate Time, max (ms) 6 6 6 10 10 6 6 10 

Coli Resistance 335 335 335 290 290 80 80 80 920 (ohms ± 10% @ 20·C) 

Coli Voltage' 26.5 26.5 26.5 26.5 26.5 26.5 26.5 26.5 26.5 
(Vdc, nominal) 

NomInal Dimensions .750 x 1.5H .750 x 1.5H .750 x 1.5H .650xl.7H .650 x 2.1H .650 x 1.7H .650 x 2.1H .650 x 1.7H .650 x 1.82H (inches) 

Nominal Weight (oz) .6 

Mounting Style Threaded Threaded Threaded Flange Flange Flange Flange Flange Flange Base Base Base 
(1) Su~able for power switching. Contact factory for details. (3) Contact resistance in gas-filled relays is tested at 28 Vdc and 1 amp. 
(2) Gas·filled for power switching on the "make". (4) 12Vdc and 115 Vdc coils available on request. 

Send for Kilovac catalog 

=1== Kllovac Corporation =_ ==,.. .. - ......... 16> P.O. Box 4422EM, Santa Bar~ra, CA 93140 USA 1'=llsVa=-(805) 684-4560 • FAX (805) 684-9679 = ... I=~ ..... 
Corporation 
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High Voltage Relays 
THE EXPERTS IN HIGH VOLTAGE RELAYS ANI;) DC POWER SWITCHING DEVICES. 

. j ' . 

FEATURES OF VACUUM AND GAS-FILLED RELAYS 
• Smaller size for a given voltage! 
current rating 

• Extremely low and stable contact 
resistance in vacuum relays 

• No contact oxidation due to arcing 
• Faster operate times 
• High resistance to thermal and 
mechanical shock 

• Capable of switching high inrush 
currents using gasrfilled relays 

• Safe use in explosive or corrosive 
atmospheres 

• No contact maintenance 
• Usable at frequencies above 30 MHz 
• Rapid arc extinguishment for power 
switching in vacuum relays 

• Can be mounted in any orientation 

VOLTAGE: I .. 1-----8kV ------1f-------10kV -------.....;)~ 

Kllovac Part Number HC-2 HC-4 

Contact Arrangement 
SPOT SPOT 

Rated Operating Voltage 8.0 KVdc 8.0KVdc 

Test Voltage 10.0 KVdc 10.0 KVdc 

Continuous carry current 
contacts closed, max 25 15 
(amps dc or 60 Hz peak) 

Power Switching? N yl 

Contact Resistance .010 .020 
max (ohms) 

Operate Time, max (ms) 6 6 

Coli Resistance 335 335 (ohms ±10% @ 20·C) 

Coil Vohage4 26.5 26.5 (Vdc, nominal) 

Nominal Dimensions 1.130x1.88H 1.130x1.88H (inches) 

Nominal Weight (oz) . 1.25 1.25 

Mounting Style Threaded Threaded 
Base Base 

(1) Suitable lor power switching. ContaC1laC1ory lor details. 
(2) Gas·lilled lor power switching on the "make". 

Send for KlJovac catalog 

KlJovac Corporation 
P.O. Box 4422EM, Santa Barbara, CA 93140 USA 
(805) 684-4580 • FAX (805) 684·9679 

HC-6 

SPOT 

8.0KVdc 

10.0 KVdc 

8 

yl 

.()5()3 

6 

335 

26.5 

1.130x1.88H 

1.25 

Threaded 
Body 

i. 
.. 

H-18 K81A,B K81C, K43A,B K43C 

OPOT SPST-NO, SPOT SPST-NO, SPOT 
SPST-NC SPST-NC 

8.0KVdc 10.0 KVdc 10.0 KVdc 10.0 KVdc 10.0 KVdc 

10.0 KVdc 11.0 KV!lc 11.0 KVdc 11.0 KVdc 11.0 KVdc 

10 10 10 15 15 

yl yl yl yl yl 

.020 .050 .050 .020 .020 

15 10 10 10 10 

250 290 290 290 290 

26.5 26.5 26.5 26.5 26.5 

1.5Dx1.97H 2.25Lx.75H 2.5Lx.75H .650x2.18H .65Dx2.62H 

4 1.5 2 

Threaded Printed Circuit PC Flange Flange 
Base Board 

(3) ContaC1 resistance in gastlilled relays is tested at 28 Vdc and 1 amp. 
(4) 12 Vdc and 115 Vdc coils available on request. 

• ".= =6 - ii .:-:c... F==Il..,~ .. 8 

·,IIV··',11 i .... V W' 
Corporation 

K43R 

LATCHING 
SPOT 

10.0KVdc 

11.0 KVdc 

15 

N 

.020 

6 

80 

26.5 

.65Dx2.62H 

Flange 

a·1522 For manufacturers' sales offices, see yellow pages . EEM 1991 
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High Voltage Relays 
THE EXPERTS IN HIGH VOLTAGE RELAYS AND DC POWER SWITCHING DEVICES. 

Typical high voltage relay applications 
are listed below: 
COMMUNICATIONS-H.F. SSB radio, 
digital antenna couplers and tuners, 
transmit/receive switching. 
TEST EQUIPMENT-Electrostatic dis
charge testing, dielectric testing, cable 
and harness testing. 
AEROSPACE POWER SWITCHING
Aircraft, space systems, submarine, 
and ground equipment where 48 Vdc, 
155 Vdc, 270 Vdc, and 20 KHz switching 
and control is required. 

TYPICAL APPLICATIONS 

RADAR-Pulse forming networks, mod
ulators/transmitters, TWT and klystron 
switching. 
GENERAL-5afety interlock applica
tions, high voltage power supplies, 
polarity reversal, nuclear instrumenta
tion, switching in explosive or corrosive 
atmospheres. 
LASERS-Pulse forming network dis
charge, safety interlock, simmer circuit 
isolation, Pockels Icell isolation. 

SEMICONDUCTOR PROCESSING 
PLASMA ETCHING-Multiple target 
switching. 
HIGH INTENSITY LIGHTING 
SYSTEMS 
MEDICAL INSTRUMENTS-Heart 
defibrillators, surgical lasers, mag
netic resonance imaging (MRI), 
Electrophoresis. 

VOLTAGE: I ~12kV-+-------------15kV""I------------)~ 

Kilovac Part Number 

Contact Arrangement 

Rated Operating Voltage 

Test Voltage 

Continuous carry current 
contacts closed, max 
(amps dc or 60 Hz peak) 

Power Switching? 

Contact Resistance 
max (ohms) 

Operate Time, max (ms) 

Coil Resistance 
(ohms ± 10% @ 20'C) 

Coil Voltage' 
(Vdc, nominal) 

H-14 

OPOT 

12.0 KVdc 

15.0 KVdc 

30 

.015 

20 

120 

26.5 

K46A, B 

SPST-NO, 
SPST-NC 

15.0 KVdc 

17.0 KVdc 

45 

N 

.010 

10 

290 

26.5 

1iiiII ..... 

W· 

KC-2 KC-8 

SPOT SPOT 

15.0 KVdc 15.0 KVdc 

17.0 KVdc 17.0 KVdc 

50 30 

N 

.012 .025 

15 15 

250 180 

26.5 26.5 

""i'.fIIIi 
>.' 1 .. .. t r ;/ 

KC-ll KC-12 KC-l52 KC-16' 

SPOT SPOT SPOT SPOT 

15.0 KVdc 15.0 KVdc 15.0 KVdc 15.0 KVdc 

17.0 KVdc 17.0 KVdc 17.0 KVdc 17.0 KVdc 

50 30 12 12 

N Y' Y' 

.012 .025 1.0' 1.0' 

15 15 15 15 

250 180 180 180 

26.5 26.5 26.5 26.5 

Nominal Dimensions 
(inches) 

1.BOx2.77H .750x2.5H 1.370x2.26H 1.370x2.26H 1.370x2.26H 1.370x2.26H 1.370x2.26H 1.370x2.26H 

Nominal Weight (oz) 

Mounting Style 

8 

Threaded 
Base 

1.8 

Flange 

(1) Suitable for power switching. Contact factory for details. 
(2) Gas-filled for power switching on the "make". 

Send for Kllovac catalog 

Kllovac Corporation 
P.O. Box 4422EM. Santa Barbara. CA 93140 USA 
(805) 684-4560 • FAX (805) 684-9679 

3 3 

Flange Flange 

3 

Threaded 
Base 

3 

Threaded 
Base 

3 

Flange 

3 
Threaded 

Base 

(3) Contact resistance in gas-filled relays is tested at 28 Vdc and 1 amp. 
(4) 12 Vdc and 115 Vdc coils avaJlable on request. 

= ,., •• 
II &5~~ .. = =--:'===.8 .-- --. -- - .... =-ii" II .. SV- Ii~ = .. ==~ .'=1...., 

Corporation 

EEM1991 For manufacturers' sales offices, see yellow pages 

H-8 

SPOT 

15.0 KVdc 

20.0 KVdc 

15 

Y' 

.015 

15 

265 

26.5 

1Dx3H 

3 
Threaded 

Base 

e-1523 
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High Voltage Relays 
THE EXPERTS IN HIGH VOLTAGE RELAYS AND DC POWER SWITCHING DEVICES. 

All Kilovac relays have either a vacuum or 
gas dielectric. Both have the obvious 
benefit Of providing high voltage isolation in 
a small package, but each has unique 
characteristics which should be 
considered. 

VACUUM AS A DIELECTRIC 
A vacuum is, in many ways, the ideal 
dielectric. Since most high voltage arcs are 
initiated by the ionization of the insulating 
medium, absence of any such media (Le., 
a hard vacuum) produces the greatest 
possible isolation between contact elec
trodes. In a vacuum of 1o-e mm of mercury, 
dielectric strengtl)s can be achieved on the 
order of 2000 V/mil. A vacuum dielectric 
has the additional advantage of providing 
an inert, non-oxidizing atmosphere in which 
high voltage contacts operate. 

The chief advantage in using a 
vacuum relay is that it has low and stable 
contact resistance over the life of the relay. 

Vacuum relays are typically 
recommended whenever low and stable 
contact resistance is needed or when 
power switching that requires load 
interruption is called for. 

GAS AS A DIELECTRIC 
Because of the arc suppression 
characteristics of electronegative gas, gas
filled relays are generally more suitable for 
power-switching on the "make" or N.O. 
contacts, as used in the capacitive 
discharge of heart defibrillator circuits or 
pulsed lasers. 

When the relay is switched, ionization 
of the gas causes electrical continuity to 
occur before mechanical continuity is 
achieved. Thus, contact bounce may occur 
without interruption of the circuit if circuit 
voltage is above 3500 volts. This 
phenomenon contributes to the long life 
gas-filled relays demonstrate in capacitive 
discharge circuits. 

VOLTAGE: 1;t-15kV-+-20kV .. , -tfl-----------25kV----------). 

I 
Kilovac Part Number H-2a H-19 H-17 

4PDT DPDT SPDT 
Contact Arrangement 

Rated Operating Voltage 15.0KVdc 20.0 KVdc 25.0KVdc 
Test Voltage 17.0KVdc 25.0 KVdc 30.0KVdc 
Continuous Carry Current 
contacts closed, max. 30 30 30 
(amps DC or 60 Hz peak) 
Power Switching V' V' V' 
Contact Resistance .020 .015 .015 max. (ohms) 
Operate Time, max. (ms) 30 30 25 
Coil Resistance 130 225 120 (ohms ±10% @ 20·C) 
Coil Voltage' 26.5 26.5 26.5 (Vdc, nominal) 
Nominal Dimensions 2.3Dx3.92H 2.28Dx3.25H 2.38Dx3.57H (inches) 
Nominal Weight (oz.) 16 7 5 

Mounting Style Threaded Threaded Flange 
Base Base 

(1) Suitable for power switching. Contact factory for details. 
(2) GaS\filied lor power swHching on the "make". 

Send for Kllovac catalog 

Kllovac Corporation 
P.O. Box 4422EM, Santa Barbara, CA 93140 USA 
(805) 684-4560 • :FAX (805) 684-9679 

~ 
"'!Ifi' 

KC-22 
SPST-NO 

25.0 KVdc 
28.0 KVdc 

65 

V' 

.005 

18 

120 

26.5 

.. 
KC-32 

SPST-NC 

25.0 KVdc 
28.0KVdc 

45 

V' 

.010 

18 

120 

26.5 

.. .. 

KC-282 KC-382 KC-30 
SPST-NO SPST-NC SPST-NO 

25.0 KVdc 25.0KVdc 25.0KVdc 
28.0 KVdc 28.0KVdc 28.0KVdc 

30 15 55 

V' V' N 

1.0' 1.0' .010 

18 18 18 

120 120 120 

26.5 26.5 26.5 

1.31 Sqx4.0H 1.31 Sqx4.0H 1.31 Sqx4.0H 1.31 Sqx4.0H 1.31 Sqx4.0H 

10 10 10 10 10 
Threaded Threaded Threaded Threaded Threaded 

Base Base Base Base Base 
(3) Contact resistance in gasllilled relays is tested at 28 Vdc and 1 amp. 
(4) 12 Vdc and 115 Vdc cells available on request. 

111=1 
=~ - ....-....- -.. ~8 -..., --..-.=...--.~ ii. = == "ii- - - =\." !'IIVVQ - ... -- - Corporation 
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K62. 
SPST-NO, 
SPST-NC, 

SPDT 
25.0KVdc 
30.0KVdc 

18 

Y' 

.025 

15 

125 

26.5 

1.98Sqx2.8H 

12 
Threaded 

Base 

EEM 1991 
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High Voltage Relays 
THE EXPERTS IN HIGH VOLTAGE RELAYS AND DC POWER SWITCHING DEVICES. 

LOW LEAKAGE, HIGH 
VOLTAGE RELAYS 

Kilovac has specialized relays for test 
equipment and instrument applications 
which require very low leakage currents 
and/or very high insulation resistance. We 
can provide you with standard relays or 
special relays built for your application with 
leakage currents in the picoamp range and 
insulation resistance of 10" or 10" ohms. 
Call our Application Hot Line at 
1-800-253-4560 for more information. 

KILOVAC MEDICAL RELAYS 
Kilovac has supplied high voltage relays for 
a number of medical applications ranging 
from portable heart defibrillators to 
magnetic resonance imaging equipment. 
Kilovac relays are used as polarity reversal 
switches in electrophoresis equipment 
to analyze DNA and in kidney stone 
lithotrypters to discharge energy stored in 
high voltage capacitors which crushes 
kidney stones with powerful sound waves. 

The small size and high reliability of 
Kilovac relays make them ideally suited for 

portable, batterY operated equipment. 
Kilovac maintains an on-going reliability 
test program to ensure that all relays 
continue to perform reliably time after time. 
In addition, since medical relays are often 
considered a "Critical Component" by the 
FDA, Kilovac maintains the required qtlality 
control and configuration control systems 
necessary to meet these strict standards. 

Call our Application Hot Line at 
1-800-253-4560 for help with your medical 
relay application. 

VOLTAGE: I ~ 28 kV-t----' 30 kV ---+.---35 kV~--+--- 50 kV --~I~ 65 kV ~ 

Kilovac Part Number KC-20 H-23 

SPST-NO SPST-NC 
Contact Arrangement 

Rated Operating Voltage 28.0 KVdc 30.0 KVdc 

Test Vohage 30.0KVdc 35.0KVdc 

Continuous Carry Current 
contacts closed, max. 110 30 
(amps DC or 60 Hz peak) 

Power Switching N y, 

Contact Resistance .005 .015 
max. (ohms) 

Operate Time, max. (ms) 18 30 

Coil Resistance 120 120 
(ohms ±10% @ 20·C) 

Coil VoHage' 26.5 26.5 (Vdc, nominal) 

Nominal Dimensions 1.31 Sq x 4.0 H 20 x 3.62 H (inches) 

Nominal Weight (oz.) 10 

Mounting Style 
Threaded 

Base 
(1) Suitable for power switching. Contact factory for details. 
(2) Gas-filled for power switching on the "make". 

Send for Kllovac catalog 

Kllovac Corporation 

7 

Threaded 
Base 

P.O. Box 4422EM, Santa Barbara, CA 93140 USA 
(805) 684-4560. FAX (805) 684-9679 

H-24 

SPST-NO 

30.0 KVdc 

35.0KVdc 

30 

y, 

.015 

30 

120 

26.5 

2 Ox3.62 H 

7 

Threaded 
Base 

c~ 
K-6F H-35 H-25 K64C' K65C' 

SPST-NO, SPOT SPOT SPOT SPOT 
SPST-NC, 

SPOT 

35.0 KVdc 35.0 KVdc 50.0KVdc 50.0 KVdc 65.0 KVdc 

4O.0KVdc 40.0KVdc 60.0 KVdc 60.0KVdc 75.0 KVdc 

14 10 30 14 TBO 

y, y, y, y, y, 

.53 .015 .015 .53 13 

15 30 60 15 25 

125 50 120 80 80 

26.5 26.5 26.5 26.5 26.5 

1.980 x2.8 H 8.4 Lx 6.03 H 20 x 7.5 H 1.980 x 2.8 H 1.98 0 x 4.25 H 

12 15 30 12 

Threaded Threaded Threaded Threaded 
Base Base Base Base 

(3) Contact resistance in gas\'illed relays is tested al28 Vdc and 1 amp. 
(4) 12 Vdc and 115 Vdc cells available on request. 

Ii - •• _I_.~- - -8 

i'-I·i= -Vrir ..... • \J.- .... ~ 
Corporation 

14 

Threaded 
Base 
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WHY do 40, 000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

(213) 452·1229 II 
RELAYS SWITCHES TIMERS .:c::~ 

Aleph International Aero ATC 
Allied Controls Alco Agastat CIRCUIT 
American-Zeitler American Switch Amperite BREAKERS 

CIRCUIT BREAKERS Aromat AMP Antex FUSES & 

Airpax AT&T Aromat Crouzet FUSEHOLDERS 

Aromat Bosch Arrow Hart Eagle Signal • Heinemann C.P. Clare . Carlingswitch Guardian 

Polter & Brumfield Coto Cherry Electric Industrial Timer 
Crydom Controls C&K Magnecraft ¥ EAC EECO Master Electronics 
Elec-Trol Electro-Mech Midtex 

CONNECTORS & Fujitsu Electronic Compo Group National Controls KNOBS 
SOCKETS Gordos Grayhill Omron 

AMP Graytlill Landis & Gyr Polter & Brumfield 

@ Amphenol Guardian Linemaster SSAC 

H Aromat Hi-G Master Specialties Struthers-Ounn 
Curtis Idec McGill Syracuse Electronics 
Custom Connector ITT Microswitch 
Idec Line Eleclric Omron 
Lumberg Magnecraft Oslo TERMINAL BLOCKS 

LAMPS & LEOS 

Master Electronics Master Electronics OTTO Beau 

~ 
Panduit MEC Saia Buchanan 
Polter & Brumfield Midtex Unimax Curtis 
Souriau Omran Electrovert 
Vernitron-Beau Polter & Brumfield Kulka 
Welcon!Welis RBM INDUCTORS Magnum ~ Schrack Jeffers Marco 

Siemens RDI 
COUNTERS Sigma Underwriters Safety SWITCHES 

Engler Stantel PHOTOELECTRIC Vernitron-Beau 
Hecon Struthers-Dunn 

Aromat Weidmuller • IVO Telemecanique 
Dolan-Jenner I , 

Kessler-Ellis Theta-J Omron TRANSFORMERS 
Master Electronics Triridge Photoswitch! AB Dormeyer 
Omron Skan-A-Matic Microtran RELAYS 

Redington FUSES Sola 0 Red Lion Bussmann Stancor 

~ 
Sodeco!Maxmar litlelfuse PROXIMITY Thordarson 
Stemco Underwriters Safety Agastat Triad 
Veeder-Root 

Electro U.T.C. 

KNOBS Omron INDICATOR LIGHTS 

DIODES Cosmo!Kurz-Kasch WIRE, WIRING 
Generallnstr. 

Raytheon!Panel Products DEVICES & HWR. 
~. POTS & RESISTORS Alpha "....."t)~ 

INDICATORS, Clarostat Belden ,-.".,., 
LAMPS& LED Ohmite Buchznan ~" FANS IDI Electrovert 

Aromat SOLENOIDS 
lEE Havey Hubbell 

U.S. Toyo JKL Iboco 
Leecraft SOLENOID H.H. Smith 

,,~ Lumex Dormeyer Modor 
FILTERS Stanley Guardian Panduit ~~~~, Curtis Sylvania line Electric Pomona 

8-1526 For manufacturers' sales offices, see yellow pages EEM 1991 
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LEACH" 
SUBMINIATURE RELAYS 

LEACH®CORPORATION 

P.O. Box 5032 
6900 Orangethorpe Ave. 
Buena Park, CA 90622-5032 
Phone: (714) 739-0770 
FAX: 739-1713 

LEACH SERIES: 

DESIGNED ID: 
APPUCABlf MS NUMBER(S): 

lC,XL,XA 
SERIES III DESIGN 
low level to 5 Amp 

2 PDT 
Non-latch & Latch 

MIL-R-6100 
M6106121, 27, 38, 54 

ELECTRICAL DATA 
Con1act Rating (Amps): 

28 VDC: 
Resistive 5 
Inductive 3 
Motor 2 
Lamp 1 

1151200 VAC, 400 Hz, 30, Same as DC except inductive 
(Case Grounded) 

Nominal Coil Voltage(s): 
DC Non-Latch 
DC Latch 
AC Coil 

Coil Resistance(s) Ohms: 
DC Non-Latch 
DC Latch 
AC Coil, Current, I Max. 

Operate Time, Maximum (MS): 
DC Non-Latch 
DC Latch 
AC Coil 

Release Time, Maximum (MS): 
DC Non-Latch 
DC Latch 
AC Coil 

Bounce Time, Maximum (MS) 

ENVIRONMENTAL 
Sinusoidal Vibration, 
Maximum G 

Shock, Minimum G 

is 5 amp and motor is 
3 amp 

6112128148 VDC 
6112128 VDC 

28,1151200 VAC 
50-400 Hz 

301125/50011600 
43/182/730 

.1001.0401.024 

4 
4 
4 

4 
NlA 
4 

0.5 

DATA 
30 

70 to 3000 Hz 

200 

MECHANICAL DATA 
Weight, oz.lgrams, Max. .56 oz. (16 g.) 

Dimensions, in., Max. 0.810 x 0.410 x 0.640 
LxWxH 

Socke1s Available: 
Non-Latch DC Coil SO-1064-001 
Latch DC Coil SO-1064-003 
Non-Latch AC Coil SO-l 064-1 0444 
28 VAC Coil SO-l 064-1 0445 

NOTES: 5 mounting styles 
4 terminal types 

I 

RELAYS 4500 

Quick Reference Guide 
Leach products have been setting the standards in both technology and reliability for more than 70 years. 
Our products are aboard virtually every major U.S. airborne and cOl'llmercial program involving aircraft, 
missiles, satellites and space launch vehicles as well as submarines, ships, tanks, and ground vehicles. 
This guide describes our relay product line ranging from 5 amp dry circuit subminiatures to 400 amp 
power contactors, time delay relays and solid state relays. 

'( YL, YA XC, XCL 
SERIES III DESIGN SERIES III DESIGN 
Low level to 5 Amp Low level to 10 Amp 

4 PDT 1 PDT 
Non-Latch & Latch Non-Latch & Latch 

MIL-R-6106 MIL-R-6106 
M6106122, 28, 39, 55 NlA 

5 10 
3 6 
2 4 
1 2 

Same as DC except inductive Same as DC except inductive 
is 5 amp and motor is . is 10 amp 

3 amp 

6112128148 VDC 6112128148 VDC 
6112128 VDC 6112128 VDC 

28, 1151200 VAC 
50-400 Hz 

251100140011275 251125150011600 
37/1481600 730 

.1201.0401.028 

6 6 
6 6 
5 NlA 

6 6 
NlA NlA 
25 NlA 

0.5 1.0 

30 30 
70 to 3000 Hz 70 to 3000 Hz 

200 200 

1.00 oz. (30 g.) .56 oz. (16 g.) 

0.810 x 0.810 x 0.640 0.810 x 0.410 x 0.640 

SO-1006-OO1 SO-l 064-1 0425 
SO-1066-003 SO-l 004-1 0534 

SO-l 066-1 0385 NlA 
SO-l 066-1 0386 NlA 

5 mounting styles 5 mounting styles 
3 terminal types 4 terminal types 

YC, YeL, YCA 
SERIES III DESIGN 

Low level to 10 Amp 
3 PDT 

Non-Latch & Latch 

MIL-R-6106 
M6106/24, 29, 40 

10 
6 
4 
2 

Same as DC except inductive 
is 8 amp 

6112128148 VDC 
6112128 VDC 

28, 1151200 VAC 
50-400 Hz 

251100140011275 
600 

.1201.0401.028 

6 
15 
15 

6 
NlA 
25 

1.0 

30 
70 to 3000 Hz 

200 

1.09 oz. (31 g.) 

0.810)( 0.810 x 0.640 

SO-1065-001 
SO-1005-OO3 

SO-l 065-1 0392 
SO-l 065-1 0393 

5 mounting styles 
3 terminal types 

J, JA,.A. 
BALANCED FORCE DESIGN 

Low level to 12 Amp 
2 PDT 

Non-Latch & Latch 

MIL-R-6106 
Non-Latch: MS27401 

Latch: M6106150 

12 
8 
4 
2 

Same as DC rating except 
resistive is 10 amp 

6112128148 VDC 
6112128148 VDC 
28, 1151200 VAC 

50-400 Hz 

20180/32011000 
381150/60011600 

.240/.040/.024 

10 
10 
15 

10 
NlA 
50 

1.0 

30 
70 to 3000 Hz 

200 

1.40 oz. (40 g.) 

DC: 1.015 x 0.515 x 1.000 
AC: 1.015xO.515xl.125 

SO-1049-8309 
SO-1055-8690 
SO-1049-8772 
SO-1055-8774 

5 mounting styles 
4 terminal types 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1527 



4500 RELAYS 

SUBMINIATURE RELAYS 

LEACH®CORPORATION 
p.o. Box 5032 
6900 Orangethorpe PIle. 
Buena Park, CA 90622-5032 
Phone: (714) 739-0nO 
FAX: 739-1713 

LEACH SERIES: 

DESIGNED TO: 
APPUCABLE MS NUMBER(S): 

K,KA,KL 
BALANCED FORCE DESIGN 

Low level to 12 Amp 
4 POT 

Non-Latch & Latch 

MIl:-R-6106 
Non-Latch: MS27400 

Latch: M6106151 

ELECTRICAL DATA 
Contact Rating (Amps): 

28 VDC: 
Resistive 12 
Inductive 8 
Motor 4 
Lamp 2 

1151200 VAG, 400 Hz, Same as DC rating except 
30, (Case Grounded) resistive is 10 amp 

Nominal Coil VoHage(s): 
DC Non-Latch 6112128148 VDC 
DC Latch 6112128148 VDC 
AG CoH 28, 1151200 VAG 

50-400 Hz 

Coli Resis1ance(s) Ohms: 
DC Non-Latch 18/7012901890 
DC Latch 281112145011500 
AG Coil Current, I Max. .1201.0401.028 

Operate TIme, Maximum (MS): 
DC Non-Latch 15 
DC Latch 15 
AG Coil 20 

Release TIme, Maximum (MS): 
DC Non-Latch 15 
DC Latch NlA 
AG Coil 50 

Bounce TIme, Maximum (MS) 1.0 

ENVIRONMENTAL DATA 
Sinusoidal Vibration, 
Maximum G 

Shock, Minimum G. 

30 
70 to 3000 Hz 

200 

MECHANICAL DATA 
Weight, oz./grams, Max. DC: 2.5 oz. (71 g.) 

AC: 2.7 oz. (77 g.) 
Dimensions, In., Max. 1.015 x 0.015 x 1.000 
LxWxH 

Sockets Available: 
Non-Latch DC CoH 80-1048-8308 
Latch DC Coil So-1056-8691 
Non-Latch AG Coil 80-1048-8776 
28 VAG Coil 80,.1048-8779 

NOTES: 5 mounting styles 
3 terminal types 

Jc, JCA, JeL; .IS, JSA()J 
BALANCED FORCE DESIGN 

Low level to 25 Amp 
1 PDT 

Non-Latch & Latch 

MIl:-R-6106 
Non-Latch: M6106l19 

Latch: M6106120 

JC, JCA, JCL()J JS, JSAI!I 
25 10 
12 10 
10 4 
5 4 

Same as DC NlA 
rating See Notel!l 

6112128148 VDC 
6112128148 vac 
28,1151200 VAG 

50-400 Hz 

20180132011000 
381150160011600 

.1001.0401.024 

10 
10 
15 

10 
NlA 
50 

1.0 

30 
70 to 3000 Hz 

200 

1.6 oz. (45 g.) 

DC: 1.015xO.515xl.000 
AC: 1.015xO.515xl.125 

SO-1063-9033 
80-1063-9036 
80-1063-9034 

NlA 

4 mounting styles 
4 terminal types 

Special models available. 
()J JS, JCA & JCL @ 50 ACC 
& 80 amp 400 Hz overload. 
I!I JS/JSA only designed to 
switch 115 VAG, 60 Hz case 
grounded; JS has 20 amp 

overload capabilities 

KC, KCA, KCL 
BALANCED FORCE DESIGN 

Low level to 25 Amp 
3 PDT 

Non-Latch & Latch 

MIl:-R-6106 
Non-Latch: MS277 43 

Latch: MS2n 42 

25 
12 
10 
5 

Same as DC except inductive 
is 15 amp 

6112128148 VDC 
6112128148 VDC 
28, 1151200 VAG 

50-400 Hz 

18/7012901890 
281112145011500 

.1201.0401.028 

15 
15 
20 

15 
NlA 
50 

1.0 

30 
70 to 3000 Hz 

200 

3.0 oz. (85 g.) 

1.015 x 1.015 x 1.000 

SO-l 057-8912 
SO-1058-8913 
SO-1062-8917 

NlA 

5 mounting styles 
3 terminal types 

lCD, ICDA, 1(IJL 
BALANCED FORCE DESIGN 

Low level to 25 Amp 
3 PSTINQ 2 amp 1 PDT Aux 

Non-Latch & Latch 

MIL-R-6106 
Non-Latch: M6106113 

Latch: M6106112 

25 
12 
10 
5 

Same as DC except inductive 
is 15 amp 

6112128148 VDC 
6112128148 vac 
28, 1151200 VAG 

50-400 Hz 

18/701290/890 
2811121450/1500 

.1201.0401.028 

15 
15 
20 

15 
NlA 
50 

1.0 (Aux 4) 

30 
70 to 3000 Hz 

200 

3.0 oz. (85 g.) 

1.015 x 1.015 x 1.000 

SO-1059-8914 
80-1060-8915 
80-1061-8916 

NlA 

5 mounting styles 
3 terminal types 

Same design as KG series 
with added auxiliary pole 

8-1528 For manufacturers' sales offices, see yellow pages 
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. KM 
BALANCED FORCE DESIGN 

50 Amp 
1 PSTIOB 

Non-Latch & Latch 

MIl:-R-6106 
NlA 

50 
15 
30 
15 
NlA 

(see notes) 

6112128 VDC 
6112128 VDC 

NlA 

18/701290 
2811121450 

NlA 

15 
15 
NlA 

15 
NlA 
NlA 

1.0 

30 
70 to 3000 Hz 

50 

3.0 oz. (85 g.) 

NlA 
NlA 
NlA 
NlA 

Special models available; 
contact factory for auxiliary 

contacts, and additional 
Information 

EEM 1991 



4500 

LEACH~ORPORATION 

P.O. Box 5032 
6900 Orangethorpe Ave. 
Buena Park, CA 90622-5032 
Phone: (714) 739-0770 
FAX: 739-1713 

LEACH SERIES: 

DESIGNED TO: 

APPUCABLE MS NUMBER(S): 

9123 
25 Amp 

3 PSTINO DB 

MII:R-6106 

MS27997 

ELECTRICAL DATA 
ConIact Rating (Amps): 

28 vaC: 
Resistive 25 
Inductive 25 
Motor 25 
Lamp NlA 

115 VAG, 400 Hz, 30: 
Resistive 25 
Inductive 25 
Motor 25 
Lamp NlA 

115 VAG, 50160 Hz, 30: 
Resistive 15 
Inductive 15 
Motor 7 
Lamp NlA 

[j] 

Resistance, Ohms ± 10% 500 
@ 25"C for 28 vac 

Nominal Coil Voltage(s) 28 vac 
115 VAG, 400 Hz 
115 VAC, 60 Hz 

Operate Time, Maximum (MS): 
AG Coils 30 
DC Coils 25 

Release Time, Maximum (MS): 
AG Coils 50 
DC Coils 10 

Bounce Time, Maximum (MS) 2 

ENVIRONMENTAL DATA 
Sinusoidal Vibration, 
Maximum 6 

Shock, Minimum 6 

MECHANICAL 
Weight, ozJgrams, Max. 

Dimensions, in., Max. 
LxWxH 

NOTES: 

DATA 

15 G 
5510 1500 Hz 

50 

20 oz. 

3.73 x 3.305 x 2.50 

Auxniary 5 amp contacts 
available. [j] 440 Vac 60 Hz 

delta ratings available 

RELAYS 

POWER CONTACTORS 

9124 
50 Amp 

3 PSTINO DB 

MII:R-6106 

MS27222 

50 
50 
50 
NlA 

50 
50 
50 
NlA 

30 
30 
15 
NlA 

[j] 50 

500 

28VDC 
115 VAG, 400 Hz 
115 VAG, 60 Hz 

30 
25 

50 
10 

2 

156 
5510 1500 Hz 

50 

20 oz. 

3.73 x 3.305 x 2.50 

Auxiliary 5 amp contacts 
available. [j] 440 Vac 60 Hz 

delta ratings available 

9125 
50 Amp 

3 PDT-CO DB 
6 PSTINO DB 

MII:R-6106 

50 
50 
50 
NlA 

50 
50 
50 
NlA 

30 
30 
15 
NlA 
[j] 

500 

28VDC 
115 VAG, 400 Hz 
115 VAG, 60 Hz 

30 
25 

50 
10 

2 

156 
70 to 1500 Hz 

50 

46.4 oz. 

6.21 x 3.80 x 2.70 

Auxiliary 5 amp contacts 
available. [j] 440 Vac delta 

60 Hz ratings available 

9207 
25 to 100 Amp 
3 PSTINO DB, 

4 PSTINO DB, 2 PlNo, 
2 PINC DB 

MII:R-6106 
DESC Spec 84192 

25-100 
25-100 
25-100 

NlA 

25-100 
25-100 
25-100 

NlA 

50 
50 
50 
NlA 
[j] 

44.50 

. 
28VDC 

115 VAC, 400 Hz 
115 VAG, 60 Hz 

40 
30 

50 
20 

10 

106 
55 to 500 Hz 

50 

28 oz. 

3.63 x 3.62 x 2.875 

unsealed rotary, 1, 2, 3 and 
4 pole; awdliary contacts 

from 5 to 25 amps available 
[j] 440 Vac 60Hz 
wye/delta rated 

EEM 1991 For manufacturers sales offices, see yellow pages 
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9213 
25 to 100 Amp 

3 PSTlNo, 4 PSTlNo, 
2 PlNo, 2 PINC DB 

MII:R-6106 

25-100 
25-100 
25-100 

NlA 

25-100 
25-100 
25-100 

NlA 

50 
50 
50 
NlA 
[j] 

44.50 

28 vac 
115 VAG, 400 Hz 
115 VAG, 60 Hz 

40 
30 

60 
20 

10 

106 
5510 1500 Hz 

50 

44.8 oz. 

4.22 x 4.23 x 4.53 

Sealed rotary, 1, 2, 3 and 4 
poie; auxiliary contacts from 

5 10 25 amps available 
[j] 440 Vac 60 Hz 
wye/delta rated 

8-1529 



4500 RELAYS 

POWER CONTACTORS 

LEACH~ORPORATION 

P.O. Box 5032 
. 6900 Orangethorpe Ave. 

Buena Park, CA 90622-5032 
Phone: (714) 739-onO 
FAX: 739-1713 

LEACH SERIES: 

DESIGNED m: 
APPUCABLE MS NUMBER(S}: 

ELECTRICAL 
Contact Rating (Amps): 

28 VDC: 
Resistive 
Inductive 
Motor 
Lamp 

115 VAC, 400 Hz, 30: 
Resistive 
Inductive 
Motor 
Lamp 

115 VAC, 50/60 Hz, A: 
Resistive 
Inductive 
Motor 
Lamp 

Resistance, Ohms ± 1 0% 
@ 250(; for 28 VDC 

Nominal Coil VoIIage(s} 

Operate Time, Maximum (MS): 
AC Coils 
DC Coils 

Release Time, Maximum (MS): 
AC Coils 
DC Coils 

Bounce Time, Maximum (MS) 

H, HT SERIES 
60 Amp 

3 PSl; 3 PDT, 1 PDT-DB· 
Magnetic Latch 

DATA 

MIL-R-6106 

MS2n51 
M6106/26 and 43 

50 
20 
20 
10 

60 
60 
40 
15 

30 
30 

.30 
NlA 

6 VDC, 120; 12 VDC, 500; 
28 VDC, 2000; 115 VAC, 

.090 Amp 

6,12,28 VDC 
115 VAC, 400 Hz 
115 VAC, 60 Hz 

SO 
50 

80 
25 

3 

ENVIRONMENTAL DATA 
Sinusoidal Vibration, 
Maximum G 

Shock, Minimum G 

MECHANICAL 
Weight, ozJgrams, Max. 

Dimensions, in., Max. 

NOTES: 

lOG 
70 to 1000 Hz 

50 

DATA 
14 oz. 

2.5 diameter x 3.13 

HT (power transfer modeO; 
auxiliary 5 amp contacts and 

gasket sealed models 
available 

tIC, CENTER-oFF SERIES 
50 Amp 

3 PDT-NO 
1 PDT-NO DB 

MIL-R-6106 

MS27750 

25 
15 
15 
10 

50 
50rn 

30 
15 

30 
30 
30 
NlA 

6 VDC, 120; 12 VDC, SOO; 
28 VDC, 2000 rn 

115 VAC, .100 Amps 

6,12,28 VDC 
115 VAC, 400 Hz 
115 VAC, 60 Hz 

35 
35 

80 
25 

3 

lOG 
70 to 1000 Hz 

50 

15 oz. 

2.SO diameter x 3.13 

Gasket sealed models 
available 

rn 30 amps for AC coil 
rn ±2O% @ 250(; 

HL, HlT 
60 Amp 

3 PSl; 3 POl; 1 PDT-DB 

MIL-R-6106 

MS2n49 

50 
20 
20 
10 

60 
60 
40 
15 

30 
30 
30 
NlA 

6 VDC, 120; 12 VDC, 500; 
28 VDC, 2000 

6,12,28 VDC 
115 VAC, 400 Hz 
115 VAC, 60 Hz 

35 
35 

--
3 

lOG 
70 to 1000 Hz 

SO 

15 oz. 

2.50 diameter x 3.13 

HLT (power transfer modeO; 
auxiliary B amp contac1s and 

gasket sealed models 
available 

zc, CENTER-DFF 
100 Amp 

3 PDT-NQ 1 PDTINO DB 

MIL-R-6106 

. 50 
30 
30 
NlA 

100 
100 
60 
NlA 

60 
60 
40 
NlA 

6 VDC, 9.30; 12 VDC, 380; 
28 VDC, 1500rn, 115 VAC, 

0.9 Amp 

6,12,28 VDC 
115 VAC, 400 Hz 
115 VAC, 60 Hz 

60 
60 

80 
40 

4 

5G 
70 to 500 Hz 

15 

32 oz. to 43.2 oz. 

3.65 diameter x 4.28 

Gasket sealed and 
magnetically latched 

versions available 
rn ±2O% @ 250(; 

.8-1530 For manufacturers' sales offices, see yellow pages 
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z, ZG, ZJ SERIES 
120-200 Amp 

3 POl; 3 PSTINQ 
SPOT-DB 

SPSTINO-DB, SPSTINC-DB 

MIL-R-6106 

50 
30 
30 
NlA 

120-200 
120-200 
80-120 

NlA 

60 
60 
60 
NlA 

6 VDC, 70; 12 VDC, 280; 2! 
VDC, 1130; 115VAC, 

.12 Amp 

6,12,28 VDC 
115 VAC, 400 Hz 
115 VAC, 60 Hi 

60 
60 

40 
40 

4 

lOG 
70 to 1000 Hz 

50 

32 oz. to 43.2 oz. 

3.65 diameter x 4.28 

Auxiliary 5 amp contacts and 
other configurations 

available; gasket sealed 
models available 
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4500 RELAYS 

POWER CONTACTORS 

LEACH®CORPORATION 
P.O. Box 5032 
6900 Orangethorpe Ave. 
Buena Park, CA 90622-5032 
Phone: (714) 739-0770 
FAX: 739-1713 

lEACH SERIES: 

DESIGNED m: 
APPUCABLE MS NUMBER(S): 

RSERIES 
120 to 200 Amp 

3 PSI; 3 PDT, 1 PDT-DB 
Magnetic Latch 

MII:R-6106 

ELECTRICAL DATA 
Contact Rating (Amps): 

28 VDC: 
Resistive 
Inductive 
Motor 
Lamp 

115 VAC, 400 Hz, 3 0: 
Resistive 
Inductive 
Motor 
Lamp 

115 VAC, 50160 Hz, Il.: 
Resistive 
Inductive 
Motor 
Lamp 

Resistance, Ohms ± 1 0% 
@ 25°C for 28 VDC 

Nominal Coil Voltage(s) 

Operate Time, Maximum (MS): 
AC Coils 
DC Coils 

Release Time, Maximum (MS): 
AC Coils 
DC Coils 

Bounce Time, Maximum (MS). 

ENVIRONMENTAL 
Sinusoidal Vibration, 
Maximum G 

Shock, Minimum G 

50 
30 
30 
NlA 

120 
120 
80 
NlA 

60 
60 
60 
NlA 

6 VDC, 100; 12 VDC, 400; 28 VDC, 
1630m 

6,12,28 VDC 
115 VAC, 400 Hz 
115 VAC, 60 Hz 

60 
60 

NlA 
NlA 

4 

DATA 
10 G 

55 to 500 Hz 

15 

MECHANICAL DATA 
Weight, Max. 

Dimensions, in., Max. 
LxWxH 

NOTES: 

2.0 to 2.75 Ibs. 

3.65 diameter x 4.28 

m ±20% @ 25OC. 
Auxiliruy 5 amp contacts available 

A, AJ SERIES 
300 to 400 Amp 
1 PSTINO DB 

MIL-R-6106 

MIL-R-6106/33 

300/400 
1001150 
250/250 

NlA 

NlA 
NlA 
NlA 
NlA 

NlA 
NlA 
NlA 
NlA 

6 VDC, 40; 12 VDC, 150; 28 VDC, 
600 

6,12,28 VDC 

I 

NlA 
35 

NlA 
15 

4 

10 G, 70 to 500 Hz 
5 G, 500 to 2000 Hz 

25 

1.75 Ibs. 

3.90 x 3.64 x 2.80 

Auxiliruy 5 amp contacts availllble 

~ we, WL SERIES m 
250 to 275 Amp 

1 PDT-DB, 3 PST/NO 
1 PST/NO-DB, 1 PST/NC-DB 

MIL-R-6106 

125 
75 
75 
NlA 

275 
275 
175 
NlA 

NlA 
NlA 
NlA 
N/A 

(W) 8-900; (WL) 9.80; (WC) 1000 
rn 

28 VDC 
115 VAC, 400 HC (W/WC) 

28 VDC Suppressed (W/wC) 

60 
60 

125 
40 

4 

20 G 
60 to 2000 Hz 

20 

4.5Ibs. 

4.625 x 5.56 x 4.1 0 

Auxiliruy 8 amp contacts available 
m WL Magnetic Latch, WC Center-

Off versions 
rn ±20% @ 250C 

EEM 1991 For manufacturers' sales offices, see yellow pages 

4500 

REHL SERIES m 
15 to 65 Amp 

1 PST-DB, 3 PST, 3 PDT 

MIL-R-6106/MII:C-83883 

15-50 
12-50 
5-20 
NlA 

15-65 
15-60 
15-40 
NlA 

30 
30 
30 
NlA 

NlA 

28 VDC 
115 VAC, 400 Hz 

NlA 
NlA 

NlA 
NlA 

4 

10 G 
55 to 2000 Hz 

25 

2.0Ibs. 

3.69 x 3.25 x 4.26 

Auxiliruy 5 amp contacts available. 
m Current sensing with remote 

control capability 

8·1531 



4500 RELAYS 4500 

LEACHecQRPORATION 
TIME DELAY RELAYS 

6900 ORANGETHORPE f1WE., P.O. BOX 5032, BUENA PARK, CA 90622-5032 • (714) 739-0nO • TWX 910-596-2867 • FAX (714) 739-1713 

SPECIFYING A FIXED TIME DELAY PERIOD 

LEACH and the Military identify the time delay period in the same manner. A four-digit dash number specifies the delay period in milliseconds. The first 
three numbers are significant figures while the fourth indicates the number of zeroes to follow the first three. 

Examples: -1001 = 1,000 milliseconds (1 second) 
-2502 = 25,000 milliseconds (25 seconds) 
-0000 = 500 milliseconds (O.5 seconds) 

In the case of a repeat cycle timer (flasher), a similar method is used. The dash number indicates the length of each cycle. (Note: each cycle is 50% on, 
50% off). 

Examples: -2500 = 250 milliseconds cycle or 4 cycIesfsec. 
-1001 = 1,000 milliseconds cycle or 1 cycle/sec. 
-6002 = 60,000 milliseconds cycle or 1 cycle/min. 

USE AND SELECTION OF ADJUSTABLE TIMERS 

Adjustable timers are useful in system prototyping or breadboard circuits where the precise time delay period is unknown. By the use of an external 
resistor, these devices are adjustable over a specific DECADE RANGE. Although any decade range within the overall timing range can be supplied, the 
following ranges are offered as standards: 

0.1 to 1 seconds 
1.0 to 10 seconds 

5 to 50 seconds 
50 to 500 seconds 

(Specify -1001) 
(Specify -1002) 
(Specify -0002) 
(Specify -0003) 

Note from the above that in specifying a decade range, the four-digit dash number indicates the high or upper limit of the desired decade range. 

The formula below prQVides the proper resistance value to achieve the desired time delay: 

Rext = (fa -1) 100,000 Ohms Where: Rext = External resistance value (Ohms) 
T 1 = Desired time in seconds 

To = Minimum time Qow end of the decade range) in seconds 
As an example, if using a 5 to 50 second adjustable timer and a 30 second delay is desired, the calculation is: 

Rext = (W-1) 100,OOOOrR~ = 500 KOhms 

Recommended resistors lAW MIL-R-55182 Va WATT, 1% (RNC60HXXXXFS). 

QPL CROSS REFERENCE - MILITARY PIN TO LEACH PIN 

Military PIN Leach PIN Operation Mode 

M8372613m T0-115011151 Delay On Operate - Rxed lime 

M8372614m T0-116011161 Delay On Release - Fixed lime 

M83726112 T0-1369 Delay On Release - Fixed lime 

M83726114 TD-1370 Delay On Operate - Fixed Time 

M83726120 TD-1435 Delay On Operate - Fixed lime 

M83726121 TD-1436 Delay On Operate - Adjustable lID 

M83726122 TD-1412 Repeat Cycle limer {Flasher? 

M83726123 TD-1505 "True" Delay On Release - Fixedoo 

M83726124 TDH-1609 Delay On Operate - Fixed Time i 

M83726125 TDH-1610 Delay on Release - Fixed lime 

M83726128 TDH-8050/8051 Delay On Operate - Fixed lime 

M83726129 TDH-607018071 Delay On Release - Rxed lime 

M83726130 TDH-606OI8061 Delay On Operate - Adjustable 

M83726131 TDH-608OI8081 Delay On Release - Adjustable 

Output Timing Range 
(seconds) 

10A,2PDT 0.1 to 300 

10A,2PDT 0.1 to 300 

10A,4PDT 0.1 to 300 

10A, 4PDT 0.1 to 300 

250MA,SPST 0.05 to 500 

250MA,SPST 0.05 to 500 

250MA, SPST 1-600 cycles/min. III 

10A, 4PDT 0.1 to 75 

150MA, SPST 0.05 to 500 

150MA, SPST 0.05 to 500 

10A,2PDT 0,1 to 60000 

10A,2PDT 0:1 to 60000 

10A,2PDT 0.1 to 60000 

10A,2PDT 0.1 to 60000 

m Slash sheets 1, 2, 3 & 4 to MIL-R-63726 have been officially cancelled. DLA specified replacements: 128 replaces /1 and /3 and 129 replaces 12 and /4. 
Replacement units are smaller and lighter bUt are electrically and physically compatible with inactivated units. 

lID All adjustable timeiS use external resistor (not supplied) to adjust timing range. 

III Each cycle 50% on, 50% off. 

00 "True" time delay on release requires no extemal power during timing period. 

00 liming ranges above 500 seconds not MIL qualified. 
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HR 
6900 Orangalhorpe Ave. 
Buena Park, CA 90620 
(114) 739-0770 
FAX: 739-1713 -lWX: 910·596-2867 

mH-1609 

mH-1610 

TD-1435 

TD-1436 

T0-1412 

TDH-8050 

TDH-8060 

TDH-801II 

mH-8080 

TDH-605O 

TDH-6060 

TDH-6IDO 

TDH-7050 

TDH-7II6O 

mH-7U1D 

TD-13JO 

TD-1369 

TD-1505 

EEM 1991 

RELAYS 

.150 SPST 

.250 SPST 

10 2PDT 

10 2PDT 

10 4PDT 

10 4PDT 

10 4PDT 

", 

", 

REPEAT CYCLE (FIJISHER) 

", 

", 

", 

", 

", 

", 

", 

", 

", 

", 

"TRUE" 

", 

For manufacturers' sales offices, see yellow pages 
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TIME DELAY RELAYS 

.05 
10 
500 

.05 
10 
500 

110 600 
CYCLESIMIN 

0.1 
10 
600 

0.1 
10 
600 

0.1 
10 
600 

0.1 
10 
300 

0.1 
10 
75 

.810 X .410 
x.640 
Q.56 oz. 

.810 X .410 
X .310 

US oz. 

1.025 X 1.025 
X 1.010 

25 oz. 

1.025 X 525 
X 1520 

1.9 oz. 

1.025 X 1.025 
x1SOO 

3.0 oz. 

1.531 X 1.531 
X 2.340 

10.0 oz. 

2.062 X 2.062 
X 1.810 

12D oz. 
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4500 RELAYS 4500 LEACH "CORPORATION 

INTELLIGENT SWITCHING DEVICES 
6900 ORANGETHORPE AVE., P.O. BOX 5032, BUENA PARK, CA 90622-5032 • (714) 739-0770 • lWX 910-596~2867 • FAX (714) 739-1713 

SOLID STATE RELAY DESCRIPTIONS 
LEACH Solid State Relays utilizes state-of-the-art custom integration and 
power MOSFET technology to provide sophisticated features plus opti
mized power output switching. 

In both the Solid State Relay (LS06051B) and Solid State, True Current 
Sensing Relay (LS06102C1 an isolated status pin is provided which acts as a 
trip indicator. A low status indicates the output has tripped off due to an 
over-current condition. 

In the Solid State, True Current Sensing Relay (LS06102C), unique and 
proprietary circuit is used to provide an isolated, analog load current signal. 
After proper scaling, this signal gives the true load current value. 

Both the LS06051 B and LS06102C feature integrated short circuit, current 
overload, and thermal overload protection to protect both the unit and the 
system wiring. Optical isolation between input and output, while reducing 
size and cost, helps eliminate EMI and RFI usually present in transformer 
type isolation circuits. Buffered inputs enable the relay to be driven directly 
by standard CMOS or open collector TTL Logic. The LS06051B and the 
LS06102C are housed in a hermetic metal package to maximize heat 
dissipation. 

These are two products from a family of products utilizing LEACH's func
tional block design concept. Additional features and isolated inpuVoutput 
pins are available. 

Solid State Relay 
True Current Sensing 

BLOCK DIAGRAM 

ISOUT <>--------1 

Vc <>----..---------, 

CONTROl 

GND <>----+-----~ 

TRIP <>--------1 

SOLID STATE POWER CONTROLLER DESCRIPTIONS 
LEACH Solid State Power Controllers feature reliable, troublefree switching 
together with short circuit and overload protection. Load current is continu
ously monitored, and the devices will shutdown within microseconds react
ing to an overload condition. 

In both Solid State Power Controller Products (LR06014N family and 
LR06025Q family~ the status signal is derived from the load current and is 
reported via an optically isolated status output. 

LINE 

A£T 

The LR06014N family is designed for operation in 28 VOC power systems 
with ratings from 1 to 4 amperes. 

The LR06025Q family is designed for operation in 28 VDC power systems 
with ratings from 2 through 10 amperes. 

Both the LR06014N family and LR0625Q family are enclosed in a her
metically sealed metal package to maximize heat diSSipation. 

Solid State Power Controller 
Serial Data Word Output 

STATUS 

CONTROL 

SEROUT 

SEREN 
LOGGND 

8·1534 

BLOCK DIAGRAM 

Command 
and 

Status 

Serial 
Data 

For manufacturers' sales offices, see yellow pages 

28VDC 

LINE 

LOAD 

PWR 
GND 
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4500 RELAYS 

INTELLIGENT SWITCHING DEVICES 

LEACW CORPORATION 

6900 Orangethorpe /We. 
P.O. Box 5032 
Buena ParK, CA 90622-5032 
(714) 739-0770 
TWX: 910-596-2867 

DESCRIPTION: 

LEACH SERIESIPART NUMBER: 

SOLID-sTATE RELAY 

LS I LS06051B 

FUNCTIONS / FEATURES 

ELECTRICAL DATA 
INPUT (CONTROL) 
CHARACTERISTICS 

Bias Supply Range, Vc 

- Power output switching 
- Short clrcuH, current overload and 

thermal ove~oad protection 
- Trip slatus indication 
- Oplical Isolation 

MIN. 1YP. MAX. 

3.8 32 

UNITS 

Voc 

SOLID-stATE RELAY 

LS I LS06102C 

- Power output switching 
- Short circuit, current ove~oad and 

thermal overload protection 
- True current sense 
- Trip status indication 
- Current sense indication 
- Optical isolation 

MIN. TYP. MAX. 

3.8 32 

UNITS 

Voc 

SOLID-STATE POWER CONTROLLER 

LR I LR06014N, LR06024N, LR06044N 

- Power output swHchlng 
- Short circuit and current love~oad 

protection 
- On/off s1atus Indication 
- Optical and transformer isolation 

MIN. TYP. MAX. UNITS 

5 Voc 
Bias 4.5 

5.5 Voc 

28 Voc 32 
Bias 18 

4500 

SOLID-STATE POWER CONTROLLER 

LR I LR060250, LR060550, LR061050 

- Power output switching 
- Short circuH, current overload and 

thermal overload proptection 
- Onloff status indication 
- Serial data word including load cur-

ren! information, M and trip slatus 
- Optical and InInstormer Isolation 

MIN. 1YP. MAX. UNITS 

--------- Bias Derived From Output ---------

Bias Supply Current 
Control Input 

13 16 rnA 13 16 mA 20 rnA --------- Bias Derived From Output ---------
---------- TIL, CMOS Compatible ---------- ---------- TIL, CMOS Compatible ---------- ---------- TIL, CMOS Compatible ----------- ---------- TIL, CMOS Compatible ----------

Control Input Hysteresis (CMOS 
Mode) 

1.2 Voc 1.2 Voc NlA NlA 

Serial Enable Control 
Enable VoHage 
Enable Current 

OUTPUT (LOAD) 
CHARACTERISTICS 

Continuous Load Current 

Continuous Operating Output 
VoHage (Line Voltage) 
Output VoHage Drop @ Rated 
Current 
Leakage Current @ Max. 
Output Voltage 
Transient Blocking VoHage 
Tum-On TIme 
fum-Off TIme 

OUTPUT (lOAD) INDICATIONS, 
ISOlATED 

NlA 
N/A 
N/A 

5.0 

60 

0.5 

1.0 

80 
1.0 
1.0 

Amps 

Voc 

Voc 

mA 

Voc 
mSec 
mSec 

NlA NlA 
N/A NlA 
NlA NlA 

10.0 Amps 

32 Voc 

0.5 Voe 

15@ rnA 
32Voc 

80 Voc 
2.0 mSec 
2.0 mSec 

---------- TIL, CMOS Compatible ----------
14 32 Voc 

15 30 rnA 

1.0,2.0, Amps 2.0,5.0, Amps 
4.0 10.0 
32 Voc 32 Voc 

0.2 Voc 0.22 Voc 

.1@ rnA 1.0@ mA 
28 Voc 28 Voc 

50 Voc 
.125 mSec 
.185 mSec 

Status ---------- TIL, CMOS Compatible ---------- ----------- TIL, CMOS Compatible ---------- ---------- TIL, CMOS Compatible ---------- ---------- m, CMOS Compatible ----------
Serial Data Word Out NlA N/A NlA 

Serout Voltage 'Low" 
Serout Impedance "High" 

Current Sense Output (ISOun 
Scale 
AccuraCy 

N/A 

ENVIRONMENTAL DATA 
Operating Temperature Range - 55'C to + 105"(; 
Storage Temperature Range - 55'C to + 125'C 
Thermal Impedance 7'C1Watt (Junction to case) 
Maximum Output Junction 125'C 
Temperature 
Vibration 100 g, 10 to 3000 Hz 
Acceleration 5000 9 
Shock 50 g, 11 mSec 
MTBF 
A~e 

PHYSICAL DATA 
enClosure Hermetically Sealed 
Material Header & Cen = Cold Rolled Steel 

Nickel Platad, Pins = Cu Alloy #52 Gold 
Plated 

Weight 20 grams max. 

NOTES: 

----- IlOAD = 2.244 (VISOUT + 0.1227) -----
±5 % 

- 55"(; to + 105'C 
- 55'C to + 125"(; 
10'C1Watt (Junction to case) 
125'C 

100 g, 10 to 3000 Hz 
5000 g 
50 g, 11 mSec 

Hermetically Sealed 
Header & lid = Koval; 
Pins = Cu Alloy #52 Gold Plated 

50 grams max. 

[i] See respective Leach Engineering Data Sheets for further details. 
~ All specifications subject to change without notice. 

N/A 

- 55'C to + 105'C 
- 55'C to + 125"(; 
20'CIWatt (Junction to Ambient) 
15O'C 

30 g, 10 to 3000 Hz 
100 g 
50 g, 11 mSec 
880,000 hili. 
80,000 It. 

Hermetically Sealed 
Case Finish & Pins = Tin Plated 

20 grams max. 

I!l Leach manufactures the MB5C-2AS & M33C-l NS under license from Teledyne Solid State, a Division of Teledyne Relay. 

EEM 1991 For manufacturers' sales offices, see yellow pages 

8.0 
0.8 
10 
N/A 

- 55'C to + 105"(; 
- 55"(; to + 125"(; 

12 

15'CJWall (Junction to Ambient) 
150'C 

30 g, 10 to 3000 Hz 
100 g 
50g, 11 mSec 
300,000 hili. 
80,000 It. 

Hermetically Sealed 
case Finish = Matte Black, 
Pins = Tin Plated 

37 grams max. 
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ANTENNAS 
Antenna Specialist 
Cablewave Hardware 
Decibel Products 

AUDIO PRODUCTS 
Argos 
Alias 
Bogen 
Quam 
Shure 
Switchcrafl 
University 

BATTERIES 
Duracell 
Eveready 
Kodak 

CABINETS 
BUD 
Calif. Chassis 

CAPACITORS 
R.G. Allen 
E.F. Johnson 
Mallory 
Sprague 

CIRCUIT BREAKERS 
Heinemann 
Poller Brumfield 
Waber Electric 

CONNECTORS 
AMP 
Amphenol 
Cablewave 
E.F. Johnson 
Kulka 
Manhattan 
Paladin 
Panduit 
Pomona 
SuperiOr 
Switchcrafl 

COUNTERS 
Hecon 
Kessler-Ellis 
Redington 
Stemco 

FIBER OPTICS 
AMP 
Amphenol 
Belden Cable 
Madison 

FILTERS 
Curtis 
J.W. Miller 
Mallory 
Stancor 

FUSES 
Bussmann 
Littelluse 
U.S.D. 

HARDWARE 
3-M 
Alia Boots 
AMP 
leo Rally 
E.F. Johnson 
G.C. Electronics 
Harvey Hubbell 
Kulka Smith 
OK Tools 
Panduit 
Vector 

LAMPS & LIGHTING 
Eveready 
Chicago Minature 
101 
lEE 
Ledu 
Luxo 
Leecrafl 
Mag-Lite 
Stanley 

OUTLET STRIPS 
Waber 

POT'S & CONTROLS 
Bourns 
Clarostat 
Ohmite 

POWER SUPPLIES 
& TRANSFORMERS 
Dormeyer 
Microtran 
Sola 
Stancor 
Superior 
Triad 
Tripp-lite 
UTC 
Waber 

~AMEFlICAN 
~ ZETTLEFI 

RELAYS 
Aleph International 
Allied Controls 
American Zettler 
Aromat 
C.P. Clare 
Crydom 
Coto 
Gordos 
Guardian 
ITT 
Line Electric 
Magnecrafl 
Master Electronics 
Midtex 
Omron 
Potter & Brumfield 
Sigma 
Struthers-Dunn 
Theta-J 

RESISTORS & 
NETWORKS 

R.G. Allen 
Bourns 
Clarostat 
Mallory 
Ohmite 

SEMICONDUCTORS 
Semi Inc. 
Semitronics 

SWITCHES 
Arrow Hart 
AMP 
C&K 
Cherry Electric 
G.C. 
McGill 
Omron 
Oslo 
Otto 
Switchcrafl 
Unimax 

TERMINAL BLOCKS 
AMP 
Buchanan 
Curtis 
Electrovert 
Magnum 
RDI 
Siemen 
USD 
Vernitron-Beau 
Weidmuller 

TEST EQUIPMENT 
Fluke 
Simpson Electric 
Triplett 

TIMERS 
Agastat 
Amperite 
Industrial Timer 
Magnecrafl 
Master Electronics 
Midtex 
Omron 
Pottllr & Brumfield 
SSAC 

TOOLS & SOLDER 
AMP 
Blazer 
Ersin 
Kester 
OK Machine & Tool 
Paladin 
Portasol 
Ungar 
Weller 
Xcelite 
Helper Winch 

TRANSFORMERS 
Dormeyer 
Jeffersons 
Microtran 
Sola 
Stancor 
Thordarson 
Triad 
U.T.C. 

TUBES 
Eimac 
G.E. 
National 
Raytheon 
R.C.A. 

. Varian (Klystrons) 
TUBING 

Alpha 
Electrovert 
Heli-Tube 
Panduit 

WIRE & CABLE 
Alpha 
Belden 
Cablewave 
Carol 
Iboco 
Madison 
Manhattan 
Quabbin 

c:r:aVi:lDM 
For manufacturers' sales offices, see yellow pages EEM 1991 



4500 RELAYS 4500 

LINE ELECTRIC PRODUCTS 
TOLL FREE (800) 331-1137 

P.O. BOX 327, HARTFORD, CONN. 06141-0327 TELEPHONE (203) 659-3573 FAX (203) 659-3576 

RELAYS 

BASIC 
RELAY 
TYPE 

TYPICAL W = 1.03 in. W = 1.38 in. 
DIMENSIONS H = 1.22 in. H = 2.16 in. 

L = 1.80 in. L = 1.38 in. 
PINS 

CONTACT SPST SPST 
ARRANGEMENT THRU THRU 

3POT 3POT 

CONT. RATING 5A 240VAC 5A 240VAC 
AVAILABLE lOA 240VAC lOA 240VAC 
(RESISTIVE) 

COIL (AC) 6-240 
VOLTAGE (DC) 6-110 

SENSITIVE RELAYS 

BASIC 
RELAY 
TYPE 

TYPICAL 
DIMENSIONS 

CONTACT 
ARRANGEMENT 

CONT_ RATING 
AVAILABLE 
(RESISTIVE) 

COIL 
VOLTAGE 

BASIC 
RELAY 
TYPE 

TYPICAL 
DIMENSIONS 

COIL 
VOLTAGE 

EEM 1991 

W = 1.38 in. W = 1.38 in. 
H = 2.16 in. H = 1.90 in. 
L = 1.38 in. L = 1.38 in. 

SPST SPOT 
THRU OPOT 
3POT 3POT 

PILOT DUTY PILOT DUTY 
RATiNGS RATINGS 
5A 240VAC 5A 240VAC 

lOA 240VAC lOA 240VAC 

lPOT-125mw lPOT-60mw 
2POT-250mw 2POT-120mw 
3POT-375mw 3POT-180mw 

BUZZERS 

MO 

W = 0.88 in. 
H = 0.88 in. 
L = 1.66 in. 

6-240VAC 

BUZZERS 

MA& MB 

W = 1.03 in. 
H = 1.17 in. 
L = 2.16 in. 

6-240VAC 

GEN. PURPOSE 
MINIATURE MULTI-POLES 30 AMP 

LATCHING POWER OR LATCHING POWER 

2 ~ 
W = 1.52 in. W = 1.38 in. W = 1.75 in. W = 1.63 in. W = 1.47 In. W = 2.50 in. 
H = 1.89 in. H = 2.19 in. H = 1.75 in. H = 1.33 in. H = 3.41 in. H = 2.03 in. 
L = 1.40 in. L = 1.38 in. L = 2.75 in. L = 2.16 in. L = 2.63 in. L = 2.31 in. 

PINS PINS OPEN 

SPST SPST 1-6 PDT SPST-NO-OB OPOT SPOT SPST 
THRU THRU SPST-NC-OB OPOT + 2NO OPOT SPOT 
3POT 3POT OPOT + lNO THRU 

OPOT + lNO,lNC SPST-NO-OM 
3POT OPOT (2 AUX.) 

2NO + 2NC 

5A 240VAC 5A 240VAC 15A 20A 10 AMPS 30A 277VAC 30A 
lOA 240VAC lOA 240VAC TUNGSTEN TUNGSTEN 15 AMPS 1 H.P. RESISTIVE 

30A 120VAC 30A 120VAC 24A INO 
5A 120VAC 1 H.P. AT 12VOC 

lOA 120VAC 

6-240 (AC) 6-240 (AC) 6-240 (AC) 6-240 (AC) 6-480 6-24VOC 
6-110 (~C) 6-110 (DC) 6-110 (DC) 6-110 (DC) 6-110 

SOLENOIDS AND ACTUATORS 

BASIC 
SOLENOID 

TYPE 

OPERAT- 6,12,24,48 ANY TO 
ING ANOll0VOC 110VOC 

VOLTAGES OTHERS ANY TO 
AVAILABLE 240VAC 

DUTY 
Continuous 

MC 

W = 2.84 in. 
H = 1.56 in. 
L = 3.47 in. 

6-240VAC 

BASIC 
SOLENOID 

TYPE 

DUTY 
Continuous 

ACTION 
Push 

MINIMUM 
DIMENSIONS 

IN INCHES 

ANY TO ANY TO ANY TO ANY TO ANYTO 
110VOC 110VOC 110VOC 110VOC 24VOC 
ANY TO ANY TO ANY TO ANY TO 
240VAC 240VAC 240VAC 240VAC 

X X X X 

CYLINDRICAL SOLENOIDS 

X 

LENGTH = 1.813 
DIAMETER = 0.464 

X 

LENGTH = 2.250 
DIAMETER = 0.484 

For manufacturers' sales offices, see yellow pages B·1537 



GENERAL INFORMATION 
Logitek power monitoring equipment is 
utilized to monitor incoming power on 
AC or DC power systems. When the 
system voltage, frequency or phase 
characteristics deviate from the 
predetermined acceptable limits, the 
relay de-energizes to activate an alarm 
indicator or system shut-down 
contactors. Voltage sensing is 
accomplished with an "RMS" type 
detector that is relatively insensitive 
to line distortion. 

EQUIPMENT TYPES 
Individual units monitor AC or DC 
voltage and line frequ~ncy for both high 
and low limits, and phase rotation for 
reversal/loss. Power monitors are also 
available incorporating any combination 
of these functions into a single unit. This 
equipment is available with factory set 
limits or as field adjustable. 

OPERATING 
CHARACTERISTICS 
When the voltage and frequency of the 
input signal are within prescribed high 
and low limits, and the phase rotation is 

TYPICAL SPECIFICATIONS 
ELECTRICAL 
Input Voltage 

Voltage 
Transients 
Input Frequency 
Sense Voltage 
Sense 
Frequency 
Accuracy 
Phase Sequence 
Time Delay 
(Pick-Up and 
Drop Out) 
Relay Contacts 
Contact Rating 
Contact Life 
Power 

8-1538 

115 VAC/208 VAC/ 
230VAC 
MIL-STD-704, Limits 
1,2,3 
50 / 60 / 400 Hz 
As required 
As required 

±1% 
ABC 
250 milliseconds to 10 
seconds factory set or 
field adjustable 
DPDT,3PDT 
2 amp, 10amp 
50,000 operations min. 
6 watts maximum 

4500 

POWBI PRODUCTS 

ABC, the output relay will energize after 
the specified "pick-up" time delay. If the 
high or low voltage limits of any phase 
are exceeded for a time greater than the 
specified "drop-out" time delay, the 
relay de-energizes and remains de
energized until all phase voltages return 
within limits and remain at normal levels 
for longer than the specified "pick-up" 
time delay. If the input frequency 
exceeds the high or low frequency limits 
for a time exceeding the "drop-out" 
time delay, the relay de-energizes and 
remains de-energized until the 
frequency returns within limits and 
remains at normal levels for longer than 
the "pick-up" time delay. The output 
relay will not energize if the phase 
rotation is other than ABC or if any 
phase is disconnected. When the output 
relay is energized, loss of any phase will 
cause the relay to drop out immediately, 
overriding the time delay circuits. 

SPECIAL PRODUCTS 
Logitek's engineering department is 
available to discuss your applications of 
our product or to design special 
equipment to satisfy your system 
requirements. 

PHYSICAL ENVIRONMENTAL 
Finish Gloss Blue #151n, in 

accordance with MIL-F-14072 
Connector Glass to metal seal solder 

hooks, MS3113H-20-16PN 
Connector 

Enclosure Steel case, hermetically 
sealed and encapsulated 

Temperature 

Vibration 

Shock 

Acceleration 

Humidity 

Altitude 

CELEBRATING 

30 
YEARS OF 
SERVICE 

For manufacturers' sales offices, see yellow pages 

- 55°C to + 125°C 
- 40°C to + 85°C 
-10°C to + 70°C 
Per MIL-STD 810C, Method 
514.2, Procedure I, 10-2000 
Hz,20g's 
Per MIL-STD 810C, Method 
516.2, Procedure I, 50g's 11 
± 1 millisecond any axis 
Per MIL-STD 810C, Method 
513.2, Procedure I & II, 10g's 
Per MIL-STD 810C, Method 
507.1, Procedure I 
Per MIL-STD 810C, Method 
504.1, Category 6 equipment, 
sea level to 70,000 ft. 
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GENERAL INFORMATION 
Frequency Monitors: Logitek 
Frequency Monitors are used in 
applications where electrical systems 
must be de-energized or alarm devices 
activated when the power line 
frequency departs from the 
predetermined normal range 
of operations. 
Phase Monitors: Logitek Phase 
Monitors are used to protect three
phase loads, particularly rotating 
components, from damage resulting 
from phase reversals or the absence 
of phase. Contacts may be used to 
disconnect the load, to operate an 
alarm, or both. 

OPERATING 
CHARACTERISTICS 
Frequency Monitors: Signal voltage 
from the power line is applied to the 

TYPICAL SPECIFICATIONS 
ELECTRICAL 
Input Voltage 
Voltage 
Transients 
Input Frequency 
Sense 
Frequency 
Accuracy 
Phase 
Sequence 
Phase To Phase 
Balance 
Time Delay 
(Pick-Up and 
DropOut) 
Relay Contacts 
Contact Rating 
Contact Life 
Power 
Dissipation 

115 VAC/230 VAC 
MIL-STD-704, Limits 
1,2,3 
50/60/400 Hz 
As required 

±1% 
ABC 

±0.5% 

250 milliseconds to 10 
seconds factory set or 
field adjustable 
DPDT,3PDT 
2amp,10amp 
50,000 operations min. 
4 watts maximum 

4500 

POWER PRODUCTS 

designated terminals. If the line 
frequency is within the specified limits, 
the output relay energizes. If the 
frequency deviates from the preset 
limits for longer than the specified drop
out time delay, the unit de-energizes. 
After de-energizing, the frequency must 
return to within the pre-set band for 
longer than the pick-up time delay to 
re-energize the output relay. 
Phase Monitors: Upon application of 
power, the output relay energizes if all 
phases are connected and the phase 
rotation is abnormal, the relay 
immediately de-energizes. 

SPECIAL PRODUCTS 
Logitek's engineering department is 
available to discuss your applications 
of our product or to design special 
equipment to satisfy your system 
requirements. 

PHYSICAL ENVIRONMENTAL 
Finish 

Connector 

Enclosure 

Gloss Blue #15177, in 
accordance with MIL-F-14072 
Glass-to-metal seal solder 
hooks, MS3113H-20-16PN 
Connector 
Hermetically sealed and 
encapsulated or potted 

Temperature 

Vibration 

Shock 

Acceleration 

Humidity 

Altitude 

CELEBRATING 

30' 
YEARS OF 
SERVICE 

For manufacturers' sales offices, see yellow pages 

- 55°C to + 125°C 
- 40°C to + 85°C 
-10°C to + 70°C 
Per MIL-STD 810C, Method 
514.2, Procedure I, 10-2000 
Hz,20g's 
Per MIL-STD 810C, Method 
516.2, Procedure I, 50g's 11 
± 1 millisecond any axis 
Per MIL-STD 810C, Method 
513.2, Procedure I & II, 10g's 
Per MIL-STD 810C, Method 
507.1, Procedure I 
Per MIL-STD 810C, Method 
504.1, Category 6 equipment, 
sea level to 70,000 ft. 
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GENERAL INFORMATION 
The design of complex electrical 
distribution systems often requires 
that certain operations be delayed or 
sustained for a precise interval of 
time from occurrence of a control or 
initializing signal. Combinations of 
various timing devices can be used 
for sequential startup or shutdown 
programs, load transfer or shedding, 
or delayed transfer to avoid race 
conditions. In addition, pulsers, interval 
timers, and flashers are used in 
applications, such as operating 
instrument panel warning lights or other 
annunciator devices, landing gear, door 
open indicators and navigation lights. 

QUALITY ASSURANCE 
Logitek's facilities are qualified under 
MIL-Q-9858A and MIL-STD-2000, and 
maintains a MIL-I-45208 inspection 
system. These systems, along with 
Logitek's 100 hour burn-in cycle, 
contribute substantially to Logiteck's 
uncompromising product integrity. 

TYPICAL SPECIFICATIONS 
ELECTRICAL 
Input Voltage 
Timing Range 

Accuracy 
Contacts 

Relay 
Solid State 

Radio 
Interference 

115 VAC/208 VAC/230 VAC 
50 milliseconds to 
1000 seconds 
±10%, ±5%, ±2% 

DPDT 

Per MIL-1-26600 

4500 
, 
) 

POWDI PRODUCTS 

OPERATING 
CHARACTERISTICS 
Logitek timing devices are generally 
CMOS integrated circuits appropriately 
protected from line transients and other 
line perturbations and either a solid 
state or electromechanical relay output 
circuit. Since there are no large 
capacitive timing or storage elements in 
these devices, recycle times (the time 
after control removal that will cause 
a new timing cycle within specified 
accuracy) are very short. In addition, the 
use of CMOS IC digital counting circuits 
allows the use of very stable timing 
elements resulting in excellent stability 
through wide temperature ranges. 

APPLICATIONS 
• Aircraft, Electrical Systems • Mobile 
Radar Systems • Equipment Test 
Stations • Tanks • Mobile Missile 
Launchers • Offshore Drilling Rigs 
• Computer Systems • Shipboard 
Electrical Systems • Hospital Auxiliary 
Power Systems 

SPECIAL PRODUCTS 
Logitek's engineering department is 
available to discuss your applications of 
our product or to design special 
equipment to satisfy your system 
requirements. 

PHYSICAL ENVIRONMENTAL 
Finish 

Connector 

Enclosure 

Gloss Blue #15177, in 
accordance with MIL-F-14072 
Glass-to-metal seal solder 
hooks, solder pins, MIL 
connector, octal plug in 
Hermetically sealed and 
encapsulated, Butyrate case 

Temperature 

Vibration 

Shock 

Acceleration 

Humidity 

Altitude 

CELEBRATINIl 

30 
YEARS OF 
SERVICE 

For manufacturers' sales offices, see yellow pages 

- 55°C to + 125°C 
- 55°C to + 85°C 
- 55°C to + 71°C 
- 30°C to + 30°C 
Per MIL-STD 810C, Method 
514.2, Procedure I, 10-2000 
Hz,20g's 
Per MIL-STD 810C, Method 
516.2, Procedure I, 50g's 11 
± 1 millisecond any axis 
Per MIL-STD 81QC, Method 
513.2, Procedure I & II, 10g's 
Per MIL-STD 810C, Method 
507.1, Procedure I 
Per MIL-STD 81OC, Method 
504.1, category 6 equipment, 
sea level to 70,000 ft. 
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4500 RELAYS 4500 

MASTER ELECTRONIC CONTROLS 
P.O. Box 25905 • Los Angeles, California 90025-0662 U.S.A. 
Phone: (213) 452-1336 FAX: (213) 392-9585 Telex: 182041 MASTER SNM 

• GENERAL PURP~ RELAYS 

• 
• 

• 
• 

• 

SOLID STATE RELAYS 
SSSERIES STSERIES: 

SSA - SCR's back to back with A.C. control. STA - TRIAC with A.C. control. 
SSC - SCR's back to back with D.C. control. STD - TRIAC with D.C. control. 

SPECIFICATIONS ORDERING INFORMATION 

1. Current Rating: 8 to 90 Amps. SCR OUTPUT - SS SERIES 
2. Minimum load current: 50 mao 

PART NUMBER Line Max. Load One-Cycle 
3. Temperature Range: Vac Current, Surge, 

a. Operating: -30°C to +80°C AClnput DC Input (47-63 Hz) Amps (RMS) Amps (PK) 
b. Storage: -28°C to + 100°C 

SSA1210 SSD1210 24-140 10 120 
4. Duty: Continuous SSA1225 SSD1225 24-140 25 250 

5. Contacts: 1 Form A (SPNO) 
SSA1240 SSD1240 24-140 40 625 
SSA241 0 SSD2410 48-280 10 120 

6: Input control: A.C. Models SSA2425 SSD2425 48-280 25 250 
a. Control voltage range: 90 - 280 VAC SSA2440 SSD2440 48-280 40 625 
b. Must operate voltage: 90 VAC Max. SSA2450 SSD2450 48-280 50 625 
C. Must release voltage: 10 VAC Min. SSA2475 SSD2475 48-280 75 1000 
d. Input impedance: 40,000 OHMS Min. SSA4808 SSD4808 80-530 8 72 
e. Input current: 2mA max @ 120 VAC SSA4812 SSD4812 80-530 12 140 

SSA4825 SSD4825 80-530 25 250 
7. Input control: D.C. Models SSA4840 SSD4840 80-530 40 400 

a. Control voltage range: 3-32 VDC SSA4875 SSD4875 80-530 75 1000 
b. Must operate voltage: 3 VDC Max. SSA4890 SSD4890 80-530 90 1200 
C. Must release voltage: 1 VDC Min. 
d. Input impedance: 1,500 OHMS Min. TRIAC OUTPUT - ST SERIES e. Input current: 4mA max @ 5 VDC 

8. Standard: Zero voltage tum on. STA1210 STD1210 24-140 10 100 
STA1225 STD1225 24-140 25 250 

9. 'Ai UL listed and. certified. STA241 0 STD241 0 48-280 10 100 
STA2425 STD2425 48-280 25 250 
STA4825 STD4825 80-530 25 250 

MASTER ELECTRONIC CONTROLS 
p.o_ Box 25905 - Los Angeles, California 90025-0662 USA 
Phone: (213) 452-1336 FAX: (213) 392-9585 Telex: 182041 MASTER SNM 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1541 



4500 RELAYS 

tM~;~\\ MASTER ELECTRONIC CONTROLS 
9"~\\\I\\\ PHONE: (213) 452-1336 

GENERAL PURPOSE RELAYS 

SERIES GV GQ GQ-F GB 
Features 

Contact 
Arrangement 

Contact Rating 

Contact Material 

Coil Voltage 

Nominal 
Coil Power 

Mechanical Life 

Approximate 
Dimensions 
(inches) 

Mounting 

Sockets 

• Exceptionally reliable • Power relay for use in • GQ package with 15 • Enclosed relay with 
power relay control panels amp rating magnetic blowouts 

• Octal type plug-in • Optional indicator lamp • Plain or bracket mount • Switches DC eurrents 
terminations and push-to-test button dust cover • Optional flange-top 

• AC & DC coils • High dielectric strength • Ideally suited for many case for panel 
• Optional indicator lamp (2000VAC) diverse applications mounting 

'@ '" '@'" '@ '" '@ '" 

SPDT SPDT lA, 1B, lC,2A,2B,2C, 1X,2A,2C 
DPDT DPDT 3A, 3B, 3C, lX, 1Y, 12 
TPDT TPDT 

lOA @ 28VDC lOA @ 28 VDC 15A @ 277 VAC . (lX) lOA @ 150 VDC 
or 230 VAC or 240 VAC 1/3 HP @ 120 VAC (2A) 5A @ 150 VDC 

1k HP @ 250-600 VAC 
3A @ 600VAC 

(2C) 3A @ 150 VDC 

AgCdO AgCdO AgCdO AgCd 0 

6-110 VDC 6-110VDC 5-110 VDC 6-110 VDC 
6-240VAC 6-240VAC 6-277VAC 6-277VAC 

(DC) 1.5W (DC) 1.2-1.BW (DC) 1.2W (DC) 1.2W 
(AC) 2.3VA (AC) 2.0-2.75VA (AC) 2.74 VA (AC) 2.0VA 

5,000,000 10,000,000 10,000,000 10,000,000 
operations min. operations operations operations 

2.07"H x 1.36"L 1.91"H x1.53"L 1.91"H x 1.53"L 1.91"H x 1.53"L 
x1.36"W xl.41"W xl.41"W x1.41"W 

Socket mount Socket mount Socket mount Socket mount 
Panel mount Panel mount Panel mount 
P.C. mount P.C. mount P.C. mount 

Screw terminal Screw terminal Screw terminal Screw terminal 
P.C. terminal Solder terminal Solder terminal Solder terminal 

·P.C. terminal P.C. terminal P.C. terminal 
Quick connect Quick connect Quick connect 

MASTER ELECTRONIC CONTROLS 
p.o. Box 25905' Los Angeles, California 90025-0662 USA 

4500 

GF 
• Magnetic latching relay 
• Single or dual coil input 
• Low power requirement 
• Good memory stability 

'@ '" 

SPDT 
DPDT 

lOA @ 28 VDC 
or 240VAC 

Ag Cd 0 

6-110 VDC 
6-240VAC 

(DC single coil) 1.2W 
(DC dual coil) 2.4W 

10,000,000 
operations 

2.16"Hxl.53"L 
x1.41"W 

Socket mount 
Panel mount 

Screw terminal 
Solder terminal 
P.C. terminal 
Quick connect 

Phone: (213) 452-1336 FAX: (213) 392-9585 Telex: 182041 MASTER SNM 

8-1542 For manufacturers' sales offices, see yellow pages EEM 1991 



4500 RELAYS 

*;;l~i;~ MASTER ELECTRONIC CONTROLS 
,p:(\\\'\ PHONE: (213) 452-1336 

4500 

GENERAL PURPOSE RELAYS POWER RELAYS 

SERIES GL GM GMH GT GH GW 
Features • Compact general • Versatile relay • Hermetically sealed • 20A and 30A • 30 amp contact • Mercury 

purpose relay • Optional indicator steel case switching rating displacement relay 
• Wide range of lamp and push-to- • Excellent for • Bracket mount • High in rush • 35A and 60A 

applications test button adverse environ- package capacity switching 
• Optional indicator • Ideal for power and ments '3,750 VRMS • Optional magnetic • Hermetically sealed 

lamp and push-to- sequence control '~'M coil-to-contact blowouts and • Ideal for adverse 
test button applications breakdown auxiliary switch environments 

• ~'M • ~'M • ~'M • 50A unit available .~'M 
.~'M 

Contact OPOT OPOT 2C,4C,5C SPOT 1A, 1B, 1C, 2A, 2B, 1A,2A,3A 
Arrangement TPOT TPDT DPOT 2C, 1X, 1Y 1B,2B,3B 

4PDT 4PDT 

Contact Rating 10A @ 24 VDC • DPDT, TPOT Up to 5A @ • SPDT 30A @ 30 Amps @ 300 VAC • 35A model 
or 110 VAt 5A @ 24 VDC or 120 VAC/28 VDC 120/240 VAC 35A @ 

220VAC 25A @ 28 VDC 480VAC 
·4POT • DPOT 20A @ • 60A model 

3A @ 24 VDC or 120/240 VAC 60A @ 

220VAC or 28 VDC 480VAC 

Contact Material Ag Cd 0 • DPDT, TPDT Ag or AgCdO Ag or Ag Cd 0 Liquid Mercury 
Ag Ag Cd 0 

·4PDT 
Ag (Au Flash) 

Coil Voltage 6-110VOC 6-110 VOC 6-120 VDC 6-110 VOC 6-220 VDC 5-250VDC 
6-240VAC 6-240VAC 6-240 VAC 6-240VAC 6-480VAC 6-480VAC 

Nominal ·OPDT (DC) 0.9W (DC) 0.90W (DC) 1.2W (DC) 2.0W N.O. N.C. 
Coil Power (DC) 0.9W (AC) 1.2VA (AC) 1.20VA (AC) 2.7VA (AC) 10.0VA AC (VA) 

(AC) 1.2VA 1 Pole 8.0 13.0 
• TPDT, 4PDT 2 Pole 18.6 20.5 

(DC) 1.4W 3 Pole 33.0 33.0 
(AC) 1.6-2.5VA DC(W) 

1 Pole I 6.5 8.0 
2 Pole 7.5 10.5 
3 Pole 12.0 12.0 

Mechanical Life AC-50,OOO,OOO AC-50,OOO,OOO 10,000,000 10,000,000 3,000,000 3,000,000 
operations operations operations operations operations operations 
DC-100,OOO,OOO DC-100,OOO,OOO 
operations operations 

Approximate 1.40"H x 1.10"L 1.42"H x 1.10"L 1.42"H x 1.10"L 1.97"H x 1.53"L 2.3"H x 3.125"L 5.06"H x 3.365"L 
Dimensions xO.85"W x 0.85"W x 0.85"W x 1.41"W x2.5"W x 3.125"W 
(inches) (DPDT Unit) (DPDT Unit) (TPDT Unit) 

Mounting Socket mount Socket mount Socket mount Panel mount Screws Box Collar 
Panel mount Panel mount Panel mount Track mount 
P.C. mount P.C. mount P.C. mount 

Sockets Screw terminal Screw terminal Screw terminals 
Solder terminal Solder terminal Solder terminals 
P.C. terminal P.C. terminal P.C. terminals 
Quick connect Quick connect 

~ 
MASTER ELECTRONIC CONTROLS 
P.O. Box 25905 - Los Angeles, California 90025-0662 USA 
Phone: (213) 452-1336 FAX: (213) 392-9585 Telex: 182041 MASTER SNM 
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4500 RELAYS 

tM~~~\\ MASTER ELECTRONIC CONTROLS 
15~\'\:\'I"\ PHONE: (213) 452-1336 

TIME DELAY RELAYS 

SERIES OM 01 DB OS 
Features • Reliable and accurate • Precise timing cycles • Wide range of industrial • Reliable and accurate 

4500 

RC 
• Independent on and off 

• Indicator lamp available in • Indicator lamp available in ap£lications • Indicator lamp available in delays 
all voltages all voltages • In icator lamp available in all voltages • I ndicator lamp available in 

all voltages all voltages 

Mode 01 Operation Delay on make Delay on interval Delay on break Delay on single-shot Recycling timer 

Contact DPDT DPDT SPDT SPDT DPDT 
Arrangement TPDT TPDT DPDT DPDT TPDT 

Contact Rating lOA @ 115VAC lOA @ 115 VAC 10A@ 115VAC lOA @ 115VAC lOA @ 115VAC 

Input Voltage 6-110VDC 6-110VDC 6-110 VDC 6-110 VDC 6-110VDC 
6-240VAC 6-240VAC 6-240 VAC 6-240 VAC 6-240VAC 

OelayTime 0.1-3600 0.1-3600 0.1-3600 0.1-3600 0.1-3600 on 
(in seconds) 0.1-3600 off 

Type of Control Fixed Fixed Fixed Fixed Knob 
Knob Knob Knob Knob Remote 
Remote Remote Remote Remote 

Maximum ±1% ±1% ±1% ±loAl ±1% 
Repeatability 

Mechanical Life 10.000.000 Operations 10.000.000 Operations 10.000.000 Operations 10.000.000 Operations 10.000.000 Operations 

Approximate 2.75"H x 2.00"L 2.75"H x 2.00"L 2.75"H x 2.00"L 2.75"H x 2.00"L 2.75"H x 2.00"L 
Dimensions (in.) xl.56"W x 1.56"W x 1.56"W x l.S6"W xl.56"W 

SOLID STATE TIMERS 

SERIES SOM SOl SOB SOS 
Features • Totally solid state output • Totally solid state output • Totally solid state output • Totally solid state output 

• Fixed or remote adjustable delays • Fixed or remote adjustable delays • Fixed or remote adjustable delays • Fixed or remote adjustable delays 
• Transient protected • Transient protected • Transient protected • Transient protected 
• Completely encapsu lated • Completely encapsulated • Completely encapsulated • Completely encapsulated 
• CSA. UL • CSA. UL • CSA. UL • CSA. UL 

Mode of Operation Delay on make Delay on interval Delay on break Delay on single shot 

Output Type Solid state Solid state Solid state Solid state 

Form Normally open Closed during timing Normally open Normally open 

Rating: Steady State 1 Amp 1 Amp 1 Amp 1 Amp 

Rating: Inrush 10 Amps 10 Amps 10 Amps 10 Amps 

Input Voltage 12. 24. 48. 120 VDC 12.24 VDC 12.24 VDC 12.24 VDG 
24. 120. 230 VAG 24. 120. 230 VAG 24. 120. 230 VAC 24. 120. 230 VAC 

Delay Time (in seconds) 0.05-720 0.05-720 0.05-720 0.05-720 

Approximate Dimensions (in.) 0.75"H x 2.0"L x 2.0"W 0.75"H x 2.0"L x 2.0"W 0.75"H x 2.0"L x 2.0"W 0.75"H x 2.0"L x 2.0"W 

Mounting Surface mount with #8 or Surface mount with #8 or Surface mount witb #8 or Surface mount with #8 or 
#10 screw #10 screw #10 screw #10 screw 

Termination .250" Male .250" Male .250" Male .250" Male 
Quick connect terminals Quick connect terminals Quick connect terminals Quick connect terminals 

MASTER ELECTRONIC CONTROLS 
p.o. Box 25905· Los Angeles, California 90025-0662 USA 
Phone: (213) 452-1336 FAX: (213) 392-9585 Telex: 182041 MASTER SNM 

8·1544 For manufacturers' sales offices. see yellow pages EEM 1991 



4500 RELAYS 4500 

SYSTEMS CORPORATION II MATRIX 
5177 NORTH DOUGLAS FIR ROAD 
CALABASAS, CALIFORNIA 91302 
(818) 222-2301 

FAX (818) 222-2304 

7100 - Standard 

7200 - Self-terminating 

7300 - High isolation 

7400 - Highest isol~tion 

7500 - High power 

7600 - Highest isolation 
self-terminating 

7700 - Mercury wetted 
contacts 

7800 - Twinax 

7900 - Triax 

MATRIX 7000 Series Relay Modules are designed to maintain 20 

coaxial switching continuity over a wider range of critical and high 
environmental applications. The Relay housings are constructed 
of precision machined aluminum alloy for structural integrity and 40 

hard anodized for durability. All signal shield paths are silver 
plated with covers gasketed for maximum EMI protection. The 
basic reed switch elements are hermetically sealed in nitrogen 
filled gas envelopes and employ rhodium plated contacts to in- 60 

sure non-stick operation. Applications for MATRIX 7000 Series 
include: 
- R.F. and I.F switching where a low VSWR is required. I 
- CCTV. base band video and pulse switching where low phase 

distortion and high pulse fidelity are required. 
- Applications requiring a high degree of shielding integrity and 

low contact and induced noise such as pre amp input switch
ing or the switching of high impedance operational amplifier 
inputs. 

Matrix and hybrid switching systems are easily constructed by 
using Series 9000 (no output). 9100 (one output) or 9200 (two 
output) push-on cross straps which mate with the BNC con- 120 

nectars on the switch modules. The cross strap output con
nectorsare BNC female type UG 1094/U. The model number of 
the cross strap is assigned by replacing the two zeros of the 
series number with the number of inputs desired. For example, a 140 

Model 9108 has eight inputs and one output. 
MODEL NUMBER ASSIGNMENT 

7XXX-X 

Series ----T I 
Number of throws (N) 
Options: 
Coil suppression diodes w~h: 
Coil common negative - 0 
Coil common positive - DR 
TNC connectors - T 
SMA connectors - S 
Self-terminating - Ohms 
Insulated shield - I 
Insulated and 

SPECIFICATIONS 
FREQUENCY RANGE: 
FREQUENCY RANGE: 
CHARACTERISTIC IMPEDANCE: 
SWITCHING CONFIGURATION: 
SWITCHING SPEED: 
ISOLATION: 
CONTROL-CONNECTOR: 
SIGNAL CONNECTOR: 
OPERATING TEMPERATURE 

AND HUMIDITY RANGE: 

Coaxial Relay Module 
7000 Series 

FEATURES: 

• DC up to 800 MHz depending on 
number of throws 

• Two to twenty-four throws 

• Continuous shield continuity 

• Rugged machined aluminum housing 

• Crosstalk always lower than isolation 

• Switch points individually field 
replaceable 

• Extremely low EMI 

·LowVSWR 

• Matrix configuration easily 
assembled using 9000 series 
cross straps 

• Signal circuits isolated from 
control circuitry 

FREQUENCY - MHz 

( - 1 dB) 1310.,. (N - .13) MHz where N = Number of Throws 
( - 3dB) 1760.,. (N + .2) MHz where N = Number of Throws 
50 ohms - 75 ohm optional 
Single or double pole, two thru twenty-four throws 
One mS dry contact, three mS mercury wetted 
See graph See factory for -lor -IS option 
28 VDC, 30 rnA- D type-mate supplied 
BNC, Twinax, Triax, TNC, SMA or F type optional 

-30"F to + 150'F, 0 to 98 percent R.H. Switched shield - IS 
Expander output - E 
Chassis mount - C 

OPERATING SHOCK AND VIBRATION: 50 G's - 1 mS, 2 G's p-p 20-2000 Hz 
DIMENSIONS: .625" W x 3.25" H x 1.44" + (.625" x number of throws) 

Optional voltage - See Factory MOUNTING: Three 6-32 tapped holes in base or option - C 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1545 



Midtex Relays, Inc. 
982 8UITERFIELD TRAILIEL PASO, TEXAS 79906 
PHONE 915-772-1061 I FAX: 915-772-1116 

MINIATUREI 
GENERAL PURPOSE RELAYS 

CONTACT 
MATERIAL 
RATINGS 

COIL VOLTAGE 

POWER RATING 

DIELECTRIC 

LIFE EXPECTANCY 

Material 
-2UO 
SilverlGold 
Glad Bifurcated 
2.0 amps. 30 VDG. resislive 
0.6 amps. 120 VAG resistive 

5, 6, 12, 24, 48 DC 

-2~0 
Nominal-500 mW 
maximum continuDus-860 mW 

Material 
-200 Silver Cadmium Oxide 

5 amps at 30 VDG resistive 
(UL) 
'AI hp 120 VAG (UL) 
'ho hp 120 VAG; 125VA 
VAG 
pilot duty (ULl 

-300 Silver cadmium Oxide 
10 amps at 120 VAG 
res~tive (ULl 
8 amps at 30 VDC 
inductive (UL) 

Material: 
-100 3132" Silver 
(Gold Flash) 
"3 amps. 28 VDCJ120 VAG. 
80%pf 

.~&mf,~2~~~n~A~iv~~JJ 
diffused 
3 amps. 28 VDCJ120 VAG. 80% 
pf 
2 amps. 240 VAG. 80% pf 
-200 3132" Silver cadmium 
Oxide (Gold flash) 

"5 amp. 28 VDC/120 
VAG. 80% pf 
3 amp. 24 VAG. 80% pf 

"f110 horsepower. 125 VA. 
120J24OVAG 

Material 
-200 5132" Silver cadmium 
Oxide 
-10 amp. 28 VDCll20 

~ ~fal';'l ~~.2;%,~ 
VAG 
;.;::,:;',,::.c ..... fine Silver 

For manufacturers' sales offices, see yellow pages 

B 
Form X 
Form V 

Mater~1 
-100 1/8" Fine Silver (gold 
flash) 5 amp 
RaIIng. 

5 amp. 28VDC/120124O 
VAG.80%pf 
2 amp. 480/600 VAC. 
80%pf 
lJ8hp.120VAG 

_2001~1hJ'.: ~:~e~~dmium 
Oxide 10amp 

10 amp. 28 VDG/1201240 

~h~kG 
1/2 hp. 24014801600 VAG 
3 amp. 480/800 VAG. 
8O%pf 

-300 3116" Silver cadmium 
Oxide 15 amp (UL on 1 & 
2PDT only) 

15 amp, 120 VAC 
~ e~' 240 & 277 VAC 
3 amp, 480/600 VAG 
1/3 hp, 120 VAC 
112 hp, 24014801600 VAC 

-700 1/8" Fine Silver Gold 
Diffused 

5 amp. 28 ~JCll20/24O 
VAC, 80% pf 
2 amp. 4801600 VAC, 
80%pf 
1/8 hp, 120 VAC 
114 hp. 240 VAC 

All hp ratings are single phase 

EEM 1991 
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Midtex Relays, Inc. 
9B2 BUTTERFIELD TRAILIEL PASO, TEXAS 79906 
PHONE 915-772-1061/FAX: 915-772-1116 

GENERAL PURPOSE RELAYS/ 
INDUSTRIAL/POWER RELAYS 

SERIES 157 MAGNETIC 
LATCHING SERIES 

FEATURES The magnetic latching relay is 
[deal for use on applications 
where there [sa need to conserve 
power, retain logic function during 
power outages or improve 
reliability over mechanical 
latching designs. AU electrical 
specifications of the standard 

EPOXY SEALED 
type 157 are retained. 
No mechanical latches or 

CONTACT 
permanent magnets are used 
which could result in inadvertent 

ARRANGEMENTS operations. Units are avialble in 
single, or dual coils. 
TIMING 
Latching lime: 13 MS nominal 
with a one second pulse of 
nominal voltage. 

CONTACT Unlatch time: 13 MS nominal 

MATERIAL with a one second pulse of 
nominal unlatch voltage after 

RATINGS latching with a one second 
pulse of nominal latch voltage. 
A latch pulse of 50 MS min. at 
nominal voltage is 
recommended to insure 
positive latching. 
DESIGN & CONSTRUCTION 
Insulation material, weight. 
marking, shock, vibration, 
dielectric breakdown, insulation 
resistance and temperature 
range are identical to the Type 
157 r.lay. 
ULICSA 

COIL VOLTAGE 

POWER RATING 

MAGNETIC 
DIELECTRIC LATCHING OPTION 

ALSO AVAILABLE 
ON 187 AND 188 

SERIES 
LIFE EXPECTANCY 

MAX. SIZE IN 
INCHES (LxWxH) 
TERMINALS-PC 
SOLDER/PLUG-IN 
OPTIONS 

AGENCY 
APPROVALS 

EEM 1991 

187 188 136 
DPDT pow.r r.lay is rat.d at 20 30 Ampere relay is an A small power relay that will 
amps; DPS1-NO and NC contact expanded version of the Type switch 20 amps for industrial 
arrangements arB rated at 25 18720 amp 2PDT relay. use in multi pale configuration 
amps. Open stud mounted or utilizing a common coil/mates and 30 amps in multipole 
dust covered versions with 114" structure. The 188 is limited to configuration at 120 VAC or 240 
«luick·connect terminals. single-pole switching, in order VAC for appliance use under UL 

to provide for the 30 amp #508. 
contact ratings. 

NO NO NO 

2 Form C Form X 1 FormC 
2A.DPST Form Y 2 Form C 
2B.DPST Form Z 2PST·NC 
1 Form X 2PST-NO 
Horm Y lPST-NO-DM 

lPST-NC-DB 
3PST-ND 

Material Material Material 
-100 1/4" Diameter Fine Silver -100 114" Silv.r -3/8" diameter Silver 

20 amp. 28 VDC 30 amp 12012401277 VAC 20 amp. 1201240 VAC 
20 amp. 12012401277 VAC 30 amp 28 VOC 20 amp. 28 VDC 
10 amp. 4801600 VAC 15 amp 4801600 VAC -318" diameter Silver Cadmium 
314 hp. 120 VAC 1 hp 120 VAC. 1 phase Oxide IUL r.cognized) 
1-112 hp. 240 VAC 1-112 hp 240 VAC. 1 phase Industrial Use 

-200114" Diam.ter Silv.r -200 114" Silver Cadmium 114·hp. 120 VAC 
Cadmium Oxide Oxide Ratings Id.ntical for -100 15 amp. 120 VAC 

20 amp. 28 VDC & -200 contacls. 15 amp. 28 VDC 
20 amp. 120/2401277 VAC 10 amp. 240 VAC 
10 amp. 4801600 VAC 1 kw lungst.n. 120 or 240 
314 hp. 120 VAC VAC 
1 1/2 hp. 240 VAC ~ri~~~~~~~AC -300 3116 6 Diameter Silver 

Cadmium Oxide 20 amp. 28 VDC 
10 amp. 28 VDC 30 amp. 120 or 240 VAC 
15 amp. 12012401277 VAC 1 kw tungst.n. 120 or 240 
3 amp. 4801600 VAC VAC 
113 hp. 120 VAC 
112 hp. 24014801600 VAC 

-4003116" Silv.r Cadmium 
Oxide High Conductivity Blad. 

10 amp. 28 VDC 
10 amp. 1201240 VAC 
3 amp. 4801600 VAC 
113 hp. 120 VAC 

_6001;~:J'S~:'C~~~~:AC 
Oxide 
(On contacts 2A & 2B only) 

25 amp. 28 VDC 
25 amp. 12012401277 VAC 
10 amp. 4801600 VAC 
314 hp. 120 VAC 
1-1/2 hp. 240 VAC 

5.6.12.24.48.110. IOC) and 5.6.12.24.48.110 (DC) 6. 12. 24. 48. 110 IDC) 
6. 12. 24. 120. 208. 240 lAC) 6. 12. 24. 120. 208. 240 lAC) 6. 12. 24. 120. 240 lAC) and 
and Specials and Specials Specials 

Nominal-2.7 VA lAC); 1.2 watts Nominal-2.0 VA lAC); 1.2 watts Maximum continuous-10 VA 
(DC) IDC) lAC); 2.9 watts max. IDC) 
Maximum continuous-3.4 VA Maximum continuous-3.1 VA 
lAC); 1.9 watts IDC) lAC); 1.9 watts IDC) 

Greater than 750 VAC RMS 60 Greater than 750 VAC RMS 60 
Hz across open contacts 
Greater than 2500 VAC RMS 60 

Hz across open contacts 
Great.r than 2500 VAC RMS 60 

Hz all oth.r mutually insulated Hz all other mutually insulated 
elements. elements. 

Mechanleal-l0 million Mechanicai-10 million Mecbanical-5 million 
operations operations operations 
EI .... i .. l-l00.000 operations Electrical-100,QOO operations Eleclrical-l00.000 operations 
at rat.d load at rated load at rated load 

1.400x 1.525 x 1.905 1.400xl.525xl.905 2.375xl.75x2.80 

YES YES NO 
YES YES YES 

Class B Coil Lamp in parallel with coil Special Customer 
Varnished Coil Class B Coil Requirements 
Lamp in Parall.1 with Coil Varnished Coil 
Special Customer Special Customer 
Requirements Requirements 

UUCSA UUCSA UL 

For manufacturers' sales offices, see yellow pages 

CYCLEMASTER 
24-HOUR TIMER 

620 SERIES 
Program Time Switch-up to 48 ON-OFF 
operations per day with timing intervals as 
low as fifteen minutes. 14-day wheel, with 
Sunday and Holiday Skipper, provides 
programming for two full weeks. 
Eliminates operations on unwanted days. 
SWITCHING ACTION 

SPOT (usaille three ways: SPST op.n; SPST 
closed; SP transfer) 

LOAD CAPACITY 
20 amps at 125. 250. or 480 VAC (1 hp at 
125 VAC; 2 hp at 250 VAC) (10 amps at 125 
VAC inductive) 

TERMINALS 
Screw lerminals convenienlly located 

METHOD OF PROGRAMMING 
Trip pin (12 suppli.d) 

TEMPERATURE RANGE 
-40Flo +140F 

Dimensions 
With enclosure 8.188" H x 6.375" W x 
4.125" 0; without enclosure 6""" H x 
41k" W x 213116" 0 

TIMING APPLICATIONS 

• Lawn sprinkling 
• Greenhouse misting 
• Irrigation 
• Program music 
• Chime system 
• Oil well pumping 
• Programmed heating 
• Air conditioning 
• Traffic systems 
• Industrial processing 
• Power plant exercising 
• Industriailullrication systems 
• Sioker hold-fir. 
• Battery charging 
• Paint and enamel Ilaking 
• Laboratory testing 
• Oven purging 
• Automatic livestock and poultry 

feeding systems 
• Conveyors. material handling syst.ms 
• Ventilating fans 
• Elevators and stairways 
• Pumps and motors 
• Water softening conlrol 
• Bulk. milk cooler agitation 
• Laundry equipment 
• Heat trealing 
• Plastic molding 
• Bakery machinery 

8·1547 
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Midtex Relays', Inc. 
9B2 BUTTERFIELD TRAILIEL PASO, TEXAS 79906 
PHONE 915-772-1061 I FAX: 915-772-1116 

MERCURY RELAYS 
Mercury-wetted contacts represent the 
nearest thing to the perfect contact yet 
developed, being characterized by such 
parameters as: Bounce-free operation; very 
low and stable contact resistance; hermetic 
protection; fast operating speeds; Form C or 
Form 0 contact action; contact life measured 
in billions of operations. 

TWO·AMPERE RATED RELAYS 

PARAMETER TYPE 159 TYPE 1&0 TYPE 161 TYPE 162 

COilS 
Single wound-
max. ohms 8,600 9,000 43,500 3,SOD 
Double wound-
max. ohms 4,275 4,500 21,700 1,750 
Rating-watts 
continuous 2.0 1.75 3.0 3.0 
Temp. rise-· C 
perwatl 30· 35· 20· 3D· 

Dielectric breakdown 
-RMS, 60Hz 1,000 1,000 1,000 1,000 

Insulation resistance 
megohms-500 
VDC 1,000 1,000 lK-10K lK-l0K 

Capacitance-
armature to coil 
pi, typical 9.0 9.0 9.0 9.0 

Electrostatic 
shielding optional yes yes yes yes 

Typical operate times 
-MS, 2X must 
operate 1-3 t-3 1-3 1-3 

Typical release times 
-MS2X 2.5 2.5 3.0 3.0 

Contact lorm 
available C,O C,O 2C,20 2C,20 

Adjustments 
available 
Single-side·stable yes yes yes yes 
Bi·stable yes yes yes yes 
Polar 1 % balance yes yes no no 

Temperature range 

TYPE 166 TYPE 168 

9,000 11,000 

4,275 5,500 

1.5 2.0 

35·C 3D· 

1,000 1,000 

1,000 1,000 

9.0 7.0 

yes yes 

1-3 1-3 

2.8 3.0 

C,O C,O 

yes yes 
yes yes 
yes yes 

Operating· C All types -38.8·C to +85·C 
Storage· C All types -65·C to + 100·C 

Weight-ounces 2.0 0.5 2.3 1.6 0.5 4.0 

Encapsulant Polyureth. Polyureth. Polyureth. Polyureth. Polyureth. Polyureth. 

Mounting method PCB PCB PCB PCB PCB Octal 

RELAYS 

FIVE·AMPERE RATED RELAYS 

163 164 165 

4,000 4,000 4,300 

2,000 2,000 8,000 

4.0 4.0 4.0 

20· 200 20· 

1,000 1,000 1,000 

100 100 100 

12 12 14 

yes yes yes 

3.5 3.5 3.0 

4.5 4.5 4.2 

D 0 0 

yes yes yes 
yes yes yes 
yes yes yes 

4 
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FOR ENGINEERING ASSISTANCE 
CAll roll FREE 

1-800-643-8391 
REED 
RELAYS 

The Midtex dry reed 
relay series offers 
hermetically sealed, 
non·position sensitive 
switching in a small 
size with rapid 
response and low 
actuate power 
requirements, Available 
contact forms include 
A, B, C and D with dry 
reeds and forms A and 
B with mercury wetted. 
COntact arrangements 
include 1 to 5 Form A, 
1 to 4 Form C, and 1 to 
3 Form B, or any 
combination within the 
5 pole bobbin. Consult 
the factory for 
additional details. 

cusmM 
CONTROL 
PRODUCTS 
& BOARD 
ASSEMBUES 

Midtex Relays, Inc. 
designs and 
manufactures custom 
control modules and 
board assemblies to 
specific customer 
applications, A few 
common applications 
are listed below: 
• True Form D Relay 
• 20-25 amp 3/4 hp 

time delay relay 
• 12-96 Hour Timer 
• Sequencing Module 

For Stagger Motor 
Start Up 

• Impulse Relay That 
Transfers When 
Voltage Is Removed 

• True Off Delay Timers 
• Complete Control 

Systems (Board level, 
encapsulated & 
Cabinet) 

• Wire Wrapped Relay 
Control Assemblies 

• Interface Modules 
Most designs are 
generated from 
customers requesting a 
"Black Box" to solve a 
system problem, 
improved performance, 
lower costs etc, Please 
call us on our 
Engineering Hot Line 
(1-800-MIDTEX1) to 
discuss your 
application directly with 
Midtex Engineering. 

Polyureth. Polyureth. Polyureth. 

Octal Octal PCB 

B·1548 For manufacturers' sales offices, see yellow pages EEM 1991 



4500 RELAYS 4500 

Midtex Relays, Inc. 
9B2 BUTTERFIELD TRAILIEL PASO, TEXAS 79906 
PHONE 915-772-1061/FAX: 915-772-1116 

TIME DELAY RELAYS/ 
LINE MONITORING DEVICES/ 

CURRENT VOLTAGE/PHASE 

612 SERIES 
DelayoOn·releaae timer 
which utilizes an R-C solid 
stale trigger circuit to drive 
a secondary solid state 
switch, which in turn 
controls the integral 10 amp 
output relay. 

614 SERIES 
Identical to the 612 series, 
except it functions as a 
deIIVoOn·operata. Available 
with "fixed", "extemal 
resistor" adjust time setting, 
or "knob adlust", through 
an overall range of 1 to 300 
seconds delay. 

ElECTRICALIMECHANICAL ELECTRICAL 
CHARACTERISTICS CHARACTERISTICS 
All ratings at 25DC ambient. All ratings at 25DC ambient 
RepeatabiUty ±3% Repeatability ±3% 
Total timing variation ± 10% Total timing variation ± 10% 
Operate time (max.) lOOms Reset (release) time 
Recycle time (max.) lOOms (max.) 50ms 
Dial scale Ref. only Recycle time (max.) lOOms 
Input voltage limits- Dial scale Ref. only 

AC ± 10% Input voltage limits 
OC ±25% AC ±10% 

Power requirements- OC ±25% 
AC (approx.) 1.5 VA Power requirements-
DC (approx.) 1.2 watts AC (approx.) 3.0 VA 

Switching action 2PDT OC (approx.) 1.2 watts 
Switching rating (max.) Switching action 2PDT 

-Fine Silver contact Switching rating (max.) 
(Gold flash) -Fine Silver contacts 
5 amp, 28 VDClI20,24O IGoid flash) 
VAC; 80% pf 1/8 hp, 5 amp, 28 VOC/120 
120 VAC VAC, 3 amp, 240 VAC 
-Silver Cadmium Oxide .80% pf 1/8 hp, 120 
10 amp, 28 VAC 
VDC/120,240 VAC; 80% -Silver Cadmium Oxide 
pf, 1/3 hp, 120 VAC 112 (Gold flash) 
hp, 240 VAC 10 amp, 28 VDCl120 

Delay types Delay-on-release VAC, 1/3 hp, 120 VAC, 6 
Momentary transfer upon amp, 240 VAC .80% pf 

timing cycle 1/2 hp, 240 VAC 

TEMWrFfA¥~'ift RANGE· .NO ~~~e~::~~~~rn~:~ate 
-operating: -looC to timing cycle 
+55DC interruption. . . . .. .NO 
-storage: 400c to TEMPERATURE RANGE 
+85DC -operating: -100c to 

SHOCK +55°C 
l~g~rn!a~~ ms, -:::8e: 400C to 
(non-operating test) SHOCK 

VIBRATION 15 g's, 11±1 ms, 
O.OS" DA or 10 g's, 10 1I2sinewave 
to 55 Hz (non-operating (non-operating test) 
test) VIBRATION 

TIMING SET O.OS" DA or 10 g's, 10 
Fixed to 55 Hz (non-operating 
External Resistor test) 
Knob Adjust TIMING SET 

Fixed 

EEM 1991 

External Resistor 
Knob.Adjust 

618 SERIES 
An electronic time delay 
module that provides a 0.5 
or 2 amp SCR output to 
drive relays, solenoids or 
lamps. Units are fully 
encapsulated and are 
versatile and economic, 
especially when used in 
conjunction with power 
relays In the 30 amp rating 
category. 

ELECTRICAL 
CHARACTERISTICS 
All ratings at 25DC ambient 
Repeatability ±3% 
Total timing variation ± 10% 
Reset time (max.) 75ms 
Recycle time Imax.) 25ms 
Input voltage limits 

+ 25%. DC must be 
filtered, max. ripple 5% 
at nominal voltage 

Switching action SPST 
Solid State Output, 1.5 
V voltage drop max. 
when on 

Switching rating (max.) 
-Type 1-0.5 amp at 
+55DC 
"1~r.t2.0 amp at 

TEtJltU~~~t~~;C 
-4ooC to +55DC 

619 SERIES 
IMPULSE RELAY 
An electronically controlled 
single input latching relay. 
Repetitive input pulses 
cause the relay to latch and 
unlatch alternately up to 
1,200 total pulses per 
minute. 

715 SERIES 
Munt·functlon time delay 
relay industry standard 8 and 
11 pin octal, ·side terminal . 
slrfjilor"flush mounting, and 
the 11 pin square base to fit 
ilia "Miiftex Type"f5'i . 
relay sockets. 

655 SERIES 
Delay·on·o~rate timers 
whi~h use soli! s!ate timing 
circuits to control an integral 
relay. 

753 SERIES 
753 series voltage sensor is 
designed for use in monitorin 
voltage fluctuations. It is 
designed to energize and 
de-energize at predetermined 
voltage levels that m~ be . 
fixed or set with adJusting 
knobs. Packages are available 
for either direct plug-in or 
terminal strip connection. 

ELECTRICAl/MECHANICAL ELECTRICAL ELECTRICAL ELECTRICAL 
CHARACTERISTICS CHARACTERISTICS CHARACTERISTICS CHARACTERISTICS 

~~I:t~f;;t 25D~5a~~.i:n. ~:;::~t~li~ 25DC amb:~~ ~~;::~'l:ili~ 25DC ambil~% ~~;::~~fli~ 25Dc±a,'!l!'i~~. 
Pulse repetition rate Total timing variation ± 1 0% Total timing variation ± 10% Response time 15 ms typical 

1200 pulses per minute Reset time-25 ms typical, 5 Reset time 50 ms 25 ms maximum 
max. ms max. (release of Recycle time (max.) 100 ms Duty cycle is continuous, 

Duty Continuous delay-on-operate) Input voltage limits maximum input limit of 
Input voltage Recycle time-SO ms typical. AC ± 10% 125% of nominal input 

12,24,48,110 VOC 100 ms. max. (minimum DC ±25% voltage. 
(±25%) off time between timing Power requirements Switching action SPDT 

Pow~r8~~:ments Inpu~~~~~:)limits AC lappro;JA at 120 VAC SWit~~n8o'~N~~r/gOld flash 
Switching action 2PDT AC ± 10% DC (approx.) 1.2 watts 3 amps at 24 VOC or 125 
Switching rating (max.) DC ±25% Switching action 1,2,4PDT VAC resistive; 

-Fine Silver contacts Power requirements SWitc5hainmgpra, 2ti8ngDC, 1 amp at 24 VDC or 125 
(Gold flash) AC 2.5VA V VAC inductive; 
5 amp, 28 VDC, DC 1.5watt 120 VAC 1.5 amps at 250 VAC 
1201240 VAC 118 hp, SWitching action 2PDT 10 amp, 28 VDC, resistive; 
120 VAC Switching rating (max.) 120 VAC 0.5 amps at 250 VAC 
-Silver Cadmium Oxide -Silver Cadmium Oxide Delay types inductive 
1,02012amp'VA28CVOC, 10 amp,28 VDCI120 VAC; Delay-on-operate -200 Silver Cadmium 

40 1/3 hp, 1201240 VAC Momentary transfer upon Oxide 5 amps at 24 VDC 
1/3 hp, 120 VAC Delay!Y1les timing cycle interruption: NO or 125 VAC resistive 
1/2 hp, 240 VAC Delay-on-operate. TEMPERATURE RANGE 2 amps at 24 VDC or 12 

TEMPERATURE RANGE Delay-on-release, -operating-IODCto+55° VAC inductive 
-looC to +55DC Cycle, Interval and -storage-4O"C to+85DC 2.5 amps at 250 VAC 

SHOCK Interva~mornentary start SHOCK resistive 
IS g's, 11 ± 1 ms, 112 timing. 15 g's, 11 ± 1 ms, 1/2 1 amp at 250 VAC 
sinewave (non·operating Momentary transfer upon sinewave inductive -300 Silver 
test) timing !!iCleTriterrujlliOn: NO VIBAArION Cadmium Oxide 

VIBAArION TEMPERATURE RAlirllE' 10 g's; 10 to 55 Hz 10 amps at 24 VDC or 
0.06" DA or 10 g's, 10 -operating -lODe to TERMINALS- 125 VAC resistive 
to 55 Hz (non-operating +55DC Solder. PC. Plug-In. 4 amps at 24 VOC or 12 

l-.te.s.t) ____ """"sHoCitorage-40DCto+85DC 657 SEAlES VAC inductive 
719 S'ERIES 15g's, 11 ±1 ms, 1/2 5a~~sat25OVAC 

IMPULSE RELAY 
Miniature PC style impulse 
relay that will alternately 
change states when pulsed 
at a common input, without 
changing polarity. 

ELECTRICAl/MECHANICAL 
CHARACTERISTICS (25DC) 
LIFE EXPECTANCY: 
Mechanical-l00 million 

~1:::~7:~~',ooo 
operations min. at rated load 
CONTROL VDLllIGES: 
5 to 48 VOC standard 
Set & Reset time 3ms typical 
mmcTRfC 1500 VAG input 

to contacts 
1000 VACacross open 
contacts 

TEMPERATURE -
-40"C to + 7O"C 

CONTACTS 
-SilverlGold bifurcated 
Rating 
2.0 amp 30 VDC 
resistive 
0.6 amp 110VDC 
resistive 
1.0 amp 125 VAC 
resistive 

sinewave (non-operating Delay-or1-operat~timer whic.h ~e:~~~eat 250 VAC 
test) uses solid state ti'!llng CirCUits inductive 

VIBRATION to control an integral relay. TEMPERATURE RANGE 
O.OS" DA or 10 g's,10-55 ti lOOC t 
Hz (non-operating test) ~~~C;~:~ISTICS :;~E~c" ng - 0 

All ratings at 25DC ambient :;~~~gge _40DC to 
Repeatability ±5% SHOCK 
Totaltimingvariatlon ±10% 15g's, 11 ±1 ms, 1/2 
Reset time (max.) 100 ms sinewave (non.operating 
Recycle time Imax.) 100 ms test) 
Input voltage limits VIBRATION 

DC ±25 0.06" DA or 10 g's, 
Po~~(~g~~o~~nts 0.7 watt 10-55 Hz (non-operating 
Switching action 2PDT test) 

Swit~h!~p~a~~~oc, 120 VAC 
Momentary transfer upon 
timing 

~~~~"t\"A~~~O~~%~E 
-operating-lOOCto+55°C 
-storage -40°C to +85°C 

SHOCK 
12 g's, 11 ± 1 ms, 1/2 
sinewave 

VIBRATION 8 g's; 10 to 55 Hz 
MAX SIZE IN INCHES 

(LxWxH) 
1.190 x .859 x 1.281 

TERMINALS 
Solder, pc, Plug·ln 

For manufacturers' sales offices, see yellow pages 8·1549 



A J 0 
t 0 0 

Make Make, 

~ Make, SPST-NO Break 

B K 

*-
0 

Break Center off 
SPST-NC SPDT • 0 

C L .. 0 0 
Break, Make Break, • 0 (Transfer) Make, 
SPDT Make • 0 

D 

£ U 

~I.-o Make, Bteak Double 0 
(Continuity make 
Transfer) Contact 

on arm 

E V 0 ! ! 0 
Break, 

0 Double break ! Make, 
Break Contact on arm 

F 0 Double break • 
Make, • 0 Double make, 
Make • 0 Contact 0 • on arm 

G C X :rl.-o Break. Double 0 
Make 0 make 

H I g y 0 ! ! 0 
Break, 0 I Break, • 0 Double break 
Make 

I 
~ 

Z 0 :,: : Make. Double make 
Break, Double break 
Make Lo SPOT-DB 0 



4500 RELAYS 

MSD INC. COMMERCIAUINDUSTRIAL RELAYS DIVISION 
700 Orange St., Darlington, SC 29532·9986 

Manufacturers of Struthers·Dunn 
Commercial/Industrial Relay Products 

Tel. 803-393·5421 FAX (24 HRS.) 803·393-4123 

PRINTED CIRCUIT TERMINAL-LOW LEVEL TO 30 AMp, 1-4 POLE, SEALED AND UNSEALED 

SERIES 276 277 232 233 270 

• 
DIMENSIONS o.787"xD.500" 1.142" x 0.512" 0.630" x 0.433" 0.905' x 0.827" 0.866" x 0.630" 
(L X W x H) x 0.394" x 1.024' x 0.453" x 0.768" x 0.622" 

FEATURES o 10 Amp Contact o AC or DC Coil o Subminiature o Automotive o General Purpose 
o Miniature Size Construction Size Applications Relay 
o Polarized for 08 mm Coil- 01 Form C; o Incandescent 03,50rl0Amp 

Coil Sensitivity- Contact Spacing 1 Amp Contact Lamp Switching Switching 
40 mA@5VDC o 10KV Surge o Immersion 030 Amp o Immersion· 

04 mm Coil- Capability Cleanable SwitchlnQ Cleanable 
Contact Spacing o Sealed lerminals o O:NlCoIl 1511 Continuous o TV-5 Rating 

o 5KV Surge o PBr Materials Available o Low Cost 
Withstand o 0.1" Term. Grid 00.1" Term. Grid o Dust Cover 

o Immersion 
Cleanable 

o PBr Materials 

CONTACT DATA 
Form: 1 Form A;1 Form C 2 Form A;2 Form C 1 Form C 1 Fom! A;1 Form C 1 Form A 

1 Form C 
Material: Silver Alloy Silver Sil. Cad. Silver Alloy Silver Alloy Silver Alloy-Gold 

Plate Alloy Oxide Ratings: lA lC 
120/AC lOA 7A 511 0.5A lOA 3A 511, lOA 
240/AC lOA 7A 511 1.5A 2.511,511 
30/DC lOA 7A 511 lA lOA 3A 5A,1OA 

30A@ 12VAC 
150W lamBe Load 

@12V 

COIL DATA 
AC Volts 6, 12, 24, 120 
DC Volts 3,5,6 3, 5, 6. 12, 1.5, 3, 5, 6, 12,24 6, 9, 12, 24, 48 

9,12,24 24,48,110 9,12,24 
Power: 
ACVA 0.9 
DC Watts 0.2 0.53 0.45 1.0 0.36 

GENERAL 
DATA 
Ambient Temp.: -40°C to +7O"C -4OOC to +7O"C -25°C to +55°C -300 C to +80° C -3OOC to +600 C 
Operate Time: 10ms 15 ms 3ms 10ms 6 ms 
Release Time: 10ms 10ms 1 ms 10ms 2 ms 
VDE Spacing: 4mm 8mm 

Lite: 
Rated Load 100.000 100,000 500,000 100,000 100.000 
No Load 50 million 10 million 5 million 5 million 10 mill/on 

OPTIONS Dust Cover Version AC Coil Operation High Sensitivity Stronger Coil TV-5 Rated 
Coil ~ntermittent duty) Versions (Form A 

Oust Cowl' Version r Automotive o~) Applications Ap . and Auto 
Aux Tight 'JYpes 
Term. Seal Oust Cover 'JYpes 

ENGINEERING SPECIFICATION DATA SUBJECT TO CHANGE. CONTACT FACTORY FOR INFORMATION. 
FOR DETAILS ON STRUTHERS-DUNN DISTRIBUTOR-sTOCKED RELAYS, REQUEST CATALOG CI1010. 

272 272L 

.-
0.787" x D.390" 0.787' x 0.390" 

x 0.354" x 0.354" 

00.1" Grid DIP 00.1" Grid DIP 
Relay Bistable MaQ. 

o Immersion. latch-2 COIl 
Cleanable o Immersion 

o 1500V FCC Cleanable 
Surge Capability 01500v FCC 

o Meets FCC Surge Capabi6ty 
Part 88 • Meets FCC 

o Crossbar Part 68 
Bifurcated o Crossbar 
Contacts Bifurcated 

o Polarized Contacts 
ForCDiI 
Sens~ivity 

2FormC 2 Form C 

Gold Clad-Silver Gold Clad-Silver 
Nickel Nickel 

lA lA 

2A 2A 

3,5,6,9, 3,5,6. 
12,24,48 9,12,24 

0.4 0.36 

-40°C to +7O"C _40°C to +70o C 
3 ms 3ms 
2ms 2ms 

500.000 100.000 
100 million 100 million 

High Sensitivity 
O.2WCDiI 

High Sensitivity 
O.I2WCoil 

Available Available 

EEM 1991 For manufacturers' sales offices, see yellow pages 

273 

0.866" x 0.630" 
x 0.622" 

o Very Low 
Audible Noise 
Relay 

o Immersion 
Cleanable 

o 10 Amp 
Switching at 
16VDC and 
250VAC 

1 Form A;1 Form C 

Silver Alloy 

lA lC 
lOA 7A 
lOA 7A 
lOA 7A 

5,6.9, 
10,12,24 

0.2 

-4OOC to +7O"C 
10ms 
10ms 

100.000 
10 million 

Dust Cover Version 

4500 

403 

1.158' x D.938" 
x 0.344" 

o Low Profile-
0.5" Board 
Spacing 

02FormCor 
4 Form C 

o Immersion· 
Cleanable 

• Low Capacitance 
Desi~n 

00.1" rid Term. 

2 Form C;4 Form C 

Gold Plated-
Silver Palladium 

o.27A 

lA 

6,12,24,48 

0.33-2 Form C 
0.5-4 Form C 

-looC to +65°C 
7ms 
3 ms 

5 million 
100 million 

8-1551 
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MSD INC. 
Manufacturers of Struthers-Dunn 

CommerciaVlndustrial Relay Products 

3-WAY TERMINAL, 5-15 AMp, 1-3 POLE 

SERIES A283 285 286 

RELAYS 

COMMERCIAL/INDUSTRIAL RELAYS DIVISION 
700 Orange St .• Darlington. SC 29532-9986 
Tel. 803-393-5421 FAX (24 HRS.) 803-393-4123 

4500 

3-WAY TERMINAL, 10-AMP, 4 POLE 

287 292 284 306 308 



4500 RELAYS 4500 

MSD INC. COMMERCIAL/INDUSTRIAL RELAYS DIVISION 
700 Orange St., Darlington, se 29532-9986 
Tel. 803-393-5421 FAX (24 HAS.) 803-393-4123 Manufacturers of Struthers-Dunn 

CommerciaVlndustrial Relay Products 

2-WAY TERMINAL, 20 AMp, 1-3 POLE OCTAL STYLE PLUG IN, 5-10 AMp, 1-3 POLES 
ICE CUBE STYLE, 
1-10 AMp, 2 Ie 4 POLE 

SERIES 298 300 A314 326 327 392 C281 282 

DIMENSIONS 1.500" x 1.375" 1.500" x 1.375" 1.375" x 1.375" 1.3.75" x 1.375" 1.375" x 1.375" 1.375" x 1.375" 1.125" X 0.1175" 1.125" x 0.875" 
(LxWxH) x 2.906" x 2.9OS" x 2.813" x 4.375" x 4.375" x 2.813" x 1.531" x 3.125" 

FEATURES o 2 WB/f Terminals o 2 Way Terminals o long Life o DelB/f-Dn Timer o DeIB/f-Off Timer o lrNI Power DC o General Purpose o DelB/f-On Timer 
0.25 a.c. 0.25 a.c. o Low Cost o Adjustable Timing o Adjustable Timing Relay 125 mW/Pole lrNI Cost o Plutln Mounl 
Solder Solder o Open Dr Plug-In nllD 300 sec 0.1 to 300 sec o lrNI Cost o l-Amp Bifurcated o PC ount 

o Handles Tough o Handles Tough (8& 11 pin) o InN Cost o Octal Plug-In o Operate Over Wide Contacts o Adjustable Timing 
loads at InN Cost loads at lrNI Cost o Straight Thru o Octal Plug-In o Transient Protection Volta~ o 3A Silver Contacts nl10 300 sec 

o 'fflVAC, 20A o 'fflVAC, lOA Wiring: o Transient Protection o Polarity Protection o Clear o SA and lOA o Transient Protection 
o 60OVAC, SA o 600VAC, SA Fewer Solder Joints o Polarity Protection o Electronic Module- Cover Silver Cad-Oxide o Polarity Protection 
o Polycarbonate o Accepts 0.25 Greater ReUability o Electronic Module- Epoxy Molded Contacts o Electronic Module-

Coverwilh Booted auick Epoxy Molded o Repeatability ±3% Epoxy Molded 
Mounting Tabs Connect o Repeatability ±3% o No False o Repeatability ±3% 

o Polycarbonate o No False Contacting o No False 
Cover with Contacting Contacting 
Mounting Tabs 

CONTACT DATA 
Form: 1 Form C ID 2 Form C 1 Form C to 1 Form C 10 1 Form Clo 1 Form Clo 2FormC 2 Form C 

3 Form C 3FormC 3FormC 3 Form C 3 Form C 4FormC 4FormC 
Material: Sil. Cad. Oxide Sil. Cad. Oxide Sil. Cad. Oxide Sil. Cad. Oxide Sil. Cad. Oxide Silver seo SILISCO SCO SILISCO 
Ratings: 
120/AC lOA, 'I. HP 2DA, 'I. HP lOA. ',4HP lOA. ',4HP lOA. ',4 HP SA 10 31S 10 315 

240/AC 2M. 1 HP 2DA. 1 HP SA. Va HP SA, Va HP SA, '/. HP 
30/DC 2DA. - 2DA,- lM,- lM.- lM.- SA 10 31S 10 31S 

COIL DATA 
AC Volts 61D24O 610240 6to 240 2410240 24 to 240 610220 12 to 120 
DC Volts 610 125 (25OVDC 6 to 125 (25OVOC 61D 110-12S 12 to 12S 1210125 IS to 139 6 to 110 1210110 

wnh series resistor) with series resistor) (11.1 to 3.5 mal 
Power: 
ACVA 3.4 3.4 2.1 2.1 2.1 1.2 1.2 
DCWatts 1.2 (3 Pole, 2W) 1.2 1.2 (1.5W @ 125V) 1.2 (1.SW @ 125V) 1.2 (1.5W @ 125V) o.1251Po1e 1.0 (1.1W @ 110V) 1.0 (1.1W @ 110V) 

GENERAL 
DATA 
Ambient Temp.: 
AC -3O"C to +SO"C -30· C to +SO"C -45·C 10 +55°C -100C 10 +55°C -100CID +55°C -45°C ID +700C -100C ID +55°C 
DC -30"C 10 +6OOC -30" C ID +600C -45°C 10 +71l"C -100C to +70°C -100C to +71l"C -45°C to +71l"C -45°C ID +71l"C -100Clo +71l"C 

Operate Time: 20ms 20ms 15 ms As Selected ISms 20ms ISms As Selected 
Release Time: ISms ISms 10ms 10ms As Selected 15 ms 10ms 10ms 

Ufe: 
Rated Load 100.000 100.000 100,000 100,000 100,000 100.000 soo.ooo 500,000 

No Load 10 milUon 10 million 10 million 10 miNion 10 million 10milHon SO miNion SOmUlion 

OPTIONS Indicator Lamp Indicator Lamp Indicator Lamp Perm. Mag. Blowout Perm. Mag. BIowooI Indicator lamB Indicator Lamp Fixed Timing 
Manual Actuator Manual Actuator Manual Actuator Silver Contacts Silver Contacts Jl250C Coil nly) Manual Actuator Remote Timing 
Silver Contacts SilWr Contacts Silver Contacts Gold Diflus. Contacts Gold Diffus. Contacts anual Actuator Various Mountings 
Perm. M~ BIaNout Perm. M~BIowout Perm. Mag. Blowout FIXed Timing Fixed Timing Olen Styles: Qpp. Pol Barrier 
Mounting es: Mounting s: 1300C Coil Remote Timing Remote Timing 32 Stud (Core) Diode Across Coil 
6-32 Stud Core) 6-32 Slud (Core) O~n Styles: . 6-32 Tapped Core Sealed ~mmerslon 
6-32 Stud ~) 6-32 Slud (T~) 32 Stud (Core) Clean Ie) PC 
1~2CT~ ore I~C~d ore 6-32 Tapped Core Term. Version 

Gold Diffus. Contacts 

APPROVALS UL UL UL, GSA UL, GSA UL, GSA UL UL, CSI\ UL 

ENGINEERING SPECIFICATION DATA SUBJECT TO CHANGE. CONTACT FACTORY FOR INFORMATION. 
FOA DETAILS ON STRUTHERS-DUNN DISTRIBUTOR-STOCKED RELAYS, REQUEST CATALOG Cft010. 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1553 



4500 RELAYS 4500 

t MSD INC. A. Manufacturers of Struthers-Dunn 
~n Commercial/Industrial Relay Products 

COMMERCIAUINDUSTRIALRELAYS DIVISION 
700 Orange SI., Darlington, SC 29532-9986 
Tel. 803-393-5421 FAX (24 HAS.) 803-393-4123 

SCREW/D.C. TERMINAL, 
SCREW TERMINAL, MOTOR CONTACTORS, 
15·30 AMP, 1·3 POLE 1-7.5 Hp, 3·4 POLE INDUSTRIAL PLUG IN, 5·10 AMp, 2·6 POLE 

SERIES 425 A275 375 219 T219 246 247 

DIMENSIONS 12 PIN: 2.625" x 1.469" 
(LxWxD) 3.250" x 2.500" 2.875" x 3.625" 4.650" x 3.250" x 3.406" 2.625" x 1.469" 2.62S" x 1.469" 2.62S" x 1.469" 

x 2.500" x 2.7S0" x 2.620" 14 PIN: 3.063" x 1.469" x 5.250" x 4.D93" x 4.093" 
x 3.406" 

FEATURES • High Current • 2 Coil Reversing • 20 Amp Reversing • 10 Amp MuHi-PoIe- • Time Delay Relay: • Del~.()n.operate • Delay On-Release 
• low Cost Contactor Contactor with t04FormCor6 Delay-On ISO imer ISO Timer 
• long lHe 1 HP Rated Mechanical FormA Interval • Adjustable Timing: • Adjustable Timing: 
• Multi-Contact • 0.2S" Dual Interlock • Industrial Plug-In with Flasher 0.1 to 300 sec 0.1 to 30.0. sec 

Arrangement Quick-Connect • Auxiliary Contacts locking Clip • Ad1ustable Timing: • Repeatability: ±3% • Repeatability ±3% 
• Motor loads Terminals • 0.25" Dual Quick- • Encapsulated Coil D. sec to 36 hrs. • No False Contacting • Recycle Time: 
• High Inrush loads • Up to 4 Auxiliary Connect load • Poiycarbonate Cover • GlMOS CircUit~ • Polarity Protection ISO. msMax. 
• Var. Speed Drive Contacts lIIrminals • Gold Diff. Sil. Cad • AC/DC InG,ut- ot • Recycle Time: • Transient Protection 

load • Encapsulated • Panel Mounting Oxide Contacts Polarity ensitive 150 ms Max. • Sinqle lewl Socket 
• 6DOVAC Rated Coils--AC or DC • Encapsulated Coils • SinQle lewl Socket • Re=ability: AC • Transient Protection Wiring 

• Mechanical Winng ± .5%, DC ±0.2% • Sinqle lewl Socket 
Inte~ock • No False Contacting Winng 

• 600VAC Rated Recycle Time: 60 ms 
• Operate in Arry • Single lewl Socket 

Position Wiring 

CONTACT DATA 
Form: Upt03 Form C 6P DM BPDM 2 Form C to 4 Form C or 2 Form C to 2 Form A 2 Form C to 2 Form A 2 Form C; 3 Form C 

(3 Per Coil) (4 Per Coil) up 10 6 Form A·Form B &2FormC &2FormC 
Combinations 

Material: Sil. Cad. Oxide Sil. Cad. Oxide Sil. Cad. Oxide Sil. Cad. Oxide- Sil. Cad. Oxide- Sil. Cad. Oxide- Sil. Cad. Oxide-
Gold Diffused Gold Diffused Gold Diffused Gold Diffused 

Ratings: 120VAC 30A' 120VAC 1511, 1 HP 120VAC 20A, 2 HP 241DC or 1201AC 241DC or 1201AC 241DC or 1201AC 241DC or 1201AC 
Make 30A, Carry lOA, Make 30A, Carry lOA, Make 30A, Carry lOA Make 30A, Carry lOA 

Break lOA Break lOA Break lOA Break lOA 
240VAC 30A' 240VAC lOA, 2 HP 240VAC 1511, 7.5 HP 241l1AC Make 3OA, 2401AC Make 3OA, 2401AC Make 30A, 241l1AC Make 30A, 

480VAC '2.SA 
Carry lOA, Break 511 Carry lOA, Break SA Carry lOA, Break 511 Carry lOA, Break SA 

480VAC SA, 2 HP 480VAC 1511, 7.5 HP 1251DC Make 30A, 1251DC Make 3OA, 1251DC Make 30A, 1251DC Make 3OA, 

6DOVAC lOA 600vAC SA, 2 HP 600VAC lSA, 7.5 HP 
Carry lOA, Break 0.5A Carry lOA, Break 0.5A Carry lOA, Break O.SA Carry lOA, Break 0.5A 

30VDC 15A 30VDC lSA 
125VDC SA 

'2SA for 3 pole 
relay 250VDC lA 

COIL DATA 
AC-Volts 6 to 480 12 to 240 12 to 600 610240. 24 to 120 24 to 240 24 to 240 
DC-Volts 6 to 220 1210 120. 6 to 125 (25OV with 24 to 125 2410125 2410125 

Power: 1&2 pole 3 pole series resislor) 

ACVA 9.8 11 16.7 10. (52 Inrush) 1.8W 5 
DC Watts 2.0. 4 4.5 I.B(2.5W @ 125VDC) l.B 1.8 I.B 

GENERAL 
DATA 
Ambient Temp.: 
AC: -55°C to +45°C -45° C 10 +50" C -45°C to +5OOC -looCto +6OOC -2O"C to +65°C -looC 10 +45°C AC -10°C to +45°C 
DC: -55° C to +BOoC -45°C to +7O"C -looC to +7O"C DC -10°C 10 +70°C DC 

Operate Time: 30ms SOms .50ms 25ms As Selected As Selected 20ms 
Release Time: IS ms 3Qms 30ms 20ms 20ms 20ms As Selected 
Life: 
Rated Load 100.000 100.000 100,000 100,000. 100.000 100,000 100,000 
lh Rated Load 500,000 50.0.000 soo,ooo 500,000 soo.ooo 500,000 500.000 
No Load 10 million S million 10 million 10 miUion 20milHon 10 million 10. million 

Dielectric 2,SOOVAC 2,5OOVAC 2,500vAC 
Strength 

OPTIONS Quick-Connect Auxilla70 Contacts- Auxiliary Contacts - Indicator lamp Indicator lamp Indicator lamp Indicator lamp 
lIIrm. Up to ur with Up 10 4 Form C Manual Actuator Manual Actuator Manual Actuator Manual Actuator 

H rush 0.25" Ouick- Raled SA at 300vAC Bifurcated Contacts Bifurcated Contacts Bifurcated Contacts Bifurcated Contacts 
ontacts Connect Term. Screw Terminals on Coil SUfJression Perm. Mag. Blowout Magnetic Blowout Magntic Blowout 

ry Contacts Rated SA Main Contacts Perm. ai' Blowoul Fixed Timing Fixed Timing Fixed Timing 
Perm. MaR' Blowout 130°C COl Remote Adjust. Remote Adjust. 
13O"C Co Nuclear Oualified 

APPROVALS Ul, GSA Ul, GSA Ul Ul, CSA Ul, GSA Ul 

ENGINEERING SPECIFICATION DATA SUBJECT TO CHANGE. CONTACT FACTORY FOR INFORMATION. 
FOR DETAILS ON STRUTHERS-DUNN DISTRIBUTOR-STOCKED RELAYS, REQUEST CATALOG Clt010. 

8·1554 For manufacturers' sales offices, see yellow pages EEM 1991 



4500 

MSD INC. 
Manufacturers of Struthers-Dunn 

Commercial/Industrial Relay Products 

INDUSTRIAL PLUG IN, 5·10 AMp, 2·4 POLE 

SERIES 8255 A311 349 

RELAYS 

COMMERCIAL/INDUSTRIAL RELAYS DIVISION 
700 Orange St., Darlington, SC 29532-9986 
Tel. 803-393-5421 FAX (24 HRS.) 803-393-4123 

INDUSTRIAL PLUG IN, 
2·5 AMp, 1·2 POLE 

SCREW TERMINAL, 
2·200 AMp, 1·2 POLE 

112·PGF RSX1800 C85 102/103 

4500 



4500 RELAYS 4500 

MSD INC. COMMERCIAUINDUSTRM:L RELAYS DIVISION 
700 Orange St., Darlington, SC ~3l!-9986 

Manufacturers of Struthers-Dunn 
Commercial/Industrial Relay Products 

Tel. 803-393-5421 FAX (24 HRS.) a03-393-4123 

PRINTED CIRCUIT TERMINAL REED, 0.25-1 AMp, 1-4 POLE 

SERIES MRR-D MRRQ M.R-Y MRRK MRRN 

lit o'.J! ! "" -- .-
DIMENSIONS 0.7SO· x 0.300" 0.750" x 0.250" D.95O" x 0.400" 1.290" x 0.660" 1.125" x 0.609 
(LxWxH) x 0.275" x 0.260" x 0.312' x 0.445" x 0.375" 

FEATURES • Epoxy Molded • Epoxy Molded- '~~:fe::1;;;; • KEL-F Enclosure • Miniature-Open 
·80r14P1n 4 Term. Design Ultrasonically Construction 

Designs • 14-P1n Dip Socket • 0.100 or o.lSO Grid Sealed :~f9=~~~ '14 Pin DIP Mount (2-Side by Spacin~ '~nellcShielding 
Socket Compatible Side) • MagneliC Shielding • 0.1 Grid Spacing • Single Piece, 

• OTL, TTL and • FormAorB • OTL, TTL and • Minimal Switch GIass-FUIed Nylon 
HNIL Compatible Contacts HNIL Compatible Stress Bobbin and 

• Magnetic • Magnetic Shielding • Thermal Stability Terminal Support 
Shielding • OTL, TTL and • Terminals are Non-

• Low Cost HNIL Compatible Magnetic 
• Form A, Form B or 

FQrm C Contacts 

CONTACr DATA 
Form: 1 FormA 1 FormAor 1 Form A 10 1 FormA 10 1 Form A to 

2 FormA 1 FormB 2 FormC 3 Form A 4 Form A 
1 FormB 2'Form B or 1 Form C 10 
1 Form C 2 Form C 3 Form C 

Material: Rhodium Rhodium Rhodium Rhodium Rhodium 
Ratings: 

Volts (max) Form AlB FormC 100 Form AlB FormC Form AlB FormC Form AlB FormC 
Amps (max) 100 28 0.5 200 28 200 28 200 28 
Watts (max) 0.5 0.25 10 0.5 0.25 0.5 0.25 0.5 0.25 

10 3 10 3 10 3 10 3 

COIL DATA 
AC Volts - - - - -
DC Volts 51024 51024 51024 6 to 48 61048 
Power: 
ACVA - - - - -
DCmW SOlo 280 50 10 280 270 ~ Contact) 360 18910900 

4SO ( Contacts) depending on No. 
of Contacts 

GENERAL 
DATA 
Ambient Temp.: -40°C to +85°C -40°C to +85°C -40°C 10 +85°C -40°C 10 +85°C -40°C 10 +85°C 
Operate Time: 2ms lms 2ms 2ms 5ms 

Release Time: 2ms 1 ms 2ms 1.5 ms 3 ms 

Dielectric (VDC) 
Form AlB FormC Form AlB Form AlB FormC Form AlB FormC Form AlB FormC 

Across Gap 150 100 150 300 200 300 200 400 250 
Contact/Coil 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 
To Ground 1,500 1,500 1,500 1,500 1,500 1 ,SOD 1,500 1,500 1.000 

Insulation 
Resistance: 1,000 Megohms 1,000 Megohms 1,000 Megohms 1,000 Megohms 1,000 Megohms 

Life: 
Form AlB FormC Form AlB Forme Form AlB . FormC 

Rated Load 5milUon 5 million 10 mill. 5 mill. 10 mill. 5 mill. 10 mill. 10 mill. 
No Load 20 million 20 million 100 mill. SO mill. 100 mill. SO mill. 200 mill. 50 mill. 

OPTIONS Suppression Diode Internal SUppression Low Power Coils Intemal Suppression Special Wiring 
Electrostatic Shield Diode Internal Suppression Diode Internal Suppression 
SO MW Coil Electrostatic Shield Diode Electrostatic Shield Diode 
Sensiti~ Mercury Switch Electrostatic Shield Mercury Switch Electrostatic Shield 

Magnetic ch Mercury Switch Mercury Switch 
Versions Magnetic Latch 

Mercury Switch Version 
MIL-Spec. Qualified 

APPROVALS UL - CSA - UL 

ENGINEERING SPECIFICATION DATA SUBJECT TO CHANGE. CONTACT FACTORY FOR INFORMATION. 
FOR DETAILS ON STRUTHERS-DUNN DlSTRIBUTOR-sTOCKED~ELAYS, R~QUEST CATALOG CII010. 

MRR 

I 
1.062" x 0.425" 

Dla. 

• EP~ MoIded-
Axia Lead 

• M!II!netic Shielding 
• Mimature Size 

1,2, 40r 12 FormA 

Rhodium 

200 
0.5 
10 

-
61048 

-
125101,500 

depending on No. 
of Contacts 

-40°C 10 +85°C 
21010 ms 

depending on No. 
01 Contacts 

110 5 ms depending 
on No. of Contacts 

400 
1,500 
1,500 

1,000 Megohms 

10 milRon 
200 million 

Pre-Formed Leeds 
Welded Lead 
Extensions 

-

a-1556 For manufacturers' sales offices, see yellow pages 

RR 

1 

1.815" x Q.655' 
Dia. 

• t':t!':ed-
• Magnetic Shielding 
• Standanl Size 

1,2 or 4 Form A; 
1 FormB 

Rhodium 

2SO 
1.0 
15 

-
61048 

-
4OOlol.soo 

depending on No. 
of Contacts 

-40°C 10 +85°C 
210 5 ms depending 
on No. of Contacts 

1 10 4 ms depending 
on No. of Contacts 

600 
1,500 
1,500 . 

1,000 Megohms 

10 million 
200 million 

Pre-Formed Leads 
Welded Leed 
Extensions 

-

RRN 

, 
2.500' x 0.740" 

x 0.&41" 

• StandaJd.{)pen 
Construction 

• ~netic S/ielding 
• 0.2 Grid Spacing 
• Single Piece, 

Glass-Filled Nylon 
Bobbin and 
Terminal SUpport 

• Terminals are Non-
Magnetic 

1 FormAto 
4 Form A 

1 FormClo 
3 Form C 
Rhodium 

Form AlB FormC 
250 250 
1.0 0.5 
15 10 

-
61048 

-
240 101,000 

depending on No. 
of Contacts 

-40°C 10 +85°C 
6ms 

3ms 

500 
1,500 
1,500 

1,000 Megohms 

Form AlB FormC 
10 mill. 10 mill. 
200 mill. 50 mill. 

Special Wiring 
Intemal Suppression 
Diode 

Electrostatic Shield 
Magnetic Latch 
Version 

-

EEM 1991 



4500 RELAYS 4500 

WHY do 40, 000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program . 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

(213) 452·1229 
RELAYS 

Aleph International 
Allied Controls 
American-Zeilier 

CIRCUIT BREAKERS Aromat 
Airpax 
Aromat 
Heinemann 
Poller & Brumlipld 

CONNECTORS & 
SOCKETS 

AMP 
Amphenol 
Aromat 
Curtis 
Custom Connector 
Idec 
Lumberg 
Master Electronics 
Panduit 
Poller & Brumtield 
Souriau 
Vernitron-Beau 
Welcon/Welis 

COUNTERS 
Engler 
Hecon 
IVO 
Kessler-Ellis 
Master Electronics 
Omron 
Redington 
Red Lion 
Sodeco/Maxmar 
Stemco 
Veeder-Rool 

DIODES 
General Inslr. 

FANS 
Aromal 
u.s. Toyo 

FILTERS 
Curtis 

AT&T 
Bosch 
C.P. Clare 
Coto 
Crydom Conlrols 
EAC 
Elec-Trol 
Fujitsu 
Gordos 
Graynill 
Guardian 
Hi-G 
Idec 
ITT 
Line Electric 
Magnecrafl 
Master Electronics 
MEC 
Midtex 
Omron 
Poller & Brumfield 
RBM 
Schrack 
Siemens 
Sigma 
Stantel 
Struthers-Dunn 
Telemecanique 
Theta-J 
Triridge 

FUSES 
Bussman" 
Litielfuse 
Underwriters Satety 

KNOBS 
Cosmo/Kurz-Kasch 
Raytheon/Panel Products 

INDICATORS, 
LAMPS& LED 

101 
lEE 
JKL 
Leecralt 
Lumex 
Stanley 
Sylvania 

SWITCHES 
Acro 
Aleo 
American Switch 
AMP 
Aromal 
Arrow Hart 
Carlingswitch 
Cherry Electric 
C&K 
EECO 
Electro-Mech 
Electronic Compo Group 
Grayhill 
Landis & Gyr 
Linemaster 
Master Specialties 
McGill 
Microswitch 
Omron 
Oslo 
OTTO 
Saia 
Unimax 

INDUCTORS 
Jeffers 

PHOTOELECTRIC 
Aromat 
Dolan-Jenner 
Omron 
Photoswitchl AB 
Skan-A-Matic 

PROXIMITY 
Agastat 
Electro 
Omron 

TIMERS 
ATC 
Agastat 
Amperite 
Ante. 
Crouzet 
Eagle Signal 
Guardian 
Industrial Timer 
Magnecralt 
Master Electronics 
Midle. 
National Controls 
Omron 
Paller & Brumfield 
SSAC 
Struthers-Dunn 
Syracuse Electronics 

TERMINAL BLOCKS 
Beau 
Buchanan 
Curtis 
Electrovert 
Kulka 
Magnum 
Marco 
RDI 
Underwriters Safety 
Vernitron-Beau 
Weidmuller 

TRANSFORMERS 
Dormeyer 
Microlran 
Sola 
Stancor 
Thordarson 
Triad 
U.T.C. 

WIRE, WIRING 
DEVICES & HWR. 

POTS & RESISTORS Alpha 
Clarostat Belden 
Ohmite Buchanan 

Electrovert 
Havey Hubbell 
Iboeo 

SOLENOID H.H. Smith 
Dormeyer 
Guardian 
Line Electric 

Modor 
Panduit 
Pomona 

--r-""",flf:l 
~~ 

CIRCUIT 
BREAKERS 

FUSES & 
FUSEHOLDERS 

LAMPS & LEDS 

SWITCHES 

I I •
.. '1 

RELAYS 

INDICATOR LIGHTS 

EEM 1991 For manufac~rers' sales offices, see yellow pages 8-1557 



4500 RELAYS 4500 

NEe NEe Electronics Inc. 
401 EllisSt., Mountain View,CA 94043' 415/960-6000' FAX: 415-965-6272 

World Products Inc. (North America Distributor) 
196548th St. East, Sonoma, CA 95476 • 707/996-5201 Miniature Relay-Signal 

Type of relay 

Features 

Contact 
arrangement 

Contact 
material (standard) 

Contact 
rating 
(resistive) 
(switching) 

3A 

2A 

1A 

Coil voltage 

Nominal 
operating power 

Must operate 
voltage 

Must release 
voltage 

Operate time (typ.) 
(Excluding bounce) 

Release time (typ.) 
(Excluding bounce) 

Lile Electrical (opera-
tions) 

Mechanical 

Break- Between open 
down contacts 
voltage 

Between adja-
cent contacts 

Between con-
tact and coil 

Surge withstand 
voltage 

UL,CSA,VDE 

Option 

Haight (mm) 

Mounting (mm) space 

8·1558 

EA2 EB2 

~ j, J ., 

• low power • surface mount 
consumption 

• low magnetic 
• low power 

consumption 
interference • low magnetic 

• 1500 FCC surBe interference 
1000V AC Fe • 1500V FCC surge 

• compact, light weight 1000A AC FCC 
• latchin~ type 

availab e 
• compact, light weight 
• latching type 

available 

2C 2C 

silver alloy with gold overlay 

30W/62.5VA 3OW/62.5VA 

...... , ....................... ............................... 

.............................. ............................... 

··········n··········· ···········n··········· 
3, 4.5, 5, 6, 9, 12, 24 V. DC 

140W (single coil latch type 100mW) 

75% 

10% 

2ms 

lms 

0.2x 10' 30V DC, lA (reSistive) 
0.1 xlO' 125V AC, 0.5A (resistive) 

100x10' 

1000V AC 

l000V AC 

l000V AC 

1500V FCC 

UL,CSA UL, CSA 

5.4 

9x14 

• 1500V FCC surge between coil and 
contacts and between adjacent contacts. 

7.5 

9.3x14.3 

MR62 

• DIP terminal 
• sealed package 

for flow soldering 
• stable contact 

resistance at high 
ter;;gerature 

• 15 V FCC surge 

2C 

silver alloy 
with gold overlay 

60W/125VA 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

··········R·········· 
5,6,9,12,24,48 V. DC 

550mW 

62 to 72% 

5% 

3ms 

2ms 

1 xl0' 24V DC, 1A 
3xl0' 24V DC, 0.5A 

10xHl' 

500V AC 

1000V AC 

1000V AC 

1500V FCC· 

UL, CSA 

-

11.4 

9.8x20.2 

For manufacturers' sales offices, see yellow pages 

MR62-Y 

~ ..... 

• "':Il~~': ., 

• DIP terminal 
• sealed package 
• low power 

consumption (400mW) 
• stable contact 

resistance at 
high temperature 

• 1500V FCC surge 

2C 

silver alloy 
with gold overlay 

60W/125VA 

. .............................. 

··········R······· 
5, 6, 9, 12,24,48 V. DC 

400mW 

70% 

5% 

4ms 

2ms 

lOx 10' 24V DC, lA 
3xl0' 24V DC, 0.5A 

10xlO' 

500VAC 

l000V AC 

l000V AC 

1500v FCC· 

UL, CSA 

-

11.4 

9.8x20.2 

EEM 1991 
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ttlEC NEe Electronics Inc. 
401 Ellis 51., Mountain View, CA 94043 • 415/960-6000 • FAX: 415-965-6272 

World Products Inc. (North America Distributor) 
19654 8th 51. East, Sonoma, CA 95476 • 707/996-5201 Miniature Relay-Signal 

MR62-K 

Type 01 relay .. '\ 

• DIP terminal 
• sealed package 

for flow soldering 
• stable contact 

Features resistance at 
high temperature 

• lS00 FCC surge 

Contact 2C arrangement 

Contact silver alloy 
material (standard) with gold overlay 

60WI12SVA 

Contact 
rating 
(resistive) 
(swilching) 

3A ....................... . 

Coil vollage 

Nominal 
operaling power 

Must operate 
voltage 

Musl release 
voltage 

Operale time (Iyp.) 
(Excluding bounce) 

Release time (typ.) 
(Excluding bounce) 

Lile 
(opera
lions) 

Break
down 
vollage 

Electrical 

Mechanical 

Between open 
contacts 

Between adja
cent contacts 

Between con
tact and coil 

Surge withsland 
voltage 

UL, CSA, VDE 

Option 

Heighl (mm) 

Mounling' (mm) 
space 

S, 6, 9, 12, 24, 48 V. DC 

400mW or SSOmW 

70% 
48V ... 80% 

5% 

3ms (KY type 4ms) 

2ms 

lxlCJ624VDC,IA 
3xl0' 24V DC, O.SA 

10xlCJ6 

1000V AC 

l000V AC 

1000V AC 

IS00V FCC' 

UL, CSA 

11.4 

9.8x20.2 

MR602 

• low power 
consum/ction 

• lS00V CC surge, 
1000V AC FCC 
breakdown voltage 

• latching type 
available 

2C or 2D 

silver alloy 
with gold overlay 

60WI12SVA 

1.5, 3, 4.S, S, 6, 
9,12,24,48 V. DC 

200mW (latching type-
single wound coill00mW) 

70% 
(From D type 80%) 

10% 

3.5ms 

1.5ms 

1.5xl0'24VDC,IA 
3xlO' 24V DC, O.SA 

10xlCJ6 

1 OOOV AC or SOOV AC' 

1000V AC 

1000V AC 

IS00V FCC 

UL,CSA 

latching type 

10.1 

10.1 x20.3 

"Form D type 

MR612 MR622 

\~'i 
I 

• low power • high-breakdown 
consum/ction 

• 1500V CC surge, 
voltage 
(coil to contact) 

1000V AC FCC • low power 
breakdown voltage consumption 

• latching type • 1500V FCC surge 
available 

Polarized Type 

2C or 2D 2C or 2D 

silver alloy silver alloy 
with gold overlay with gold overlay 

60WI125VA 60WI12SVA 

1.5, 3, 4.5, S, 6, 1.5, 3,4.5, S, 6, 
9, 12, 24, 48 V. DC 9,12,24,48 V. DC 

400mW (latching type- 400mW single wound coil 200mW) 

70% 70% 

10% 10% 

3.5ms 3.Sms 

2.0ms 2.0ms 

1.5xl0' 24V DC, lA I.SxlO' 24V DC, lA 
3xl0' 24V DC, O.SA 3xl0' 24V DC,.O.SA 

10xlO' 10xlCJ6 

1000V AC or SOOV AC' l000V AC or SOOV AC' 

1500V AC IS00V AC 

1000V AC or 2000V AC" 4000V AC 

IS00V FCC IS00V FCC 

UL, CSA 

latching type -

10.1 10.1 

10.lx20.3 10.1 x20.3 

"Form D type 
""K type 

"Form D type 

EEM 1991 For manufacturers' sales offices, see yellow pages 

MR22 

• long life 
• automatic wave 

soldering possible 
• latching type 

available 

2C or 2D 

silver alloy 
with gold overlay 

60W/12SVA 

5, 6, 12, 24, 48, 
60 V. DC 

Approx. 280mW 

80% 
(V type 70%) 

10% 

10ms 

3ms 

lxlCJ630VDC,IA 

100xlCJ6 

1000V AC or 7S0V AC' 

1000V AC 

l000V AC 

1500V FCC (Form C) 

UL,CSA 

latching type 

II.S 

19.7x29.7 

~y type 
(Form D type: 500V. AC) 
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!\fEe 

Type of relay 

Features 

Contact 
arrangement 

Contact 
material (standard) 

RELAYS 

NEe Electronics Inc. , 
401 Ellis St., Mountain View, CA 94043 - 415/960-6000 -FAX: 415-965-6272 

World Products Inc; (North America Distributor) 
19654 8th St. East, Sonoma, CA 95476.707/996-5201 

MR24 

- long life 
• automatic wave 

soldering possible 
- latching type 

available 

4C, 40 or 2C + 20 

silver alloy 
with gold overlay 

MR10/MR11/MR11-500 

Signal 

- long life 
- 12-pole contacts 

(up to 18 contacts) 
- flux tight base cap 

available 

4C, 40 or 2C + 20 
6C, 60 or 4C + 20 

12A, 12B or 6C + 6A or 6B 

silver alloy 
with gold overlay 

MR301 

-low profile 
- specialty for 

automotive 
- flux tight 

Power 

1C 

silver nickel alloy 

4500 

Miniature Relay 
Signal & Power 

I 

MR301-H 

Power 

- low profile 
- high power 

switching 
- flux tight 

lC 

silver oxide 
complex alloy 

6OWI125VA 30W/50VA 150W/600VA 300W/1200vA 

lOA ,. , , .. , ., ,. , . , , ........... , ... , ........ ".,.,', ................... , ....... " ....... , ... , ........ , ...... ,........l""OA.:.....,. 

Contact 
rating 
(resistive) 
(switching) 

5A ............................ .. 

3A ............................. . 

2.0A 

Coil voltage 5,6, 12, 24, 48, 60 V, DC 

Nominal Approx, 470mW operating power 

Must operate 80% (V type 70%) voltage 

Must release 10% voltage 

Operate time (typ.) 10ms (Excluding bounce) 

Release time (typ.) 
(Excluding bounce) 3ms 

life Electrical 1 x 10' 30V DC, 1A (opera-
tions) 

Mechanical l00xlO' 

Break· Between open 1000V AC or 750V AC* down contacts 
voltage 

Between adja- 1000V AC cent contacts 

Between con- l000VAC tact and coil 

Surge Withstand 1500V FCC (Form C) voltage 

UL,CSA,VDE UL,CSA 

Option latching type 

Height (mm) 11.5 

Mounting (mm) 24.3x29.7 space 

'Y type 
(Form 0 type: 360V. AC) 

5A 

5, 6, 9, 12, 24, 48, 60 V, OCI 3,5,6, 9, 12, 24, 48 V. DC *6, 12, 24, 48 V, DC 

1.0to 1.5W 360mW 

55 to 80% 70% 

10% 

15ms/*20ms 10ms 

6msl*4ms 1 Oms 

50x10'115V AC, 0,25A O,lxlO' 
with spark supression 120V. AC, 5A 

5Oxl()5 10xlO' 

Form C l000V AC 750V AC Form 0 500V AC 

1000v AC 

1000v AC 1500VAC 

UL 

1.182 (30.0) 17.0 

' .749xl.0711* .993xl.272 
(19x27.21* 25.2x32.3) 16,5x22.5 

'for 500 series 

8·1560 For manufacturers' sales offices, see yellow pages 

3, 5, 6, 9, 12, 24, 48 V. DC 

360mW 

70% 

10% 

10ms 

10ms 

O.lxlO' 
120V, AC, lOA 

10xlO' 

750V AC 

1500VAC 

UL 

17.0 

16,5x22.5 
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4500 RELAYS 4500 

ftt{EC NEe Electronics Inc. 
401 Ellis SI., Mountain View, CA 94043·415/960-6000· FAX: 415-965-6272 

World Products Inc. (North America Distributor) 
19654 8th SI. East, Sonoma, CA 95476. 707/996-5201 Miniature Relay-Power 

MR321A MR321A-H MR331·N10 MR331-N14 MR331·N20 

Type of relay 

• electric heater • electric heater • best for inductive • best for inductive • best for capacitive 
switching (up to switching (up to load of car electronics load of car electronics load of car electronics 
1 KW/100V AC) 1.5KW/100V AC) • application specific • application specific • application specific 

• low profile • low profile version available version available version available 
Features • compact • compact • powerful contact • powerful contact • powerful contact 

• flux tight • flux tight capacity capacity capacity 
• compact, light weight • compact, light weight • compact, light weight 
• long life • long life • long life 

Contact lA 1A 1C 1A lA arrangement 

Contact silver oxide silver oxide silver oxide silver oxide silver oxide 
material (standard) complex alloy complex alloy complex alloy complex alloy complex alloy 

1200VA 1600VA 
30A cu~-off 30A (14V: DC) · .. Gut:off 30A (14V .. DC) .. 

2SA ...... ........ ....... ......... ..... 
Contact 20A ............... .......... ....... ........ ........... 
rating 

lSA (resistive) lSA .......... .... . ........... 
(switching) .. i2A···· .. ·· . 

lOA ...... ........ .. cut-off lOA (14V. .DC) .. 

5A ... . . . . . . . . 

Coil voltage 3, 5, 6, 9, 12, 24, 48 V. DC 3,5,6,9, 12, 24, 48 V. DC 12V. DC 12V. DC 12 V. DC 

Nominal 360mW 360mW 800mW 4S0mW 450mW operating power 

Must operate 70% (48V. DC: 80%) 70% (48V. DC: 80%) 8.0 V. DC 8.0V. DC 8.0 V. DC voltage 

Must release 10% 10% 1.2V. DC 1.2 V. DC 1.2V. DC voltage 

Operate lime (typ.) 
(Excluding bounce) 1 Oms 10ms 10ms 10ms 10ms 

Release lime (typ.) 
(Excluding bounce) 10ms 10ms 10ms 10ms 10ms 

Life Electrical 0.5xl0' O.Sxl()6 0.2xl()6 0.Sxl0' 0.lxl0'12V. DC, 5A' 
(opera- 100 V. AC, 12A 100 V. AC, lSA (door interlock system) (car air conditioner) capacity 2200~F + 12000~F 
lions) 

Mechanical 10xl0' 10xl()6 10xl0' 10xlO' 100xlO' 

Break- Between open 750V. AC 7S0V. AC 500V. AC SOOV. AC 500V. AC down contacts 
voltage 

Between adja-
cent contacts 

Between con- lS00V. AC lS00V. AC SOOV. DC SOOV. DC SOOV. DC tact and coil 

Surge withstand 
voltage 

UL,CSA,VOE UL UL 

Option 

Height (mm) 16.5 16.5 18.0 18.0 18.0 

Mounling (mm) ·16.Sx26.0 16.5x26.0 16.Sx22.5 16.Sx22.5 16.5x22.5 space 

"technical data booklet is available. 
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4500 RELAYS 4500 

ttiEC NEe Electronics Inc. 
401 Ellis St., Mountain View, CA 94043·415/960-6000· FAX: 415-965-6272 

World Products Inc. (North America Distributor) 
19654 8th St. East, Sonoma, CA 95476 • 707/996-5201 Miniature Relay-Power 

Type of relay 

Features 

Contact 
arrangement 

Contact 
material (standard) 

30A 

25A 

MR331-N30 

• best for lamp 
load of car electronics 

• application specific 
version available 

• powerful contact 
capacity 

• compact, light weight 
• long life 

1A 

silver nickel alloy 
to palladium alloy 

Contact 
rating 
(resistive) 
(switching) 

20A ...... cut:off 20A (14V: !lC) ...... . 
15A 

10A 

5A ............................ .. 

Coil voltage 

Nominal 
operating power 

Must operate 
voltage 

Must release 
voltage 

Operate lime (typ.) 
(Excluding bounce) 

Release lime (typ.) 
(Excluding bounce) 

Life 
(opera· 
lions) 

Break· 
down 
voltage 

Electrical 

Mechanical 

Between open 
contacts 

Between adja· 
cent contacts 

Between can· 
tact and coil 

Surge withstand 
voltage 

UL,CSA,VDE 

Option 

Height (mm) 

Mounting 
space (mm) 

12V. DC 

450mW 

8.0V. DC 

1.2V. DC 

10ms 

10ms 

2.5x1OS lamp 
23WI12Vx5* 

10x10' 

500V. DC 

500V. DC 

18.0 

16.5x22.5 

MR331·N40 EN2 

• best for lamp • twin relay 
load of car electronics • motor and solenoid 

• application specific reversible control 
version available • 30% less relay . 

• powerful contact space than 
capacity 2 conventional relays 

• compact, light weight • symmetrical structure 
• long life • flux tight housing 

1A 1Cx2 

silver alloy silver oxide 
complex alloy 

· ...... cu~·off 30A (14V: ~~) ...... . 

35A 

............ (1!5\i·P9 .......... . 

12V. DC 12V. DC 

450mW 0.64WIO.8WI1.15W 

8.0V. DC 6.5 to 8.5V. DC 

1.2V. DC 0.6 to 0.9V. DC 

10ms 10ms 

10ms 10ms 

0.1 x 10' lamp 0.1 x10' motor load 
6OWI12Vx1 14V. DC, 25A17A 

10x10' 1x10' 

500V. DC 500V. DC 

500V. DC 500V. DC 

Separate type 

18.0 17.0 

16.5x22.5 16.5x33.5 

8·1562 For manufacturers' sales offices, see yellow pages 

EP2 

• twin relay 
• motor and solenoid 

reversible control 
• 50% less relay 

space than 
2 conventional relays 

• symmetrical structure 
• flux tight housing 

1Cx2 

silver oxide 
complex alloy 

· ......... 25A (16V. D~) ......... . 

12V. DC 

O.48WIO.64W 

6.5 to 8.5V. DC 

0.9V. DC 

10ms 

10ms 

0.1 x10' motor load 
14V. DC, 20Al3A 

1x10' 

500V. DC 

500V. DC 

Separate type 

16.5 

16.7x24.3 
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t-iEC NEe Electronics Inc. 
401 Ellis St., Mountain View, CA 94043·415/960-6000· FAX: 415-965-6272 

World Products Inc. (North America Distributor) 
19654 8th SI. East, Sonoma, CA 95476 • 707/996-5201 

Reed Relay-Dry 
PG1A/PG2A PG1C PU LR1A/LR2A URA 

Type of relay , ~ 
• DIP terminal • DIP terminal • single-in-line pin • compact • high sensitivity 
• high speed • high speed configuration (SIP) • light weight (only 2mW) 

Features 
• glass encapsulated • glass encapsulated • high speed • economy • high dielectric with-

reed switch reed switch • 5.08mm pitch • tubular type standing voltage 
·1 FormA .1 Form C terminal • easy handling 
·2 Form A (plastic coated) 

Contact lA,2A lC lA lA,2A lA arrangement 

10W/l00V DC 3W/30V DC 10W/l00VDC 10W/l00V DC 10W/l00VDC 

Contact 
3A rating ......... ....... ........ .. ... .......... .. ....... " .. . .... . . .............. ......................... .......... ............... 

(resistive) 
2A (switching) ..... ...... ...... ....... .. .. ....... ... ... . .... .............. .... . .................... .......... ............... 

lA .. ..... ~ .,',. .......... ........ ....... 
~ ........ . .. ..... ~ ....... ........ ~ ....... 

,.Q1L, 
Coil voltage 5,12, 24V DC 5,12, 24V DC 5,12, 24V DC 5,6, 12, 24V DC (10 to 16mA) 

Nominal 50 to 270mW 180 to 385mW 50 to 290mW 160 to 360mW 1.5 t02.0mW operating power 

Must operate 75% 75% 75 to 80% 55 to 65% (9 to 14.4mA) voltage 

Must release 8to 16% 8tol0% 8to16% 7t08% (2 to 3.2mA) voltage 

Operate time (typ.) 
(Excluding bounce) 0.1 to 0.3ms 0.2 to 0.5ms 0.1 to 0.3ms 0.2 to 0.9ms 3.0ms 

Release time (typ.) 0.05ms 0.25ms 0.03ms O.OSms 1.5ms 
(Excluding bounce) (0.65ms with diode) (1.2Sms with diode) (0. 65ms with diode) (0.6Sms with diode) 

Lile 100xH)6 5V DC, 51-'A 100xl1l' 5V DC, SI-'A 100xl0' SV DC, 51-'A 10xl1l'12V DC, SmA (opera- Electrical 10xl1l' 24V DC, 5mA 1 xlll' 24V DC, 50mA lOx Ill' 24V DC, 5mA 10xl1l'12V DC, 5mA 1 x Ill' 24V DC, 0.5A tions) 1 xlD' 30V DC, O.lA 1 xlll' 30V DC, O.lA 0.5xlD'48V DC, O.lA 

Mechanical 100xl0' 50xl1l' l00xlll' 100xlO' l00xlO' 

Break- Between open 250V DC 200V DC 250V DC 250V DC 250V DC down contacts 
voltage 

Between adja-
cent contacts - - - - -

Between con- 500V DC 500V DC 1000V AC 1500V AC 1500 or 3500V AC' tact and coil 

Surge withstand 
voltage 

Insulation 10'MIl loaMIl 10'MIl 10'MIl loaMIl 
resistance (at 100V DC) (at 100V DC) (at 100V DC) (at l00V DC) (at 100V DC) 

UL, CSA 

Option electrostatic shield (lA type) 
magnetic shield (lA and 2A type) with a diode 

Height inches (mm) .276 (7.0) .276 (7.0) .315(8.0) .355 (9.0) .453 to .630 (11.5 to 16) 

Mounting Inches (mm) .276x.768 .311 x.768 .197x.749 .394xl .. 024/.473xl.024 .552 to .630 xl.143 
space (7.0x19.5) (7.9x19.5) (5.0x19.0) (10.0x26.0112.0x26.0) (14.0 to 16.0 x29.0) 

• High breakdown voltage type 
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t-IEC NEe Electronics Inc. 
401 Ellis St., Mountain View, CA 94043.415/960-6000. FAX: 1-800-729-9288 

World Products Inc. (North America Distributor) 
19654 8th St. East, Sonoma, CA 95476 • 707/996-5201 

Reed Relay-Wet 
UMD PTW NMR RMP-1,2 MSP 

Type of relay 

~ , ~ 1 

• DIP terminal • SIP terminal • low power • compact • large contact 
• compact • long life with consump.tion • Ii~hl weight capacity 
• long life with wetted contact switch • low profile • high reliability • high reliability 

wetted contact switch • high speed (200 pps) and long life· • latchin~ type 
• low contact noise availab e 

Features (±20,.V) 

Non-polarized Type Polarized Type Non-polarized Type Polarized Type 

Contact IA IA lC,ICx2 IA or IC (RMP-I) IC orlD arrangement 2A or 2C (RMP-2) 

50W/500V DC 50W/500V DC 50W/500V DC 50W/50OVDC 100W/500V DC 

Contact 
rating 
(resistive) 3A ........................ ......... . ............... ......................... · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
(switching) 

2A ........................ ......... ................ ......................... . ........................ 

Fr 1A IA IA IA 1A ·······11········ ······T-~-r······ ········n········ ········n········ ....................... 
Coil voltage 5,12, 24V DC 5,12, 24V DC 5,12, 24V DC 5, 12, 24, 48V DC 5, 12, 24, 48V DC 

Nominal 25010300 mW 42010480 mW 200 to 300 mW 300 to 380mW 320 to 380 mW operating power 

Must operaie 80% 80% 70% 75% 40% voltage 

Must release look 10% 10-13% S% 7% voltage 

Operate time 1.0 to 2.0ms 1.0 to 2.0ms 1.2ms Max. 1.0to 2.0ms 1.0 to 1.5ms 

Release time 1.0 to 2.0ms 1.0to 2.0ms 1.3ms Max. 1.0 to 2.0ms 1.0 to 2.0ms 
(2.5ms with diode) (2.5ms with diode) (with diode) (2.5ms with diode) (2.5ms with diode) 

Life 
(opera- Electrical 200x Ill' 50V DC, 1A 
tions) 

200x 10' 50V DC, 1A 2ooxlO' 50V DC, 1A 200xlO' 50V DC, 1A 5xlO' 50V DC, 2A 

Mechanical lx11l' 1x10' lx11l' 1 x H)' 10xl1l' 

Break- Between open 1000V AC 1000V AC 1000V AC loo0VAC 1000V DC down contacts 
voltage 

Between adja-
cent contacts - - - 1000 V AC (RMP-2) -

Between con- loo0V AC 1000V AC 1000VAC 1000VAC loo0V AC tact and coil 

Surge withstand 
voltage 

Insulation 10' Mil 10'MIl l()3MIl Between open contact: l()3MIl 
resistance (at 100V DC) (at looV DC) (at 500V DC) l()2MIl, others: I()3MIl (at5OOV DC) (at-500VDC) 

UL, CSA UL 

Option magnetic shield, - latching type 
with a diode electrostatic shield electrostatic shield 

Height inches (mm) .276 (7.0) .315 (8.0) .335 (S.5) .394/.414 (10.0110.5) .402 (10.2) 
, 

Mounting inches (mm) .351x.768 .256x.768 .355x .945/.650x .945 .374xl.2SOI.S08xl.300 .552x1.599 
spate (S.9x19.5) (6.5x19.5) (9 x 24/16.5 x 24) (9.5x32.5/20.5x33.0) (14x40.6) / 
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Potter & Brumfield A Siemens Company 

200 S. Richland Creek Dr., Princeton, IN 47671-0001 • Phone (812) 386-1000. Fax (812) 386-2335 

P.C. Board Relays 
• Dry circuit to 30A ratings 
• Up to 4PDT arrangements 
• Open, dust cover and 

sealed units 
• AC and DC coils 
• Polarized types 
• Latching models 

• 
Time Delay Relays 
• Ratings to 10A 
• Time up to 9,990 hours 
• Up to 10 timing modes 
• Field programmable types 
• AC and DC input 
• Knob, resistor, switch and 

fixed adjustment types 
• Socket and P.C. board 

mountings 

Impulse/Latching Relays 
• Mechanical and magnetic 

latching types 
• P.C. board, plug-in and 

chassis mount types 
• Ratings to 20A 
• Single and dual coil 

models 
• Up to 16 poles 

General Purpose Relays 
• Dry circuit to 30A ratings 
• Up to 8PDT arrangements 
• Open, dust cover and 

sealed units 
• AC and DC coils 
• P.C. board, socket and 

panel mount types 

Solid State Relays 
• Current ratings to 11 OA 
• Switch voltage to 480VAC 
• P.C. board and chassis 

mount types 
• Single, dual and quad 

output 
• AC and DC input 
• Triac and inverse parallel 

SCR output types 

Reed Relays 
• Dry and Hg-wetted types 
• P.C. board, plug-in and 

chassis mount types 
• Up to 5 poles 
• Ratings to 250VA (with 

contact protection) 
• Coil suppression diodes 

available on some models 

Power Relays 
• Ratings to 60A 
• Up to 4PDT arrangements 
• Available as open relays 

or with dust covers 
• AC c;tnd DC coils 
• Socket and panel mount 

types 

Input/Output Modules 
• Standard, slim line, flat 

pack, quad pack and DIP 
package styles 

• Output ratings to 6A 
• Compatible for series 

operation 
• Standard, slim line and 

quad pack mounting 
boards available 

Thermal Circuit Breakers 
• Threaded bushing and 

snap-in mounting options 
• Ratings to 50A 
• Choice of quick connect 

or screw terminals 
• Toggle, push/pull or 

push-to-reset· actuators 
• Series trip 

Contactors 
• Ratings to 60A 
• 10 and 30 switching 
• Up to 4PST -NC-DM 

arrangements 
• AC and DC coils 
• Available with universal 

mounting plates 

Automotive Relays 
• Current ratings to 70A 
• Standard and miniature 

varieties 
• Choice of quick connect 

or PC terminals 
• Various package styles 

and mounting options 
• Coil suppression resistors 

available on some models 

Magnetic Circuit Breakers 
• Choice of screw or snap-

in mounting 
• Ratings to 50A 
• Up to 4 poles 
• Actuator-per-unit and 

actuator-per-pole types 
·Various circuit functions 

and time-trip curves 

Need additional information about Potter & Brumfield products? 
Contact an authorized P&B distributor or sales rep. For the name and phone number of one serving your area, call 800-255-2550. 
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US-CHARTS 

PR CT SELECTION UIDES 

~~~E~TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

91/92 EDITION OF EEM 
Abbreviations/Acronyms 

A-1114, 8-1037, C-1116, 0-1068 
AC Power Supplies, Product 

Selection Guide 
ASCII Code 
Batteries, Product Selection Guide 
Batteries,&Fuel Cells, 

Characteristics 
Cabinets, Enclosures, Racks & 

Chassis, Product Selection Guide 
Capacitors, Basic Formulas 
Capacitors, Miniglossary 
Capacitors, Product Selection Guide 
Coils, Chokes, Inductors, 

Product Selection Guide 
Conductors, Maximum Current Capacity 

of Copper & Aluminum 
Connectors, Miniglossary 
Connectors, Terminals & Sockets, 

Product Selection Guide 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide 

DC Power Supplies, Product 
Selection Guide 

Delay Unes, Product Selection 
Guide 

Dielectrics, Thermal Conductivity 
Discrete Semiconductors, Product 

Selection Guide 
Displays, Readouts, & CRTs, 

Product Selection Guide 
EBCDIC Code 
Encapsulation, MiniglosSary 
Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 
Selection Guide 

Fiber Optics, Miniglossary 
Fiber Optics, Product 

Selection Guide 
Filters, Power, Product 

Selection Guide 
Filters, Signal, Product 

Selection Guide 
Instruments, Test & Measuring, 

Product Selection Guide 
Interconnection Systems, Product 

Selection Guide 
Keyboards & Keypads, Product 

Selection Guide 
Lamps, Ughts, & Indicators, 

Product Selection Guide 

0-2146 
0-1086 
0-1427 

0-1468 

C-1003 
A-1078 
A-1054 
A-1003 

A-1155 , 

C-1825 
C-1329 

C-1149 

A-1300 

0-1501 

A-1493 
C-1709 

A-2082 

8-1032 
0-1110 
C-1126 

C-1601 
8-1224 

8-1214 

A-1609 

A-1651 

0-1207 

C-1678 

8-1794 

8-1135 

Logofinder & Trademark Directories 
Microwave Components, Product 

Selection Guide 
Military Qualified Products Ust 
Motors, Drives, & Rotating Components, 

Product Selection Guide 
Opto Semiconductors, Miniglossary 
Oscilloscopes, Product 

Selection Guide 
Panel Hardware, Product 

Selection Guide 
Panel Meters, Analog & Digital, Product 

Selection Guide 
Potentiometers, Trimmers, Controls, & 

C-901 

A-1746 
8-1002 

8-1233 
8-1334 

0-1406 

C-1582 

0-1340 

Rheostats, Product Selection Guide A-2013 
Power Supplies, Miniglossary 0-1522, 0-2184 
Power Supplies, AC, Product 

Selection Guide 
Power Supplies, DC, Product 

Selection Guide 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide 

Relay Contact Forms 
Relays, Electromechanical, 

Miniglossary 
Relays, Product Selection Guide 
Resistor Color Codes 
Resistors, Product Selection Guide 
Servo Components, 

0-2146 

0-1501 

8-1347 
8-1550 

8-1449 
8-1397 
A-1924 
A-1835 

Miniglossary 8-1270,1)-2244 
SI Units, Basic Guide To, 

A-2080, 8-1666, C-1362, 0-2246 
Solenoids, Product Selection Guide 8-1614 
Switches, Product Selection Guide 8-1639 
Symbols-International Authorities 

A-1139,8-1024,C-1156,0-1090 
Thermal Components, Product 

Selection Guide 
Thermal Conductivity of Dielectrics 

at Room Temperature 
Thyristors/High Power Diodes, 

Miniglossary 
Timers, Miniglossary 
Trademark & Logofinder 

Directories 
Transducers & Encoders, Product 

Selection Guide 
Transformers, Product 

Selection Guide 
Wire & Cable, Product 

Selection Guide 
Wire Gauges-Diameter, Area, 

Copper Weight 

8-1831 

C-1709 

A-I728, A-2084 
8-1409,0-1149 

C-901 

8-1872 

,A-2131 

C-1705 

C-1864 



4500 RELAYS 

1KV TO 300KV PK TEST 
HV BASIC RELAYS 
For transfer, safety grounding, tap selection, polarity selection. In 
the range of 1 KV to 200KV DC or PK AC with PK test voltages up 
to 300KV PK. Most high voltage contacts have full insulation above 
ground. A higher insulation level to ground is optional. Some units 
are spring return and can mount in any position, or with gravity 
return by mounting in the proper position. Also usable in oil or 
insulating gas. Relays are available with replaceable tungsten 
alloy contacts for high current capacitor discharge use and with 
auxiliary contacts for holding, indicating or interlocking. 
H.V. LATCHING RELAYS: Loss of control power will not cause an 
unwanted transfer. Power is not required to maintain position, 
reducing energy requirments and heat. Pulse actuation may be 
desirable in some applications. 

HV AIR OPERATED RELAYS 

E40-LC
ir 

E40-DT-60-

Air operated relays can be actuated with compressed air or other 
gas pressures of 80 to 120 PSI. Some can be operated at pressures 
as low as 30 PSI. Some units have spring return with loss of air. 
Auxiliary air valve type indicators can be provided in place of 
auxiliary electrical type contacts to provide complete isolation from 
high voltage, and provide answerback to indicate full open or closed, 
or other control. Units designed to be submerged in insulating fluid 
are also available with air exhaust outlets to exterior to avoid con
taminating the insulating fluids. 

E60-NCP-

HV DELAYED OPENING AND CLOSING RELAYS 

For some high voltage control and safety applications, a delayed 
action but positive automatic closing (normally closed) or opening 
(normally open) of high voltage relays upon accidental loss or normal 
shut down of control power is desirable if not mandatory. These 
relays are designed for safety shorting and for use with HV power 
supplies having stored energy which must not be discharged before 
other control relays operate, or current flow which must not be 
interrupted too soon. Delay can be initiated either when control 
voltage is turned on or turned off, or both. 

ET6-14-6PNO-

E40-NC- -ZA 

HIGH VOLTAGE MULTI-POLE RELAYS 

The Multi-pole E series relays are designed for high voltage applica
tions where 2 or more poles are required. These air insulated relays 
are constructed using fire retardant, moisture sealed anti-tracking 
epoxy glass laminate of the highest quality. Environmental resis
tant materials are standard throughout to assure long life and rug
gedness. Applications for these relays inclUde: 3 phase tap or load 
selection, transfer, polarity reversing, safety grounding, and short
ing. These units can be used in air, oil, or other insulating mediums 
and are designed to be mounted base down. Contacts are available 
in normally open, normally closed and double throw configurations. 
Latching units are also available. 

-If. 0 S S ENGINEERING COR .. , PH: (408) 377-4621 - FAX (408) 377-5182 
540 Westchester Drive Campbell, CA 95008 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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4500 

_'lOSS ENGINEERING CORP 

540 Westchester Dr., campbell, CA 95008 

HIGH VOLTAGE 
DEVICES 

208V to 900KV and 
O.01V to 1,OOOV Instrumentation 

12" 

HV RELAYS 
1KVT0300KV 

HV relays of the air insulated type 
both for low and high current. This 
series has ratings from .1 to 200 
amps continuous, 100 to 100,000 
amps momentary and capacitor dis· 
charge. Peak test voltages from 5 to 
300KV. Single or multipole. NO, NC 
and DT. Auxiliary contacts optional 
on all types. Latching extended life 
and tungsten contacts also available 
for high current closing. Also usable 
in oil or insulating gas. 

HIGH CURRENT 
SWITCHES 

Models are available up to 20,000 
amps continuous, and over 500,000 
amps pulse, with voltage ratings of 6 I volts to 300KV peak test. Many are air 
cylinder or motor operated for high 
contact force. 

GD-27-DTP-40-1600-2-43, 
27KVPKTEST 

12" 

I 

HVROTARY 
SWITCHES 

Ratings from 5 to 150KY, 1 to 200 
amps. Either manual or electrical op· 
erators, depending upon require· 
ments. Position detents and 
interlocks to prevent opening under 
load. 

R-60-3P7T-60-1-0·H, 
60KVPKTEST 

RELAYS 

(406) 377-4621 TLX-85-8840 

4500 

TWX-910-590-8033 FAX (406) 377-5182 

HVVACUUM 
CONTACTORS & 
1 CYCLE CIRCUIT 

BREAKERS 
Vacuum switches, single phase, three 
phase, upright or low profile, for high 
reliability sealed arc interrupting or 

12" crobar shorting. 208V to 200KV RMS I operate. 50 to 4,000 amps continuo 
ous, 2,000 to 35,000 amps AC, 10 to 
20,000 amps DC interrupt, 5,000 to 

. 100,000 amps momentary and cap· 
icitor discharge. 

HC3-75-110-600-2-2 
15KV POWER CLASS 

HV SPHERICAL RELAYS 
Extra high voltage low corona, trans· 
fer, polarity reversing and grounding 
realys of the air insulated type. Rat· 
ings up to 600KV PK at 100 amps 
continuous. Solenoid, motor or air 
cylinder operated and spring or grav· 
ity return. 
SPST, DT, 2PST, DT 

DH-300·NC-40-2-0-1 
12" 300KV PK TEST 

I 
HIGH POWER 
HIGH SPEED 

HIGH VOLTAGE 
CONTROL AND 

STEP-START SYSTEMS 
'12 to 1 cycle sensing and inter· 
rupt vacuum circuit breakers. 
Metal enclosed for indoor or 
outdoor applications. 
5KV-38KV. 

'200-1200A CONTINUOUS 
'2000-28000A INTERRUPT 
5-15KV CLASS, 28000A I.C. 

HIGH SPEED HV CONTACTORS AND 
SOLENOID DRIVERS ENERGY STORAGE UNITS 

One Millisecond Contact Opening 
For high speed or loss of power automatic circuit break· 
er trip and for high speed activation of contai:tor or 
circuit breaker solenoids. Energy storage up to 400 jou· 
les or more at 150 to 700 volts or more, 100 to 4,000 
microfarad or more. Instantaneous SCR control 

available. ENERGY STORAGE 
SCRCONTROL 

HA.73.NO.l00.2.0 HCB-5-C·E·E 
70KVPKTEST 
CONTACTOR 

8·1568 For manufacturers' sales offices, see yellow pages EEM 1991 



4500 RELAYS 4500 

Also Hot Line 
Indication 

1" 

VM25-E-ALP6 
100V TO 25KV OR 50KV RMS 

Hi-Ztm HV VOLTMETERS SAFE POWER LINE USE 
AC/DC FOR UTILITIES, CONTRACTORS & 

FIRE & SAFETY DEPARTMENTS 
Fully safe, portable, all solid state, 2% to 5% accuracy. Taut band shielded 
high voltage measurement with minimum circuit loading. 0.001V to 50KV 

. AC and DC. Ideal for use with Elbow capacitance tap voltage test points. For 
cable test point or direct line voltage and phasing, or differential measure
ment. Digital also available with 0.5%-1% accuracy. 

60" 

I 

WEATHER PROOF 
WIDEBAND 

HIGH VOLTAGE DIVIDERS 
. . .. For Power Line Use 

High accuracy 5KV RMS to 345KV RMS power 
class. 30KV PK to 900KV PK operate. 60KV to 
1350KV basic impulse level. DC to 1MHz fre
quency response. For DC, AC and transient mea
surement and recording. 

VD900-20-T-KB-E, . 
900KV PK OPERATE 

HIGH ACCURACY 
i-IV SHIELDED 

. VOLTAGE DIVIDER 
0.01 % DC, 0.2%-3% AC 

Special high accuracy, shielded, 
compensated resistance
capacitance voltage dividers up to 
900KV wideband DC to 1 MHz. 
Matched to 1 megohm, 50 PF or 
other load. Used for measurement 
of AC and DC, high frequency, line 
transients, and smalll differential 
pulse voltages. 

vthSc):.;O-CBO:KI..-B, 
150KV PK OPERATE 

HV DIGITAL PROBES 
HV DC, AC, & Wideband DC-1HMz Safety Probes for any scope or digital 
display or VTVM. Also available complete with large 4'h-digit display 0.1% 
to 5% AC/DC accuracy, safety handle digital voltmeter. Battery/AC with 
charger. Removable Digital Display or Multimeter. 0.0001 volt to 200KV. 

,_IIOSS 

VIiIIDP 200-J-KU-CA-A 
200KV PK OPERATE 

~NGINEERING CORP. 

540 Westchester Dr., Campbell, CA 9SOO8 

1" 

I 

WIDE BAND HV 
VOLTAGE DIVIDERS 

DC-10 MHz 
Precision compensated resistance-capacitance 
voltage dividers for 1 KV to 900K\I, DC up to 
10MHz or to 0.02,," Sec rise time pulse. 1,000/1 
ratio matched to 1 megohm, 20 to 50 pf display 
or recorder. Other ratios and loads as required. 
Accuracy and stability: 0.01% to 0.1% DC. 0.2% 
to 1% AC 3% DC-1MHz. 3DB 10MHz. 

VD60-6.2-B-LB-A 
60KV PK OPERATE 

HV DIGITAL MULTIMETERS 
Easy to read, 4'h-digit display; 0.1% and 0.01% 
accuracy. 0.0001 volt to 900KV. Battery/AC with 
charger. Recorder and scope outputs. DC, AC 
RMS average, AC RMS true, AC PK Ripple & 
Wide Band DC-1MHz. 

VD30-S.3-A-LB-A, 
30KV PK OPERATE 

FIBER OPTIC TRANSMITTERS & 
RECEIVERS ANALOG 
DC-10MHz MODULES 
Ross Engineering Corpora
tion has developed basic 
wideband shock and vibra
tion resistant analog fiber
optic transmitter and re
ceiver modules. High accu-

~~ 
: ~ .. : ~,..., 

racy output will drive DC-10MHz measurement control and recording 
instrumentation. Optional input impedances 1 megohm or 10 megohms. 
± 1V PK input with ± 10V PK or + 10V PK output. Also AC or 12V battery 
powered complete variable voltage range systems available. For high 
voltage they can operate with Ross Engineering Corporation's high accu
racy high voltage wideband DC-10MHz Voltage Dividers up to 900KV PK. 

WIDE BAND FIBER OPTIC TRANSMISSION DC-10MHz 
AC or rechargeable battery/AC operated. DC to 10MHz System has a· 
maximum output of 10V PK (20V PK to PK) and maximum input of .1V to 
1,000V PK direct from signal source. Useful from 0.01V and to over 900KV 
when used with Ross HV wide band dividers. Single or multiple ranges. 

~!I,>!OP'HC 
H<..N'!il.t::,F.i' • 

.. 
-RAA''''''f''':''=!fxF 

(406) 377-4621 nx-SS-8840 

High Accuracy Analog Systems 

VDBSO-10-F-L-H-AA 

~} 

v ~'Uf..f~. ;'"!]:.ry~ • 

1" • 
TWX-91C1-S9C1-S033 FAX (406)377-5182 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1569 



8-1570 

1995 Pond Road - Ronkonkoma, N.Y. 11779 
(516) 737-0099 - Telex: 646149 
Fax: (516) 737-2550 
(800) 722-0049 (Except N.Y. State) 

For manufacturers' sales offices, see yellow pages 

4500 

EEM 1991 



4500 RELAYS 

SCHRACK 

-widening the horizons of relay performance 

Schrack, founded in 1919, entered the relay business in 1950, and entered the American market in 1963. 
One of the largest General Purpose Relay manufacturers in the world, we employ over 3,000 people. 
We have three manufacturing plants in Austria and one each in Brazil and Mexico, with sales and service 
facilities located worldwide. 

Schrack produces industrial and general purpose power relays, signal relays, miniature and PC refays. 
Printed circuit relays are manufactured under clean room conditions. As with all Schrack products, quality 
control is an integral part. Quality technicians are located at various production stages in every relay line. 
Computers provide in-line testing as well as 100% final testing. Schrack relays have most major world 
approvals including UL, CSA, VDE, Semko, Demko, Nemko. We maintain a modern warehouse in 
Ronkonkoma, New York and a nationwide network of representatives and distributors. 

In addition to relays, Schrack designs and manufactures circuit breakers, street lighting controls, solenoids, 
power supplies, automotive controls and thick film hybrid components. Our systems group designs, manufac
tures and installs: telephone equipment and systems, digital radio links, fiber optic transmission equipment, 
security systems, fire alarm management systems, hospital communications management systems, hotel 
communication and fire alarm systems, broadcast studio systems, energy distribution systems and data systems. 

Our customers expect products and services of the highest quality and at fair prices; continued success is 
proof of customer satisfaction. 

SCHRACK NORTH AMERICA, INC. 
1995 Pond Rd. - Ronkonkoma, NY 11779 - (516) 737-0099- Fax: (516) 737-2550 
(800) 722-0049 (Except N.Y. State) 

EEM 1991 For manufacturers' sales offices, s~e yellow pages 
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SCHRACK RELAYS 
CROSS REFERENCE CHART 

?;~;:~£2a'ti;~b1~tI~~~t;;~f!;~~iif~/J"¥21fj~la~1!!~~.~il$'~J,ZL.2jft~ :hF~/,Ac ;-;'f •• "i.~if "r'zlcwzwl .. 
ALLIED KN 

AMERICAN ZElLER AZ9 AZ1309 1200 AZ690 A2735 AZ730 AZ820 AZ3 AZ696 AZ2100 AZ4 

AROMAT HC HP JR JR os JT 

ClARE GP1R GP3R LM 

CoD 301 Al04/A114 200 603 953 

DELTROl 200 280/290 203/206 404/410 4061407 

ElESTA SKR FR SGR 362 I SGR 662 I SGR 462 I SGR 282 

ESSEXRBM 93P 930 MS64 

FEME RCP FTA MZH MHP XF 

FWITSU FRL256 I FRL263 I FRL253 FBR 611 I I FBR 621 I FBR 244 FBR 111 

GRAINGER 5X822 - 8271 1 5X834-842 
3X740- 742 lA486-488 

GRUNNER REL682 I REl 104 175 275 I 281C & D I 281 A & B 

GUARDIAN 1200/1410 I 1300 I 1510115 1475/1655 I 1495 1345 1575 

HASCO MPR MPR MPR MPR I HASl12 HAT901 lT1C 

IDEC RR2/3 RY RRl B M W W ~ RE RCN 

ITT HZl HZ2 MTZ 

LINE MKiMO I SJRISRE I CRH SR 

MAGNECRAFT WX88 W78 W388 W389 W65 W76 W49 

MIDTEX 155 I 1561158 I 157 187 409 190 296 

NEC MR62 MR31 

DMRON MK MY MJ G2L G2R ' G2R G2R G2V G6C G8P LC/G2U 

ORIGINAL SRE OMI OMF SRUOH 

P&B KRP/KAP KHP/U KUP KUHP RK RK RK RK T82 VKP (Europe) I T90 T70IT71 

SIEMENS V23100 V9000 V23027 V23056 V23102 

SIGMA 50 67 68 45 49 78 

SKY SKK SKM SKAP SKJB 

STRUTHERS - DUIjN A314 C281 A283 277 233 

TAKAMISAWA MAT VS VB RZ JY CS 

NOTE: THIS IS A GUIDE ONLY. IT IS RECOMMENDED THAT VENDOR CATALOGS BE CONSULTED SINCE SLIGHT ELECTRICAL OR MECHANICAL DIFFERENCES MAY EXIST. 

SCHRACK ASSUMES NO RESPONSIBILITY FOR ERRORS. 

SCHRACK NORTH AMERICA, INC. 
1995 Pond Rd.- Ronkonkoma, NY 11779 - (516) 737-0099- Fax: (516) 737-2550 
(800) 722-0049 (Except N.V. State) 

T154 
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VP 
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V23054 
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4500 RELAYS 

Relay Range 

PCB Relays PCB Relays Heavy-duty PCB Relays 
Type of Relay 

RP 010, RP 110 RP 411/410 RP 310 

Dimensions mm 28 x 11 x 24.7 (25.5) 29 x 12.6 x 25.5 29 x 12.6 x 25.5 

Detailed information: see Relay Manuol poge 10 14 18 

Contacts: 

Number (Configuration) 1 N.O. or 1 N.C or 1 C 1 N.O. or 1 N.C or 1 C 1 N.O. or 1 N.C or 1 C 

Type of contact single cant. I twin cant. single cant. single cant. 

Max. break voltage VAC 440 440 440 

Rated current A 10 10/12 16 

Rated breaking capacity VA 2000 I 500 2000/3000 4000 

Coil: 

Rated voltage VDC 3 ... 110 3 ... 110 3 ... 110 
VAC - 24 ... 240 24 ... 240 

Rated power consumption appro W 0.5 0.5 0.5 
appro VA - 1.0 1.0 

General Data: 

Max. switching rate (mechonical) apslh 72000 72000 72000 

Ambient temperature DC coil 'C -40 ... +70 -40 ... +70 -40 ... +70 
ACcoil '( - -40 ... +60 -40 ... +60 

Vibration resistance (N.O. contact) (30 .. 150Hz) 9 14 10 10 

Dielectric strength coil-contact VAC 4000 4000 4000 

Insulation categoryNoltage rating C 250 C 250 C2SO to VDE 0110 (B 250 solder-machine proof! 

Relay weight appr. gr 13 18 18 

Packaging Unit pcs 100 100 100 
Gross weight appr.gr 1400 1900 1900 

Standard variation Bistable (remanence typel, Bistable (remonence type), Bistable (remanence type). 
immersion-proof immersion-proof immersion-proof 

SCHRACK NORTH AMERICA, INC. 
1995 Pond Rd.-Ronkonkoma, NY 11779 - (516) 737-0099- FaX: (516) 737-2550 
(800) 722-0049 (Except N.Y. State) 

EEM 1991 For manufacturers' sales offices, see yellow pages 

4500 

PCB Relays 

RP 420 

29 x 12.6 x 25.5 

22 

2 N.O. or 2 N.C or 2 C 

single cant. 1 twin cant. 

440 

10 I 3 

2000 1 250 

3 ... 110 
24 ... 240 

0.5 
1.0 

72000 

-40 ... +70 
-40 ... +60 

11 

4000 

C250 

17 

100 
1800 

Bistable (remanence type), 
immersion-proof 

8-1573 



4500 RELAYS 

Reed Relays Power Relays Power Relays Miniature Relays Miniature Relays Miniature Relays 

RU 6 RX02 I RX04 
RX 12 RX 14 

RX 21 I RX 23 
RX 31 RX 33 ZKU ZLU RA2/4 

29.3 x1lilo.14.5 x 11 50.2 x 2!jl (36.91 x 22.1 50.3 x 2~(37.51 x 23.6 19 x 25(351 x 30 19 x 30(351 x 30 22 x 28.2 x 38.5 

~ ~ if'!" 48 48 52 

~ -d 
.. ~. 

1 N.O.,~l C,2C 2C., 4C N.O. + 2 .0. + 4 N.C. 2C or4C or 6C 2Cor4C 2C I 4C 

Ree~acts t~t. ~t. single or twin cont. single or twin cont. single or twin cont. 

.A.. ~ " 115 220 440 

0~5 16_~_ 10 16 Y 10 2 5 3 

10/3 40001 2500 4000 1 2500 50 500 350 

~ ~ ~ 

6 ... 110 6 ... 110 6 ... 220 
6 ... 240 

0.12/0.18 0.3 (bistable 0.1/0.31 0.3 (bistable 0.1/0.31 1.2 1.2 0.9 
1.65 

72000 72000 6000 

-40 ... +85 -5\u+60 -50W +60 -40 ... +75 -40 ... +75 -45 ... +70 
W -45 ... +60 

~ (10~Hzl (10&Hzl 7 

2000 3000 3000 500 1000 2500 2000 

B 125 B 250 B 125 B 60 

62 29 29 36 

10 120/100/80 100/80 50 
670 2900/2500/2400 2500/2400 2100 

PCB version immersion-proof 

SCHRACK NORTH AMERICA, INC. 
1995 Pond Rd. - Ronkonkoma, NY 11779 - (516) 737-0099- Fax: (516) 737-2550 
(800) 722-0049 (Except N.Y. State) 

8·1574 For manufacturers' sales offices, see yellow pages 

4500 

Miniature Relays 

RA 3 

22 x 28.2 x 38.5 

52 

3C 

single cont. 

440 

5 

1250 

6 ... 220 
6 ... 240 

0.9 
1.65 

6000 

-45 ... +55 
-45 ... +45 

2500 

C 250 

36 

50 
2100 

EEM 1991 



4500 RELAYS 4500 

Relay Range 
Plug-in Relays Plug-in Relays Plug-in Relays Power Relays Power Relays Power Relays Power Relays 

CAD CMD/CSD CRD RM 2 I RM 3 I RM 7 RM5 I RM6 RM 8 RMC/RMD 

35.5 x 35.5 x 52 35.5 x 35.5 x 51 35.5 x 35.5 x 52 38.5 x 35.5 x 48.5 38.5 x 35.5 x 48.5 38.5 x 35.5 x 48.5 38.5 x 35.5 x 48.5 

58 58 58 64 64 64 64 

1Cor2Cor3C 1 C or 2C or 3C 2Cor3C 2C 3C 3C 2 N.O. I 3 N.O. 2C I N.O. or I N.O. + I N.C. 

single cont.I twin conf.lsingle cont. single cont. single cont. single cont. single cont. single cont. single cont. 2 (41 single cont. 

440 440 440 440 440 440 440 440 440 440 

5 I 5 I 10 2 5 10 16 10 16 16 I 10 25 30 

1250 J 500 I 2500 500 1250 2500 6000 3800 6000 6000 I 3800 6000 7200 

single cont. = single contact twin cont. = twin contacts 

6 ... 220 4.9 ... 100 12 ... 110 6 ... 220 6 ... 220 6 ... 220 
6 ... 240 5 ... 200 24 ... 220 6 ... 380 6 ... 380 6 ... 380 

1.2 0.04 ... 0.3 2.6 1.2 I 1.2 I 1.6 1.6 

I 
1.2 1.2 

2.0 0.2 5.3 2.0 2.8 2.8 2.8 2.8 2.8 

6000 6000 6000 6000 6000 6000 

-45 ... +60 -45 ... +60 -45 ... +60, 1-45 '" +50 -45 .. +~~:5 ... +*;5 .. +60 -45 ". +70; 1-45 .'. +60 -45 ... +65 
-45 ... +60 -45 ... +60 -45 ." +60 -45 ... +50 -45 .. +5 45 ... +4 45 .. +4 -45 ... +55 -45 ... +45 -45 ... +40 

12 12 6 6 10 

2500 2500 2500 2500 2500 2500 

C 250 C 250 C 250 C 380 C 380 C 250 

80 80 80 81 81 81 

25 25 25 25/10 25/10 25/10 
2125 2025 2125 2100/1000 2100/1000 2100/1000 

open-frame relays 

SCHRACK NORTH AMERICA, INC. 
1995 Pond Rd. - Ronkonkoma, NY 11779 - (516) 737-0099- Fax: (516) 737-2550 
(800) 722-0049 (Except N.V. State) 

EEM 1991 For manufacturers' sales offices, see yellow pages 

6 ... 220 
6 ... 380 

1.2 
2.8 

6000 

-45 ... +60 
-45 ... +40 

10 

2500 

C 250 

83 

25/10 
2100/1000 

8-1575 



4500 RELAYS 

Heavy-duty PCB Relays Heavy-duty PCB Relays Heavy-duty PCB Relays Heavy-duty .PCB Relays PCB Relays 

ZC ZD ZF RU. RU 110 

24 x 19 x 18.5 32.5 x 27.5 x 20.5 21.2 x 16.2 x 23.5 32 x 20.5 x 30.8 30 x 19.5 x 13.3 

28 - 30 32 34 36 

1 N.O., I 
1 N.C. lC 11N.O. lC 11 N.O. I 1 N.C. 1 C or 1 N.O. or 1 N.C. IN.O.1 1 C 11e,IN.O. 1C 

single cant. single cant. single cant. single cant. single cant. 

440 440 440 440 

12 IN.C.12, N.O.201 40 5.20 I 10.30 I' 5.15 10 I 5 15 I N.C. 10, I 
N.O.15 10 6 

720 IN.c.m,N.0.120012400 1250 " . 5000 12500". 7500 11250".3750 1200 I 600 1800 I 2200 I 2200 1320 

single cant. = single contact 

3 ... 48 5 ... 110 3 ... 48 3 ... 110 5.,.110 
- - - 6 ... 220 -

1.3 1.0 0.5 

1 

0.36 0.5 0.8 
- - -- - 1.6 -

36000 36000 72000 144000 36000 

-45 ... +60/90 -55 ... +801105 -40 ... +80 -45 ... +70 -40 ... +55 
- - - :-45 ... +70 -

750 2000 2000 1500 2000 

A 125/B 60 C250 C 250 B 250 B 250 

16 26 15 27 12 

100/500 100 250/1000 100 100 
1800110000 2400 3700/16000 3000 1700 

Buzzer 
open.frame version sensitive 

dust-covered version immersion-proof 
immersion· proof type 

SCHRACK NORTH AMERICA, INC. 
1995 Pond Rd.- Ronkonkoma, NY 11779 - (516) 737-0099- FaX: (516) 737-2550 
(800) 722-0049 (Except N.V. State) 

8-1576 For manufacturers' sales offices, see yellow pages 
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Subminiature Relays 

RS 1 I RS 2 I RS3 

20.2 x 9.9 x 12 

38 

2C 

s.cont. lwinconf. !win conI. Iwi1 conI. 

125 125 125 125 

1.25 1.25 1.25 1.25 

60 60 60 60 

twin cant. = twin contacts 

5 ... 48 
-

0.55 lo.IR~lO~5 -

72000 

-25 .~. +751-25 .~. +85 

10 

1000 

Ao 125 

5 

25 
200 
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4500 RELAYS 4500 

WHY do 40~OOO Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

g ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY -. (213) 452·1229 ~tJ r..". _",. 

TOGGLE SWITCH=S RELAYS SWITCHES TIMERS F-<O'"W 40:.::' , 

~hl 
Aleph International Acro ATC 
Allied Controls Alco Agastat CIRCUIT 

American-Zelller American Switch Amperite BREAKERS 
FUSES & 

CIRCUIT BREAKERS Aromat AMP Ante. FUSE HOLDERS 

Airpax AT&T Aromat Crouzet 

Aromat Bosch Arrow Hart Eagle Signal • .,r~ Heinemann C.P. Clare Carling switch Guard'an 
:::::: '/ 

Potter & Brumfield Coto Cherry Electric Industrial Timer 

PHOTOELECTRICS Crydom Controls C&K Magnecralt 

Gi EAC EECO Master Electronics 

r:;> CONNECTORS & 
Elec-Trol Electro-Mech Midtex 

[!j Fujitsu Electronic Camp. Group National Controls 
SOCKETS Gordos Grayhill Omron KNOBS 

AMP Grayllill landis & Gyr Potter & Brumfield 

~ 
Amphenol Guardian Linemaster SSAC 

~ RELAYS Aromat Hi-G Master Specialties Struthers-Dunn 
Curtis Idec McGill Syracuse Electronics 
Custom Connector ITT Microswitch 
Idec line Electric Omron 
lumberg TERMINAL BLOCKS 

LAMPS & LEOS 
Magnecraft Oslo 

Master Electronics Master Electronics OTTO Beau 

~ Panduit MEC Saia Buchanan 
Paller & Brumfield Midtex Unimax Curtis 
Souriau Omran Electrovert 
Vernitron-Beau Paller & Brumfield Kulka S?J Welcon Wells RBM INDUCTORS Magnum 

Schrack Jeffers Marco ~ Siemens RDI 

COUNTERS Sigma Underwriters Safety 
SWITCHES 

Engler Siantel PHOTOELECTRIC Vernitron-Beau 

Hecon Struthers-Dunn 
Aromat Weidmuller 

" 
IVO Telemecanique Dolan-Jenner SOLID STATE Kessler-Ellis Theta-J Omron TRANSFORMERS RELAYS Triridge Master Electronics Photoswitch! AB Dormeyer 
Omron Skan-A-Matic Microtran 
Redington FUSES Sola 

RELAYS 

Red Lion Bussmann Stancor V Sodeco/Maxmar litlelfuse PROXIMITY Thordarson .~. 
Stemco Underwriters Safety Triad 

~ Veeder-Root Agastat 
U.T.C. Electro 

KNOBS Omron 

DIODES Cosmo!Kurz-Kasch WIRE, WIRING 

General Inslr. 
Raytheon!Panel Products DEVICES & HWR. -POTS & RESISTORS Alpha .~~)~ 

INDICATORS, Clarostat Belden ~ ' .. ' 
LAMPS & LED Ohmite Buchanan ~" FANS 101 Electrovert 

TEMPERATURE Aromat Havey Hubbell SOLENOIDS 
CONTROLS U.S. Toyo 

lEE 
JKl Iboco 
leecraft SOLENOID H.H. Smith 
lU!Tle. Dormeyer Madar 

FILTERS Stanley Guardi Panduit 
Curtis Sylvania line Electric Pomona 

TIMERS 

(213) 452-1229 
1026 6th Avenue, Oakland, CA 94606 1301 Olympic Blvd., Santa Monica, CA 90404 

For manufacturers' sales offices, see yellow pages 8-1577 



RELAYS 4500 

SCIENTIFIC TECHNOLOGIES INCORPORATED 
® 

ELECTRIC 
POWER MONITOR 

FLASHERS 

PHASE SEQUENCE 
INDICATORS 

SPECIFICATIONS 
INPUT VOLTAGE: 115 VRMS line to neu
tral ± 5.8 VRMS, 400 Hz ± 20 Hz, 3 
phases plus neutral, phase sequence 
A-B-C (pins 1, 2, 3 & 8) 
NORMAL OUTPUT: 28 VDC ± 2.8V, 4.5 to 
5.0 AMP max. (pin 5), voltage regulation 
and ripple: 10% and 1 V peak-to-peak max. 
ALARM OUTPUT: 28 VDC nominal, 1.8 to 
2.0 AMP max. (pin 7) 
RESET SWITCH: Customer will supply a 
momentary normally open switch to permit 
normal operation when the switch is acti
vated providing none of the fault conditions 
exist and the input voltage is applied 
(switch across pins 6 & 4) 
MATERIAL AND FINISH: Housing is alumi
num with black anodized finish. 
OPERATING TEMP. RANGE: OOC to + 85°C 
DIELECTRIC STRENGTH: 1250V, 60 Hz 
between contacts and case and between 
isolated circuits 
VIBRATION: 5 to 55 CPS with DA of .06 in 
along any axis. 

FEATURES: 
• High reliability 
• Rugged 
• Hermetically sealed 
• Compact and lightweight 
• Solid state and relay outputs 
• Long life 

SPECIFICATIONS 
SOLID STATE FLASHER 
INPUT VOLTAGE: 18 to 32 VDC 
POWER CONSUMPTION: 3 Watts (Not 
Including Lamp Power). 
FLASHER OUTPUT: 200 ma, 500 ma, 
2 AMP, or 5 AMP Lamp or Relay Load. 
OUTPUT POLARITY: Positive or Negative 
Types. 
NOT DAMAGED BY REVERSE POLARITY. 
FLASHING RATES: AS SPECIFIED. 
ON:OFF RATIOS ARE: AS SPECIFIED 
OPERATING TEMPERATURE RANGE: 
-55Cto+71C. 
OPERATING LIFE EXPECTANCY: 10,000 
Hours Min. 
St10CK: 100 G's for 11 Milliseconds 
VIBRATION: 10 G's at 10 to 500 CPS. 
HERMETICALLY SEALED. 

DESCRIPTION 
A unique passive element circuit within the 
housing allows the indicator to illuminate 
only when the phase sequence of power 
being monitored is A-B-C. The phase 
sequence indicator will not illuminate when 
anyone or more of the power inputs are 
opened or if the phase sequence is C-B-A. 

SPECIFICATIONS 
POWER CONSUMPTION: 2 watts 
OPERATING TEMPERATURE: -55 to + 125 C 
WEIGHT: 2 ounces 

SHOCK: 20G'S for11 MS 
FAULT CONDITIONS: The monitor will 
supply the alarm output when any of the fol
lowing conditions exist: 
OVER/UNDER VOLTAGE SENSOR; Volt
age is above 126.5 VAC ± 1.5V or below 
105.5 VAC ± 1.5V across anyone or more 
of the phases with respect to neutral. 
PHASE SENSOR: Improper phase 
sequence (C-B-A) or if anyone phase is 
open with the remaining phases closed. 
FREQUENCY SENSOR: Frequency is 
above 420 Hz + 0 HzI-5 Hz or below 380 
Hz + 5 HzI-O Hz 
VOLTAGE DROP: Anyone or more of the 
phases drop to 95 VAC, the voltage regula
tion and ripple will be 10% and 1 volt 
peak-to-peak max. Anyone or more of the 
phases drop to 80 VAC, the voltage regula
tion and ripple will be 30010 and 3 volt 
peak-to-peak max. Anyone phase is open 
while these conditions exist, the voltage 
regulation and ripple will be 30% and 6 volt 
peak-to-peak max. 

MOUNTING: Stud or Flange. 
SOLDER HOOK TEMINALS .. 
WEIGHT: 4 Ounces Nominal. 
VOLTAGE DROP: 1.5 Volts Maximum. 

RELAY TYPE FLASHER 
INPUT VOLTAGE: 18 to 32 VDC. 
POWER CONSUMPTION: 4 watts 
(not including lamp power). 
FLASHER OUTPUT: 500 ma, 2 AMp, 
5 AMp, lamp or relay load. 
CONTACTS ARE S.P.S.T. normally open. 
NOT DAMAGED BY REVERSE POLARITY. 
FLASHING RATES: AS SPECIFIED. 
ON: OFF RATIOS ARE: AS SPECIFIED 
OPERATING TEMPERATURE RANGE: 
-55 C to + 71 C. 
OPERATING LIFE EXPECTANCY: 500,000 
cycles 
minimum at rated load. 
SHOCK: 15 G's for 11 milliseconds. 
VIBRATION: 10 G's at 10 to 500 CPS 
UNIT: Hermetically sealed. 
MOUNTING: Studs or flange. 
SOLDER HOOK TERMINALS. 
WEIGHT: 8 ounces nominal. 

The indicator will provide trouble-free 
instantaneous indication with no warm-up 
time required. The units are potted in an 
aluminum housing with no moving parts. 
Designed to meet severe environmental 
requirements of military applications. 

MOUNTING: 5fs inch dia. hole, panel thickness to 3/4 inch 
LEADS: 18 inches long, teflon insulated 
HOUSING MATERIAL: aluminum, black anodized 
FREQUENCY AND VOLTAGE: per customer specifications 
INDICATOR: lights up when all input leads are energized and phase sequence is A-B-C 

CONTROL COMPONENTS DIVISION 31069 Genstar Road, Hayward, CA 94544 USA 
Phone 415/471-9717 FAX: 415/471-9752 

8·1578 For manufacturers' sales offices, see yellow pages EEM 1991 



Re:L..AYS 4500 

SCIENTIFIC TECHNOLOGIES INCORPORATED 
® 

PHASE 
SEQUENCE RELAYS 

FEATURES 
• Designed for use in severe environmental 

conditions 
• Automatic monitoring of phase sequence 
• Solid state sensing circuit 
• Hermetically sealed 
• Light weight, small size 
• Many voltages and frequency combina

tion available 

TIME DELAY 
RELAYS 

SPECIFICATIONS 
Relay picks up when all input terminals are energized and phase sequence is A-B-C. 
Relay drops out if one or more power leads are grounded, opened or if the phase sequence 
isC-B-A. 
POWER CONSUMPTION: 10 watts maximum. 
OPERATING TEMPERATURE: -55 C + 71 C 
CONTACT RATINGS: (Per MIL-C-5757) 

28VDC Resistive (Form C) 

2AMP 2.0 AMPS 
3AMP 3.0AMPS 

10AMP 10.0AMPS 

Inductive 
1.0AMPS 
1.0AMPS 
5.0 AMPS 

115 VAC Resistive (Form A&B) Resistive (Form C) 

2AMP 2.0 AMPS 0.2 AMPS 
3AMP 3.0 AMPS 0.2 AMPS 

10AMP 10.0 AMPS 2.0 AMPS 

VIBRATION: 10 G's to 500 Hz. 
SHOCK: 30 G's for 11 milliseconds stud mount. 

100 G's for 11 milliseconds flange mount. 
SEAL: Hermetically sealed. 
CONTACT RESISTANCE: .08 ohm maximum. 
INSULATION RESISTANCE: 100 megohms minimum between terminals and case, between 
open contacts. 
DIELECTRIC STRENGTH: 1000 Vrms 60 Hz, between terminals and CASE; 500 Vrms 
60 Hz, between open contacts. 
LIFE: 100,000 operations minimum. 
WEIGHT: 11 ounces maximum. 
Relays per MIL-R-5757. 
Environmental testing per MIL-E-5272. 
Test methods per MIL-STD-202. 
Marking per MIL-STD-130. 

FEATURES 
• Solid state sensing circuit 
• Transient protected 
• 2 amp, 3 amp, and 10 amp relay contacts, dpdt. 
• Hermetically sealed. 
• Light weight (3.5 to 9 oz). 
• Choice of 3 operating modes. 
• Designed for use in severe environmental conditions. 

SPECIFICATIONS 
INPUT VOLTAGE: 18 to 32 vdc 
POWER REQUIREMENTS AT 28 VDC: 5 watts max, 2 amp relays 

6.5 watts max, 10 amp relays 
TEMPERATURE RANGE: -65 F to + 185 F 
VIBRATION: 20 G's, 10 to 2000 Hz 
SHOCK: 100 G's for 11 milliseconds 
CONTACTS: DPDT 
LIFE: 100,000 cycles minimum at rated load 
DROP-OUT TIME: 10 milliseconds max. 
DROP-OUT VOLTAGE: 1 volt min. 
PULL-IN VOLTAGE: 18 volts max. 
INSULATION RESISTANCE: 100 megohms min. 
DIELECTRIC STRENGTH: 500 volts 60 Hz case to terminals and across open contacts 
CONTACT RATING: 
2 amp & 3 amp unit: 2 amp & 3 amp resistive at 32 vdc 

1 amp inductive at 32 vdc 
10 amp unit: 10 amp resistive at 28 vdc or 115 vac 

5 amp inductive at 28 vdc or 115 vac 
CONTACT RESISTANCE: 0.050 ohms at rated current 
RESET-TIME: 0.050 sec. max. 
TRANSIENT PROTECTION: Will not be damaged by transients per Mil-Std-704 
INTERNAL RELAYS: Per MIL-R-5757 

CONTROL COMPONENTS DIVISION 31069 Genstar Road, Hayward, CA 94544 USA 
Phone 415/471-9717 FAX: 415/471-9752 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1579· 



----------------( (415) 834-5888 )...----
ANTENNAS FILTERS RELAYS TEST EQUIPMENT 

Antenna Specialist Curtis Aleph International Fluke 
Cablewave Hardware J.W. Miller Allied Controls Simpson Electric 
Decibel Products Mallory American Zettler Triplett 

Stancor Aromat TIMERS 
AUDIO PRODUCTS C.P. Clare Agastat 

Argos FUSES 
Crydom Amperite 

Atlas Bussmann 
Coto Industrial Timer 

Bogen Littelfuse 
Gordos Magnecralt 

Quam U.S.D. 
Guardian Master Electronics 

Shure ITT Midtex 
Switchcralt Line Electric Omron 
University HARDWARE Magnecralt Potter & Brumfield 

3-M Master Electronics SSAC 
BATTERIES Alta Boots Midtex 

AMP Omron TOOLS & SOLDER Duracell 
Ico Rally· Potter & Brumfield AMP Eveready 
E.F. Johnson Sigma Blazer Kodak 
G.C. Electronics Struthers-Dunn Ersin 

CABINETS 
Harvey Hubbell Theta-J Kester 
Kulka Smith OK Machine & Tool 

BUD OK Tools Paladin 
Calif. Chassis Panduil 

RESISTORS & 
Portasol 

Vector 
NETWORKS Ungar 

CAPACITORS R.G. Allen Weller 
R.G. Allen Bourns 

Xcelite 
E.F. Johnson Clarostat 

Helper Winch 
Mallory LAMPS & LIGHTING Mallory 

Sprague Eveready Ohmite TRANSFORMERS 
Chicago Minature Dormeyer 

CIRCUIT BREAKERS 
101 

Jeffersons 
lEE SEMICONDUCTORS 

Heinemann Ledu Semi Inc. 
Microtran 

Potter Brumfield Luxo Semitronics Sola 
Waber Electric Leecraft Stancor 

Mag-Lite Thordarson 
CONNECTORS Stanley SWITCHES Triad 

AMP Arrow Hart U.T.C. 
Amphenol AMP 
Cablewave OUTLET STRIPS C&K TUBES 
E.F. Johnson Waber Cherry Electric Eimac 
Kulka G.C. G.E. 
Manhattan McGill National 
Paladin POT'S & CONTROLS Omron Raytheon 
Panduit Bourns Oslo R.C.A. 
Pomona Claroslat Otto Varian (Klystrons) 
Superior Ohmite Swilchcraft TUBING 
Switchcraft Unimax Alpha 

Electrovert 
COUNTERS POWER SUPPLIES TERMINAL BLOCKS Heli-Tube 

Hecon & TRANSFORMERS AMP Panduit 
Kessler-Ellis Dormeyer Buchanan WIRE & CABLE 
Redington Microtran Curtis Alpha 
Stemco Sola Electrovert Belden 

Stancor Magnum Cablewave 
FIBER OPTICS Superior RDI Carol 

AMP Triad Siemen Iboco 
Amphenol Tripp-lite USD Madison 
Belden Cable UTC Vernitron-Beau Manhattan 
Madison Waber Weidmuller Quabbin 

GUARDIAN Mag!.lc1!~L"AV 

8-1580 For manufacturers' sales offices, see yellow pages EEM 1991 



4500 RELAYS 4500 

SHAR~ Solid State Relays 
Ortoelectronics 

Sharp has a wide product line-up, such as multi-channel types suited for high density mounting, DIP type, SIP type, and TO-220 package type as 
solid stale relays for medium power conlrol of on-slale currenl ranging from 0_6 to 16A. 

Approved Absolute maximum ratings Electrical characteristic. 

Internal Zero by Repelltlve Isolation Minimum trigger current 
Model 

connection Features cross Package overseas On-state peak 011- voltage 
No. diagram circuit salety current state voltage (AC) 1FT V. RL 

~~ IT VDRM Vlso (mA) 
UL CSA (Ams) (V) (Vrms) MAX. (V) (0) 

816MDOI 
@ @ OJ CD compact, high 

~ 
current output DIP 8-pin 0 D. 1.7 400 4,000 10 6 100 
type 

826MDOI 
compact, high 
current output DIP S-pin 0 D. 1.7 600 4,000 10 6 100 

OJ @ '" @ type 
@ ® '" CD compact, high 

816MD02 

GmJ current output X DIP8·pin 0 D. 1.7 400 4.000 10 6 100 
type 

826MD02 
compact, high 

0 current output X DIP 8-pin D. 1.7 600 4,000 10 6 100 
Zero-G'OSSO'CUIf type 

8101001 

~ 
low-priced DIP 16-pin 0 D. 1.2 400 5,000 10 6 

8201001 low-priced DIP IS-pin 0 D. 1.2 400 5.000 10 6 
8101002 low-priced X DIP 16-pin 0 D. 1.2 600 5,000 10 6 
8201002 low-priced X DIP 16-pin 0 D. 1.2 600 5,000 10 6 

8101801 [[[fl] 
compact low-priced, 
high rush current 81P 4-pin 0 0 1,5 400 4,000 15 6 30 
resistant type 

6201801 
compact low-priced, 
high rush current 81P 4-pin 1,5 800 4,000 15 6 30 

I 2 3 , resistant type 

1m 
compact low-priced, 

6101802 high rush current X. 8lP4-pin 0 0 1,5 400 4,000 15 6 30 resistant type (built-
in zero--cross circuit) 
compact low-priced, 

8201802 high rush current X 8lP4-pin 1,5 600 4,000 15 6 30 resistant type (built-- in zero-cross circuit) 

8102803 m compact low 8lP4-pin 0 0 8 400 4000 5 12 30 cosl type 

8202803 compact low 8lP4-pin 0 0 8 600 4000 5 12 30 cost type 

8102802 Ii 
compact, low X 8lP4-pin 0 0 8 400 4,000 8 6 30 cost type 

6202603 compact, low X 8lP4-pin 0 0 8 600 4,000 5 6 30 cost type 

6102811 mID 
compact low cost 

0 0 type with snubber 8lP4-pin 8 400 4,000 8 12 30 
circuit 

6202811 
compact low cost 
type with snubber 8lP4-pin 0 0 8 600 4,000 8 12 30 

CD '" OJ@ circuit 

6102812 
compact low cost --'. type with snubber X 8lP4-pin 0 0 8 400 4.000 8 6 30 

<>000' circuit 

"""'" compact low cost 
6202812 type with snubber X 81P 4-pin 0 0 '8 600 4,000 8 6 30 

CD '" @@ circuit 

6112801 m compact, low- 81P 4-pin 0 0 12 400 4,000 8 12 30 cost 

6212801 compact, low- 81P 4-pin 12 600 4,000 8 12 30 cost 

6112602 Ii 
compact, low- X 81P 4-pin 0 0 12 400 4,000 8 6 30 cost 

8212602 compact, low- X 8lP4-pin 12 600 4,000 8 6 30 cost 
OJ CD Resin mold 

8112Pll w~c;""' Compact X type with 0 0 12 400 2,500 - - -
I':- " 

radiation fin (I,,,) 

r- Resin mold 
8212Pll Compact X type with 0 0 12 600 4,000 - - -

OJ @ radiation lin (I,,,) 

6116601 m compact, low 81P 4-pin 0 0 16 400 4,000 8 12 30 cost 

6216601 compact, low 8lP4-pin 16 600 4,000 8 . 12 30 cost 

8116802 

~ 
compact, low X DIP4-pin 0 0 16 400 4,000 8 6 30 cost 

6216802 compact, low X DIP4-pin 16 600 4,000 8 6 30 cost 

'" (j) Resin mold 
6116Pll ~-crouc",;, compact X type with 0 0 16 400 2.500 - - -

radiation lin (I,h) 
Resin mold 

6216Pll compact X type with 0 0 16 400 4,000 - - -
OJ @ radiation lin (I,h) 

61 16P41 

I~~~~l 
4-output (built-in Resin mold type 16,5 400 1,500 10 6 30 snubber circuil) with radiation 3,3 

6216P41 :;,~~g~~ ~~~~i;) fin (4-ch) 16,3 600 4,000 15 6 30 3,3 

* 1 Tc:s;9SoC *2 Lead forming type IS also available. o Approved D. Under preparation 

'10---' 
%~ 

8101001 

(
8101002) 
8201001 
8201002 

8102082 
(8202082, 8202084) 

8101801 

(8101802-4) 
8201801-4 

816M001 
( 816M002 l 
826M001-2 

.. 

8112P11 
8116P11 

.
. (8212P11) 

• 8216P11 

SHARP ELECTRONICS CORP., Micro Electronics GrouP, 5700 N.W. Pacific Rim Blvd., Camas, WA 98607.206-834-2500. Fax 206-834-8903. Telex 496-08472 (SHARP CAM) 

EEM 1991 For manufacturers' sale6 offices, see yellow pages 



4500 RELAYS 4500 

~~SILICON POWER CUBE 

SOLID STATE AC POWER RELAYS 
UL Recognized/CSA Certified 

FEATURES: 

• SPC's Inverse-Parallel SCR 
Power Hybrid Technology pro
vides highly efficient thermal 
management for greatly 
increased cyclic life. 

• High performance/low cost cir
cuit design. 

• Logic compatible inputs. 

• "Zero voltage", and phase 
controllable "random switch
ing" versions. 

• High voltage (1200 Vpk) ver
sions for 480 VRMS service. 

• Industry standard "hockey 
puck" package. 

• 4000 VRMS optical isolation. 

Model Number Output Current Rating OUTut Voltage Rating AC Switching Mode 
Amps (RMS) VRM PRV (Input) 

480Dl0SP 10 
480D25SP 25 

Zero Voltage 480D45SP 50 180-530 1200 
480D80SP 80 

(4-32 VDC Input) 

480Dll0SP 110 
480Al0SP 10 
480A25SP 25 

Zero Voltage 480A45SP 50 180-530 1200 
480A80SP 80 

(90-140 VAC Input) 

480All0SP 110 
240Dl0SP 10 
240D25SP 25 

Zero Voltage 240D45SP 50 24-280 600 
240D80SP 80 

(3-32 VDC Input) 

240Dll0SP 110 
240Dl0-l0SP 10 
240D25-10SP 25 Random ..... 240D45-10SP 50 24-280 600 (Phase Controllable) ;:) 
240D80-10SP 80 (3.5-26 VDC Input) Q. ..... 240Dll0-l0SP 110 ;:) 

0 240Al0SP 10 
a: 240A25SP 25 (.) 

240A45SP 50 24-280 600 Zero Voltage 
t/) 

(90-280 VAC Input) 
240A80SP 80 
240All0SP 110 
120Dl0SP 10 
120D25SP 25 

Zero Voltage 120D45SP 50 24-140 400 
120D80SP 80 

(3-32 VDC Input) 

f20Dll0SP 110 
120Al0SP 10 
120A25SP 25 

Zero Voltage 120A45SP 50 24-140 400 
120A80SP 80 

(90-280 VAC Input) 

120All0SP 110 
120Dl0-l0SP 10 
120D25-10SP 25 Random 
120D45-10SP 50 24-140 400 (Phase Controllable) 
120D80-10SP 80 (3.5-26 VDC Input) 
120Dll0-l0SP 110 
MR240Dl0 10 Zero Voltage ..... MR240D25 25 24-280 600 (3-32 VDC Input) ;:) 

Q. MR240Al0 10 Zero Voltage ..... , 
;:) MR240A25 25 (90-280 VAC Input) 
0 MR120Dl0 10 Zero Voltage (.) 
oc( MR120D25 25 24-140 400 (3-32 VDC Input) 
ir MR120Al0 10 Zero Voltage ..... 

MR120A25 25 (90-280 VAC Input) 

SILICON POWER CUBE CORP. 
6015 OBISPO AVE. / LONG BEACH, CA 90805 I TEL: 213-634-9390 I FAX: 213-630-5338 

8·1582 For manufacturers' sales offices, see yellow pages EEM 1991 



4500 RELAYS 4500 

~~SILICON POWER CUBE 

SPECIAL PURPOSE SOLID STATE AC POWER RELAYS 
Output Current Output Voltage 

Model Number Rating 
Amps (RMS) 

25DR1D ·25 

..J~cn 40DR1D 40 
<Co 25DR2D 25 (3Q.~ 
wll:..J 40DR2D 40 Q.::::IW 
cnQ.II: 20QR1D 

20 
20QR2D 

BOARD LEVEL SOLID STATE RELAYS 
TO-116 DIP and 4-pin SIP packages employ-
ing thick film hybrid circuitry. Includes AC 
and DC switching versions from signal level 
to 1 amp output, with switching speeds as low 
as 1 I-Isec. 

Rating Type AC Switching Mode 
VRMS PRV 

Zero Voltage 

24-280 600 Dual 
SSR Random 

Quad Zero Voltage 
24-280 600 

SSR Random 

Three industry standard encapsulated PCB 
mount packages with AC output current rat
ings of 2.5 to 4 amps. Featuring 4000 Vrms 
optical isolation, logic compatible 3-32 Vdc 
input range, and either zero crossing or ran
dom phase controllable turn-on. BOARD LEVEL RELAYS SPECIAL PURPOSE RELAYS 

Input Specifications 
Current 

Part Number Voltage (VDC) (mAat 5V) 
D42E-2' 3.5-15 8 
D42E-ll' N/A 5" 
S42V-2' 3.5-15 8 
S42V-ll' N/A 5" 
S322SP 3.5-8.0 22 
MP240D3SP 3-32 1 
MP240D4SP 3-32 1 

• Add "H" suffix to PIN for 600V pk output voltage rating. 
*" Guaranteed turn-on at SmA dc. No internal current limiting or regulation. 

"*,, Part numbers shown are zero switching versions. Add suffix N for random turn-on. 

IAC/IDC/OAC/ODC SERIES 
FEATURES 
• Color-coded by Function 
• 4000 Vrms Optical Isolation 
• Industry Standard Package 

and Pin-out 
• High Transient Noise Immunity 
• Series Operation Compatibility 
• UL Recognized, CSA 

Certified, SEV Approved 
Types Available 

Industrial environments can subject sensitive microelectronic circuits 
to undesirable stresses in the form of voltage transients,electrical 
noise, shock, vibration, etc. These can result in permanent damage, 
spurious operations or false indications. SPC's 1/0 modules are 
designed to provide an electrically clean, photo-isolated, noise-free 
"output" interface from logic level control systems to external loads 
such as motors, valves, solenoids, etc., or, and "input" interface from 
the load or sensors to microprocessor or computer-based logic level 
systems. Used with SPC's 1/0 mounting boards, these solid-state mod
ules exhibit long, reliable life in industrial environments. 

IACP/IDCP/OACP/ODCP SERIES 
FEATURES 
• Low Profile Permits 0.50 inch 

(12.70mm) PC Board Spacing 
• Industry Standard Footprint 
• Color-Coded by Function 
• 4,000 Vrms Optical Isolation 
• High Transient Noise Immunity 
• Series Operation Compatibility 
• UL Recognized, CSA Certified 

These flat pack modules offer reliable input-output interfacing in a low 
profile package outline that permits PC board spacing on half-inch 
centers. 

SILICON POWER CUBE CORP. 

OutputlLoad Ratings (max.) 

Current Voltage AC/DC 
lA 280VRMS AC 

lA 280VRMS AC --
lA 280VRMS AC 

- .. -.... -
lA 280VRMS AC 

2.5A 280VRMS AC 

3A 280VRMS AC 

4A 280VRMS AC 

IACQ/IDCQ/OACQ/ODCQ SERIES 
Each quad module has four 1/0 
channels of the same type. They 
provide a high packaging density 
means of reliably interfacing logic 
level control systems with external 
loads such as motors, valves, 
solenoids, etc., or as an interface 
from the load or sensors to micro
processor or computer-based 
logic level control systems. 

These mounting boards will accept input/output modules in any com
bination of input or output types of the same style (single or quad 
channel). Modules can be easily and quickly inserted, without dis
turbing field wiring. the single channel models provide an LED status 
indicator, plug-in 5 amp fuse and 3.3 Kohm pull-up resistor for each 
module. 

6015 OBISPO AVE. / LONG BEACH, CA 90805/ TEL: 213-634-9390 IFAX:213-630-5338 
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srANCOR 

Fig. A 
Type 84 Flg.B. Type 91 Fig. C. Type 184 

AC GENERAL PURPOSE RELAYS 
Operate in any position. Coils are for 60 Hz operation. Ratings listed are contin
uous unless noted otherwise: Breakdown Voltage: 1500 V rms, 60 Hz, oppo
site polarity or to ground: 1000 V rms, 60 Hz, open contacts same polarity. 
Electrical Life: 100,000 operations at rated load. 
Fig. A. Type 84-Totally enclosed type with silver alloy contacts rated at 125-
250 VAC. Models 84-922-928 rated 3 amps at 125 VAC or 1.5 amps at 250 VAC 
pilot duty. All others: SPNO-16 amps, resistive; 8 amps (25 amps inrush) 
inductive. SPOT-8 amps resistive; 8 amps (18 amps inrush) inductive. Models 
84-901-908 have screw terminals; models 84-912-928 have '/4" tab terminals. 
Size: 2%" x 151s" x 1'12" overall. Mounting hardware included in boxed quan
tityonly. 

Coli V 
Part Con- (5060 
No_ tacts Hz) 

84-901 SPNO 6 
84-902 SPNO 24 
84-903 SPNO 120 
84-904 SPNO 208/240 

84-905 SPOT 24 
84-907 SPOT 120 
84-908 SPOT 208/240 

84-912 SPNO 24 
84-913 SPNO 120 
84-914 SPNO 208/240 

84-916 SPOT 24 
84-917 SPOT 120 
84-918 SPOT 208/240 

84-922 SPNO 24 
84-923 SPNO 120 

84-926 SPOT 24 
84-927 SPOT 120 
84-928 SPOT 208/240 

Fig_ B. Type 91-Solenoid action type with quick-connect terminals; operates 
in any position. OPOT contact arrangement. Power Rating (A): Enclosed fine 
silver contacts rated 15 amps, 277 VAC. max., resistive: 1~ amps (60 amps 
inrush), 125 VAC or 6 amps (35 amps inrush), 250 VAC, inductive. Pilot Rating 
(B): Gold alloy crossbar contacts rated 3 amps, 277 VAC. max., resistive; 125 
VA, 1110 hp, 125/250 VAC, inductive. 
Size: 2'1s" x 171s" x 2%". Quick-connect wiring terminals included in boxed 
quantity only. 

Circuit 
Rating 

Part Coil 
No. V± #1' #2t 

91-901 24 A A 
91-902 120 A A 
91-903 240§ A A 

91-905 120 A e 
91-906 240§ A e 
91-907 24 e e 

'Threeterminals althe mounting hole Side. t Three terminals althe coil termi
nal side. :j:50/60 Hz, §208/240 volts. #A, power rating; e, pilot rating. 
Fig. C.Type 184-Totally enclosed type with mounting bracket; operates in any 
position. MOdels 184-902-918 rated 18 amps resistive at 277VAC; 12 amps (60 
amps inrush) inductive at 125 VAC; 8 amps (48 amps inrush) inductive at 250, 
VAC; 7 amps (42 amps inrush) inductive at 277 VAC. Models 184-922-928 rated 
3 amps at 277 VAC; 125 VA at 125 VAC; 277 VA at 277VAC. Models 184-902-907 
have screw terminals; others have '14" quick-connect terminals. Size: 23/a" x 
117/e4" x 11k". 

Coli V 
Part Con- (50/60 
No. tacts Hz) 

184-902 SPNO 24 
184-903 SPNO 120 
184-906 SPOT 24 
184-912 SPNO 24 
184-914 SPNO 208/240 
184-916 SPOT 24 
184-922 SPNO 24 

Flg_E 
Type 129 

or,! Fig. O. Type 192 

AC Relays 

Fig. F. Type 129AR Add-A-Relay 

Fig. O. Type 192-Solenoid action type with quick-connect terminals; oper
ates in any position. 3POT contact arrangement. Power Rating (A): Fine silver 
enclosed contacts rated 15 amps, 277 VAC max., resistive; 12 amps (60 amps 
inrush), 125 VAC or 6 amps (35 amps inrush) 250 VAC, inductive. Models 1920-
912, -913 rated 10 amps at 32 V max. Size: 23/a" x 23/a" x 23/4" . Quick-connect 
wiring terminals included in boxed quantity only. 

, 

Circuit 

Part Coil 
Rating 

No. Vt #1 #2 #3 

192-901 24 A A A 
192-902 120 A A A 
192-903 240' A A A 

1920-912 12 ..... ..... ..... 
1920-913 24 ..... ." .. . .... 
208/240 volts. t50/60 Hz. #A power 
rating. 

AC POWER RELAYS 
Fig. E. Type 129-Totally enclosed; silver alloy contacts rated 18 amps resis
tive or 18 amps inductive at 250 VAC max., 1 hp at 125 V or 2 hp at 250 V. Size: 
2%" x 17/a" x 171s" overall. 

V 
Part Con- Coli 
No. tacts V:j: 

129-902 SPNO 24 
129-903 SPNO 120 
129-904 SPNO 208 
129-906t SPOT 24 
129-907t SPOT 120 
129-908t SPOT 208 
129-911§ SPNO 24 
129-912§ SPNO 120 

, 
208/230 volts. tAli contact terminals 

must be wired to same polarity. :j:50/60 
Hz. §Quick-connect. '/4" tab terminals. 

Fig. F.,Type 129AR Add-A-Relay-Same as Type 129 except has aluminum 
diecast base and bushing; rated 1 hp at 120 V. 1'12 hp at 250 V. High impact 
phenolic enclosure; 8" color-coded leads. Size: 23/4" x 29116" X 3'1,6". Mounts 
in '12" dia. knock-out. Mounting hardware supplied. Meets standard code 
requirements. UL white card Listed. 

V 
Part Con- Coil 
No. tacts V:j: 

129AR-901 SPNO 24 
129AR-902 SPNO 120 
129AR-905t SPOT 120 

tAli contact terminals must be Wired 
to same polarity. :j:50/60 Hz. 

TYPE 91 QUICK CONNECT SOCKET 
Polarized to prevent improper assembly. 
Part No. 91-180-1-Net Each. Lots of 1-9 ....................... $2.68 
10-24 .......... $2.22; 25-49 .......... 1.97; 50-99 .......... $1.86 

DC GENERAL PURPOSE RELAYS 
Same as Types 84, 91 and 192 AC General Purpose Relays except for DC 
operation. See illustrations and specifications under AC General Purpose 
Relays. 

Contact 
Coli Rating 

Part ~IOil Resis. Con-
No. DC Ohmst VDC Amps tacts 

840-902 12 90.0 12 3 SPOT 
840-903 24 208.0 24 1.5 SPOT 
910-912 12 29.0 32 10 OPOT 
910-913 24 115'.0 32 10 OPOT 

'Inductive. tAt 25°C. :j:Resistive rating. 

STANCOR PRODUCTS ,131 Godfrey St. Logansport, IN 46947 Phone 219-722-2244 FAX: 219-722-5189 
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P.C. BOARD POWER RELAY 
Switch loads up to 30 amps. Designed primarily for the appli
ance industry and heating, ventilating and air conditioning 
markets. Printed circuit board terminals. Operation tempera
ture range: - 55 to + 85 e UL recognized, eSA certified. 
Direct placement for P & B T90 series, Omron G & P series, 
American Zetter AZ series, Aromat JT series, and White
Rogers 690 series. 

Part Coil Pole Construction Number V.OC Ohms Form 

TO-900SA 5 27 SPNO Dust Cover 
TO-900SB 5 27 SPNC Dust Cover 
TO-900SC 5 27 SPDT Dust Cover 
TO-9012A 12 155 SPNO Dust Cover 
TO-9012B 12 155 SPNC Dust Cover 
TO-9012C 12 155 SPDT Dust Cover 
TO·9024A 24 660 SPNO Dust Cover 
TD-9024B 24 660 SPNC Dust Cover 
TO-9024C 24 660 SPDT Dust Cover 

TO-900SA 5 27 SPNO Open 
TO-900SB 5 27 SPNC Open 
To-900SC 5 27 SPDT Open 
To-9012A 12 155 SPNO Open 
TO-9012B 12 155 SPNC Open 
TO·9012C \ 12 155 SPDT Open 
TO-9024A 24 660 SPNO Open 
TO-9024B 24 660 SPNC Open 
TO-9024C 24 660 SPDT Open 

TS-900SA 5 27 SPNO Sealed 
TS-900SB 5 27 SPNC Sealed 
TS-900SC 5 27 SPDT Sealed 
TS-9012A 12 155 SPNO Sealed 
TS-9012B 12 155 SPNC Sealed 
TS-9012C 12 155 SPDT Sealed 
TS-9024A 24 660 SPNO Sealed 
TS-9024B 24 660 SPNC Sealed 
TS-9024C 24 660 SPDT Sealed 

Fig. B 
Fig.C 

AC POWER CONTRACTORS 
Fig. B. Type 75-DPNO: screw power termina1s, #8 solid 
wire max. Quick connect or 13" lead coil termination. Protect
ive contact cover. Hardware included. 
Size: 21/2" x 21/a" x 21/4" overall. 
Fig. C. Type 154-3PNO (40 amps type also with DPNO). 20 
and 25 amps, screw connectors line and load side for #14 
through #8 wire; 1/4 " double quick connect auxiliary and coil 
terminals. 30 and 40 amps, pressure connectors on line side 
for #14 through #4 wire: screw connectors on load side (pres
sure connectors for 40 amps): 1/4 " double quick connect aux
iliary and coil terminals. Non-positional type 154 power 
contractors come with interchangeable mounting: low coil 
wattage and non-corroding structure. Type 154 has low tem
perature rise: riveted terminal assemblies. Hardware 
included in boxed quantity only. Size: 33/4" x 31/a" (31/4" for 
40 amps) x 23/4" overall. 
Fig. D. Type 143-DPNO: screw power terminals #10 solid 
wire max. Auxiliary quick-connect terminals: straight-thru 
wiring: double break contacts. Hardware included in boxed 
quantity only. Size: 31/4" x 23/a" x 21/2" . 

AC Relays 
. TO SERIES OPEN VERSION MAX. OUTLINE OF RELAY 

.031 X .062 TERMINALS .01 U 1-150 

~ ~~ .~Ff ...,[.100 

:il i'l ~ .600 11 ..- I ---L- I -.l.. 
.025 X .025 ..: . 
TERMINALS .130 I .060 MAX. -I~ .200 

I \o-.656MAX-j .150 

.045 X .045 TERMINALS .359 MAX. 

RECOMMENDED PC BOARD LAYOUT 

All Terminal Dimensions Nominal 

TO SERIES WITH DUST COVER 

...J .800 h- -I I-
.-l.. 1. 1301 r .LI I .208 

'l±~I:~~=;'.ro,,[~L:1m Yh.:6~ .025 x.o25 TERMI;~0'1 
r,.060 .045 X .045 TERMINAL 

TS SERIES SEALED VERSION 

m B 
Dimensions Are The Same As TO Series. 

AC Power Contractors 
Contact amp ratings listed are continuous unless noted otherwise. 

Part 
No. 

75-901 
7S-902 
75-903 
7S-904 
75-90S 
75-906 
lS4 

Contact Rating (AC), Inductive 

1 hp/pole, 115/230 V; 2 pole, 2 hp, 230 V or 18 amps cont. (90 
amps inrush): 25 amps, 240 V, pole resistive. 

Coil 
Contacts Volts 

DPNO 24 
DPNO 115120 
DPNO 208240 
DPNO 24" 
OPNO 115120 
DPNO 208240 

Type 154-901 to 154-903,20amps(80amps inrush). 600 V; 120 
amps inrush, 277 V; 100 amps inrush, 480 V; 30 amps, 600 VAC 
resistive. Type 154-904 to 154-906, 25 8mps (1 00 amps inrush), 
600 V; 150 amps inrush, 277 V; 125 amps inrush, 480 V; 35 
amps. 600 VAC resistive. Type 154·907 to 154·909, 30 amps 
(120 amps inrush), 600 V; 180 amps inrush, 277 V; 150 amps 
inrush 480 V; 40 amps, 600 VAC resistive. Type 154-910 to 154-
915, 40 amps (160 amps inrush), 600 V; 240 amps, inrush, 277 
V; 200 amps inrush, 480 V; 50 amps, 600 VAC resistive. 

Part Con- Coli 
No. taets Volts 

143-902 2PNO 120 
143-903 2PNO 2081240 
143-906 DPNO 24 
143-907 DPNO 120 
143·914 2PNO 24 
143-91S 2PNO 12 
143-916 2PNO 2081240 

" Quick·connect tab terminals; 
75·901 to 75·903. 13" leads. 

STANCOR PRODUCTS 131 Godfrey St. Logansport, IN 46947 Phone. 219-722-2244 FAX: 219-722-5189 
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FIG. A FIG.B 

AC-OC GENERAL PURPOSE RELAYS 
Contact Rating: Button: Fine silver contacts rated '/6 hp. 
inductive. 10 amps, resistive at 120 VAC: 113 hp. inductive. 5 
amps resistive at 240 VAC. Crossbar: Gold alloy contacts 
rated '/'0 hp. inductive. 5 amps, resistive at 120 VAC: 'Ia hp. 
inductive. 3 amps, resistive at 240 VAC. Both types rated 5 
amps resistive at 28 VDC. Breakdown Voltage: 1500 V rms, 
60 Hz. opposite polarity orto ground: 1500 V rms. 60 Hz, open 
contacts with same polarity. Coli Rating: 1.5 watts DC: 3.0 
watts nominal AC (4 watts maximum, 4.5 watts inrush). Pick
Up: 75% DC, 85% AC. Maximum Temperature: 160°F 
ambient. Electrical Life: 100,000 operations at rated load. 
Mechanical Life: 10 million operations, no load (60 per 
minute). 

OPEN TYPE SOLDER TERMINALS (FIG. A) 
Designed for front mounting. Suitable also for single-hole 
screw or stud rear mounting. All terminals out front. One
piece molded bobbin and terminal board construction. Highly 
resistant to arc tracking. Size: 1'5/'6" X 15/'6" X 15"6" . 

WITH 10-AMP BUTTON CONTACTS 
Coli 

Part Voltages Con-
No. (50/60 Hz) taeta 

93-905 24VAC OPOT 
93-909 120VAC 3POT 
93-911 2081 

240VAC OPOT 
93-91' 2081 

240VAC 3POT 

ENCLOSED TYPE PLUG-IN TERMINALS (FIG. B) 
With 8-pin octal base for SPDT and DPDT poles; 11-pin base 
for 3PDT poles. Size: 2'!s" x 17/,6" x 19/'6". 

WITH 10-AMP BUTTON CONTACTS 
Coil 

Part Vohages Con-
No. (50/60 Hz) taets 

93P-90S 120VAC OPOT 
93P-909 120VAC 3POT 
93P-911 2081 

240VAC OPOT 
93P-917 12VOC OPOT 
93P-918 12VOC 3POT 
93P-920 24VOC OPOT 

AC-DC Relays 

FIG.C 

WITH 5-AMP CROSSBAR CONTACTS 
Coli 

Part Voltages Con-
No. (50/60Hz) taets 

93P-938 120VAC OPOT 
93P-950 24VOC OPOT 

ENCLOSED TYPE QUICK-CONNECT TERMINALS (FIG. C) 
Enclosed relay designed for front mounting, or polarized 
mounting in Type 93-185-1 socket (listed on previous page). 
Quick-connect .20" x .187" terminals. Hi-impact case. Size: 
2118" x 17"6" X 19"6" . 

WITH 10-AMP BUTTON CONTACTS 
Coil 

Part Voltages Con-
No. (50/60 Hz) taets 

930-904 24VAC SPOT 
930-905 24VAC OPOT 
930-906 24VAC 3POT 
930-907 120VAC SPOT 
930-90S 120VAC OPOT 
930-909 120VAC 3POT 
930-912 2081 

240VAC 3POT 
930-920 24VOC OPOT 

WITH 5-AMP CROSSBAR CONTACTS 
Coli 

Part Voltages Con-
No. (50/60 Hz) taets 

930-939 120VAC 3POT 

TYPE 93 
RELAY CONNECTOR (FIG. D) 

Connector for Type 93 solder terminal, printed circuit. 8 and 
11 pin plug-in and quick connect relays. 
Part No. 93-185-11-
10-24 
25-49 
50-99 

STANCOR PRODUCTS • 131 Godfrey St. Logansport, IN 46947 • Phone 219-722-2244 • FAX: 219-722-5189 
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Heavy Duty Power Contactors 
D.C. Power Contactors 
Type 124 
Terminal Hardware Supplied 

Coil Coil SPNO 
Resistance 4 Tenninal 

Contact Rating D.C. Inductive Load 
Voltage 

D.C. +8%25· Isolated Coil 

12V 13.2 124-902 
24V 53 124-903 
36V 120 124-904 

Voltage 
DC Continuous Inrush 

12V 100 Amps. 400 Amps. 
24V 100 Amps. 400 Amps. 
36V 100 Amos. 400 Amos. 

Coil Coil SPNO Coil Coli SPOT 
Voltage Resistance 6 Terminal 

D.C. +8% 25· Isolated Coil 
Voltage Resistance 3 Tenninal 

D.C. +8%25· Grounded Coli 

12V 13.2 124-906 12V 13.2 124-910 
24V 53 124-907 24V 53 124-911 
36V 120 124-908 36V 120 124-912 

• Max. Pick-Up 70% rated coil voltage. 
• Design Ambient-40°C to 65°C 
• Maximum Continuous coil watts. 12 @ rated voltage. 
• Recommended Mounting Position: Unit in vertical plane with coil terminals 

up. Horizontal plane is acceptable. 
• Design meets U.L. 583 Industrial Truck Standard. Dust and splash proof 

cover. 
• Application: Controlling D.C. starting motors on gasoline engine driven aux

ilaries. Battery charging power circuits, motor reversing circuits as found in 
winch applications. 

• The 124 is also applicable where ruggedness and high current capacity is 
required for D.C. mobile equipment such as: in-plant lifts, industrial equip
ment, recreational vehicle-golf carts, camp trailers, motor homes. 

• Contact Termination: 5116" -24 UNC-2A stud. 
• Coil Termination: #10-32 UNF-2A tread. 

Type 70 
CONTACT RATING 
D.C. INDUCTIVE LOAD-36 V. MAX. 

Normally Open Normally Closed 
Voltage Continuous Inrush Continuous Inrush 

6 80 Amp. 300 Amp. 
12 80 Amp. 150 Amp. 

24-36 50 Amp. 50 Amp. 

• Non-turning studs 
• Drawn steel dust proof enclosure 
• Copper stud power & coil terminals 
• Double break rotating disc movable contact 
• Solenoid actuated 
• Suggested mounting-cap down 

SINGLE POLE NORMALLY OPEN 
4 TERMINAL 

COi:1 VOI~ge 
Resistance in 

D.C. Ohms @ 25°C 
6 4 

12 16 
24 60 
36 114 

6 4 
12 16 
24 60 
36 114 

Catalog 
Number 
70-901 
70-902 
70-903 
70-904 
70-905 
70-906 
70-907 
70-908 

60 Amp. 100 Amp. 
60 Amp. 60 Amp. 
30 Amp. 30 Amp. 

Contact 
Material 

Copper 

Silver 

HEAVY DUTY D.C. POWER CONTACTOR 
TYPE 120 SOLENOID 
SINGLE POLE NORMALLY OPEN 

Catalog Number 
Continuous Duty 

Standard L 
Bracket Bracket 
120-901 120-907 
120-902 120-908 
120-903 120-909 
120-904 120-910 
120-905 120-911 

Intermittent Duty 
Standard L 
Bracket Bracket 
120-906 I 120-912 

Coil 
Volts DC 

12 
15 
18 
24 
36 

Coil 
Volts DC 

12 

Coil 
Resistance 
Continuous 

Duty 

16.0 
20.8 
37.0 
64.0 

100.0 

Intermittent 
Duty 

6.0 

Contact Material 
Silver Alloy 

Copper 

Relays 
TYPE 586 
Sealed Solenoid is Dust and Splash Proof 
4 TERMINAL Continuous Duty Coil Silver Contacts 
Pole Form: SPNO, SPDT 
Incorporates double-make or double-break contacts 
Type 568 coil is rated approximately 12 watts continuous duty. Contact 
rating 200 Amps. 

SINGLE POLE NORMALLY OPEN 
SINGLE POLE DOUBLE THROW 
4 TERMINAL 

Coil Voltage Resistance in cat_ No_ 
(D.C.) Ohms@ 25°C S.P.N.O_ 

6 3.3 586-901 
12 13.2 586-902 
15 21.0 586-903 
18 30.0 586-904 
24 53 586-905 
36 120 586-906 
48 218 586-907 

Cat. No_ Contact 
S.P.D_T_ Material 
589-910 
586-911 
586-912 
586-913 Silver 
586-914 
586-915 
586-916 

Type 586 Sealed Contactors are designed for contrOlling DC starting
motors on gasoline engine driven auxilaries, battery-charging power 
circuits, low-voltage DC motor generator sets, golf carts, reversing 
circuits in winch applications, industrial lift trucks, to mention a few. 

SINGLE POLE NORMALLY OPEN 
3 TERMINAL 

Coil Voltage Resistance in 
(D.C.) Ohms @ 25°C 

6 4 
12 16 
24 60 

6 4 
12 16 
24 60 

SINGLE POLE DOUBLE THROW 
6 TERMINAL 

Coli Voltage Resistance in 
(D_C.) Ohms@2SoC 

6 4 
12 16 
24 60 
36 114 

12 16 
24 60 

.281 WIDE x.400 LONG SLOTS (2) 
(7.14 mm) (10.66 mm) 

Catalog 
Number 
70-913 
70-914 
70-915 

70-917 
70-918 
70-919 

Catalog 
Number 
70-909 
70-910 
70-911 
70-912 

70-922 
70-923 

Contact 
Material 

Copper 

Coil Grounded 
to Case 

Copper 

Coil Grounded 
to Load 

Contact 
Material 

N.O. and 
N.C. 

Silver 

N.O. 
Copper 

and N.C. 
Silver 

CONTACT 
SCREW (2) 

L ..
.048 

(1.22mm) 
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MILITARY AEROSPACE RELA YS 

MAGNETICALLY POLARIZED, SINGLE SIDE STABLE 
10A-25A S.P.O.T. TO SP.O.T. 

FCA-125 MIL-R-S106119 A-2 
FCA·210 MS27401 A-6 
FCA-212 A-10 
FCA-325 MS27743 A-14 
FCAC-325 MIL-R-61 06113 A-18 
FCA-410 MS27400 A-22 
FCA-412 A-26 
FCA-610 MIL-R-S10S/8 A-30 

MINIATURE MAGNETICALLY POLARIZED, SINGLE 
SIDE STABLE 
5A-10A O.P.O.T. TO 4P.0.T. 

FCB-210 
FCB-31 0 
FCB-410 

MIL-R-S106l21/27 
MIL-R-S106l24129 
MIL-R-6106l22/28 

B-2 
B-S 
B-1 0 

MAGNETICALLY POLARIZED, BI-STABLE LATCHING 
10A-25A S.P.O.T. TO 4P.D.T. 

FCAL-125 
FCAL-210 MIL-R-6160/50 
FCAL-325 
FCACL-325 
FCAL-410 MIL-R-6106l51 

C-2 
C-S 
C-10 
C-14 
C-18 

GENERAL PURPOSE 

fJ""·· '" 
.~' ";' 
'1\ . 

' .... , .. 

2A-25A O.P.O.T. TO SP.O.T. 

FC-4 
FC-S 
FC-200 
FC-325 

• FC-400 
FC-402 

•• FC-404 
••• FC-406 

MIL-R-575717 0-2 
MIL-R-5757/1 0-2 
MS 24149 0-4 
MS 27418 (3PST/N.O.) 0-6 
MIL-R-5757118 0-8 
MS 25273, MS 253?3 0-10 
MIL-R-5757/15 0-12 
MIL-R-5757/16 0-14 

DRY REED DIP & SIP RELAYS 
10VA-FORMS1A,2A, 1B;3VA-FORM 1C 

~. 
MILD M8351611/4 QPl Pending E-2 
MILOL LATCHING E-2 
MILQ GENERAL PURPOSE E-S 
MILQ LOW POWER E-6 

MERCURY WETTED REED RELAYS 
7.5VA-FORMS 1A, 2A, 3A; 2VA 
FORMS 1C, 2C 

MRRW MIL-R-8340713 

TRACKS AND SOCKETS 

KEYED SOCKETS FOR RELAYS 
AND Tlr.1ERS 

TRACKS MIL-R-S106l2513 
SOCKETS MIL-R-S106l231415 
PLUG MIL-R-S106l35 

TIME CONTROL RELAY OUTPUT 
10A-25A O.P.O.T. TO SP.O.T. 

TOC 
TOO 
TOE 
TOF 
TOG 

MIL-R-83726/30131 
MIL-R-8372S/28129 

MIL SENSORS, CUSTOM DESIGNS 

VOLTAGE SENSORS 
CURRENT SENSORS 
FREQUENCY SENSORS 

• MS 25271, MS 25272, MS 25327, MS 25919 
•• MS 25267, MS 25268, MS 25325, MS 25917 

••• MS 252S9, MS 25270, MS 25329, MS 25918 

F2 

G-2 
G-S 
G-S 
G-6 

H-2 
H-S 
H-10 
H-12 
H-14 

1-1 
1-1 
1-1 

4500 
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riiil ldJ 
MILITARY AEROSPACE RELAYS 

MILITARY MINIGRID 

MILITARY T0-5 

D.P.D.T., LOW LEVEL TO 1A 

(J)MGA 
(J) MGAT 
(J)MGS 
(J)MGST 

MIL-R-39016f17f18/19 
MIL -R-28776/6 
MIL-R-39016/41f42143 
MIL-R-2877617 

K-2 
. K-4 

K-6 
K-8 

S.P.D.T. AND D.P.D.T., LOW LEVEL TO 1A 

(J) MGA MIL-R-39016f9/15f20 L-2 
(J) MAT MIL-R-28776f1 L-2 
(J) 1MA MIL-R-39016f7f23f24 L-4 
(J) 1 MAT MIL-R-28776/5 L-4 
(J) MS MIL-R-39016f11/16f21 L-6 
(J) MST MIL-R-28776f3 L-6 
(J) 1MS MIL-R-39016f10/25f26 L-8 
(J) 1 MST MIL-R-28776/4 L-8 

MILITARY BALANCED ARMATURE, CRYSTAL CAN TYPE 
2A-10A S.P.D.T. ro-D.P.D.T. 

1"'~ : JaJiii~ 
,~fU; ~I' L I 

GENERIC T0-5 

(J)2G-4650 MIL-R-39016f13 
(J)2K-4730 MIL-R-39016f6 
(J) 2K-4930 MIL-R-39016f22 
2B-1506 MIL-R-5757/10 
2BC-1510 MIL-R-5757/13 
2T-2911 MIL-R-5757/23!28 

D.P.D.T. LOW LEVEL ro 1A 

CA 
CS 

M-2 
M-4 
M-6 
M-8 
M-10 
M-12 

0-2 
0-4 

GENERIC BALANCED ARMATURE, CRYSTAL CAN TYPE 
S.P.D.T. TO 4P.D.T. LOW LEVEL TO 10A 

G P-2 
K P-4 
B(BR) P-6 
4B P-8 
KA P-10 

RF CRYSTAL CAN 

BK P-12 
BC P-14 
BA P-16 
HA P-18 
2BN P-20 

2BCN P-22 
T(TR) P-24 
FS-2 P-26 
FS-3 P-27 
FS-5 P-28 

75W 500MHz S.P.D.T. AND D.P.D.T. 

RFC 
RFK 
RFB 
RFBC 

Q-2 
Q-4 
Q-6 
Q-8 

TIME CONTROL, RELAY OUTPUT 

1600 
1700 
2400 
4600 
4700 
5600 
5700 
6600 MIL-R-83726/7 
6700 MIL-R-83026/8 

TIME CONTROL, SOLID STATE OUTPUT 

1800 
1900 
2600 
4800 
60.01 
6150 
6155 
6800 
6900 

SOLID STATE RELAYS 

MIL-R-83726f13 

MIL-R-83726/24 
MIL-R-83726/25 

JTS-5 MIL-R-28750/5 
JTS-6 MIL-R-28750/6 
JTS-7 MIL-R-2875017 
JDS-8 MIL-R-28750/8 
JDS-9 MIL-R-28750/9 
JPS-10 MIL-R-28750/10 

R-2 
R-4 
R-6 
R-8 
R-10 
R-12 
R-14 
R-16 
R-18 

S-2 
S-4 
S-6 
S-8 
S-10 
S-12 
S-14 
S-16 
S-18 

CHARACTERISTIC CURVE CHART 

T-2 
T-4 
T-6 
T-8 
T-10 
T-12 
T-15 

POWER MONITORS, SENSORS 

POWER MONITORS 
AC & DC VOLTAGE 

FREQUENCY SENSORS 
PHASE SENSORS 

INDUSTRIAL PRODUCTS 

9000 U-2 
1310 U-4 
1350 U-6 
7000 U-10 
1400 U-14 

LQD LIQUID LEVEL SENSORS V-2 
PS PHASE SENSOR INDUSTRIAL V-4 
VS AC/DC VOLT. LEVEL SENSOR V-6 
TDP TIME DELAY PROGRAMMABLE V-8 
TD TIME DELAY RELAYS V-10 
TDN TIME DELAY INTERVAL V-12 
MCG/ TIMERS POWER-ON RESET V-14 
CCG 

INLINE TIMERS 6400 V-16 
ORDERING INFORMATION V-17 

MIL PIN CROSS REFERENCE 

W-2 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1589 



4500 RELAYS 

QUALIFIED PRODUCT LIST 
Mil PIN CROSS REFERENCE 

SD/Hi-G Company vs Military Part Numbers '1m The part numbers listed which refer to ~ The Part Numbers Usted refer to MIL-R-39016 and MIL-R-28776Level 

I ,MIL-R-6106, and associated M.S. sheets, for ri "L". To specify Level "M" or Level "P" Relays, change the suffix "L" to 
Type I ER relays show current qualification both Hi-G Company and Military Part Numbers to "M" or "P". (Exam-
levels at time of this publication. pie: "M" Level version of M39016/7-013M, Hi-G PIN J1 MAW-5XM) 

Note: All Relays Listed are qualified to Levels "L", "M" and "P". 

4500 

CONTACT FACTORY FOR QUALIFICATION LEVEL OF E-R RElAYS 
1. SUperceded by M675712H2B, 027, 028, 029, 038 2. 'Ill'" M._ Hoi.,. , 

·"Generic equivalent" part numbers all comparable in Iorm, Iii and lunclion 10 Ibe 
lBIPeClIYB Mil-Spec pari numbers. These equivalent numbers all nul "ER" ICllenBd 
davlcas. ' 

3. Saparcoded by MB108/1!1-11, 12 4. Blpa_by M8111&12H03 5. llpercodod by M8106121-4183 
8.SaparcodedbyM81I111122-t103 7 ............ dbyM811J8124.01J3 

8-1590 For manufacturers' sales offices, see yellow pages EEM 1991 



4500 RELAYS 4500 

--{)27 -32 -BX4 -48 -4 -1>Y8_ - -4Ql< -6QX ~ ~ ~ 
-ll28~ -33L ~~ -5X -SX ~ ~ ~9 ~ ~ 
-029 -34 -CX3 -ex -ex -AY3 -42 ~ ~ ~ ~ 
-030~ -35L -CX3 -7X .. -CY8 -43 -121 ~ ~ ~ 
-031 -36 -CX4 -8X ~ -DYB -44X -122X ~ ~ ~ 
-032L -37l -CX4 -9 -9 -cY3 -45 -123 -FY9 -013 

-10 -10 -AY3 -4B -220 -cza -014 ~ 
CXP-39B5 -11 -11 -CYB -47 -221 -8Z3 -015 

-12 -12 -DY8 -4B -222 -CZ4 -016 109 
FCAL-210-33 -1' -17 -AY4 -49 -223 -BZ4 -017 

-lB -lB -AY5 -SOX -224X _-CZ3 -018 107 
I~Al-?1n..""" I FCAL.?1n..r.Y. -19X -19X -CX3 -51X -225X -~ ~1~ 

-002 -231 -AY3 -2OX ~ -cxa -52X -226X ~ ~ 1(J9 
-003 -232 -CXS -21 -41 -CX3 -53X -227X ~ 
-004 -233 -ev4 -22 -42 ~xa _-5i -~ ~ 

.. 
-005 -234 -AY4 -23 -43 ~~ -~ ~ ~ ~ 

.. 
-005 -235 -CX4 -g4 _-44 ~ -sax -23OX ~ -.:QQ! ~ 

-007 -238 -eva -259 -45 -AY4 -57X -231X ~ ~ -
-008 -237 -Rf8 -26 -4B -CY8 -sax -321X -HX3 ~ -
-009 -238 -cxa -27 -47 -CX9 -seX -332X -HX4 -005 -

-26 -4B -DY9 -007 -
I M6106151-OO1 I FCAL-410-cY3 -29X -49X -ev4 MS27418-1A FC-32S-1 -008 .. 

-002 -191 -AY3 -30X -soX -CX4 -lB -2 -009 .. 
-003 -192 -CXS -31X ~ -AY4 -lC -3 -010 -
-004 -193 -ev4 -32X - -CYB -2A -4 ~ -
-005 -194 -AY4 -33X - -cxa -28 -5 ~ -
-008 -195 -CX4 -34X ~ ,-llY9 --~ --a --.::Il1! -
-007 -196 -cva -35 -124 -IlY3 _-1Q -.2_ ~ 

~ 

-008 -197 -AY8 -38X -l25X ~ ~ --± ~ -
-009 -196 -cxa -37 -126 ~ ~ -

-3SX -127X ~ ~ ~ ~ 
.. 

iii FC-200-1 -39 -114 -FY9 -2 -3 -018 .. 
-40 -220 -CZ3 -3 -5 -019 -

FC-404-1 -41 -221 -8Z3 -4 -80 -020 .. 
-Al -2 -42 -222 -CZ4 -5 -81 -{)21 .. 

-43 -223 -BZ4 -8 -2 -022 .. 
I MS25268-Dl FC-404-4B -44X -224X -CZ3 -Q23 .. 

-Al -49 -45X -225X -BZ3 I MS27743-1 fCA.325-1 .Q24_ .. 
-4BX -228X , -cz4 __ -21 ~ ~ ~ -

I MS25269-Dl FC-406-1 -47X -227X -BZ4 _-3"- '! ~ ~ 
.. 

-Al -2 -4B .. 
~ ....± ....± ~ ~ -

-49 -229 ~ ~ ~ ~ ~ 
~ 

I MS252'T!Hll FC-406-4B -soX ~ 

~ ~ ~ ~ ~ -
-Al -49 -51X .. -FZ9 -7 -7 -eva -030 -

-8 -8 -cxa -031 ~ 

I MS25271-Dl FC-4OO-1 I FC .... 21().1 FCPr210-cY3 -9 -9 -Ava -032 ~ 

-Al -2 -210 -2 -AY3 -10 -10 -cY3 -033 -
-310 -3 -ev8 -1 -11 -CX3 -004 -

I MS25272-Dl FC-4OO-48 -410 -4 -DY8 -12 -12 __ -A~ ~ -

!!!: -49 -ex -5X -cY3 -13 -13 ~ ~ -
-ex -ex -AY3 -14 -14 ~ ~ -

FC-402-1 -7X - -ev8 -15 -15 ~ ....:Q:lI!. ~ 

-Al -2 -ax .. -DY8 -16 -16 ~ ~ -
-A2 -33 -9 -9 -=- ~ ...-!I. ~ ~ 

.. 
-10 -10 -=- -18 -18 -AY4 -041 -

MS25323-D2 FC-402-3 -1! -11 - -19 -19 -ev9 -042 ~ 

-A2 -4 -~ -12 - -20 -20 -cxa -043 .. 
-A3 -36 -13 -13 -CY3 -21 -21 -Ava -044 .. 

-14 -14 -AY3 -22 -22 -ev4 -045 -
MS25325-Dl FC-404-3 -15 -15 -CY8 -23 -23 -CX4 -048 .. 

-Al -4 -16 -16 -DY9 -24 -24 _-Ay!' ..-<l4L .. 
-A2 -32 -21 X -41 X -CX3 -25 -25 ~ ~ -

-22X - -cxa _-26_ ",-g6- ~ ~ 
.. 

MS25327-Dl FC-4OO-3 -23 -43 -C.X3 _-'Z1.. .-E... ~ ~ 
.. 

-Al -4 -24 -44 -Q.X8. ~ ~ ~ ~ 
~ 

-25 -45 _-Q'r'±' ~ ~ ~ ~ 
.. 

MS25329-Dl FC-406-3 -26 -4B ~ ~ ~ ~ ~ -
-Al -4 -27 -47 ~ ~ ~ ~ ~ -

-~ -4B -CY8 -32 -32 -BY4 -066 , -
MS25917-1 FC-404-41 -29 -49 -CX9 -33 -33 -BX4 -056 .. 

-2 -42 -30 -so -DY9 -34 -34 -BY4 -057 -
-31X -51 X -ev4 -35 -35 -8X4 -058 -

li.tD2 
FC-408-42 -32X -52X -CX4 -059 .. 

-33X -53X -AY4 I M83407I3-OO1 -060 -
MS25919-1 FC-4OO-41 -34X ~ -CYB -002 141 -0111 -

-2 -42 -35X ~ -CX9 -003 ~ 
.. 

-3SX - -DY9 -004 !07 ~ -
I MS27400-1. I FCPr41O-1 -37 -57 -BX3 "'~ ~ -
I -28 -2 -AY3 -3SX -sax -£IX3 -~ ..!.05.. ~ 

.. 
CONTACT FACTORY FOR nil '1~Ir.aT'nll ,EVELOF E·R IELAYS 
a.s.p_adbyMS274OO111110111112 9. 8IIpo ..... ad by MS274 .. H7 10. S""'-byMS27401113114/15/18 11.SIIp_byMS2774l1141M5 ""OPlPeIdIng 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1591 
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CONTACT FACTORY FOR RATE OF FAlWRE ON E-R RElAYS ·CanouHlaclGrylorlhll8 HelM 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1593 
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·COnsult factory for these items 

8·1594 For manufacturers' sales offices, see yellow pages EEM 1991 
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·Consull factory for th ... Items SDM2348-1OM-591-CP 
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4500 RELAYS 4500 

IDDIJ Struthers-Dunn/Hi-G MILITARY I AEROSPACE RELAYS ' I 
MAGNETICALLY POLARIZED, SINGLE SIDE STABLE 
10A·25A, S.P.D.T. to 6P.D.T. 

o Hermetically 
sealed 

o Hermetically 
sealed 

o Hermetically 
sealed 

o All walded o ADwalded • Allwekled 
construction conslruction construction 

o Balanced force o Balanced force o Balanced force 
o Permanent o Permanent o Permanent 

magnet drive magnet drive magnet drive 
o sUPra:s'0n oSup~on o SupcreSSion 

avaI able avaI e avaI able 

25 amps. @ 28 Vdc 
115V/4OO Hz 1 ~ 

10 am&:i @ 28 Vdc 
11512 400 Hz 3f> 

12 amps @ 28 Vdc 
115/400 Hz 1~ 

S.P.DI D.P.D.T. D.P.DI 

Socket Pins Socket Pins 
Circuit Board Pins· Circutt Board Pins 

Solder Hooks Solder Hooks 

-7O"C to + 125°C -7O"C to +125°C 
200G,6ms. 2006,6ms: 

3OG, 33 to 3,000 Hz 306, 33 to 3,000 Hz 

MINIATURE MAGNETICALLY POLARIZED, 
SINGLE SIDE STABLE 5A-10A, D.P.D.T. TO 4P.D.T. 

o Hermetically 
sealed 

o Hermetically 
sealed 

o Hermetically 
sealed 

o All welded o All welded o All welded 
construction construction construction 

o Balanced force o Balanced force o Balanced force 
o Permanent o Permanent • 0 Permanent 

magnet drive 
o SUljCression 

avaI able 

magnet drive 
o supcression 

aval able 

magnet drive 
o sUPCression 

avai able 

10 amps. @ 28 Vdc 
115V 400 Hz3f> 

D.P.DJ. 3P.DI 4P.Dl 
28Vdc 28Vdc 28Vdc 

0.810' x D.410· x 0.810' x 0.&10" x 0.&10" x 0.&10' x 
0.610' max. 0.640" max. 0.640" max. 

.544 oz. (1~) max. 
Socket Pins 

.93 oz. (26.1Il) max. 
Socket inS 

.93 OZ'l:lIl) max . 
Soc inS 

Circuit Board Pins Circult Board Pins Circuit Board Pins 
Solder Hooks Solder Hooks SokierHooks 

-7O"Cto +l25°C 
200G,6ms. 

300, 10 to.3,ooo Hz 

o Hermetically o Hermetically' o Hermetically o Hermetically o Hermetically 
se~ed sealed sealed sealed sealed 

• AI welded • ADwakied • All walded • All welded • All welded 
constructiOll construction construction construction COIlstruction 

o Balanced force o Balanced force o Balanced force o Balanced force o Balanced force 
o Permanent o Permanent o Permanent o Permanent o Permanent 

magnet drive magnet drive magnet drive magnet drive magnet drive 
o supcresslon o SupcreSSlon o Supcression osuP~lon o supcreSSlon 

avaI able avaI able avai able aval Ie aval able 

25a~@28Vdc 
1151 400 Hz3f> 

3P.DJ. 

28Vdc 28Vdc 28Vdc 
115Vlic 11SV8c 115V8c 

1.025" x 1.025" x 1.025" x 1.025" x 1.053" x 1.483" x 
1.010' max. 1.010' max. 1.010" max. 

2.72 oz. (77g) max. 2.72 oz. (77g) 4.16 oz. (117.94g) 
max. 

Socket Pins Socket Pins Socket Pins 
CircuM Board Pins Circuit Board Pins Circuit Board Pins 

Solder Hooks Solder Hooks Solder Hooks 

-7O"C to +l25°C 
200G; 6 ms. 

3OG, 10 to 3,000 Hz 

MAGNETICALLY POLARIZED, BI·STABLE LATCHING 
10A·25A S.P.D.T. TO 4P.D.T. 

Hermetically 
sealed 

o Hermetically 
sealed 

o Hermetically 
sealed 

o Hermetically 
sealed 

o Hermetically 
sealed 

All welded o All welded o All walded o All welded o Allwalded 
construction construction construction construction construction 

o Balanced force o Balanced force o Balanced force. o Balanced force • Balanced force 
o Permanent o Permanent o Permanent o Permanent o Permanent 

magnet latching magnet latching magnet latching magnet latching magnet latching 
o supcression • supcression o supcression o Suppression o supcression 

avai able avaI able avalable available avaI able 

Main: 25 amps. 
Aux: 2 amps. 

@28Vdc 

10 amps @ 28 Vdc 
115f2O(N 400 Hz 3f> 

l15I2IXN 400Hz 3i> 
3P.DJ. 3P.Sl·N.O.NP.D.T.. 4P.DJ. 
28Vdc 28Vdc 28Vdc 
115 Vac 115Vac 115Vac 

1.025" x 1.1125" x 1.025' x 1.025" x 1.025" x 1.025" x 
11)10" max. 1.1)10' max. 1.010' max . 

Struthers-Dunn/HI-G Sales Hel!dquarters, Lambs Rd., Pitman, NJ 08071-0901; Tel. 609·589-7500; EASY LINK 62287939; FAX: 609-589-2619 

9-1596 For manufacturers' sales offices, s~e yellow pages. EEM 1991 



4500 RELAYS 

ma~ Struthers-Dunn/Hi-G MILITARY I AEROSPACE RELAYS 
GENERAL PURPOSE 
2A·25A D.P.D.T. TO 6P.D.T. 

Mll-R-575717 

• Hermetically 
sealed 

• Balanced rotary 
armature 

• Supr,ression 
avai able 

Low level to 2 amps 
@ 28 VIle 

4P.OT. 
26.5 VIle 
115Vac 

lB4" x 1.0S0· 
dia. max. 

3.2 oz. (90.8g) max. 

Socket Pins 
Circu~ Board Pins 

Solder Hooks 

-65°C to + 125°C 
1000,11 ms. 

156, 10 to 2,000 Hz 

Mll-R-575711 

• Hermetically 
sealed 

• Balanced rotary 
armature 

• Suppression 
available 

Low level to 2 amps 
@28V11e 

SP.OT. 
26.5 VIle 
115Vae 

1.94' x 1.20' 
dia. max. 

4.32 oz. (122.6g) 
max. 

Socket Pins 
Circuit Board Pins 

Solder Hooks 

-65°C to + 125°C 
10OG, 11 ms. 

156, 10 to 2,000 Hz 

TIME CONTROL, RELAYS OUTPUT-
lOA·25A, D.P.D.T. to 6P.D.T. 

10 amps @ 28 VIle 
115/200V 400 Hz 3~ 

O.P.OT. 

28 Vdc nominal 
28 VIle nominal 
110 rna. max. 

. 05 to 600 sec. 

. 05 to SOO sec. 

1.00S"xt02S'x tOlD' max. 
2.5 oz. (71~ max. 

Socket ·ns 
Circuit Board Pins 

Solder Hooks 

-55°C to +125°C 
2006, Sms. 

306, 10 to 3,000 Hz 

Mll-R-Sl0S Mll-R-SIOS Mll-R-SIOS 
MS24149 Mll-R-5757118 

• Hermetically • Hermetically • Hermetically 
sealed sealed sealed 

• Balanced • Balanced • Balanced 
armature armature armature 

• Sup~ression • Bifurcated • Bifurcated 
avai able contacts contacts 

• Suppression 
available 

• Suppression 
available 

10 amps @ 28 VIle 
1151200V 400 Hz 3~ 

10 am~s @28Vde 
115400 Hz 1~ 

O.P.OT. 4P.oJ O.P.OT. 
28 VIle 28Vdc 28 VIle 
115Vae 115Vac 115Vae 

2.600' x 2.500' x 1.531'x1.S31'x 1.531" x 1.100' x 
1.S2S· max. 1.812' max. 1.781' max. 

7.0 oz. (200g) max. 7.2 oz. (204g) max. 5.10 oz. (144g) max. 

Screw Terminals Socket Pins Socket Pins 
Solder Hooks Solder Hooks 

-WC to +125°C -70°C to + 125°C -WCto +125°C 
256,11 ms. 506,11 ms. 5OG, 11 ms. 

lOG, 10 to 1,500 Hz lOG, 10 to 1,500 Hz lOG, 55 to 1,500 Hz 

• Fixed delay on operate or • Fixed or adjustable delay on 
release operate or release 

• Hermetically sealed • Hermetically sealed 
• Polarity protected • Polarity protected 

10 amps @ 28 VIle 
115/200II 400 Hz 341 

10 amps @ 28 VIIc 
1151200II 400 Hz 3~ 

O.P.OJ 4P.O.T., 3P.Ol (Adj.) 
4P.ST.IN.D. (Adj.) 

28 VIle nominal 28 VIle nominal 
28 VIle nominal 28 VIIc nominal 
110 rna. max. 110 rna. max. 

. 05 to 600 sec . . 05 to 600 sec . 

. 05 to SOO sec . . 05 to 600 sec . 

1.025' x 1.025' x 1.010' max. • x 1.025' x 1.500' max. 
2.5 oz. (71g) max. 

Sockel Pins 
3.0 oz. (85g) max. 

Socket Pins 
Circuil Board Pins Circu~ Board Pins 

Solder Hooks Solder Hooks 

-55°C to +12SoC -55°C to +125°C 
2006,6ms. 200G: 6ms.· 

306, 10 to 3,000 Hz 306, 10 to 3,000 Hz 

r:: '1' ,', ,-

, . ,,, 

~ • ..j 

Mll-R-Sl0S Mll-R-6106 Mll-R-SIOS 
Mll-R-5757115 Mll-R-575711S MS 27418 

• Hermetically • Hermetically • Hermetically 
sealed sealed sealed 

• Balanced • Balanced • Balanced 
armature armature armature 

• Bifurcated • Bifurcated • sup~ression 
contacts contacts avai able 

• Supr,reSSion • Suppression 
aval able available 

5 amps @ 28 VIle 
1151400 Hz 1~ 

5 amps @ 28 VIle 
1151400 Hz 1~ 

4P.OI SP.O.T. 
28 VIle 28Vdc 28 VIle 
115 Vae 115Vae 115 Vae 

1.531" x 1.130' x 1.531" x 1.531' x 1.531'xt531'x 
1.781" max. 1.812' max. 1.680" max. 

4B oz. (13Sg) max. 6.0 oz. (l70g) max. 8.18 oz. (232g max. 

Socket Pins Socket Pins Solder Hooks 
Solder Hooks Solder Hooks Screw Terminals 

-70°C to +125°C -70°C to +12SoC -70°C to + 125°C 
506,11 ms. 506,11 ms. 5OG, 11 ms. 

100, 55 to 1,500 Hz lOG, 55 to 1,500 lOG, 5 to 1,000 Hz 

• Fixed or adjustable delay on • Fixed or adjustable delay on 
operate or release operate or release 

• Hermetically sealed • Hermetically sealed 
• Polarity protected • Polarity protected 

25 amps @ 28 VIle 
1151200II 400 Hz 341 

10 amps @ 28 VIle 
1151200II 400 Hz 3~ 

3P.OJ, 2P.O.T. (Adj), 6P.OJ., 5P.DJ. & 
3P.SJ.lN .D. (Adj.) lP.SIIN.O. (Adj.) 
28 VIIc nominal 28 VIIc nominal 
28 VIle nominal 28 VIIc nominal 
110 rna. max. 190 rna. max. 

. 05 to SOO sec . .0510 600 sec . 

. 0510 SOO sec . .0510 600 sec . 

t025' x 1.025' x 1.500' max. 
3.0 oz. (8Sg) max. 

Socket Pins I 
Circuit Board Pins Circuil Board Pins 

Solder Hooks Solder Hooks 

_55°C 10 + 125°C -55°C to + 125°C 
1000, Sms. 5OG,6ms. 

206, 10 to 2,000 Hz 206, 10 to 2,000 Hz 

Struthers-Dunn/HI·G Sales Headquarters, Lambs Rd., Pitman, NJ 08071·0901; Tel. 609-589·7500; EASY LINK 62287939; FAX: 609·589·2619 

4500 
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4500 . RELAYS 

1m[eJJ Struthers-Dunn/Hi-G MILITARY IAEROSPACE RELAYS 
DRY REED DIP RELAYS, 
1OVA·FORMS 3VA·FORM C 

• E':r. Molded 
.80r 4Pin 

o EPOXr. Molded 
.80r 4Pin 

Desipns 
• 14 Pin DIP 

Designs 
.14 Pin DIP 

Socket Compatible 
• [)fL, mand 

Socket Compatible 
• [)fl, TTL and 

HNIL COm~tible 
• Magnetic hielding 
• Low Cost 

HNIL COm~atible 
• Magnetic hielding 
• Low Cost 

• supcreSSion 
Avai able 

• Suppression 
Available 

lA, 2A, lB, lC lA 
form AlB formC FormA 

100 28 100 
.500 .250 .500 

10 3 10 

51024 51024 
7010285 7010100 

0.7SO" x 0.300" x 0.750" x 0.300' x 
0.290" max. 0.350" max. 

0.7SO" x 0.300' x 
0.37S'max. 

0.12 oz. (3.3g) 0.12 oz. (3.3g) 
max. max. 

-40·C to + 105·C -40·C to +105·C 
form A-l.0 ms. 1.0ms. 
Form 11-'0.5 ms. 
Form C-2.0 ms. 

MIL SENSORS FOR VOLTAGE, 
CURRENT OR FREQUENCY 

Struthers·Dunn custom 
designs and manufactures 
various sensors, to monitor AC 
and DC circuits and detect and 
signal when the parameters of 
voltage, or current, or frequency 
deviate from the required 
nominal range. All are designed 
to meet the environmental 
specifications for military and 
aerospace applications. 

• E':r. Molded 
o 80r 4Pin 

Deslpns 
014 Pin DIP 

Socket Compatible 
• [)fl, TTL and 

HNIL COm~atible 
• Magnetic hlelding 
• Low Cost 
• Suppression 

Available 

lA,IC 
FormA FormC 

100 28 
.500 .250 

10 3 

5/6 
5010170 

0.750" x 0.300" x 
0.290" max. 

0.12 oz. (3.3g) 
max. 

-40·C 10 +105·C 
Form A-1.0 ms. 
Form C-2.0 ms. 

Form A-l.0 ms. 
Form C-2.S ms. 

These sensors typically employ !!ome appropriate 
version of our extensive line of MIL-approved relays, 
combined with the sensing arid relay control circuitry. A 
time-delay option can be added, to hold off relay opera
tion when an abnormal condition is transient or can be 
tolerated for some longer preset time. 

Sensor relay contacts are available in many configura
tions, from S.P.D.T. reed contacts,suitable for control of 
signal lights, to 4-pole 10 amp or 3-pole 25 amp power 
contacts, to control3-phase circuits. Magnetic latching 
relays can be provided for all contact arrangements. 

Enclosures are hermetically sealed with terminals for 
socket plug-in, circuit-board mounting, or solder hooks. 

MIL·R·83407 
MIL·R-83407/3 

:Wf.YJ~~~d • Epoxy Molded • Mercury wetted • Mercury wetted 
• [)fL, TTL and contacts contacts 

HNIL Compatible 
• Low Cost 

HNIL Compatible 
o Low Cost 

• Hermetically 
sealed 

• Hermetically 
sealed 

• form A, form B • form A, form B • Welded • Welded 
Contacts Contacts construction construction 

• Suppression • Supcression ~ Coils have back o Coils have back 
Available Avai able EMF suppression EMF suppression 

• Electrostatic o Electrostatic 
shielded shielded 

• sup~ression 
Avai able 

• Suppression 
Available 

lA,IB lA,IB lA,IC 2A, 3A, 2C 
Form AlB Form AlB FormA FormC formA FormC 
~ 10iJ 500 150 

.500 .500 1.0 1.0 1.0 1.0 
10 10 7.5 2.0 7.5 2.0 

51024 5/12 4.5& 12.0 4.5& 12.0 
12510288 5010145 

0.750' x 0.250" x 0.7SO" x 0.290" x 1.100" x 0.515" x 1.100"x 1.062" x 
0.260" max. 0.260" max. 0.410' max. 0.410' max. 

0.750" x 0.350" x 
0.260" max. 

0.120z. (3.3g) 0.12 oz. (3.3g) .42 oz. (12g) .70 oz. (20g) 
max. max. max. max. 

-40·Clo +105·C -40·C 10 +10S·C -38·C 10 +105·C -38'C 10 +105'C 
Form A-l.0 ms. Form A-l.0 ms. 3.0ms. max. 3.0ms. max 
Form B-O.S ms. Form B-0.5 ms. 

Form A-l.0 ms. Form A-1.O ms. 3.0ms. max. 3.0ms. max. 
Form B-O.S ms. Form 8-0.5 ms. 

Three enclosure types suitable for sensor assemblies 
are dimensioned below: No.1 can provide up td D.P.D.T., 
10 amps; Nos. 2 and 3 up to 4PDT, 10 amps; and No.3 
3 PST-NO,25 amps plus auxiliarylS.P.D:r.2 ampere con
tacts, or 3PDT, 25 amps. 

No.1 

Dimensions in inches ± .010 tOOOID 
and (MM :I: .25) except as noted. ,.... fil.~ 

.040 ---.-. 
11021 '44' 

flIU.lI 1M "I ,"'-CS 'SM 
IH.4e1 

No. 2 No.3 

lilr·"· :;:'::IWI 11,011 l...::! ... , 
•• _____ ,~I .... I 

4500 
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4500 RELAYS 

1lD~ Struthers-Dunn/Hi-G MILITARY I AEROSPACE RELAYS 
MILITARY MINIGRIDI 
LOW LEVEL TO 1 AMP D.P.D.T. 

MILITARY TO·5 

MIL-R-39016J17 
MIL-R-39016J18 
MIL-R-39016/19 

MIL-R-39016/41 
MIL-R-39016/42 
MIL-R-39016/43 

MIL-R-28776/6 

• Hermetically sealed • Hermetically sealed • Hermetically sealed 
• All welded construction • All welded construction • All welded construction 
• Balanced armature • Balanced armature • Balanced armature 

• MOSFET driver 

1 amg.@28WC 
.P.OJ. 

Sto 26Wc 

0.370" sq. max. x 
0.280" max. ht. 

0.09 oz. (2.S5g) max. 

Straight Pins 
0.187 and 0.500 

Available lor DC units 
Mounting pad available. 

-65°C to + 125°C 
75G,6ms. 

3OG, 10 to 3,000 Hz 

1 amp. @ 28 Wc 
O.P.Ol 

5to 4B Wc 

0.370" sq. max. x 
0.375" max. hI. 

0.12 oz. (3.40g) max. 

Straight Pins 
0.187 and 0.500 

Available for DC units. 
Mounting pad available. 

-65°C to +125°C 
7SG, 6 ms. 

3OG, 10 to 3,000 Hz 

1 amg.@28WC 
. P.Ol 

5to 26 Wc 

0.470" x 0.370" x 
0.2B0" max. 

0.11 oz. (3.12g) max. 

Straight Pins 
0.500 

All DC units. 
Mounting pad available. 

-65°C to + 125°C 
75G, 6 ms. 

300,10 to 3,000 Hz 

LOW LEVEL TO 1 AMP S.P.D.T. AND D.P.D.T. 

MIL-R-2B776/1 MIL-R-2B776J3 MIL-R-39016J7 
MIL-R-39016123 
MIL-R-39016124 

• Hermetically sealed • Hermetically sealed • Hermetically sealed 
• All welded construction • All welded construction • All welded construction 
• Baianced armature • Balanced armature • Balanced armature 
• Transistor driver • Transistor driver 

1 amg.@28WC 
.P.Dl 

5to 26Wc 

0.370" dia. x 
0.280" max. ht. 

0.09 oz. (2.55g) max. 

Straight Pins 
0.187,0.500 and 1.5 

All DC units 
Mounting pad available. 

-65°C to + 125°C 
7SG,6ms. 

3OG, 10 to 3,000 Hz 

1 amp. @ 28 We 
D.P.DJ. 

5to 4B Vdc 

0.370" dia. x 
0.375" max. ht. 

0.15 oz. (4.26g) max. 

Straight Pins 
0.187, 0.500 and 1.5 

All DC units. 
Mounting pad available. 

-65°C to + 125°C 
75G,6ms. 

30G, 10 to 3,000 Hz 

1 amp. @ 28 Wc 
S.P.Dl 

5 to 26 Wc 

0.370" dia. x 
0.280" max. ht. 

O.DB oz. (2.27g) max. 
0.09 oz. (2.59) with 

mounting pad 
Straight PinS 

0.187, 0.500 and 1.5 

Available for DC units. 
Mounting pad available. 

-65°C to + 12SoC 
75G,6ms. 

3OG, 10 to 3,000 Hz 

MIL-R-2B77617 

• Hermetically sealed 
• All welded construction 
• Balanced armature 
• MOSFET driver 

1 amg.@28VdC 
. P.OJ . 

5to 2B Vde 

0.470" x 0.370" x 
0.375" max. 

0.18 oz. (5.11g) max. 

Straight Pins 
0.500 

, All DC units. 
Mounting pad available. 

-65°C to +125°C 
75G, 6 ms. 

3OG, 10 to 3,000 Hz 

MIL-R-39016/10 
MIL-R-39016/25 
MIL-R-39016J2B 

• Hermetically sealed 
• All welded construction 
• Balanced armatu re 

1 amp. @ 28 Vdc 
S.P'DJ. 

5t040Wc 

0.370" dia. x 
0.375" max. hI. 

0.10 oz. (2.84g) max. 
0.11 oz. (3.09g) with 

mounting pad 
Straight PinS 

0.187, 0.500 and 1.5 

Available lor DC units. 
Mounting pad available. 

-65°C to + 12SoC 
75G,6ms. 

300,10t03,000Hz 

MILITARY TO·5 
LOW LEVEL TO 1 AMP D.P.D.T. 

~ .... 

~ 
MIL-R-39016/9 
MIL-R-39016/15 
MIL-R-39016/20 

MIL-R-39016/11 
MIL-R-39016J16 
MIL-R-39016/21 

• Hermetically sealed • Hermetically sealed 
• All welded construction • All welded construction 
• Balanced armature • Balanced armature 

1 amp. @ 28 Wc 
O.P.OJ . 

5 to 30 Vdc 

0.370" dia. x 
0.280" max. hI. 
0.09 oz. (2.55g) 

0.10 oz. (2.80g) with 
mounting pad 
Straight PinS 

0.187, 0.500 and 1.S 

Available for DC units. 
Mounting pads available. 

-65°C to +125°C 
75G, 6 ms. 

3OG, 10 to 3,000 Hz 

MIL-R-28776/5 

• Hermetically sealed 
• All welded construction 
• Balanced armature 
• Transistor driver 

1 amp. @ 28 Wc 
S.P.DJ. 

5 to 2BWc 

0.370" dia. x 
0.280" max. hI. 

0.09 oz. (2.55g) max. 

Straight Pins 
0.187, 0.500 and 1.5 

All DC units. 
Mounting pad available. 

-6S0Cto +125°C 
75G,6ms. 

30G, 10 to 3,000 Hz 

1 amg.@28VdC 
.P.Dl 

5to 4B Vdc 

0.370" dia. x 
0.375" max. ht. 
0.15 oz. (4.2Sg) 

0.16 oz. (4.50g) with 
mounting pad 
Straight Pins 

0.187, O.SOO and 1.5 

Available for DC units. 
Mounting pads available. 

-6S0Cto +12SoC 
75G,6ms. 

30G, 10to 3,000 Hz 

MIL-R-28776J4 

• Hermetically sealed 
• All welded construction 
• Balanced armature 
• Transistor driver 

1 amp. @ 28 Wc 
S.P.Dl 

5to 40Vdc 

0.370" dia. x 
0.375" max. hI. 

0.14 oz. (3.98g) max. 

Straight Pins 
0.187, o.soo and 1.5 

All DC units. 
Mounting pad available. 

-65°C to +125°C 
75G,6ms. 

300, 10 to 3,000 Hz 

4500 
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RELAYS 

.[1 Struthers-Dunn/Hi-G 
; 

MILITARYI AEROSPACE RELAYS 
MILITARY BALANCED ARMATURE, CRYSTAL CAN TYPE 
2A-10A, D.P.DJ. 

GENERIC TO-5 

;;" 
"',' '(.\!: 

!: ··1 [1' 
' j f : 1 

MIL-R-39016 
MIL-R-39016113 

• Hermetically sealed 
• All welded construction 
• Balanced armature 

2 amps, @ 28 Vdc 
lOOK min, 

D,P'OJ, 
510 36 Vdc 

x 0,610' x 0.320' max. 
0,17 oz. (4,82g) max. 

Circuit Board Pins 
Solder Hooks 

Bracket mounting available. 

-65·C 10 +125·C 
100G,6ms. 

3OG, 10 to 3,000 Hz 

MIL-R-39016/6 
MIL-R-39016122 

• Hermetically sealed 
• All welded construction 
• Balanced armature 
• Coil suppression available 

2 amps. @ 28 Vdc 
lOOK min. 
D.P.Dl 

5 to 26 Vdc for 16 
610 26 Vdc for 122 

x 0.810·x 0.410' max, 
0,35 oz. (9.92g) max, 
Straight Pins 0.187 
Solder Hooks 0,190 
Wire Leads 3.000 

Plug-In 0.187 

M39016/22 only 
Bracket & stud mounting 

available. 

-65·Cto +125·C 
100G, 6 ms. 

30G, 10 to 3,000 Hz 

MIL-R-5757/10 MIL-R-5757/23 

• Hermetically sealed 
• All welded construction 

• Hermetically sealed 
• All welded construction 

• Hermetically sealed 
• All welded construction 

• Balanced armature • Balanced armature • Balanced armature 

2 amps, @ 28 Vdc 
lOOK min. 

2 amps. @ 28 Vdc 
lOOK min. 

10 amps. @ 28 Vdc 
50K min. 

D.P.Dl D.P.Dl D.P.Dl 
610 26 Vdc 6to 40 Vdc 610 120Vdc 

0.400" x 0.800' x 0.875' max. 1.075" x 1.300' max. 
0,8 oz. t22.68~) max. oz, (56,7g) max. 

Pin .18 Board Pins 
Solder Lug Solder Hooks 

Bracket, stud and laydown 
mounting available. 

Bracket, stud and laydown 
mounting available. 

Bracket mounting available. 

-65·C to +125·C -65·Cto +125·C -65·Clo +125·C 
100G,6ms. lOOG, 6 ms, 100G,6ms. 

20G, 10 to 2,000 Hz 15G, IOta 2,000 Hz 2OG, 10 to 2,000 Hz 

LOW LEVEL TO 1 AMP D.P.D.T. 
GENERIC BALANCED ARMATURE, CRYSTAL CAN TYPE 
LOW LEVEL TO 10 AMP., S.P.D.To TO 4P.D.T. 

" 
~, 

\~(~\. 
~~\>, 

• Hermetically sealed 
• All welded 

• Hermetically sealed 
• All welded 

• Hermetically sealed 
• All welded • All welded 

construction construction construction construction 
• Balanced armature • Balanced armature • Balanced armalure 

1 am8' @ 28 Vdc 
. P.D.T. 

1 am8' @ 28 Vdc 
,P.D.T . 

1 am8' @ 28 Vdc 
. P.D.T, 

2 amgs. @ 28 Vdc 
.P.D.T . 

2 amps, @ 28 Vdc 
D.P.D.T. 

2 amps. @ 28 Vdc 
4P.D.T. 

2 amps. @ 28 Vdc 
D.P.D.T. 

5 to 26Vdc 5to 48Vdc 5to 36Vdc 610 26 Vdc 6to 76Vdc 6to 125 Vdc 6to 48 Vdc 
2610 115 Vac (BR) 

0.370' dia. x 0.310" x 0.610' x 0.410·x 0,810' 0.410" x 0.810" 0.810' sq. max. 0.410" x 0.810" 
0.375" max. hI. 0.320" max. x 0.410" max. x 0.900' max. x 0.875" max. hI. x 0.500' max. 

0,12 oz, (3.39g) max, 0.17 OZ.~.8~)max. 0.35 oz. (9.9g) max. 1.0 oz. (28.3g) max. 1.0 oz. ~8.3g) max. 0.4 oz. (11.3g) max. 
Straight Pins 0.5 min. Circuit oa Pins Straight Pins 0.187 Pin 0.187 Circil oard Pins Straight Pins 0.187 

Solder Hooks Solder Hook 0.195 Solder Lug Solder Hooks Solder Hook 0.195 
Wira Leads 1.500 Wire Leads 1.500 

Plug-in 0.187 Plug-In 0.187 

for DC units. AvailabieforDCunits. Available for DC units. Available for DC units. Available for DC units. Available for 'DC unHs. 
pad available. Bracket mounting Bracket & stud Bracket, stud and Bracket & stud Bracket & stud 

available. mounting available. laydown mounting mounting available mounting available 
available 

-55·Cto +125·C -55·C to +125·C -65·Cto +125·C -55·Cto +125·C -65·Cl0 +125·C -65·Cto +125·C -65°C to + 125°C 
3OG,6ms. 306,6ms. l00G,6ms. l00G,6ms. l00G,6ms. l00G,6ms. l00G,6ms 

10G,10t05OOHz lOG, 10 to SOO Hz 30G, 1010 3,000 Hz 20G, 1010 3,000 Hz 200, 10 to 2,000 Hz 20G, 10 to 2,000 Hz 2OG, 10 to 3,000 Hz 

4500 
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4500 RELAYS 4500 

11(1 Struthers-Dunn/Hi-G MILITARY I AEROSPACE RELAYS 
GENERIC BALANCED ARMATURE, CRYSTAL CAN TYPE 
LOW LEVEL 10 10 AMP, S.P.D.T. 10 4P.D.T. 

. 2am~. @28We 
5.P.D .. and D.P.D.T. 

2 am~s. @ 28 wi: 
S.P.D .. and D.P'o.T. 

2 amps. @ 28 We 
o.P'DJ. 

1.8 to 32.0 We 1.8t04OVde 6to 26We 

0.400" x 0.800" 0.410" x 0.810" 
x 1.281" max. x 0.900" max. 

1.1 oz. (31.1~ max. 
Pin 0.1 

0.95 oz. (26M) max. 
Pin 0.1 

Solder lug Circ~W~:fl~ 
Available for DC units. 

Bracket, stud and laydown 
mounting available. 

-65·C to +l25·C -65·C to +125· C -65·C to +l25·C 
l00G,6 ms. looo,6ms. l00G,6ms. 

lSG, 10 to 2.000 Hz 20G, 10 to 2,000 Hz 15G, 10 to 2,000 Hz 

GENERIC BALANCED ARMATURE, CRYSTAL CAN TYPE 
LOW LEVEL 10 10 AMp, S.P.D.T. 10 4P.DJ. 

2 amps. @ 28 We 2 amps. @ 28 We S amps. @ 28 We 
D.P.o.T. O.P.O.T. o.P.D.T. 

5 to 48 We Sto 48 We S to 48 We 

Available for DC Available for DC 
units. units. 

Bracket & stud Bracket & stud 
mounting available. mounting available. 

-55·Cto +l25·C -55·Cto +12S·C -SS·Cto +12SoC 
3OG, 6 ms. 3OG, 6 ms. 3OG, 6 ms. 

lOG, 10 to 500 Hz 2OG, 10 to 500 Hz lOG, 10to 500 Hz 

4 amps. @ 28 We 
o.P.oJ. 

S amps. @ 28 We 
D.P.o.T. 

S amps. @ 28 We 
o.P.oJ. 

Sto26We 6t076Vde 6to 40 We 

0.410" x 0.810" 0.410" x 0.810' 0.410' x 0.810" 
x 0.450" max. x 0.910" max. x 1.281" max. 

o.aS oz. (9.9g) max. 0.95 oz. (26.8$ max. 1.1 oz. (310m max. 
Straight Pins 0.187 Pin 0.1 Pin 0.1 
Solder Hook 0.195 Solderi..ug Solder lug 

Available for DC units. Available for DC units. Available for DC units. 
Bracket & stud mounting 

available 
Bracket, stud and I~own 

mounting availa Ie 
Bracket, stud and ~own 

mounting avail Ie 

-65·C to + 12S·C -65·C to +12S·C -65·C to + 125°C 
1000, Sms. l00G, Sms. l00G,Sms. 

20G, 10 to 2.000 Hz 200, 10 to 2,000 Hz 15G, 10 to 2,000 Hz 

RF, CRYSTAL CAN, 75W 500 MHz, 
S.P.D.T. II D.P.D.T. 

2 amps. @ 28 We 2 amps. @ 28 We 2 amps. @ 28 We 

lS0W 150W 150W 
7SW 7SW 7SW 

5.P.o.T. o.P.o.T. O.P.O.T. 
St026.SWe 6to 26.5 We Sto76We 

Oto SOOMHz Oto500MHz Oto SOO MHz 
< 1.1:1 ty~cal < 1.1:1 typical 

@l00M @l00MHz 
<1.1:1Wieal 

@100 Hz 
< 1.2:1 %'!leal 

@SOO z 
<1.2:1=aI 

@500M 
< 1.2:1 %~ical 

@500 z 
SO ohms standart! SO.ohms standard 50 ohms standart! 

SO dB typical SbdB~eal 50 dB typical 
@l00MHz @100 Hz @l00MHz 

40 dB ty~ical 
@500 Hz 

4OdB~eal 
@500 Hz 

40 dB typical 
@500MHz 

0.500" x 0.500' 0.410' x 0.810" 0.410" x 0.810" 
x 0.510" max. x 0.410' max. x 0.900" max. 
S· RG 196A1U 6" RG 196A1U 6" RG 196A/U 

stan,dart! standard standard (RFB) 
0.410" x 0.810" 
x 1.281" max. 

(RFBC) 

-65·C to +85·C -65·C to +85·C -65·C to +85·C 
l00G,6ms. 1006,6 ms. looo,6ms. 

2OG, 10102.000 Hz 200, 10102,000 Hz 200,1010 2.000 Hz 

Struthers-Dunn/HI-G Sales HeadquartelS, Lambs Rd., Pitman, NJ 08071-(1901; Tel. 609-589-7500; EASY LINK 62287939; FAX: 809-589-2619 
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4500 RELAYS 

IJD~ Struthers-Dunn/Hi-G MILITARY I AEROSPACE RELAYS 
TIME CONTROL, RELAY OUTPUT 

• DeI!lY on Operate-Fixed • Interval Timer • Delay on Release 
• Multiple mounting styles • Fixed, 4600 series • Fixed, 5600 series 

Consutt factor for custom • Adjustable, 4700 series • Adjustable, 5700 series 
units. • PC or DC units • Muttiple mounting styles 

4A or lOA res @ 28 Vde 2A res @ 28 Vde 4Aor lOA res@28Vdc 2A, SA, or lOA res @ 28 Vde 
28 Vde nominal 28 Vde nominal 28 Vde nominal 28 Vde nominal 

10 to 31 Vde 
200 rna. max. 85 rna. max. 200 rna. max. 250 rna. max. 

25 rna. max. 
181031 Vde 181031 Vde 18 to 31 Vde 18 to 31 Vdc 

1,2,3 or 4P.DI 2P.DJ. 1,2,3 or 4P.DI 2P.DJ. 

0.05 to 600 sec. 0.05 to 600 sec. 0.10 to 600 sec. 
0.05 to 600 sec. 

± 1 0% 01 nominal value ± 10% 01 nominal value ± I 0% 01 nominal value 
2Oms. max. 10 ms. (DC), 50 ms. (AC) 10 ms. (DC), 50 ms. (AC) 

"x 0.406" x 1.500" max. 1.790" x 1.284" x 2.419" max. x 1.812" x 2.500" max. 

-55'CIO +12S'C 
500,1 ms. 

2OG, 10 to 2,000 Hz 

1.2 oz. (30g) max. 
"J" ~e solder hooks or 

P. . board mount 

-S5'Cto +12S'C 
500,1 ms. 

20G, 10 to 2,000 Hz 

TIME CONTROL, SOLID STATE OUTPUT 

300 mao @ 25'C 300 rna. @ 2S'C, 
28 Vdc nominal 28 Vde nominal 

lOrna. max. 30 rna. 

18to 31 Vde 18t031 Vdc 

S.P.S.T.IN.O. S.P.S.T./N.O.-Closure 10 
Grqund 

0.05 to 600 sec. 0.05 10 600 sec., ON-time 
0.05 to 600 sec, OFF-time 

± 10% of nominal value 
10ms. min. 

± 10% of nominal value 

0.809" x 0.406" x 0.892" 1.790" x 1.284" x 2.419" 
1 oz. ~~) max. 

J" hook or . . board 
8 oz. (2009~ max. 

"J" type ook 

-55'CIO +125'C -55'C to + 1~5'C 
500,1 ms. 500,1 ms. 

200, 1010 2,000 Hz 200, 1010 2,000 Hz 

8.5 oz. (240g) max. 8.5 oz.(2~) max. 
"J" type sol er hooks "J" type solder hooks 

-55'C to +125'C 
SOG,1 ms. 

2OG, 10 to 2,000 Hz 

300 rna. @25'C 
28 Vde nominal 

40 rna. max. 

18to 31 Vde 

S.P.S.T.N.O. 

to 100 sec. (time 

-55'C to + 125'C 
SOG,l ms. 

20G, 10 to 2,000 Hz 

-55'Cto +12S'C 
SOG,1 ms. 

20G, 1010 2,000 Hz 

300 rna. @ 25'C 
28 Vde nominal 

10 rna. max. 

18 to 31 Vde 

S.P.S.T.N.O. 
Closure to Ground 

2Oma@25'C 
5Vdenominal 

25 rna. max. 

4.5 to 5.5 Vde 

S.P.S.TIN.O. 
Closure to Ground 

0.05 to 600 sec. 

± 10% of nominal value 
10 ms. min. 100 ms. min. 

0.920" x 0.580" x 0.420" 
0.42 oz. (12al max. 

14 pins, D.I.P., 0.28" long 

-55'CIO +125'C 
150G,1 ms. 

20G, 80 to 3,000 Hz 

• Del~ on Operate, 
660 series . = on. Release, 

senes 

2A res @ 28 Vde 
28 Vde nominal 

18 to 31 Vdc (6700 only) 
80 rna. max. 

2 rna. max. (6700 only) 
18 to 31 Vde 

2P.DI 

0.06 to 300 sec. 
0.10 to 300 sec. 

± 10% of nominal value 
10ms. max. 

1.750" x 1.590" x 1.000" max. 
4 oz. (100g) max. 

"J" type solder hooks 

-55'C to + 125'C 
5OG,1 ms. 

200,80 to 3,000 Hz . 

• Delay on Operate-Fixed 
MIL-R-83726/24 

• Delay on Release-Fixed 
MIL -R-83726/25 

• Plug~n crystal can module 

150ma. max. 
28 Vdc nominal 

28 Vdc nominal (125 only) 
10 mao max. 

2 rna. max. (125 only) 
20 to 32 Vde 

S.P.S.T.-To Input Vottage 

0.05 to 500 seC.!124 onlYl 
0.05 to 500 sec. 125 only 
± 1 0% of nominal value 

10ms. min. 

0.810" x 0.410" x 0.640" 
0.56 oz. (16g) max. 

8 pin, plug~n 

-55'Cto +125'C 
1,100G, 0.5 ms. 

200, 500 to 3,000 Hz 

4500 
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4500 RELAYS 

m:a~ Struthers-Dunn/Hi-G MILITARY I AEROSPACE RELAYS 
SOLID STATE RELAYS 

4.0 to 7.0 Vdc 
22 rna. DC max. @ rated 

VIlltage 
±4OV, PC or DC 

s.p.sr. N.D. 

0.370" dia. max. 
x 0.275" max. 

0.18 oz. (5g) typical 
P.G. Board mounting, 

0.50" min. leads 

• Independent 
(9001\, frequency 
(9002 & phase 
sensors (9003) 
modules are also 
available 

• liansforme~ess 
design 

• B.II mode 

80 to 14DVac 
40 to 480 Hz 

Phase loss, reversal 
or missing neutral 

3~ WYE with neutral 
30 ma.iphase max. 

28 Vdc (B.I.T.) 

± 1% of set point 
± 1% of set point 
± 1% of set point 
± 1% of set point 
0.25% of setpoint 

• Transformer isolated • Transformer isolated • 1,000 Vrms optical • 1,500 Vrms optical 
• 10-5 package isolation isolation • 10-5 package 

• "W" or "Y" level • "W" or "Y" level : p.~~; g~~~elevel : p.~~; g~~~R~evel screening available. screening available. 
screening available. screening available. 

4.0 to 7.0 Vde 4.010 7.0 Vdc 3.0 to 16.0 Vdc 3.8 to 32 Vdc 
22 rna. DC max. @ rated 22 rna. DC max. @ rated 18 rna. DC max. @ rated 18 rna. DC max. @ rated 

VIlHage 
4DVdc 

vott~e 
250 c 

VIl,e 
50 c 

VIlltage 
250 Vrms PC 

s.p.sr. N.o. s.p.sr. N.D. S.P.sI N.D. S.P.SI N.D. 

0.370" dia. max. 0.370" dia. max. 0.883" x 0.530' 0.883' x 0.530" 
x 0.275" max. x 0.275" max. x 0.190' max. x 0.190' max_ 

0.18 oz. ~Sg) typical 
P.C. Boa~ mounting, 

0.18 oz. (5g) typical 
P.C. Board mounting, 

0.18 oz. (Sg) typical 
0.25' min. leads 

0.18 oz. (Sg) typical 
0.25' min. leads 

0.50" min. leads 

Pull-In Voltage 

Drop Out Voltage 

Sensing Function 

Current Drain 

% Accuracy 
Max. Voltage 

Auxiliary Voltage 
Operate Time 
Release Time 
Contact Rating 
No. of Cycles 
Contact Form 
Dielectric Strength 

0.50" min. leads 

-55°C to + 125°C -65·Cto +12SoC 
SOG, 11 ms. 1006 

500,10 to 3,000 Hz 5OG, 10 to 3,000 Hz 

• PC 1350 Series 
• DC 1310 Series 

50 to 150 Vac, 
10to 150Vdc 

I.S Vac, 0.25 Vdc 
below pull~n 

Relay energized above 
pull-in VIlltage 
rna. pc, 15 rna. DC 
max.@25°C 

±2.5% 
of pul~ln VIlHage 

50ms. max. 
50ms. max. 

2A res. @30Vdc 
lOOK 

D.p.Dr. 
1,000 Vrms, 60 Hz, 
all terminals to case 

Input Voltage 
Input Frequency 

Range 
% Accuracy 
Contact Form 
No. of Cycles 
Contact Rating 
Dielectric Strength 

Insulation Res. 

Current Drain 
Hysteresis 
Sensing Function 

95 to 135 Vac 
4Dto 480 Hz 

±2% 
D.p.Dr. 

lOOK min. 
4A res. @ 30 Vdc 

1,000 Vrms, 60 Hz, 
all terminals to case 

Input Voltage 
Input Frequency 
Operate Time 
Release Time 
Contact Form 
No. of Cycles 
Contact Rating 
Dielectric Strength 

Insulation Res. 

Sensing Function 

• 1,500 Vrms optical 
isolation 

• Heavy duty die cast 
construction 

• "W" or "Y" level 
screening available. 

4.0 to 32.0 Vdc 
16 rna. DC max. @ rated 

VIlIta~e 
25 to 220 rms PC 

S.P.SI N.D. 

2.410' x 1.570' 
x I.84S' max. 

6 oz. (1~) typical 
"J" type so der hooks 

-5SoC to + ll00C 
1000 

300, 10 to 3.000 Hz 

l1S or 208 Vac 
50, 60 or 400 Hz 

7S ms. max. 
lOOms. max. 

S.P.DI 
lOOK 

2A res. @ 30 Vdc 
1,000 Vrms. 60 Hz, 

all terminals to case. 
1,000 Mil min. 

@sooVac 
Relay energizes for 

sequence A, B&C 

Dimensions (lxWlcH) 1.250' x 1.000" x 
2.000" max. 

Dimensions (lxWlcH) 

Weight 

1.790' x 1.284' x 
2.419'max. 

Dimensions (LxWxH) 2.640' x 1.740" x 
4.000' max. 

12 oz. (350) max. 3.5 oz. (990) max. 
J-type solder hooks Terminals 

8.5 oz. (241g) 
J-type solder hooks :~:als "J" type solder hooks 

Temperature '-55°C to +125°C Temperature '-55°C to +BSoC Temperature '-55°C to +85°C 
Shock 50G, 1 ms. Shock 506, 1 ms. Shock 500, 1 ms. 
Vibration 206, 10 to 2,000 Hz Vibration 200, 10 to 2,000 Hz Vibration 206, 10 to 2,000 Hz 

Struthers-Dunn/HI-G Sales Headquarters, Lambs Rd_, Pitman, NJ 08071-0901; 'RII. 609-589-7500; EASY LINK 62287939; FAX: 609-589-2619 
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RELAYS 

lI"-TELEDYNE RELAYS 
Military TO-5 Relays 

CONTACT DATA COIL DATA 
APPLICABLE 

MAX. RATING NOMINAL NOMINAL NOMINAL OPERATING MIL SPEC. 
ARRANGEMENT POWER (mW) (AMPS @ 28 VDC) VOLTAGE (VDC) RESISTANCE (0) ATRATEDVDC 

SHEET MIL -R-

1 FORMC 1 5, 6, 9, 12, 18, 26.5 63. 125. 280. 
300 500. 1130. 2000 

1 FORMC 1 5, 6, 9, 12, 18, 26.5 63. 125. 280. 
300 soo. 1130.2000 

1 FORMC 1 5, 6, 9, 12, 18, 26.5 50.98.280. 
300 500. 1130.2000 

1 FORMC 1 .... 5. 6. 9, 12, 18. 26.5 63. 125. 280. 
300 500, 1130. 2000 

2FORMC 1 5, 6, 9. 12, 18,26.5 50,98,220, 
450 390, 880. 1560 

2 FORMC 1 5. 6. 9. 12. 18.28.5 50.98,220, 
450 390.880.1560 

2 FORMC 1 5. 6, 9, 12. 18, 26.5 39,78,220, 
450 390, 880, 1560 

2 FORMC 1 5,6,9, 12, 1B, 26.5 50.98.220. 
450 390, 880, 1560 

1 FORMC 1 
5. 6, 9, 12, 18, 125,255,630. 1025,2300, 

150 26.5.32.40 4000. 6500, 11000 

1 FORMC 1 
5, 6, 9, 12, 18, 125. 255, 630, 1025, 2300, 

150 26.5.32.40 4000, 6500, 11000 

1 FORMC 1 
5, 6, 9, 12, 18, 100, 200, 630, 1025, 2300, 

150 '26.5. 32. 40 4000, 6500, 11000 

5,6,9, 1?, 18, 125. 255. 630. 1025. 2300. 
1 FORMC 1 150 26.5.32.40 4000, 6500, 11000 

5, 6, 9, 12, 18, 100. 200. 400. 8SO. 1600. 
2FORMC 1 26.5,36,48 3300, 6500, 11000 200 

5,6, 9, 12, 18, 100, 200, 400, 850, 1600, 
2FORMC 1 26.5.36.48 3300, 6500, 11000 200 

2 FORM C 1 
5. 6. 9. 12. 18. 64.125,400.850,1600, 

200 :?:6.5, 36, 48 3300, 6500, 11000 

2 FORM C 1 
5. 6. 9, 12. 18. 100. 200. 400. 850. 1600. 

200 26.5,36,48 3300,6500.11000 

1 FORMC 0.5 5.6,9, 12, 18,26,5 61.120,280, 
290 500, 1130,2000 

61, 120, 280. 
1 FORMC 0.5 5.8,9, 12. 18, 26.5 500. 1130,2000 290 

1 FORMC 0.5 5, 6. 9, 12, 18, 26.5 48,97,280, 
290 500. 1130. 2000 

61. 120, 280, 
2 FORM C 1 5, 6, 9, 12, 18, 26.5 soo. 1130. 2000 290 

61. 120.280, 
2 FORMC 1 5, 6, 9, 12, 18,26.5 500. 1130. 2000 290 

48.97.280. 
2 FORMC 1 5, 6, 9, 12, 18, 26.5 500, 1130, 2000 290 

High Current (2 Amperes) Military TO-5 Relays 

CONTACT DATA 

ARRANGEMENT 

2FORMC 

MAX. RATING 
(AMPS @ 28 VDC) 

2 

CONTACT DATA 

MAX. RATING ARRANGEMENT (AMPS @ 28 VDC) 

2 FORMC 1 

2 FORM C 1 

2 FORM C 1 

2FORMC 1 

2 FORM C 1 

2FORMC 1 

2FORMC 1 

2 FORM C 1 

NOMINAL 
VOLTAGE (VDC) 

5,12,26.5 

NOMINAL 
VOLTAGE (VDC) 

5. 6, 9, 12, 18,26.5 

5, 6, 9, 12, 18. 26.5 

5, 6, 9, 12, 18. 26.5 

5, 6, 9, 12, 18.26.5 

5, 6, 9, 12, 18, 26.5 

5, 6, 9, 12, 18,26.5 

5, 6, 9. 12, 18. 26.5 

5, 6, 9, 12, 18, 26.5 

COIL DATA 

NOMINAL 
RESISTANCE (0) 

28.200.800 

COIL DATA 

NOMINAL 
RESISTANCE (0) 

50, 98, 220, 390, 880, 1560 

50, 98. 220. 390. 880. 1560. 

50, 98, 220, 390, 880, 1560 

820 

100, 200, 400. 850, 1600. 3300 

100, 200, 400, 850, 1600, 3300 

100, 200, 400, 850, 1600, 3300 

61, 120, 280, 500, 1130, 2000 

61, 120,280,500.1130.2000 

'R"TELEDYNE RELAYS 
12525 Daphne Ave., Hawthorne, California 90250· Telephone (213) 777-0077 

3901617 

39016/23 

39016124 

28n6/5 

3901619 

39016115 

39016120 

28776/1 

39016/10 

39016125 

39016/26 

28n6J4 

39016/11 

39016/16 

39016121 

2sn6f3 

39016/8 

39016/27 

39016/28 

39016/12 

39016/29 

39016130 

NOMINAL OPERATING 
POWER (mW) 

ATRATEDVDC 

450 

450 

450 

200 

200 

200 

290 

290 

4500 
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~~TELEDYNE RELAYS 

Centigrid® Military Relays 
• General purpose 114 Series 
• Sensitive 134 Series 

The Centigrid® 114 Series relays are subminiature, hermeti- force/mass ratios for excellent resistance to environmental 
cally sealed, armature relays featuring low profile, .275" extremes. Gold plated precious metal contacts assure reliable 
(6.99mm) high by .370" (9.4mm) square, with .100" grid spaced switching of loads from dry circuit to 1 ampere. Contact geom-
terminals. The sensitive 134 Series is .375" (9.5mm) high and etry and low intercontact capacitance provide RF switching 
features ultra-low coil power dissipation. Both Centigrids® capability well into the UHF spectrum. The 114 Series and 134 
feature all-welded construction, hermetic sealing, and high Series are qualified to L, M and P levels of MIL-R-39016. 

CONTACT DATA COIL DATA 
APPLICABLE 

SERIES MAX. RATING NOMINAL NOMINAL NOMINAL OPERATING MIL SPEC. 
ARRANGEMENT (AMPS @ 28 VDC) VOLTAGE RESISTANCE POWER (mW) SHEET MIL -R-

AT RATED VDC 

114 2 FORM C 1 5,6,9,12,18,26.5 50,98,220, 
450 39016/17 

390, 880, 1560 

1140 2FORMC 1 5,6,9, 12, 18, 26.5 SO, 98, 220, 
450 39016118 

390, 880, 1560 

11400 2FORMC 1 5,6,9, 12. 18, 26.5 39,78,220, 
450 39016/19 

390, 880, 1560 

5, 6, 9, 12, 18, 26.5, 100.200.400. BOO. 
134 2FORMC 1 1600,3200.6500, 200 39016/41 36,48 

11000 

5,6,9, 12, 18, 26.5, 100, 200, 400, 800, 
1340 2FORMC 1 36.48 1600, 3200, 6500, 200 39016/42 

11000 

5,6,9, 12, 18, 26.5, 64, 125, 400, BOO, 
13400 2 FORM C 1 1600, 3200, 6500. 200 39016143 36,48 . 11000 

CMOS Compatible 
Centigrid® Military Relays 

• CMOS compatible general purpose 116C Series 
• CMOS compatible sensitive 136C Series 
• CMOS compatible magnetic latching 122C Series 

CMOS compatible Centigrid® relays are subminiature, epitaxial type diodes for coil suppression, zener diodes to pro-
hermetically sealed, armature relays capable of being directly tect the MOSFET gate inputs, and N-channel enhancement-
driven by most IC logiC families. Their low profile height and mode MOSFET chips. The 122C, which incorporates the same 
.100" grid spaced terminals, which precludes the need for interface circuitry as the 116C and 136C, is a magnetic latching 
spreader pads, make them ideal for applications where relay which is actuated by a short duration voltage pulse. The 
extreme packaging density and/or close PC board spacing are magnetic "memory" of this device precludes the need for con-
required. The 116C and 136C Series are qualified to Land M stant bias and or battery backup in the event of system power 
levels of MIL-R-28776 and incorporate internal silicon planar failure. 

CONTACT DATA COIL DATA 
APPLICABLE 

SERIES MAX. RATING NOMINAL NOMINAL NOMINAL OPERATING MIL SPEC. 
ARRANGEMENT (AMPS @ 28 VDC) VOLTAGE (VDC) RESISTANCE (0) POWER (mW) SHEET MIL -R-

ATRATEDVDC 

116C 2FORMC 1 5,6,9, 12, 18, 26.5 39, 78. 220, 390, 
450 2BnS16 880,1560 

136C 2FORMC 1 5,6,9, 12, 18, 26.5 100, 200, 400. 800. 
200 2SnS17 1600,3200 

122C 2 FORM C 1 5,6,9,12,18,26.5 48,120, 2BO, 500, 
335 -1130,2000 

'1I~TELEDVNE RELAYS 
12525 Daphne Ave., Hawthorne, California 90250· Telephone (213) 777-0077 

Detailed specifications on any of our prOducts or a complete catalog are available on request. 
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'~TELEDYNE RELAYS 

Surface Mount 
Centigrid® Military Style Relays 

• General purpose S114 Series 
• Sensitive S134 Series 

Teledyne Relays' S114 and S134 Series are subminiature, reflow processes. The basic design and internal construction 
hermetically sealed, surface mountable relays, which com- are identical to the 114 & 134 Series Centigrid$ relays (as 
bine the proven reliability of the Centigrid$ Series relays with described on Page 2) and meet the requirements of 
pre-tinned leads specifically formed in compliance with MIL-R-39016. 
MIL-STD-454 to make them ideal for all types of surface mount 

CONTACT DATA COIL DATA 

SERIES MAX. RATING NOMINAL NOMINAL NOMINAL OPERATING 
ARRANGEMENT (AMPS @ 28 VOC) VOLTAGE RESISTANCE (0) POWER (mW) 

AT RATED VOC 

8114 2FORMC 1 5, 6, 9, 12, 18,26.5 50, 98, 220, 390, 880, 1560 450 
81140 2FORMC 1 5, 6, 9, 12, 18,26.5 50, 98, 220, 390, 880, 1560 450 
811400 2FORMC 1 5, 6, 9, 12, 18, 26.5 39, 78, 220, 390, 880, 1560 450 

8134 2FORMC 1 
5, 6, 9, 12, 18, 26.5, 100, 200, 400, 800, 1600, 3200, 

200 36,48 6500,11000 

81340 2FORMC 1 
5, 6, 9, 12, 18, 26.5, 100, 200, 400, 800, 1600, 3200, 

200 36,48 6500,11000 

813400 2FORMC 1 5, 6, 9, 12, 18, 26.5, 64, 125, 400, 800, 1600, 3200, 
200 36,48 6500,11000 

Low Cost 172 Series 
Centigrid® Commercialllndustrial Relays 

Low cost commercial versions of the DPDT MIL qualified ing of loads from dry circuit to 1 ampere. Contact geometry and 
Centigrid$ relays. Hermetic sealing, all welded construction, iow intercontact capacitance provide RF switching capability 
and gold plated precious metal contacts assure reliable switch- well into the UHF spectrum. 

GENERIC 172-5 172-12 172-26 PART 1720-5 1720-12 1720-26 NUMBERS 

Coil Voltage (VOC) I Nom. 5.0 12.0 26.5 

I Max. 5.8 16.0 32.0 
Coil Resistance (ohms ± 20%) 64 400 1600 
Pick-up Voltage (VOC, max.) Pulse Operation 3.8 9.0 18.0 
Coil Operating Power at Nominal Voltage (Milliwatts) 405 360 440 

Diode P.I.V. (VOC, min.) 1720 100 
Negative coil transient (VOC, max.) 1720 2.0 

K~TELEDYNE RELAYS 
12525 Daphne Ave., Hawthorne, Califomia 90250' Telephone (213) 777-0077 

4500 
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"~TELEDYNE RELAYS 

,. 
High Environmental Military Style TO-5 Relays 

Designed to withstand severe environ- CONTACT DATA COIL DATA 

SERIES NOMINAL OPERATING 
mental conditions of shock, vibration, or ARRANGEMENT MAX. RATING NOMINAL NOMINAL POWER (mW) 
elevated temperature in excess of nor-

(AMPS @ 28 VDC) VOLTAGE (VDC) RESISTANCE (Il) ATRATEDVDC 

mal military specification levels. The 412H 2FORMC 1 5,6. 9, 12, 18, 26.5 50. 98. 220, 390. 880. 
450 1560 

following versions are available, all 
50. 80. 160. 300. 600, 

of which meet other requirements of 412K 2FORMC 1 5,6,9, 12. 18,26.5 1350 SOO 
MIL-R-39016: 

412V 2FORMC 1 5,6,9,12,18.26.5 50, 70, 155,235, 610, 
525 412H Series-High Temperature (200"C) 1130 

412K Serlea-Hlgh Shock (400c:.s'a/O.5mS) 
432H ~ 2FORMC 1 5, 6, 9. 12, 18,26.5 100, 200, 400, 850, 

200 412V Series-High Vlbretlon (3 1.'.@2OOHz) 1600.3300 
432H Serlea - High Temperature ( OO·C) -i 

6. 6, 9. 12. 18.26.6 80. 120.240. 480, 950. 
432V Serl8s-High Vibration (380 g's @ 200 Hz) 432V .~ 2FORMC 1 1900 370 
422H Serlea - High Temperature (2OO·C) 

6',120.280,500. 1130, 422K Series-High Shock (2000 g'slO.5ms) 422H ~ 2FORMC 1 5, 6, 9, 12, 18, 26.5 2000 290 
-5 

61,120,280.500.1130, 
422K ljl 2FORMC 1 5, 6, 9, 12, 18, 26.5 2000 290 

RF Relays 
• RF120 Series Military Style Centigrid® Relays 
• RF170 Series Commercial Centigrid® Relays 

The RF120 and RF170 Series relays are subminiature, her- Teledyne Relays' superior all-welded construction, proven 
metically sealed Centigrid® relays featuring extremely low magnetic-latching design, and high force/mass ratios for rug-
intercontact capacitance that have been optimized to provide gedness and performance stability in severe environments. 
exceptional RF performance over the full UHF spectrum. Gold plated precious metal contacts ensure reliable DC switch-
These Series combine microwave switching capability with ing from low-level to '12 amp, as well as low, stable insertion loss. 

CONTACT DATA TYPICAL RF DATA AT 1 GHZ COIL DATA 

SERIES MAX. RATING INTERCONTACT ISOL. INS. LOSS NOMINAL NOMINAL NOMINAL 
ARRANGEMENT CAPACITANCE VSWR VOLTAGE RESISTANCE POWER (AMPS @ 28 VDC) (pF,TYP.) (dB) (dB) (VDC) (Il) (mW) 

I RF120 2 FORMC 0.5 0.02 45 .15 1.10:1 5, 6, 9, 12, 18, 26.5 
61, 120,280,500, 

290 
RF170 1130,2000 

"~TELEDYNE RELAYS 
12525 Daphne Ave., Hawthorne, California 90250· Telephone (213) 777-0077 

Detailed specifications on any of our products or a complete catalog are available on request. 
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.,...TELEDVNE SOLID·STATE 

Military Solid State Relays 

CD Series - Low Cost - Short Circuit Protected 

4500 

Status Indication - Optically Isolated - 60 Vdc Power FET Output/ 

The CD Series is a family of low cost military 
solid state relays with all the features of our 

PART 
NUMBER" 

CDOOCFW 

CDOOCFY 

CD01CFW 

CD01CFY 

CD20CDW 

CD20CDY 

CD21CDW 

CD21CDY 

DESC DRAWING RELAY TYPE 
NUMBER 

90091-007 

90091-008 
Basic Solid State Relay (SSR) 

90091-005 
SSR with Control Status 

90091-006 

90091-003 
SSR with Short Circuit Protection 

90091-004 

90091-001 SSR with Short Circuit Protection 

90091-002 and Control Status 

standard solid state relays_ • The W or Y suffix denotes the screening level of MIL-R-28750. 

o TTL/CMOS logic Compatible Control 
, 0 Integrated Short Circuit/Current Overload Protection 

o Status Indication Provides System Bullt-In-Test Capability 
o Low Profile Hermetically Sealed Ceramic Package 
o Meets MIL-STD-704 Surge and Spike Requirements for 28 Vdc Systems 

HD Series - Short Circuit/Current Overload Protected 
True Output Status Feedback - Optically Isolated 

PART DESC DRAWING RELAY TYPE 
NUMBER" NUMBER 

HDOOCFW 88062-007 

HDOOCFY 88062-008 
Basic Solid State Relay (SSR) 

HD02CFW 88062-005 
SSR with Switch Status 

HD02CFY 88062-006 

HD20CFW 88062-003 
SSR with Short Circuit Protection 

HD20CFY 88062-004 

HD22CFW 88062-001 SSR with Short Circuit Protection 
HD22CFY 88062-002 and Switch Status 

HD24CFW SSR with Short Circuit Protection 
HD24CFY and Trip Status 

• The W or Y suffix denotes the screening level of MIL-R-28750. 

o TTL/CMOS Logic Compatible Control 
o Optically Isolated Switch Status Indicates True Output State 
o Integrated Short Circuit/Current Overload Protection 
o 60 Vdc Power FET Output 
o Low Profile Hermetic Package 
• Meets MIL-STD-704 Surge and Spike Requirements for 28 Vdc Systems 
o Available with Short Circuit Trip Status (HD24CF) 

&J~TELEDYNE SOLID STATE 
A DivIsion of 1eIedyne Relays 

12525 Daphne Ave .• Hawthorne. California 90250 0 Telephone (213) 777-0077 

Detailed Specifications on any of our prod~cts or a complete catalog are available on request. 

8·1608 For manufacturers' sales offices, see yellow pages 

MAXIMUM 
LOAD 

CURRENT (25'C) 

2.0 Adc 

2.0 Adc 

1.0 Adc 

1.0 Adc 

MAXIMUM 
LOAD 

CURRENT (25'C) 

2.1 Adc 

2.1 Adc 

2.1 Adc 

2.1 Adc 

2.1 Adc 
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4500 RELAYS 

'~TELEDYNE SOLID STATE 

Military Solid State Relays 

FB Series - Bi-directional Power FET Output 
Low Leakage - Optically Isolated - Fast Switching Speed 

• High Voltage Power FET Output 
• Low Leakage Current 

« 200 Nanoamperes) 
• Third Output Pin Doubles 

Load Current Capability 

• Adjustable Turn-on Times 
• Low Profile 6 Pin Mini-DIP Package 

PART DESC DRAWING RELAY DESCRIPTION 
NUMBER· NUMBER 

FBOOCDW 89116-005 
Basic Solid State Relay 

FBOOCDY 89116-006 
±1.0 A @ ±80 Vdc Output 

FBOOFCW 89116-001 
Basic Solid State Relay 

FBOOFCY 89116-002 
±0.5 A @ ±180 Vdc Output 

FBOOKBW 89116-003 
Basic Solid State Relay 

FBOOKBY 89116-004 
±250 rnA @ ±350 Vdc Output 

• The W or Y suffix denotes the screening level of MIL-R-28750. 

MAXIMUM 
TURN-ON 

TIME 

800 p.s 

800 p.s 

500 p.s 

MAXIMUM 
TURN-ON 

TIME 

500 p.s 

500 p.s 

500 p's 

RD/VD Series - Solid State Relays 
28 and 270 Vdc Remote Power Controllers 

• Temperature-Independent Current Rating and Overload 
Protection 

• Integrated Short Circuit Protection 
• Surge Tolerant Overcurrent Protection Prevents Nuisance 

Tripping 
• Optically Isolated Output and Status Lines 

PART NUMBER" 

RD46CF 

RD46CK 

RD46CL 

VD46CM 

VD46CN 

RD46KD 

RD46KF 

VD46KK 

RELAY DESCRIPTION 

Solid State Relay 
28 Vdc, 2A Power Controller 

Solid State Relay 
28 Vdc, 5A Power Controller 

Solid State Relay 
28 Vdc, 7.SA Power Controller 

Solid State Relay 
28 Vdc, lOA Power Controller 

Solid State Relay 
28 Vdc, 15A Power Controller 

Solid State Relay 
270 Vdc, lA Power Controller 

Solid State Relay 
270 Vdc, 2A Power Controller 

Solid State Relay 
270 Vdc, 5A Power Controller 

• Output Capable of Sourcing and Sinking Load Current • A suffix, W or Y, denoting the screening level of MIL-R-28750 must 
• Extremely Low ON Resistance be added to the part number. 
• Flow and Trip Status 
• TTL-CMOS Compatible Control 
• Meets Surge and Spike Requirements of MIL-STD-704 
• Low Profile Hermetic Package Designed for MIL-STD-2000 compliance 

"'~TELEDYNE SOLID STATE 
A DivIsion of 1eIedyne Relays 

12525 Daphne Ave., Hawthorne, California 90250 • Telephone (213) 777-0077 

Detailed Specifications on any of our products or a complete catalog are available on request. 
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4500 RELAYS 

-~TELEDYNE SOLlD.STATE 

Commercial/Industrial Solid State Relays 

Subminiature Solid State Relays In Standard DIP Packages 

Features all solid state circuitry with hybrid microcircuit construc
tion, and high input/output isolation (up to 2500 Volts/109 Ohms); 
Fourteen models available providing choice of output: bi-directional, 
AC (zero or non-zero switch) and DC. The 640 Series, 643 Series 
and C46/47 Series are direct pin-for-pin replacements for standard 
TO-116 DIP reed relays. 

- 641/645 Series and 645V·2H are UL recognized (File #55197) and CSA certified (File #31043) 
- 645V-2H is VOE approved to VOE 0883/6.80 
- 645 Series meets VOE and FCC Class A conducted emission limits 
- C46/C47, and 645 Series are patented 

CONTROL RATINGS ISOLATION MAXIMUM LOAO RATINGS 
TELEDYNE 

MAXIMUM CURRENT VOLTAGE PART VOLTAGE TRANSFORMERI TYPE 
NUMBER (Vde) 

CURRENT 
OPTICAL (AC/DC) @ MAXIMUM TRANSIENT 

(mAde @ 5V) INPUT VOLTAGE CONTINUOUS (PEAK) 

640-1 4-10 22 Transformer Bi-directional ±80 rnA ±50 Vpk ±50 Vpk 

641-1 4-10 16 Transformer AC 0.5 A 140 Vrms 200 Vpk 

641-2 4-10 16 Transformer AC 0.5 A 250 Vrms 400 Vpk 

643-1 3.8-10 15 Transformer DC 0.4 A 60 Vdc 60 Vdc 

643-2 3.8-10 15 Transformer DC 0.1 A 250 Vdc 250 Vdc 

643-3 3.8-10 15 Transformer DC 0.6 A 130 Vdc 130 Vdc 

645-1 3.8-32 1~ Optical AC 1 A 140 Vrms 200 Vpk 

645-2 3.8-32 12 Optical AC 1 A 250 Vrms 400 Vpk 

645-2H 3.8-32 12 Optical AC 1 A 250 Vrms 550 Vpk 

645V-2H 3.8-32 15.5 Optical AC 1 A 250 Vrms 550 Vpk 

Serendip Power FET Relays 

C46F-10 3.8-32 12 Optical Bi-Directional 1.0 A ± 50 Vdc ± 50 Vdc 

C46F-20 3.8-32 12 Optical Bi-Directional 0.75 A ± 90 Vdc ± 90 Vdc 

C46F-30 3.8-32 12 Optical Bi-Directional 0.4 A ± 180 Vdc ± 180 Vdc 

C46F-40 3.8-32 12 Optical Bi-Directional 0.25 A ±360 Vdc ±360 Vdc. 

C47F-10 3.8-32 12 Optical DC 1.75 A 50 Vdc 50 Vdc 

C47F-20 3.8-32 12 Optical DC 1.0 A 90 Vdc 90 Vdc 

C47F-30 3.8-32 12 Optical DC 0.6 A 180 Vdc 180 Vdc 

C47F-40 3.8-32 12 Optical DC 0.4 A 360 Vdc 360 Vdc 

&,P-TELEDYNE SOLID STATE 
A DIvisIon of 1itIedyne Relays 

12525 Daphne Ave., Hawthorne, California 90250 - Telephone (213) 777-0077 

Detlliled Specifications on any of our products or a complete catalog are available on request. 
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4500 RELAYS 

lI"-TELEDYNE SOLID STATE 

Commercial/Industrial Solid State AC Power Relays 

601 Series - Optically Isolated, Zero Voltage Turn-On 
5 and 10 Amps 

UL Recognized - File ##E59547 
CSA Certified - File ##31043 

CONTROL 
VOLTAGE 
RANGE 

3-32 
Vdc 

MAXIMUM LOAD 
VOLTAGE 

CONTINUOUS TRANSIENT 
Vrms Vpk 

250 500 

250 600 

611 Series - Optically Isolated, Zero Voltage Turn-On 
10 to 40 Amps 

MAXIMUM LOAD CURRENT 
RATING & PART NUMBERS 

5A 10 A 

601-1 601-2 

601-1H 601-2H 

CONTROL MAXIMUM LOAD VOLTAGE OUTPUT CURRENT RATING & PART NUMBERS 

VOLTAGE 
CONTINUOUS TRANSIENT RANGE 

(RMS) (PEAK) 10 A 15 A 25 A 40 A 

140 200 611-7 611-3 611-1 611-5 
3-28 

250 400 611-8 611-4 611-2 611-6 Vdc 

250 600 611-8H 611-4H 611-2H 611-6H 

90-250 140 200 611-17 611-13 611-11 611-15 

Vac 250 400 611-18 611-14 611-12 611-16 

4500 

UL Recognized - File ##E55197 
CSA Certified - File ##31043 
(611-11 thru 611-16) 

(47-70 Hz) 
250 600 611-18H 611-14H 611-12H 611-16H 

615, 615V Series - Optically Isolated, Zero Voltage Turn-On 
10, 25, and 40 Amps 

615 Series 

CSA Certified 
File ##31043 

CONTROL OUTPUT (LOAD) CURRENT MAXIMUM LOAD 

UL Recognized 
File ##E55197 

615V Series 

VDE Approved 
TO 0806/8.81 

VOLTAGE 
RANGE 

3-32 
Vdc 

RATING & PART NUMBER VOLTAGE 

10A 25 A 40 A 
CONTINUOUS 

(RMS) 

615-1 615-3 615-5 140 

615-2 615-4 615-6 250 

615-2H 615-4H 615-6H 250 

- TTL Logic Compatible Input 3.8-32 615V-2H 615V-4H 615V-6H 250 
Vdc - High Dielectric Isolation 

621 Series - High Voltage, Optically Isolated, Zero Voltage Turn-On 

Designed to meet safety requirements of UL, CSA, 
VDE and IEC and dielectric requirements of VDE. 

- CSA Certified 
File ##31043 
(621-1 thru 621-6) 

- UL Recognized 
File ##E55197 
(621-1 thru 621-6) 

- 3750 Vrms Isolation 

- 480 Vrms, 800 Vpk 
High Voltage Output 

CONTROL 
VOLTAGE 
RANGE 

3-14 Vdc 

12-32 Vdc 

90-250 Vac 
(45-70 Hz) 

15 A 

621-1 

621-2 

621-11 

6~TELEDYNE SOLID STATE 
A DIvision of ~ Relays 

MAXIMUM LOAD CURRENT 
RATING & PART NUMBERS 

25 A 

621-3 

621-4 

621-13 

12525 Daphne Ave., Hawthorne, California 90250 - Telephone (213) 777-0077 

Detailed Specifications on any of our products or a complete catalog are available on request. 
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TRANSIENT 
(PEAK) 

200 

400 

600 

600 

40 A 

621-5 

621-6 

621-15 

8-1611 



4500 RELAYS 

'~TELEDYNE SOLID STATE 

Commercial/Industrial Solid State DC Power Relays 

603 Series - Optically/Transformer Isolated 

MAXIMUM LOAD CURRENT CDNTRDL MAXIMUM 
RATING AND PART NUMBERS VDLTAGE ISDLATION LOAD 

2 Ade 5 Ade RANGE VOLTAGE 

603-1 603-2 3-32 Vdc Optical 50 Vdc 

, 603-21" 603-22" 3-32 Vdc Optical 50 Vdc 

- 603-3 4-10 Vdc Transformer 250 Vdc 

- 603-4 10-32 Vdc Transformer 250 Vdc 

603-11 603-12 90-250 Vac Optical 50 Vdc 

" Note: 603-21, -22 have controlled rise and fan time_ 

613 Series - High Current, Transformer Isolated 

TELEDYNE CONTROL VOLTAGE MAXIMUM LOAD MAXIMUM LOAD 
PART NUMBER RANGE VOLTAGE CURRENT 

613-1 4-10 Vdc 
50 Vdc 20 Adc 

613-2 10-32 Vdc 

Solid State Computer Input/Output Interface Modules 

C76 DIP I/O ™ System 
Optically Isolated - TTL/CMOS Logic Compatible Control 

• Enable Function on 
Inputs 

• High Noise Immunity 

• Meets VDE Voltage and 
Spacing Requirements 

• T0-116 DIP Package 
(16 pin) 

PART 
NUMBER 

C76AO-l 

C76AI-l 

C76DO-1 

C76DI-l 

TYPE 

AC Output 

AC Input 

DC Output 

DC Input 

CHARACTERISTICS 

3.8-16 Vdc Input 
5-250 Vrms, 1 A Output 

90-135 Vrms and 
180-250 Vrms Inputs 

3.8-16 Vdc Inpul 
3-60 Vdc, 0.6 A Output 

9-60 Vdc Input 

C76 I/O INTERFACE SYSTEM 

Teledyne Solid State C76 DIP IIO™ Modules are 
designed for use in computerized control systems' for 
noise-free isolated interfacing of computer logic elements 
to harsh industrial environments. Modules employ custom 
microcircuits in a TO-116 DIP. Eliminates mounting tracks 
for low "per-point" cost. Meets VDE requirements. 
Features CMOS and TIL compatibility, optical isolation, 
high noise immunity and an ENABLE function on input 
modules. For use in robotics, computerized process 
control, machine tool control, programmable controllers 
and ATE. 

"'-CHI,[ 011 PROCESS 
at JIIG CO~TRlJtL£D 

SEIISORS 
(R[LAYCONUCf5, 

LIMIT 511111:11£5, 

PROCftUM;l8U CO~tROllU r-------------:-1 
'D_1l5YACI 

110_250 YAt 

[re. ) t--="-""--..., 

LDADS 
(RELAYS,IIDTORS, 

SOlEIIOIDS, 
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I 
I 
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4500 

EEM 1991 

RELAYS 4500 

TRIRIDGE CORP. RlE[E[D) RlElAYS 
* PO BOX 12420 * PITTSBURG PA. 15231-0420 * 800-537-3529 *FAX 412-899-2284 

Axial Lead Small 
101 - High Sensitivity - 1 thru 3 Pole 
Radial Lead Small: 
203 - High Sensitivity - 1.0 x 15(25.4 x 3.81) 
205 - High Sensitivity - 1.0 x .13(25.4 x 3.17) 
220 - High Sensitivity - 1.0 x .10(25.4 x 2.54) 
222 - High Dielectric -.4 (10.16) C to C 
230 - 1~4 Pole True 100 VDC Switching Form C 

1.0 x .10(25.4 x 2.54) 
260 - Like 220 Series. Porallel Coil Pins 
Radial Lead Miniature: 
226 & 228 Dip Pluggable .30 x .10(25.4 x 7.62) 
250 - High Sensitivity - 1.0 x .10(25.4 x 2.54) 
Radial Lead Large: 
216 - General Purpose - Options To 50 W 
212 - GP High Sensitivity - Options To 50 W 

1~~~CD 
I--l~~ 

I~I 
SCHEMA TICS - TOP VIEW 

TRIRDGEXXXX • :-'.l 
:::::::---.J 
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~n.J :=--::::::: :=:::--::::.: 
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TRIRIDGEXXXX • 

" , v 

" J " 
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" • 

*FULL Y MOLDED * LATCHING * DUAL COIL * 
TRIRIDGE CORP. is enjoying it's 25th year as a manufacturer of QUALITY REED RELAYS. 
Extensive use of Computer controlled Manufacturing and Testing, with Total Quality 
Management assures Efficient Production of REED RELAYS, on time, at Quality Levels 
you expect. Call, Fax, or Mail your requirements. Be assured of prompt courteous 
service. For urgent requirements, individual data sheets are sent via Fax. 

For manufacturers' sales offices, see yellow pages 8·1613 
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SOLENOIDS 

Bicron 8·1615 

Oeltrol Controls 8·1616 C-1, C-2, C-3, C-6, 
C-7, C-8, C-9, 

0-11, 0-22, 0-28, 
0-3HO, 0-4, 0-4HO, 

MEO 

OetroitCoilCo. 8·1620 O,TEEN,20,50 
Oil Immersed 

M-UNE 
28 

Oormeyer Ind. 8·1621 B, P 1 000-3000 
C 

8·1624 SP;PO 
TSP;TPO 

Electronic Specialty 8·1626 SA 

Liberty Controls 8·1627 + Magnetic Matching 
Solenoid 

Linear Motions 8·1628 ALL 

Lucas Ledex Inc. 8·1629 Rotary, 
Tubular, 

Brushless Torque 
Actuator, 

Magnetic Latching 

Oak Switch I 8·1633 2E, 3B, 3E, 5B, 5E, 
5S,6E,6S, 

34,35,36,37,38, 
39,40,41,42, 
C17-18,C8-14, 
C8-32, C12-24, 
C16-18,C16-32, 
C24-26, C24-38 

Regdon 8·1634 312,5u5,827 
R7x9,R8x7 

GOAY 
GRFY 

solenoids-4550 

-.J -.J box 

-.J 

-.J 

-.J 
-.J 
-.J 

v 
v box 

-.J 

v 
v 
v 

v v 
box 

v 
v 

v 
v 

v v 
v 

box 

v -.J box 
v 

For manufacturers'sales offices, see yellow pages EEM 1991 



4550 SOLENOIDS 4550 

LINEAR MOTION 
SOLENOIDS 
INFORMATION 

IMPORTANT ADVANTAGES 
FOR YOUR PRODUCT 

• High Performance at High/Continuous Duty-
Power Levels 

• Tough-Durable-Dependable 
• Exceptional Force \vs. Size 
• Harsh Environment Applications 
• Mil-S-4040 Capability 
• Value Priced 
• ISO 9001 Quality System 

QUALITY IRELIABILITY DESIGNED 
INTO BICRON SOLENOIDS: 

FOR YOUR DESIGN 
• Custom Designed Configurations to 
• Your Requirements 

- Power 
- Envelope 
- Temperature 
- Submersible 

• Your Construction 
- Box Frames 
- C Frames 
- Tubular Frames 
- Poppet Valves 

• Your Insulation Systems 
- Including Class H 

BICRON, established in 1964, is a manufacturer of 
"Modified Standard" and "Special Solenoids". Our 
products have found application in the Aerospace, 
Automotive, Door Hardware, Medical, Military, Off
highway and Trucking markets. The Total Quality 
Management process at BICRON has enabled us to 
be certified by numerous customers. 

~BICRON~ 
"Excellence Through Teamwork" 

WITH BICRON 
• Custom Designed Products at Standard Product 

Prices 
• Personallndepth Commitment 
• Design Engineer Assigned to Your Project Until 

Completion 
• Fast Prototype Deliveries 
• Capacity to Meet Your Most Demanding Production 

Runs 
• Proven Computer Aided Designs 
• State of the Art Machining and Tooling Facilities 
• 25 Years Solenoid Product Know-How 

CUSTOM SOLENOIDS 
We provide the expertise you expect 
and the delivery you require. 

A selection of products produced for many of our 
OEM customers. 

FOR TECHNICAL ASSISTANCE 
CALL 203/824-5125 
FAX 203/824-1137 

FREE LITERATURE AVAILABLE 
Application and Design Notes 
Specification Guidelines 

Bicron Electronics Co. 
50 Barlow Street 
Canaan, CT. 06018 

EEM1991 For manufacturers' sales offices, see yellow pages 8·1615 



, 4550 SOLENOIDS 4550 

DEI:rROL SOLENOIDS :~~.A.,SEE SECTION 4500 FOR RELAYS 

C-1 PULL TYPE 

Stock No. 

53704-82 
53704-83 
53704-88 
53704·89 

Volts! 
Type 

12VDC 
24VDC 
12VDC 
24VDC 

C-2 PULL TYPE 

Stock No. Volts! 
Type 

53702-82 12VDC 
53702-83 24VDC 
53702-88 12VDC 
53702-89 24VDC 

C-3 PULL TYPE 

Stock No. Volts! 
Type 

53725-82 12VDC 
53725-83 24VDC 
53725-8S 12VDC 
53725-89 24VDC 

Stock No. 

53685-83 24VDC 
53686-83 24VDC 
53687-94 120VAC 
53688-94 120VAC 

Stock No. Volts/ 
Type 

53634-83 24VDC 
53635-83 24VDC 
53637-94 120VAC 
53638-94 120VAC 

8-1616 

• Duty 

Cont. 
Cont. 
Int. 
Int. 

Duty 

Cont. 
Cont. 
Int. 
Int. 

Duty 

Cont. 
Cont. 
Int. 
Int. 

Cont. 
Int. 

Cont. 
Int. 

Duty 

Cont. 
Int. 

Cont. 
In,t. 

L = 13/16 
H = 7/16 
W =23/64 
WIRE LEADS 

Resist. 
(Ohmsl 

50 
200 
12.2 

50 

L =63/64 

Coil 

H = 17/32 
W= 31/64 

'WIRE LEADS 

Coil 

Resist. 
(Ohms) 

32 
128 

8 
32 

L = 7/32 
H = 11/16 
W = 19/32 
WIRE. LEADS 

Coil 

Resist. 
(Ohms) 

25 
100 
6.2 
25 

Power 

3W 
3W 

12W 
12W 

Power 

4.5W 
4.5W 
18W 
18W 

P-

6W 
6W 

24W 
24W 

C-6 PULL TYPE 
L = 1-1/8 
W = 55/64 
H = 1-17/64 

NOTE. Standard intermittent duty at nominal 
voltage Is 25%, maximum on time Is 30 seconds. 
Approx. 35 sq. in. he~t sink is required. 

STROKE (INCHES) FORCE (OUNCES) 

DC Cont. 
DC Int. 

1116 

1-1/4 
4 

1/8 

3/4 
2·3/4 

3/16 

112 
2 

1/4 

7/16 
1-3/4 

318 

1/4 
1 

NOTE. Standard Intermittent duty at nominal 
voltage is 25%, maximum on time Is 30seconds. 
Approx. 50 sq. In. heat sink Is required. 

STROKE (INCHES) FORCE (OUNCES) 

DC Cont. 
DC Int. 

1/16 1/8 3/16 1/4 1/2 

3-3/4 1-3/4 1-1/4 1 114 
12 6-112 5 4 1-114 

NOTE: Standard intermittent duty at nominal 
voltage Is 25%, maximum on time Is 30seconds. 
Approx. 65 sq. In. heat sink Is required. 

STROKE (INCHES) FORCE (OUNCES) 

1/16 

DC Cont. S 
DC Int. 30 

1/8 3/16 1/4 1/2 

3-114 2-1/4 1-314 1 
13 9 8 4 

NOTE: Standard intermittent duty cycle at 
nominal voltage is one (1) minute on and 
three (3) minutes off. 

.187 QUICK CONNECT/SOLDER TERMINALS 

STROKE (INCHES) FORCE (OUNCES) 
Resist. 

Power (Ohms) 1116 1/8 3/16 1/4 

124 4.7W DCCont. 7 3 2 1-112 
50.S 12W DC Int. 15 8 5 3-112 
776 6,8VA AC Cont. 10 7 5 4 
327 19.6VA AC Int. 21 13 11 S 

C-7 PULL TYPE STROKE (INCHES) FORCE (OUNCES 

L = 1-9/64 1/16 1/8 3/16 1/4 
W = 1-1/16 

DC Cont. 19 8 5 3 H = 1-13/32 
. 187 QUICK CONNECT/ DC Int . 28 12 8 5 
SOLDER TERMINALS AC Cont. 17 12 10 8 

AC Int. 30 22 19 17 

Coil NOTE. Standard Intermittent duty cycle at nominal voltage Is three 

Resist. Power 
(3) mlr1utes on and nine (9) minutes off. 

(Ohms) DELTROL ALL DIMENSIONS ARE NOMINAl. 

118 5W oonlipols 10 .'V~K>NOF"LT_CO" 50.5 11.5W , 
509 7.8VA 
220 21VA 2745 S. 19th Street, Milwaukee, Wisconsin 53215 

. Phone (414) 671-6800, Telex,2-6871,Fax (~14) 671-6809 

For manufactl,lrers' sales offic;es, see yellow pages EEM 1991 



Stock No. 

53713-82 
53713·88 
53712-84 
53712·90 

Stock No. 

53676-83 
53677·83 
53673·94 
53674·94 

Stock No. 

53736·81 
53736-82 
53736-87 
53736-88 
53738-84 
53738·90 

Stock No. 

53723-81 
53723-82 
53723-87 
53723-88 
53724·84 
53724·90 

Stock No. 

53708-81 
53708-82 
53708-87 
53708·88 
53706-84 
53706·90 

EEM 1991 

Volts! 
Type 

24VDC 
24VDC 

120VAC 
120VAC 

24VDC 
24VDC 

120VAC 
120VAC 

Volts! 
Type 

12VDC 
24VDC 
12VDC 
24VDC 

120VAC 
120VAC 

Volts! 
Type 

12VDC 
24VDC 
12VDC 
24VDC 

120VAC 
120VAC 

12VDC 
24VDC 
12VDC 
24VDC 

120VAC 
120VAC 

Duty 

Cont. 
Int. 

Cont. 
Int. 

Cont. 
Int. 

Cont. 
Int. 

Duty 

Cont. 
Cont. 
Int. 
Int. 

Cont. 
Int. 

Duty 

Cont. 
Cont. 
Int. 
Int. 

Cont. 
Int. 

Cont. 
Cont. 
Int. 
Int. 

Cont. 
Int. 

SOLENOIDS 4550 

SOLENOIDS MADE 
IN U.S.A. SEE SECTION 4500 FOR RELAYS 

C-8 PULL TYPE 
L = 1·3/16 
W = 1·9/32 
H = 1·11/16 

NOTE: Standard intermittent duty cycle at 
nominal voltage Is three (3) minutes on and 
nine (9) minutes off. 

.187 QUICK CONNECT/ 
SOLDER TERMINALS 

STROKE (INCHES) FORCE (OUNCES) 

Resi$t. 
Power 1/8 3/16 (Ohmsl 1116 1/4 

93.3 6.5W DC Cont. 20 11 7 5 
37.5 16W DC Int. 42 27 19 14 

346 9.5VA AC Cont. 16 11 10 9 
151 25VA AC Int. 32 24 21 20 

C-g PULL TYPE NOTE: Standard Intermittent duty cycle 
at nominal voltage is three (3) minutes on 

L = 1·1/16 and nine (9) minutes off. AC intermittent 
W = 1·3/8 duty cycle is one (1) minute on and four 
H = 1·13/16 (4) minutes off. APprox. 10 sq. in. heat 
• 187 QUICK CONNECT/SOLDER TERMINALS sink required • 

STROKE (INCHES) FORCE (OUNCES) 
Power 

1/16 1/8 3/16 114 1/2 

66.5 8.6W DC Cont. 26 17 12 9 3 
37.6 15.5W DC Int. 42 28 22 16 5 

240 13.7VA AC Cont. 21 16 15 14 10 
84.1 52VA AC Int. 54 43 39 37 27 

0-11 PULL TYPE 
L = 1·27/32 
W = 15/16 
H = 1·3/16 

NOTE: Standard intermittent duty cycle 
at nominal voltage is three (3) minutes on 
and nine (9) minutes off. 

.187 QUICK CONNECT/SOLDER TERMINALS 

Resist. 
Power STROKE (INCHES) FORCE (OUNCES) (Ohms) 

18 8W 1116 1/8 3/16 1/4 1/2 3/4 
72 8W 
8 18W DC Cont. 38 28 16 11 4 3 

32 18W DC Int. 55 40 24 22 10 6 
200 12VA ACCont. 14 12 9 8 7 6 
85 42VA AC Int. 45 25 20 18 15 14 

0-22 PULL TYPE 
L = 1·1/4 
W = 3/4 
H = 3/4 
.187 QUICK CONNECT/SOLDER TERMINALS 

NOTE: Standard intermittent duty cycle 
at nominal voltage is 25% with three (3) 
minutes max. on and nine (9) minutes min. 
off in a repetitive cycle. Approx. 10 sq. in. 
heat sink required. 

Resist. 
Power (Ohms) 

35 4.2W 
141 4.2W 

14.8 9.6W 
60 9.6W 

1,090 6.5VA 
724 8.5VA 

0-28 PULL TYPE 

L = 1·1/4 
W = 1 
H = 1·7/32 
.187 QUICK CONNECT/ 
SOLDER TERMINALS 

Resist. 
(Ohms) 

27.1 
108 

12.7 
51 

420 
220 

Power 

5.5W 
5.5W 

1'.5W 
1'.5W 
8VA 

21VA 

STROKE (INCHES) FORCE (OUNCES) 

1/16 1/8 3116 1/4 3/8 

DC Cont. 9 4 2·1/2 1·3/4 1 
DC Int. 20 10 6 4 2 
AC Cont. 6 3·1/2 2·3/4 2·112 1·3/4 
AC Int. 8·1/2 5·1/2 4 3·112 2·112 

STROKE (INCHES) FORCE (OUNCES) 

1116 1/8 3116 1/4 112 

DC Cont. 20 10 6 4 2 
DC Int. 35 19 12 8 3 
AC Cont. 16 12 10 8 4 
AC Int. 29 20 17 14 6 

NOTE: Standard intermittent duty cycle at nominal voltage is three 
(3) minutes on and nine (9) minutes Off. 

DELTROL 
l1ontipois /. D'''$.",OFDELT_CO'' 

2745 S. 19th Street, Milwaukee, Wisconsin 53215 
Phone (414) 671-6800, Telex 2·6871, Fax (414) 671-6809 

For manufacturers' sales offices, see yellow pages e·1617 



4550 SOLENOIDS' 4550 

DELTROL SOLENOIDS :~~.A: SEE SECTION 4500 FOR RELAYS 

L = 1-9/16 
W = 1-7/16 
H = 1-5/8 

NOTE: Standard Intermittent duty cYcle at 
nominal voltage Is three (3) minutes on and 
nine (9) minutes off. 

L = 1-3/4 
W = 1-7/16 
H = 1-5/8 

NOTE: Standard Intermittent duty cycle at 
nominal voltage 15 three (3) minutes on and 
nine (g) minutes off. 

=2 
= 1-7/16 
= 1-5/8 

0-2 PULL TYPE 
Coil 

Stock No. Volt"" Duty 
Resist. 

Power Type (Ohms) 

53728-81 12VDC Cont. 13.6 10.5W 
53728-82 24VDC Cont. 54.7 10.5W 
53728-87 12VDC Int. 4.92 29W 
53728-88 24VDC Int. 20.0 29W 
53729.a4 120VAC Cont. 139 13VA 
53729-90 120VAC Int. 47.0 44VA 

STROKE (INCHES) FORCE (OUNCES) 

1/16 1/8 3/16 1/4 1/2 3/4 

DC Cont. 84 50 34 23 8 4 
DC Int. 122 97 74 56 21 9 
AC Cont. 27 20 17 16 14 5 
AC Int. 69 56 50 45 36 15 

0-3HO PULL TYPE 
Coil 

Stock No. 
Voltsf Duty 

Resist. 
Power Type (Ohms) 

53732-81 12VDC Cont. 12.8 1'.2W 
53732-82 24VDC Cont. 51.5 l'.2W 
53732-87 12VDC Int. 5.3 27W 
53732-88 24VDC Int. 21.4 27W 
53733-84 120VAC Cont. 109 20VA 
53733-90 120VAC Int. 27 115VA 

STROKE (INCHES) FORCE (OUNCES) 

1/16 1/8 3116 1/4 1/2 3/4 

DC Cont. 110 72 45 31 10 4 
DC Int. 150 124 96 72. 25 10 
ACCont. 35 26 23 22 21 13 
AC Int. 112 88 80 78 68 40 

0-4 PULL TYPE 
Coil 

Stock No. 
Volts! Duty Resist. Power Type (Ohms) 

53717-81 12VDC Cont. 12.3 l'.5W 
53717-82 24VDC Cont. 50.4 l'.5W 
53717-87 12VDC Int. 3.0 47.6W 
53717-88 24VDC -Int. 12.3 47:6W. 
53718-84 120VAC Cont. 133 ".5VA 
53718-90 12QVAC Int. 37 60VA 

STROKE (INCHES) FORCE (OUNCES) 

1116 118 3116 1/4 1/2 3/4 

DC Cont. 94 66 46 34 14 7 
DC Int. 142 122 106 92 52 30 

NOTE: Standard Intermittent duty cycle at AC Cont. 12 10 9 9 10 13 
nominal voltage Is three (3) minutes on and AC Int. 44 38 34 32 38 46 
nine(g)minuteso~ff~. __________________________ ~~~~~~~~~~;;;;~~~~~~~~~~~~~ 

L =12-3/16 
W = 1-7/16 
H = 1-5/8 

NOTE: Standard Intermittent duty cycle at 
nominal voltage Is three (3) minutes on and 
nine (g) minutes off. 

Stock No. 

53719-81 
53719-82 
53719-87 
53719-88 
53720-84 
53720-90 

Voltsf 
Type 

12VDC 
24VDC 
12VDC 
24VDC 

1:Z0VAC 
120VAC 

Duty 

Cont. 
Cont. 
Int. 
Int. 

Cont. 
Int. 

STROKE (INCHES) FORCE (OUNCES) 

Resist. 
(Ohms) 

12.1 
49.2 

3.8 
15.2 
72.4 
19.1 

1116 1/8 3116 

DC Cont. 
DC Int. 
AC Cont. 
AC Int. 

116 
160 
24 
84 

85 
136 
20 
72 

60 
114 

19 
64 

Coil 

Power 

1'.7W 
l'.7W 

38W 
3aw 
32VA 

170VA 

1/4 ( 1/2 

42 
98 
18 
60 

16 
46 
21 
66 

3/4 

8 
26 
24 
76 

DELTROL 
oolTlipols /0 .'.".",OF .. """,co .. 

ALL DIMENSIONS ARE NOMINAL. 

2745 S. 19th St_, Milwaukee, WI !i3215, Phone (414) 611-6800. Telex 2·681,. Fax (414) 611·6809 
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4550 SOLENOIDS 4550 

DELTROL SOLENOIDS MADE 
IN U.S.A. SEE SECTION 4500 FOR RELAYS 

MED-8 X 1 

Coil 

Volts! Resist. 
Stock No. Type Duty (Ohms) Power 

53762..s1 12VDC Cont.-Pull 36 4W 
53762-87 12VDC Int.-Pull 12 12W 
53762-82 24VDC Cant.-Pull 139 4W 
53762-88 24VDC Int.-Pull 48 12W 
53766-82 24VDC Cant.-Push 139 4W 
53766..s8 24VDC Int.-Push 48 12W 

MED-8 X 1-1/2 

Coil 

Volts! Resist. 
Stock No. Type Duty (Ohms) Power 

53764-81 12VDC Cont.-Pull 29 5W 
53764-87 12VDC Int.-Pull 9.6 15W 
53764-82 24VDC Cant.-Pull 115 5W 
53764-88 24VDC Int.-Pull 38.4 15W 
53768-82 24VDC Cont.-Push 115 5W 
53768-88 24VDC Int.-Push 38.4 15W 

MED-12 X 1-1/2 

Cail 

Volts! Resist. 
Stock No. Type Duty (Ohms) Power 

53751-81 12VDC Cont.-Pull 25 6W 
53751-87 12VDC Int.-PUll 10 15W 
53751-82 24VDC Cant.-Pull 100 6W 
53751..s8 24VDC Int.-Pull 40 15W 
53761-81 12VDC Cant.-Push 25 6W 
53761-87 12VDC Int.-Push 10 15W 
53761..s2 24VDC Cant.-Push 100 6W 
53761..s8 24VDC Int.-Push 40 15W 

MED-16 X 1-1/8 

Coil 

Volts! Resist. 
Stock No. Type Duty (Ohms) Power 

53754-81 12VDC Cant.-Pull 19 8W 
53754-87 12VDC Int.-Pull 7.5 19W 
53754-82 24VDC Cant.-Pull 75 8W 
53754-88 24VDC Int.·Puil 30 19W 
53759-82 24VDC Cant.-Push 75 8W 
53759..s8 24VDC Int.-Push 30 19W 

MED-16 X 2 

Coil 

Volts! Resist. 
Stock No. Type Duty (Ohms) Power 

53753-81 12VDC Cant.-Pull 15 lOW 
53753-87 12VDC Int.-Pull 6 24W 
53753-82 24VDC Cant.-Pull 60 lOW 
53753-88 24VDC Int.-Pull 24 24W 
53757-81 12VDC Cont.-Push 15 lOW 
53757-87 12VDC Int.-Push 6 24W 
53757-82 24VDC Cant.-Push 60 lOW 
53757-88 24VDC Int.-Push 24 24W 

DELTROL 
ODnt;PDis I 0 ..... ~NOF."' ... CO .. 

/! '" 

PUSH TYPE PULL TYPE 

Oia. = 1/2 
L=1 

NOTE: Standard intermittent duty 
cycle Is one (1) minute on and three 
(3) minutes off. 
Mtg. Thread Size: 3/8 - 32 x 1/4" L. 

STROKE CINCHES) FORCE (OUNCES) 

1116 

DC Cant. 4 
DC Int. 7 

PUSH TYPE PULL TYPE 

1/8 3116 1/4 

2 
4 

1-1/4 
3 

Oia_ = 1/2 
L = 1-1/2 

1 
2-1/2 

NOTE: Standard Intermittent duty 
cycle is one (1) minute on and three 
(3) minutes off. 
Mtg. Thread Size: 3/8 - 32 x 1/4" L. 

STROKE CINCHES) FORCE (OUNCES) 

1/16 

DC Cant. 4-1/2 
DC Int. 9 

1/8 3116 1/4 5116 

2-1/2 2 1-3/4 1-1./2 
6 4-1/2 4 3-1/2 

Oia. = 3/4 
L = 1-1/2 

NOTE: Standard intermittent duty 
cycle is one (1) minute on and three 
(3) minutes off_ 
Mtg. Thread Size: 9/16 - 18 x 3/8" L. 

STROKE CINCHES) FORCE (OUNCES) 

DC Cant. 
DC Int. 

1116 

18 
32 

1/8 

10 
22 

PUSH TYPE PULL TYPE 

3116 

6-1/2 
15 

Ola. = 1 
L = 1-1/8 

1/4 

5 
12 

318 

3 
7-1/2 

1/2 

2 
5-1/2 

NOTE: Standard Intermittent duty 
cycle is one (1) minute on and three 
(3) minutes off. 
Mtg. Thread Size: 3/4 - 16 x 3/S" L_ 

STROKE CINCHES) FORCE (OUNCES) 

DC Cant. 
DC Int. 

1116 

38 
77 

PUSH TYPE PULL TYPE 

1/8 

17 
46 

Oia. = 1 
L=2 

3/16 

10 
25 

1/4 

7 
16 

318 

4 
6 

NOTE: Standard Intermittent duty 
cycle Is one (1) minute on and three 
(3) minutes off. 
Mtg. Thr!lad Size: 3/4 - 16 x 3/S" L. 

STROKE CINCHES) FORCE (OUNCES) 

1/16 1/8 3116 1/4 3/8 1/2 5/8 

DC Cont. 57 35 24 17 11 8 6 
DC Int. 80 58 46 37 27 20 15 

ALL DIMENSIONS ARE NOMINAL. 

2745 S. 19th St., Milwaukee, WI 53215, Phone (414) 671-6800, Telex 2-6871, Fax (414) 671-6809 
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4550 SOLENOIDS 4550 

oecco®Solenoids 
The standard by which aI/ others are measured! 
Today's leadinQ designers and manu
facturers of high-tech machinery and 
equipment look to Decco for top quality 
solenoids that perform flawlessly and 
dependably. Detroit Coil Company is a 
pioneer in the development of AC, DC, push 
and pull solenoids for use in virtually every 

INDUSTRIAL AC SOLENOIDS 
Our "0" Series. Teen Series, 20 & 50 
Series' AC solenoids generate forces from 
1.7 to 30 Ibs. with strokes up to 1 inch. 
Push or pull models, horizontal or vertical 
mounting. 

M-liNE AC SOLENOIDS 
These sealed, molded "0" and "00" 
Series push solenoids dissipate heat quickly 
for cooler operation. 2.6 to 4.2 Ibs. force. 
. 25 inch max. stroke. 6" leads are stand
ard; plug-in connections optional on "0" 
Series. 

"PACKAGED" AC SOLENOIDS 
Our Series 710 solenoids are standard Teen 
Series models in a die cast zinc alloy cover. 
Forces from 4.50 to 10.25 Ibs. Max. stroke 
50 inch. Plug-in connection. 

OIL IMMERSED AC SOLENOIDS 
Sealed in oil within a die cast housing. Pro
vides high power and cool performance in 
dirty or corrosive atmospheres. 7 models. 
.31 to .50 inch max. strokes. 4.5 to 10.25 
lb. force. 

conceivable industrial application. Sole
noids are our only product, and we're proud 
of our technological advances. Our experi
enced staff's many years of accumulated 
know-how is yours for the asking. Standard 
models or specials, we'll help you solve 
your actuation problems. 

TUBULAR DC SOLENOIDS 
For limited space applications. Fast and 
powerful, 3 sizes, 3 duty cycles, push or 
pull. 5/8", 7/8" & 1-1/8" diameter. 
Customized models available on request. 

THE "PILOT" VALVE OPERATOR 
For OEM valves. Compact, low wattage, 
long service life. AC or DC .models. DI N, 
Pipe spud or wire lead connections. Threads 
into valve body . 

ECONOMY PILOT 
An improved valve operator - simple in 
deSign, easy to install, economically priced. 
AC or DC. Standard ISO electrical connec
tions. 

CUSTOMIZED SOLENOIDS 
We will gladly give you experienced 
assistance in developing special AC or 
DC models to meet your special re
quirements. 

DETROIT COIL COMPANY 
2435 Hilton Road. Ferndale, Michigan 48220 
Phone: (313) 398-5600 • Fax: (313) 398-0481 

MADE IN USA 

8-1620 For manufacturers' sales offices, see yellow pages EEM 1991 
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DORMEYER INDUSTRIES 
3418 N. Milwaukee Ave., Chicago, IL 606411 Tel: (1-312) 283-4000 Fax: (1-312) 283-4927 

Laminated 
AC Solenoids 

SERIES 1000 
Standard Voltages: 
AC: 240, 120, 48 and 24 
Other AC voltages available 
on request. 

AC CONTINUOUS DUTY 

,. 
STROIC£ININCtES 

SERIES 2000 
Standard Voltages: 
AC: 240, 120, 48 and 24 
Other AC voltages available 
on request. 

AC CONTINUOUS DUTY 

• I 
2 t-

f.t roo'lloIUlTEO'4.l'JIG("OC 

V/"']u1loIlATEO'otILTAGE,es-t. 

0 h 
1)( 

4 
I ..... ~ 

r----

'" 
STROKE IN I«:HES 

1/2" STACK 

AC INTERIlITTENT DUTY 

3/4" STACK 

AC INTERIlITTENT DUTY 

II I 

2~ I- ~KXI''''iJlTEO~35"C 
;:rF"'II"TED\o"TMiE'6~C 

o \ I'<: 
k I--

t-f-1-1-- J'., 
4 

J'-. 

STROKE IN 1NCt£S 

Standard Voltages 24 to 480 VAC 
Stroke Length 0 to 11/4" 
Pull Force up to 23 Ibs. 

Super "T" Laminated Solenoids 
are designed to meet high pull 
force AC applications. 

SERIES 1 000 - 3/4" STACK 
Standard Voltages: 
AC: 240, 120,48 and 24 ",- •• 
Other AC voltages available l 
on request. 

, 
16O!f*"" 

L 

AC CONTINUOUS DUTY 

r-1427U •• -- 81!17R£F r 
I ~--- I I i 

",-060*001 

~.387Uto 

AC INTERIlITTENT DUTY 

2O-~=::TJ·· 

o· 

SERIES 3000 - 1" STACK 
Standard Voltages: 
AC: 240 and 120 
Other AC voltages available on request. 

AC CONTINUOUS DUTY AC INTERIlITTENT DUTY 

I 
.. 

.~ f-pj;:'.:::= :: f-f- 4 
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V t----
• h 

Ii( l-- ~ • / 
t--e-e- Yr 

of--~=::== ~f-I-
I I 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1621 



4550 SOLENOIDS 4550 

DORMEYER INDUSTRIES 
3418 N. Milwaukee Ave., Chicago, IL 60641 I Tel: (1-312) 283-4000 Fax: (1·312) 283-4927 

DCTubular 
Solenoids 

Standard Voltages: 12 to 24 VDC 
Stroke Length: 0 to Y2" pull, 
o to 3/16" push 
Force - pull: up to 70 oz. 
Force push: up to 50 oz. 

Tubular solenoids are designed to 
offer very high reliability and ex
ceptionally high cycle life. Both 
push and pull models are 
available. 

C!IID. 
P·2 PULL TYPE 
Standard Voltages: 
DC: 12 and 24 
Other DC voltages available on request. 

... , 
SoIerIakIlael\olllnIn """",I.aposhlon. 
Tl\k:lcneuol_lmgplMe,lackwllSller 
anoirnowntingnulilhouldnot_Md,315 
II1II •. Mounilllll plate tIIlcknBlS, .125 ,"I~, 

p·a PUSH TYPE 
Standard Voltages: 
DC: 12 and 24 
Other DC voltages available on request. 
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p·e PULL TYPE 
Standard Voltages: 
DC: 12 and 24 
Other DC voltages available on request. 

HOM: 
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P·10 PUSH TYP. 
Standard Voltages: 
DC: 12 and 24 
Other DC voltages available on request. 
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DORMEYER INDUSTRIES 
3418 N. Milwaukee Ave., Chicago, IL 606411 Tel: (1·312) 283-4000 Fax: (1·312) 283·4927 

C FRAME SERIES 
Standard Voltages: 12 to 240 VAC 
and 6 to 115 VDC 

The C Frame Series is our lowest 
cost line of solenoids. We are tool· 
ed for high volume production. 
Mounting hole locations and 
dimensions, terminals styles , as 

Stroke Length: 0 to %" 
Pull Force: up to 45 oz. 

, 
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BOX FRAME SERIES The Box Frame Series provides a 
longer stroke length than the C 
Frame Series along with a 
measureable increase in opera· 
tional pull force. As with all of our 
products, tooling for high volume 

Standard Voltages: 12 to 240 VAC 
and 6 to 115 VDC 
Stroke Length: 0 to 1 %" 
Pull Force: up to 45 oz. 
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EEM 1991 For manufacturers' sales offices, see yellow pages 

well as plunger configurations, are 
easily modified with our existing 
tooling to meet custom customer 
requirements. 

C Frame Range of Sizes: 

From-
.812 H .750 W 1.125 L 
To-
2.125 H 1.312 W 1.657 L 

production is in place. Mounting 
hole locations and dimensions, 
terminal styles, as w.ell as plunger 
configurations, are easily modified 
with our existing tooling to meet 
custom customer requirements. 

B Frame Range of Sizes: 

From-
.750 H .750 W .765 L 
To-
2.045 H 1.742 W 3.06 L 

8-1623 
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. , 

el e c t r o· m e c h aDi s. s 
INCORPORATED 

P.O BOX A, FAX (818)303-2189 
AZUSA, CALIF. 91702 
AREA CpDE (818) 359-2535 

MINI-SOLENOID 
ACTUATORS 

SP SERIES 
PUSH TYPE 

rJ~~I~- _~-1E:JI' tr-e-,I . C ~K" 
II _ G M dl Termination, •....• Heav~ Leads - PVC, Type BU, 5" 1£ ~I F Wire ................... 130°C Magnet Wire 

I--- A' ----j.: II I' Terminals - Solder Lugs 
L I- B --I Tape, •.•••.•..•••.••.•• Mylar . 

Bobbin, ••.••.••.•...• 30% Glass Filled Nylon 
Tip, ..••••••....•.....•• Delrin 
Pushrod, .•....•...•• Phosphor Bronze 
Tol: ..................... xxx ±.OO5 

TAPPED (2) STD r --+r#NNr-~-8r~lt~~ol 
. H -+-J+ 

. 3, 6, 12, 24, 48 VDC 

SPECIFICATIONS 
Note: Dimension L is shown with solenoid in energized position. Return Spring and Delrin Tip are Standard on all SP Series. 
Part 
No. A B C 0 

SP·25 .548 .236 .093 .036 . 100 

SP-37 .820 .360 .125 .051 .150 

SP-50 .980 .488 .125 .051 .t87 

~P-62 1.215 .600 .187 .091 .250 

SP-75 1.621 .730 .240 .091 .306 

Standard Coils 105°C, Hi Temp Available. 

PO SERIES 
PULL TYPE 

Ma.. Weight 
G H K M S Stroke" Oz. 

.298 .093 1/ • .136 1/8 .84 .180 '1. .1 

.430 .125 5f1. '1. '11. 1/. 1.22 .250 3fs .3 
1.510 .150 '12 3fs 7132 5/1. 1.44 .285 '12 .7 
.691 .178 5Ja 7h. 1/. 7h. 1.732 .391 5Ja 1.2 
.838 .172 5Ja 7/16 1/. '12 2.15 .473 '" 2.7 

" Max Stroke, Standard Pushrod length. 

Wire: •......•..••...•.• 1300 C Magnet Wire 

Tapped 
Holes 

1-72 

1-72 

1-72 
4-40 
4-40 

Wattage 
Nom. 

4.5 

Termination, •....• Heavy Leads - PVC, Type BU, 5" 
Terminals - Solder Lugs 

Tape, .................. Mylar 
Bobbin: .............. 30% Glass Filled Nylon 
Tip: •..•....•........... Delrin 
Push rod: .......•.... Phosphor Bronze 
Tol: ...••.•........•...•. xxx ±.005 IQJ H ~o ELL I . - L* 

J..- B -I R 

SPECIFICATIONS 
Note: Dimension L is shown with solenoid in energized position. 
Part Ma.. Weight Tapped Wattage 
No. A B F H K M 0 P R Stroke Oz. Holes Nom. 
P0-25 .548 .236 . 100 . 298 1/ • .136 1fa .672 .180 .100 .025 .062 .031 '1. .1 1-72 
P0-37 .820 .360 . 150 .430 5f1 • 'I. 3(16 'I. .892 .250 .150 .051 .075 .031 3fs .3 1-72 
PO-50 .980 .488 .187 .510 '12 'fa 7132 5f1. 1.074 .285 .200 .063 .106 .063 '12 .7 1-72 4.5 
PO-62 1.215 . 600 . 250 .691 5Ja 7h. '1. 7h • 1.340 .391 .200 .063 .094 .063 5Ja 1.2 4-40 6 
P0-75 1.621 .730 .306 .838 5Ja 7ho '14 '12 1.797, .473 .200 .063 .094 .063 '" 2.7 4-40 

Standard Coils 105°C, Hi Temp Available. 

. SPECIALS 
ELECTRO-MECHANISMS, INC., is completely equipped, both engineering and production wise, 
to supply you with variations of our solenoids that you might need for your application. We are' 
also capable of designing special types that you might need within the size range of our products. 
We would appreciate the opportunity to help you solve design and application problems you may 
have in the area of miniature sol.enoid actuators. 

The force charts below represent three different duty 
cycles. 
Nominal voltage represents continuous duty. 
2X Nominal voltage relll'esents a 25%, intermittent duty 
cycle 4X Nominal voltage represents a 6% intermittent 
duty cycle. . 
The duty c¥cle conSists of two factors: 
1. Percentage of time solenoid is energized in one com

plete operating cycle. 
. Time On 

, (Ref: DUTY CYCLE = Time On + Time Off X 100) 

2. Length of time of the longest single energization in 
one complete operating cycle. 

Sp·25· 

: ~++-++-+-+-H 

SP·37 

~TGE 
00 

SP-50 

SP·Ilt 

INCH~S fROM CLOSED POSITION INCH~S f~OM CLOSED POSITION 

All forces shown are at 25° ambient. For use at higher 
ambient temperatures use the chart below to determine 
force at any given temperature. 

% OF FoRce)c c 

:~nlftHI~ 
o 200 40C SOC 8D"C 1000 120'0 140"0 16O'C 180'0 2!XtC 

FEATURES 
ELECTRO-MECHANISMS micro-miniature solenoids offer 
you static and impact forces equal to standard solenoids 
2 to 3 times the sile of these units. 
Because of their small size, they have extremely fast 
reaction time. As fast as 2 msec at 4x nominal voltage. 
The uni'que design of PUSH or PULL action, offers many 
applications beyond the conventional pull type ·solenoid. 
A complete line of 15 solenoids from ~" 0.0. to 1.2S()I' 
0.0. allows you to choose the correct solenoid with the 
force you require, from stock items. 

. The units are highly reliable with life of many millions 
of operations . 
The solenoids are also available with coils in Class F 
and Class H for high temperature requirements. 
Simplicity of design helps keep the costs down and al
lows us to pass these savings on to you, our customer . 

TYPICAL APPLICATIONS 
• Hammers for high speed 

printers 
• Camera shutter 

actuators 
• Locking mechanisms for 

switches, adding ma
chines and typewriters 

• Interpossers for card 
punching and tape 
perforation 

• Cam actuation 
• P~n lifters for plotters 

• Event markers for, chart 
recorders 

• Key actuators for 
numerical readouts on 
typewriters and adding 
machines 

• For life testing 
different devices 

• For indicator flags 
• Sensing devices 
• Remote switching and 

actuation 
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.. 

J.eA. electro-mechanisms ... v .. INCORPORATED 

P.O BOX A FAX (818) 303-2189 
AZUSA, CALIF. 91702 
AREA CODE (818) 359-2535 

MINIATURE TUBULAR SOLENOIDS 

5116" DlA. X .625 
2 WATTS 
MODELS TPO-TSP-30 

HOLE 
DlA. 

AVAILABLE PUSH or PULL 
TPO PULL TSP PUSH 

17/32" DIA. X 1.00 
4.5 WATTS 

FORCE-DUTY CYCLE DC 

TPO-30 TSP-30 

0: 01.1 liE I- !lie 1: GE 

10 .100 ..2IJO .aoo 
1_ INCttESFRot.ICLOSEtlPOStTION 

MODELS TPO-TSP-55 
FORCE-DUTY CYCLE DC 

TPO-45 TSP-45 1 ~~ /-'_.245-11.1351 I .980 ---I 
I I .. IIO~ ~ -/220r I "t-t-+++-+-H-+-H 

*~_-ts?~ .. -III - - -1- !-II++++-IH-+++-i 
.063 ~ -r-~ I'~' . ~ .. 

'SLOT I -it-.2oo ~ 1ItIt-++++-t--l-+-H 

'WIDTH .063 '116- 24 NF "~;II~Sjrn ox " ~~LE THREAO 1-..,,,, ... 
INOHE$ fROM CLDIEO POSITtON 

All forces shown are at 25° ambient. For use at 
-------------- higher ambient temperatures use the chart below -------------

to determine force at any given temperature. 

1k" DlA. X .875 
3 WATTS 
MODELS TPO-TSP-45 

FORCE-DUTY CYCLE DC 

1 D~O r_.240-I1·16°1 I .860 ---I TPO-55 TSP-55 

I 1080~ ~ -{250r-r ___ -. I 

4=~-'.$=~- -- -1-
.051 I -mr:~ 
SLOT -l ~ '/,--28NF 
WIDTH ~~~E THREAD 

DIA. 

PO-100 SERIES 
60° CONICAL 
11.5 WATTS 

AVAILABLE PUSH TYPE 

SPECIFICATIONS 

Part 
No. A 8 D E F 

SP-loo 2.270 1.254 .092 .500 1.254 

PO-100 2.270 1.254 - .500 1.254 

H 

1.115 

1.115 

I J 

.750 .430 

.750 .430 

Standard Calls 130DC, HI Temp Calls Available. • Not Applicable. 

K L M 0 P 

.040 .752 .627 -
.700 .627 .375 .143 

R 

.100 

.168 

S 

-
.100 

3/4" DIA. X 1.160 
6 WATTS 
MODEL TPO·65 

Height 
of Max. 

T Terms Stroke 

.343 .365 I 

.365 I 

.096 
HOLE 
DIA. 

Tapped Weight 
Holes Oz. 

6-32 10 

6-32 10 

EEM 1991 For manufacturers' sales offices, see yellow pages 

FORCE-DUTY CYCLE DC 
TPO-55 

-j 
~ 140H-t-t-++·++-t-I-i 

-. m 120t-t-t-t-+++-+--H-i 
g l00IH-+-++++-+-H-i 
Ii .. &+-+++-+-+-+1-1 
g ~IIH-+-+++++-+-I--I 

15Ja2- 32 UNS-2A ~~"~""\!)' G~' p±Jj THREAD " '" 
g .100:Z00.300.0100.500100 

200 

180 

:~\ 
160 

14 

12 

100 

80 

60 

... -

\ 
-~ \ 

40 

0 

K-
\ 

.'" 

I 
FOIC[ 1$ a FUNCTION 

rt8lra~U,~~ -
FORCIAT 25"C 

SP-IIIIJ 
PO.lrO--1--

I 
I~XVOtTS 

~= I--
~= I--

o .IOO.ZOO.300 .400 .500 .600.100 
INCHES FROM CLOSED POsmON 
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SOLENOIDS ... 
ENGINEERING-QUAI4ITY -DELIVERY 
MIUTARY GRADE 
Hard to find all these in one company? 

NOW YOU CAN! 
Our engineers design only solenoids and relays. 
Their years of experience save you money and 
shorten your manufacturing lead time. 

Complete designs from start to finish or slight 
modifications to existing products. We know our 
capabilities and if we can't design and build a cost
effective unit, we'll let you know immediately! 

Quality: At Electronic Specialty quality is . 
consistent. 
Our in-house environmental and dynamic testing 
lab gives us control of product quality and keeps 
our lead times to a mintmum. 

Delivery: Our sale engineers can help you with 
your particular application. Slight variations, or a 
totally new design, they give you answers on price 
and design quickly. Because we've supplied these 
kinds of components for years we are equipped to 
build and deliver your order when you need it. 

Design capability, fast delivery of quality products 
with the assurance they are what you need. That's 
what Electronic Specialty Corporation offers you . 

. Whether your orders are large or small we never 
forget the customer is what keeps us in business. 

Call us, let us give you a compe~itive quote quickly 
and accurately. 

Electronic SpeCialty 
Corporation 
P.o. BOX 3501 
VANCOUVER, WASHINGTON 98668-3501 
206/574/5000 FAX 206-573-4635 
TWX 970-44-005 

PHYSICAL CHARACTERISTICS 
Push or pull type 

CASE SIZE 
112" diameter case O.D. to 3" diameter case O.D. 

STROKE RANGE 
.01" to .5" 

WEIGHT 
4 oz. to 48 oz. 

ELECTRICAL CHARACTERISTICS 
AC & DC Operation 
Coil Voltages AC 

DC 

5 VRMs to 240 VRMs 
from 50 hz to 800 hz 
5 VDC to 600 VDC 

Coil resistance-Commensurate with required power 
and voltage requirements. 
Dielectric to 1500 VDC or VRMs 
Insulation resistance 100 meg at 5000 VDC 

OPERATING CHARACTERISTICS 
Force curves matched to customer requirements or 
use existing designs. 
Plunger strokes from .001 to .5 inches. 

ENVIRONMENTAL CHARACTERISTICS 
Thmperature ranges - 65F to 300F Vibration 
Pressure range Shock 
Fluid compatibility Salt Spray 

CONNECTIONS 
Stud screw terminal 
Quick connect 
Mil Spec multiple connectors 

Twist lock 
Wire leads 
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SOLENOIDS 

1.IRHR,llr 
CIIII,IRIII.8 IIIC. 

H~.61 Cont. 
L~.63 Int. 7.5@1/16" 

W=.5 Pulse 21@1/1S" 

13@1/16 .5@1/2" 5.5@1/1 .5@112" 
22@1/16" 1@112" 1.5@1/2" 
3S@1/16" 3@112" 3@1/2" 

21@1I16" 1@1I2" IO@I/1 2@1/2" 
34@1/16" 2@112" 20@1I1 4@1I2" 
62@1/16" S@1/2" 4S@1/1 11@1I2" 

31@IIIS" 1@1/2" 15@1116" 2@1/2" 
47@1/1S" 3@1/2" 29@1/16" 4@1/2" 
S3@1/16" 13@1/2" 62@1/16" 11@1/2" 

3S@I/IS" 4@3/S" 19@ 5@3/S" 
53@1/1S" 7@3/S" 34@1I16" S@3/S" 

107@1/16" 34@3/S" 90@1/IS" 25@3/8" 

48@1/IS" 3@3/4" 
S7@1/IS" 7@3/4" 
90@1/16" 2S@3/4" 

55@1/1S" 2@3/4" 
92@1/1S" 7@3/4" 

136@1/16" 16@3/4" 

IS@I/16" S@3/4" 
33@1/1S" 13@3/4" 
54@1I1S" 23@3/4" 

17@1/16" 11@3/4" 
4S@1/1S" 2S@3/4" 
96@1/16" 51@3/4" 

H~1.S3 Cont. 9S@I/16" 5@1" 15@I/IS" 9@1" 
55@1/IS" 34@1" 
93@1116" 5S@I" 

L~2.19 Int. 145@1/IS" IS.@I" 
W~1.44 Pulse 180@1/IS" 3S@I" 

1.-88 
H~1.85 Cont. 120@1/16" 4@5/S" 24@1I1S" 8@1/2" 
L~I.S5 Int. 184@1/1S" 11@5/S" 49@1/16" 4@3/4" 
W~1.58 Pulse 27S@1I16" 40@5/8" 138@1/16" 13@3/4" 

L-90 
H~1.S5 Cont. 14S@1/16" 5@Hl4H 12@1/1S" 7@H/4" 
L=2.S3 Int. 20S@I/1S" lS@I·1/4H 27@1/1S" 17@1·1/4" 
W=I.58 Pulse 26S@I/IS" 40@H/4H SO@1I1S" 43@I·l/4" 

* Forces and Strokes (Ounces and Inches) @ 250 C 

Standard Voltages, Box Frame & U-Frame: 
6; 12,24,48, 120,240 ACIDC. Other voltages available. 

4550 

SOLENOIDS 

Magnetic Latching Solenoid 
A pulse voltage applied to the coil causes the 
plunger to pull-in and latch. The plunger 

remains energized without conti
no us voltage being applied. To 
release the plunger, apply a pulse 
voltage of opposite polarity. 
Standard Voltages: 12, 24, 110 VDC 
Holding Force @ OV: 76 -160 oz. 
Insulation: UL ClassB 
Options: Spring return 

Pull & Push types 
Wire leads, .187 ac tabs 

Tubular Solenoids 
A complete line of Tubular Soleniods is now 
available from Liberty Controls. All standard 

models may be customized to fit 
your application exactly. Foren
gineering assistance and com
plete detailS, please contact us 
at the factory. 
Standard Sizes: 1/2,3/4,1-1/2' dia. 

LIBERTY CONTROLS, INC. 
500 BROOKFOREST AVENUE 
SHOREWOOD, IL 60435 
(815) 725-2241 
FAX: (815) 725-6571 
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LMC 
LINEAR MOTIONS 
CO M P ANY 17025 DUBESOR ST.lVALINDA, CA 91744/(818) 918-7808 

23A51 
12VOC 
PULL TYPE 
8 LBS. PULL @ 1" 
2.25" OIA. X 4.06" LG. 

2" DlA. X 
3W'LG. 

. ",,' 
" 

(~ , 

1~ J$ , 
~ , 
" : 

09B32 
12VOC 
PUSH TYPE 
2 LBS. @X" 
(PCB DR PANEL 
MOUNTING) 

20A1712 VOC 
PULL TYPE 
8 LBS. PULL 
@.75" 

CUSTOM SOLENOIDS 
Linear Motions Company specializes 
in CUSTOM D.C. and Rectified A.C. 
Solenoids. The solenoids illustrated 
are a sampling of solenoids that have 
been designed for specific applications. 
It is not necessary to sift through 

. numerous catalogs to find a solenoid 
that might fit your design; send us 
your specifications and we will design 
a solenoid to fit your application or 
send us your obsolete or unknown 
solenoid and we will reproduce it. 

CUSTOM SOLENOIDS 
45C72 
24VOC 
400 LBS. PUSH-PULL 
@±W'STROKE 
4W' DlA X 7~ LG. 

30C18 
24VOC 

25AJ35 
110VAC 
FULL WAVE RECTIFIER 
BUILTIN 
30 LBS. PULL 
0-5" STROKE 

27C80 
12VOC 
18 LBS. PUSH-PULL 
@±1"STROKE 
2%,' OIA. X6%" LG. 

35 LBS. PUSH-PULL 
@±X" STROKE 

40A55 
36VOC 
400 LBS. PULL 
@.375" 
4"OIA.X 
4W'LG. 

DESIGN FEATURES 
AVAILABLE 
• Plunger return spring 

• Pull, Push or Push-Pull actuation 

• Long Stroke (5 inches & up) 

PLUNGER OR 
MAGNET 
INSIDE TUBE 

TUBE OF 
NON MAGNETIC 
MATERIAL 

• Built-in or extemal full wave rectifier 

• Any voltage available 

• Choice of Leadwires, Quick disconnect, 
Screw type and Solder Terminals 

• Save assembly cost with unassembled 
solenoid components (i.e. built-into 
your enclosure) 

For manufacturers' sales offices, see yellow pages EEM 1991 
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Problem: 
Need a solenoid 
for a project, and 
you're out of time. 

Solution: 
Lucas Ledex 
stock prototypes 

• The industry IS largest variety of 
solenoids 

• Over 400 designs 
• Same day delivery 
Don't rely on design guide procedures to evaluate a 
solenoid for your project. Use the quick, cost -effective 
way- order a stock prototype from Lucas Ledex. 

We offer over 400 stock models to cover almost any 
solenoid application: 

• Rotary solenoids- up to 117 Ib-in. Choose from 
hundreds of stock models or custom designs for 
prototype work. 

• Tubular solenoids- force ratings to 11.5 Ibs at 0.30". 
Push models rated life is +50 million actuations; pull 
models offer +100 million. 

• Low profile solenoids- force to 30 Ibs at 0.30" 
stroke. Push/pull, flat face, or conical designs built for 
high force to size, and fast response. 

• 8rushless Torque Actuators- field proven at over 
.100 million cycles. Quick, shock-free operation. 

.. Soft Shift® solenoids- proportional control as well as 
on-off. Rated for up to 50 Ibs of force. 

• Open frame solenoids- pull force to 7.5 Ibs at 1.0 in 
stroke . .42 models offer economical,long-term service. 

• Magnetic latching solenoids- maintain energized 
position without current draw. 

More than inventory ... 
Lucas Ledex provides the added services that give you 
the exact product you want- fast, easy, economically. 

Unique customer specifications 
• 80% of the solenoids manufactured at Lucas Ledex 

are designed to customer specifications 
• We offer a short order prototyping service which can 

deliver custom prototypes in 2 weeks or less, for a 
small service charge 

Quick Delivery 
• Same day delivery on most stock models 

No credit hassels 
• Use your Visa or Mastercard and 

save time 

Quality •.• our measure of leadership 
• Lucas Ledex has received numerous awards for 

exceeding on-time deliveries with zero rejects 
• Our manufacturing goal is to achieve zero defects 

Turn to the following pages for more 
details and specifications on many 
Lucas Ledex solenoid designs. 

Lucas Ledex ~, 
Lucas Ledex Inc. 
P.O. Box 427 
Vandalia, OH 45377-0427 
513/454-2349 
FAX: 513/898-8624 
TWX: 6874241 Telex: 8674243 

4550 
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Lucas Ledex Solenoids 
Rotary Solenoids 
• For millisecond-fast, high torque 
actuation • Nine sizes • Right or 
left hand strokes from 10° to 110° 
• Torque output to 117 Ib-in 
• Life of 100 million plus cycles 
• Modifications available 

OE 3/4 9/16 
1E 1 5/8 
2E 1-1/8 21/32 
38 1-5/8 7/8 
3E 1-5/16 51/64 
4E 1-9/16 61/64 
58 1-7/8 1-13/64 
55 1-7/8 1-3/64 
65 2-1/4 1-21/64 
75 2-3/4 1-55/64 
85 3-3/8 2-5/16 

Non-Axial Rotary 
Solenoids 
• Produce high torque with no 
axial displacement • Severe 
environmental operating capability 
including shock and vibration in 
aerospace applications • 100 
million plus cycle life • Low noise 
• Features balanced armature 
mounted on ball bearings • 4 
standard sizes up to 2.42" diameter 
• Standard angular strokes: 30°, 
45° and 60° (90° optional), either 
CW or CCW • Output torques to 
50 in-oz • 5 to 400 VDC input 

=c. 

0.15 1.30 
0.25 2.30 
0.25 2.30 
0.60 3.50 
0.90 8.30 
0.90 9.20 
3.40 20.50 
6.00 42.00 

12.00 77.00 

Magnetic Latching 
Solenoids 
• Utilize permanent magnets 
coupled with conventional rotary, 
tubular, low-profile or open frame 
solenoids to hold the plunger 
position open or closed without 
current drain • A momentary 
pulse releases the latch • Memory 
is retained during power loss 

0.09 
0.09 
0.20 
0.50 
0.50 
1.60 
2.50 
4.20 

Soft Shift® Solenoids 
• Provide variable speed control, 
from snap action to quiet variability 
• Variable positioning with 
electronic control • Starting force 
3 to 5 times greater than that of 
other solenoids 

Low Profile Solenoids 
• Force to 30 Ibs at 0.30" stroke 
• Push/pull, flat face, or conical 
designs built for high force to size 
• Fast response 

Lucas Ledex ~, 
Lucas Ledex Inc. 
P.O. Box 427 

• Use your Visa or Mastercard to save time 
Vandalia, OH 45377-0427 
513/454-2349 

• Same day delivery on stock models FAX: 513/898-8624 
• Two-week prototyping service for custom designs TWX: 6874241 Telex: 8674243 

4550 
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Lucas Ledex Solenoids 
Tubular Solenoids 
• Provide 50 million actuations, 
quiet operation, push or pull 
actuation, and economy • Low 
friction bobbin assembly for long life 
• Metal-to-plastic bearing surface 
construction eliminates powdered 
metal flaking • Rugged 
construction for accurate 
repeatability over extended use 
• Ideal for applications where field 
servicing is prohibitive such as 
business machines, computer 
peripherals, door inter-locks, 
interposers and gate releases 

Tubular Solenoids 
0.0. 
(in) 

1/2 
3/4 
1 

Height 
(in) 

1 
1-1/2 

2 

Force 
(0.25" stroke) 

1-8.50z 
0.25-2.5Ib 
0.75-5.5Ib 

Shaft Oia. 
(Push) (in) 

0.062 
0.094 
0.125 

Weight 
(oz) 

0.84 
2.60 
6.00 

Brushless Torque BTA® Brushless Torque Actuator Size 4EX (Model #195500-0**) 

Actuator Resistance Number 
awg @20°C of Turns 

• Controlled velocity and position 
• Quiet, shock-free operation 

23 1.27 190 • 100 million plus cycle life 
24 2.78 321 

• High-speed cycle rate • No 
axial stroke • Low power 25 3.86 357 

consumption • Ball bearing 26 5.43 402 
27 10.38 600 construction 
28 14.52 672 
29 25.72 935 
30 36 1,045 
31 61 1,404 
32 101 1,827 
33 162 2,328 

• Use your Visa or Mastercard to save time 
• Same day delivery on stock models 
• Two-week prototyping service for custom designs 

Duty Cycle 
100% 50% 25% 10% 
VDC VOC VDC voc 

5.2 7.3 10.3 16.4 
7.6 10.8 15.3 24.2 
9.0 12.7 18.0 28.5 

10.7 15.1 21.4 33.8 
14.8 20.9 29.5 46.7 
17.5 24.7 34.9 55.2 
23.2 32.9 46.5 73.5 
28 39 55 87 
36 51 72 113 
46 65 92 146 
58 83 117 185 

Lucas Ledex ~, 
Lucas Ledex Inc. 
P.O. Box 427 
Vandalia, OH 45377-0427 
513/454-2349 
FAX: 513/898-8624 
lWX: 6874241 Telex: 8674243 

4550 
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WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

,MASTER DISTRIBUTORS 

TEMPERATURE 
CONTROLS 

~.L!JI' 

8-1632 

• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

(213) 452·1229 
BUD 

RELAYS 
Aleph International 
Allied Controls 
American-Zettler 

CIRCUIT BREAKERS Aromat 
Airpax 
Aromat 
Heinemann 
Paller & Brumfi .. ld 

CONNECTORS & 
SOCKETS 

AMP 
Amphenol 
Aromat 
Curtis 
Custom Connector 
Idec 
lumberg 
Master Electronics 
Panduit 
Paller & Brumfield 
Souriau 
Vernitron-Beau 
Welcon/Wells 

COUNTERS 
Engler 
Hecon 
IVO 
Kessler-Ellis 
Master Electronics 
Omron 
Redington 
Red lion 
Sodeco/Maxmar 
Stemco 
Veeder-Root 

DIODES 
Generallnstr. 

FANS 
Aromat 
U.S. Toyo 

FILTERS 
Curtis 

AT&T 
Bosch 
C.P. Clare 
Coto 
Crydom Controls 
EAC 
Elec-Trol 
Fujitsu 
Gordos 
Grayhill 
Guardian 
Hi-G 
Idec 
ITT 
line Electric 
Magnecralt 
Master Electronics 
MEC 
Midte. 
Omron 
Paller & Brumfield 
RBM 
Schrack 
Siemens 
Sigma 
Stantel 
Struthers-Dunn 
Telemecanique 
Theta-J 
Triridge 

FUSES 
Bussmann 
litlelfuse 
Underwriters Safety 

KNOBS 
Cosmo/Kurz-Kasch 
Raytheon/Panel Products 

INDICATORS, 
LAMPS & LED 

101 
lEE 
JKl 
Leecralt 
Lume. 
Stanley 
Sylvania 

SWITCHES 
Acro 
Alco 
American Switch 
AMP 
Aromat 
Arrow Hart 
Carlingswitch 
Cherry Electric 
C&K 
EECO 
Electro-Mech 
Electronic Camp. Group 
Grayhill 
landis & Gyr 
linemaster 
Master Specialties 
McGill 
Microswitch 
Omron 
Oslo 
OTTO 
Saia 
Unimax 

INDUCTORS 
Jeffers 

PHOTOELECTRIC 
Aromat 
Dolan-Jenner 
Omron 
Photoswitch/ AB 
Skan-A-Matic 

PROXIMITY 
Agastat 
Electro 
Omron 

TIMERS 
ATC 
Agastat 
Amperite 
Antex 
Crouzet 
Eagle Signal 
Guardian 
tndustrial Timer 
Magnecralt 
Master Electronics 
Midte. 
National Controls 
Omron 
Paller & Brumfield 
SSAC 
Struthers'Dunn 
Syracuse Electronics 

TERMINAL BLOCKS 
Beau 
Buchanan 
Curtis 
Electrovert 
Kulka 
Magnum 
Marco 
RDI 
Underwriters Safety 
Vernitron-Beau 
Weidmuller 

TRANSFORMERS 
Dormeyer 
Microtran 
Sota 
Stancor 
Thordarson 
Triad 
U.T.C. 

WIRE, WIRING 
DEVICES & HWR. 

POTS & RESISTORS Afpha 
Clarostat Belden 
Ohmite Buchanan 

Elect rove rt 
Havey Hubbell 
Iboeo 

SOLENOID H.H. Smith 
Dormeyer Madar 
Guardian Panduit 
line Electric Pomona 

For manufacturers' sales offices, see yellow pages 

CIRCUIT 
BREAKERS 

FUSES & 
FUSEHOLOERS 

LAMPS & LEOS 

SWITCHES 

I , •' 

RELAYS 

EEM 1991 



4550 

Solenoids 
SOLENOIDS 

Rotary Solenoids 
• Rapid response, high torque 

actuation 
• Eight sizes available 
• Right or lett stroke from 25° to 95° 

4550 

• Torque output to 30 Ib.lin. 
• Modifications available 

Torque at 25° stroke Torque at 35° Stroke Torque at 45° Stroke orque at 671/2° Stroke Torque at 95° Stroke 
O.D. Height 100% 

Type (in.) (in.) 
2E 1.125 .656 
38 1.312 .875 
3E 1.312 .796 
58 1.875 1.203 
5E 1.875 1.203 
5S 1.875 1.046 
6E 2.250 1.546 
6S 2.250 1.343 

Tubular Solenoids 
• Provide 10 million cycles 
• Push or pull types 
• Spring return available 
• Nine sizes available 
• Pull up to 1'/4" stroke 
• Modifications available 

BOX FRAME 

Box Frame Solenoids 
• A.C. and D.C. available 
• Leads or terminals available 
• Pull up to 33/4# at 1" stroke 
• Nine sizes available 
• Modifications available 

FLAT PACK SOLENOIDS 
AND SOLENOID SELECTROS 
ARE ALSO AVAILABLE. 

Duty 
0.22 
0.37 
0.38 
1.89 
1.80 
2.00 
4.32 
4.80 

5% 
Duty 
1.71 
3.20 
3.21 

10.04 
11.92 
13.25 
27.60 
30.70 

Type 

C7-18 

C8-14 

C8-24 

C8-32 

C12-24 

C16-18 

C16-32 

C24-26 

C24-38 

Type 

34 

35 

36 

37 

38 

39 

40 

41 

42 

100% 5% 100% 
Duty Duty Duty 
0.17 1.31 0.11 
0.28 2.40 0.16 
0.27 2.31 0.17 
1.00 8.35 0.75 
0.90 8.32 0.65 
1.00 9.25 0.73 
3.15 18.50 1.57 
3.50 20.60 1.75 

O.D. Length 
(in.) (in.) Duty 

7/16 l'/a Cont. 
Int. 

'/2 7/a Cont. 
Int. 

'/2 1'/2 Cont. 
Int. 

1/2 2 Cont. 
Int. 

3/4 1'/2 Cont. 
Int. 

1 l'la Cont. 
Int. 

1 2 Cont. 
Int. 

1'/2 15/a Cont. 
Int. 

1'/2 2% Cont, 
In!. 

Height Length Width 
(in.) (in.) (in.) 

3/4 49/64 314 

3/4 13116 3/4 

17/32 125/64 1 

15/.6 15/a ,3/,6 

153/64 15/a 191,6 

153164 2'/a 19/,6 

153164 25/a 19/,6 

17132 1'/4 1 

17/32 2 1 

5% 100% 5% 100% 5% 
Duty Duty Duty Duty Duty 
0.89 
1.70 0.09 0.80 
1.82 0.10 0.89 
6.01 0.55 4.02 - 1.90 
6.22 0.47 4.42 0.20 2.35 
6.91 0.52 4.91 0.23 2.61 

10.90 1.45 8.80 0.82 5.10 
12.10 1.62 9.80 0.92 5.70 

Force (ounces) 
Ohms Ohms @Stroke(lnches) 

@12VDC @24VDC Min. Max. 
72.0 288.0 1.5@1/B' 0.5@1/4" 
14.4 58.0 6.0@1/B" 2.0@1/4" 
60.0 240.0 0.8@1/B' -
20.6 82.0 3.0@1/B' 0.5@1/4" 
41.0 165.0 3.0@1/B" 0.2@1/2" 

9.6 38.5 6.0@1/a" 2.5@1/2" 
36.0 145.0 2.5@1/a" 0.8@3/4" 

7.2 29.0 8.0@'/a" 3.8@3/4" 
41.0 165.0 7.0@l/a" 0.5@3/4" 

6.5 26.0 21.0@l/a" 3.0@3/4" 
36.0 144.0 10.0@1/a" 0.2@1/2" 

7.6 30.0 35.0@l/a" 4.0@1/2" 
26.0 105.0 20.0@1/a" 1.0@3/4" 

3.8 15.0 65.0@1fa" 13.0@3/4" 
20.6 82.0 50.0@I/B' 1.0@3/4" 
82.0 14.0 140.0@1fa" ' 10,0@3/4" 
14,5 58.0 ,90,0@'/a" 8.0@3/4" 
2,4 9.6 180.0@'/a" 45.0@3/4" 

Force (ounces) 
Resist. @Stroke (inches) 

Volts Duty Ohms Min_ Max. 
24VDC 100% 120.0 10@'/32 " 1@'/4" 

25% 33.6 35@1/32 " 4@1/4" 
24VDC 100% 91.0 17@1/'6 " 1@3/a" 

25% 22.7 35@'/16" 7@3/a" 
120VAC 100% 285.00 23@1116" 9@7IB' 

25% 70.0 80@'I16" 32@5/a" 
24VDC 100% 60.0 32@'/1<: 1@3/4" 

25% 13.2 70@'1'6 6@3/4" 
24VDC 100% 71.6 56@1/a" 5@'/2" 

25% 18,2 154@1/a" 22@'/2" 
120VAC 100% 123.0 24@'/a" 8@'/2" 

25% 30.8 75@1/a" 38@'/2" 
24VDC 100% 67.3 73@1/a" 6@5IB' 

25% 16.1 159@'/a" 28@5/a" 
120VAC 100% 97.7 18@'/a" 10@5IB" 

25% 24.7 67@1/a" 39@5/a" 
24VDC 100% 53.0 80@I/B' 5.5@7/a" 

25% 13.4 150@1/a" 29.5@7IB' 
120VAC 100% 86.4 12@1/a" 5.75@7/a" 

25% 20.7 52@1/a" 26.5@7/a" 
24VDC 100% 74.5 19@'/a" 4@3IB' 

25% 17.5 62@'/a" 23@3IB' 
120VAC 100% 452.0 12@'IB' 4@3IB' 

25% 114.0 45@1/a" 21@3fa" 
24VDC 100% 79,0 26@'IB' 4@1/2" 

25% 19.4 70@'IB' 20@1/2" 
120VAC 100% 123.0 24@I/B' 12@1/2" 

25% 31.0 21@1/a" 7@'/2" 

OAKGRIGSBY INC. 88 N, Dugan Rd., Sugar Grove, IL60554. Phone 708/556-4200. FAX 708/556-4216 
EEM 1991 For manufacturers' sales offices, see yellow pages 8·1633 



4550 SOLENOIDS 4550 

I Part of worldwide Magnet-Schultz, specialists in electromagnetic devices 

8-1634 For manufacturers' sales offices, see yellow pages EEM 1991 



DOES YOUR DESIGN REQUIRE HOLDING FORCE 
FOR LONG PERIODS OF TIME? 
A MAGNETIC LATCHING SOLENOID ALLOWS CONTINUOUS 
HOLDING WITHOUT REQUIRING CONTINUOUS POWER. 

INTERFACING WITH YOUR ELECTRONICS CAN BE 
ACCOMPLISHED IN 3 WAYS 

SINGLE COIL DESIGN 
Release with Pulse, Pull-In 
with Reversed Polarity 

TWO COIL DESIGN 
Release with Pulse to Coil 1 , 
Pull-In with Pulse to Coil 2 

MANUAL RESET DESIGN 
Release with Pulse 
Manually Reset 

For manufacturers' sales offices. see yellow pages 



8-1636 

24VDC Cont. 
24VDC Int. 

59 
10 

BO@'l/a" 
140(il"/a" 

B(il'1" 
32(il'1" 

For manufacturers' sales offices, see yellow pages 

Dia. 

1% 1% 
1% 1% 

2% 
2% 

1% 
1% 

EEM 1991 



Specialists in 
Electrolnagnetic Devices 

KEB 
Wrap Spring Clutch 
for Office Machines 

Locking Devices 

For manufacturers' sales offices, see yellow pages 

GRFY+AW 
Proportional Solenoid 
and Stroke Indicator 
for Hydraulic Valves, 
also Pneumatic Valves 



5100 

BEST·OF 
'9. 

SWITCHES 5100 

NKK can show you exactly where the switch industry is 
headed because we're already there. We have over· 
1,000,000 different ways to improve your products' 
reliability and functionality - starting with the just-released 
breakthrough switch ideas on this page. Send for our free 
456-page catalog. 
Contact 
NKK Switches 
7850 E. Gelding Dr., 
Scottsdale, AZ 85260. 
Phone (602) 991-0942. 

nHH. 
..... Ich •• 

ULTRA-MINI 

For manufaeturQrs' sales offioes, see yellow ~ges 



fiTiTiil salection 
lJlill.lJ guide 

SWITCHES 

C & KComps., 
Inc. 

Capitol Switch 
Inc. ~ 

Carlingswitch 
Inc. 8·1658 ..j 

Cherry 
Eleclrical Prods. 8·1661 ..j 

Cole Instruments 8·1660 

Comus 
International 8·1668 

CRLComps. 8·t669 ..j 

EEM 1991 

..j 

..j 

switches-51 00 

~ Explosion proof, Key lock, 
Sealed 

~ ~ Illuminated, Key lock, Power, 
Sealed, Coded 

..j ..j ..j ~ ~ ~ ..j 

..j -I ..j Illuminated, Key Lock, 
Power, Sealed 

..j ~ Decade, Illuminated, Power, 
Sealed 

~ ..j Explosion proof, Key lock, 
Sealed, Coded 

Explosion proof, Power, Sealed, 
..j ~ Coded, MIL, Flux-Proof, 

Add-A-Pot 

..j ..j ..j ~ Illuminated, High voltage, 
Power, RF, Sealed, Coded 

For manufacturers' sales offices, see yellow pages 8·1639 



riTiTiTl selection 
l!lJlW guide 

SWITCHES (cont'd) 

mechanical Div. 

CW Industries 

Digitran & 
Computron B·1680 

Direct Sound 
Corp. B·1681 -.J -.J 

Dow-Key 
Microwave B·1682 

Electro-Mech 
Comps., Inc. B·1686 -.J -.J -.J 

Electronic 
Components 
Groupe B·1689 -.J -.J -.J 

Electroswitchl 
Dis!. B·1694 

Elma Electronic 
Corp. B·1695 -.J -.J -.J 

Fifth Dimension 
Inc. B·1696 

Grayhillinc. B·t698 -.J -.J 

~ 

~ ~ ~ 

-.J -.J 

-.J 

-.J -.J 

-.J -.J ~ 

-.J -.J -.J -.J 

-.J -.J 

8·1640 For manufacturers' sales offices, see yellow pages 

switches-51 0 

Illuminated, Power, Miniature, 
Microminiature 

~ Decade, Explosion proof, 
Illuminated, Sealed, Coded 

Power, RF, Sealed, Coded 

Illuminated, High voltage, 
Key lock, Power, Sealed 

Illuminated, Key lock, Coded 

Illuminated, High voltage, 
Power, Sealed 

-.J ~ Decade, Illuminated, Key lock, 
Sealed, Coded 

Tilt Switches, 
-.J Impulse Switches 

Explosion proof, Key lock, 

Power, Sealed, Coded, 

MIL Spec 

EEM 1991 



I rtTiTiT1 selection 
l£illlU gUide 

SWITCHES (cont'd) 

sWitches-51 00 

Hamlin Inc. B·1706 v ~ ~ ~ Sealed, RF 

Hasco 
Components Inc. B·1707 ~ 

Hermetic 
Switch Inc. B·1708 ..j Explosion proof, High voltage, 

Power, RF, Sealed 

IDECCorp. B·1709 ..j ..j Illuminated, Key lock, 
Photoelectric switches 

Illinois Lock Co. B·1710 Key lock 

ITW Switches 8·1712 ~ ..j ~ ..j ..j ..j Illuminated, Sealed 

IVO Industries B·1722 ~ Decade, Illuminated, Coded 

JAE Electronics 
Inc. B·1724 ..j ~ ..j ~ ..j Decade, Key lock, Coded 

Janco Corp. B·1726 ..j ..j ..j ~ ~ High voltage, Key lock, Power, 
RF, Sealed, Coded 

Lamb Inds. B·t728 ~ ~ ~ ..j ..j v ..j ..j ..j ..j Illuminated, Power, Sealed, 
Touch, Coded, Miniature DIP 
Rotary BCD/BCD Compliment 

Lucas Ledex Inc. .B·1731 ~ ..j Packaged, Stepping 

McGill Electrical B·1734 ~ v ~ Illuminated, Power, Sealed 

Mepcopal B·1737 ~ Digital switches 

Micro Switch B·1738 ~ ..j ..j ..j ~ v ~ ..j Illuminated, High voltage, 
Key lock, Power, Sealed 

MORS/ASC B·1745 ..j ..j v v v ..j ..j Illuminated, High voltage, 
Power, Sealed 

EEM 1991 For manufacturers' sales offices, see yellow pages B-1641 



I riTiTTIlsa!action 
LD.ill.U gllda 

SWITCHES (cont'(j) 

Preh Electronic 
Ind. Inc. 

Pres-Air-Trol 
Corp. 

8-1765 

switches-51 00 

For manufacturers' sales offices, see yellow pages 

Explosion proof, 
Illuminated, High voltage, 
Key lock, Power, Sealed 

Illuminated, Power, Pneumatic 
Switches, Safe Switching 
Devices, Pressure Switches, 
Vacuum Switches, 
Differential Pressure Switches, 
Printed Circuit Board Switches 

Explosion Proof, Sealed 

Coded 

EEM 1991 



5100 SWITCHES 5100 

lIl:tprh rorn! ____ 12_0_0_L_D_C_AM_P'-LA--=-IN_R_D_o,_S_O_M_E_R--'-V_I_L'--.L_E,_N_o_Jo_0_88_7_6_-4_2_28 ___ _ ___ ~ r TELEPHONE: (908) 707-8484 FAX (908) 707-4455 

Power Switches 
Rugged, safe, reliable switches for 
industrial control applications ... 

Automation, Machine Tools, Instrumentation 
Material Handling, Railways, Marine 

Altech's comprehensive line includes 
switches for diverse applications and 
environments, and provides cost effective 
solutions for any switching problem. 
Worldwide approvals include UL, CSA, 
IEC, VDE. 

CM Series 
• Space Saving Modular Construction 
• Up to 25 Amps 
• Self-Extinguishing Materials 
• Panel, Base or DIN Rail Mount 

Power Disconnect 
Superior performance for use as load and motor 
disconnects, emergency, and isolator switches. 

• Thru-The-Door Interlocks 
• Capability Range to 75 KW or 100 HP at 600 VAC. 

CAM Series 
• Assembled From Standard Parts 
• Multiple Positioning Mechanism 
• Above 25 Amps 
• Steel-Thru Shafts & Bolts 
• Self-Extinguishing Materials 
• Panel, Base or DIN Rain Mount 

CAM Series 

Motor Control 

Pad lockable 
safety switch 

Motor reversing 
switch 

Start-up, reverse, change speeds with rotary CAM 
switches, single to three-phase motor control.. Control 
and sequence motors with one modular multiple CAM 
switch. 

Metering/Selection 
Selector switches simplify voltage and current 
measuring circuits, reducing the need for multiple 
meters. Compact, they can be mounted side-by-side 
without installation interference. 

• Save Valuable Panel Space 
• Ratings at 12A, 16A, 20A, 25A1600VAC 

Foot Switches 

• Power Supply Selectors 
• Transformer Tap Selectors 

Altech offers attrractive, heavy duty Foot Switches that will meet your 
design and performance requirements for industrial, electro-medical 
and commercial applications. 

• Single, Double, Triple Pedal 
• Sturdy, Rugged Design 

• Long Life 
• Reset Buttons 

• Reliability, Precision • Foot Shields 
• Potentiometers • Customization 

• Water/Oil Tight Versions 

Ask about other switches available from Altech: • Safety Trip Cable • Magnetic. Limit 
SEE OUR ENCLOSURES IN SECTION 1400 C.l007/SEE OUR CIRCUIT BREAKERS IN SECTION 4300 B.l3431SEE OUR TERMINAL BLOCKS IN SECTION 2100 C.1154 

EEM 1991 For manufacturers' sales offices, see yellow pages 



5100 SWITCHES 5100 

'SWITCH 
SEALS 

Backed by over 25 years of engineering solutlons
for an ever-changing and demanding market. 
The wide demand for custom-molded panel and switch seals, 
threaded inserts bonded to rubber, O-rings, boots and seals, 
etc., translated is really a demand for talent and know-how to 
handle the engineering and molding of particularly thorny or 
unusual custom requirements that frequently plague industry. 
AMI: meets the demand ... with experience, service and unique 
production techniques. 
CUSTOM ENGINEERED PRECISION MOLDED ELASTOMERS 
• Color filters for incandescent lamps • O-rings 
• Rubber to metal bonding 
• Clear silicone products 
• Self-sealing hex nuts 
• Self-sealing washers 
• Extrusions 

• Boots 
• Gaskets 
• Seals 
• Conductive rubber 
• Die cutting 

Nut·Brass, Nickel Plated, Rubber·Silicone 
Pel ZZ·R-765 Class III. Grade 60 Gray 

3101 M5423/09-01 Nut·Brass, Nickel Plated, Rubber-8i1icone 
per ZZ-R-765 Class III. Grade 60 Gray 

3102 M5423/09-04 1~-32 UNS-2B 

FOR A COMPLETE LISTING OF ALL STYLES AVAILABLE, INCLUDING ROUND BASE SEALS, PLEASE CONTACT THE FACTORY. 

MANY OTHER SIZES AND TYPES AVAILABLE 

Pressure capabilities: Internal Pressure 
1 Atmosphere, 15 psi (103.4 kPa) 

External Pressure 
2 Atmospheres, 30 psi (206.8 kPa) 

For Part #1106 - Internal pressura 
.7 Atmosphere, 10 psi (69 kPa) 

External pressure 
1.4 Atmospheres, 20 psi (138 kPa) 

Endurance: Exceeds 100,000 actuations (depend· 
ing on environment). 

U8eful life: 20 years to unlimited (depending on 
environment). 
Switch Seals are designed and manufactured to 
meet or exceed applicable military specifications. 

FAX (201) 263-8199 

a-1644 

Switch Seals 
An elastomeric boot which seals, thus protecting a 
switch and internal components against hazardous 
foreign elements. AME's one piece switch seal is 
constructed of a fiexible rubber boot element 
bonded during molding to a threaded metal insert 
that fully encapsulates the switch and bushing to 
the panel. 
This assembly replaces the panel mounting nut 
and seals the mounting hole making it watertight. 
It protects against mOisture, oil, dirt, dust, most 
solvents, many acids (see elastomer selection 
guide). 
Switch seals provide vibration resistant mounting 
and act as double insulation with no Interference 
to switch movement. 

For manufacturers' sales offices, see yellow pages 

CAST URETHANE & SILICONE 
AME supplies cast urethane and silicone products 
precision engineered to meet your most demand
ing requirements. 
If you need high tensile/tear strength, excellent 
resistance to abrasion and high impact capability, 
our cast urethane is ideally suited for the job. 
Superb temperature resistance to the damaging 
sub-zero cold or searing heat extremes is found In 
the cast silicone custom engineered by AME 
Corporation. 

... AME CORPORATION 

33 Jacksonville Rd. 
P.O. Box 195 Dept. EM 
Towaco, NJ 07082-0195 
(201) 263-17QO 

SWITCH 
SEALS 

,EEM 1991 



5100 SWITCHES 5100 

The world's first 
intelligent 

man/machine interface 
in a DIP •.. 

Provides all of the display and switch functions 
you'll ever need in a single compact device. 
Stackable and cost-effective. 

The secret? A single LSI chip with state-of-the-art 
CMOS logic. Developed jointly with GE/RCA. 
Logic that combines a single-character alpha
numeric display, thumbwheel switch and 
pushbutton switch functions in one 
easy-to-use component. A true 
peripheral device with a RAM-like 
CPU interface. 

An intelligent thumbwheel switch 
that will put you miles ahead of the 
competition. With capabilities they 
can only dream about. Unless, 
of course, you tell them. 

In a simple application you might directly replace 
those out-dated mechanical thumbwheel switches. 
A typical cookbook design. And without a host 
CPU. 

In a more sophisticated application you might 
use a host processor to provide programmable 
control over man/machine interactions. Such as 
formula selection and entry, display of 
messages, user friendly menus, or a mix of some 

EVALUATION/DESIGNER'S KIT 
This handy low-cost kit will save you 

weeks of time. The kit includes everything 
you need for evaluating, prototyping and 
designing with this new technology. A 
MUST for your engineering lab. 

Includes a microcontroller programmed 
to demonstrate the many functions and 
capabilities of these devices. 

or all of these capabilities. The possibilities are 
limited only by your imagination. 

No matter how simple or how complex your 
application is, no other interactive component 

has so much to offer and is so easy to use. 
Concerned about availability? Standard 

parts are typically off-the-shelf. We've even 
set up a second source so that you'll 

receive an uninterrupted supply. 
Got a deadline to meet? Our 

technical support team will help get 
you on the air in record time. Or 

maybe one of our off-the-shelf 
intelligent thumbwheel assemblies 

will fit the bill. 
Whether you need to make a decision fast, or 

you're just thinking about down the road. Our 
microcontroller-based evaluation kit will provide you 
with instant evaluation, complete documentation 
and everything else you need to get started. Order 
one right now and experience intelligent interaction. 

To place an order or for more information call: 
(708) 426-6780. 

The kit includes: 
• 15 assorted intelligent thumbwheels 
• A microcontroller-based evaluation board 

with all components (includes a preprogram
med Signetics S87C751 microcontroller) 

• Technical data sheets and specifications 
• Application notes 

Order # EVAL-SST-KIT $245 

B™AMERICAN 
CONTROL 
TECHNOLOGY 

AMERICAN CONTROL TECHNOLOGY, INC., 825 VILLAGE QUARTER RD .• W. DUNDEE, IL 60118 
PHONE: (708) 426-6780 FAX: (708) 426-1057 

EEM1991 For manufacturers' sales offices, see yellow pages a-1645 



5100 SWITCHES 

Printed Circuit Board 
Switches and Shunts 

Single Pole 
Single Throw 
Side Actuated 

Contact Lead Spacing
.100 x .300 [2.54 x 7.62] 

Lead Length-.140 [3.57) below 
mounting surface 

No. of 
Switch Positions 

SPST Side Actuated Part No. 
Unsealed' Sealed 

2 1-435802-0 1-435802-3 

3 
4 

5 

6 
7 

8 

9 
10 

12 

'All sw~ches are bottom sealed. 

DIP Switches 
Standard 7100 Series 

Contact Lead Spacing
.100 x .300 [2.54 x 7.62) 

435802-2 

435802-3 

435802-4 

435802-5 

435802-6 

435802-1 

435802-7 

435802-8 

Lead Length-.140 [3.57) below 
moun1ing surface 

No. of SPST Standard Profile Part No. 
Switch 

Positions Unsealed' Sealed 

2 2-435640-9 3-435640-3 

3 3-435640-0 3-435640-4 

4 435640-2 3-435640-5 

5 435640-3 3-435640-6 

6 435640-4 3-435640-7 

7 435640-1 3-435640-8 

8 435640-5 3-435640-9 

9 435640-6 4-435640-0 

10 435640-7 4-435640-1 

12 3-435640-2 4-435640-3 

1 All switches are bottom sealed. 

Single Pole 

1-435802-4 

1-435802-5 

1-435802-6 

1-435802-7 

1-435802-8 

435802-9 

1-435802-9 

2-435802-0 

2-435802-2 

Single Pole 
Single Throw 

Single Throw 
Low Profile 

SPST Low Profile Part No. 

Unsealed' Tape-Sealed 

435668-1 2-435668-6 

435668-2 3-435668-3 

435668-3 3-435668-4 

435668-4 3-435668-5 

435668-5 2-435668-5 

435668-6 2-435668-7 

435668-7 2-435668-8 

435668-8 2-435668-9 

435668-9 3-435668-0 

1-435668-1 3-435668-2 

Tril'1ary Slide Switch 
7800 Series 

Materials: 
Case and B~lass-lilled polyester, 
94V-0 rated 

Slid_Polyester. 94V-0 rated 

Spring Contacts and Leads--Copper 
alloy, plating in accordance with AMP 
Product Specification 108-7047 

8 Pos. Part No. 436172-3 

AMP Mini-Matrix 
Slide Switches 

Materials: 
Structural Plastio-Glass-filled 
thermoplastic, 94V-0 rated 

Column and Row Buses--Copper 
alloy, contact areas gold plated 

Slide Springs and Contacts
Beryllium copper, gold plated 

Switch 
Configuration 

10 x 10 

Switch 
Part Number 

436270-1 

Tandem Spring Shunts 
.100 [2.54] Centerline 

Part No. 530153-2 
.000030 [0.00076] Gold Inlay in 
contact area 

ANiP AMP INCORPORATED, HARRISBURG, PA 17105. 

8-1646 For manufacturers' sales offices, see yellow pages 
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5100 

Preprogrammed Printed 
Circuit Board Switches 

Contact Lead Spacing
.100 x .300 [2.54 x 7.62] 

Lead Length-.120 [3.05] below 
mounting hole 

Switch Type 

Hexadecimal w/Complement 
(16 Posilion) 

Hexadecimal w/Complement 
(16 Position) 

Hexadecimal w/Complemenl 
(16 Position) 

Hexadecimal w/Complement 
(16 Position) 

BCD w/Complement 
(10 Position) 

BCD w/Complement 
(10 Position) 

BCD w/Complement 
(10 Position) 

Actuator 

Screwdriver Slot 

Screwdriver Siol 

Screwdriver Slot 

Screwdriver Slot 

Screwdriver Siol 

Screwdriver Slot 

Extended Shafl 

SWITCHES 

Stamping Legend 

5100 

For drawings, technical data or samples, 
contact your local AMP distributor, your 
AMP sales engineer or call the AMP Product 
Information Center 1-800-522-6752. 

For more information request Catalog 82162 

'00
/ 8 2 

~ -
6 4 

Style I Style" Style III 

Stamping 
Legend 
Style' 

III 

III 

None 

Removable 
Tape Seal 

on Actuator 

No 

No 

Yes 

Yes 

No 

Yes 

No 

Switch 
Part No. 

53137-5 

53137-6 

54792-1 

54792-2 

53919-2 

54778-1 

54308-1 

'AII switches marked with epoxy ink unless otherwise specified 

Post Shunts 
2-Position, 
Low Profile Shunts 
.100 (2.54] Centerline 

Part No. 531220-2 
.000015 [0.00038] Gold Plate' 

Part No. 531220-3 
.000030 [0_00076] Gold Plate' 

Part No. 531220-1 
.000100 [0.00254] Tin Plale 

'In contact area 

.200 (5.08] Centerline 

Part No. 531230-2 
.000015 [0.00038] Gold Plate' 

Part No. 531230-3 
.000030 [0.00076] Gold Plate' 

Part No. 531230-1 
.000100 [0.00254] Tin Plale 

'In contact area 

AIVIP 
EEM 1991 

DIP Shunts 
7600 Series 
Contact Lead Spacing
.100 x .300 [2.54 x 7.62] 

Lead Length-. 140 [3.57] below 
mounting hole 

Machine Insertable 
Shunt 

No. of 
Positions 

2 

3 

4 

5 

6 

7 

8 

9 

Standard 
Shunt 

435704-2 

435704-3 

435704-4 

435704-5 

435704-6 

435704-7 

435704-8 

435704-9 

10 1-435704-0 

12 1-435704-2 

AMP INCORPORATED, HARRISBURG, PA 17105. 

For manufacturers' sales offices, see yellow pages 

Standard Shunt 
Standard Pressure 

Surface Mount Shunt 

Machine Insertable Surface Mount 
Shunt Shunt 

382341-2 

382341-3 

436860-3 382341-4 

382341-5 

436860-5 382341-6 

436860-6 382341-7 

436860-7 382341-8 

382341-9 

4368E)0-9 1-382341-0 

1-436860-1 1-382341-2 

8-1647 
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ROCKER 
SWITCHES 

SWITCHES 

ROCKER--PUSH BUTTON--SLIDE-
TOGGLE SWITCHES 

PUSH BUTTON 
SWITCHES 

5100 

Single, double pole, momentary, alternate action, lighted 
and non-lighted circuits. Ratings up to 16a 250vac 1 HP. 

TOGGLE SWITCHES 

Single and double pole circuits. Ratings up to 20a 
250vac 1 3/4HP 

Single and double pole' Maintained, momentary circuits' 
Lighted and nonlighted • Twin switches in one body· Spe
cial colors and legends· Numerous cut out sizes· Isolat
ed lamp circuits • Water resistant versions • Protective 
front cover boots· Electrical ratings up to16a 250vac 1 HP 
200a In-rush • Most of these ranges are fully automated 
offerings, low cost, consistant quality and 100% testing 

SLIDE SWITCHES 

Single and double. Ratings to 12a 250vac 

Most products are UL, CSA and VDE etc approved. 
Complete details supplied on request. 

SEE PAGE B • 1141, SECTION 2460 FOR INDICATOR LIGHTS. 

A FULL LINE CATALOG OF DRAWINGS AND SPECIFICATIONS AVAILABLE FREE OF CHARGE. 

Arcolectric Corporation 9001 Canoga Ave., Canoga Park. CA 91304 
FAX: 818-700-9541 • FAX: 818-700-2809' PH: 818-700-1933 

a-1648 For manufacturers' sales offices, see yellow pages EEM 1991 



5100 SWITCHES 5100 

QUALITY. ~EATUR~S 0 00 RRIES@ DIP SWITCHES 
CompetItIvely PrIced! 

FEATURES: 

• Number of positions available: 4 thru 10 and 12. 
• Top Quality Materials: 

• Base, Cover and Slider: UL94VO rated glass 
filled high temperature 
thermoplastic. PPS Base and 
Cover rated at 500°F (260°C). 

• Slider Contact: Beryllium Copper Alloy 
w/selective gold plating over 
nickel plating. 

• Terminal: Copper Alloy w/selective gold 
plating over nickel plating and 
tin plating on leads. 

• Fully sealed assembly: 
• Molded cover ultrasonically welded to base 

with insert molded and dual sealed terminals. 
• Slider contact with insert molded slider. 
• KAPTOW (polyimide) sealing tape. 

• Redundant bifurcated slider contacts-self 
cleaning wiping action. 

• 2011 gold in contact area. 
• Compatible with auto-insertion equipment. 
• End stackable. 
• Recessed slider travel = .045" (1,14) 
• Low profile height of .170" (4,31) for all three 

styles. 
• Preprogramming available. 
• Tape and Reel packaging as per EIA-481-A 

available. 
• Fully automated assembly and 100% tested. 
• Competitively priced. 

THRU-HOLE 
SOLDER TAIL 

.283 
.120 (3,05) r(7.'8)l 

TYP TYP 

, r--(t ~~ 290 i\-----< 
(7,36) 

t _ .050 
L .300 .J (1,27) 

(7,62) 
INSERTED 

WITH OR WITHOUT 
TAPE SEAL 

GULL WING 

.050 .010 
(1 Gf17) (0,25) , TYP 

.or-II 111050 

(1,27) Y .415 :f!,.27) 
(10,54) 

TAPE SEAL 
STANDARD 

HOWTOORDER 

XX -7X7 -xx 

CURRENT 
SIZES 
4, 5,6, 

7,8,9,10 
and 12 

POS. LENGTH 

4 

5 

6 

7 

8 

9 

10 

12 

.395 
(10,03) 

.495 
(12,57) 

.595 
(15,11) 

.695 
(17,65) 

.795 
(20,19) 

.895 
(22,73) 

.995 
(25,27) 

1.195 
(30,35) 

J-LEAD 

TAPE SEAL 
STANDARD 

.050 
(1,27 

Positions 2 = Tape and Reel Packaging for 
Number Of~ It =Slandard Tube Packaging 

4-10,12 Surface Mount Versions 

707=w/Tape 
717=No Tape ~=::I~~~:s:=-..:e':'::'':-HOLE 

... Trademark of DuPont 3="JI'-Lead 8urface Mount 

Samples are FREE - please provide 
title, company name and telephone 
number. 

P.O. Box 130 
Frenchtown, NJ 08825 
Phone (908) 996-6841 
FAX 908-996-3891 

EEM 1991 For manufacturers' sales offices, see yellow pages 

SURFACE MOUNT, 
"J" or GULL WING 

MACHINE 
INSERTABLE BY 
REEL OR TUBE 

TAPE STANDARD 
With Surface Mount Switches 

RRIES 
ELECTRONICS, INC. 

8-1649 



5100 SWITCHES 

Aromat Snap-Action Switches 

New Providence, NJ 
Tel: (908) 464-3550 

Marlboro, MA 
Tel: (508) 481-1995 

Orlando, FL 
Tel: (407) 855-1075 

8·1650 

• Ultra-miniature size 
(6x12.7x6 mm) 
(.236x.500x.236 inch) 

• Aux-resistant construction 

• High contact reliability in 
low-level circuit 

• 1.2 mm hole type available 

• High contact capacity 

• High ccntact reliability and 
welding resistance 

• High contact reliability in 
low-level circuit 

• Sealed ccnstruction lor use 
in adverse enVironments 

• Terminal sealed and wire 
sealed types 

• Consistent quali", through 
fully automatic fabrication 

50 
(1.764) 

leo 
(6.349) 

SO,180 
(1.764.6.349) 

2S 
(.882) 

2SO 
(8.818) 

SO,l00 
(1.764,3.527) 

• ~~ Cfe':F::i~~~ility 25, SO, 100 
• Long life version of AV3 (.862, 1.764,3.527) 

standard and low level 
circuit types available 

• Sealed ccnstruction for use 
in adverse environments 

• High ccntact pressure with 
light operating action 

• High ccntact reliability in 
low-level circuit 

• Wide insulation distance 
• High dielectric strength 

• Double-retum spring 
• Contact gap-more than 

3 mm .118 inch 

300 
(10.582) 

300,400 
(10.582, 14.110) 

10.2 g-cm 
(.402) 

10.2 g-cm 
(.402) 

10,35 
(.353, 1.235) 

1X: 650 (22.928) 
1V. 1Z: 750 (28.455) 
2X: 1000 (35.274) 
3X: 1500 (52.911) 

Elk Grove Village, IL 
Tel: (708) 593-8535 

Garden Grove, CA 
Tel: (714) 895-7707 

Richardson, TX 
Tel: (214) 235-0415 

San Jose, CA 
Tel: (408) 433-0466 

Aroma! Canada Inc. 
Mississauga, Ontario 
Tel: (416) 624-3777 

. For manufacturers' sales offices, see yellow pages 

O.SA30VDC 

O.lA30VDC 

3A 125VAC 
2A30VDC 

lAl25VAC 

O.lA 125VAC 
O.lA 30VDC 

10.lA 250VAC 

3A250VAC 

5A2SOVAC 

3A2SOVAC 

2A 250VAC 

lA250VAC 

3A2SOVAC 

O.lA 250VAC 

3A 2SOVAC 

3A 250VAC 

21A250VAC 

5A2SOVAC 

lA250VAC 

SA 125VAC 

3A250VAC 

16A380VAC 

lmA5VDC 
0.4mA 12VDC 
0.2mA24VDC 

5mA6VDC 
2mA 12VDC 
lmA24VDC 

5mA6VDC 
2mA12VDC 
lmA24VDC 

5mA6VDC 
2mA12VDC 
lmA24VDC 

5mA6VDC 
2mA12VDC 
lmA24VDC 

Low-level 
5mA6VDC 
2mA12VDC 
lmA24VDC 

5mA6VDC 
2mA12VDC 
lmA24VDC 

5mA6VDC 
2mA.12VDC 
lmA24VDC 

5mA6VDC 
2mA12VDC 
lmA24VDC 

Advuced 
switching 

technology. 

5100 

m 
Aromat 
.. ember of Matsulhlta Group 

EEM 1991 



5100 

BS 1 Switches 
UL/CSANOE/SEMKO under applications 

ORDERING INFORMATION 
ABS1 

ABS1: BS1 switch 1: .110 Quick-connect 1: SPOT 
terminal (IPSO) 

4: Solder terminal (IPSO) 
5: PC terminal (lP50) 
6: Wire leads (IP67) 

SPECIFICATIONS 
1. Contact ratings. 

2. Characteristics 

New Providence, NJ 
Tel: (908) 464-3550 

Marlboro, MA 
Tel: (508) 481-1995 

Orlando, FL 
Tel: (407) 855-\075 

Elk Grove Village, IL 
Tel: (708) 593-8535 

Richardson, TX 
Tel: (214) t35-0415 

San Jose, CA 
Tel: (408) 433-0466 

20 (15) 
.705 (.529) 

4 (3.5) 
.141 (.123) 

3.5 (3) 
.123 (.106) 

3 (2.5) 
.106 (.088) 

3.5 (3) 
.123 (.106) 

4.0 
.141 

Garden Grove, CA 
Tel: (714) 895-7707 

Aromat Canada Inc. 
Mississauga, Ontario 
Tel: (416) 624-3777 

SWITCHES 

Dust 
Protected type ~9'8 ~ .780 

~~ 

Immersion 
protected type 

21.2.>-. 6.4 mm inch 

~1835 ~252. ~ 
-+ 

'300 
N r- 1'1.811 

N.O .• V.: 
COM t 

5100 

0: Pin plunger 
1: Short hinge lever 
2: Hinge lever 

4: 100 g 2.527 oz 
5: 1SO g 5.291 oz 

0: Silver alloy 
1: Gold-clad triple 

layer 
3: Long hinge lever 
4: Simulated roller lever 
6: Roller lever 

0.5 
.020 

2.8 0.8 
.110 .031 

3.5 1.0 
.138 .039 

2.8 0.8 
.110 .031 

2.5 0.5 
.098 .020 

1.2 
.047 

1.6 
.063 

1.2 
.047 

0.8 
.031 

4: Gold-clad double 
layer 

8.8±1.2 
.346±.047 

11.65±0.8 
.459±.031 

14.5±O.8 
.571±.031 

AdvlDced 
switching 

technology. m 
Aromat 
Member 01 Matsushita Grout 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1651 



5100 SWITCHES 

Burgess SAIA, INC. 
Switch Division 

Sub·Miniature and 
Sub·Ultra Miniature 
Features: 10 million cy· 
cle life, 7 terminal op· 
tions, gold cross·point or 
silver contacts, full over· 
travel, fu lIy sealed & pro· 
cess compatible models 
wlwithout leads, moun· 
ting holes or pegs, stan· 
dard/low force models, 
wide variety of clip·on 
levers, snap-on terminal 
covers, high temp. ver· 
sions. 

Ultra·Miniature/Low 
Profile - Mechanical 
life 10 million cycles, 
gold or silver contacts, 
fu II over travel, double 
pole versions, 3 terminal 
options, broad range of 
clip-on levers, selection 
of operati ng forces. 
Burgess·SAIA products 
are approved by all major 
national testing author· 
ities worldwide including 
UL, VDE, and CEE 24 

8-1652 

Reference 

F1N 
F1NS 
V4N 

V4NS 

XC 
V4NHE 
(Hall·Effect) 

Reference 

F1T8 
F5T8 
F4T7 
LPHSP 
LPSP 
LP1SP 
LPDP 
LP1DP 
FK4T7 

Actuator Dimensions Actuating Force 
L W H N OZ 

Plunger 15 5 6 2.0 7.0 

Sealed Plunger 15 5 6 2.0 7.0 

Plunger 20 6 18 1.4/0.5 5.0/1.8 

Sealed Plunger 20 6 18 2.5 9.0 

Plunger 20 6 18 3.0/0.4 1111.4 
Magnet 20 7 18 - -

Actuator Dimensions Actuating Force 
L W H N OZ 

Plunger 16 10 7 1.4 5.0 
Plunger 13 5 12 1.2 4.3 
Plunger 13 5 18 1.2 4.3 
Plunger 20 7 9 1.8 6.5 
Plunger ,20 7 9 1.4 5.0 
Plunger 20 7 9 0.75 2.7 
Plunger 20 14 9 2.8 10.0 
Plunger 20 14 9 1.5 5.4 
Plunger 18 5 15 1.5 5.4 

For manufacturers' sales offices, see yellow pages 

5100 

1335 Barclay Boulevard 
Buffalo Grove, IL 60089 
Tel (1-708) 215·9600 
Fax (1·708) 215·9606 

Max. Ratin8 Terminals 
125/250 VA 

5 Side PCB 

5 Side PCB 
5/2 Sidr. PCB, 

QC,SM 

,5 Sidr., PCB 
QC,SM,Lds. 

10/1 Sldr.,PCB,QC 

20MA/24VDC Leads 

Max. Rating Terminals 
125/250 VAC 

5 Side PCB 
5 PCB 
5 Sldr.lOC 
3 PCB 
2 PCB 

1.5 PCB 
2 PCB 

1.5 Pes-
5 Sldr.lOC 

EEM 1991 



5100 SWITCHES 5100 

Burgess SAIA, INC. 
Switch Division 

1335 Barclay Boulevard 
Buffalo Grove, IL 60089 
Tel (1-708) 215-9600 
Fax (1-708) 215-9606 

CR - Cl Basics - Single-pole, changeover, snap-action with 
moulded cases and lids, sensitive beryllium copper trident spring 
mechanisms, flat base with 3 solder tag terminals version, stepper 
base fitted with 6-32 UNC screw and cup washer terminal version, 
explosion proof models, 15A 1251250 VAC rating, broad selection of 
actuators, sealed models. 

XG Miniatures - Single-pole, double or single throw, seven 
force/current variations 320 cNI45cN ·20A V. hpf10A 116 hp, up to 
100 million cycles mechanical life. Silver, gold, or silver-cadmium
oxide contacts, high temperature versions up to 150· C. Wide selec
tion of terminals including PCS mount, large variety of integral lever 
actuators. 
International approvals - ULfCSA, SEAS, VDE, SEMKO, SEV, DEM
CO, NEMCO, KEMA, UTE. 

TokSwitches - Key and rotary operated switches from a wide range 
of styles, sizes, and options for many security applications. 
From the miniature "M" and "E" series key switches with low level 
switching applications and electrical rating of 100 mA at 30 VDC 
maximum ... ideal for high volume OEM applications. 
P 5 knob operated switches are small size where space Is a 
premium. The normal electrical rating of a P 5 is 7 A at 250 VAC. 
P 13 and P 25 switches are heavy-duty switches with nominal rating 
of 15 A AC and 25 A AC respectively. 

Joysticks - 40 standard options with latching, momentary, lift-to or 
normal operation, V3 or V4 switching, 2 or 4 gate or 360· stirring ac
tion, panel sealing to IS65, accurate down to - 50· C., deSigned for 
scientific installations and industrial applications. 

XP, Xl, XS Multi-pole Security Switches - Intended for use in loca
tions within equipment where doors and covers are opened and per
sonnel are to be protected. XP Single Pole, XT Double Pole and XS 
Triple Pole versions are available. 
Electrical breaking capacity ranges from 0.3A 30 VAC for low-voltage 
to 16A 125/250 VAC for electrical mains or power contact. Contact 
gaps in excess of 3mm for use in main isolation, contact gaps 
creepage and air gaps up to 8mm for UL 1 CSA, VDE, SEAS, SEV 
SEMKO, NEMKO, DEMKO, SETI, KEMA, IMO, SEAS, and CESEC ap
provals. Normally open, normally closed and changeover version, 
- 20· C. to + 85· C. and + 140· C. on some models. 
Contact material or range varies from silver nickel, silver palladium, 
pure silver, gold-plated and other materials on request. 
Accessories include a multiplug terminal housing connection and a 
service key for the Xl Series. 

EUROPA - Proximity Sensors - Over 300 models, sensing ranges 
from under 1mm up to 20mm, AC, DC and NAMUR, NIO, N/C and 
universal outputs, housed in rugged nickel plated brass in compact 
or standard lengths, models to meet CENELEC EN, plug and socket 
types for easy installation. 
Push·Buttons - 3to 25A 1251250 VAC, reliability over a long life with 
positive, nonfatiguing operation, Single and double pole versions 
with momentary or alternate actions, a two button version, an 
emergency stop button unit, and a wide variety of bezels including a 
sealed bezel. 
Protected Switches - A versatile selection of switches for difficult 
environments, from 15A 250 VAC metal housed with conduit entry 
and industrial actuators down to 10A 250 VAC compact, and 5A 250 
VAC miniature single and double pole pre·wired sealed and preserve 
tested to 6 p.s.i. Mechanical life up to 10 million cycles, NEMA Type 
6 IP 67 enclosures. 

EEM 1991 For manufacturers' sales offices, see yellow pages e-1653 
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SWITCHES 5100 

NEWTON DIVISION PRODUCTS 
Toggle Switches 
A full range of miniature, tiny and ultraminiature 
models for panel and P.C. mounting, includ
ing sealed/process compatible and surface 
mount. SP thru 4P models with many styles 
and options available. 

Rocker and Lever Handle Switches 
A full range of miniature and tiny models for 
panel and P.C. mounting, including anti-static 
and sealed/process compatible designs. SP 
thru 4P models and many options available . 

Pushbutton Switches 
A complete line of miniature, tiny, subminiature 
and microminiature switches with momentary, 
snap-acting and alternate action functions
SP thru 4P. Surface mount and sealed/process 
compatible models available. 

Slide Switches 
A full range of miniature, tiny and ultraminiature 
models with many available options. 

Half-Inch Rotary Switches 
A full range of miniature instrument grade 
rotary switches in one and two pole models 
with 30 degree indexing (12 positions max) 
or 36 degree indexing (10 positions max). 

Membrane Keypads 
Available in 4 x 4 and 3 x 4 arrays with either 
embossed detented or flat nontactile keys. 

Thumbwheel Switches 
A full range of miniature, sub-miniature and 
mini-thumbwheel switches with snap-in front 
or rear panel mounting and P.C. mounting. 

DIP Switches 
LD Series available in 4, 6 and 8 positions. 
Low profile, machine insertable, surface mount 
or thru-hole P. C. terminations. Fully sealed/ 
process compatible. SD Series available in 
1 through 12 positions (except 11 pos.). The 
washable design can be wave soldered. 

CRCOMPONENTS. INC. 15 Riverdale Ave. Newton, MA 02158-1082 Tel: (617) 964-6400, Telex: 92-2544, Fax: (617) 527~3062 
8-1654 For manufacturers' sales offices, see yellow pages EEM 1991 
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Gk® 
The Primary Source Worldwide~. 

SWITCHES 5100 

CLAYTON DIVISION PRODUCTS 

I 

Switch locks 
The most complete line of switch locks from 
simple electrical lockout to high security 
mechanical lockout with electrical control. 
Standard and instrument grade switching up 
to 4 poles and many value added features. 

Rotary Switches 
All plastic rotary switches adjustable from 
2 to 12 positions. ROTA-SLlDE~ Power 
ROTA-SLIDE and Miniature ROTA-SLIDE 
rotary switches. 

Slide Switches 
Power and Line Voltage Select Slide Switches. 
Miniature and Snap-In Slide Switches. 

Rocker and Lever Handle Switches 
A full range of miniature power rocker and lever 
handle switches. 

Pushbutton Switches 
Pushbutton and mechanical pushbutton mod
els and options for panel and P.C. mounting. 

Illuminated Pushbutton Switches 
Seven different styles of illuminated and 
non-illuminated pushbutton snap-acting 
switches with modular snap-together 
construction. 

t:Ik. COMPONENTS, INC. 2035 Highway 70 East, Clayton, NC 27520-0687 Tel:(919) 553-3131 ~ Telex: 579385, Fax:(919) 553-4758 

EEM 1991 For manufacturers' sales offices, see yellow pages B-1655 



5100 SWITCHES 5100 

C:~~llrC:>L-___________ ~_u_rs_o_w_u_on_c_o_m_pa_n_~ 
SWITCH INC. 

Why Have 
Problems!! 

Use CAPITOL SWITCH to provide economical solutions where 
reliability-long life - improved quality and M. T.B.F. are of 
paramount concern. 

40 Years of Proven Experience 
with Demanding Customers Like 

AT&T, IBM, GE, BOEING, UNISYS, ROCKWELL, FAA,U.S. NAVY, 
U.S. AIR FORCE AND MANY OTHERS WHERE QUICK 
RESPONSE AND FLEXIBLE APPROACHES ARE MANDATORY. 
WE CAN OFTEN SUPPLY A PROTOTYPE FASTER THAN 
COMPETITORS CAN DECIDE ON SUPPLYING A QUOTATION! 

CALL US TODAY 

Capitol Switch operates to MIL-I-45208A quality standards and/or customer-specified 
manufacturing standards. Our products are 100% American made and 100% tested to customer 
military specifications as required. 

CALL NOW! CAPITOL ______________ _ 

8-1656 

SWITCH INC. P.O. BOX 609· F.J. CLARKE INDUSTRIAL PARK· BETHEL, CT 06801·0609 
TEL. 203·744·3300· FAX 203·744·3304 

For manufacturers' sales offices, see yellow pages EEM 1991 



A J 0 + 0 0 
Make Make, 

t£:g Make, SPST-NO Break 

B K 

* 
0 

Break Center off 
SPST-NC SPOT • 0 

C L • 0 0 
Break, Make Break, • 0 (Transfer) Make, 
SPOT Make • 0 

0 :£ u 
~~ Make, Break 0 Double 0 

(Continuity make 
Transfer) Contact 

on arm 

E ·lci V 0 ! 0 ! 
Break, 

0 Double break b Make, 
Break Contact on arm 

F 0 w 0 • Double break, 
Make, • 0 Double make, 
Make • 0 Contact 0 • 

on arm 

G C X 

:r~ Break, Double 0 
Make 0 make 

H g Y 0 ! 0 ! 
Break, 0 I Break, • 0 Double break 
Make 

I -~ Z 0 :,: : 0 Make, Double make 
Break, Double break 
Make A-() SPOT-DB 0 



5100 SWITCHES 5100 

GENERAL PURPOSE AC~DC TOGGLE SWITCHES 

Quick make and break AG-DG rated .. UL recognized and GSA certified '%0" 
bushing, 'X," toggle. '. 

2B Series EKlDK Series 

CURVETTE® SNAP·IN SWITCHES 

110 Series 

'Slow make and break action, .250 quick connect terminals. 16 amps 125 
VAG - 10 amps 250 VAG, 10(4) amps-250VAG. UL recognized, GSA and 
VDE certified. Rated life 50 M cycles @ rated load. Also features our unique 
Visi-Rocker', two-color molded curved rocker for low cost "ON" indication. ' 

Visi-Rocker 
R Series LR Series R Series 
SC HIGH INRUSH CURVETTE SNAP-IN SWITCHES 

Designed to handle current surges over 100 amps. UL recognized and GSA 
certified for 20 amps 125 VAG-15 amps 250 VAG, 16(6) amps 250 VAG 
VDE certified.' ' 

LRGSG Series RSG Series RGSG Series 

MINIATURE CURVETTE SNAP-IN SWITCHES 

These miniature switches are rated @ 4 amps 250 VAC--8 amps 125 VAG, 
6(4) amps 250 VAG. UL recognized, GSA and VDE certified. Also features 
our unique Visi-Rocker two-color molded rocker for low cost "ON" indication. 

621 Series 
HEAVY DUTY ROCKER SWITCHES 
The~e f~lI-size roc~er switches are designed for AG and low voltage DG 
applications. They Include a slow-make, slow-break contact mechanism, 
nylon snap-in brackets. They are rated at 15 amps 125 VAG, 10 amps 250 
VAG, % H.P. UL recognized and GSA certified. Suitable for 20 amp 28 VDG. 

TIGSeries 

SWITCHES 

6 AMPS 125 V, 3 AMPS 250 V 

Type SWitch Action Terminals 
110.73 S.P'S.T. ON-NONE-OFF Solder 
110-S-73 S.P'S.T.ON-NONE-OFF Screw 
111-16-73 S.P'S.T. ON-NONE-OFF Wire 
2BB62-73 S.P'D.T.ON-NONE-ON Solder 
2BK62-73 D.P'S.T.ON-NONE-OFF Solder 
2BK65-73 D.P.S.T.ON-NONE-OFF Wire 
2BL62-73 D.P'D.T.ON-NONE-ON Solder 

,-' HEAVY DUTY AC-DC TOGGLE SWITCHES 
16AMPS, 125 V; 8 AMPS 250 V; 1 HP125-250 V 

DK284-73 D.P.S.T. I Screw 
20 AMPS 125 V-10 AMPS 250 V-1% H.P. 125-250 V 

EK204-73 D.P.S.T. I Screw 

Type Switch Action Rocker Color 
RA911-RB-B-o.N S.P.S.T.ON-NONE-OFF Black 
RA911-VB-B-O-V S.P'S.T. ON-NONE-OFF Visi-Rocker* 
RA911-VB-B-l-V S.P'S.T.ON-NONE-OFF Visi-Rocker* 

w/ON-OFF 
Legend 

RB211-RB-B-0-N S.P'D.T.ON-NONE-ON Black 
RG211-RB-B-0-N S.P'D.T.ON-OFF-ON Black 
LRA211-RS-B/120N S.P'S.T. ON-NONE-OFF Strawberry 

Lighted .. 
*Gurvette Visi-Rocker has a second color molded In for attractive low cost 
"ON" indication. 
ON/OFF imprinting is available, consult factory. 

Type Switch Action Rocker Color 
RSGA711-RB-B-0-N S.P'S.T. ON-NONE-OFF Black 
RGSGG711-RB'-B-0-N D.P.S.T.ON-NONE-OFF Black 
LRGSGK221-RS-B/120N D.P.S.T. ON-NONE-OFF Strawberry 

Lighted 
ON/OFF Imprinting IS available, consult factory. 

Switch Rocker 
Type Action Terminals Color 

62111926-0-0-N S.P.D.T. Solder Black 
ON-NONE-ON 

62112926-0-0-N D.P.D.T. Solder Black 
ON-NONE-ON 

62116319-D-O-N* S.P'S.T. .187 Tabs Black 
11 amps 125 VAG ON-NONE-OFF 

62115929-0-0-V* * D.P.D.T. .187 Tabs Vis i-Rocker 
ON-NONE-ON 

62116919-o.9-V* * S.P'S.T. .187 Tabs Visi-Rocker 
w/I-O legend' 

* UL recognized and GSA certified for 11 amp 125 VAG ratings. 
* * Gurvette Visi-Rocker has a second color molded in for attractive low cost 
"ON" indication. 
ON/OFF imprinting is available, consult factory. 

SWitch Rocker 
Type Action Terminals Color 

TIGA51-6S-BL-NBL S.P'S.T. .250 Tabs Black 
ON-NONE-OFF 

TIGK54-6S-BL-NBL D.P.S.T. Screw Black 
ON-NONE-OFF 

LTILA51-68-BL-RG-NBL S.P'S.T. .250 Tabs Black 
(125 VAG lamp) ON-NONE-OFF wired light 

DRIP DRY ROCKER SWITCHES 
We have modified the Tlppette@ Switches above to provide front panel dust 
and moisture protection with built in seal feature. 

Switch Rocker 
Type Action Terminals Color 

TIGA51-6S-BL~WBL S.P'S.T. 
ON-NONE-OFF 

.250 Tabs Black 

TIGK54-6S-BL-WBL D.P'S.T. Screw Black 
ON-NONE-OFF 

LTILA51-6S-BL-RG-WBL S.P.S.T. .250 Tabs Black 
(12Vlamp) ON-NONE-OFF 

ON/OFF Impnntlflg IS available, consult factory. 

The information listed above is for standard CarlingslNitch prOducts. Consult Carlingswitc\:l for additional product information. 

CARLlNGSWITCH, Inc., 60 Johnson Avenue, Plainville, CT 06062·1156 
(203) 793·9281 • FAX: (203) 793-9231 • 1·800·243·8556 

EJ.o1658 For manufacturers' sales offices, see yellow pages EEM 1991 



5100 SWITCHES 5100 

CARLINGSWITCH 

HEAVY DUTY AC RATED TOGGLE SWITCHES 
General purpose switches rated @ 15 amps 125 VAC and 10 amps @ 250 
VAC. UL recognized and CSA certified in single. double. three and four pole 
configurations. All are rated % H.P. 125-250 VAC-'%!' bushing-%" toggle. 
Suitable for 20 amp 28 VDC. 

F Series G Series 

H Series I Series 

NYLON INSULATED TOGGLE SWITCHES 

Series 0 switches have self-cleaning wiping action contacts suitable for both 
power and low-level switching. nylon flat or bat lever actuators and 
bushing/frame super structure for double insulated requirements-UL recog
nized, CSA certified. Series rated @ 10 amp 125 VAC 5 amp 250 VAC l>H.P. 
125-250 VAC 10 amp 28 VDC. 

o Series 

GENERAL PURPOSE PUSHBUTTON SWITCHES 

P27 Series 170 Series 110-SP Series 

SWITCHES 

Type Switch Action Terminals 
2FA53-73 S.P'S.T. ON-NONE-OFF Solder 
2FA53-73-TABS S.P.S.T. ON-NONE-OFF Spade 
2FA54-73 S.P'S.T.ON-NONE-OFF Screw 
2FB53-73 S.P.D.T. ON-NONE-ON Solder 
2FB53-73-TABS S.P'D.T.ON-NONE-ON Spade 
2FB54-73 S.P.D.T. ON-NONE-ON Screw 
2FC53-73 S.P.D.T.ON-OFF-ON Solder 
2FC53-73-TABS S.P.D.T. ON-OFF-ON Spade 
2FC54-73 S.P.D.T. ON-OFF-ON Screw 
6FC54-73· S.P.D.T. ON-OFF-ON Screw 
2GK50-73 D.P'S.T.ON-NONE-OFF Solder 
2GK51-73 D.P.S.T. ON-NONE-OFF Spade 
2GK54-73 D.P'S.T. ON-NONE-OFF Screw 
2GL50-73 D.P.D.T.ON-NONE-ON Solder 
2GL51-73 D.P.D.T. ON-NONE-ON Spade 
2GL54-73 D.P.D.T.ON-NONE-ON Screw 
2GM50-73 D.P.D.T. ON-OFF-ON Solder 
2GM51-73 D.P.D.T.ON-OFF-ON Spade 
2GM54-73 D.P.D.T.ON-OFF-ON Screw 

HK250-73 3.P.S.T. ON-NONE-OFF Solder 
HK251-73 3.P'S.T. ON-NONE-OFF Spade 
HK254-73 3.P.S.T. ON-NONE-OFF Screw 
HL250-73 3.P'D.T.ON-NONE-ON Solder 
HL251-73 3.P.D.T. ON-NONE-ON Spade 
HL254-73 3.P'D.T.ON-NONE-ON Screw 
HM250-73 3.P'D.T.ON-OFF-ON Solder 
HM251-73 3.P'D.T.ON-OFF-ON Spade 
HM254-73 3.P.D.T. ON-OFF-ON Screw 
1K250-73 4.P.S.T. ON-NONE-OFF Solder 
1K251-73 4.P.S.T. ON-NONE-OFF Spade 
IK254-73 4.P.S.T.ON-NONE-OFF Screw 
1L250-73 4.P.D.T.ON-NONE-ON Solder 
IL251-73 4.P.D.T. ON-NONE-ON Spade 
IL254-73 4.P.D.T.ON-NONE-ON Screw 
IM250-73 4.P.D.T.ON-OFF-ON Solder 
IM251-73 4.P.D.T. ON-OFF-ON Spade 
IM254-73 4.P.D.T. ON-OFF-ON Screw . Momentary On ActIon 

PADDLE TOGGLE ACTUATOR 

DA100-PB-B 
DA105-PB-B 
DB100-PB-B 
DC100-PB-S 

I DA100-BB-B 
DA105-BB-B 
DB100-BB-B 
DC100-BB-B 

S.P.S.T. ON-NONE-OFF 
S.P'S.T.ON-NONE-OFF 
S.P'D.T.ON-NONE-ON 
S.P'D.T.ON-OFF-ON 

BAT TOGGLE ACTUATOR 

I S.P.S.T.ON-NONE-OFF 
S.P.S.T. ON-NONE-OFF 
S.P'D.T.ON-NONE-ON 
S.P'D.T.ON-OFF-ON 

Solder/Spade 
Wire 
Solder/Spade 
Solder/Spade 

Solder/Spade 
Wire 
Solder/Spade 
Solder/Spade 

6 AMP 125 VAC-3 AMP 250 VAC UL RECOGNIZED AND CSA CERTIFIED 

Switch 
Type Action Terminals caps 

P26A-1D-RMB S.P.N.O. Solder Metal 
P26L-1D-RMB S.P.N.C. Solder Metal 
P27A-BL S.P.N.O. Solder Black 
P27A-RD S.P.N.O. Solder Red 
P27L-BL S.P.N.C. Solder Black 
P27L-RD S.P.N.C. Solder Red 

170 Metal 
172 Metal 

QUICK MAKE/QUICK BREAK MAINTAINED AC/DC 
6 AMP 125 V-3 AMP 250 V UL RECOGNIZED AND CSA CERTIFIED 

110-SP 
1l1-16P 

The information listed above is for standard Carlingswitch products. Consult Carlingswitch for additional product information. 

CARLlNGSWITCH, Inc., 60 Johnson Avenue, Plainville, CT 06062-1156 
(203) 793-9281 • FAX: (203) 793-9231 • 1-800-243-8556 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1659 



In fact, it's a whole family of commercial grade switches, Also new from COLE, an addition to the 1800 Series 
evolved from COLE's 3600 Series MIL-S-3786, QPL flux half-inch MIL switches- the Model 1830, a 30 degree 
and contaminant proof switches - the head of the family. rotation single deck precision switch. 

The all new 3900 Series half-inch rotary switches are A final word about flux and contaminant proof switches. 
made from the same ultra clean materials, and fabricated Other manufacturers say they offer them - at consid-

~~~~:~~i~~e~~ TH.IS IS A COMMERCIAL ~~~~tC~~~r~~~~ 
our MIL sWitches; fea tu re - they 
only the level Of documentation is different. And, the 3900 can't. COLE Instrument Corp. invented flux proof 
Series offer new improvements and features of their own. switches, literally. U.S. Patent #4,910,364 has just been 
For example, as shown in the photo, they're available with awarded to R. L. Garcia, COLE Instrument Corp. The 
solder lugs or PC terminations that allow the switch to be word on flux proof switches is COLE ... period. 
plugged directly into PCB's, motherboards, or flex circuits New things are happening at COLE. Call or FAX for 
for instant substitution or replacement. The Add-a-Pot updated specs or application engineering assistance. 
version permits ganging of pots or linear switches on the 
same shaft. High security Keylock versions are part of the 
new line. All of this quality is now available to designers at 
competitive commercial pricing. But if you are spec'd in 
to MIL-S-3786, the 3900 Series is offered in full MIL, 
QPL form. 

INSTRUMENT CORP 

2650 South Craddy Way· Santa Ana, California 92704 
Telephone (714) 556-3100' FAX (714) 241-9061 

B-1660 For manufacturers' sales offices, see yellow pages EEM 1991 



5100 SWITCHES 5100 

CHERRY ELECTRICAL PRODUCTS 
3600 Sunset Ave., Waukegan, IL 60087 
708/662-9200 • FAX 708/360-3566 

Panel Mount Pushbutton 
E series - Double Pole 

Series E75 
Series E77 

Series E78 
Series E79 

16 amps 
10 ampsl 
0.1 amps 
0.1 amps 
10 amps 

Switch body 1.57" x 1.05" x .680" 

-OOA -20A -30A 

-40A -50A 

Line I nterru pt 
F80 series 

Series F81 
Series F82 
Series F83 
Series F84 

10 amps 
16 amps 
0.1 amps 
Combination 
of current 
ratings 

Switch body 1.57" x 1.16" x .685" 

Lighted Pushbutton 
Switches 
PI series 

Series P162 10.1 amps 
Series P163 0.1 amps 

Switch body .844" x .688" x .578" 

-C3RA Red button-LED, SPDT 
-C3BU Black button-No light, SPDT 
-D3RA Red button-LED, DPDT 
-D3BU Black button-No light, DPDT 

International Miniature 
D3 series - Heavy Duty 

Series D36 
Series D37 
Series D38 

4 amps 
10 amps 
16 amps 

Switch body 1.094" x .625" x .406" 

Terminator 
DN series 

Series DN3 0.1 amps 
Series DN6 3 amps 

= 
Switch body 
1.337" x .854" x .406,j 

Open Switches 
S series 

_ ........ 
-OOT 

-OOW 

Series S23 
Series S25 
Series S30 
Series S31 

Switch body 

5 amps 
10 amps 
10 amps 
0.1 amps 

S23, S25 2.125" x .438" x .094" 
S30 1.062" x .750" x .093" 
S31 1.031" x .250" x .062" 

-- .... 
-60T 

~Lr&,1 I -
-20W -20P 

Weatherproof 

Series E72 
Series E73 

E72 series 

10.1 amps 
0.1 amps 

Switch body .915" x .880" x .385" 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1661 



Ultra - Subminiature 
DB series* 

SWITCHES 

CHERRY ELECTRICAL PRODUCTS 
3600Sunset Ave.; waukegan, IL 60081 
7081662-9200 • FAX 7081360-3566 

Subminiature 
DA3 series - Automated 

5100 

Series DHIC 50-500 mA 
Series DH2C 5-50 mA Series DA3 0.1 amps 

DHIC-BlAA 
DH2C-BlAA 
Switch body 
.322" x .244" 
x .106" 

Sub - Subminiature 
DG series* 

DHIC-BIPA 
DH2C-BIPA 
Switch body 
.322" x .244" 
x .106" 

Series DG I 3 amps 
2 amps 

Series DG2 50 mA 

DG series 
Switch body 
.504" x .255" x .228" 

Subminiature International 
DB series * - Automated 

Series DBt 
Series DB2 
Series DB3 

* Silhouettes shown actual size 

5 amps 
10 amps 
0.1 amps 

DB series 
Switch body 
.783" x .380" 
x .256" 

Subminiature 
E series 

Series E61 
Series E62 
Series E63 

5 amps 
10.1 .. amps 
0.1 amps 

Switch body 

Two Pole 
(2 PDT) 

Five Pole 
(5 PDT) 

Switch body 
781" x .375" x .250" 

riB 
! ! ! 

-FILB 

-FITB 

-FlUB 

Subminiature Modules 
BM series 

Series E61 
Series E62 
Series E63 

Switch body 

5 amps 
10.1 amps 
0.1 amps 

2 PDT = .781" x .483" x .470" 
3 PDT = .781" x .483" x .672" 
4 PDT = .781" x .483" x .875" 
5 PDT = .781" x .483"' x 1.086" 

~Standard ~High 
~ ~atio ~ ~tiO 

_'OH~ ~~'OR~ 
--' -- '/ 
~! , -OOK" --

.781" x .375" x .250" 

-OOH -50K~ 
I I I I 

! I I I I I 

8·1662 For manufacturers' sal.es offices, see yellow pages EEM 1991 



5100 SWITCHES 

CHERRY ELECTRICAL PRODUCTS 
3600 Sunset Ave., Waukegan, IL 60087 
708/662~9200 • FAX 708/360-3566 

.5100 

International Subminiature Plastic Lever Actuator 
Waterproof 

Miniature 

DC series 
Series OCI 
Series OC2 
Series OC3 
Series OC4 

Solder 
Terminals 
Switch body 
.783" x .397" 
x.256" 

5 amps 
10.1 amps 
0.1 amps 
3 amps 

Wire 
Terminals 
Switch body 
.783" x .602" 
x .256" 

E series - Light Force (X Suffix) 

Standard Force 
Series E21 
Series E22 
Series E23 

0.1 amps 
3 amps 
5 amps 

lIiiiiF~iJI Series E31 1 amp 

-7SHX 

Series E33 
Series E34 
Series E35 
"Light Force only 
Switch body 

10 amps 
15 amps 
20.1 amps· 

1.093" x .625" x .406" 

-sop 

for miniature E series 
Light Force and Standard Force 

-50N~ 

~ 
-90N 

Series/prefix numbers, electrical 
ratings and switch body 
dimensions are the same as the 
E series models shown above. 

Miniature International 
D4 series Light Force (L-Suffix) 

US part number suffix 
(straight terminals) 

(International suffix) 
(dogleg terminals) 

Standard Force 
(C-Suffix) 

Series 041 
Series 042 
Series 043 
Series 044 
Series 045 

Switch body 

0.1 amps 
3 amps 
5 amps 
10 amps 
15 amps' 

1.095" x .625" x .406" 
27.81 mm x 15.88 mm 
x 10.31 mm 

• International versions of D45 require larger terminals. 
Consult factory. 

L-RlAA C-RlAA 
(9-Q3AA) (3-Q3AA) 

L-RITC C-RlTC 
(9-Q3TC) (3-Q3TC) 

L-RlLA C-RlLA 
(9-Q3LA) (3-Q3LA) 

L-Rl YL C-RIYL 
(9-Q3YL) (3-Q3YL) 

EEM 1991 For manufacturers' sales offices, see yellow pages 



5100 

a-1664 

SWITCHES 

CHERRY ELECTRICAL PRODUCTS 
3600 Sunset Ave., Waukegan, IL 60087 
708/662-9200 • FAX 708/360-3566 

Low Torque 
ElF Series 

Series E511F51 6 amps 
Series E53/F53 0.1 amps 

Switch body 
1.21.8" x .687" x .580" 

-008 .--
-OOR ......... 

~ 
":5~: 
000 

~ 

~=-~ 
. _ -SOT 

a ao 
~~ 
:~~-!I! 

-608'---60R . 

! ! I 

General Purpose 
E series - Single Pole 

Series G13 
Series E13 
Series E14 
Series E30 

Switch body 

0.1 amps 
15 amps 
25 amps 
30.1 amps 

1.823" ~ .640" x .644" 

-OOE -OOR 

Logic Switch 
DN Opto Series 

Linear 
button/actuator 

type optoelectronic 
switch. 

Switch body 

1.337" x .914" x .406" 

General Purpose 
E series - Double Pole 

Series E19 
Series E19A 

Series E20 
Series 620 
Switch body 

15 amps 
15 ampsl 
0.1 amps 
20 amps 
0.1 amps 

1.813" x 1.125" x .640" 

:-~ 
-OOR 

5100 

. __ _.L _. ._ .L_. 
~. -,. 

-OOJ -OOM ~. 
~:~~~~~ 

-OOH -SOH 

-OOK -SOK 

Panel Mount Pushbutton 
E series - Single Pole 

Series E6S 
Series E68 
Series E69 

16 amps 
0.1 amps 
10 amps 

Switch body 1.25" x 1.05" x .680" 

-OOH 

~~ :~ 
-OOK 

.-.::::::: 
". 

-oOJ 

-OOA -20A 

-40A 

~ ~-.on 

:=a. 
-SOK 

=* -OOM 

-30A 

-SOA 

For manufacturers' sales offices, see yellow pages EEM 1991 



5100 

SERIEST10 
THUMBWHEEL 
Industrial Size Back 
Mount 

• 8,10,12and 16dial 
positions 

• Variety of output codes 

• Wide window version 

• Stops to limit rotation 

• Dimensions: 1.36" 
(34.55mm)H x .500" 
(12.7mm)W 

SERIEST20 
THUMBWHEEL 
Miniature Size Back 
Mount 

.8,10,120r16dial 
positions 

• Variety of output codes 

• Lighted version 

• Stops to limit rotation 

• Dimensions: .960" 
(24.4mm)H x .500" 
(12.7mm)W 

EEM 1991 

SWITCHES 

CHERRY ELECTRICAL PRODUCTS 
3600 Sunset Ave., Waukegan, IL 60087 
708/662-9200 • FAX 708/360-3566 

SERIES T75 SERIES T55 
THUMBWHEEL PUSHWHEEL 
Standard Size Front Sub-Subminiature Size 
Mount Snap-In Front Mount Snap-In 

• 8, 10, 12 and 16 dial .8, 10, or 16 dial 
positions positions 

• Variety of output 
• Variety of output codes 

codes • Lighted version 
• Lighted version • Stackable units 

• Stops to limit rotation 
without mounting 
hardware 

• Dimensions: 1.30" • Dimensions: .591" 
(33mm)H x .394" (15mm)H x .300" 
(10mm)W (7.62mm)W 

SERIES L20 SERIES T50 
LEVERWHEEL THUMBWHEEL 
Miniature Size Back Subminiature Size Back 
Mount Mount 
• 8, 10, 12 or 16 dial • 8, 10 or 16 dial 

positions positions 
• Variety of output • Variety of output 

codes codes 
• Quick re-set lever 

action • Most popular series 

• Stops to limit rotation • Stops to limit rotation 

• Dimensions: .960" • Dimensions: .709" 
(24.4mm)H x .500" (18mm)H x .315" 
(12.7mm)W (8mm)W 

5100 

SERIES T59 
PUSHWHEEL 
Sub-Subminiature Size 
"Dustproof" Front Mount 
Snap-In 

• 8 or 10 dial positions 

• BCD or octal codes 

• PC pin outputs 

• Stackable units without 
mounting hardware 

• Dimensions: .709" (18mm)H 
x .236" (6mm)W 

SERIES T56 
PUSHWHEEL 
Sub-Subminiature Size Front 
Mount Snap-In 
• 8, 10 or 16 dial positions 

• Variety of output codes 

• Lighted version 

• Stackable units without 
mounting hardware 

• Dimensions: .945" (24mm)H 
x .300" (7.62mm)W 

Other Series available upon request. 

For manufacturers' sales offices, see yellow pages 8-1665 



RELATIVE QUANTITY SYMBOLS PREFIXES FOR SI UNITS 
#:. not equal to Multiple Prefix Symbol 

approximately equal to 
oc proportional to 1012 tera T 
< smaller than 109 giga G 
::; smaller than or equal to 

106 M « much smaller than mega 

> larger than 103 kilo k 
;::: larger than or equal to 10-3 milli much larger than m 
}} 

- identical to or equivalent 10-6 micro ~ 

i increases 10-9 nano n 
,1. . decreases 10-12 pico p 

Quantity Symbol SI Unit Symbol Derivation 
acceleration a m s-2 velocity /time 
acceleration due to g m s-2 velocity/time 

gravity 
amount of substance n mole mol mole fraction (n) used 
amplification factor Jl a ratio 

angle 9l>!JlI,C1.l 

angle of incidence degree or radian 

angle of refraction r degree or radian 

angle, Bragg 9 number 

angle, critical c degree or radian 

anode slope resistance RA ohm n flVa/fl la 

area A metres squared m2 I x b 
atomic number Z a number number of protons 
Avogadro constant L,NA number 
breadth b metre m fundamental unit 
capacitance C farad F charge/p.d. 

charge, electric Q coulomb C current x time 

charge on electron e coulomb C 1·6 x JO-19 C 

conductance G ohm-! o--! reciprocal of resistance 
current, electric I ampere A fundamental unit 

decay constant A. a ratio 

density p kgm-3 mlV 
distance along path s metre m fundamental unit 

efficiency i7 a ratio work output!work input 
electrochemical equiv. gC-1 mass/charge 
electromotive force E volt V energy/charge 
electron e 
energy E joule J Nm 

energy, kinetic Ek joule J N m. Ek = 1/2mU 2 

energy, potential Ep joule J Nm.Ep ;mgh 

Faraday constant F coulomb moP C mol-! 96,500 C mol-l 

field strength, electric E Vm-! potential gradient: p.d./dist. 

field-strength magnetic H ampere-turns current x no. of turns 

flux, magnetic ~ weber Wb e.m.f/rate of change of flux 

flux density B tesla T flux/area 
focal length f metre m 
force F newton N kg m s-2 

free energy flG joule J 
frequency f hertz Hz oscillations/time 
gas constant r joule J energy 
half-Iife,radioactivity t1l2 second fundamental unit 
heat capacity. C J K-l quantity of heat/temp. rise 

heat of reaction flH joule J heat energy 

heat capacity, specific c J K-l kg- l heat capacity/mass 
heat, quantity of q joule J energy 



Quantity Symbol SI Unit Symbol Derivation 
height h metre m fundamental unit 

image distance u metre m fundamental unit 
inductance, mutual M henry H induced e.mJ./rate of change of current 
inductance, self L henry H 
intensity of radiation I a number 
latent heat L joule quantity of heat 
latent heat, specific I J kg- I quantity of heat 
latent heat, molar Lm joule mol -I J quantity of heat 
length I metre m fundamental unit 
magnetizing force H ampere-turns 
magnetic moment m Wbm torque in unit magnetic field 
magnification, linear m a ratio 
mass m kilogramme kg fundamental unit 
mass number A a number number of neutrons + protons 
molar volume Vm (dm3 ) volume of I mole 
molar solution M a ratio moles/dm3 

moment of force Nm force x perp. distance 
neutron number N a number number of neutrons 
number n 
number of molecules N 
number turns on coil n a number 
number order spectrum p ·a number 
object distance u metre m fundamental unit 
peak current 10 ampere A see current 
peak e.mJ. Eo volt V see e.m.f. 
period T second fundamental unit 

permeability )1 Hm-I henry/metre 

permeability, vacuum )10 Hm-I 

permeability, relative Ilr a ratio 11 = l!-
)10 

permittivity E Fm-I farad/metre 
permittivity, vacuum Eo Fm-I farad/metre 

permittivity, relative Er a ratio Er = f Eo 
potential, electric V volt V energy/charge 
potential difference V volt V enerfy /charge 
power p watt W J s-
pressure p pascal Pa N m-2: force/area 
radius r metre m fundamental unit 
reactance X ohm Q Eolio 
refractive index n a ratio 
resistance R ohm Q p.d'/current 
resistivity, electrical P ohm-metre resistance x length 

relative density d a ratio Psub/Pwater 
r.m.s. current Ir.m.s ampere A see current 
r.m.s. voltage Vr.m.s volt V see e.m.f. 
slit separation s metre m fundamental unit 
tension T newton N see force 
temperature, Celsius 9 degree C °C from kelvin 

temp. interval 9 degree ° or K 
temp. absolute T kelvin K fundamental unit 
thickness d metre m fundamental unit 
time t second fundamental unit 
torque T Nm see moment 
turns ratio T a ratio nsec/nprim 
(unit of electricity) kWh kilowatt x hour 

velocity u,U ms-I distance/time 

velocity, angular OJ second-I sol angle/time . 
velocity, e.m.waves c m s-I 

velocity of sound u ms- I 

volume V metre cubed m3 Ix bx h 

wavelength A. metre m fundamental unit 
work w joule J force x distance (Nm) 
weight W newton N kg m s-20r '!lg 



SWITCHES 

MERCURY SWITCHES 
- Glass - Sealed Contacts 
-Metal - Silent Operation 
- Encapsulated - Small Size 
- TIp-Overs - Stable Resistance 
- Float Switches - Special Designs 

5100 

Made in the USA by: 

Comus International 
263 Hillside Ave. 
Nutley, N.J. 07110 

2016676200 
FAX: 201 667 6837 

For operate angles not shown below - contact the factory. 

Glass Switches 

Part. No. Dimensions 
L D 

CA20-0 0.5 .16 
CA22-0 0.9 .18 
CS17-0 1.4 .32 
CS51-0 1.0 .32 
CC55-0 1.7 .44 
CDIO-O 2.0 .52 
CH03-0 1.4 .35 

'CH04-0 1.6 .35 
CK30-0 2.2 .45 
CL52-0 2.6 .60 

'SPOT 

Metal Switches 

Part No. A x B x C 
CM1-0 .38 .32 .82 
CM2-0 .66 .32 1.1 
CM225-0 .66 .32 1.1 
CMIO-O 1.25 .44 1.5 

• CM10C-0 1.25 .44 1.8 
CM13-0 .40 .19 .88 
CMI3R-0 .40 .19 .88 
CM18-1 .28 .18 .40 

'SPOT 

Max. 
Operate 
Angle 

Max. 

AC Ratings (Amps) 
30V 115V 230V 
.25 .1 .05 
.3 .1 .05 
632 
3 1 0.5 
15 10 4 
25 15 7 

0.2 0.1 
0.2 0.1 

20 10 5 
20 10 5 

Operate ACRatings 
30V 115V 230V Fig. Angle 

2 1 0.75 
4 2 1.5 
4 2 1.5 
20 10 5 
20 10 5 

0.5 0.3 
0.5 0.25 0.2 
0.2 0.1 0.08 

DC Ratings 
30V 120V 250V 
0.1 .07 .03 
0.1 .07 .03 
3 2 

1.5 0.7 .3 
10 8 3 
15 10 4 
.2 .15 .05 

0.2 .15 .05 
12 8 3 
12 8 3 

DC Ratings 
30V 120V 250V 

0.7 0.5 0.2 
1.7 1.0 0.4 
1.7 1 0.4 
853 
853 

0.5 0.2 0.1 
0.5 0.2 0.1 
0.1 .07 .03 

Mount 
Clip' 

IA 
lA 
3SH 
3SH 
7KF 
50 
3SH 
3SH 
7KF 
9L 

Mount 
Clip' 
3SH 
3SH 
3SH 
T59 
T59 
IA 
lA 
lA 

"No angle specified - vibration sensor 

Encapsulated Switches 
Max. 

Operate 
Part No. Angle A x B 
CMI-70 10° 1.3 0.5 
CM2-70 8° 1.3 0.5 
CM10-70 10° 1.8 0.55 
CM13R-70 3° 0.9 0.3 

1.3 0.5 
1.3 0.5 

ttTip-Over Switch 

AC Ratings 
30V 115V 230V 

2 .75 
4 2 1.5 
20 10 5 
0.5 0.25 0.2 
2 0.75 
2 0.75 

DC Rating 
30V 120V 250V 
0.7 0.5 0.2 
1.7 1.0 0.4 
853 

0.5 0.2 0.1 
0.7 0.5 0.2 
0.7 0.5 0.2 

Tip-Over Swit.ch~s - Omnidirectional' 

Part No. 
CM13-2 NO 
CM14-0 NO 
CMI4S-0 NC 
CM15-0 NC 

Operate 
Angle 

CMI5-Tll • NC 25°-45° 

CM415(1) NO 4° (Typ) 

• (2) 1/4" ac terms. UL approved. 

8-1668 

Dimensions 
AxBxC Fig. 

.40 .23 1.0 1 

.38 .37 .81 

.38 .37 .81 I 

.49 .91 .74 2 

.42 .60 .66 2 

.42 .93 .65 2 

ACRatings 
30V 115V 230V 
.5 .25 .200 
2 0.75 
2 I 0.75 

30 12.5 7 
30 12.5 7 
30 12.5 7 
2 1.5 0.8 

0.5 

DC Rating 
30V 120V 250V 
0.5 0.2 0.1 
0.7 0.5 0.2 
0.7 0.5 0.2 
15 8 5 
15 8 5 
15 8 5 
1.0 0.6 0.2 
1.0 0.6 0.2 

(1) Four N.O. contacts that close depending on direction of tilt. 
•• (2) 1/4" ac terms and insulated mounting stand-off. UL approved. 

For manufacturers' sales offices, see yellow pages 

Fig. 1 

Fig. 2 

Fig. 3 

Epoxy Sealed Housing 

ConsuH Factory With Custom 
Package Requirements. 

Nylon And Steel 
Mounting Clips Available. 

Fig. 1 Fig. 2 

Also Available As Encapsualted 
Switch. Contact Factory. 

I 
C 
j 
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5100 SWITCHES 

CRL.: Components. Inc. 

ROTARY SWITCHES 
SUBMINIATURE ROTARY 
SWITCH OEM SERIES 160, 
180,AND800 
DISTRIBUTOR SERIES PSA AND PS 

CRL Components' 1" diameter subminiature 
rotary switches offer a two-ball starwheel lateral 
thrust index with good torque control and feel. 
These switches are designed to meet the require
ments of Military Switch Specification MIL-S-3786 
Style SR05, and are available with ceramic, diallyl 
phthalate, or phenolic insulation material. 

MINIATURE ROTARY 
SWITCH OEM SERIES 050 
DISTRIBUTION SERIES SPRING 
RETURN 

CRL Components' Series 050 has a star-wheel 
index utilizing a precision roller and coil spring to 
provide the optimum combination of both positive 
detent and reliable spring return. Four insulations 
are standard: phenolic, ceramic, diallyl phthalate 
or glass epoxy. 

MINIATURE ROTARY 
SWITCH OEM SERIES 070 
DISTRIBUTOR SERIES PA-7000 

CRL Components' Series 070 switches are eco
nomical single section switches using phenolic 
insulation. The formed spring index uses a small 
face plate area. These switches are available with 
up to twelve positions, and a low cost nylon shaft 
when ordere~ in large quantities. 

MINIATURE ROTARY 
SWITCH OEM SERIES 550 
AND 557 
DISTRIBUTOR SERIES PA-5000 

CRL Components' Series 550 and 557 offer more 
features than any comparable size switch in the 
industrial line. A dual-ball side thrust index pro
vides a good torque control. PhenOlic, ceramic, 
~iallyl phthalate, and glass epoxy are standard 
Insulations. 

EEM 1991 

SPECIFICATIONS 
GENERAL 
Clips and Rotor Contacts Material: Brass, silver 

plated. 
Insulation Material: Phenolic, MIL-P-3115p, 

Type BPEP, Ceramic, MIL-1-10A, Grade L-422; 
Glass Epoxy, MIL-P-18177, Type GEE; Diallyl 
Phthalate, MIL-M-14F, Type SDG. 

ELECTRICAL 
Current and Voltage Rating: Make and break 

resistive load 0.55 amp. @ 28 VDC, 0.25 
amp @ 115 VAC. 

Current Carrying Capacity: 7 amp. 
Dielectric Strength: 750 VAC between current 

carrying parts and ground. 
Contact Resistance: Average initial 5.0 

milliohms. 
Surlace Resistivity: Average in excess of 

900,000 megohms. 

SPECIFICATIONS 
GENERAL 
Clips and Rotor Contacts Material: Brass, silver 

plated. 
Insulation Material: Phenolic, MIL-P-3115P, 

Type BPEP; Ceramic, MIL-1-10A, Grade 
L-422; Glass Epoxy, MIL-P-18177, Type GEE; 
Diallyl Phthalate, MIL-M-14F, Type SDG. 

ELECTRICAL / 
Current and Voltage Rating: Make and break 

resistive load 1.5 amp @ 28 VDC, 0.50 amp 
@ 115 VAC. 

Current Carrying Capacity: 9 amp. 
Dielectric Strength: 1500 VAC between current 

carrying parts and ground. 
Contact Resistance: Average initial 3.5 

milliohms. 
Surlace Resistivity: Average in excess of 

500,000 megohms. 

SPECIFICATIONS 
GENERAL 
Clips and Rotor Contacts Material: Brass, silver 

plated. 
Insulation Material: Phenolic, MIL-P-3115P, 

Type BPEP; Ceramic, MIL-1-10A, Grade 
L-422; Glass Epoxy, MIL-P-18177, Type GEE; 
Diallyl Phthalate, MIL-M-14F, Type SDG. 

ELECTRICAL 
Current and Volta!Le Rating: Make and break 

resistive load 1.5 amp @ 28 VDC, 0.50 amp 
@ 115 VAC. 

Current Carrying Capacity: 9 amp. 
Dielectric Strength: 1500 VAC between current 

carrying parts and ground. 
Contact Resistance: Average initial 3.5 

milliohms. 
Surlace Resistivity: Average in excess of 

500,000 megohms. 

SPECIFICATIONS 
GENERAL 
Clips and Rotor Contacts Material: Brass, silver 

plated. 
Insulation Material: Diallyl Phthalate, lAW, 

MIL-M-14F. Type SDG. 
ELECTRICAL 
Current and Voltage Rating: Make and break 

resistive load 1.5 amp @ 28 VDC, 0.50 amp 
@ 115 VAC. 

Current Carrying Capacity: 9 amp. 
Dielectric Strength: 1500 VAC between current 

carrying parts and ground. 
Contact Resistance: Average initial 3.5 

milliohms. 
Surface Resistivity: Average in excess of 

900,000 megohms. 

For manufacturers' sales offices, see yellow pages 

5100 
Highway 20 West 
Fort Dodge, Iowa 50501 
Telephone: (515) 573-1300 
FAX: (515) 573-1342 

MECHANICAL 
Construction: Open bolted. 
Mounting: Single hole, bushing mount. 
Mounting Hardware: Nut and lockwasher 

supplied. 
Index: Dual-ball, side thrust. 
Index Life: 50,000 cycles minimum. 
Index Torque: Standard Switches have lowest 

practical torque consistent with crisp 
detenting and smooth reliable operation. 

Index Angle: Positive, 30° 
Index Stops: Adjustable. 
Stop Strength: 10 in. lb. minimum. 
Materials and Finishes: Standard. All metal 

parts non-corrosive material or suitably plated 
to prevent rust or corrosion. 

MECHANICAL 
Construction: Open bolted. 
Mounting: Single hole, bushing mount. 
Mounting Hardware: Nut and lockwasher 

supplied. 
Index: Coil spring. 
Index Life: 25,000 cycles minimum. 
Index Torque: Standard Switches have lowest 

practical torque consistent with crisp 
detenting and smooth reliable operation. 

Index Angle: Spring return, 30°. 
Index Stops: Fixed. 
Stop Strength: 25 in. lb. minimum. 
Materials and Finishes: Standard. All metal 

parts non-corrosive material or suitably plated 
to prevent rust or corrosion. 

MECHANICAL 
Construction: Open staked. 
Mounting: Single hole, bushing mount. 
Mounting Hardware: Nut and lockwasher 

sup'plied. 
Index: Formed spring, hill and valley. 
Index Life: 25,000 cycles minimum. 
Index Torque: Standard Switches have lowest 

practical torque consistent with crisp 
detenting and smooth reliable operation. 

Index Angle: Positive, 30°. 
Index Stops: Fixed. 
Stop Strength: 25 in. lb. minimum. 
Materials and Finishes: Standard. All metal 

parts non-corrosive material or suitably plated 
to prevent rust or corrosion. 

MECHANICAL 
Construction: Open bolted. 
Mounting: Single hole, bushing mount. 
Mounting Hardware: Nut and lockwasher 

supplied. 
Index: Dual ball, side thrust. 
Index Life: 50,000 cycles minimum. 
Index Torque: Standard Switches have lowest 

practical torque consistent with crisp 
detenting and smooth reliable operation. 

Index Angle: Positive, 30° and 60°. 
Index Stops: Adjustable. 
Stop Strength: 25 in. lb. minimum. 
Materials and Finishes: Standard. All metal 

parts non-corrosive material or suitably plated 
to prevent rust or corrosion. 

8-1669 



5100 SWITCHES 

CR~ Components, Inc. 

ROTARY SWITCHES 

MINIATURE ROTARY SWITCH 
OEM SERIES 020 AND 024 
DISTRIBUTOR SERIES PA-1000 AND PA-2000 

CRL Components' Series 020 and 024 offers a small 
front plate with the quality feel of a ball and spring index 
mechanism. Phenolic, ceramic, glass epoxy, and diallyl 
phthalate insulations are available. Stops may be fixed 
or adjustable. 

MINIATURE ROTARY SWITCH 
OEM SERIES 600 AND 602 
DISTRIBUTOR SERIES PA·&OOO 

CRL Components' Series 600 and 602 feature military 
qualifications under MIL-S-3786. Style SR03. Indexing 
is hill and valley ball type, available with phenolic, diallyl 
phthalate, ceramic, or glass epoxy insulation. 

MINIATURE ROTARY SWITCH 
OEM SERIES 670 
0lSTRI8UTOR SERIES PA·4000 

CRL Components' Series 670 indexing is provided by 
a dual-ball hill and valley index. Angle of throw is 15° 
with 24 maximum positions. All multiple section 
switches have "wing type" rotor drive which minimizes 
rotational lag . 

HEAVY DUTY ROTARY SWITCH 
OEM SERIES 300 AND 650 
DISTRIBUTOR SERIES PA·3000. 1400 AND 2500 

CRL Components' heavy duty ro
tary switches uses physically 

larger conductors which enable 
these switches to handle 50% more 

current than our miniature line. A 
dual-ball hill and valley index is stan

dard. The Series 300 has a minimum of 
12 positions with phenOlic or ceramic insulation, and 
the Series 650 has a maximum of 18 positions with 
phenolic insulation. 

POWER ROTARY SWITCH 
OEM SERIES 230 
DISTRIBUTOR SERIES JV·9000 

CRL Components' power switch 
has a maximum of 18 positions 

and is offered with a 20° angle of 
throw. Construction features include 

solid silver alloy contact surfaces for 
high current switching capability. A 

dual-ball hill and valley index provides 
high torque (100 in. oz. nominal) to ensure necessary 
acceleration to minimize contact arcing. . 

SPECIFICATIONS 
GENERAL 
QPL: MIL-S-3786, style SRD2. 
Clips and Rotor Contacts Material: Brass, silver 

plated. 
Inlulation Material: Phenolic, MIL-P-3115P, Type 

BPEP; Ceramic, MIL-I-lOA, Grade L-422; Glass 
Epoxy, MIL-P-18177, Type GEE; Diallyl Phthalate, 
MIL-M-14F, Type SDG. 

ELECTRICAL 
Cumntand Voltage Rating: Make and break 

resistive load 1.5 amp @ 28 VDC, 0.50 amp 
115 VAC. 

Current Carrying Capacity: 9 amp. 
Dielectric Strength: 1500 VAC between current 

carrying parts and ground. 
Contact Resistance: Average iniUal 3.5 milliohms. 

SPECIFICATIONS 
GENERAL 
QPL: MIL -S-3786, style SR03. 
Clips and Rotor Contacts Material: Silver alloy 

treated for solderability. 
Insulalion Material: PhenOliC, MIL-P-3115P, Type 

BPEP; Ceramic, MIL-1-10A, Grade L-422; Glass 
Epoxy, MIL-P-18177, Type GEE: Diallyl Phthalate, 
MIL-M-14F, Type SDG. 

ELECTRICAL 
Current and Voltage Rating: Make and break 

resistive load 2.6 amp @ 28 VDC, 1.0 amp @ 
115 VAC. 

Current Carrying Capacity: 12 amp. 
Dielectrlcal Strength:'1000 VAC between current 

carrying parts and ground. 
Contact Resistance: Average initial 2.0 milliohms. 

SPECIFICATIONS 
GENERAL 
Clips and Rotor Contacts Material: Brass, sliver 

plated. 
Insulation Material: Phenolic MIL-P-3115P, Type 

BPEP; Glass Epoxy, MIL-P-18177, Type GEE. 
ELECTRICAL 
Current and Voltage Rating: Make and break 

resistive load 1.5 amp @ 28 VDC, 0.23 amp @ 
115 VAC. 

Current Carrying Capacity: 9 amp .. 
Dielectric Strength: 1000 VAC between current 

carrying parts and ground. 
Contact Resistance. Average Initial 5.0 milliohms. 
Surface Reslsllvlty: Average in excess of 500,000 

megohms. 

SPECIFICATIONS 
Clips and Rotar Contacts Material: Brass, silver 

plated. 
Insulation Material: Phenolic, Mll-P-3115P, Type 

BPEP; CeramiC, MIL-1-10A, Grade L-422. 
ELECTRICAL 
Currant and Voltage Rating: Make and brake 

resistive load 2.25 amp @ 28 VDC, 1.0 amp @ 
115 VAC. 

Currant Carrying Capacity: 9 amp. 
Dielectric Strength: 1500 VAC between current 

carrying parts and ground. 
Contact Resistance: Average initial 3.0 milliohms. 
Surface Resistivity: Average in excess of 500,000 

megohms. 

SPECIFICATIONS 
GENERAL 
Clip. and Rotor Contacts Material: Silver alloy sur

face. 
Insulation Material: Ceramic, MIL-1-10A. Grade L-

422. 
ELECTRICAL 
Current and Voltage Rltlng: Make and break 

resistive load 11.0 amp @ 28 VDC, 9.0 amp @ 
115 VAC. 

Current Carrying Capacitv: 17 amp. 
Dielectric Strength: 3000 VAC between current 

carrying parts and ground. 
Contact Reslstar.ce: AV3rage Initial 7.0 milliohms. 
Surface ReSistivity: Average in excess of 1 million 

megohms. 

8-1670 For manufacturers' sales offices, see yellow pages 

5100 

Highway 20 West 
Fort Dodge, Iowa 50501. 
Telephone: (515) 573-1300 
FAX: (515) 573-1342 

Surflce Raalstlvity: Average in excess of 1 million 
megohms. 

MECHANICAL 
Construction: Open bolted. 
Mounting: Single hole, bushing mount. 
Mounling Hardware: Nut and lockwasher supplied. 
Index: Single-ball, hili and valley. 
Index Lila: 25,000 cycles minimum. 
Index Torque: Standard Switches have lowest 

practical torque consistent with crisp detentlng 
and smooth reliable operation. 

Index Angle: Positive, 30° and 60°. 
Index Stops: Adjustable. 
Stop Strength: 10 in. lb. minimum. 
Materials and Finishes: Standard. All metal parts 
non-corrosive material or suitably plated to 
prevent rust or corrislon. 

Surfaca Resistivity: Average in excess of 1 million 
megohms. 

MECHANICAL, 
Construction: Open bolted. 
Mounling: Single hole, bushing mount. 
Mounting Hardware: Nut and lockwasher supplied. 
Index: Single-ball, hill and valley. 
Index Llfa: 25,000 cycles minimum. 
Index Torque: Standard Switches have lowest 

practical torque consistent with criSp detenting 
and smooth reliable operation. 

Index Angle: Positive, 30°. 
Index Stops: Adjustable. 
Stop Strength: 25 in. lb. minimum. 
Materials and Finishes: Special. All metal parts 

non-corrosive material or suitably plated to meet 
100 hour salt spray test. 

MECHANICAL 
Construction: Open bolted. 
Mounting: Single hole, bushing mount. 
Mounting Hardware: Nut and lockwasher supplied. 
Index: Dual-ball, hili and valley. 
Index Lile: 25,000 cycles minimum. 
Index Torque: Standard Switches have lowest 

practical torque consistent with crisp detentlng 
and smooth reliable operation. 

Index Angla: Positive, 15°. 
Index Stops: Adjustable. 
Stop Strength: 25 in. lb. minimum. 
Material and Finishes: Standard. All metal parts 

non-corrosive material or suitably plated to 
prevent rust or corrosion. 

MECHANICAL 
Construction: Open bolted. 
Mounting: Single hole, bushing mount. 
Mounling Hardware: Nut and lockwasher supplied. 
Indax: Dual-ball, hill and valley. 
Index Lifa: 25,000 cycles minimum. 
Index Torque: Standard Switches have lowest 

practical torque consistent with crisp detenting 
and smooth reliable operation. 

Index Angle: Positive, 30°, 
Index Stops: Adjustable. 
Stop Strength: 25 in. lb. minimum. 
Materials and Finishes: Standard. All metal parts 

non-corrosive material or suitably plated to 
prevent rust or corrosion. 

MECHANICAL 
Construction: Open bolted. 
Mounting: Single hole, bushing mount. 
Mounllng Hardware: Nut and'lockwasher supplied. 
Index: Dual-ball, hili and valley. 
Index Life: 25,000 cycles minimum. 
Index Torque: Standard Switches have lowest 

practical torque consistent with criSp detenting 
and smooth reliable. operation. 

Index Angle: Positive, 20°. 
Index Stops: Adjustable. 
Stop Strength: 25 in. Ib minimum. 
Materials and Finishes: Standard. All metal parts 

non-corrosive material or suitably plated to 
prevent rust or corrosion. 
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5100 SWITCHES 

CRL.: Components, Inc. 

PUSHBUTTON SWITCHES 

PBS SERIES 

CRl Components' PBS Series pushbutton switches mount hori-
zontally and are available in single or multiple switch assemblies. 
The modular construction of the basic switch module allows 
deSign flexibility when combined with a variety of options. 

CDS·PV SERIES 

CRl Components' CDS-PV Series keyswitch is a versatile, eco
nomical. low profile switch. The module configurations is suited 
for automatic PCB insertion and is applicable to wave or drag 
soldering processes. 

CDS· 710/720 SERIES 

CRl Components' CDS-PR Series 9mm keyswitch is an SPST. 
momentary. snap action dome switch developed for space limit
ing electronic applications. This keyswitch is adaptable for auto
matic insertion into PWB's and compatible with automatic 
soldering and cleaning processes. 

MPS SERIES 

CRl Components' MPS Series pushbutton switches are designed 
to mount vertically into pc boards and can be specified in single or 
multiple bracketed switch assemblies. The MPS Series oilers a 
lighted version featuring a spot indicator. Illumination is provided 
by an LED. 
NOTE: All products are available through distribution. 

SPECIFICATIONS 
GENERAL 
Switch Enclosure: Molded UL94V-O polyester. 
Switch Actuator: Ul94HB acetal. 
Termlnlll: Tinned copper alloy with gold Inlay. 
Cantacts: Gold alloy Inlay on beryllium copper. 
Bnckltl: Plated steel. 

MINIATURE 
TOGGLE SWITCHES 

SPECIFICATIONS 
GENERAL 
M.terlals: Switch Enclosure: Phenolic UL94HB. 

Switch Actuator: Acetal UL94HB. 
Terminals: Sliver plated copper. Contacts: Nickel 
sliver alloy with coin sliver overlay. 
Mounting Hardware: Plated steel. 

ELECTRICAL 
Switch Function: Non·shortlng, double-throw. 
Contlct Ratlnl (SWltchl'I): 1.0A @ 28 VDC 

resistive load. 
Contlct Rltlng (Non-Switching): 11.0A. 
C.ntact Rllllhnc. (La.d of 100mA @ 2 VDC): 

4 to 6 mllliohms typical Initial. 
Dlillctric Strlngth: Terminal to terminal; 1500 VAC. 

Terminal to bracket; 1500 VAC. Pole to pole; 1250 VAC. 
Switch Capaclhnce: Terminal to terminal; 0.5pF 

maximum. One terminal to all others grounded. 
3.5pF maximum. 

Inlilition RlllltllCI (Averill)' 

RIIIIIIICI 
Condltl,. Mtllllid Bltween (M'lahlll) 

70% RH @ 
23°C. 500VDC 

After 96 hrs. 
@ 95% RH @ 
40°C. 500VDC 

SPECIFICATIONS 
MATERIALS 

Terminal to Bracket 
Terminal to Terminal 
Pole to Pole 
Terminal to Bracket 
Terminal to Terminal 
Pole to Pole 

Moduli: Polycarbonate 20% glass IIber. 
Clntacll: Steel sliver plated. 
Dome Spring: Phosphor brOhze sliver plated. 
MECHANICAL 
Actuatlnl Forcl: 275 gram (9.7 oz.). 

100K 

600 
700 
600 

Travel of Dllc: 0.28-0.41mm (.011-.016 In.). 
MaXimum Mech_ Overload: 5.45Kg (12 lb.), 60 sec. 

duration. 
Llfl Expectlncy: 3 million actuations. 

SPECIFICATIONS 
ELECTRICAL 
Conlactl: SPST, N.D. Momentary. 
Mil. Swltchld POWII: 10 VA. 
Contlct Rating: 50mA @ 20 VDC. 
MIX. Volhgl: 50 VDC. 
Contact Resllllncl: <20 mlillohms Initial (100mA @ 

2 VOC). 500 mllllohms after electrical endurance. 
Electricil Endurancl: 5 x 10' actuations @ maximum 

switching power. 
COltlCt Bouncl: <5 milliseconds. 
Iisulatlon: 100 megohms. 
Dlellctrlc Stllngt~: 100 VAC. 
MECHANICAL 
Life: 1 million actuations. 
Tllvel: .305mm (.012") 
Actuation Force: 160 gr. minimum. 270 gr. maximum Initial. 
Return Forcl: <90% actuation force. 

ELECTRICAL 
Contlcts: SPST, SPDT, and DPDT non-shorting. 
Contact Rating (25 Wlttl Millmum): 

0.5 amps resistive load @ 50 VDC or VAC. 
. 125 amps resistive load @ 110-120 VAC. 

Contlct Reslshnc. (WIth Lold of 100 Mllllampi @ 
2 VDC): 50 mliliohms maximum. 

Contlct Bounce: .5 milliseconds typical closing, 1.0 
milliseconds typical opening. 

Diellclrlc Strength: 
Terminal to terminal: 1250 VAC @ 60 Hz RMS for 1 
minute. 
Bracket to terminal: 1250 VAC @ 60 Hz RMS for 1 
minute. 

Insulation Rellstlncl (Avllagl Rlldlng)' 
Mlilired RIII.hnce 

Condltl.n Betwll. (Mlgohml) 
70% RH @ 23°C. Terminal to ground 1000 
100 VDC Pole to Pole 1000 
After 96 hrs. ~ Terminal to ground 10 
95% RH @ 40 C. Pole to Pole 10 
100 VDC 

Available in industry standard configurations, our miniature toggle 
switches \SerieS 570) oller maximum design flexibility. Choose 
from low- evel and 5-ampere ra~ngs; up to five switching func
tions; and numerous mounting and terminal styles 10 meet your 
unique parameters. Miniature size saves valuable space, particu
larly where PC boards are utilized. Ideal for telecommunica1ions, 
industrial control, computer peripherals and many other applica
tions where high reliability, easy visual identification of switch func
tions. and low cost are prime objectives. U.L. listed and CSA 
certified. 
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5100 
Highway 20 West 
Fort Dodge, Iowa 50501 
Telephone: (515.) 573-1300 
FAX: (515) 573-1342 

.ECHANI~AL 
Switch Actu.tlan: Momentary. Push-push. 
Actu.tar Tllvel: 

.050/.050 - (1.2711.52) 

Actu.tor Fern' 
JlGIII 811ver Canhct Sptl. 

2 12-22 oz. \.34- .62) Kg 
4 17-27 oz .. 48- .761 Kg 
6 24-36 oz. (.68-1.02 Kg 
8 30-46 oz. (.85-1.30 Kg 

Button: Black button supplied attached. 
CLEANING AND SOLDERABILITY 
Soider.blllty: Meets EIA standard RS-178-A. 
WIVI Flow Sal'lrlnl: 10 seconds @ 260°C. 
PC Ball' Clelnlnl' When cleaning boards In aqueous 

solutions, It Is recommended that the switches be 
completely dry prior to the application of power. 

Dry Tim.: 1 hour forced air dry at 52°C to 66°C. 
NOTE: The performance of switches and the materials In 
the bracket are not adversely affected by the materials 
and processes encountered In typical wave soldering sys-
tems. Each customer must determine by direct experience 
which soldering and cleaning system Is best suited to his 
particular needs. 

ELECTRICAL 
Contlcll: SPST, N.D. 
Maximum Voltagl: 30 VAC. 
Mlxlmum Currlnt: 10m .... 
Cantlel ReslltancI: 100 mliliohms initial, 1 ohm 

typical at 1 million actuations. 
DplnlllO TemplntulI: -20°C to +70oC 

(-40°F to +158°F). 

MATERIALS 
Snip Dome: Sliver plated phosphor bronzo-nlckel 

underplating. 
Tlmlnlll: Sliver plated brass-nickel underplating. 
Module Ind Actuator: Polycarbonate 10'lo-0Ia95 IIber. 
ENVIRONMENTAL 
Operating TemperatulI: -100C to 70°C. 
StDrlga T.mperatulI: -30°C to 85°C. 
Soldlnblllty: EIA RS-178-1. 
Filmmlblllty: UL94VO Class SE.1 
CLEANING AND SOLDERABILITY 
Cleaning of the lIuxes from the circuit board after solder
ing can be done with Freon< TMS or TMC lIuorocarbon or 
equivalent solvents. Aqueous cleaning can be employed to 
remove aqueous flux. 
<Trademark of E. I. DuPont DeNemours & Co. 

MECHANICAL 
Switch Actuellan: Momentary, Push-Push. 
Actuator Trivel: 144 ±.004 (3.66 ±0.10). 
Aclultlon FDIII At 135 (3 43) Tllvel)' . 

Swltd Actuation Typlcel DancII (Inml) 
Momentary SPST (N.O.) 2.82-3.88 (80-110) 
Momentary Single Pole, 

DPST (N.O.), DPDT 
6.7-9.15 (190-260) 

Push-Push-Slngle Pole 
Push-Push-Double Pole 9.87-12.3 (260-350) 

CLEANIN, AND SOLDERABILITY 
Solderability· Meets EIA Standard RS-178-A 
Wive Flow Soldlllng: 10 seconds @ 260oC. 
PC Board Claanlng: When cleaning boards In aqueous 

solutions, It Is recommended that the switches be 
completely dry prior to the application of power. 

Maximum Dry Tlml: @ +18°C to +24°C, 40-50'. 
RH Is 24 hours; @ +66°C to +93°C, 0-10% 
RH Is 2 hours; @ +121 oC to +177°C, 0-10% RH Is 
15 minutes (not to exceed 1 hour). 

SPECIFICATIONS 
ELECTRICAL RATINGS 
LOW-level and 5 amps resistive at 120VAC or 28 VDC; 2 amps resis
~ve at 250 VAC. 
ELECTRICAL L1H 
Up 10 1,00,000 operations. 
MATERIALS 
Gold and/or silver contacts and terminals, stainless steel housing 
and chrome plated brass toggles. 

8-1671 



5100 SWITCHES 

CRL.: Components, Inc. 

COMPUTER GRADE 
ILWMINATED 
PUSHBUTTON SWITCHES 

Ideal for all types of equip
ment, in addition to computers, 
our computer grade illuminated 
pushbutton switches (Series 554) 
offer long life, independent 
incandescent or LED illumination 
and outstanding design flexibility. 
Bright cap illumination provides 
quick identification of switch 
status, while independent lamp 
circuitry can be used to denote 
required operator action. Finger
tip grips on caps also simplify 
lamp replacement in the field. 
Available in a wide variety of 
combinations. Choose from four 
contact ratings (including Solid 
State Hall Effect), nine cap styles 
(including LED illumination and 
split screen), momentary or alter
nate action mechanisms, match
ing indicators and two mounting 
styles. Optional wave-solderable 
and washable sockets are avail
able for PC board applications. 
Optional side barriers and Kap
Guard™ device minimize the 
chance of accidental actuation. 
U.L.listed. CSA certified. 
Specifications 
Electrical Rating§ 
Snap-action silver, snap-action 
gold, wiping-action gold and solid 
state up to 7 amps at 125 VAC or 
30 VDC; 2 amps at 250 VAC. 
Operating Life 
750,000 operations (momentary), -
250,000 (alternate action) and 
1,000,000 operations minimum 
(solid state). 
Materials 
Gold plate and/or silver contacts, 
high temperature U.L. approved 
plastic housing and high impact 
plastic caps. 

Protective Kap-Guard™ 

COMMEftCIAL GRADE 
ILWMINATED 
PUSHBUTTON SWITCHES 

Highly dependable contact 
mechanisms and rugged metal 
bodies make our commercial 
grade lighted pushbutton 
switches (Series 513) ideal for 
applications requiring more rigid 
switch construction. Bright cap 
illumination provides quick identi
fication of switch status, while 
independent incandescent illumi
nation can be used to denote 
required operator action. Finger
tip grips on caps also simplify 
lamp replacement in the field. 
Choose from thousands of com
binations, including momentary, 
snap or non-snap, alternate 
action; two contact ratings; fif
teen cap styles; jfive cap colors; 
eiigraving,'hot stamping or 
replaceable film legends; and . 
snap-in or rear-panel mounting. 
U.L. listed. 

51QO 
Highway 20 West 
Fort Dodge, Iowa 50501 
Telephone: (515) 573-1300 
FAX: (515) 573-1342 

Specifications 
Electrical Rating§ 
Standard and Low-level up to 
5 amps resistive at 125 VAC or 
30VDC. 
Qperating Life 
Up to 100,000 operations. 
Materials 
Gold plated coined silver contacts, 
anodized aluminum housing and 
high-impact plastic caps with a 
nickel plated brass shank. 

LED ILLUMINATED 
PUSHBUTTON SWITCHES 

Our led illuminated push
button switches (Series 913) 
feature a high brightness LED 
with current-limiting resistor for 5 
VDC operation. Their integral cap 
prevents unintentional removal. 
While their highly reliable 
momentary switching mechanism 
has a typical life of one million 
actuations. Specifically designed 
for attractive rear-panel mounting, 
these switches require no sub
panels and a minimum of 
hardware, reducing both material 
and labor costs. 

Specifications 
Electrical Rating§ . 
0.1 amp resistive at 125 VAC 
or 30 VDC. 
Qperating Life 
1,000,000 operations. 
Materials 
Gold plated contacts and black 
anodized aluminum housing. . 
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5100 

FEATURES 
• Reliable closed entry contac. 
• Rugged programming pins that will not bind 
• Rapid and convenient method of programming/switching 
• Permits insertion of components into network without soldering 
• Replaces costly complex switching hardware 
• Attractive and compact package 
• Low capacitance for high frequency applications 
• Ease of visual program checking 

SWITCHES 

TYPICAL APPLICATIONS 
Numeric Controlled Equipment 
Logic Memories 
Power Distributors 
Circuit/Component Test Programmers 
lighting Systems 
Code Generators 
Programmable Diode Matrices 
Communications Distributors 

5100 

PROGRAMMING 
PRODUCTS 

MATRIX PINBOARDS 
INFO-LITE has developed a most convenient, 
compact and economical system for reliable 
programming and switching • The Matrix Pro
gram Board allows a wide variety of switching/ 
programming functions to be performed by 
simply inserting programming pins (shorting or 
diode type) into a 2 to 10 deck contact matrix 
• No accessories such as "read" "write" equip
ment are required. Matrix Board features have 
led them to be favored over such devices as 
patchboards, card readers, toggle and thumb
wheel switches, mag/ punched tape and elec
tronic memories. The two basic uses for Matrix 
Program Boards are: (1) Cordless patching 
(input-output switching), using shorting pins; 
(2) Programmable diode matrices (logic mem
ories), using diode pins. Units with up to 100 
x 100 crosspoints can be supplied to meet your 
requirements, whether for prototype or produc
tion quantities. 
See Data Sheet MB3 for detailed specifications. 

Status Indicators 
Data Logging 
Vending Machine Control 
Thermo-Couple Selectors 
Batching Programmers 
Function Generators 
Sequence Programmers 
Pulse Code Programmers 

STANDARD SPECIFICATIONS & STOCK MATRICES FOR 1000 & 2000 SERIES 

STANDARD SPECIFICATIONS 

.18 
(.09) 
TYP 

L 

i I- ±-.06 
MT'G PANEl .56 (.38) 

(.09) 0 / 
TERMINALS 

• ADDITIONAL MOUNTING HOLE POSITION 

I - Contact Type: Closed Entry 8 - Breakdown Voltage: 1000 VRMS 
2 - Contact Material: Be-Cu, Alloy 25 9 - Current Rating: 5 [2] Amps standard; 10 [4] Amps 
3 - Contact Finish: a - .0002" Ag over Cu Flash available 

b - .00002" Min. Au over Ni Flash 10 _ Terminals: Combination Taper Pin Socket/Solder Cup 
4 - Contact Support Material: Silicone Rubber [Solder Cup] 
5 - Contact Resistance: .040 Ohm, typo 11 - Panel Material: Black XX Grade PhenoliC 
6 ~ Contact Capacitance: 1 uuf [2 uuf]/in. at I MHZ, typo 12 _ Panel Marking: Alpha-Numeric/Grid, White Epoxy 
7 - Bussing: 1st (top) Deck Vertical; 2nd Deck Horizontal Ink Screened 
NOTE: Values in brackets [ ] are for 1000 Series if two values are given. 

SCHEMATIC 
2 DECK MATRIX (3,4, 6 & 8 DECK 

~ t ALSO AVAILABLEJ 

2 D SHORTING PIN 

OTHER INFO-LITE PRODUCTS 
MULTI
MESSAGE 
LIGHTED 
INDICATORS 

SPECIFYING PART NUMBERS 
XOOO-X-X X 

.'''' "" '·1 T J Bs SILVER CONTACT FINISH .250" GRID 2~ G GOLD CONTACT FINISH 

MATRIX SIZE A SCREENED FRONT PANEL 
(SEE TABLE) B BLANK FRONT PANEL 

EXAMPLE: A 20 x 20, .250" grid matrix with silver con-
tacts and blank front panel would have Part 
Number 20OO-8-8S. U.S. patent No. 3,631-374 

PROGRAMMING PINS 

~ .13GRID: HIOIOG 
2 D .25 GRID: H2010GA' 
SHORTING • 20lOGA has straight shank with 
PIN ~ra~~r~~~~). grip end (without 

ItlI c~~~~ X020X-CSXXXX 

2 D .13" GRID" TJ -r;;;FINES DIODE & 
DIODE PIN .25" GRID~ I~~IENTATION. 

SILVER S SEE TABLE 
GOLD G ON LEFT 

Diode orientation shown: Anode to Sleeve (lst Deck) 

~ ''\ 01 ~"', '"' '»; ~" ~!~t%~R", 

J 1:1' I_I ,-) 
, I. , -, 

SEE OUR PAGES IN EEM SECTION 2450 DIGITAL INSTRUMENTS & SYSTEMS 
CROSSPOINT-Div_ of INFO-LITE, CORP-422 Cliff St, Fairview, NJ 07022-(201) 941-4455-rAX (201) 941~4919·"LlNKS BETWEEN MAN AND MACHINE" 
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----(415) 834-5888)...----
ANTENNAS FILTERS RELAYS TEST EQUIPMENT 

Antenna Specialist Curtis Aleph International Fluke 
Cablewave Hardware J.w. Miller Allied Controls Simpson Electric 
Decibel Products Mallory American Zellier Triplell 

Stancor Aromat TIMERS 
AUDIO PRODUCTS C.P. Clare Agastat 

Argos FUSES 
Crydom Amperite 

Atlas Bussmann 
Coto Industrial Timer 

Bogen Lillelluse 
Gordos Magnecralt 

Quam U.S.D. 
Guardian Master Electronics 

Shure ITT Midtex 
Switchcrafl Li ne Elect ric Omron 
University HARDWARE Magnecrafl Poller & Brumfield 

3-M Master Electronics SSAC 
BATTERIES Alta Boots Midtex 

Duracell AMP Omron TOOLS & SOLDER 

Eveready Ico Rally Poller & Brumfield AMP 
E.F. Johnson Sigma Blazer Kodak 
G.C. Electronics Struthers-Dunn Ersin 

CABINETS 
Harvey Hubbell Theta-J Kester 

BUD 
Kulka Smith OK Machine & Tool 
OK Tools Paladin 

Calif. Chassis Panduit RESISTORS & Portasol 
Vector 

NETWORKS Ungar 
R.G. Allen CAPACITORS 
Bourns Weller 

R.G. Allen Xcelite 
E.F. Johnson Clarostat Helper Winch 
Mallory LAMPS & LIGHTING Mallory 

Sprague Eveready Ohmite TRANSFORMERS 
Chicago Minature Dormeyer 

CIRCUIT BREAKERS 
IDI Jelfersons lEE SEMICONDUCTORS 

Heinemann Ledu Semi Inc. 
Microtran 

Poller Brumfield Luxo Semitronics Sola 
Waber Electric Leecrafl Stancor 

Mag-Lite Thordarson 
CONNECTORS Stanley SWITCHES Triad 

AMP Arrow Hart U.T.C. 
Amphenol AMP 
Cablewave OUTLET STRIPS C&K TUBES 
E.F. Johnson Waber Cherry Electric Eimac 
Kulka G.C. G.E. 
Manhallan McGill National 
Paladin POT'S & CONTROLS Omron Raytheon 
Panduit Bourns Oslo R.CA 
Pomona Clarostat 0110 Varian (Klystrons) 
Superior Ohmite Switchcrafl TUBING 
Switchcrafl Unimax Alpha 

Electrovert 
COUNTERS POWER SUPPLIES TERMINAL BLOCKS Heli-Tube 

Hecon & TRANSFORMERS AMP Panduit 
Kessler-Ellis Dormeyer Buchanan WIRE & CABLE 
Redington Microtran Curtis Alpha 
Stemco Sola Electrovert Belden 

Stancor Magnum Cablewave 
FIBER OPTICS Superior RDI Carol 

AMP Triad Siemen Iboco 
Amphenol Tripp-lite USD Madison 
Belden Cable UTC Vernitron-Beau Manhattan 
Madison Waber Weidmuller Quabbin 

GB:ICBaYc. Ga 
TIle Primary Source \\lbrIdwlde~. 
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THUMBWHEEL 

ROCKER 

PUSH BUnON 

L.E.D. READOUT 
MODULES 

CODES: 
Decimal 
BCD 
BCD + Complement 
BCD complement 

• Standard Size: .31 "(8)W x 1.30"(33)H - 84 210 Series 
• Flat PCB Mounting - 84 235 Series 
• Miniature Size: .30"(7.62)W x .95"(24)H - 84214 & 84 218 Series 
• Standard Size: .39"(10)W x 1.30"(33)H - 84211 & 84 213 Series 
• Large Size: .49"(12.5)W x 2.28"(58)H - 84212 Series 

• Sub-Miniature Size: .30"(7.62)W x .59"(15)H - 84231 Series 
• Miniature Size: .30"(7.62)W x .94 "(24)H - 84 230 Series 

• Compatible with Standard Size Digital Switches 
84 215 - 84 216 - 84 217 Series 

OPTIONS: 
Short or long circuit board 
Various case and wheel colors 
Solder pins 
Wire wrap terminations 
Stops 

ACCESSORIES: 
End caps 
Spacers 
Encoded dummy modules 
Separators 
Connectors BCD Excess 6 + Complement 

Repeating (+ / - ) or (0/5) 
Hexadecimal BCD 
Hexadecimal BCD + Complement 
Hexadecimal BCD complement 

SNAP ASSEMBL Y - NO TOOLS, NO HARDWARE NEEDED 

2445 Midway Road, Carrollton, TX 75006-2503 • Tel: 214-250-1Ii47 • 1-800-527-5311 • Fax: 214-250-3865 
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5100 SWITCHES 

CTS® CDRPDRATIDN* 
ELECTROCOMPONENT DIVISION, ELKHART 

CTS SERIES 206 
CTS DIP PROGRAMMABLE SWITCHES 

FEATURES 
• Contact wiping on make and break 
• Suitable for flow soldering on PC 

board or mounting with standard 
DIP sockets 

• Long term contact corrosion 
resistance provided by gold plated 
contact arms 

• All U.L. 94V-O plastic used 
• Integral terminal and contact locked 

into plastic base rails 

CTS SERIES 208 

• Crisp, positive slide actuators 
• Available with flush (low profile) 

actuators-SPST styles 
Description 
From 2 thru 10 and 12 SPST; 1 thru 6 

SPDT; 1 thru 6 DPST; 1. 2. or 3 DPDT 
and 1, 2 or 3 4PST slide switches per 
switch package on .100" DIP centers 

Initial Contact Resistance 
50 milliohms 
Maximum Contact Resistance 
100 milliohms after 10,000 cycles 

switching 50 mA @ 24 VDC 
Maximum Non-Switching Rating 
100 mA or 50 VDC 
Insulation Resistance 
Across open switch and between 

adjacent closed switches: 1 x 10· 
ohms 

CTS DIP PROGRAMMABLE SWITCHES 

FEATURES 
• Contact wiping on make and break 
• Suitable for flow soldering on PC 

board or mounting with standard 
DIP sockets 

• Economical version with non gold 
contacts 

• All U.L. 94 V-O plastics used 
• Integral terminal and contact locked 

into plastic base rails 
• Crisp, positive slide actuators 
Description 
From 2 thru 10 and 12 SPST switch 

package on .100" x .300" DIP 
centers-SPST Styles 

Initial Contact Resistance 
100 milliohms 
Maximum Contact Resistance 
500 milliohms after 2000 cycles 

CTS SERIES 207 AUTO-DIP'· SWITCH 
AUTOMATICALLY INSERT ABLE, 
WAVESOLDERABLE,BOARD 
WASHABLE DIP SWITCH 

FEATURES 
Optimized Contact System 
• Redundant, wiping contacts 
• Contactor does not rub on plastic 

or deflect during actuation 
Optimized Mechanical Features 
• Fully sealed to withstand insertion 

shock, wave solder temperatures, 
board washing 

• Positive detent separate from contactor 
• Closed windows prevent particle 

contamination 

• .050" actuator travel 
• Molded .300" integrated circuit 

package outline 
Premium Materials 
• Gold contacts, solder coated terminals 
• Beryllium copper contactor 
• 260°C housing heat deflection 

temperature assures contact and 
seal integrity after wave soldering 

• All plastics rated U.L. 94 V-O 
• Permanent laser marking 
ELECTRICAL AND MECHANICAL 
SPECIFICATIONS 
Contact Resistance 
25 milliohms maximum initial 
50 milliohms maximum at end of life 
Actuation Life 
5000 cycles switching 
50 mA@6VDCor2mA@50 mVDC 
Nonswitching Rating 
100 mA or 50 VDC 

5100 

DIP SWITCHES 

RA's available for all 206 series versions. 

Dielectric Breakdown 
Between adjacent switches minimum: 

500VDC 
Switch Capacitance 
Between adjacent switches maximum: 

5.0pF 

switching 50 mA @ 24 VDC 
Maximum Non-Switching Rating 
100 mA or 50 VDC . 
Insulation Resistance 
Across open switch and between 

adjacent closed switches: 1 x 10· 
ohms 

Dielectric Breakdown 
Between adjacent switches minimum: 

500VDC 
Switch Capacitance 
Between adjacent switches maximum: 

5.0pF 

Insulation Resistance 
1 x 10·0 minimum between insulation 

terminals 
Dielectric Strength 
200 VAC minimum 
Switch Capacitance 
5 pF maximum between adjacent closed 

switches 
Temperature Range 
Olo 85° C operating - 40 to 70°C storage 
Allowable Wave Solder Time 
Up to 4 seconds with 260°C solder 
Shock 
No mechanical damage 9r changes of 

switch settings with 25 G applied 
for 6 milliseconds 

Vibration 
No mechanical damage or changes of 

switch settings during or after testing, 
when tested in 3 mutually perpendicular 
planes at 10-50 Hz sweep or at 60 Hz 
constant vibration. Amplitude .06" 

ELECTROCOMPONENT DIVISION· 1142 Beardsley Avenue, Elkhart, Indiana 46514·219-295-3575· FAX: 219-295-3580 
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5100 SWITCHES 

CTS® CDRPDRATIDN* 
ELECTROCOMPONENT DIVISION, ELKHART 

CTS SERIES 194 
CTS DIP SWITCHES 

CTS SERIES 195 
CTS DIP SWITCHES 

• ..... 
"~ .~ 

•• 
CTS SERIES 197 

FEATURES 
• Electrical switching occurs at 50% 

of actuator rotation angle 
• Contact wiping on make and break 
• Enclosed actuators shield contacts 

from foreign particles throughout life 
of switch 

• The gold plated, over-center design 
provides positive detent action 

• Reliable tape top seal optional! 
bottom epoxy seal standard 

• Insert molded base halves of 
thermoset material ensure 
mechanical integrity of contacts 
and terminals through soldering 
operations 

• All U.L. 94 v-a plastics used 

FEATURES 
• Electrical switching occurs at 50% 

of actuator rotation angle 
• Contact wiping on make and break 
• Enclosed actuators shield contacts 

from foreign particles throughout life 
of switch 

• Economical version with non gold 
contacts over-center design 
provides positive detent action 

• Reliable tape top seal optional! 
bottom epoxy seal standard 

• Insert molded base halves of 
thermoset material ensure 
mechanical integrity of contacts 
and terminals through soldering 
operations 

• All U.L. 94 v-a plastics used 

FEATURES 
• Designed for automatic insertion 
• Integral terminal and contact locked 

into thermoset base rails 
• Contact wiping on make and break 
• Break before make contacts 
• Useful in "service/operate" 

applications, low level signal routing, 
digital circuit programming, etc. 

• Long term contact corrosion 
provided by gold plated/inlaid 
contacts 

• All U.L. 94 v-a plastics used 

Description 
4PDT slide actuated switch package 

on .100" x .300" DIP centers 

Initial Contact Resistance 
50 milliohms maximum 

5100 

DIP SWITCHES 

Description 
Side actuated 2 thru 10 and 12 section 

SPST switching functions per 
package on .100" x .300" DIP 
centers 

Initial Contact Resistance 
50 milliohms maximum 
Insulation Resistance 
Across open switch and between 

adjacent closed switches: 1 x 10· 
ohms minimum 

Maximum Contact Resistance 
100 milliohms after 7000 cycles 

switching 50 rnA @ 24 VDC 

Description 
Side actuated 2 thru 10 and 12 section 

SPST switching functions per 
package on .100" x .300" DIP 
centers 

Initial Contact Resistance 
100 milliohms maximum 
Insulation Resistance 
Across open switch and between 

adjacent closed switches: 1 x 10· 
ohms minimum 

Maximum Contact Resistance 
500 milliohms after 2000 cycles 

switching 50 rnA @ 24 VDC 

Maximum Contact Resistance 
100 milliohms after 2000 cycles 

switching 50 mA @ 24 VDC 

Insulation Resistance 
Across open switch and between 

adjacent closed switches: 1 x10· 
ohms minimum 

Dielectric Breakdown 
Between adjacent switches minimum: 

500VDC 

Switch Capacitance 
Between adjacent switches maximum: 

5.0pF 

ELECTROCOMPONENT DIVISION· 1142 Beardsley Avenue, Elkhart, Indiana 46514·219-295-3575· FAX: 219-295-3580 
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DISCOVER 

III Switches 
Custom designs. Custom 
perfonnance. Countless 
combinations. From 
America's largest slide 
switch manufacturer. 

Slide Switches 

Circuitries 

Ratings 

Momentary Versions 

Side Actuated Versions 

Terininal Options 

Button Options 

Agency Listings 

Endurance 

Bifurcated/Redundant 
Contacts 

CWCatalog 

Standard 
Switches 

SPST, SPOT, OPST, 
OPOT, 3POT, 4POT, 
SP3POS, OP3POS, 
3P3POS, 4P3POS, 
OP4POS. 

3AAC/.5A OC'@125V 
through 

13AAC/.5A OC @125V 

SPST, SPOT, OPOT, 
3POT. 
Also, SP3POS, 
OP3POS and 3P3POS 
are available momentary 
in only one direction. 

SPOT (maintained or 
momentary), OPOT, 
OP3POS. 

Solder, Wirewrap, PC, 
Faston 

.344" (Standard) 

.031" through. 750" 
(optional). Black is 
standard; optional colors 
available. 

UL,CSA 

10,000 cycles no load 
(minimum) 
6,000 cycles rated load 
(minimum) 

OPOT, 4POT. Make 
before break or break 
before make. 

S2120-II/S2120-VIIA 

Miniature 
Switches 

SPST, SPOT, OPST, 
OPOT, 3POT, SP3POS, 
OP3POS, 3P3POS, 
4P3POS, SP4POS, 
OP4POS, OP5POS. 

.5AAC/.5A OC @125V 
through 

a.5A AC/.5A OC @125V 

SPST, SPOT, SP3POS, 
OP3POS. 

SPOT, OPOT, 3POT, 
SP3POS, OP3POS, 
SP4POS, OP4POS, 
OP5POS. 

Solder, Wirewrap, PC. 

.200" (Standard) 

.125" through .453" 
(optional). Black is 
standard; optional colors 
available. 

UL,CSA 

10,000 cycles no load 
(minimum) 
6,000 cycles rated load 
(minimum) 

SPOT (maintained or 
momentary), OPOT, 
SP3POS. 
Make before break or 
break before make. 

S2120-III/S2120-VIl 

Micro Miniature 
Switches 

SPST, SPOT, OPOT, 
SP3POS. 

.5AAC/.5AOC@125V 

SP3POS (momentary 
both directions to center) 

SPOT 

Solder, Wirewrap, PC. 

.120" through 

.250" 
Black is standard; 
optional colors available. 

UL 

10,000 cycles no load 
(minimum) 

Not Available 

S2120-IV 

Fully Enclosed Micro 
Miniature Switches 

SPST,SPOT 
(Plug-in or snap-in 
versions) 

.5A AC/.5A OC @125V 

Not Available 

SPST 

Solder, PC, Faston 

.110" through 

.250" 
Black is standard; 
optional colors available. 

UL,CSA 

6,000 cycles at rated 
load (minimum) 

Not Available 

S2120·V 

All CW switches are available with a complete range of options including: unique ratings, bullon height and 
color, markings, and glamour caps. Contact factory for literature requests or your unique requirement. 

DISCOVER 

III 
8·1678 

CW Industries, 130 James Way, 
Southampton, PA 18966 
TEL: 215-355-7080 
FAX: 215-355-1088 

For manufacturers' sales offices, see yellow pages 

Ask for our switch information kit 
EM~S2120/2121 

EEM1991 



.. 
Some of the most innovative 
and versatile switches on the 
market today. Customized 
or off-the-shelf! 

"Mini-Rocker" 
Switch 

Circuitries SPST, SPOT, OPST, 
OPOT, SPOT-Center Off, 
OPOT-Center Off 

Mounting Pop-In 

Ratings SA @ 125V AC/4A 
@250VAC 

13A @125V AC/10A 
@250VAC 
'/2HP @ 12SV-2S0V AC 

16A @12SV AC/16A 
@2S0VAC 
'¥4HP @12SV-2S0V AC 
10A @14V (T)/3A 
@12SV(L) 
10 (4)A 2S0-(VOE) 

Panel Cutout .7S6" x .50S" 

Panel Thickness .OSO" To .1S0" 

Momentary Versions SPST, SPOT, OPST, 
OPOT, SPOT-center off, 
OPOT-center off 

Illuminated Versions SPST, SPOT, OPST, 
OPDT 

Lamp Options Neon 12SV (STD) 
Neon2S0V 
Incandescent 14V 

Agency Listings UL,CSA, VDE 

Endurance 100,000 cycles no load, 
minimum 
2S,OOO cycles rated load 
(up to 16A 12SV AC) 
10,000 cycles rated load 
@16A2S0VAC 

Button/Rocker Options Color, Markings 

Housing Options Color, Markings 

Insulation Barriers Optional 

Ask for our switch information kit 
EM-S2120/2121 

II 

DISCOVER 

Switches III 
Panel Mount Rocker Switche!s 

"Soft-Styled" "Hi Gloss" Rocker Panel Mount 
Rocker Switch Switch Slide Switch 

SPST,SPOT, SPST, SPOT, OPST, SPST, SPOT 
SPDT-Center Off DPOT 

Pop-In Pop-In Pop-In or Chassis Mount 

SA @125V AC/4A SA @ 125V AC/4A SA @ 125V AC/4A 
@250VAC @250VAC @250VAC 

13A @125VAC/10A 13A @125VAC/10A 13A @125V AC/10A 
@250VAC @250VAC @2S0VAC 
'/2HP @ 12SV-2S0V AC '/2HP @ 12SV-2S0V AC '/2HP @12SV-2S0V AC 
5A @14V(T)/6A SA @ 14V (T)/6A SA @14V(T)/6A 
@12SV(L) @12SV(L) @12SV(L) 

16A @12SV AC/12A 16A @12SVAC/12A 16A @12SVAC/12A 
@2S0VAC @2S0VAC @2S0VAC 
'¥4HP @ 12SV-2S0V AC '¥4HP @12SV-2S0V AC '¥4HP @ 12SV-2S0V AC 
10A@14V(T) 10A @14V(T) 10A@14V(T) 
12 (6)A 2S0 - (VOE) 12 (6)A 250 - (VOE) 12 (6)A 2S0 - (VOE) 

.SSO" x 1.12S" .S50" x 1.12S" (Single .S50" x 1.125" (Pop In) 
Pole) 1.12S" Mounting 
.872" x 1.071" (Double Centers (Chassis Mount) 
Pole) 

.02S" To .180" .02S" To .1S0" (Single .02S" To .1S0" 
(up to .170" for Center Pole) 
Off and Illuminated) .02S" To .. 1S0" (Double 

Pole) 

SPOT-center off Not Available Not Available 

SPST Not Available Not Available 

Neon 12SV (STD) Not Available Not Available 
Neon 2S0V 
Incandescent 14V 

UL,CSA, VDE UL,CSA, VOE UL,CSA, VDE 

100,000 cycles no load, 100,000 cycles no load, 100,000 cycles no load, 
minimum minimum minimum 
2S,OOO cycles rated load 
(up to 16A 125V AC) 

2S,OOO cycles rated load 2S,OOO cycles rated load 

Color, Markings Color, Markings .260" Button (std.); 
.344" , .SOO" , .62S" , 
. 7S0" also availablel 
Color/Markings/Toppers 
Available 

Color, Markings Color, Markings Pop-In Mount or Chassis 
Mount, Color, Markings 

Optional Optional Optional 

DISCOVER CW Industries, 130 James Way, 

III Southampton, PA 18966 
TEL: 215-355-7080 
FAX: 215-355-1088 

EEM 1991 For manufacturers' sales offices, see yellow pages a-1679 



5100 SWITCHES 5100 

PRESENTING THE 
LONGEST-RUNNING SERIES 

IN THE BUSINESS 
Innovative, Quality-Engineered Thumbwheel Switches 

Available Off-The-Shelf At Unbeatable Prices. 

29000 SERIES 
ECONOMY MINISWITCH 
An economical miniswitch for 
high package densily. Extra large 
in-line character readout. Width, 
.350" (B.91 and cutout height 
1.O20~' (25.91 
, 10, 12 or 16 Dial Positions 
, Many Output Codes and 
Configurations 

, Message Units for longer 
legends 

, Optional Dial Stops to limit 
Rotation 

, Rear-Mounted 

.~«~ ~ ~ ~ .. 
7 0 0 ._~ 

• • 11 

200/10W8000 SERIES 
MINISWITCH 

, 

Small switches for hostile environ
ments, virtually impervious to 
sand, dust oils"high humidily, salt 
spray and explosive atmospheres. 
Series 200 has potted wire leads, 
700 - P.Cs. both qualified to 
Mll-S-22710/15 and /20. 

,B, 10, 12 or 16 Dial Positions 
, RFI Shielding Nailable 
, Optional, replaceable Mil-Spec 
lighting 

, BOoo: Commercial Version 
. Dimensions: 
.5oo"(12.7IWx.9BO"(24.89IH 

43000/44000/45000 
SERIES 
MINISWITCH 
These low cost switches feature 
optional LED lighting and 
snap-together assembly. Field 
iristallable stops to limit dial 
rotation. Printed circuit boards 
with solder or pin terminations. 
, Available in Most Popular Codes 
, 10 Dial Positions 
, .200" High, Up-Front Dial 

Characters 
,43000 -
, 5OO"(I2.7IWx.980"(24.89IH 
,44000 -

JI5"(B.0IWx 1.220"(31.0IH 
,45000 - ' 

.315"/B.0IWx .961 " (24.4IH 

23000 SERIES 
"SNAP-IN" SUMSWITCH 
RJr applications where maximum 
panel density. good reliabilily and 
enor-proof positive setting action 
are required. Switch width only 
.315"with cutout height of 1.221~' 

, 10 Dial Positions 
, Snap-in, Front Mount - No Tools 
Required 

, Large (.170" Highlln-line 
Characters 

NOTE: Numerals in brackets indicate millimeter equivalents. 

30(\113000 SERIES 
GENERAL PURPOSE 
DIGISWITCH 
One of the most widely used 
thumbwheel switches, with more 
available options, output codes 
and special termination features 
than any other switch. 
,B, 10, 12 or 16 Dial Positions 
, RFI Shielding Available 
, Easy to Replace Mil-Spec 
lighting 

, Message Units for longer 
Legends 

, 13000 is Front-Mounted Version 
,300 -
.500"(12.7IWx 1.380"(35.05IH 

,13000 -
.5oo"(12.7IWx2.00"(5O.8IH 

1200(\153000 SERIES 
MINIBlTrTON 
Reliable, contamination-proof 
switches for applications requiring 
panel sealing per MIL-S-2271O. 
No supplemental panel cover or 
boot is required for sealing. 

, Individually Mounted Switches 
, Glass Window that Seals Switch 

Interior 
, Metal Case -

Facilitates R.F.1. Shielding 
, Optional Replaceable MIL-Spec 

lighting 
, 12000 Series: 
Qualified to Mll-S-227J01I7 

,12000 -
.5oo"(12.7IWx.B3"121·08IH 

,53000 -
.350" (8.89IW x 1.020" (25.91IH 

9000 SERIES 
DIGISIJIITCH 
The 9000 offers more available 
options, output codes and special 
termination features than any 
other fully-sealed Mil-spec switch. 
Rear-mounted, qualified to 
Mll-5-22710/12. 

,B, 10, 12, or 16 Dial Positions 
, RFI Shielding Available 
, Optional Replaceable Mil-Spec 
lighting 

, Dial Stops to limit Dial Rotation 
. Dimensions -
. 6oo"(15.24IWx 1.375"(34.93IH 

63000/64000 SERIES 
BI-DIRECTIONAL 
MINIBlTrTON 
Two-button bi-directional 
SWitches designed to meet all 
performance requirements of 
Mll-S-22710. Rear-mounted, 
panel sealed. 

, 63000 - B, 10, 12 Dial Positions 
, 64000 - 16 Dial Positions 
, Metal Case -

No RFI Shielding Required 
, Optional Replaceable MIL-Spec 

lighting 
, Individually Mounted Switches 
,63000 -

.41O"(l0.4I)Wx 1.230"(31.25IH 
,64000 -
.460"(l1.6BIWx 1.312"(33.53IH 

24000/28000 SERIES 
LEVER SWITCH 
24000: Bi.{Jirectional front panel 
sealed switch built to perfbrm in 
any hostile environment qualified 
to Mll-S-22710/24. 

, Optional, Replaceable Mil-Spec 
lighting 

, Individually Mounted Switches 
,24000 -
.480"(12.19IWx 1.175"(29.84IH 

28000: Minilever commercial 
switch that can be actuated in 
either direction . 
, "Uppe(' or "lowe(' Window 
Location 

, 9QO Full lever Travel 
, 10 and 12 Dial Positions 
,28000 - . 
.5oo"(l2.7IWx.980"(24.B9IH 

These commercial switches are 
designed lOr applications where 
speed and ease of settings are 
important. 
, Snap-together Assembly 
, l.E.D. lighting Nailable (920001 
, Low Cost High Qualily. High 
Reliabilily 

, 10 and 16 Dial Positions Nailable 
, Dial Stops to limit Dial Rotation 
,92000 -

.3oo"(7.62IWx.551"(14.2IH 
,91OQ0 -
.3oo"(7.62IWx .886"(22.5IH 

. 62000-
JI5"(B.00IWx.945"(24IH 

More military and commercial thumbwheels and greater code selection than anybody else. And Irs 
all under one·roofto maintain the very highest standards of product quality and delivery 

Let Digitran integrate your digital switches into your subassembly. 
Contact Digitran's SUbsystems Engineering and Manufacturing Services 

Center at /714) 391-4321. Also see our keyboards /5150) and monitors 

/2450). 

8-1680 For manufacturers' sales offices, see yellow pages 

DIGlTRRn~ 
A DMSlON OF XCEL CORPORATION 

4290 East Brickell Sf Ontario. CA 91761 
(714) 391-4321 - FAX: (714) 391-4558 
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5100 SWITCHES 5100 

QUALITY SWITCHES of MIYAMA DSC 
PUSH ROCKER • TOGGLE SLIDE SWITCHES (Operating Life 100,000 Cycles) 

P-SERIES 
OS·.450 (ALTERNATE) 
05;·463 (MOMENTARY) 

OS·453 (ALTERNATE) 
080466 (MOMENTARY) 

OS·458 (ALTERNATE) 
OS·471 (MOMENTARY) 

OS·430 PUSH-ION) MS-402 OS-412 
OS-431 PUSH-(OFF) TINY PUSH·ON 

.2.5 ~ 

-GID- • 
U"'. .OR~ " 10 . 

0.1-0.2 

."L51~ 

nU 
" • ~ W ,I. 

'63 

ILLUMINATED SWITCHES. Long Life (Electrical 50,000 Operations, Mechanical 1 00,000 Operations.) 
OS·700 (ALTERNATE 
OS·71 0 (MOMENTARY) $: MS-800, 810 SERIES 

LEO; RlYIG 

~ F. LAMP; RIY IGfWIB 

(wm~e 
Mtg. Hole Dia. 

ffi ~~ _~l . I 
LED 
FILAMENT LAMP 

MS-500 SERIES-TOGGLE 
-B -BC -F 

4i 
SLIDE SWITCHES 
SLV~_ 

~) ~-;; .. ~. '."'. . 0&' 

• °t -

O~ .!.~ 

~. 

Part No. 
D8-7UO (alt) 

DS·710 (mom) 

1 
G 

SLH 

M8-2GO 
MS·800 (alt/mom) 
Ms-810 (aIUmom) 

Model Type Illuminated Push Button Switches 
LEO (Red, Green, Yellow) 

Filmt Lamp (6V, 12V, 28V) RlGN/w/B 
Available also WID Lamp or LED 

O.4VA 
Rating lA250VAC ~20mV-2812 O.IA 

3A 125V AC .lmA-O.l 30V OC 

Circuit SPOT A3PSPDTol'K)fI A DPST oil-on BaPSPDT OR-Ion) 
DPDT G3PSPDT on-oft-on B OPST oll-(on) 

r~ (:lIi~;f~~1) C DPST on-oil 
o OPST on-(oll) F6POPOTon-on 

Switching on-onALTN G6POPDT on-{on) E SPOT on-on H6POPOT on-off-on 
Function on-Ion) MOM ~~~~n~W-(~nl 

F F SPOT on-Ion) 

Contact 2.5VOC lA lmA,O.IIJW 2.5VDC 10mA 
Resistance 10mOmax. 5OmO max. 50mO max. 

Insulation OC.500v DC.5OOV OC.500V 
Resistance l00mOmin. l000mOmin. 500mO min. 

Voltage AC l500v AC500V AC500v 
Breakdown 1 minute 5OI6OHz 1 min. 1 minute 

Mounting 
Hole Dia. mm 

12 12.6 square 

DS·850 

Rocker LEO 
Color: Red, 

Yellow 
Green 

3A25OVAC 
5A 125VAC 

2P SPST 

on·oll 

2.5VOC lA 
2OmO max. 

OC.50OV 
IODmOmin. 

AC .1000v 
1 minute 

13 x 9 

'14 

:12.2 

D8-415 
D8-417 

Toggle 
LED/red, 

green 

3A 125VAC 

2P (SPST) 
on-oil 

3P (SPOT) 
on-on 

2.5VDC lA 
20mQ max. 

OC.5ODV 
l00mO min. 

AC .1000v 
1 minute 

12 

OS-850 
SNAP-IN ROCKER 
WILED 

OS·415 
LED 
GREEN OR RED 

FRAM: BLK, WHT or GRAY 2P 

a 

DS-412 M8-402 

Push-button Push-button 
Round 

1A 125VAC O.5A 
O.5A 250V 125VAC 

2P (SPST) 2P (SPST) 
OS-412 

Push-Ion) 
Color: RIW Push-Ion) 

Momentary 

2.5VOC lA 2.5VDC1A 
100 max. 20mO max. 

OC.500v OC.5OOV 
100mOmin. 100mO min. 

AC 1500v AC1000v 
1 minute 1 minute 

17.8 dia. 5.2 dia. 

:300 

19 

DS·430 
D8-431 

Push-button 

lA 125VAC 
O.5A 250V 

2P ~SPST) o -430 
Pu~n) o 1 
Push-(oll) 

" . 

6P DPDT BODY 10mm 
3P SPOT KNOB 5mm 

(COLDR)-S WATERPROOF 

P-Series MS500 Slide 
DS·450 lOGGLE Swhche. 

Push-button - Available 
In vary 

size, pole 
position 

3A 125VAC 6A 125V AC DC30V O.03A 
lA250VAC 0012V 3O.1A 

2PjSPST) 3P (SPOT) 
man~~pe DS 5IJ..462 

6~ (DPDT) of r e 
on-oil Switches 

08-463-475 on-on are 
o~~oW-~n available 

Color: RIB/W 
PUSh-\On) 
RIW/BSlvr on-QII-(on) 

(on)-oll-(on) PLS Call 

2.5VDC lA 2.5VDC1A 2ODmO max. DC5V.1A 
10mO max. 20mO max. 20mO max. 

DC.500v OC.5ODV DC.500V OC.500v 
l00mO min. l00mO min. l00mOmin. l00mOmin. 

AC 1500V AC 1500V AC 1000v AC 500V 
1 minute 1 minute min. 1 minute 

12.4 x 11.2 All Model 6.2 vary size 
10.2 dia. 

DSC offers a complete line ofswltches including Slide, Multi·Push, Subminiature, Lever, Rocker, Togg)e SEE DSCCONNECTORS IN EEM VOLUME C PAGEC'1349 
and lIlum)nated Types. For Complete information on our Wide Range of Products Please Contact: TOLL FREE-1-800-372-1616 
For more Information please call: 212-691·9050 

DSC DIRECT SOUND CORPORATION 
1 150 Fifth Avenue, Suite 842, New York, NY 10011 FAX 212-807-1598 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1681 



5100 

260 SERIES 
, '\:~ ... ·f~;,;<~; 

GORPORATIQN 

60 

260 
260B 

66 

SPOT 

OPOT 
BYPASS 

SPOT 

SPOT 

SWITCHES 

BNC 
N 

UHF 
C 

BNG 
N 

UHF 

BNG 

5100 

RFSWITCHES 

50 2000 MHz O. I 50 1000W 200W 

50 2000 MHz O. I 50 1000W 200W 

50 2000 MHz 0.1 50 150W sow 

75 1000 MHz 0.1 70 100W 20W a .. c;t~ 
~~--------------------------------------------------------------------

II 
66 SERIES 

·Wi .. ~.~~ ':,0 
61 SERIES 

77 

54/55/56/62 

46 
164 

SPOT 

SPOT 

OPOl 
SPOT 

F 
BNC 

BNC 
TNC 

BNG 
5MB 
SMA 

75 
50 

50 

50 

2000 MHz 

4000 MHz 

4000 MHz 

,0.1 

0.1 

0.1 

40 100W 20W 

70 100W sow 

50 125W sow 

----------~~~=-----------------------------------~--------------------
46/164 SERIES 

115/116 SERIES 

78 

115 
116 

,167 

169 

310 

312 

313 

MULTI
THROW 
MANUAL 

SP3T 
SP4T 

TRANSFER 

SPOT 

SPOT 

BYPASS 

TRANSFER 

BNG 
UHF 

BNC 

N 
UHF 

BNC 

SC 
N 

HN 

SC 
N 

HN 

SC 
N 

HN 

401 SPOT SMA 
AVAILABLE IN 5 MS ANO HI-REUSPACE 

403 

411 

402 

412 

421 

431 
TO 
461 

SPOT 

TRANSFER 

SPOT 

TRANSFER 

FIVE PORT 
TERMINATEO 

SP3T 
TO 
SP~T 

SMA 

SMA 

BNC 
N 

TNC 

BNC 
N 

TNC 

SMA 

SMA 

50 2500 MHz 0.1 

50 3500 MHz 0.1 

50 1000 MHz 0.1 

50 1000 MHz 0.1 

HIGH POWER SWITCHES 

50 1000 MHz 0.1 

50 1000 MHz 0.1 

50 1000 MHz 0.1 

MICROWAVE SWITCHES 

50 

50 

50 

50 

50 

50 

50 

26.5 GHz 

26.5 GHz 

26.5 GHz 

16.0 GHz 

16.0 GHz 

18.0 GHz 

18.0GHz 

.1 
TO 

.5 

.1 
TO 

.5 

.1 
TO 
.5 

.1 
TO 

.5 

.1 
TO 

.5 

.1 
TO 
.5 

.2 
TO 

.5 

50 l000W 200W 

50 200W sow 

40 1000W 100W 

50 100W 20W 

30 2000W 500W 

30 2000W '500W 

30 2000W SOOW 

70 200W 2SW 

70 200W 25W 

70 200W 25W 

70 1000W 100W 

70 1000W 100W 

gO tOOW lOW 

70 SOW 30W 

461 SERIES ______________ 42 __ '_SE __ R_ES ________________________________________________________________________ _ 

IN·L1NE SERIES OF MULTITHROW SWITCHES 

__ 

443 ·SP4T 

, 473 SP7T SMA 

IN LINE 483 SP8T SMA 

.'; . MULTITHROW 493 SP9T . SMA 
lI~fI' SERIES 4A3 SP10T SMA 

'" .' . 4C3 SP12T SMA 

SMA 50 18.0 GHz 

50 18.0 GHz 

50 18.0 GHz 

50 18.0 GHz 

50 18.0 GHz 

50 18.0 GHz 

0.4 60 

0.7 60 

O.B 60 

1.0 60 

1.0 60 

1.0 60 

1667 Walter Street Ventura, CA 93003·5641 (805) 650·0260 FAX: (805) 650-1734 

8·1682 For manufacturers' sales offices, see yellow pages 

100W 

100W 

100W 

100W 

100W 

100W 

lOW 

lOW 

lOW 

lOW 

lOW 

lOW 
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5100 SWITCHES 5100 

Hermetic Switches & 
Sensors 

Tilt 
Motion Sensing 
Position Sensing 
Specials/Assemblies 

""""-'(DGLINC 
An American Electronic Components Company 

From Standards to Specials, 
Durakool Engineers a 
Dependable Switch to Fit 
Your Application. 

When your application 
calls for a switch with long 
contact life and quiet, de
pendable performance, ask 
for Durakool. The industry 

A 1/2 Series 
Applications: 
Small appliances (Electronic 

irons) 
Auto vanity mirror light 
Auto door handle control 

switch 
Man-down alarms 
Geophone Position Sensor 

A 1/2 Short-4770 
Tip-over/position 
Dual electrode 

A 1/2 Short-4929 
Tilt/motion/position 
Single electrode 

A 1/2 N-3677 
Tilt/motionlposition 
Single electrode 

A 1/2-4859 
Tilt/motion/position 
Dual electrode 

leader in mercury technology 
and hermetic sealing for over 
50 years, Durakool has estab
lished a reputation of quality 
and engineering expertise 
which gives added value to 
your product. 

When you choose a 
Durakool switch, you can be 
confident that it has been 
manufactured using the most 

A 1/2-001 
Tilt/motionlposition 
(Cased) 

A1 Series 
Applications: 
Auto trunk light 
Freezer lid light 
Gas and water meter tamper 

sensor 
RV automatic leveling device 
Auto cruise control decelera

tion sensor 
Outboard motor ignition 

safety shut-off 

A1 Short-009 
Tilt/motion/ position 

A1N-2622 
Tilt/motion/ position 

A1-SPDT-3619 
Tilt/position 

modern, cost-effective meth
ods and equipment. Durakool 
also utilizes modern quality 
assurance procedures in
cluding Statistical Process 
Control (SPC). 

So, whether you need 
motion sensing, position 
sensing, or general power· 
switching capabilities, , 
DurakooI sales engineers will 

A1-3018 
Anti-vibrationl tilt 

G-Series 
Applications: 
Tilt switches for general power 

switching 

T03 Series 
Applications: 
Space heater safety shut-off 
Auto seat belt activation 

sensor 
Spotlight on/off power control 
Dangerous incline indicator 

for lawn equipment/RV 
Gasoline pump impact safety 

shut-off 
T03-1016 
Tip-over/position sensing 

T03-Specials 
Tip-over/motion sensing 

For information on the full line of Durakool hermetic 
switches and sensors, or for engineering or selection 
assistance, contact Durakool today. 

Durakool, Inc. 
1010 North Main St. 0 Po. Box 280 
Elkhart, Indiana 46515 
(219) 264-1116 

EEM 1991 For manufacturers' sales offices, see yellow pages 

work with you to provide the 
switch that best suits your 
application. 

The products listed below 
are representative of hun
dreds of available designs. 

T07 Series 
Applications: 
Fence perimeter alarm 

sensor 
Parking meter tamper sensor 
T07-4765 
Jitter'ivibrationoOouble electrode 

TOB Series 
Applications: 
Telephone privacy/mute 

switch 
Auto seat belt activation 

sensor 
Gas meter tamper sensor 
Vending machine tamper 

sensor 
VCR theft alarm 

T08-4539 
Tip-over 
Omni
directional 

T08-Specials· Motion sensors 

Wide Angle Series 
Wide hysteresis for liquid 

level switching 

4236 Wide 
angle tilt 

Specialty Switches and 
Custom Molded 
Assemblies 
Applications: 
Liquid level control for sump 

pumps 
MilitarY gyro systems 
Liquid level control for gas

oline and misc. fluids 

S-1683 
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OlLlWATiRTIGBT 
ELEMENT TYPE/RATING 

NEW MODULAR 
ELEMENT TYPE/RATING SYSTEM 

SERIES SERIES 

04 

Slow Make/Break 
Snap Action 

Short Back of Panel Depth 1,2 &3 poles 
Snap Action to 8 • Meet IP 65 and NEMA 4 & 13 1 N.O., 1 N.C. or in 

poles • 'ia" Round Mounting Hole combination 
Rating: 600 VII 0 A • 4 Int'!. Approvals 

Rating: 250 Vl6 A 
Miniature Heavy-Duty .~ .... Floh Moo" • Meet IP 65 and NEMA4 & 13 

• 7/S" Round Mounting Hole Panel Adapter • 121nt'!. Approvals 

SERIES INTERLOCKS 
14 

Snap action to 
4 poles, 

form Z contacts Sa me as Series 14 
250 Vl5 A per pole 
Low Level: 2 N.O., 

2 N.C., I N.O., I N.C., 
make before break 
Rating: 50 VlO.! A 

Mechanical Interlocks, 2-20 Stations 
Rugged, Short Back of Panel Depth 

• Meet IP and NEMA 4 & 13 
• Many Interlock Systems Available 

• 61nl'l. Approvals 
.7/s" Round Mounting Hole 

• 91nt'!. Approvals 

PCB MOUNTABLE 
SERIES SERIES 

51 
Sa me as Series 14 Low Levell N.O., 

Highly Stylized 2 N.O., I N.C., 1 N.O., 
• Meet IP 65 and NEMA 4 & 13 

LED Miniatures 
I N.C. 

• 7 Int'!. Approvals non-shorting 
Rating: 50 VllOOmA 

SERIES 

52 

Same as Series 14 
SERIES 

Subminiature lighted Rotary 99 
• Same as Series 51 

SERIES 

96 

• • 
Same as Series 97 

Snap Action SPOT, Washable Keyboard Pushbutton, (above) 
Low Level • Incandescent or LED 

Rating: 50 VlIOOrnA, 
3 VA max. 

Washable Sealed Switch Series 96 • Meet IP 67 -& Exceeds NEMA 4 & 13 
• PCB Mountable • See OillWatertight 

e-1684 For manufacturers' sales offices, see yellow pages EEM 1991 
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POWER SWITCHES 
SERIES 

02 

SERIES 

SERIES 

22 

SERIES 

Rugged Design for Power Applications 
• Rectangular Mounting Hole 

.Illnt'!. Approvals 

Switches and Indicators 
• 2 Lamps, Large Screen 

• Illnt'!. Approvals 

Front of Panel Mount 

• Meet IP 65 and NEMA 4 & 13 
• Rectangular Mounting Hole 

• 8 Int'!. Approvals 

MINIATURES 

Lighted Rear Mount Pushbutton 
.9 Int'!. Approvals 

iR9~' 
. Lighted Pushbutton 

""', • 3Is" Round Mounting Hole 
• Round or Square Bezel 

SERIES 2, 
Unlighted Rear Mount Pushbutton 

EEM 1991 

SWITCHES 

ELEMENT TYPE/RATING 

Snap Action SPOT 
1 or 2 Switch Elements 

Rating: 380 VII 0 A 

Same as Series 02 

Snap Action 
1 PST N.O., 2 PST 
1 N.O. & 1 N.C. 

Many combinations 
Double air break 

Rating: 380 VllO A 

Same as Series 14 

Snap Action SPST 
1 N.O. 

Rating: 50 Vl2 A 

Same as Series 14 

5100 

BYLOCKS 
ELEMENT TYPE/RATING 

SERIES 

SERIES 

Heavy Duty 
• Same as Series 04 OiliWatertight 

• 2 & 3 Position 

Miniature Keylock 
• Round, Square or Rectangular Bezel 

• Mounts in "Is" Round Hole 
IIfYLOCKS ALSO AVAIlABLE 

IN SERIES 02, 03, 22, 32, 51, 61, 99 

GENERAL 
SERIES 

SERIES 

SERIES 

PURPOSE 

Lighted Pushbutton, Round, 
Square & Rectangular Bezel 

.12Int'!. Approvals 

Short Back of Panel Depth 
• Available With Buzzers, Flashers, 

Fuse Switch and Readouts 

Two-Lamp Lighted 
Pushbutton & Indicator 

• Rectangular Mounting Hole 
• 10 Int'!. Approvals 

Same as Series 04 
OiliWatertight 

Same as Series 14 

Same as Series 14 

Same as Series 14 

Same as Series 14 

Same as Series 14 

ylllL C(Ut beet ~ dillb~! 
eao. 

EAO SWITCH CORPORATION 
PO. f3UX 55;', MILF()lm, Cl Of)4C,Uc)9l'i 

ITlEX[I\()MFRD96434! fil.X (,'()l) 377·3694 
TFLU)HONF (20 ,J tl/l,1:,!1 
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ELECTRO-MECH provides a perfect blend of quality 
standard products with in-depth experience in answering 
unique requirements. Proven engineering designs are 
illustrated by the excellent performance characteristics of 
each ELECTRO-MECH lighted push-button switch, indicator, 
and display assembly. Low-bounce, long-life contacts, 
new innovations in legends, displays, field-service, 
packaging- all standard features. Whatever your applications, 
ELECTRO-MECH is prepared to answer your specific needs. 
Choose from any of the most popular models. 

Technical specifications apply to all ELECTRO-MECH Switch 
models unless otherwise specified: 
• Ratings: 30 Volts DC or 115 Volts AC; 2 amps resistive. 

1 amp inductive 
• Weight: 0.8 oz. (approx.) 
• Operating Pressure: 2 Ibs. + lib. 
• Plunger Travel: 3/16" (approx.) 
• Actuations: 100.000 
• Accommodates all "switchlines" standard lenses. Uses one 

Tl-3/4. AN3140-327. 328. 330 bulb or neon lamp. 
3 actuation modes standard 

• lenses: Available in %" to I" round and square. plus various 
rectangular sizes. 

MQUNDNQ SPECIFICATIONS 

Mounln>g11t>1e 

~$.) .~~ .. 
+ i . 

"",'''1-

~::J'] 8'11.- B' S'II' B'~1l 0'12, g-a .,~.~.~ ~ .", 
~ - - . 

I 
21- 22- 23- 24- 25- 26- 29-

swrrCH SPST SPST DPST DPST 
FUNCTIONS N.O. N.C. N',O. N.C. 

MOMENTARY 2··128 2*·129 2·-130 2*-131 
PIJtIH-C)N 2·-228 2*-229 2··230 2*·231 PUSH-OFF 
PutIH-ON 
REMAIN-IN 2·-828 2·-829 2'_ 2*-831 
PUSH-OFF 
N.o. POS 2-5 1-2,4-5 
N.C. POI 2-' 2.J,5-6 
COMMONPOS 2., 2 •• 

A..Jjl,.. A..Jjl,.B A..Jjl,.. A....a>... 

2-00-5 2~5 2~' 2~3 

5........-0. 5~' 

·-lndlCate style 01 switch (21- through 26, and 29) 

SERIES 400 
MULTI-STATION SUB-PANEL 
ASSEMBLIES 

OPST 
1 N.a.,1N.C. 

2·-132 

2*-232 

2*·832 

1-2 ... 
A....a>... 

2~' 
5~' 

Multi-station switch assemblies designed for 
sub-panel mounting by means of a flanged "U" 
channel. All standard ELECTRO-MECH switches 
can be incorporated with several types of 
mechanical interlocking/lockout actions between 
stations. llP'to 12 stations in one or two row 
configurations. The standard center distance 
between switches is %". 3A". ¥a" and 1". 

SPDT DPDT 

2·-149 2··150 

2"'·249 2·-250 

2*-849 2·...., 

1-2 1-2,4-5 
2-3 2.-3, !Hi 
2 2 .• 

A..Jjl,.B A..Jjl,.B 

2.-{~ 2....-:~ 
s.-{! 

5100 

DISPLAY ASSEMBLIES/ 
INTERLOCK SWITCH ASSEMBLIES/INDICATORS 

SERIES 20 
A NEW CONCEPT OF FAST EASY SWITCH 
INSTALLATION AND DISPLAY DESIGN VERSATILITY 

FEATURES: 
• . Momentary or alternate action 
• Mounts in a W' dia. round hole 
• High density mounting ability-less than %" centers 
• low profile appearance in one unitized housing 
ELECTRO-MECH's Series 20 Switches are provided in display 
configurations. 
These low profile units are available in any switching 
mode with independent circuitry from SPST to DPDT 
including a separate indicator circuit. The all plastic, 
unitized housing assures ease in handling (no adapters, 
clamps or brackets). Just drop in round hole and secure 
with a nut from behind panel. 
Series 20 Switches have the same internal parts as the 
all metal 6100 Series Switches including positive action, 
reliable circuitry and proven low bounce characteristics 
made possible by our unique design concept of silver 
slide bar action. 
Available options include gold plating for dry circuit 
applications_ Round slotted nuts for mounting switches on 
close centers. 

SERIES 500 
INTERLOCKING SWITCH 
ASSEMBLIES 
Added beauty and long-lasting 

appearance with handsome chrome 
barriers between each switch or 

indicator. Independent or interlocking 
action. Teli types of tracking action and 
switching sequences. Up to 12 switches 
in single or dual. row. ¥a" or 1" centers. 

ELECTRO-MECH COMPONENTS. INC. ·1826 N FLORADALEAVE.I • SO. EL MONTE. CA 9173~18H.42-71.11l1l! FAX: 1818l350-8070· TWX: 510-601-8764 
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5100 SWITCHES 5100 

Ell) eIectro-rTlOCl1 COMMUNICATIONS/INDUSTRIAL CONTROLS/DISPLAYS 
COMPUTER PERIPHERALS/INSTRUMENTATION 

LIGHTED PUSH-BUTTON SWITCHES 
SERIES 2100 
This version of 
our standard ilhll'Tlin"tl>,ri' 
Pushbutton Switch features 
silver slide bar action. Add 

SERIES 2600 
Standard models are 

. available from 2PST to 
6PDT in 116 different styles, 
including non-lighted units. 

BR after part number for mounting Virtually any standard ELECTRO- MECH 
on %" centers. Utilizes AN3140-T 1W'or 
Neon bulb. All other specifications same 

lens may be used with the 2600 Series. 

I PST 2 PST 
N.D. N.C. 2 N.D.2 N.C. 

Momentary 212~ 12129 Push·anl 
Push-off 2228 2229 

Low profile matches 
standard industry 

213~ 12131 

2230 2231 

I N.O. 
I N.C. 

2132 

2232 

models. Momentary or 
Alternate Action design takes 
any standard lens size. 30 VDC or 

I PDT 

2149 

2249 

115 VAG, 10 A Resistive, 5 A Inductive. 

2 PDT 

2150 

2250 

PuIhO" ''''' Push On "-main I" 'oe1 -. PuthOff ...... Off M .... 

2 PDT 2650 2750 2850 2550 
, PDT 2651 2751 2851 2551 
4 PDT 265' 2752 2852 2552 
• PDT 2653 2753 2853 2553 
o PDT 2654 2754 28 .. 2554 

SERIES 5000 
An exceptionally short 
momentary switch available 
in circuit configurations up to 2 PDT. 

Designer Group Switches 
%11 sq., %11 X 1%11, %11 X ~II, %11 sq. 
These ELEGTRO-MEGH Standards feature 

~ typical switch functions and mounting 
options for design flexibility. A choice of 
dual/quad display units are also available. 

MODEL 65 
NO BARRIER 

~ 
MODEL 68 All Designer Group units feature: SINGLE BARRIER (L OR R) 

• IPST TO 6POT 
• Momentary: Alternate action: push-on 

remain-in: push-on, push-off and 
momentary snap-feel. 

SQUARE --r-::o 
MOlfHING .815_.000 

HOLE~ 

IS" ) 

14~6 
P51~4S 

II 12 J9 

• ...@... 

Icr--!~ 
4~: 
1o---!~ 
IOo---!:~ 

13o----!:~ 
16~18 

6POT 

SCI-(MATIC 

~ 
MODEL 67 
DOUBLE 
BARRIER -I 

MODEL 600/800 . ..1 
DUAL/QUAD LITE . 

SWITCH 

MODEL 73 
%" X 1%" 

RECTANGULAR 

SERIES 150 

2 
POT 

SERIES 3000 
Illuminated 1'1I<:.nnIIITTnln,. 

switches with an 
integral hold-down coil 
which is activated with switch. 
Holds the push-button in the 
depressed position until coil is 
de-energized returning it to relaxed 
position. Available in all circuit. 
configurations up to 6 PDT. Same 
specifications as standard model. 

SERIES 6100 
High-density 
packaging 
requirements are 
answered with this 
shorter, front panel 
mount, providing the 
same quality design as standard 

~~~~~~Jes-~ ,i, 
"'j"1" 

~ 11111 -. ,::: 
-.L.- ~~::::~~ 

.. Lr, l-
~"I-

SERIES 61 

9,I16-32UNC-2A 

INTERNAL TOOTH 
lOCKWASHER 

ELEGTRO-MECH's Series 61 switches 
are provided in Y2-inch square, snap-in 
or hard mount configurations. Each 
10W-pllifile unit is available in any 
function from SPST to 2PDT, each 
controlled with an independent circuit. 
The all plastic, unitized housing, helps 
insulate switch from other surrounding 
components. The 61 Series is also 
available in a standard PC Board 
mounting configuration. 

SERIES 60 
MOMENTARY SWITCH INTERCHANGABLE LENSES/FILTERS 
Rear mounted "U" bracket accepts 
switch installation from 
front of panel. 
LG SERIES SAFETY 
Available on all 67-
single-station, double -barrier 
lighted push-button bezel switch models. 
EL SERIES FLUSH MOUNTING 
Available in round, square or rectangular 
styles. Specify switch model desired with 
"EL" suffix (Le. 73 EL-2654). 

Displays may be changed or 
buttons replaced. Non-wearing, 
clear -acrylic lens and filter 
buttons. Available in standard, 
Opaque or Contour. 

ELECTRO-MECH COMPONENTS, INC •• 1826 N FLORAOALE AVE .• SO. EL MONTE, CA 91733· (818) 442-7180· F~:j'1~1350-8070· TWX: 510-601-8764 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1687 



A J 0 
t 0 0 

Make Make, 

l£:g Make, SPST-NO Break 

B K 

<>f-
0 

Break Center off 
SPST-NC SPOT .. 0 

C L • 0 0 
Break, Make Break, .. 0 (Transfer) Make, 
SPOT Make • 0 

D U 

~4-0. Make, Break Double 0 
(Continuity make 
Transfer) Contact 

on arm 

E V 0 ! ! 0 
Break, 

0 Double break ! Make, 
Break Contact on arm 

F 0 
• 0 

Double break, 
Make, Double make, 
Make • 0 Contact 0 • on arm 

G C X ==T4-0 Break, Double 0 
Make 0 make 

H j g y 0 ! ! 0 
Break, 0 , Break, • 0 Double break 
Make 

I 
0 ~ 

Z 0 :,: : Make, Double make 
Break, Double break 
Make &....0 SPOT-DB 0 



5100 SWITCHES 

Subsidiary of Stein Industries, Inc. 

ElECTBOIIICCOJlfPOIYEIYTS GROUPE 
26 North Fifth Street, Minneapolis, MN 55403 

612-375-9639 FAX 612-375-1905 800-677-8719 

MOD/EX 420 Series Switches 

For Distinctive Front Panel Layout 
• Compact Size - ideal for keypad layout 
• Features progressive building block approach 
• Alternate or momentary action 
• Gold or silver contacts 
• Wide range of button or cover choices 
• Single or multiple, round or square LEDs available 
• Eight color choices 
• Custom printing available 

Mechanical Data 

Key Travel 
Key Pressure 
Operating Life 

Momentary 
Alternate 

Temperature Range 
Working Temperature 
Storage Temperature 

Environmental Endurance 
Damp heat, steady state 

Soldering 

Electrical Data 

Initial Contact Resistance 
Load (@ 1 CycJsec.) 

Current max. 
Voltage max. 
Effective max. 
Effective max. 
Current carrying cap. 

non-switching 
"Total not to exceed 

max. power load 
Dielectric Spec 

Contact to adj. contact 
Insulation Resistance 

Bewteen adj. contacts 
Capacitance 

Between adj. contacts 
Contact Bounce 

Materials Data 

Housing & Key 
Contacts 

Spring 
Latch Pin 

Fixed 

Moving 

Contact Lubricant 
Module Buttons & Covers 

2.5±0.3mm 
200 ± 50 grams 

1,500,000 cycles 
500,000 cycles 

-250 C to +750 C 
-65 0 C to +85 0 C 

56 days, 400 C, 93 RH 
2550 C 5 sec. Max. 
2350 C 2 sec. Min. 

50mO 

250mA" 
120V" 
9WattsAC 
5 Watts DC 

0.5A 

1000 V for 2 minutes 

5x 108 0 

< 0.5 pF 
<5msec. 

Nylon/glass reinforced 

Phosphor Bronze 
Silver or gold available 

in contact area 
Stainless Steel 
Silver or gold available 

in contact area 
Stainless Steel 
Stainless Steel or 

Phosphor Bronze 
Silicon Grease 
ABS 

Switch 

Button & Cover 

Dimensions in Millimeters 

EEM 1991 For manufacturers' sales offices, see yellow pages 

5100 

11'-0.9 
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5100 SWITCHES 5100 

Subsidiary of Stein Industries, Inc. 

ELECTROIICCOMPOIEITSGROUPE 
26 North Fifth Street, Minneapolis, MN 55403 

612-375-9639 FAX 612-375-1905 800-677-8719 

MTK Series Switches 
Miniature Switches - use ganged or individually 
Ultra light feel - Short Stroke 

Available features include: 
• Wiping "knife contacts" for smooth, silent actuation 
• Up to six poles per module 
• Mounting chassis 
• Optional terminal length 
• Snap-on buttons 
• Interlocked assemblies 

Mechanical Data 
Functions Available 

Contact Configuration 
Switch Timing 

Available Spacing 

Contacts 

Mounting 
Overall Travel 
Travel to Lock 
Maximum Soldering Time 

and Temperature 
Operating Temp. Range 

Momentary, Alternate Action 
Interlocked 
2 pole, 4 pole, 6 pole 
Black body - non-shorting (BBM) 
Standard 
Gray body - shorting (MBB) 
Optional 
10,12.5, 1S, 17.5, and 20 mm 
center to center 
Moving - wiping "knife-type", 
Fixed - PC pins bottom only 
Individual or chassis mounting 
2.Smm 
1.Smm 

260 ± S C ±1 sec. 
-10°C to +60°C 

TA Series Pushbutton Switches 
Modular Construction 
• Solder lugs on top for hand wiring 
• PC at bottom for flo-soldering 
• Ease of maintenance ... switch plunger with sliding contacts 

is removable from the front without disturbing electrical 
connections 

• Enclosed housing protects inner contact area from dust 
and foreign intrusions 

• Fixed terminals are "staked" in position providing an extra 
seal to prevent wicking of solder or flux 

Mechanical Data 
Housing 
Plunger 
Moving Contacts 
Sliding Contacts 
Fixed Contacts 
Moving Contact 
Return Spring 

Plunger Return Spring 
Alternate Action Staple 

Terminal Die Bond 
Release Bar 
Chassis 

Release Bar Spring 
Specials 

Polycarbonate (UL 94HB) 
Duracon (UL 94HB) 
Bimetal Brass/AgNi 
0.01 mm, Ag 90%, Ni 10% 
Brass 0.005 mm with silver plating 

Stainless steel spring 
Baked & Zinc plated steel 
Highly resisted steel wire, 
chrome plated 
High strength bonding red resin 
Steel/Zinc plated 
Steel/Nickel plated or 
Steel/Zinc plated 
Stainless Steel 
Valox (UL 94VO), gold plating, 
available on request 

Electrical Data 
Switching Voltage Max. 
Switching Current Max. 
Withstand Voltage 
Operating Life 
Contact Resistance 

Insulation Resistance 

Material Data 
Housing 
Plunger 
Terminal Board 
Moving Contacts 
Fixed Contacts 
Alternate Action Pin 
Alternate Action Staple 
Plunger Return Spring 

Electrical Data 
Contact Resistance 

CurrenWoltage Ratings 

Dielectric Strength 

Insulation Resistance 

Approval 

8-1690 For manufacturers' sales offices, see yellow pages 

30V DC 
100mA 
SOO V AC (SO-60 Hz) 
~1 x 105 cycles 
20 mn max @ 1 Khz - initial 
40 mn - after life - no load 
100 mn - after life - under load 
100Mn @SOOVDC 

PPHOX9 (NORYL) UL94HB 
Duracon UL94HB 
Laminate UL94HB 

. Phosphor bronze, 1 micron silver 
Brass - .S micron silver 
Stainless steel 
Phosphor bronze 
Baked zinc plated steel 

Initial - S mn max; . 
after 25,000 cycles, 20 mn max. 
O.SA @ 1 OOV AC, 0.2A @ 2S0V 
AC, 1A@2SVDC 
Contact Gap - 1500 V RMS 
Min. (1 min.) 
Adjacent contacts - 2 x 10 
ohms min. (Dry condition). 
3 x 10 ohms min. (100% 
relative humidity after 96 
hrs @ 70 F); Life Test -
100,000 cycles min. 
UL Fite # E121922 

EEM 1991 



5100 SWITCHES 5100 

Subsidiary of Stein Industries, Inc. 

EIECTROIICCOMPOIENTSGROUPE 
26 North Fifth Street, Minneapolis, MN 55403 

612-375-9639 FAX 612-375-1905 800-677-8719 

320 Series Push Button Switches 
Our Mosl Dynamic Line 
• Tactile feel pushbuttons ... a distinctive difference 
• Flexibility of layout.. .for single key or keyboard construction 
• Choice of contact design for SPST, SPDT and SPST two 

output requirements 
• .1" installation grid for standardization of layout 

Mechanical Data 
Travel 
Operating Force 
Snap Time 

MiniTast Switches 
Miniature Switches for Digital Electronics 
Feather-Light Switching 
• Reliability and long life 

Electrical Data 
Type of Contact 

Contact Rating 
Initial Resistance 

Switching Load 
Life @ maximum 
switching load 

Climatic application 
class per DIN 40040 

Materials Data 
Housing 
Knob 
Contacts (Fixed) 
Switch Contact 

• Snap action contacts, tested to 10 million switching cycles at full load 
• Self-cleaning contacts - maintenance free 
• High quality basic materials, no functional fatigue 
• Dust-proof by compact design 
• Optional LEDs 

Mechanical Data 
Contact 

Travel 
Force 
Life 

Temperature range 
To DIN 40040 
Mechanical Function 

Electrical Data 
Max Switching Voltage 
Max Switching Current 
Max Switching Power 
Bounce Time 
Contact Resistance 
Test Voltage 

Materials Data 
Contacts 

Body and Cap 

11 00!111 0 Series 

1 Form C (SPDT) 

1.5mm 
1.2Gr 
10 x 106 Opns @ 

full load 
-25°C 
+85°C 
Momentary 

60V 
250mA 
15W resistive load 
1ms 
20mO 
500 V AC 

Silver 10 microns 
or Gold 3 microns 
Polycarbonate 

1200 Series 

2 Form C (DPDT) 
1 Form C (SPDT) 
2.5mm 
1.5Gr 
5 x 105 

-25°C 
+75° 
Momentary 
or alternate action 

60V 
100mA 
6W resistive load 
2ms 
50 mO 
500 V AC 

Silver 10 microns 
or Gold 3 microns 
Body - Polycar
bonate black; Cap 
- Polycarbonate 
black or gray 

1300 Series 

1 Form A (SPST) 

1.5mm 
1Gr 
10 X 106 Opns @ 

full load 
-25°C 
+85°C 
Momentary 

60V 
100mA 
6W resistive load 
2ms 
50mO 
500 V AC 

Silver 10 microns 
or Gold 3 microns 
Polycarbonate 

EEM 1991 For manufacturers' sales offices; see yellow pages 

Single pole single throw! 
1 inputl1 or 2 outputs; 
Single pole double throw! 
1 inputl1 output; Break 
before make (BBM) 
25 mA/50v (DC) 
50 mO after 1 x 105 cycles 
at maximum 
100 mO 
320 (E1-2) 105 switching cycles 
320 (EH & U1-1) 106 cycles 

(HRF -25° to +75° C) 

PC-GF 
ABS or equivalent 
CuZn Ag 
CrNiAu 

e·1691 



5100 SWITCHES 

Subsidiary of Stein Industries, Inc. 

ElECTROIYICCOMPOIYENTS GROUPE 
26 North Fifth Street, Minneapolis, MN 55403 

612-375-9639 FAX 612-375-1905 800-677-8719 

SigmaTast 4500 Series Input Switches 
High Quality Input switches for electronic devices 
• With standoffs for PCB Mount 
• Watertight body available 
• Sealed terminals standard 
• Gold contacts standard 
• Micro-switch type coil spring over center contact system 
• Short travel. .. 2mm 
• Tested to 5 million operations with momentary action 
• Lower cost, 500,000 cycles, 5500 Series available 
Mechanical Data 
Housing/Cap Material 
Operating Stroke 
Overtravel 
Function 
Contact Bounce 
Mounting 
Material 
Contacts 
Duration of Life 

Operating Force 
Classification of 

Applications 
Solder Specification 

PC-ABS 
2mm (.079") 
1mm (.039") 
Momentaryl Alternate Action 
s2ms 
PCB for flo-solder 
Polycarbonate 
Cu Sn galJAg/Au 
5 x 106 momentary, 
5 x 105 alternate action 
<200 grams 

HSF DIN 40040/lP 67 DIN 40050 
265° C (509 F) for 5 sec. 

TL Series Tact Switches 

Featuring TL 1105 Switches 

Contact Type 
Circuit 
Switching Volt Max 
Switching Current Max 
Operating Force 
Overall Travel 

Mechanical 
SPST 
12VDC 
50mA 

Initial Contact Resistance 
Contact Bounce 
Operating Life 

120 ±30 grams 
0.25±0.1mm 
s;5mO 
s;5m sec. 
~1 x 105 cycles 
-20°C to 70°C Operating Temp. Range 

JP Series 
Keyboards/Keypads 

Featuring JP7202L 

Contact 
Rating 
Contact Resistance 
Bounce 
Operating Force 
Stroke 
Operating Life 
Body Color 
Key Color 
Ink Color 

Conductive Rubber 
DC 25V5mA 
500 Max 
s10ms 
75g +/-30g 
1.4 +1-0.3mm 
;?1 x 106 cycles 
Black 
White 
Black 

Electrical Data 
Voltage Rating 
Test Voltage Cont-Cont 
Current Rating 
Continuous Current 
Power Rating 
Insulation Resistance 
Contact Resistance 
Capacitance Cont-Cont 
Contact Configuration 

24V 
150V 
12mA 
120mA 
240mW 
>10°0 
s20mO 
s1pF 
SPDT 

PS Series Power Switches 

Featuring Model SSBS 

Circuit 
Rating 

SPST 

Insulation Resistance 
Contact Resistance 
Dielectric Strength 
Overall Travel 

15A 125V 
10A 125V AC 
;?100mO 
s20mO 
1 OOOV AC 1 min. 
3.5mm 

Travel to Lock 
Approvals 

2.5mm 
UL, CSA 

RS Series Rocker Switches 

Including RS 1066 Products 

Circuit 

Rating 

RS 1066A SPST On-Off 
RS 1066C SPOT On-On 
RS 10660 SPOT On-Off-On 
RS 1066E SPST On-(Off) 
RS 1066F SPST (On)-Off 
RS 10600 SPOT On-tOn) 
RS 1066H SPOT On-Off-(On) 
RS 10661 SPOT (On)-Off-(On) 

AC lOA 125V, 6A 250V 
Insulation Resistance 
Contact Resistance 
Dielectric Strength 
Approvals 

OC 500V, 100MQ Min. 
50mQMax. 
AC 1500V 1 min. 
UL,CSA, VOE 

Note 
Call for specific model approvals 
All versions available in 
all black or black with 
"on-off" symbols as shown 

8-1692 For manufacturers' sales offices, see yellow pages 
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Subsidiary of Stein Industries, Inc. 

ELECTRONlCCOAfPONENTS GROUPE 
26 North Fifth Street, Minneapolis, MN 55403 

612-375-9639 FAX 612-375-1905 800-677-8719 

MP Subminiature Pushbutton Switches 
• Single pole pushbutton 

switch 
Standard Body - No LED - Square Knob 

• With or without LED 
• Standard mount and right 

angled versions 

• Self-stacking version 
available 

• Ideal for data entry into 
logic circuitry 

• Momentary action -..I !-1.0 

mr 
Electrical & 
Mechanical Specifications 
Contact Rating .................................................. ·.24V 4mA 

Contact Resistance ........................................... 600 Ohms (max.) 

Operating Force ................................................. 1.5N (max.) 

Switch Travel ..................................................... 1.2mm 

Operating Temperature ...................................... -25°C to +70°C 

life (minimum) ................................... : ............... 1 ,000,000 operations 

CK Rotary Switches 
• Molded 27.5mm diameter single 

wafer switch 

• Standard Indexing 30° 
• Solder or printed circuit terminals 
• Shorting (with 30° indexing) or 

non-shorting contacts 

• Adjustable stop to restrict number 
of positions 

• Special options include: 
60° or 90° indexing, continuous 
rotation; fixed stop, UL VO rated 
material, gold flashed or gold plated 
(2.5 microns gold over 2 microns 
nickel) contacts, spindles with flats, 
slots or knurls. 

Electrical & Mechanical Specifications 
Maximum working voltage ................................. 300V AC/DC resistive load 
Proof voltage ...................................................... 1 ,OOOV RMS min. 
Current carrying capacity ................................... 5A (Non-switching) 
Contact rating ..................................................... 150mA 250V AC/DC 
Insulation resistance .......................................... 25,000 Megohms min. 
Operating temperature ....................................... -30°C to +85°C 
life ..................................................................... > 10,000 cycles 
Operating torque (nominal) ................................ Standard 5.6 Ncm 

Light action 2.1 Ncm 
End stop torque (minimum) ................................ 1.13 Nm 
Molding material... .............................................. Glass filled nylon 
Contactlterminal material ................................... Silver plated brass 

SWITCH MOUNTING FACE 

EEM 1991 For manufacturers' sales offices, see yellow pages 

Right-Angled Body + LED 

85m"-VI ,. 

~4.4"" 

o = $quare 

PRINTED CIRCUIT LAYOUT 

+" 
o 

J. 
1>0 

'oj' 
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SWITCHES 

ELECTROSWITCH 
UNIT OF ELECTRO SWITCH CORP. 

The W-I-D-E-S-T Selection 
of Electronic and Povver 

ROTARY SWITCHES 
• Commercial • Enhanced Commercial 

• Military • Electrical Utility 
APPLICATIONS 

5100 

Switch Ratings Range from under 1 amp to 200 amps 

Whatever your needs ••• 
Chances are there is a standard or cus
tom Electroswitch product to meet your 
applications: from miniature electronic 
instrument and control switches ... to 
special mounts for PC boards ... to 
power detent-action types ... to snap
action units especially suited to DC 
applications ... to specialized control 
devices for the utility industry. 

Why Electroswitch? 
We're now in our fifth decade of designing 
and manufacturing multipole rotary switch
es for demanding applications. This 
proven record of consistency and reliability 
should be a major factor in your selection 
of a rotary switch supplier. 

Options include: 
tandem switches ... spring-return ... key
lock ... push-ta-turn ... dual concentric 
shafts ... quick-connect terminals ... en
coded contacts ... waterproof mountings ... 
and many, many more! Plus Custom 
Designed switches for unique needs. 

Contact your nearest technical representative or the factory for detailed information and 
assistance in design and selection for your specific needs. 

e ELECTROSWITCH 180 King Avenue • Weymouth, MA 02188 
UNIT OF ELECTRO SWITCH CORP. (617) 335-5200 • Fax: (617) 335-4253 

8-1694 For manufacturers' sales offices, see yellow pages EEM 1991 
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[ELMA 
ELMA Electronic Inc. 

THE HIGHEST QUALITY SWITCHES 
AVAILABLE FOR MEDIUM TO LOW 
POWER APPLICATIONS 

A Member Of The Sulzer Group. 41440 Christy Street, Fremont, CA 94538 • (415) 656-3400 

All ELMA products are available off-the-shelf and REASONABLY PRICED 

ELMA-Experience and precision lor every High Quality switch application 

TYPE 01 

If you are having reliability problems with 
your present switch, then ELMA has a 
solution for you. Our complete line of 
rotary, BCD, push-button, keylock, and 
toggle switches are among some of the 
best engineered switches on the market 
today. 

Panel and PCB Mount Rotary Switches 
-type 01, 04, 06, 08 
These switches feature high purity hard 
gold plated contacts up to 200 I..l in. thick 
for long life and high corrosion resistance. 
With this configuration contact resistance 
is guaranteed to be less than 10 m Ohm 
after 25 thousand complete switching 
cycles. All shafts are made of preCision 
ground stainless steel for corrosion resist
ance and impeccable appearance. Stand
ard switches are available with up to 25 
pOSitions and 78 poles in both shorting 
and non shorting versions. 

PUSh-Button, Toggle, and BCD Switches 
-type 07, 09 
These switches are impervious to hostile 
environments and can be safely cleaned 
with most organic solvents including chlo
rinated or fluorinated hydrocarbons. The 
coded switches are available with up to 16 
positions. The push button switches can 
be optionally back lit with LEDs. 

High Security Keylock Switches 
-type 01,06,08 
Our keylock switches use our rotary 
switches combined with ultra precision 
Swiss made lock mechanisms. The lock 
mechanisms feature five high precision 
tumblers for long life and extreme security. 
Various keys can be made for the same 
lock to achieve access hierarchy for 
added flexibility. 

TYPE 01 AND 06 KEYLOCK 

TYPE 04 

TYPE 07 ROTARY BCD 

ELMA also offers a complete line of high 
quality collet knobs to complement all our 
switches. Please call or write today for a 
free engineering catalog on our complete 
line of switches. 

See Section 1400 (Cabinets. Enclosures, Racks & Chassis), section 2400 
(Panel Hardware, Bezels, Dials, Knobs, etc.), section 5150 (Keyboards & 
Keypads) for additional ELMA productsl 

EEM 1991 For manufacturers' sales offices, see yellow pages 

TYPE 09 PUSHBUTTON 

TYPE 06 

TYPE 08 

TYPE 09 TOGGLE 
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* Miniature Mercury 
FIFTH Tilt Switches DIMENSION 

INC. 

• Versatile - Available to sense, tilt, vibra- Notes: 3. Jitter is tendency for switch to change 
tion or impulses for commercial, 1. Response speed depends on the state 3° from operational point. 
industrial or military applications damping fluid used, and is related to Ranked on a scaJe of 0 to 5, with 

• ReHabie - Hermetically sealed, oxygen- jitter reduction. Rated on a scaJe of 5 being very susceptible to vibrations. 
free atmosphere provides typical life of o to 5, with 5 being heavily damped 
250,000 operations and more (longest response time). 4. Values shown are for switch viewed 

• Rugged - Welded metal cases so that pins are side by side. For values 
• Wide choice - Omnidirectional or planar 2. SWitches with other dampening factors with pins in line (one behind the other) 
• Precise - Operate to tight tolerances are available. Consult factory. ask for product data sheet. 

Miniature Omnl-
Omni- directional 

OmnldlnJCtlonai OmnidinJCtlonai directional Single (NC) Snap 
(NO) (NC) (NC) Plane Action Double Ended 

Mounts Mounts 

L. J .. n U~" 
Horj- Horizontally 
zontally 

tH:40 .1 leI ~ * eI r 
Dimensions ~ 

L 
I 

I 
J 

I Part Number TS7-0 TS7-oJ TS7-10 TS7B·O TS7B-10 TS8 TSee STS411 2TS7B-G 2TS7B·10 

I (to c~'iro~g6~r) 16±8 18±8 6±5 25±12 (4) 25±12 (4) 7±5 (4) +1.5±3 42±6(4) 85±12 (4) 85±12 (4) 

I (to open f~n~O~ (0) 12±8 12±8 4±5 35±12 (4) 35±12 (4) 13±10(4) -2±3 55±6(4) 55±12 (4) 55±12(4) 

I (total jnCIUd~~ngle (0) 0 20±2O 0 

I ..... " ..... "'~~-
'7~'~7~'~ (0) 4±4 6±4 2±3 10±6 10±6 6±5(4) 3.5±2 13±5 10±6 10±6 

IlYP~~ ,(±O) 3 3 3 2 2 3 1 2 3 3 

I Loa~Current 
, .... " .. ,""/ 
:~~VAC 0.5 0.5 0.5 0.5 0.5 0.2 0.1 1.0 0.5 0.5 

;~~iC 1.0 0.5 1.0 1.0 1.0 0.5 0.2 2.0 1.0 1.0 

. ~-5OC>VDC I' 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

"0ltage (VAC) 1000 1000 1000 750 750 600 1000 1000 750 750 

~~~=)Res~ 0.3 0.7 0.5 0.15 0.50 0.25 0.5 0.1 0.15 0.50 

~aximum ~~~'~ ... ',. 
""'l'(ac) 125 125 125 125 125 125 135 125 125 125 

~injmUm, ;;:(~C)' '" 
35 35 20 35 20 35 35 35 35 20 

~ver(~)ponse 0 0 2 0 2 0 0 1 0 2 

~~)~~r 4 5 2 3 2 3 4 0 3 2 

* FIFTH DIMENSION INC. 
801 New York Avenue. Trenton. NJ 08638-3982 • Tel: (609) 393-8350. FAX (609) 599-9508 

8·1696 For manufacturers' sales offices, see yellow pages EEM 1991 
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* FIFTH 
Mercury Impulse Switches 

DIMENSION 
INC_ Patented under one or more of the following: 3,831,118, 3,976,960 and 

4,683,355 (others pending) 

.37 

Lo-G Impact Switches: 2 to 10 G 
• High resistance to transverse loads 
• Mountable in any position - responds to axial loads 
• No contact bounce 
• No mechanical springs -liquid-phase mercury deSign 
• Hermetically-sealed welded metal case 
• High repeatability 
Specifications 
Contact ~pe: 

SPST, normally open, non-latching 
Sensitivity: 2 to 10 G 

(G is nominal centrifugal switching value) 
Contact Resistance, max. (ohms): 10 

MISA-G*-OO1 Rated Load: 0.1 amp @ 10 VDC to 0.01 amp @ 200 VDC 
*Nominal G Value Insulation Resistance @ 500 VDC: 1,000 megohms 

Breakdown Voltage (VDC): 750 
.050 Operating Temperature Range (OC): -35 to +125 

Storage Temperature Range (OC): -65 to +125 G Impulse Magnltude-G vs. Operating Time 
G (computer derived) G15 .350 15r--,--,--,----------------"'; 

MAX 

I~~--.J~I 10 MISA-1<KlO1 10 
MISA-5.5-001 

.350MAX 5 5 
MISA-2.o-001 

00 10 20 30 40 
t (msec) 

Hi-G Impulse Switches: 200 to 2,000 G's 

MISL-G*-001 
*Nominal G Value 

• Mercury wetted, bounce free 
• Mountable in any position - responds to axial loads 
• Hermetically-sealed welded steel case 
• Used for ordnance fuzing applications 
• Can be used for repetitive applications 

Specifications 
Contact ~pe: SPST, normally open, non-latching 
Sensitivity (nominal): 200-2,000 G* (special designs to 

20,000 G) (G is nominal centrifugal switching value) 
Tolerance (standard): G max.: G min.=3:1 
Operate Time (G level dependent): 

0.1 milliseconds typical 
Release Time (following G decay): 

proportional to the integral of Gdt 
~pical Contact Resistance (ohms): 0.15 
Rated Load: 2.0 amp @ 5 VDC to 0.1 amp @ 200 VDC 
Insulation Resistance @ 500 VDC: 1,000 megohms 
Breakdown Voltage (VDC): 1,000 
Operating Temperature Range (OC): -35 to +125 
Storage Temperature Range (OC): -65 to +125 

* FIFTH DIMENSION INC. 
801 New Vorl< Avenue, Trenton, NJ 08638-3982 • Tel: (609) 393-8350. FAX (609) 599-9508 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·169 
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fi!:=.,,/a!II561 fflLLGROVN.D. BOX 10m-LA ~~~!,E!!!_~i~!!!~ 
SINGLE POLE/SINGLE THROW DIP SWITCHES 

Raised Rocker Recessed Rocker PIANO-OIP® Relsed Slide Recessed Slide Machine Insertable Surface Mount 

• High Pressure, Reliable Contact Switch No. of Switch Part No.' Part No." 
• Sealed Bases as Standard Type Stations Length Standard Military 
• Shock and Vibration Immunity 2 0.28 76SB02 76MSB02S 
• Top Seal Option at Minimal Price 3 0.38 76SB03 76MSB03S 

4 0.48 76SB04 76MSB04S 
5 0.58 78SB05 78MSB05S 

ROCKER DIP SWITCHES-SERIES 76 
Raised 6 0.68 76SB06 76MSB06S 
Rocker 7 0.78 76SB07 76MSB07S 

Raised and Recessed Rockers and PIANO-DIP® Type 8 0.88 76SB08 76MSB08S 
Rated to make and break 1 mA, 5 Vdc: or 50 rnA, 30 Vdc: or 150 rnA, 9 0.98 76SB09 76MSB09S 

10 1.08 76SB10 76MSB10S 
30 Vdc for 10,000 operations per position. Base contacts are copper 12 1.28 78SB12 78MSB12S 
alloy, gold plated 10 microinches minimum over nickel plate. Width is 

76RSB02 76MRSB02S .380"(9,65mm); height is .315"(8,Omm) for raised rocker style, 2 0.28 
3 0.38 76RSB03 76MRSB03S 

.267"(6,27mm) for recessed style, .301"(7,65mm) for the PIANO- 4 0.48 76RSB04 76MRSB04S 
DIP® switch. Recessed 5 0.58 76RSB05 76MRSB05S 

Rocker 6 0.68 76RSB06 76MRSB06S 

SLIDE DIP SWITCHES-SERIES 78 Type 7 0.78 76RSB07 76MRSB07S 
8 0.88 78RSB08 78MRSB08S 

Raised and Recessed Slide Types 9 0.98 76RSB09 76MRSB09S 
Rated to make and break 1 rnA, 5 Vdc; or 50 rnA, 30 Vdc; or 150 rnA, 10 1.08 76RSB10 76MRSB10S 
30 Vdc for 10,000 operations. Base contacts are copper alloy, gold 12 1.28 76RSB12 76MRSB12S 

plated 10 microinches minimum over nickel plate. Width .is 2 0.28 76PSB02 76MPSB02S 
.380"(9,65mm); height is .315"(8,Omm) for raised slides and .265" PIANO- 3 0.38 76PSB03 76MPSB03S 
(6,73mm) for recessed slides. DIP® 4 0.48 76PSB04 76MPSB04S 

Side 5 0.58 78PSB05 78MPSB05S 

MACHINE INSERTABLE, MIDIP® SWITCH-SERIES 90 
Actuated 6 0.68 76PSB06 76MPSB06S 
Rocker 7 0.78 76PSB07 76MPSB07S 

Compatible with leading TO-116 IC insertion equipment. Rated to Type 8 0.88 76PSB08 76MPSB08S 

make and break 10 rnA, 30 Vdc; or 10 rnA, 50 mVdc for 2,000 9 0.96 76PSB09 76MPSB09S 

operations per position. Base contacts are copper alloy, gold plated 
10 1.08 76PSB10 76MPSB10S 

10 microinches minimum over nickel plate. Terminals are molded 2 0.28 78B02 78MB02S 

(sealed) into base.Top seal is polyimide film. Width is .290"(7,37mm) 3 0.38 78B03 78MB03S 
4 0.48 78B04 78MB04S 

max.; height above board is .180"(4,57mm) max. Raised 5 0.58 78B05 78MB05S 
Slide 6 0.68 78806 78MB06S 

SURFACE MOUNTABLE SWITCHES-SERIES 90HBW Type 7 0.78 78807 78MB07S 

Compatible with surface mount assembly, including infrared reflow 
8 0.88 78B08 78MB08S 
9 0.98 78B09 78MB09S 

and vapor-phase soldering temperatures up to 260°C. Rated to make 10 1.08 78B10 78MB10S 
and break 100 rnA, 6Vdc; or 10 rnA, 50 mVdc for 2,000 operations per 

2 0.28 78RB02 NlA 
position. Contacts are copper alloy, gold plated 10 microinches 3 0.38 78RB03 NlA 
minimum over nickel. Non-conductive parts are UL94V-0 rated plas- 4 0.48 78~B04 NlA 
tic; top seal is polymide film. Width is .290"(7,37mm) max.; height Recessed 5 0.58 78RB05 NlA 

above board is .190"(4,83mm) max. Outline conforms to SOGN-0004 Slide 6 0.68 78RB06 NlA 
Type 7 0.78 78RB07 N/A 

per EIA Standard PDP-100. 8 0.88 78RB08 N/A 
9 0.98 78RB09 N/A 

MILITARY QUALIFIED DIP SWITCHES 10 1.08 78RB10 N/A 

Switch part numbers containing the letter M are qualified to MIL:"S- 2 0.27 90B02 90MB02S 
883504 per the following slash sheets: 76MSB Type = 101 ; 76MRSB 3 0.37 90B03 90MB03S 
Type = 102; 78MB Type = /04; 76MPSB Type = /11. These switches Machine 4 0.47 90B04 90MB04S 

Insertable 5 0.57 90B05 90MB05S 
may also be ordered by the appropriate "M" number cross reference. Slide 6 0.67 90B06 90MB06S 
For additional qualified DIP switches with double throw circuitry, see Type 7 0.77 90B07 90MB07S 
next page; for qualified switches with gold terminals, contact Grayhill. MIDIP® 8 0.87 90B08 90MB08S 

9 0.97 !lOB09 90MB09S 

"TOP SEAL OPTION 
10 1.07 90B10 90MB10S 

To order top tape sealed, add suffix S to part number. Part numbers 2 0.27 9OHBW02S NlA 

for the Surface Mountable switches and Military Qualified switches 3 0.37 90HBW03S N/A 
Surface 4 0.47 90HBW04S N/A 

already have the suffix. See also paragraph above. Mountable 5 0.57 90HBW05S N/A 
Slide 6 0.67 90HBW06S N/A 

For pricess, contact your local Sales Office, an authorized Distributor, Type 7 0.77 90HBW07S N/A 

or GRAYHILL. 
8 0.87 90HBW08S N/A 
9 0.97 90HBW09S N/A 

Available From Your Local GRAYHILL Distributor 10 1.07 90HBW10S N/A 

8·1698 For manufacturers' sales offices, see yellow pages EEM 1991 
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SERIES 78 SLIDE SWITCHES 
• 2PST, 3PST, 4PST 
• SPOT & DPDT - Separate Circuits 

~~~~~~ 
® @ 

2 POLE, 3 POLE, AND 4 POLE, 
SINGLE THROW SLIDE SWITCHES (FIG. A) 
Rated for 10,000 operations to make and break the 
following loads: 1 mA, 5 Vdc; or 50 to 150 mA, 30 Vdc. 
Base contacts are copper alloy, gold plated 10 micro
inches minimum over nickel plate. 

No. of Part 
Circuitry Positions Length Number 

1 0.280 78FOl 
2 0.480 78F02 

2PST 3 0.680 78F03 
4 0.880 78F04 
5 1.080 78F05 

1 0.380 78GOl 
3PST 2 0.680 78G02 

3 0.980 78G03 

4PST 1 0.480 78HOI 
2 0.880 78H02 

To order top sealed switches, add the suffix S to the part 
number in the chart. 

SPDT AND DPDT SLIDE SWITCHES 
WITH SEPARATE CIRCUITS (FIG. B) 
Rating and materials are the same as the switches in 
Figure A. In Single Pole/Double Throw switches, each 
slide operates two adjacent separate circuits, opening 
one of them, while closing the other. (In Double Pole/ 
Double Throw switches, 1 slide switches 4 circuits at 
once, opening circuits 1 and 3, while closing 2 and 4, 
etc.). This circuitry, used in telephone switching sys
tems, makes these switches form, fit, and fvnction 
equivalents. For true SPOT (DPDT) circuitry, adjacent 
terminal pairs may be tied with a printed circuit. Dot on 
the cover indicates the closed position of individual 
terminal pairs. 

No. of Part 
Circuitry Positions Length Number 

1 0.280 78JOI 
2 0.480 78J02 

SPDT 3 0.680 78J03 
4 0.880 78J04 
5 1.080 78J05 

DPDT 1 0.480 78KOI 
2 0.880 78K02 

To order top sealed switches, add the suffix S to the part 
number in the chart. 

For prices and discounts of all products on this page, 
contact your local Sales Office, an authorized Distribu
tor or Grayhill. 

SWITCHES 5100 

SERIES 76 ROCKER AND TOGGLE SWITCHES 
• SPOT & OPOT - With Commons 

• 3 Actuation Choices • Standard or Military Qualified 

~ ~ 
@ 

SPDT AND DPDT ROCKER AND TOGGLE SWITCHES 
WITH COMMON POLES (FIG. C, D, E) 
Rated to make and break 50 mA 30 Vdc , and 125 mA 30 Vdc for 10,000 operations. 
Base contacts are copper alloy, gold plated 10 microinches minimum over nickel 
plate. SPOT (OPOT) circuits are 3 (6) terminal circuits for true SPOT (OPOT) 
switching and compact spacing. Common pole terminals are marked with a C, and 
first and second throws are marked as 1 and 2. Military versions are qualified to 
MIL-S-83504. 

Circuitry Posi- Part No. Part No. Part No. 
And Type tions Length Raised Recessed Toggle 

2 0.380 76SC02 76RSC02 76STC02 
SPDT, Standard 3 0.580 76SC03 76RSC03 76STC03 

4 0.780 76SC04 76RSC04 76STC04 

2 0.380 76MSC02 76MRSC02 76MSTC02 
SPDT, Military 3 0.580 76MSC03 76MRSC03 76MSTC03 

4 0.780 76MSC04 76MRSC04 76MSTC04 

DPDT, Standard 1 0.380 76S001 76RSOOl 76STDOl 
2 0.780 76S002 76RSD02 76ST002 

DPDT, Military 1 0.380 76MSOOl 76MRSDOl 76MSTDOl 
2 0.780 76MS002 76MRS002 76MSTD02 

To order top sealed SWitch (not available on TOGGLE-DIP), add the suffiX S to 
the Grayhill part number. 

@ 

CD 

.380 sq 
x .295 H 

.380 sq 
x .447 L 

® 

Q) 

.380 sq 
x .465 H 

® 

.380 sq 
x .617 L 

CO 

BINARY AND HEXADECIMAL OUTPUT DIP SWITCHES 

.380Wx 

.250 H x 
1.7BOL 

Series 74 sealed switches (FIG. G, H, I, J) are available in both BCD and 
Hexidecimal codes and their complements. Series 79 linear switches (FIG. K, L), 
in BOC and Hex, have true zero output. Series 74 switches are rated to make and 
break 10 mA 50 mVdc, or 125 mA, 30 Vdc for 2,000 cycles (10 positions) or 1000 
cycles (16 positions); Series 79 are rated for 10 rnA 50 Vdc, or 50 rnA 30 Vdc, or 
125 mA 6 Vdc for 2,000 cycles. A cycle is movementthru all positions and a return. 
See catalog for pin locations. 

Circuitry No. Of Part No. Part No. Part No. Part No. Part No. 
and Posi- Flush Extended Rt. Angle Rt. Angle Linear 

Actuator tions Actuator Actuator Flush Extended Action 

BCD 10 74AB10 74BB10 74AB10RA 74BB10RA 79Bl0 
BCD Camp 10 74AC10 74BC10 74AC10RA 74BC10RA -
Hexadecimal 16 74AB16 74BB16 74AB16RA 74BB16RA 79B16 
Hex Camp 16 74AC16 74BC16 74AC16RA 74BC16RA -

Available From Your Local GRAYHILL Distributor. For top tape seal on Series 79 sWitches, add the suffiX "S" to the part number. 

EEM 1991 For manufacturers' sales offices, see yellow pages B-1699 
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§="y'Ia;II581HR.LGROVEoP.o.BOX1!.~~!!"~~!.~'~)~! 
SMAll lOW CURRENT MOMENTARY SWITCHES WITH BUTT CONTACTS 

t t t ~ t t 
A B C D E F 

tt ....... 
G H J K L 

50% 
ACTUAL 

t SIZE 

M 

Q 

N 

t ~ , 'i 
o 

JOY 
STICK 

ACTION 

p 

1 AMP BUTT CONTACT SWITCHES-FIG. M TO P SPST 
SPDT 
SP4T 
NO or NC = 

Single Pole/Single Throw, Momentary 
Single Pole/Double Throw, Momentary 
Single Pole/4 Throw, Momentary 
Normalily Open or Normally Closed 

Small, long wearing switches with silver contacts. SPST NO in 
standard, UL recognized, sealed, and bezel types; SPST NC in 
standard and UL types. Option: -EW 

MINIATURE, BUTT CONTACT SWITCHEs-FIG. A TO L 4-WAY SWITCH, JOYSTICK liKE ACTION-FIG. Q 

Gold contacts provide low level switching with maximum life in Moves cursor on a display; arrows on cap. SP4T; center common. 
minimum space. PC, sealed, overtravel, right angle, and limit switch. 
SPST NO or NC, and SPDT types. Option: -EW OPTION -EW: BASE SEAL AND WIRE lEADS 

Epoxy potting seals terminals; 6" copper wire leads are solder dipped. 

ORDERING INFORMATION 

Circuitry & Part No., Red or Part No. Wires Make & Break Life 
Description Fig. Natural Button Black Button Suffix Current* Operations 

NO A 39-1 39-3 -EW 500mA 1,000,000 
NO,PC A 39-401 RED 39-401 BlK - 150 mA'" 1,000,000 
NO, Sealed B 39-351 RED 39-351 BlK -EW 500mA 250,000 
NO, Overtravel C 39-12 39-24 -EW 500mA 100,000 
NO, PC, Right Angle D 39-501 RED 39-501 BlK - 150 mA'" 1,000,000 

NC E 39-2 39-6 -EW 250mA 250,000 
NC, Sealed F 39-352 RED 39-352 BlK -EW 250mA 100,000 
NO, limit G 39-101 (Natural) - - 500mA 500,000 
NO, Overtravel, Sealed H 39-701 (Natural) - -EW 150 mAo, 100,000 
NC, Limit, Sealed I . 39-702 (Natural) - -EW 250mA 100,000 

SPDT PC, Right Angle J 39-251 RED 39-251 BlK - 250mA 500,000 
SPDT PC, RA, Sealed J,L 39-250 RED 39-250 BLK - 250mA 500,000 
SPDT, PC, RA, Wide Button K 39-261 RED 39-261 BlK - 250mA 500,000 
SPDT PC, RA, Wide, Sealed K,L 39-260 RED 39-260 BlK - 250mA 500,000 

NO M 30-1 30-3 -EW 1 Amp 1,000,000 
NO, UL Recognized M 30-1Ul 30-3Ul - 5 Amps 6,000 
NO, Sealed N 30-251 RED 30-251 BlK . -EW 1 Amp 100,000 
NO,Overtravel M 30-15 30-37 - 1 Amp 500,000 

NO, Round Bezel 0 30-05-01-502-0303 30-05-01-502-0707 - 1 Amp 1,000,000 
NO, Square Bezel P 30-01-01-500-0303 30-01-01-500-0707 - 1 Amp 1,000,000 
NC M 30-2 30-6 -EW 1 Amp 1,000,000 
NC, UL Recognized M 30-2Ul 30-6Ul - 5 Amps 6,000 

4-Way, SP4T Q - 04A-K01 - 250mA 500,000 

'At 115 Vae resistive except as noted. "at 5 Vdc. "'At 28 Vdc. 
For prices and discounts, contact a local Sales Office, an authorized Distributor, or GRAYHILL 

Available From Your Local GRAYHILL Distributor 

8·1700 For manufacturers' sales offices, see yellow pages 

Behind Max. 
Panel Width 

0.315 0.253 
0.215 0.253 
0.350 0.361 
0.455 0.253 
0.300 0.253 

0.490 0.253 
0.529 0.361 
0.650 0.505 
0.800 0.505 
0.560 0.505 

0.400 0.500 
0.400 0.500 
0.400 0.500 
0.400 0.500 

0.592 0.375 
0.592 0.375 
0.632 0.505 
0.677 0.375 

0.930 0.640 
1.110 0.640 
0.605 0.375 
0.605 0.375 

1.315 0.845 

EEM 1991 
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lOW CURRENT WIPING CONTACT SWITCHES AND HIGH CURRENT SNAP ACTION SWITCH 

ACTUAL 
SIZE 

--------------- WIPING CONTACTS ----------,,-------
__ SNAP 

ACTION 

R s T u v W x 

SPST = Single Pole/Single Throw, Momentary 
SPDT = Single Pole/Double Throw, Momentary 

1/4 AMP WIPING CONTACT SWITCHES-FIG. T,U,V,W 

SP4T = Double Pole/Double Throw, Non-shorting, Momentary 
NO or NC = Normallly Open or Normally Closed 

Long wipe, double throw switches for low level switching. SPDT or 
DPDT, standard, sealed, or bezel types. 

10 AMP SNAP ACTION SWITCHES-FIG. X 
112 & 1 AMP WIPING CONTACT SWITCHES-FIG. R, S 
Self cleaning contacts for use in critical contact resistance circuits. 
SPST NO or NC, standard, and UL recognized .. 

Rapid make and break for higher current switching; audible click. 
SPST NO or NC, and SPDT types. 

ORDERING INFORMATION 

Circuitry & Part No., Red or Part No. Make & Break LHe Behind 
Description Fig. Natural Button Black Button Current* Operations 

NO R 23-1 23-4 250 rnA 100,000 

NO S 4001 10-9 1 Amp 100,000 
NO, UL Recognized S 4001Ul 1Q-9Ul 3 Amps 6,000 
NC S 4002 10-10 1 Amp 100,000 
NC, UL Recognized S 4002Ul 10-10Ul 3 Amps 6,000 

SPDT T 46-101 RED 46-101 BlK 250 rnA 250,000 
SPDT, Sealed U 46-150 RED 46-150 BlK 250 rnA 100,000 
SPDT, Round Bezel V 46-05-05-502-0303 46-05-05-502-0707 250mA 250,000 
DPDT W 46-200 RED 46-200 BlK 250 rnA 250,000 
DPDT, Sealed W 46-270 RED 46-270 BlK 250 rnA 100,000 

NO X 2201 7-7 10 Amps 25,000 
NC X 2202 7-8 10 Amps 25,000 
SPDT X 7-26 RED 7-26 BlK 10 Amps 25,000 

• At 115 Vac resistive. 
For prices and discounts, contact a local Sales Office, an authorized Distributor, or GRAYHILL 

Available From Your Local GRA YHILL Distributor 

EEM 1991 For manufacturers' sales offices, see yellow pages 

Panel 

0.663 

0.965 
0.965 
0.965 
0.965 

0.890 
0.957 
1.179 
0.921 
0.957 

1.239 
1.239 
1.239 

Max. 
Width 

0.468 

0.800 
0.800 
0.800 
0.800 

0.437 
0.437 
0.640 
0.625 
0.650 

0.880 
0.880 
0.880 

B-1701 



5100 SWITCHES 5100 

fi!:~I.;11561 HB.LGROVEoP.a BOX 103730LA G~~~Il.~t2~~! 
SINGLE DECK ROTARY SWITCHES 

• 1/2 Inch Oiameter, 200 mA Rating 
• 1 to 2 Poles; 22.50 , 300 , & 360 Throws 
• PC, Military, and Adjustable Styles 

GENERAL INFORMATION 

APPROXIMATELY 
213 ACTUAL SIZE 

Rated to make and break 200 mA for 10,000 cycles (3600 tum and 
retum). Oouble flatted bushing is .250 inches long with a 1/4-28 UNF-
2A thread. The .125 inch diameter shaft extends beyond bushing .375 
inches, and flat is .250 inches long by .093 inches wide. Shaft flat is 
opposite point of contact for pole number 1 per circuit drawings below. 

STANDARD AND MILITARY QUALIFIED SWITCHES 
SERIES 50 AND 51 SWITCHES - FIGS. A AND B 
SERIES 50 - 360 (10 position), 0.5 inch diameter. length behind 
panel for solder lug is 0.617. Height above board for PC mount is 
0.667. Circle ofterminal centers is 0.320. Available in all style choices 
charted and explained at right. Adjustable stops have removable stop 
pins. Military styles are qualified to Mll-S-3786/20. 

SERIES 51 - 300 (12 position) and 22.50 (16 position), 0.562 inch 
diameter. Circle of terminal centers is 0.382 in 300 arid 0.500 in 22.50 • 

All other dimensions and rating same as Series 50. Available in all 
style choices charted and explained at right. Military styles are 
qualified to Mll-S-3786/35. 

ECONOMICAL, SPACE SAVING ROTARY SWITCHES 
SERIES 56 - FIGURES C AND D 
SERIES 56 - Economical version of Series 50 and 51. 360 (10 
position) and 300 (12 position), 0.5 inch diameter. length behind panel 
for solder lug is 0.480. Height above board for PC mount is 0.377. 
Circle ofterminal centers are 0.340 (360 ) and 0.366 (300 ). Rated same 
as Series 50. Available in all style choices charted and explained at 
right. Also available with screwdriver slotted shaft. Contact GRA YHllL. 

CIRCUIT DIAGRAMS 
Switch is viewed from shaft end and shown in position number one. 
For circle of terminal centers, see above. Center to center distance of 
commons for the 2-pole switches is listed gelow the 2-pole diagrams. 

Series 51 = .156 

30° 

9 10 
80 a a all 

70&~012 

60,~1 
50 a a O2 

4 3 

9 10 
Bo a a all 

7*012 
6 0 1 

a a 
5 a a 2 

4 3 

Series 51 = .156 
Series 56 = .190 

36° 

8 
70 a 09 

6~010 
50_~1 

a a 
4 a 2 

3 

Series 50 = .125 
Series 56 = .190 

A 

CHOICES 

Series 

51 

50 

56 

B 

Style 
Choices 

A,S, 
P, &SP 

A, S, C, M, P, SP, CP, 
MP, CO, MO,COP, MOP 

A, S, C, M, P, SP, Cpo, 
MP" ,CO" ,MO",COP" ,MOP" 

A, S, P, SP, 0, 
SO, OP, & SOP 

C D 

Angle of No. of Positions 
Throw Poles Per Pole 

1 02 to 16 
22.50 2 02 to 08 

1 02 to 12 
300 2 02 to 06 

1 02 to 10 
360 2 02 to 05 

1 02 to 12 
300 2 02 to 06 

1 02 to 10 
360 2 02 to 05 

"These styles are made in military style, but are not qualified. 

STYLE EXPLANATION 
Solder Lug Terminals 
A = Basic Style 
o = Plus Adjustable Stops 
S = Shaft/Panel Seal 
SO = Seals, Adj. Stops 
C = Basic Mil. Qual. 
CO" = Mil. Qual., Adj. Stop 
M = Mil. QuaL, Seals 
MO"= MiL, Seal, Adj. Stop 

PC Terminals 
P = Basic Style 
Op = Plus Adj. Stop 
SP = Shaft/Panel Seal 
SOP = Seals, Adj. Stop 
Cpo = Basic Mil. Qual. 
COP" = Mil. QuaL, Adj. Stop 
MP" = Mil. Qual. Seals 
MOP"= Mil., Seals, Adj. Stop 

"These styles are made in military style, but are not qualified. 

PART NUMBER FORMATION 

56A36-01-1-09N, 
TTT T T TTT 
(j)®@ @) ® @(£)@ 

(j) Series: 50, 51, or 56 
® Style letters: See choices in chart 
@ Angle of Throw: 22, 30, 36 (Correlated"") 
@) Number of Oecks: 01 only 
® Number of Poles: 1 or 2 (Correlated"") 
@ Number of Positions Per Pole: 02 (min.) to max. shown in chart 

'(Correlated"") Use AJ here for switch styles with O. 
(£) Contact Type: S = shorting; N = non-shorting 
@ Stop Suffix: leave blank unless ordering a 1-pole switch with 

the maximum positions, adding suffix as follows: 
For a stop after last position, add -F. 
For continuous rotation, add-C for Series 56; leave blank for 
Series 50 or Series 51. 

""Parts of the part number are correlated to others and must agree. 
For example, a 300 , 2-pole switch is limited to 06 positions per pole. 

For prices and discounts, contact your local Sales Office, your 
authorized local Oistributor, or GRAYHllL. 

Available From Your Local GRAYHILL Distributor 

e-1702 For manufacturers' sales offices, see yellow pages EEM 1991 
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~Y/I;II561 fflLLGROVEoP.a BOX 10373. LA GRANG~~r;.t~~~~! 
1/4 AMP ECONOMICAL ENCLOSED MUL TIDECK SWITCHES - SERIES 71 

• 30° or 36°; 1-3 Decks; 1 & 2 Poles 
• Adjustable & MIL-S-37S6 Styles 
• 1/S" or 1/4" Shaft Diameter 
• Solder Lug or PC Terminal Styles 
• Panel Seal or Process Seal 
• Other Types Also Available 

StyleAF 
DIMENSIONS 
STYLE AF SHOWN HERE. SOLDER LUG STYLES HAVE SAME DIMENSIONS EXCEPT 
FOR TERMINAL REFERENCES AND DIMENSIONS SHOWN IN REAR VIEW. 

SHAFT SHOWN IN POSITION 1 
CENTERLINE, BUSHING FLATS 

.125 +.001 

THREAD I I Il 
POS.1 I I I --I .015 Jl -.002 ~~~:32_UNEF_2j I 

.203 ±.005 ~~110 ±.002 
. 110 TYP. 

.020 ±.003 .412 
TYPICAL 

NO. OF 
DECKS 

1 
2 
3 

DIM. A 
STANDARD 

.761 

.979 
1.197 

DIM. A, IN STYLES 
COMBINING M & F 

.761 

.979 
1.415 

STANDARD STYLES - STYLE LETERS A, B, F 

DIM.A 
STYLE BT 

. 795 
1.040 
1.285 

Style A shaft is 1/S" in diameter, with a 1/4" diameter bushing; style B 
shaft is 1/4" in diameter with a 3/S" diameter bushing. Either style shaft 
may be ordered with either 30° or 36° angle of throw, with either solder 
lug (no style letter) or printed circuit terminals (style F). 

SEALED STYLES - STYLE LETTERS SAND T 
Style S is shaft and panel sealed. Shaft is sealed by an "0" ring inside 
the bushing; the panel, by a ring at the base of the bushing.Seals do 
not alter dimensions when switch is mounted. 
Style T is process sealed to protect against spray and immersion 
cleaning of PC boards. Style T is available only in 36° angle of throw, 
1/4" shaft diameter, PC mount terminals, and fixed stops. 

ADJUSTABLE STOP - STYLE LETTER D 
Adjustable stop switches are standard switches with removable stop 
pins which the user can relocate as desired. They are available in 
either 30° or 36° angle of throw, with either shaft diameter, and with 
either solder lug or PC terminals. 

MILITARY QUALIFIED STYLES - STYLE LETTER M 
Style M switches are qualified to MIL-S-37S6/39. Order by either the 
GRAYHILL part number or the OM" number. Military switches are 
available in 30° or 36° angle of throw, with either solder lug, or printed 
circuit terminals, in either shaft diameter. PC switches of 3 decks have 
a spacer deck after the second deck (see Dim. A in chart). 

SPECIFICATIONS 
RATING: Switches make and break 400 mA 30 Vdc (or 115 Vac), 
resistive, for 10,000 cycles (or 200 mA for 25,000 cycles); and 250 mA 
30 Vdc, inductive (250 millihenries) for 10,000 cycles or 100 mA.for· 
25,000 cycles. A cycle is a 360° rotation and a 360° return. For 
additional specifications, see the GRAYHILL catalog. 

Style BT 

.368 ±.005 

,..,..,,-ml!ii-n-mrnrr/--.i... .125 

".037 T 
~_.005 

.075 
±.005 
TYP . 

SEE 
NOTE 

A. 

Style B 

HOLE IS .068 .005 
LONG BY .034 ±.003 

SEE NOTEAAT 
RIGHT. 

NOTE A: LOCATION OF 
COMMON FOR A 1-POLE 
SWITCH. CONSULT 
CIRCUIT DIAGRAMS IN 
CATALOG FOR OTHER 
POLES . 

ALL TOLER-ANCES ARE ±.01O UNLESS SHOWN OTHER·WISE 

ORDERING INFORMATION 

Style Choices No. No.Of Positions Per 
By Shaft Size Of Polesl Pole, Mln.-Msx. 

1/8 Dis. 1/4 Dis. Decks Deck 30° 36° 

01 
1 02 - 12 02 - 10 

A, AF, AS, B, BF, BS, 2 02 - 06 02 - 05 
ASF, AD, ASF, BD, 1 02 -12 02 -10 
ADF, MA, BDF, BT', 02 
MF, MAS, MB, MBF, 2 02 - 06. 02 - 05 

MASF MBS,MBSF 03 
1 02 - 12 02 -10 

2 02 - 06 02 - 05 

'Style BT IS available only In 36° angle of throw. 

For prices and discounts, contact your local Sales Office, your 
authorized local Distributor, or GRAYHILL. 

Available From Your Local GRAYHILL Distributor 

PART NUMBER FORMATION 

71A36-02-1-10N-F 
TTT T TTTT 
(j)@@ ® @ @(Z)@ 

(j) @ Series 71 and Style Letters from chart 
@ Angle of Throw: 30 or 36 

@ 

@ 

(Z) 

@ 

Number of Decks: 01, 02, or 03 
Number of Poles Per Deck: 1 or 2 
Positions Per Pole: Per chart, 02 minimum; use AJ for 0 styles 

. Contact Type: S = shorting; N = non-shorting 
Stop Arrangement Suffix: Leave blank unless ordering a 

1-pole switch with the maxiJ;num positions. Then add 
-C for Continuous rotation, or -F for a stop after last pOSition. 

Choices must agree. Example: 30°, 2-pole = 06 positions maximum. 

EEM 1991 For manufacturers' sales offices, see yellow pages e-1703 
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!i!:V/I/II561 HlLlGROVEoP.Cl BOX '."SolA ~2!!Il.~..!J;~}~! 
1AMP MUL nDECK ROTARY SWITCHES - SERIES 42 AND 44 

SHOWN HERE ALSO AVAILABLE 

• 30° or ° Throws • 45°,60°, and 90° Throws 
• 1 to 3 Decks; 1 & 2 Poles • To 12 Decks; to 6 Poles 
• Solder Lug Style, Fixed ' PC Mount, Military, Sealed, 

Or Adjustable Stops Concentric Shaft, Add-A-Pot, 
and UL Recogniz,ed Styles 

DIMENSIONS 

TWO 
MOUNTING 
NUTS ARE 
INCLUDED 

.219 

NOTE A: 
COMMON LOCATION FOR l-POLE 
SWITCH. SEE CIRCUIT DIAGRAMS. 

CIRCUIT DIAGRAMS 

DIM. A: 1,025 FOR 1 DECK; 1.371 
FOR 2 DECKS; 1.717 FOR 3 DECKS 

.250 

NOTEB: 
NON-TURN TAB 
,125; .031 THICK 

DIM.B: 
.062 FOR 1-5 
STANDARD DECKS 

Shaft flat is opposite contact for first pole. 

36° THROW 

30° THROW 

1 POLE 
7 8 

6 0 0 0 0 9 

-5~C1<t 
4 0 0 1 

3 2 

9 10 
8 0 0 11 

° 0 

~ 
~C1<i 

5° 0 0 °2 
4 3 

ADJUSTABLE STOPS 

2 POLE 
7 8 

:'~10-<t 
'~Cl 

3 2 

9 10 
8 0 0 11 

7 0 0 
C20'~~ /:::-.12 _L:::::f-'_ \.! -<t 

6 0 1 C1 

5° 0 0 °2 
4 3 

Adjustable stop switches let you externally set the 
switch stops which limit the rotation. Simply 
remove and relocate the stop washers. The 
panel or a knurled nut holds the f\ \ 
washers in place. All otherf\..f' ~ 
parts are the same as ~ \)j\J Available 
shown above. ~f\~ from Your Local 

~ \J) GRAYHILL distributor 

SPECIFICATIONS 
Switches are rated to carry 10A, and to make and break the desig
nated loads for 25,000 cycles (3600 cw and 360° ccw) of operation. 
Resistive loads are 1A, 115 Vac; 1A, 6-28 Vdc; and 100 mA, 115Vdc. 
Inductive loads are 250 mA, t 15 Vac; 100 mA, 6-28 Vdc, and 20 mA, 
115 Vdc. 

Contact resistance is 200 milliohms maximum after life. Insulation 
resistance is 50,000 megohms minimum initially. Voltage breakdown 
is 2,000 Vac initially, and 500 Vac minimum after environmental tests. 
Stop strength is 15 pound inches minimum for fixed stop switches; 12 
pound-inches for adjustable stop. Shorting or non-shorting, wiping 
contacts have over 150 grams of contact force. 

1 
THREAD SERIES 42 

30° THROW 

NOTEC: DIM. C 
FOR 36° .562 
FOR 30° .642 

D E F 
KEYWAY ,066 WIDE BY 
.036 DEEP FROM .375 DIA. 

3.000 .B30 .093 
1.162 1.000 .121 

SELECTION AND ORDERING INFORMATION 

Series & Styles No. Poles No.Of 
At.gleOf Available Of Per Positions 

Throw Decks Deck Per Pole 

A = Standard 
S = Std., ShafVPanel Seal 01 02-10 

42 36° H = Military Qualified 125° 
HS = Mil. Qualified, SIP Seal 02 02-05 
M = Military Qualified 850 01-12 
UA = UL Recognized 01 02-12 

44 30° US = UL Recog., SIP Seal 
D = Adjustable Stops 02 02-06 
UD == Adj. Stops, UL Recog. 

Adjustable stop switches and some fixed stop switches are available 
from your local GRAYHILL Distributor. For other angles of throw; 3 to 
6 poles per deck; concentric shaft of PC styles, consult GRAYHILL 
catalog for complete engineering information and drawings, or con
tact your local sales office. 

For prices and discounts, contact alocal Sales Office, an authorized 
Distributor, or GRAYHILL. 

PART NUMBER FORMATION 
44ASO-02-1-12N-F 
TTT T T TTT 
(D(2)@ @ @ ®<1>@ 

(D Series: 42 or 44 (42 = 36°; 44 = 30°) 
(2) Style Letters: See choices in chart 
@ Angle of Throw: 30 or 36 (Series, poles, positions correlated'") 
@ Number of Dec~s: 01, 02, etc. up to 12 
@ Number of Poles: 1 or 2 (Correlated to angle & positions'") 
® Number of Positions Per Pole: 02 (min.) to max. shown in chart 

(Correlated"") USie AJ here for switch styles with D. 
<1> Contact Type: S = shorting; N = non-shorting 
@ Stop Arrangement Suffix: Leave blank unless ordering a 

1'-:pole switch with the maximum positions. 
Then add -F for a stop after last position. (For continuous 
rotation and for adjustable stop styles, leave blank). 

"Parts of the part number are correlated to others and must agree. 
, Forexample, a 30°, 2-pole switch is limited to 06 positions per pole. 

8·1704 For manufacturers' sales offices, see yellow pages EEM 1991 
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112" BINARY CODED (HEXADECIMAL) SWITCH-SERIES 26 
• Shaft and Panel Seal ·1 Pole, 2-16 Positions, Adjustable 

COMMON 

OF BUSHING 
FLATS 

.300 TERMINAL 

«POS. « 
o .125 DIA. 

±.003 

- 1/4-28 UNF-2A 
THREAD t·150 

2 PLACES 

-~ 
--t=-

.250 ---- ---

Part Number 
26ASD22-01-1-AJN 

(MAXIMUM 16 POSITIONS) 

.375 --j----J 
2PLA6~-1 t 

.200 ____ 
.332 

26ASD45-01-1-AJN 
(MAXIMUM 8 POSITIONS) 

ANGLE A .250 -,I---""~ 

GENERAL SPECIFICATIONS 

FOR 26ASD22-01-1-AJN = 33.75" 
FOR 26ASD45-01-1-AJN = 675" 

Rated to make and break logic compatible loads for 25,000 opera
tions; a cycle is 3600 cw and 3600 ccw. Terminals are marked on the 
switch. All switches have all terminals, regardless of the number of 
active positions. Shaft flat faces active position. 

~----~ .957 REF. 

ADJUSTABLE STOPS 

UNLESS OTHERWISE SPECIFIED 
TOLERANCES ARE ±.015 

The switch may have continuous rotation, or be adjusted to limit the 
rotation. The panel seal ring can be removed to expose the stop pin 
holes on the front of the switch. Two stop pins are supplied with the 
switch. One or both may be used to limit the rotation as desired. 

OPTICALLY COUPLED ROTARY ENCODER SWITCH-SERIES 61 
• Economical Touchscreen Alternative 

.025 ±.002 
SQUARE PIN 

(6 PLACES) 

m 

.853 

HE---+--- .100±.005 
TYPICAL 

/-,---1--- .050 
±.005 

J L,oo 
±.002 

GENERAL SPECIFICATIONS 
Available in 16 or 32 positions in Quadrature 2 Bit Code. Pushbutton 
entry switch is actuated by pushing in on the shaft. Encoder is rated 
at 4-6 VDC, 30 mA maximum for more than 1 million cycles (cycle = 
3600 cw and 3600 ccw). Logic low is .5 V maximum; logic high is 3.8 
V minimum. Terminal locations are as follows: 

POWER+5V 

OUTPUT A 

OUTPUTB 

PUSHBUTION 
SWITCH (N.O.) 

GROUND 

PIN# 

16011 
5% 

'EXTERNAL PULL UP RESISTORS REQUIRED FOR OPERATION. 
B.2 KillS SUGGESTED FOR TIL; 3.3 Kg IS SUGGESTED FOR CMOS. 

Available through your local Grayhill Distributor 

• 1-Hand Control of Cursor and Entry 

~--+----- .521 ±.OO30 

3/8-32 UNEF-2A 
THREAD 

E-+-+-+-..-----.-<i. OF 

I I I I r r 
PIN 65 4 32 1 

# 
.450 
±.010 

.7500 
AND 
KEY
WAY 

BUSHING KEYWAY IS 
.066 ±.002 WIDE 

TRUTH TABLE 
Output as related to switch pOSition locations is 
shown at right. Waveform is shown below. 

I I I I I I 
OUTPUT -- HIGH +f::\WJT1 I 

A I I I I I I 
LOW I I I 

OUTPUT HIGH I I I I I I B +---VfN--+!1 I I 
LOW I I I I I I 

I I 
2 3 4 5 6 
POSITION NUMBER 

ORDERING INFORMATION 

Positions Part Number 

16 61C22-01-04-02 
32 61C11-o1-08-02 

Q2B ~J?1s 
CODE , B 

2. 
3 •• 

• 
Z 5 

~ 6. 
;)7 •• 

~ 8 • 

J: • 

~ 10. 

;;11 •• 
U) 12 • 

" 14. 

15 •• ,. . 
For prices and discounts of the items on this page, contact a local 
Sales Office, an authorized local Distributor, or Grayhill .. 

EEM 1991 For manufacturers' sales offices, see yellow pages B·1705 
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REED. SWITCHE~v"~s i q~~() 
. HAMLIN ' !~l£'~t 

HAMLIN INC. ~ /i71~ ~ 
612 East Lake Street o"h \ p,.': 
Lake Mills, WI 53551 USA ~/~/O" Sf.t\so 

Phone 414/648-3000 • FAX 414/648-3001 

As the largest western manufacturer of reed 
switches, we offer the most diverse product line 
in the business. Dry and mercury wetted 
magnetic reed switches are designed and 
produced for reliable operation under the most 
critical conditions. These switches are 
hermetically sealed for safe dependable use in 
hostile atmospheres. We offer the benefits of 
both sputtered and electro plated contacts. 

SWITCHES 

QUALITY ELECTRONIC 
COMPONENTS SINCE 

. 1949 

For detailed product information 
send for the Hamlin Reed Switch 
Catalog. The catalog provides 
complete information regarding 
specifications, dimensions, theory 
of operation, magnetic actuators, 
and reed switch application data. 

MINIATURE MAGNETIC REED SWITCHES 
SWITCH MAX. MAX. MAX. A.T. SWITCH 
MODEL DIM .. • DC SWITCH DC PULL-IN SPECIAL LIST ACTUATOR 

NUMBER FORM CODE RATING AMPS. VOLTS RANGE FEATURES PRICE 
MITI-3-10S Inl A 10 3 .25 150 10-25 Microminiature 2.50 
MDSR-7-10S" A 1 10W 0.500 200 10-25 Miniature Size 1.04 
MDRR-6-18S A 2 10W 0.500 300 12-38 High Voltage Hold-off .98 
MDRR-4-18S· A 2 10W 0.500 200 12-38 Small Size .81 
MLRR-4-18S· A 3 10W 0.500 200 12-38 .090· Diameter .81 
MLRR-4-18S· A 2 20W 1.000 2000 12-38 High Inrush 1.04 
MLRR-2-18S A 4 20W 1.000 200 12-38 High Inrush 1.04 
MARR-2-18S· A 4 10W 0.750 200 12-38 Hi-Rei .96 
MARR-8-18S A 4 10W 0.500 300 17-38 High Voltage .98 
MARR-S-196· A 4 10W 0.500 1000 22-47 Breakdown 2000 Volts 2.85 
MRPR-2-214· A 5 50W 1.500 200 22-43 High C·rent 
MDRR-DT-175* C 7 3W 0.250 175 15-35 Small Size . 
DRR-DTH-445 
DRT -DTH-44S 

IDRR-129-425 I A I 9 

FORMA 

**DIMENSION CODE 1 

OVERALL INCH 1.590 
A LENGTH 

NOMINAL MM 40.38 
GLASS INCH 0.500 B LENGTH 
MAX. MM 12.70 

GLASS INCH 0.070 C DIAMETER 
MAX. MM 1.78 

2 3 4 5 

1.590 1.590 2.230 2.230 

40.38 40.38 56.65 56 .. 64 

0.600 0.600 0.800 0.800 

15.24 15.24 20.32 20.32 

0.105 0.090 0.105 0.112 

2.660 2.280 2.660 3.300 

ALNICO V PERMANENT MAGNETS 

MAGNET PRICE 

TYPE 1·24 

11-31 .80 
H-32 2.76 
H-33 1.24 
H-34 3.48 
315 .92 
42G 1.33 
825 1.90 

H 31 1!., l H 32 (;.,89) t 
I(O~ ,...------.10 

~ ~(~~Ct I 25.4 I t 
I-- (1) --I 

315 
3.0 

(~ 
-I J-O 
I ,~5~~, I -,-
~ T. 

420 

-f-- ~f-
I 20.0 I I--- (0.78)--1 

6 

1.580 

40.13 

0.550 

13.97 

0.100 

2.540 

1.32 
3.45 

7 8 

2.066 3.375 

52.47 85.72 

0.580 1.562 

14.73 39.67 

0.105 0.218 

2.660 5.54 

8-1706 For manufacturers' sales offices, see yellow pages 

MAGNET 
H-31 
H-31 
H-33 
H-33 
H-33 
H-33 
H-33 
H-33 
H-33 
H-33 
H-33 
H-33 

H-34 

9 

3.250 

82.55 

2.000 

50.80 

0.207 

5.250 

5100 

MAGNET 
LIST 

PRICE 
.80 
.88 

1.05 
1,05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 

2.96 

10 

1.235 

31.36 

0.270 

6.86 

0.070 

1.77 

EEM 1991 



5100 SWITCHES 5100 

OKI 
electric .,., 

~~C::::!'irv,ltd. ®nA 

Specifications POLYMER FREE CONTACTS 

I o.s~~ 2.0~ m". [ ... X 0.6 2.3~ m... 0.35 X 0.6 ! 2.8~ m.. 0.35 X 0.6 2M 

I 10.0 rna,. ] \30 rna.' ±J L I i 165 m .. ' ] [I ti65 ml1 
-.--- 35.7±O.3- - - 44.2::!:O.3 . -- 44.1 :to.S' - .. - ... 43.9±O.3 

For a comprehensive engineering Reed Switch Catalog, contact factory. (Also Available in Ruthenium.) 

High Reliability Supported by Unique Technology. 
Flux Scanning Method: 
In spite of severe control of the sealing process, there is a slight prob
ability that foreign matter such as magnetic particles may enter the 
glass. After extensive study in the detection of micro impurities, OKI 
has adopted the highly reliable flux scanning method. In flux scanning, 
external magnetism is moved so that foreign matter near the reed 

is forced to jump to the contact part. The contact resistance then measured 
is used as the standard for the selection of characteristics. We have thus 
succeeded in. remarkably improving the reliability of reed switches by 
replacing conventional visual checking with the latest flux scanning 
method. 

EXCLUSIVE AGENT FOR OKI REED RELAYS IN USA AND CANADA 

HASCO COMPONENTS INT'L., CORP. 1247-40 JERICHO TPKE., FLORAL PARK, NY 110011 (516) 328-9292 FAX 516-326-9125 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1707 
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HERMETIC 
SWITCH 

Max Max 
DC. DC. 

Model Form Watts Amps 

MICRO-MINIATURE 

HSR-003 A .01 .01 

HSR-042 A 0.3 .01 

HSR-370 C 3 .10 

MINIATURE 

HSR-101SRF A 10 .5 

HSR-1017 A 12 .5 

HSR-S20 C 3 .25 

STANDARD 

HSR-190 A 15 1.0 

HSR-780 A 25 1.5 

HSR-630 C 25 1.0 

HIGH POWER 
, 

HSR-134 A 100 3.0 

HSR-V20S A 200 3.0 

HSR-834 C 100 3.0 

HIGH VOLTAGE 

HSR-790 A 50 2.5 

HSR-V7K A 50 3.0 

HSR·V10K A 50 3.0 

Max 
DC. 
Volts 

10 

100 

28 

200 

200 

100 

250 

1500 

200 

100 

2500 

500 

1000 

5000 

7500 

Stock 
Amp-Turn Overall 

Pull-In Length 
Range Inches 

5-25 1.050 

10-35 1.850 

15-35 1.490 

40 2.090 

15-40 2.190 

15-40 2.000 

40-80 3.230 

60-100 3.200 

40-80 3.390 

60-100 3.390 

100-150 3.230 

60-100 3.390 

60-100 3.230 

60-125 3.230 

100-150 3.230 

REED SWITCHES 
FROM THE WORLD'S SMALLEST 

THROUGH THE INDUSTRY'S 
MOST POWERFUL 

Max Max 
Glass Glass 
Dla. Length 

Inches Inches Special Features 

.055 .210 
AVAILABLE IN 

.090 .370 HI-REL AND 
COMMERCIAL GRADES 

.072 .485 

.101 .800 
STANDARD OR RADIO 

.115 .850 FREQUENCY CONTACT 
PREPARATION 

.125 .600 

.210 2.100 
FULL SIZE 

.215 2.000 -ECONOMICAL 

.210 1.300 

.210 1.300 

.210 2.100 
POWER SWITCHING IN 

100 TO 200 WATT RANGE 
.210 1.300 

.215 2.000 

.210 2.100 
UP TO 10,000 VDC 

DIELECTRIC 
.210 2.100 

ASK FOR CATALOG 
ON COMPLETE REED SWITCH PRODUCT LINE 

INCLUDING OVER 40 STANDARD MODELS 

HERMETIC SWITCH, INC. 

8-1708 

P.O. BOX 1325, HIGHWAY 92 SOUTH I CHICKASHA, OKLAHOMA 73018 I TELEPHONE (405) 224-4046 
FAX 405-224-9423 

For manufacturers' sales offices, see yellow pages EEM 1991 
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Idee 
CORPORATION 

SWITCHES 

Miniature Pushbuttons 
Thumbwheel Switches 
IDEC Corporation, 1213 Elko Drive, Sunnyvale CA 94089-2211 
Catalog Requests: 1-800-262-IDEC 
Telephone: Corporate Office: (408) 747-0550, Fax: (408) 744-9055 
Regional Offices: Schaumburg, IL: (708) 706-3880; Fort Pierce, FL: (407) 461-4994 

A Series Push buttons, Selector & Keylock Switches 
Features 
• Compact .630"(16mm) diameter mounting 
• Switching from 3A, 25()V ACIOC maxmium 

down to 1 mA, SV ACIOC 
• Oiltight IP65 or enclosed IP40 construction 
• 1 Form C and 2 Form C contact configuration 
• Pushbutton units available in non-illuminated 

and illuminated models 
• Round, square and rectangular lens/buttons 

available in standard and large size 
• Choice of LED and incandescent lamp 

Standard Lens/Button. 

Large Lans/Buttons 

Dimensions in Inch. (mm). 

Front View 

Front View Front View 

5100 

• Momentary or altemate switch action 
• Keylock and selector switches available in 

2 and 3 postions ~--~I@ ----(JIJ-m··· I . ~$-. 5' . ;- S~ 
. l. J I 

I _.. 1 __ .- -1-1 .... 1--
COntact Ratings 
Contact Configuration: 1 or 2 Form C 
Contact Material: Gold-clad Silver 
Maximum Switching Load: 3A, 2SOV ACiDC 
Minimum Switching Load: lmA, SV ACiDC 

Terminal Arrangements 

Lamp Lamp 
Terminal Terminal 

Lamp 
Terminal 

Thumbwheel Switches 

Specifications OLSerfes 
No. of PasHIo.,. 10 
Output Cod .. 2-Position Repeat, BCD 

BCD Complementary 

Terminal Style Solder, PC Board 
Operator Style Thumbwheel, Dual Button, 

Pen-Touch 
• UnHA_mbly Snap-Fit 
Panel Mounting Front & Rear 
Operational Voltage SOV AC, 5V to 28V DC 
Opratlonal Currant . O.IA (Resistive Load) 
Thermal Currant O.SA (Non-Switching) 
Mechanical Life SO,OOO/oper. minimum 
Front Mount .197 (S) x .708 (18) 
UnH Size - W x H .200 (S.08) x .708 (18) 

.236 (6) x .708 (18) 
Di"."sico in inches (rnm) 

Selector Switches 

Keylock SwHche. 

DEli OJ Serf .. 
10 
2-Position Repeat, BCD, 
Decimal 

Solder, PC Board 
Thumbwheel, Dual Button, 
Set-Lock, Pen-Touch 

Snap-Fit 
Front & Rear 
SOV AC, SV to 28V DC 
O.IA (Resistive load) 
O.SA (Non-Switching) 
3OO,OOO/oper. minimum 
DE: .236 (6) x .708 (18) 
OJ:.3OO (7.62) x .708 (18) 

1_4-/ ! oJ2& 1 (~~) _(23.5)_ 
A: Round .. At3/12.5) _1D23.51__ . 

Sqw.re .. .610 (15.5) 

Front View 

mmm[iJ~ 
LC .... _I_ ... -i I 8.!1II' 1°.700 I L.... I fa~ (221 (15.5) ~ ~ ~~~~ __ 

Front View 
Side View Round...... Rectangular 9JSm lID}[ill}!-; 

l .. C ... --L-,.02_I., 8.700 11.0.700 .11 .... I 
1J~ /22} (26) ~ (018) __ ~ 

OF II OK Serf .. DGSerls. 
10,12,16 10,12,16 
Decimal, BCD, Decimal, BCD, 
Complementary BCD. Complementary BCD, 
BCD w/Odd Parity, BCD wlOdd Parity, 
Duodecimal, Hexadecimal Duodecimal, Hexadecimal 
Solder, PC Board Solder, PC Board 
Thumbwheel, Dual Button, Thumbwheel, Dual Button, 
Set-lock • Set-Lock. 
Snap-Fit Snap-Fit 

Front & Rear Front & Rear 
SOV AC, SV to 28V DC SOV AC, SV to 28V DC 
O.1A (Resistive load) O.IA (Resistive load) 
O.SA (Non-Switching) O.SA (Non-Switching) 
I,OOO,OOO/oper. minimum I,OOO,OOO/oper. minimum 
OF: .31S (8) x .944 (24) .31S (8) x 1.30 (33) 
DK:.3OO (7.62) x.944 (24) 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1709 
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SWITCH LOCKS 
"'inais LackCanJpany A DIVISION OF THE EASTERN COMPANY 

LQl <t!'i\l LQ17CC LQ20 
ELECTRICAL RATINGS 
5 Amps @ 115 VAC 
5 Amps @ 24 VAC 

~ 
. -l~7/641-] 

1--' 21/32 

AVAILABLE WITH n,E 'DUO' HIGH SECURITY MECHANISM. 

LQ23 
ELECTRICAL RATINGS 
4 Amps @ 125 VAC 
2 Amps @ 250 VAC 
4 Amps @ 28 VDC 

ANTI-STATIC 

7/~L7/32 
15/64~ ~.1 3/4 ~

NON-ANTI-STATIC 

~~ 

ELECTRICAL RATINGS 
200 mA @ 28 VDC 
150 m.A. @ 115 VAC 

ANTI-STATIC 

ELECTRICAL RATINGS 
4 Amps @ 125 vAC 
2 Amps @ 250 VAC 
4 Amps @ 28 VDC 

7+.~ 
"/~+rf- jL 7/32 
1/4~ ~ 1 9/'6~-

NON-ANTI-STATIC 

tltEt 
j13/" L 

STANDARD " 20KVDC ANTI-STAnc 
CENTER COMMON SWITCHES 

1 G~ 

NON-ANTI-STATIC 

----l 1 11/64 

STANDARD " 20KVDC ANn-STATIC 
ROTARY SLIDE SWITCHES 

ELECTRICAL RATINGS 
4 Amps @ 125 VAC 
2 Amps @ 250 VAC 
4 Amps @ 28 VDC 

SWITCHLOCK WITH ILLUMINATED POSITION INDICATORS 
GREEN, RED, YELLOW, ... ORANGt L.t.D.'S 

OR ' 

ELECTRICAL RATINGS 
200 mA @ 28 VDC 
150 mA @ 115 VAC 

NEW! 
NOW AVAILABLE WITH 

BI-COLOR L.E.D. 'S 

AVAILABLE WITH: 
• 36", 45', OR 90' INDEXING 
• MAINTAINING-MOMENTARY OR DOUBLE-MOMENTARY 
• HARNESSING TO YOUR SPECIFICATIONS 
• UP TO 4 LLD:S 

STANDARD Ie 20KVDC ANTI-STAnc 

t-__ ------R-m-NN--s-Ll-D-E~~~IT-~-E-S----------~ LQ 1~ 
ANTI-STATIC LQ13CC 

ELECTRICAL RATINGS 
200 mA @ 28 VDC 
150 mA @ 115 VAC 

ANTI-STATIC 

ELECTRICAL RATINGS 
4 Amps @ 125 VAC 
2 Amps @ 250 VAC 
4 Amps @ 28 VDC 

7) D~ .• .""'""" DR .D"EN"" 
23/6~ 1.:-115/16~7/32 ....--....,..-..." 

(@ [ff~ 
37/64-[ ~ fl 

1 27/64j 

STANDARD Ie 20KVDC ANn-STAnC 
CENTER COIotMON SWITCMES 

STANDARD Ie 20KVDC ANTI-STAnC 
ROTNN SLIDE SWITCHES 

"I" 718 ~/J}-
• 2 9/32 (MAINTAINING/MOMENTARY) 

2 3/8 (DOUBLE MOMENTARY) 

NON-ANTi-STATIC 

.~ 

~ .. ~ 
•• , 3/4 (MAINTAiNING/MOMENTARY) 
•• 1 27/32 (DOUBLE MOMENTARY) 

301 West Hintz Road, Wheeling IL 60090-5754 Phone (708)537-1800 * Fax (708)537-1881 

8-1710 For manufacturers' sales offices, see yellow pages EEM 1991 



5100 SWITCHES 

SWITCHLOCKS 
Illioois Lock COlFlpaOIl A DIVISION OF THE EASTERN COMPANY 

A 

H 

y 

VERSATILE SWITCH LOCK UNE OFFERING VARYING LEVELS OF SECURITY ALONG WITH A 
WIDE RANGE OF ELECTRICAL RATINGS IN A CONVENIENT SNAP TOGETHER UNIT. 

t ~""d",~ < <:, 'f'';' ---- LQ25 5 TUMBLER MECHANISM. ~"~ SINGLE BITTED KEY. 

,1"". "\ LQ26 4 TUMBLER MECHANISM, , '" " t --------- SINGLE BITTED KEY. 

'" ,I ~! _ LQ27 6, 8, OR 10 TUMBLERS. 

~ , DOUBLE BITTED KEY. 

CAM/SWITCH LOCK, 
'------------ LQ 2 8 4 TUMBLER MECHANISM. 

SINGLE BITTED KEY. 

CAM/SWITCH LOCK. $0---------- LQ30 7 PIN TUMBLERS: 
(J/ TUBULAR KEY 

,,-,",,' 

~"~"'~'" M"NTAINING/MOMENTARY 
';i';':', , ': lit _ LQ31 OR DOUBLE MOMENTARY. , ':' I 5 TUMBLER MECHANISM. 

l> SINGLE BITTED KEY, 

5100 

~,,} ------- LQ32 ~~~~~~~~M~:ti:T~~~LER 
, ,', WITH A TRIPLE BITTED KEY. 

ELECTRICAL RAT,NGS 
A SERIES 
CONTACT RATING: Switch-2,5 AMPS 
@ 125 V AC or 28 V DC; 150 mA 
@ 250 V AC or DC (UL/CSA). 

H SERIES Y SERIES 
CONTACT RATING: 12 AMPS @ 125 V AC CONTACT RATING: 4 AMPS @ 125 V AC 
or 28 V DC; 6 )!;MPS @ 250 V AC; 1 AMP or 28 V DC; 2 AMPS @ 250 V AC 
@ 125 V DC (UL/CSA), (UL/CSA). 

LET Illioois Lock CODJpaoy BE YOUR HARNESS SUPPLIER. 

~:::::'::: I D SEND US YOUR REQUIREMENTS AND YOU CAN 

~ ~3~~~;:=::::~ RECE~~D Y~~~Dt1ITi:ELO;I~E Q~~~~~~~. WITH 

WORLD'S LARGEST SELECTION OF SWITCHLOCKS FOR 

STANDARD AND OEM APPLICATIONS. ~ [J I :::::::::::rtrJ 

301 West Hintz Road, Wheelinq IL 60090-5754 Phone (708)537-1800 '" Fax (708)537-1881 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1711 
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1Tr!J!J PUSHBUTTON SWITCHES 
SERIES 39 LED MINIATURE 

STANDARD SWITCH 

SQUARE KEYCAl' 

0 -:: 
35 

T 
Millimeters 

InChe'S 

RECOMMENDED P.C. BOARD PATTERNS 

'=. 5.33CENT. 
~CENT. lFo.\ 
100'-1. 1 ")1 

1:.......:.4!:=.<il I 

1=£"-=\-1' 

""""~U-~Jj 012 I 
2.7 
m 

In-Una Mount 

'~lJ '" "Xl 

,. 
" . 

~ Cer'~","~ 
.,' ... 'Tt" 

Right Angle Mount 

SERIES 39 
PUSHBUTTON KIT 
This kit is filled with over 300 Series 39 
switches. buttons. keycaps. light pipes. 
connectors to build hundreds of 
Series 39 switch combinations. 

To order: 39-KIT 

SERIES 39 MR. CLEAN 
Wave 50lderable Miniature Pushbutton 

KEYCAP SWITCH 
9.7 SO 

0.03 SO 
± .001 

Millimeters 
Inches 

PANEL CUTOUT RECOMMENDATIONS 

7.92 ± .08 SO CQm t 
3"i2 :003 

!QJ!±~MIN 
.390 .003 

~ OF SWITCH ; OF SWITCH 

MaXimum panel thickness: 1.78 
070 

SWITCHES 

Part No. Lighted 

39-12101 Yes' 
39-12111 Yes' 
39-12113 Yes' 
39-12502 No 
39-12503 No 
39-12506 No 
39-12509 No 
39-12601 Yes 
39-12611 Yes 
39-12712 Yes 
39-12801 Yes 
39-12813 Yes 
39-13101 Yes' 
39-13111 Yes' 
39-13113 Yes' 
39-14611 Yes 
39-22100 Yes' 
39-22500 No 

LED 

FEATURES: 
• Circuitry: SPST-NO-DB 
• Momentary or maintained 
• Bifurcated silver plated contacts 
• Available in LED, lighted, non-lighted and 

indicator only versions 
• Button styles: Standard-lighted & 

non-lighted; Keycap: Square-lighted and 
non-lighted; Rectangular-non-lighted 

• Variety of colored lens and keycaps 
• Electrical Rating: .25 amp (j11 30 VDC 

max. RES 
• CONNECTOR MOUNTING OPTIONS: 

39-800001-ln-line mount connector 
39-800002'-Right-angle mount connector 

KEY CAP STYLE BUTTONS 
Part No. Lighted Color 

80-390101 Yes' White 
80-390102 Yes' Light Grey 
80-390103 Yes' Dark Grey 
80-390104 Yes' Black 
80:390105 No White 
80-390106 No Light Grey 
80-390107 No Dark Grey 
80-390108 No Black 

'Requires light pipe-PIN 80-390100 

Button 

Color Color Style Switch Action 

- Clear Standard Momentary 
- Red Standard Momentary 
- Green Standard Momentary 
- White Standard Momentary 
- Red Standard Momentary 
- Yellow Standard Momentary 
- Black Standard Momentary 
Red Clear Standard Momentary 
Red Red Standard Momentary 
Green Green Standard Momentary 
Yellow Clear Standard Momentary 
Yellow Yellow Standard Momentary 
- Clear Standard Maintained 
- Red Standard Maintained 
- Yellow Standard Maintained 
Red Red Standard Maintained 
- - Keycap Momentary 
- - Keycap Momentary 

'LED not included-LED support P/N-80-390003 supplied in bulk 

DESCRIPTION 
Only the terminal base of this unique switch is exposed to the soldering and cleaning 
process. The Mr. Clean Series 39 base is compatible with fluorinated. chlorinated and 
aqueous cleaning methods. After the cleaning process is complete. the switch body is 
snapped onto the switch base for a contaminant-free. reliable switch. . 
Bifurcated. silver plated switch contacts provide the proven switching integrity required for 
logic loads. The Mr. Clean Series 39 switch has a unique wiping. self-cleaning action that 
maintains contact reliability. 

SWITCH SPECIFICATIONS 
Characteristics: 
Contact rating: 0.25 AMP @30 
VDC max. resistive 
Dielectric withstanding voltage: 
1.000 VRMS 
(1 milliamp max. leakage) 

Life: Momentary: 250.000 cycle. 
Maintained: 25.000 cycles 
Button travel: .120 nominal 
Operating Force: 8 Oz. nominal 
Resistance to solder heat: 500° F 
(260°C) for 2 Sec. 

fflll.ill7Swl-tches 6615 W.lrving Park Rd.· Chicago,lL 60634 
LYLY (312) 282-4040. FAX (312) 545-4450 

8·1712 For manufacturers' sales offices, see yellow pages EEM 1991 
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ITrY!Y! PUSHBUTTON SWITCHES 

SERIES 39 MR. CLEAN 
Wave Solderable Miniature Pushbutton 

SCHEMATIC 
DPDT (FORM CC) 

INSTALLATION PANEL CUTOUT 
RECOMMENDATIONS 
SAME AS OTHER 
SERIES 39 SWITCHES 

RECOMMENDED P.C. BOARD 
HOLE PATTERN (COMPONENT SIDE) 

1~: o 
4~: 
+0 ~ 0 

• Button Style Assemblies 39·423208 

rl --------~I====T~T~-------.I 
FORM FUNcnON UGHTING OPTION BUTTON COLOR 
2 SWitch module 

and termInal 
base unassembled 

2 DPDT·SB. momentary 1 No,,-llghted 
3 DPOT-SB. malntamed 2 Hlgh.brlght red LED 

NON·UGHTEO 
06 Black 

• Keycap Style Assemblies 

1 3~0 
-<ll+'~----r 

'---:<ll-<ll-
I 1 ;G>-@: 500 

400 ~<ll-~'- ! ~ '1+ 300 -T- ~-ii ~, t 100
1 

, oo~ ~ "- .OBO t .002 DIA 
(3) 

39·6 2 2 1 01 

rl ______ ~I====T~T~----~ 
FORM FUNcnON LIGHTING OPTION kEVCAPS 
2 SWitch module 2 OPDT·SB. momentary 1 Non-lighted 0' Plunger tKeycap 

and termmal 3 OpaT-S8. matntalned 2 High-bright red LED and Light Pipe 

base unassembled 3 HIgh-bright green LED ordered separately) 3 High-bright green LEO 
4 High-bright yellow LED 

UGHTED 
08 Red 
09 Green 
10 Yellow 4 Hlgh-bnght yellow LED *see in other section 

SERIES 61 MINIATURE PC MOUNT DATA SWITCH 
FEATURES TECHNICAL DATA 
- Infinite flexibility of keytop styles 
- Unique light pipe design 
- Tactile feel 

CONTACT ARRANGEMENT SPOT 

Travel :s3mm/12in. 
HOUSing and key top material ASS or Polyester 

- Short travel 
- Momentary or alternate 

Contact Material Brass + Nt + Ag or Au 

.. ""---.- - Gold or silver contacts 
Operating LIfe - momentary 3.000.000 cycles 
Operating Life - Alternate 500.000 cycles Button 

Traval 3.0 • Gamma style bullon cap also available 
Anti-static windows (up to 15KV protection) 

Temperature range -25 + 85°C/-13° + 185°F 

120 Max. 
ContactT 
Travall.S 

:00 

millimeters 
inches 

The above dimensions are for 1 "2 station keycaps. 
For single station keycap substitute 12.3 for 17.3 

As Ta" 

ORDERING INFORMATION 
KEY CAP COLORS LEOS 
Where XX 
OO-Red 
04-Black 
06 - Light Grey 
OS-White 

(Left Position) 
Where Y' 
O-No LED 
1-Red 
2-Green 
3-Yellow 

(Right or center p 
WhereY' 
O-NoLED 
1-Red 
2-Green 
3-Yellow 

LED SPECIFICATIONS 

Color 
Typical Ratings 

Forward Voltage (v) @ 20 mA 
Intensity (mcd) @ 10mA 

Forward Current (mA) 
Reverse Voltage (v) 

Momentary 

osition) Gold 

B 61·101XXOO 

B 61·102XXOO 

~ 61·1A1XXOY' 

/"r'1lIMSwl-tches 6615 W.lrving Park Rd.· Chicago, IL 60634 
I LYLY (312) 282-4040. FAX (312) 545-4450 

ALPHA 

Red Green Yellow 

1.7 2.1 2.1 
0.8 3.8 3.8 
40 30 20 
5 5 5 

Alternate Momentary I Alternate 

Gold Gold Gold 

61·201XXOO ~ 61·1A2XXOY' 61·2A2XXOY' 

61·202XXOO B 61·105XXY'Y' 61·205XXY'Y' 

61·2A1XXOY' U 61·106XXY'Y' 61·206XXY'Y' 

I 

EEM 1991 For manufacturers' sales offices. see yellow pages 8-1713 
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PUSHBUTTON SWITCHES 

SERIES 60 DATASWITCH 
FEATURES: 
• Circuitry: SPST-NO momentary 

PCB Pin Layout 
(Component Side) 

• PCB terminals 
• Switch is .39" square 

...12. Oia. 
.051 

_~>--_'.27 
.050 

• Square and rectangular buttons; variety of colors 
• Designed for flow soldering and automatic·cleaning. Solvents 

must be compatible with 'ABS' and glass-loaded 'Noryl'. 
• Legends can be engraved or printed onto switch tops 
• Contact Rating: 20 ma-35 VDC 

SWITCHES/LED SUPPORT/BUTTONS 
Part No. Description Color 

60-1000 Switch/rectangular button -
60-2000 Switch/round button -
60-4001 Button/square' Black 
60-4002 Button/square' Red 
60-4003 Button/square' Green 

• Button caps fit on 60-1000 switch 

SERIES 60 PUSHBUTTON KIT SWITCH WITH 
ROUND BUTTON 

SQUARE 
CAP o This kit includes 66 switches (2 styles), 144 caps (all colors and sizes) 

and 60 LED supports which lets you build all possible 
Series 60 combinations. To order: 60-KIT 

Millimeters 
Inches 

SERIES 05 FEATURES 
• Single and double pole 
• Momentary and maintained action 

15gt 13 I 

61';. OO~ : 
'·0----., 

8.4 L -..; 
--V .33 t ~,::,:;: 1 

SERIES 05-6 
!,gsa. 

.25 

Millimeters 
Inches 

• Contacts are silver plated 
• Lighted & non-lighted 

LED or T-1314 wedge base 
incandescent lamp 

• .110 quick disconnect or . 
PC board terminals 

SWITCHES 
Part No. Lamp Type 

05·115 Incandescent 
05-125 Incandescent 
05·135 Incandescent 
05-145 Incandescent 
05·165 Incandescent 
05-215 None 
05-235 None 
05·265 None 
05·62125 Incandescent 
05-65125 Incandescent 

BUTTONS 
Part No. LamplYpe 
80-050007 Incandescent 
80-050008 Incandescent 
60-050009 Incandescent 
80-05001' Incandescent 
80-050014 Incandescent 
80-050602 Incandescent 
80-050603 Incandescent 
80-050604 Incandescent 
80-050606 Incandescent 
86-050017 LED/Red 

rrrJ/.MSwl-tches 6615 W. Irving Park Rd. • Chicago, IL 60634 
" lJ'lJ' (312) 282-4040 - FAX (312) 545-4450 

Color 
White 
Red 
Green 
Yellow 
Clear 
White 
Red 
Green 
Yellow 
Black 

H_~D" . 
. 2' 

WI 
'~ 

• Circuitry options: 
05-SPST-NO, SPOT, DPST-NO 
05-6 - SPST-NO 

• Options include: variety of colored lens 
caps, hot stamping and pad printing, 
lens barriers 

• Ratings: 05 -1 amp RES, 125 VAC, UL 
Recognized and CSA Certified 10 MA @ 5VDC 
05-6-1 or 3 amps @ 125 VAC max., available 
UL Recogniz.ed and CSA certified 

Terminal Circuitry/Action 

. l100C. SPST-NO/Mom . 

. 110aC OPST-NO/Mom . 

. 110aC SPOT/Mom . 

. 110aC SPOT/Maint . 
PCB SPST-NO/Mom. 
. 110ac SPST-NO/Mom . 
. 110ac SPOT/Mom . 
PCB SPST-NO/Mom. 
. 110aC SPST-NO/Mom . 
PCB SPST-NO/Mom. 

05 I-':~~~ 05-6 +---+-r . 
31 _ ~ <I. -'4 II ' 13.2CENT. 

'I , , t:fT""7·520 L' I L 10.4CENT. " 
It '++ if .410 7.4 

I , 1 292 4 t ~~~ f ':~CENT. 
CENT. 

All P.C. Board hole 
sizes ~ diameter. 

.040 ± .002 

P.C. Board pattern 
recommended 
hole size 1.0 ± .05 diameter. 

.040 ± .002 

Panellhickness range . PANEL THICKNESS RANGE 
.79 mm-2.4 mm (.031"-."093"). 1.57-3.18 mm (.062-.125") 

a-1714 For manufacturers' sales offices, see yellow pages EEM 1991 
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ITW PUSHBUTTON SWITCHES 
SERIES 01 

01-700 

t 
ill 

.61 

-~-
17.0 
.67 
~-

BUTTONS/BEZELS/LAMPS 
Part Number Description 

01-911411' %" square/white 
01-911412' %" square/red 
01-921411 %" square/white 
01-921412 %" sq/red button 
01-941411 0/4" rd/white button 
01-951912 % x 1 Va/red button 
70-2150 Bezel adaptor 
80-010085 Screw base lamp, 6V 
80-701319 Flat black bezel nut 
80-040028 Flange base lamp, 6V 
80-040031 Flange base lamp, 28V 

'For 01-748XXX Switch 

SERIES 50 
15.0 

/~~9 
/~F 

;7 

01-768 

SWITCHES 
Part Number 

01-700152 
01-748210 
01-748510 
01-748610 
01-768230 
01-768610 

-t 
31.75 
1.25 

-+-22.4 
Ta 
-+~ 

Millimeters 
Inches 

Bushing 

1%2-32 
1!Y32-32 
1%2-32 
1%2-32 
%-32 
%-32 

Lamp Type 

Red/LED 
screw base 
screw base 
screw base 
flange base 
flange base 

1.5 -r06 
35.6 

FEATURES 
• Momentary or Maintained 
.1 or 2 poles 
• .110 quick connect terminals 
• Illumination: LED, T-H. flange base 

incandescent lamp 
• Bushing size: '5132" or 5fe" 
• Ratings: UL-l0.l amps at 125/250 VAC 

CSA-l0.0 amps at 125 VAC 
• Series 01-7: One-piece plastic housing 
• Assortment of lens cap styles and colors 
• Bezel adapter and dress nuts available 

Contacts Ckty/Action 

Silver SPOT, Form Z/mom 
Silver OPOT, Form C/maint 
Silver SPOT, Form C/mom 
Silver OPOT, Form C/mom 
Silver OPOT, Form Z/maint 
Silver OPOT, Form C/mom 

FEATURES 
• Square, rectangular and indicator only 

versions available 
• LED or T- PI. wedge base incandescent 

lamp available 
• Circuitry options: SPOT or DPDT 
• Gold or silver contacts 
• Momentary or maintained action 
• Terminals: .110 quick connect or .025 x 

.025 PC board available 
• Panel cutouts: Square-.750"; 

Rectangular-.750" x 1.141" 
• Ratings: UL Recognized File No. E27957 

CSA Certified File No. LR42096 
• Three button heights available-.19" , 

.32", & .43" high (above front panel) 
• Variety of button cap colors 
• Optional center and end barriers 

Millimeters 
Inches 

r' ~I l 28.83 MAX 1 
1.135 . 

BUTTONS/LAMPS SWITCHES 
Part No. Description Part No. Lamp Type Style Terminal Circuitryl Action 

50-51C10G Square, .19, Green 
50-51C10R Square, Red 

50-21 BBA2AA None Square .110aC SPOT/mom 
50-21 CBA2AA incandescent Square .110aC SPOT/mom 

50-51C10W Square, .19, White 50-21 CBA2AO Incandescent Square .110aC OPOT/maint 
50-51F10K Rectangular, Black 50-21 CBA2BA Incandescent Square .110aC SPOT/mom 
50-51F10R Rectangular, .19, Red 50-21 CBA2BB Incandescent Square .110aC SPOT/maint 
50-51F10W Rectangular, White 50-21CBA3BA Incandescent Square PCB SPOT/mom 
80-011368 Lamp,6V 50-21 FBA2AA Incandescent Rectangular .110 ac SPOT/mom 
80-011367 Lamp,28V 

ITrv.v7SWI-.ches 6615 W. Irving Park Rd.· Chicago, Il60634 
lYlY 1/ (312) 282-4040. FAX (312) 545-4450 
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/Tr'!itYl ROTARY SWITCHES 

SERIES TO-S SPASAVER 
ROTARY 

Millimeters 
Inches 

~~~ 
1·17~I~ 

f""" , .03 
;b'~ 

,111.27.19.05 
..•. 05·.75 
'W/ ~ 

....... T 
6.60 
T6 , w-

11 fl1I; 
f-=a.131.3i:;j 

FEATURES 
• Subminiature package size (.36" diameter) 
• Up to 8 positions at 45° indexing, 1 pole 
• Low energy switch contacts (gold over nickel plating) 
• Glass to metal sealed header 
• 0.025" PC terminals on 0.200" bolt circle 
• Shaft diameter 0.172" 
• Shaft length 0.31" or 0.44" from PC board 
• Contact rating: SOD ma @ 125 VAC 
• Life expectancy: in excess of 10,000 operations 
• Options available: Vinyl protective boot and plastic knob 

ORDERING INFORMATION 
Part Number Positions Shaft Length 
030-202-018 2 .18" 
030-202-030 2 .30" 
030-303-018 3 .18" 
030404-005 4 .05" 
030-404-018 4 .18" 
030-505-005 5 .OS" 
030-505-018 5 .18" 
030-808-005 8 .05" 

• Shafllength measures w~h no bushing. With bushing .30' actuator is flush with top of bushing. 

ITfJR!I SLIDE SWITCHES 

MINI MIKETM 
Miniature Snap-Action Slide 

d31.~S~ 
--- '\.30 

../ 7.6 
.09 TRAVEL Y 
2.3 ! 

Inches 
Millimeters 

MR. CLEAN@ SMD 
Contamination-Free Surface Mountad 
Slide Switch 
Part No. 224-440-020 

FEATURES 
• Available in SPST, SPOT, OPOT, Form Z circuits 
• Contacts are hard gold over barrier 
• Terminal types-PC, right angle 
• Some versions UL recognized 
• Various Actuator Lengths 
• Temperature range: -40°C to + 100°C 

Part No. Circuit Mount Height Color Rating 

023-021-031 SPST Right Angle PC .20 Black 1 amp @ 125 VAC 
023-021-040 SPST PC .20 Black 1 amp @ 125 VAC 
023-021-105 SPOT PC .20 Black 250 ma @ 30 VOC 
023-021-112 SPOT Panel .20 Black 250 ma @ 30 VOC 
023-021-113 OPOT Panel .20 Black 100 ma @ 125 VAC 
023-021-114 OPOT PC .20 Black 100 ma @ 125 VAC 
023-021-304 FormZ PC .14 Black 500 ma @ 125 VAC 

FEATURES 
• Low cost anti-contamination two-piece construction 
• Optional anchoring pin insures stability 
• Eliminates solder flux and cleaning residue problems 
• Designed specifically for surface mount applications 
• 24mm tape or tube with terminal bases for automatic insertion 
• Compatible with medium size pick and place machines handling standard SOIC and PLCC 

components 
• Conforms to EIA Packaging Spec. #481 A 
• Glass-filled Rylon base withstands any type IR or VaporPhase processing 
• Gold contacts are ideal for high reliability and low energy use 

HOW IT WORKS 
@ Mount lower base half onto P. C. board manually or automatically. Then solder same 

as other components on board. Clean board in standard manner. 

@ After board is cleaned and dried-simply snap the clean uncontaminated upper 
switch half in place-by hand. No tools. special equipment or orientation needed. 

rrTlIMSWI-tches 6615 W.lrving Park Rd.· Chicago, IL 60634 
•• LJt:r (312) 282-4040. FAX (312) 545-4450 

8-1716 For manufacturers' sl:!.les offices, see yellow pages EEM 1991 



5100 SWITCHES 5100 

ITrw! SLIDE SWITCHES 

MR. CLEANC!lJ 
Wave Solderable, Miniature Slide 

.15SQ.~ 

.09 TRAVEL -\ '\ 
2.3 --.

.24 

~ 

Inches 
Millimeters 

Inches 
Millimeters 

SERIES SE 
Line Voltage Selector 

1.61!) 

Inches 
Millimeters 

.650 

FEATURES 
• Surface mount version available 
• Low cost 
• Anti-contamination design 
• Unique 2-piece assembly 
• Gold contacts 
• Insert molded base 
• Standard configurations: SPOT, OPOT, 
• Life expectancy (mechanical): 10,000 actuations 
• Temperature range: - 40°C to + 100°C 

Part No. 

124·240·020 
124-440-020 

HOW IT WORKS 

Circuit 

SPOT 
OPOT 

Terminal 

PC 
PC 

Rating 

250 rna ~, 125 VAC 
250 rna ~" 125 VAC 

Insert lower base half into PC. board by hand or with automatic insertion equipment. Then wave solder 
same as other components on board. Clean board in standard manner to remove excess flux. 

-l' After board is cleaned and dried - simply snap the clean uncontaminated upper switch half in place - by 
hand. No tools, special equipment or orientation needed. 

FEATURES 
• Available in SPDT, SP 3-position, DPDT 
• Choice of actuators and terminals 
• Silver plated contacts standard 
• Rating: 125 VAC, 12 VDC resistive 

Part No. 

043-000-132 
043-200-227 

FEATURES 
• Variety of terminals 

Circuit 

SP 3 pos 
DPOr 

Current 

0.3 amp 
0.5 amp 

Mounting 

PC 
PC side 

Contacts 

Silver plaled 
Silver plated 

• Top of flush handle stamped to indicate which voltage is selected; various markings available 
• Snap-in version available 
• Electrical Life: 10,000 cycles 
• Handle. Height: Flush or "132 
• International Approvals: UL-CSA-VDE-SEV-SEMKO Designed tD meet requirements of 

CEE Publication 24 and the IEC 
• Contact Ratings: UL, CSA & SEV-10 amp 125 VAC; 5 amp 250 VAC 

VDE-4A 125 V - 2 (0.5)A 250V - T85 

Part No. 

18-000-0016 
18-000-0019 
18·000-0022 
18-000-0040 

Terminals 

Solder 
RighI-angie 

PC 
Solder 

Dimensions 

1.615L x .650W x .625H 
1.030L x .650W x .625H 
1.030L x .650W x .625H 
Snap·in .677)( 1.240 Cutout 

ITrw! ROCKER SWITCHES 
FEATURES SERIES P271/R271 

Double-Pole Mini-
• Highly reliable double pole Mini-Paddle or Rocker Switches in the smallest sizes ever 

Paddle and Rocker Switches 

" 143} 

• DPST or OPDT circuits available 
• Large diameter solder terminal hDles for faster soldering operations 
• UL. CSA. VDE and SEMKO approved versions 
• Quick and easy snap-in panel mounting 
• Fits tiny .625 x .515 panel cutout 
• Industry standard paddle and rocker styling and color 
• Electrical Ratings 125 VAC 250 VAC 

Paddle 6A 4A 
Rocker 5A 3A 

ORDERING 0271 - 22 0 

INFORMATION~~ tL 
P- Paddle 
R-Rocker 

Mini-Paddle or Rocker Switch 

BOd~ 0 9 ====;-lu 
9-Black .. I l 
Paddle or Rocker 
2-Sunset Red 

Terminal 
2-Solder 

rrrv.lI7Sw·ltches 6615 W.lrving Park Rd.· Chicago, IL 60634 
" IYli' (312) 282-4040. FAX (312) 545-4450 

EEM 1991 For manufacturers' sales offices, see yellow pages 

Non-Lighted 

Circuit Code 
10 OPST On-Off 
1 2 0 PDT Maintained 

2 Position 

8-1717 
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ITr!J!J ROCKER SWITCHES 

SERIES 16X FEATURES 
Single Pole Lighted • Snaps into panels from .015" (0.4) to .125" (3.2) thick 
and Non-Lighted • Recommended cutout: .48" (12.2) x 1.08" (27.4) 

f---l.185 ± .010 

Inches 
Millimeters • Wide range of circuits, some VDE approved I. Variety of incandescent and neon lamps 

• Terhnfnal options-quick connect and solder lugs • Variety of colors; including custom 

7- / 30.1 

.&§. 
14.0 

SERIES 17X 
Double-Pole and Single-Pole 
Lighted and Non-Lighted 

3 POSITION 
ONLY 

;'.>,. 1.025 ± .010 

;,910-:::--.... x---

• Matte or gloss finish • Hot stamping & metal bezels 
• Matching panel lights available • Paddle versions available; 'non-lighted only 
• Ratings: UL Recognized and CSA Approved 

161 Series: lOA, '12 HP, 125 VAC; 8A, '12 HP, 250 VAC, lOA, 28 VDC 
162 Series: 12A, '12 HP, 125 VAC; lOA, '12 HP, 250 VAC, 12A, 28 VDC 
163 Series: 16A, 3f4 HP, 125 VAC; 12A, 3f. HP, 250 VAC, 16A, 28 VDC 

Color 

Part No. Rating Rocker Case Circuit 

161-009-009 lOA While Black SPST 
161-029-004 . lOA Red Black SPST 
161-029-006 lOA Red Black SPST 
161-049-006 lOA Amber Black SPST 
161-099-009 lOA Black Black SPST 
161-099-029 lOA Black Black SPOT 
163-029-006 16A Red Black SPST 
163-099-009 16A Black Black SPST 

FEATURES 
• Snaps into panels from 0.15" (0.4) to .125" (3.2) thick 
• Recommended cutout: _880" + _005/- .000 (22.4) x 1.080" ± .005 (27.4) 
• Wide range of circuits, some VDE approved 
• Variety of incandescent and neon lamps 
• Terminal options-quick connect and solder lugs 
• Variety of colors; including custom • Hot stamping & metal bezels 
• Matching panel lights available • Paddle versions available; non-lighted only 
• Ratings: UL Recognized and CSA Approved 

171 Series: lOA, '/2 HP, 125 VAC; 8A, '/2 HP, 250 VAC, lOA, 28 VDC 
172 Series: 12A, '/2 HP, 125 VAC; lOA, '/2 HP, 250 VAC, 12A, 28 VDC 
173 Series: 16A, 3f. HP, 125 VAC; 12A, 3f4 HP, 250 VAC, 16A, 28 VDC 

BARRIER
THK. 

1.025 + _0101'M1 ~ I@ I 
Inches .05 
Millimeters IT 

ITr!J!J 
TYPE 26 

26-:-0 I Part No. I 
Color I 

Rating Rocker I Case I Circuit 

L'7'-029-'09 I lOA Red I Black I 
SPST 

171-099-109 lOA Black Black SPST 
I 

BASIC SNAP-ACTION SWITCHES 
FEATURES TYPE 36 FEATURES 

Lighted or 
Non-Lighted 

Non 
Llghled 
Lighled 
Llghled 

Non 
Non 

Lighled 
Non 

Lighted or 
Non-lighted 

Non 
Non 

6.4125 • DPDT-DB (Form ZZ) contact arrangement 
~ • Provides the option of controlling up to 

.---- 4 isolated circuits 
6.4 

• Uses three momentary double-break 
Butterly® switching mechanisms; 
3PDT-DB Form ZZZ 

> 1 ~.33 • May be wired externally to provide two 
761 commons to form standard DPDT (Form 

. ~ . I CC) switch 
l-t- · Standard contacts are fine silver or gold 

~ ~ plated 
29.5 • End or side solder terminals 
Us • Variety of actuators available 

END SOLDER ~ Ratings: UL Recognized File No. E27957 

• Standard contacts are fine silver 
• End terminals 
• Variety of actuators available 
• Ratings: UL Recognized File No. 

E279577.5Amps @ 125/250 
VAC 75-80% PF 

• Meets requirements of MIL-S-8805/78 

I'M I MIL I ~ 8 Amps @ 125/250 VAC 75-80% PF 
..... __ '--_ -,Spe,--C-,_ Inches • 26-888051 and 26-988051 meets 

requirements of MIL-S-8805/?? 
Mllimelers 

IriCtiEiS SIDE 
MECHANICAL CHARACTERISTICS 

MECHANICAL CHARACTERISTICS 
Pretravel: .050 max. Ove,travel: .012 min. Operating Force: 12 ± 40z_ 
Release Force: !i oz. min. Movement Differential: .020 + .010 - .005 

Contact 
Part No. Circuitry Simultaneity Material Terminal 
26-804 DPDl'OB (Form ZZ) Simultaneous· Silver End Solder 
26-904 Simultaneous * Silver Side Solder 
26-888051 Ref. M 8805/77-001 Gold Plaled End Solder 
26-988051 Ref. M 8805/77-002 Gold Plaled Side Solder 

"WIthin .004" of plunger travel 

SOLDER 

Circuitry 
3 PDT-DB (ZZZ) 

'Within .004" of plunger Iravel 

rrrv.1J7Swl-tches 6615 W. Irving Park Rd. - Chicago,ll60634 
I.JlJ (312) 282-4040. FAX (312) 545-4450 

8·1718 For manufacturers' sales offices, see yellow pages 

Pretravel: .050 max: 
Overtravel: _012 min. 
Operating Force: 16 ± 4 oz. 
Release Force: 4 oz. min. 
Movement Differential: .020 + _010 

Simultaneity 
Simultaneous * 

EEM 1991 
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111YJY! BASIC SNAP-ACTION SWITCHES· 

TYPE 16 
Millimeters 

Inches 

9 

BOTTOM SOLDER 

I'MI ~ I s~~ I 
SPECIFICATIONS 

Contacts 

Part Temperature Fine Gold 
Number Circuit Index Silver Plated 

16-104 To 275°F Ambient X 

16-1042 SPOT To 40QoF Ambient' X FormZ 
16-188051 ReI. MS25476-1 X 

Contacts 
Part Temperature Fine Gold 
Number Circuit Index Silver Plated 
16-204 To 275°F Ambient X 
16-304 SPOT To 275°F Ambient X 

FormZ 
16-388051 Ref. MS 27217-2 X 

16-4034 SPOT To 275°F Ambient X Forme 

TYPE 18 
Sub-Miniature, 7 Amp 
Double-Break 

Millimeters 
Inches 

"A" 

MECHANICAL CHARACTERISTICS 
Operating Force: 
Release Force: 
Pretravel: 
Overtravel: 
Movement Differential: 

5 + 3 oz. - 2 oz_ 
1'/2 OZ_ min_ 

.030 max. 
.006 min_ 

.015 ± .005 

FEATURES 
• Features the Butterfly'" double-break momentary mechanism 
• Wide variety of terminal configurations and styles 
• Gold plated or silver contacts standard 
• Variety of actuators available 
• Ratings: UL Recognized at 10.1 Amps @ 125/250 VAC; CSA Certified at 10.1 Amps @ 

125/250VAC 
• 16-188051 meets requirements of MS25476-1; 16-388051 meets requirements of 

MS27217-2; 488051 meets requirements of MS27217-1 

ELECTRICAL RATINGS @ 28 VDC 
Sea Level 70,000 Feet 

Pretravel: .050 max. 
Forme Res. 10 10 
2 Circuit Ind.- 3 1.5 

Lamp 3 -

Overtravel: .012 min. 
Operating Force:5 oz. + 3 oz. - 2 oz. 
Release Force: 2 oz. min. 

FormZ Res. 10 Amps 10 Amps 
2 Circuit Ind.- 5 Amps 2 Amps 

Lamp 3 Amps -

Movement Differential: .020 ± .005 
Movement Differential 

Type 16-403 Only: .012 ± .005 

LlR - .026 

Contacts Terminal 

Terminll Part Temperature Fine Gold 
Number Circuit Index Silver Plated 

16-4044 To 275°F Ambient x 
16-40441 SPOT x 

End 
Solder 

16-40421 
ForrnZ 

To 400°F Ambient x Bottom 
Solder 

16-488051 SPOT-DB 
Ref. MS 27217-1 x FormZ 

16-5044 
SPOT 

to 275°F Ambient x Bottom, O.C. 
FormZ Taper Tab 

Terminal 

End. Screw 

Side 
Soldar 
Bottom 
Solde, 

FEATURES 
• Single-pole, double-break 
• Utilizes Butterfly" double-break mechanism 
• Gold plated contacts, solder lug or PC terminals are standard 
• 18-488051 meets requirements of MIL-S-8805/76 
• Ratings: UL Recognized File No. E27957, 7 Amps 125/250 VAC 75-80% PF 

CHARACTERISTICS 

"A'· Electrical Over· Operating Release Movement 
Dimension Rating Current Pretravel Travel Force Force Differential 

7 amps 
Form 125/250 VAG 
XorY 8 amps 

3 96 +_~ ~~ 28VOC INO °ci~; Max. °ci~~ Min. 
42 ~~} Grams ~~59:·Mjn. 0.46± 0.20 

.156 +_g~~ 4 amps 
5 ~ ~ oz. .018± .008 

125/250 VAG 
Form 3 amps 

Z 28 VOC INO 

8amp. RES. 
SingleCkt 7 amp IND. 

FormZ 28VOC 
5.08 030 Max. . 006 Min. 5 ~ ~ oz. 11/2 oz. Min . .015± .005 
200 2-Circuit 5 amp RES. 

j;ormZ 3 amp IND. 
28VOG 

SPECIFICATIONS 

Contact "/Ii' 
Part No. Arrangement Contacts Terminals Dimension 

18·40421 SPOT-DB Gold Solder 5.08 
FormZ Plated Lug .200 

18-488051 SPOT-DB Gold Solder 5.08 
(MS27257-1) FormZ Plated Lug .200 

a flliVlSwl-tches 6615 W_ Irving Park Rd_. Chicago, IL 60634 
l.I'l.I' (312) 282·4040. FAX (312) 545·4450 
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1Tr!)!! BASIC SNAP-ACTION SWITCHES 

ACTUATORS FOR TYPE 16, 26, 36 NOTE: Characteristics may vary depending on type of basic switch used in assembly 

Actuator PIN Switch Oper. 
'"Style Series Force 
76-1200 16 402 max 

Roller lever 26 802 max 
36 1202 max 

76-1203 16 2.50z max 
Roller lever 

76-1210 16 2.5 oz max 
lever 26 70zmax 

36 90l max 
76-1220 16 5 + 30z 

Short Roller - 20zmin 
Lever 26 160zmax 

36 16 ± 4 oz 

76-1420 16 1.502 max 
long lever 26 21/2 oz. max 

36 3' /20l max 

ACTUATOR FOR TYPE 18 
78-3000 

Release Movement 
Force Pretravel Over-travel Olff. 

lozmin .. 125 max .025 min .045 ±.011 
l'bozmin .t30max .025 min .054 ±.022 
1'12 oz min .125 max .025 min .055 ±.022 
lozmin .125 max .025 min .045 ±.011 

lozmin .t25 max .025 min .047 ± .013 
202 min . t55 max .025 min .065 max 
2ozr:nin .155 max .025 min .065 max 
202 min .050 max .023 min .020 ±.005 

502 min .050 max .012min .020 + .010 
-.005 

402 min .050 max .012 min .020 + .010 
-.005 

10 grams min .312 max .060 min .135 ±.035 
'h oz min .450 max .030 min .200 max 
'kOl min .450 max .030 min .200 max 

78-3100 
18·3000 Spring Lever Actuator. Integral with 
Mounting Bracket. 

78·3100 Pivot Roller. For cam and slide 
operation. 

MECHANICAL CHARACTERISTICS MECHANICAL CHARACTERISTICS 
Pretravel: Pretravel: 
Overtravel: Overtravel: 
Movement Differential: 

. 125" max. 
. 030" min. 
.030± .015 Movement Differential: 

.125" max . 
.030" min . 
.035± .015 

Operating Force: 
Release Force: 
Operating Point: 

TYPE 14 
20 Amp, Double-Break 

7.75 DIA'-j r
.305 

~ 

20.8 
T2 
~ 
~ 1 ' 

" '" J 20.52 ± 0.38 
1-==45.7- .808±.013 

1 .80 OPER. PT. 

Millimeters 
Inches 

1"'1 • I 
TYPE 11 
Miniature, 10 Amp, Double·Break 

6±2oz. 
2 oz. min. 

.325± .030 

FEATURES 
• Designed to handle loads up to 20 amps 
• Features Butterly'" double· break mechanism 

Operating Force: 
Release Force: 
Operating Point: 

6±2 oz. 
2oz. min. 

.560±.030 

• Available in standard and heavy duty mounting, with basic button, overtravel plunger or 
pivoted lever actuators 

• Sealed button version also available 
• Semirefractory contacts and offset #6 screw type terminals with cup washers are standard 
• Ratings: UL Recognized File No. E27957, 20 Amps @ 125/250/480 VAC. 75·80% PF; CSA 

Certified No. 16388, 1 HP, 125 VAC, 2 HP 250 VAC 

Standard 
Operating Release Pre- Over· Movament Operating Actuator 

ParI No. Circuitry Mounllng Terminal Force Force _I Travel Differential Point Style 

Standard 
14-124 SPOT·OB Standard 12 ± 402. .074 .030 .020 ± .606 Button 

FormZ 3 oz. Min. Max. Min. .007 ± .013 Actuator 

#6 Screw Overtravel 
14-324 SPOl'OB Standard wilhCup 12 ± 402. .074 .219 .020 ± .630 Panel 

FormZ washer 3 oz. Min. Max. Min. .007 ± .036 Mount 

Roller 
14·724 SPOl'OB Standard 5± 2 oz. .156 .060 .046 ± 1.406 ± lever 

FormZ 2 oz. Min. Max. Min. .012 .031 Actuator 

14-72403 SPOT-OB Mounting - 5± 57 grams .165 .060 .046 ± 1.406 ± Roller 
FormZ Plate 2 oz. Min. Max. Min. .017 .034 lever 

FEATURES 
• Available in standard and low force momentary action, as well as reset action 
• Fine silver contacts are standard; Gold plated contacts also' available 
• Wide variety of terminals and actuators 
• Ratings: UL Recognized File No. E27957; CSA File No. 16388 

ELECTRICAL CHARACTERISTICS SPECIFICATIONS 

Millimeters 
Inches 

Circuity 
SPST·OB 
N.C. (Form V) 
or N.O. (Form X) 
SPOT·DB 
(FormZ) 
SPOT·SB 
(Form C) 

125/250VAC 28VDC 

10 amp IND. 
10 amp (75·800tb PF) 15amp RES. 
1/2 HP 125 VAC 
3/. HP 250VAC 

4 amp IND. 
6 amp RES. 

I"I"fII.ilIlSwl-tches 6615 W. Irving Park Rd. • Chicago, Il60634 
•• lJ'lJ' (312) 282-4040 e FAX (312) 545-4450 

Part No. Circuit Tennlnal 

11·102 SPSl'OB N.O. (Form X) End Solder ' 
11·104 SPOT-DB (Form ~ End Solder 
11-204 SPOl'OB (Form #4 Screw 
11-304 SPOT-DB (Form Side Solder 
11-314 SPOl'OB !Form Z) Reset Side Solder 
11-504 SPOT-DB Form Z) Quick Disconnect .250 

MECHANICAL CHARACTERISTICS 
Pretravel: .050 max. 
Overtravel: .015 min. 
Operating Force: 8 ± 3 oz. 
Release Force: 4 oz. min. 
Movement Differential: .020 ± .007 

8·1720 For manufacturers' sales offices, see yellow pages EEM 1991 
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ITr!AYJ BASIC SNAP-ACTION SWITCHES 

ACTUATORS FOR TYPE 11 ACTUATORS MECHANICAL CHARACTERISTICS * * 
Operating Release Pre· Over- Movement Operating 

Part No. Actuator Forte Force Travel Travel Differential Point 

71·1040 
Roller 3.50z. 20z. .093 .062 .030 .671 
Lever Max. Min. Max. Min. .015 ±.031 

71·2010 Over 80z. 402. 050 .215 .020 .828 
Travel +302. Min. Max. Min. .005 +.015 .. Mechanical charactenstlcs when used with BasIc SWitch 11-104 

TYPE 22 FEATURES 
Miniature 10 Amp, Double-Break • Contains two individual switching elements which function simultaneously (within .004" of 

plunger travel) 
12.7 • Fine silver contacts are standard; Gold plated contacts also available 

• Wide variety of terminals styles and actuators 
• Ratings: UL Recognized File No. E27957, 10 Amps ell 1251250 VAC, 75-80% PF '12 HP @ 

125 VAC, 3/4 HP @ 250 VAC 

MECHANICAL CHARACTERISTICS 
Pretravel: .060 max. 
Overtravel: .015 min. 
Operating Force: 17 ± 5 oz. 
Release Force: 4 oz. min. 
Movement Differential: .030 ± .009 
Terminals: Solder (side or end) 

#4 screw '/4" quick disconnect 

ELECTRICAL CHARACTERISTICS 
Circuity Voltage Current 

DPSl'DB N.O. or N.C. 
28VDC 

15 amp RES. 
(Form XX or YV) 10 amp IND 
DPDT·DB 

28VDC 
10 amp RES. 

(Form ZZ) 7 amp IND. 

SPECIFICATIONS 
Part No. Circuit Terminal 

22·104 DPDl'DB ~orm ZZ) End Solder 
22·204 DPDl'DB Form ZZ) #4 Screw 
22-304 DPDl'DB arm ~ Side Solder 
22-504 DPDl'DB Form %" Quick Disconnect 

ACTUATORS-MECHANICAL CHARACTERISTICS * 
Operating Release 

Part No. Actuator Force Force 
Over 

72-2080 Travel (2)· 17± 4 oz. 
Plunger Soz. Min. 

(1 r when used with 22-104 BaSIC Switch or 22-204 BaSIC Switch 
(2)" when used with 22-304 BaSIC Switch 

Pre- Over-
Travel Travel 

.060 .215 
Max. Min. 

ITr!AYJ SEALED SWITCHES 
TYPE 65 FEATURES 

• Ratings up to 15 amps resistive «II 28 VDC 

Movement 
Differential 

.030 
+ .007 

• Provides the ruggedness and reliability to meet demands of industrial & military 

.300 • 

~FRT 
.69 

~> 
1 """".\,."", ~ 

. 320~ ~.850~ 

fMiil 
~ 

applications 
• Available with variety of basic switches: Type 11. Type 16, Type 22 
• Meets the (watertight) requirements per MIL·S·8805 enclosure design symbol 3 
• Wide choice of circuitry, actuators and mountings 
• Optional electrical connections-solder, quick disconnect or screw terminals 
• Wire leads with or without connectors or plugs 
• Temperature range for standard units - 65°F to + 185°F 

SUBMINIATURE SEALED SWITCHES 
(SOLDER LUG TERMINALS STANDARD) 

Part No • Actuator Circuitry P.T. 

65-2010 Pin SPDl'DB .050 
Plunger FormZ max. 

65-3010 Rollar SPDT-DB .120 
Lever FormZ max. 

65-4010 Over SPDT·DB .070 
Travel FonnZ max. 

Electrical Ratings: 5A IND - 28 VDC 5A RES - 125. 250 VAC 

MINIATURE SEALED SWITCHES 
Actuator 

Over Travel 

O.T. 

.012 
min. 

.025 
min. 

.187 
min. 

Electrical Ratings: 7.5A IND, 15A RES - 28VDC. lOA RES -125.250 VAC 

O.F. R.F. 

24 ± 8 oz. 
80z. min. 

16 oz. 5 oz. 
max. min. 

2Y.lb. 8 oz. 
max. min. 

ITIl/.il/lSwl-tches 6615 W. Irving Park Rd.· Chicago,lL 60634 
II l.I'l.I' (312) 282-4040. FAX (312) 545-4450 

EEM 1991 For manufacturers' sales offices, see yellow pages 

Operating 
Point 

.828 

.031 

M.D. 

.010-.030 

.058 max. 

.020 ± 
.010 
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SWITCHES 

Pushwheel Switches 

Front mount 
Models C002,C003,C005,C006 

Rear mount 
Models C022,C055,C077,C088 

Right angle 
Models C222,C777 

The snap-together design allows configuring custom combinations in seconds. 
Switches can also be combined with modular LED displays. 

call or send for free Design Guide 

Front View Side View Panel Cutout 

I T 
B C 

l· 
~ 0 

Model Dimensions (all dimensions are in mm) 
front m A B C D E F 

5100 

C002 7.62 15.0 14.0 24.0 14.0 n x 7.62 +3.2 Switch / Display 
C003 7.62 24.0 22.0 32.0 22.5 n x 7.62 +3.5 
C005 10.0 33.0 30.5 38.5 31.0 n x 10.0 +10.5 
C006 8.0 33.0 30.5 38.5 31.0 n x 8.0 +8.5 
rear m. 
C022 7.62 15.0 14.0 24.0 14.0 n x 7.62 +3.2 
C055 10.0 30.5 30.5 38.5 30.5 nx10.0+20 
C07? 8.0 18.0 24.0 35.4 19.0 n x 8.0 +16 
C088 8.9 25.4 
right a. 
C222 7.62 15.0 14.0 34.5 14.0 n x 7.62 +3.2 
C777 8.0 24.0 24.0 44.4 19.0 n x 8.0 +16 

IVO INDUSTRIES 201 Industrial Way West 
Eatontown, NJ 07724 

For manufacturers' sales offices, see yellow pages 

combination 

Tel. (800) 932-0489 
Tel. (908) 542-5151 
Fax (908) 542-2938 

EEM 1991 



5100 SWITCHES 5100 

, 
Price List for Pushwheel Switches '" 

Model C002 C022 C222 C003 C005 C055 C006 C077 C777 C088 

$ Price each 4.25 4.25 5.65 4.70 5.30 5.30 5.30 4.70 6.50 5.30 
Options: 

Long circuit board. 0.40 0.40 incl. 0.50 0.70 0.70 0.70 0.50 incl. 0.70 
Diodes installed ........... 1.30 1.30 1.30 1.30 1.30 1.30 1.30 1.30 1.30 1.30 
Resistors installed ....... 3.70 3.70 3.70 3.70 3.70 3.70 3.70 3.70 3.70 3.70 
Stop pins installed ....... 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 
Pc-board pins ............... 1.00 1.00 incl. 1.00 1.00 1.00 1.00 1.00 incl. 1.00 
Hexadecimal code ...... n/a n/a n/a 1.10 1.10 1.10 1.10 1.10 1.10 1.10 
Gold plating ................. 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 

,~: 

Side plates (ZS} .......... 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 
Connector (ZF} .......... 2.20 2.20 2.20 2.30 2.30 2.30 2.30 2.30 2.30 2.30 
Spacer (ZM} ............... 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 
Blank hOusing (ZB} .... 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 
Blank housing 1 LED .. n/a n/a n/a 5.00 6.00 6.00 6.00 5.00 5.00 n/a 
Blank housing 2 LED'l:; n/a n/a n/a 6.50 6.50 6.50 6.50 n/a n/a n/a 

Note: Prices may change without notice. Minimum order level: $ 50.00. For OEM quantities calIIVO. 

Part # code example 

Pushwheel . 
codeswitch ____ -.C,_T---1

0312 !U1- LA ·Switches are also available as: 
Model 
e.g. 003 
Codes 
001 = Decimal 0-9 
002 = BCD 
003=+/-
004 = BCD complement 
005 = BCD+ complement 
007 = Hexadecimal 
009=02468 
018 = BCD make-before-break 
Circuit board 
K = short, solder tinned (standard) 
L = long, solder tinned 
H = short, gold plated 
N = long, gold plated 
U = long, solder tinned, with interrupted 

traces (for inst. diodes,resistors,etc.) 
Connection method 
S = plug in (standard) 
N = plug in, diode neg. connection 
P = plug in, diode pos. connection 
L = pc-board pin 
C = pc-board pin, diode neg. connection 
D = pc-board pin, diode pos. connection 
Housing color 
1 = black (standard) 
2 = grey 
Wheel color-------------" 

\. A = white figures on black wheel (standard) 

Iva INDUSTRIES 

• Kelvin Varley Decades 
• Resistance Decades 
• Comparators 
• Custom Assemblies 
Other IVO products include: 

• Modular LED Displays 
• Annunciator Displays 
• Counters 
• Encoders 
• Tachometers 
• Hour Meters 
• Timers 
• Proximity Switches 

call or send for 
free Design Guide 

201 Industrial Way West 
Eatontown, NJ 07724 

Tel. (800) 932-0489 
Tel. (908) 542-5151 
Fax (908) 542-2938 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1723 



5100 SWITCHES 

dAE 142 TECHNOLOGY ORNE, SUITE 100,IRVINE, CA 92718-240'1 
TEL: 800/JAE-PART (523-7278) ·IN CA. 7141753-2600· FAX: 714/753-2699 

o.J'AE Electronics, Inc. 

ROTARY DIP SWITCHES 41J/42J SERIES 
SPECIFICATIONS: . 
No. of switching positions: 10, 16 positions· Life: 10,000 detent 
operations min .• Operating force: 300 g-cm max. at rotor 
center· Operating temperature range: -10°C to +60oC· 
Storage temperature range: - 25°~ to + 75°C· Max. 
recommended non-switching load: 100 mA at 50 VDC • Max. 
recommended switching load· 100 mA at 5 VDC • Dielectric 
withstanding voltage: • 200 Vrms for one minute· Insulation 
resistance: 1000 megohms min .• Switch circuit resistance: 
100 milliohms max. (10 mA 5 VDC) • Weight: 1 gram (Approx.) 

41J -16 POSITION 

OUTLINE DIMENSIONS 
INCHES (mm) 

42J - 16 POSITION 

5100 

• Materials: Housing: Nylon; Contact: Phosphor bronze, gold 
over nickel; PC disk: Glass epoxy, gold over nickel· Dielectric 
withstanding voltage: 250 Vrms for one minute· Weight: 
0.9 gram (Approx,). 

Sealing tape 
is attached 
in this area. 

SWITCH MODEL No.: 

Rotor No. 01 Truth 
Model No. Code Description Color Positions Table 

41J02G BCD 1-2-4-8 Orange 10 B02 
41JI2G BCD 1-2-4-8 Complement Yellow 10 CI2 
41J34G Binary 1-2-4-8, I - 9, 

A - F Marking 
Orange 16 B07 

41J41G Binary 1-2-4-8, I - 9, 
A - F,Marking Complement. 

Yellow 16 CI6 

No_ 01. Housing Rotor Truth 
Model No. Code Description Positions Color Color Table 

42J02G BCD 1-2-4-8 10 Blue Orange B02 
42JI2G Binary 1-2-4-8 Complement 10 Blue Yellow CI2 
42J34G Binary 1-2-4-8 16 Black Orange B07 
42J41G BCD 1-2-4-8 Complement 16 Black Yellow CI6 

SLIDE-DIP SWITCHES 5 * D SERIES 
FEATURES 
• Low profile slide-DIP switch 
• Conforms to TO-116 standard IC packages (51 D and 52D) 
• Machine-insertable with standard automatic insertion 

equipment 
• Recessed actuator types (51 D), raised actuator types (52D) 

and right angle types (53 D) available for Virtually all 
applications 

• Factory-sealed with removable, heat-resistant polyester tape 
to withstand automatic solder and cleaning processes 

ORDERING INFORMATION 
XXD-XX XX 

51 D: Recessed actuator type~1 T. T. 
52D: Raised actuator type ~. --------..... 
53D: Right angle type. . 

Number of poles: 02-1g-------------I 

Blank: Without seal tape (51D and 52 D) 
Bottom ON without seal tape (53D) 

01: With seal tape (51 D and 52D) 
Bottom ON with seal tape (53D) 

02. Bottom OFF without seal tape (53D) 
03: Bottom OFF with seal tape (53D) 

For other requirements, consult JAE. 

SPECIFICATIONS: 
Number of poles: 2-10· Contact Rating: Switching Load: 
100 mA at 50 VDC max .• Non-switching Load: 100 mA at 
5 VDC max .• Minimum Switching Load: 10A at 5 VDC min. 
• Contact Resistance: 100 MO at 1 mA, 5 VDC max .• Insulation 
Resistance: 1000 MO at 100 VDC • Dielectri.c Withsj@nding 
Voltage: 500 VDC for 1. minute· Operating Force: 600g max. 
Resistance to Soldering Heat: Solder Bath: 260oC, 
10 sec .• Hand Solder: 350°C, 3 sec .• Solderabilitv: 235°C, 
2 sec.· Operating Temperature Ranoe: -25°C-+70oC 
• Storage Temperature Range:' -40oC-+B5°C 
• Life: 2000/pole min. • Materials: Contact: Phosphor bronze, 
gold over nickel· Actuator: Nvlon 94HB • Housing: PBT 94V-o. 

The oblique line area is 
sealed with epoxy resin. 

10 POSITION 10 POSITION 

~ i~ • 

OUTLINE DIMENSIONS 
INCHES (mm) 

"A" +0.008 (0.2) 

51D CO] 
~~liHOOtl STROKE 0.039 ~;S -==I:~. (1.0) 

0.142 ±Q,ooe LOT NO, 

~~. (3.6 ±O.2) TAPE SEAL 

A 

!L 
rc::::::Jr===~=, ,~; =', , 

V~¥¥~¥~v , • i . I .. ; 

52D 

CIRCUIT 

STATION 2 3 4 5 

A 0.263 0.363 0.463 0.563 
(6.68) (9.22) (11.76) (14.30) 

B 0.1 0.2 0.3 0.4 
(2.54) (5.08) (7.62) (10.16) 

SID 

HOLE PATTERN 

~~,~i 
O.lP 
(2.54) 

'B" ±O.OO4 (0.1) 
Tolerance in Inches Im~) 

:.X ±O.OO4 (0.1) 
.xx±O.0020 (0,05) 

6 7 

0.663 0.763 
(16.84) (19.38) 

0.5 0.6 
(12.70) (15.24) 

8 

0.863 
(21.92) 

0.7 
(17.78) 

9 

0.963 
(24.46) 

0.8 
(20.32) 

10 

1.063 
(27.00) 

0.9 
(22.86) 

8·1724 For manufacturers' sales offices, see yellow pages EEM 1991 



5100 SWITCHES 5100 

..JAE 142 TECHNOLOGY DRIVE, SUITE 100,IRVINE, CA 92718-2401 
TEL: 800/JAE-PART (523-7278)· IN CA. 714/753-2600· FAX: 714/753-2699 

~~~;~~iC~~~MBWHEEL SWITCHES 22J SERIES 

SPECIFICATIONS: 
No. of switching positions: 10 positions· Life: 2S0,OOO detent· 
Operating force: 400g (max.) • Operating temperature range: 
- 25°C to + 70°C· Storage temperature range: - 40Co to 
+100°C· Dielectric withstanding voltage: SOO Vrms for one 
minute· Insulation resistance: 1000 megohms (100 VDC) • 
Switch circuit resistance: 0.100 ohms max. initial; 0.200 ohms 
max. after life test· Weight: 3 grams (Approx.) • Standard 
color: Black· Electrical ratings: Max. recommended non
switching load: 3A at 28 VDC; Max. recommended switching 
load: 0.12SA at 28 VDC; Min. recommended switching load: 
10 p.A at 0.020 VDC • Materials: Housing: Black nylon; Metal 
contacts: Phosphor bronze for spring, gold over nickel; Circuit 
disk: Glass, epoxy, gold over nickel; Dummy pin: Tin-plated 
phosphor bronze. 

SWITCH MODEL No.: 

Model No. Code Description Number of Positions 
22J"01G DECIMAL 10 
22J"02G BCD 1-2-4-8 10 
22J"12G BCD 1-2-4-8 Complement Only 10 
22J"28G BCD 1-2-4-8 with Complement 10 

22J"56G BCD 1-2-4-8 with Separate Common 10 
To Not True Bits 

22J"IIG 2 Pole Repeating + and - 10 
•• To complete model number, replace •• wIth Onentatlon Number. 

OUTLINE DIMENSIONS 
INCHES (mm) 

STOP PIN HOLES .15 (3.8l) 
Charatt'Qht ~; 

~~ ~~;q 
.08 ThIckness x .025 wide .-:e. 
(.201 x .64w) 

.175 
(4.45) 

,- .100 ±.008 
(2.54 ±.20) 

TERMINAL 
ROW A 

TERMINAL 
ROW 8 

.100 ±.008 
(2.54 ±.20) .125 
(3.1B) 

THUMBWHEEL SIDE 

TERMINAL 
ROW A 

MOUNTING 
PINS 
(2 PlCS) 

Fh 
~~ ..... 

. 126 
(3.20) 

~(2.Q3) ~ §:aracter Height 
MOUNTING 
PIN 

. 175 ±.004 
(4.45 ±.10) 

.050 ±.003 LJIA . 
(1.'Z7 ±.08) 

-+t+++I"',:~ ~ 
tl fl 
.. 2 

-+-.B-OO-±-.004-+--....::C-'~~1 -+ D04 DIA 

T-~~Et~?6E (1.80 ±.10) . 
Tolerances in inches tmm) 
.)Olll:le .010 t t.2S) 

TACTILE-PUSH SWITCHES 61/62T SERIES OUTLINE DIMENSIONS 
INCHES (mm) 

SPECIFICATIONS: 

.~. 
61 T SERIES 62 T SERIES 

No. of switching positions: 62T Series: SPST Momentary· 
Max. recommended switching load: 61T Series: 30 mA at 
12 VDC • Min. recommended switching load: 0.1 mA S VDC • 
Contact bounce: 61T Series: 4 msec. max.; 62T Series: 10 msec. 
max .• Contact resistance: 100m ohms max. at 1 mA S VDC • 
Insulation resistance: 100 meg ohms min. at 2S0 VDC • 
Qielectric withstanding voltage: 2S0 Vrms for one minute· 
Operating force/Stroke: 61T Series: 140 ±30g/0.010 - 0.D18; 
62T Series: 110 30g/0.01 0 ±0.004 • Resistance to solder heat: 
Solder bath 260°C 5 sec.; Hand solder 350°C 3 sec .• 
Solderability: Solder bath 2300 C 2 sec.; Hand solder 230°C 
6 sec .• Shock: 61T Series: 20G. 11 ms; 62T Series: SOG. 11 ms 
• Operating temperature range: - 25°C - + 70°C· Storage 
temperature range: -40°C - +80°C • Life: 61T Series: 
1.000.000; 62T Series: 300.000 • Materials: Contact: Phosphor 
bronze, silver; Pusher: 1S% GF PBT; Housing: 1S% GF -PBT. 

PANEL SWITCHES FP 5 SERIES 
SPECIFICATIONS: 
No. of switching positions: 1 SPST • Life: 1,000,000 cycles per 
key· Contact ratings: 300 mA, 12 VDC • Contact resistance: 
1 ohm max.· Contact bounce: 4 millisecond max .• Key travel: 
0.3 to 0.5mm (0.01 to 0.02) • Key operating force: 150 ±40g • 
Insulation resistance: 100 megohms min. at 100 VDC • 
Dielectric withstanding voltage: 2S0 Vrms for 1 minute· 
Operating temperature range: - 30°C to + 70°C· Storage 
temperature range: -40°C to +80oC. 

STRUCTURE: 

~=~- I A 9 
"TACTILE.pUSH"swltdl L.ED ICorllnotherelectronicPIII'tJ 

• 'f{I 
j , 

HH 

4> 0.472,0.197 Bis 0.144 

• .<'2) ~ci~~~~~ 

md~ 
S 0.2B7 
d (7.3) 

4-RO.011B (0.3),R8:m !gl 
__ 0.118 

(3.0) Ill .. 
J-L'n"-"-I--!..t::e!CID S~ ':!. 

<I> 0.063 (1,6) cia 

°i1~~~ .551+0.039~~ 
-0.020 

(14+1) 
-0.5) 

OUTLINE DIMENSIONS 
INCHES (mm) 

.079 ±.010 

t=::::~:::.:::=tl~(2.0 ±.25) 

.591 
(15) 

FOR COMPLETE ORDERING INFORMATION CONSULT FACTORY 

EEM 1991 For manufacturers' sales offices, see yellow pages 

3.3D7 
(84) 

@ 0 

8·1725 



5100 

SERIES A 

Miniature Rotary Selector 
Switches 
• Built to MIL-S-3786 
• Life 10,000 Cycles 
• Carry 10 Amp Continuous 
• Make & Break 2-5 Amp Res. 

115VAC/28VDC 

• Torque to 5 In. Lbs. 
• M Series QPL to MIL-S-3786/4 

Index Positions Poles/Deck 

15° 24 1.2.3.4.6 
20° 18 1 

22.5° 16 1.2.4 
30° 12 1.2.3.4.6 
36° 10 1.2 
45° 8 1.2 
60° 6 1 
90° 4 1 

SERIES AA 
Designed for Maximum versatility, 
Series AA switches feature Series 
A configuration and performance 
with adjustable stops. 

SWITCHES 5100 

Jan90 MIL Spec, QPL rotary. switches and switching 
systems are engineered for maximum reliability. This 
total dedication to quality has earned Janco switches a 
"seat" on virtually every commercial, space, and military 
air and spacecraft in the free world. These two pages 

provide basic specifications for Janco's five 
extensive families of standard rotary switches 
-all extensively field proven for critical applica
tions. Working from these proven technologies, 

Janco engineers can easily customize a switch 
optimum for your application. Or for more complex 

switching functions, Janco can design and build com
plete switching systems that combine multiple switching 
and related electromechanical functions while decreas
ing component count, weight, and overall system size. 

SERIES B 

Micro·Miniature Rotary 
Selector Switches 
• Built to MIL-S-3786 

• Life 10,000 Cycles 
• Carry 8 Amp Continuous 
• Make & Break .25 Amp Res. 

115VAC/28VDC 

• Torque to 2 In. Lbs. 
• M Series QPL to MIL-S-3786/13 

Index Positions Poles/Deck 

30° 12 1.2.3 
36° 10 1.2 
45° 8 1.2 

o E.C.M. System Switch. 
Instrumentation Console 

o Windscreen Wiper Switch 
o Fire Control Unit 
o Engine Fire Shut Off Switch 

o Tank Turret Sight Control Switch 
o NVIS Green Lighting 

(Night Vision Imaging System) 

SERIES t: 

Power Rotary Switches 
• Built to MIL-S-6807 

• Life 10,000 Cycles 
• Carry 15 Amp Continuous 
• Make & Break 5-10 Amp Res. 

115VAC/28VDC 

• Screw Terminals Only 
• Torque to 8 In. Lbs. 

Index Positions Poles/Deck 

22,5° 16 1 
30° 11 1.3 
36° 9 1 
45° 7 1.2 
90° 4 1.2 

o Temperature Selector Switch 
o Software Data Loader 
o APU Fire Control Switch 
o Heating System (Cabill Temperature 

Control Switch) 

o Combat Systems Display Console 
o Safety Critical Power Switch 
o Radar Warnihg Control 

l iala.".. Janco Corporation Box 3038' 3111 Wlnon"l f.,co =;IAbank CA 91504 
• .... Phone (818)846-1800' Fax (818\ 842-3?~;"' - ,':/ tt910-498 270' 

8·1726 For manufacturers' sales offices. see yellow pages EEM 1991 



5100 SWITCHES 5100 

SWITCHING TECHNOLOGY 
General Specifications Options 

• All Switches Meet or Exceed Environmental Condition • O-Ring Shaft and Panel Seal 
Requirements of MIL-S-3786 and MIL-S-22710. • Combination of Decks 
• Explosion Proof / MIL-STD-202 • Salt Spray / MIL-STD-202 • Bridging Contacts 
• Sand and Dust / MIL-STD-202 • Shock High Impact / MIL-STD-202 • Momentary Positions 
• Shock Medium / MIL-STD-202 • Vibration / MIL-STD-202 • Adjustable Stops 
• Altitude to 70,000 Feet· Moisture Resistance / MIL-STD-202 • Solenoid Driven 
• Thermal Shock / MIL-STD-202 • Panel Seal • Solenoid Latched 

• All Switches Offer Maximum Protection Against RFIIEMI • Keylock 
• Gang Switches 

• All Switches Are Totally Enclosed. • Concentric Shaft Switches 
• Isolated / Guarded Positions 

SERIES D SERIES E 

Pushbutton Rotary Switches 

• Built to MIL-S-22710 

• Life 50,000 Cycles 

Miniature/Micro·Miniature 
Printed Circuit Rotary 
Selector Switches 

• Carry 3 Amp Cont. 

• Make & Break .. 125 Amp Res. 
115VAC/28VDC 

• Available with Standard or 
Coded Outputs, Special Codes 

Also Available 

• M Series QPL to 
MIL-S-22710/18/23/30 

MIL-S-2271 0/23 MIL -S-2271 0/30 

30° 36° 45° 22.5~ 

Max. 
12 10 8 16 Positions 

o Flare Dispenser 
o Missile Safe/Arm Switch 
o Flap Control Switch 
o Autobrake Switch 
o Engine Start Switch 
o Program Integrated Panel 
o Throttle Friction Switch 
o In Flight Refuelling Equipment 
o YAW Trim Switch for Tactile Tests 

Max. 
Index Po,ltions 

SERIES EA, EB, EC 

15° 24 

18° 20 
22° 16 
30° 

, 
12 

36° 10 
45° 8 

SERIES ED, EE 

MIL-S-22710/18 30° 12 

30° 36° 45° 
36° 10 
45° 8 

12 10 8 

o Master Ignition Switch (Helicopter) 
o Propeller De-Icing 
o Wing De-Icing 
o Switch for Digital Flight Data 

Recorder System 
o Rudder Trim Switch 
o Engine Speed Control Switch 
o Airborne Radar System Switch 
o Automatic Pilot Transfer Switch 

• Built to MIL-S-3786; MIL-S-22710 

• Life 25,000 Cycles 

• Carry 3 Amp Cont. 
• Make & Break .. 125 Amp Res. 

115VAC/28VDC 

• Available with Standard or 
Coded Outputs, Special Codes 
Also Available 

• Printed Circuit Construction 

Electrical 
Hardware 
Products 
for Aircraft 
• External Ammeter 

Shunts MIL-S-61-8 
• Flexible Bus Assemblies 
• Bus Bars • Bonding Jumpers 

Janco Corporation Box 3038 • 3111 Winona Ave Buroarlk CA 91504 I_a •• tllll.t. 
Phone (818)846-1800' Fax (818) 842·3396' TWX #9104982701. -

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1727 



5100 SWITCHES 

QjLAMB INDUSTRIES, INC. 
P.O. Box 25110, Portland, Oregon 97225·503/297-8878·800-824-9374· FAX: 503/297-8879 

.5100 

mOMOLVENO 
D~COMETTI 

'i\l (@® ~ @. ® ~ ($) [ill] <® ~(D 
A1, A4, AS 

81,84 

SCM 

SPL63 

~I[~J 
~ 27.2+0.3 ... 

SCA 

ALL DIMENSIONS IN MILLIMETERS 

8-1728 For manufacturers' sales offices, see yellow pages 

A1, A4, AS SERIES 
Rating: 3, 6, 10, 15 Af120VAC 
Temp: 65C I UL & CSA 

105 C f European 
Colors: Standard: Red, Black, 

Brown and White 
Others available on request 

Functions: SPST, SPDT, DPST, DPDT, 
Momentaries, 
illuminated ACIDC 

81, 84 SERIES 
Rating: 4,10,16,20 Af120VAC 
Temp: 65C f UL & CSA 

105C I European 
Colors: Standard: Red, Black, 

Brown and White. 
Others available on request 

Functions: SPST, SPDT, MOM. 
DPST, DPDT IN B4, 
illuminated ACIDC 

SCM SERIES 
Rating: 3, 10, 16 Af120VAC 
Temp: 65C I UL & CSA 

1 05C I European 
Colors: Standard: Red, Black, 

Brown and White. 
Others available on request 

Functions: SPST, SPDT, and 
Momentaries, 
illuminated ACIDC 

SPL63 SERIES 
Rating: 1.5 or 16 A/250VAC 
Temp: 65C U LlCSA 
Colors: Standard: Black 

Body. Red, Green, Amber, 
White, Yellow lenses. Others 
available. 

Functions: SPST, DPST, 
Momentaries, 
illuminated or non. 

SCASERIES 
Rating: 2, 6, 10 Al250VAC 
Temp: 65C ULlCSA 

120C f European 
Colors: Standard: Black, 

and White. Other colors 
available on r~uest 

Functions: SPST 

EEM 1991 



5100 SWITCHES 

QjLAMB INDUSTRIES!lINC. 
P.O. Box 25110, Portland, Oregon 97225·503/297-8878·800-824-9374· FAX: 503/297-8879 

5100 

mOMOLVENO 
O[lCOMnTl 

Switches, Switches/Indicator Lights, Indicator Lights, AC Receptacles 

SCl 

SCR 

ALL DIMENSIONS IN MILLIMETERS 

SCLSERIES 
Rating: 6 AMPS I 250VAC 
Temp: 65C UL/CSA 

125C European 
Thermoplastic or Thermosetting 
available. 
Functions: DPDT up to 

5 positions. 

SCR SERIES 
Rating: 2 or 10 Al250VAC 
Temp: 125C European. 

(UL/CSA Pending) 
Shaft available. 

Functions: DP up to 6 
positions. 

Additional Switches and AC Receptacles from 

~LRMB INDUSTRIES, INC. 

, 

• 1iIF1 

PLEASE SEE SECTION 5100 FOR 
ADDITIONAL LAMB/MOLVENO COMETTI PRODUCTS. 

EEM 1991 For manufacturers' sales offices, see yellow pages 

SWITCHES 

TOGGLES 
TINY TOGGLES 
TINY SLIDES 
DIPS 
PIANO DIPS 
INSERTABlE DIPS 
MINIATURE 
DIP ROTARIES 
KEY SWITCHES 
PUSH BUTTONS 

AC RECEPTACLES 

'M<l6@ ® ~·@IKml ® 
NC-174 6A 125V 
NC-180 15A 125V 
NC-176 10A 250V 
NC-176 15A 250V 
NC-186 15A 250V 

8·1729 



5100 SWITCHES 5100 . 

WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

/: 
ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

flI (213) 452·1229 etJ 
RELAYS SWITCHES TIMERS .:e::~ Aleph International Acro ATC 

Allied Controls Alco Agast'at CIRCUIT 
American-Zettler American Switch Amperite BREAKERS 

CIRCUIT BREAKERS Aromat AMP Ante. FUSES & 

AT&T Aromat Crouzet FUSEHOLDERS 
Airpax 

Bosch Arrow Hart Eagle Signal -. Aromat 
Heinemann C.P. Clare Carlingswitch Guardian 

Potter & Brumfield Coto Cherry Electric Industrial Timer 
Crydom Controls C&K Magnecraft 
EAC EECO Master Electronics 

® 
Elec-Trol Electro-Mech Midte. 

CONNECTORS & Fujitsu Electronic Compo Group National Controls KNOBS 
SOCKETS Gordos Grayhill Omron 

AMP Grayflill landis & Gyr Potter & Brumfield 

@ 
Amphenol Guardian linemaster SSAC 

~ Aromat Hi-G Master Specialties Struthers-Dunn RELAYS Curtis Idec McGill Syracuse Electronics 
Custom Connector ITT Microswitch 
Idee;; line Electric Omron 

LAMPS & LEDS lumberg Magnecraft Oslo TERMINAL BLOCKS 
Master Electronics Master Electronics OTTO Beau 

~ Panduit MEC Saia Buchanan 
Potter & Brumfield Midtex Unimax Curtis 
Souriau Omron Electrovert 

~ Vernitron-Beau Potter & Brumfield Kulka 
Welcon/Welis RBM INDUCTORS ·Magnum 

SchraCk Jeffers Marco 
Siemens RDI 

COUNTERS Sigma Underwriters Safety SWITCHES 

Engler Siantel PHOTOELECTRIC Vernitron-Beau 
Heeon Struthers-Dunn 

Aromat Weidmuller • IVO Telemecanique. 
Dolan-Jenner I I 

Kessler-Ellis Theta-J Omron TRANSFORMERS 
SOLID STATE Master Electronics Triridge Photoswitchl AB Dormeyer 

RELAYS Omron Skan-A-Matic Microtran RELAYS 

Redington FUSES Sola C Red lion Bussmann Stancor 

~ 
Sodeco/Maxmar l'itlelfuse PROXIMITY Thordarson 
Stemco Underwriters Safety 

Agastat Triad 
Veeder-Root 

Electro U.T.C. 

KNOBS Omron INDICATOR LIGHTS 

DIODES Cosmo/Kurz-Kasch WIRE, WIRING 
Generallnstr. 

Raytheon/Panel Producls DEVICES & HWR. 

Q~)':; POTS & RESISTORS Alpha 
I.NDICATORS, Clarostat Belden 

FANS LAMPS & LED Ohmite Buchanan ~'" 
101 Electrovert SOLENOIDS Aromat lEE Havey Hubbell TEMPERATURE U.S. Toyo CONTROLS JKL Iboco 
Leecralt SOLENOID H.H. Smith 

~~ lumex Dormeyer Modor ....... -...-, 
FILTERS Stanley Guardian Panduit 

--'~~" Curtis Sylvania line Electric Pomona 

e-1730 For manufacturers' sales offices, see yellow pages EEM 1991 
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Lucas Ledex Switches 
Rotary Manual Switches • Economy with simplified circuitry • Eliminates auxiliary 

circuit components • Minimizes wiring 

Model Poles- Combinations Contact Makel Carry Dielectric 
Series Throws!Deck Ratings Break 

206 6P60oT 6 Brass/silver plated 0.5A128 VDC 5A 750V 
208 8P45°T 4 (0.25/110 VAG) contact to contact 
210 10P36°T 5 Solid silver 1.0Al28 VDC 
212 12P30oT 6 (0.5A1110 VAG) 
304 4P90oT 2 
306 6P60OT 6 
312 12P30oT 6 

404 4P90oT 2 Brass/silver plated 1.0Al28 VDC 5A 1,000 V 
406 6P60oT 6 (0.5A1110 VAG) contact to contact 
412 12P30oT 7 Solid silver 2.0Al28 VDC 500 V 
504 4P90oT 2 (1.0Al110 VAG) when contacts 
506 6P60OT 6 are insulated 
512 12P30oT 7 back to back 
524 24P15°T 8 

Stepping Switches (Stock Models) • Dielectric clip-to-clip VRMS: 1,000 • Dielectric insulated 
back-to-back clips: 500. Control deGk: notched 

Electrical Poles- Number Additional Total Carry Break Coil to Case Weight 
Positions Throwsl of Load Circuit on Circuitry Resistive Resistive Dielectric (Ib) 

Deck Cells Control Deck Max. Max. VRMS 

4 3P4T 4 1P4T 13P4T 5A 2.5A128 VDC 1,200 0.375 
6 2P6T 5 1P6T 11P6T (0.5A1120 VDG) 1,200 0.406 
8 3P8T 2 1P8T 7P8T 1,200 1.250 
10 1P10T 7 7P10T 1,200 1.313 
10 2P10T 4 8P10T 1,200 1.281 
12 1P12T 5 5P12T 1,000 0.438 

12 1P12T 9 9P12T 10A 5.0Al28 VDC 1,200 1.250 
1 .OAl120 VDC 

Packaged Switches (Stock Models) • Handles high density transfer switching without relays in 
extreme environments 

Poles- Operating Current@ Coil Dielectric Coil Resistance 
Throws! Voltage Rated Coil Duty Strength @20°C 
Deck VDC Voltage Cycle (VRMS) Coil (Ohms±5%) 

13PT2 28 2.5 1/10 1,000 11.03 

18P2T 28 3.5 1/10 1,200 8.02 
22P2T 28 3.5 1/10 1,200 8.02 
35P2T 28 5.0 1/10 1,200 5.67 
39P2T 28 5.7 1/10 1,200 4.91 
40P2T 28 3.6 1/4 1,200 7.72 

~. 
• Use your Visa or Mastercard to save time 
• Same day delivery on stock models 
• Two-week prototyping service for custom designs 

Dielectric Carry Break Amps 
Strengths Resistive Resistive 

(VRMS) Decks Max. 

500 5A 1.0Al28 VDC 
(0.5A1120 VAG) 

500 5A 2.0Al28 VDC 
(1.0Al120 VAG) 

Lucas Ledex k' 
Lucas Ledex Inc. 
P.O. Box 427 
Vandalia, OH 45377-0427 
513/454-2349 ' 
FAX: 513/898-8624 
TWX: 6874241 Telex: 8674243 

EEM 1991 For manufacturers' sales offices, see yellow pages e-1731 



RELATIVE ·QUANTITY SYMBOLS PREFIXES FOR SI UNITS 

#= not equal to Multiple Prefix Symbol 
"" approximately equal to 
oc proportional to 1012 tera T 
< smaIler than 109 giga G 
::;; smaller than or equal to 1(}6 M « much smaller than mega 

> larger than 103 kilo k 
~ larger than or equal to 10-3 milli m » much larger than 

- identical to or equivalent 10-6 micro Il 
i increases 10-9 nano n 
J, decreases 10-12 pico p 

Quantity Symbol SI Unit Symbol Derivation 
acceleration a m s-2 velocity /time 
acceleration due to g m s-2 velocity /time 

gravity 
amount of substance n mole mol mole fraction (n) used 
amplification factor Jl a ratio 

angle 8.,<p.,cx I 

angle of incidence degree or radian 

angle of refraction r degree or radian 

angle, Bragg e number 

angle, critical c degree or radian 

anode slope resistance RA ohm n AVa/"la 

area A metres squared m2 I x b 

atomic number Z a number number of protons 
Avogadro constant L,NA r'Jmber 
breadth b metre m fundamental unit 
capacitance C farad F charge/p.d. 

charge, electric Q coulomb C current x time 

charge on electron e coulomb C 1·6 x 10-19 C 

conductance G ohm-I 0-1 reciprocal of resistance 
current, electric I ampere A fundamental unit 

decay constant A a ratio 

density p kgm-3 mlV 

distance along path s metre m fundamental unit 

efficiency 1) a ratio work output!work input 

electrochemical equiv. gC-1 mass/charge 
electromotive force E volt V energy/charge 
electron e 
energy E joule J Nm 

energy, kinetic Ek joule J N m. Ek = 112m\) 2 

energy, potential Ep joule J Nm.Ep=mgh 

Faraday constant F coulomb mo)-i Cmol- l 96,500 C mor-l 
field strength, electric E Vm-I potential gradient: p.d./dist. 

field-strength magnetic H ampere-turns current x no. of turns 

flux, magnetic <I> weber Wb e.m.f/rate of change of flux 

flux d~nsity B tesla T flux/area 
focal length f metre m 
force F newton N kgm s-2 

free energy AG joule J 

frequency f hertz Hz oscillations/time 
gas constant r joule J energy 
half-life,radioactivity '112 second fundamental unit 
heat capacity C JK-I quantity of heat/temp. rise 

heat of reaction AH joule J heat energy 

heat capacity, specific c J K-I kg-I heat capacity/mass 
heat, quantity of q joule J energy 



Quantity Symbol SI Unit Symbol Derivation 
height h metre m fundamental unit 

image distance u metre m fundamental unit 

inductance, mutual M henry H induced e.mJ./rate of change of current 
inductance, self L henry H 
intensity of radiation / a number 
latent heat L joule quantity of heat 
latent heat, specific / J kg-I quantity of heat 

latent heat, molar Lm joule mol -I J quantity of heat 
length , metre m fundamental unit 
magnetizing force H ampere-turns 
magnetic moment m Wbm torque in unit magnetic field 
magnification, linear m a ratio 
mass m kilogramme kg fundamental unit 
mass number A a number number of neutrons + protons 
molar volume Vm (dm3 ) volume of I mole 
molar solution M a ratio moles/dm3 

moment of force Nm force x perp. distance 

neutron number N a number number of neutrons 
number n 
number of molecules N 
number turns on coil n a number 
number order spectrum p a number 
object distance u metre m fundamental unit 
peak current /0 ampere A see current 
peak e.mJ. Eo volt V see e.mJ. 
period T second fundamental unit 

permeability P Hm-I henry/metre 

permeability, vacuum Po Hm-I 

permeability, relative Pr a ratio P = J1. 

Fm-I 
Po 

permittivity 10 farad/metre 
permittivity, vacuum Eo Fm-I farad/metre 

permittivity, relative lOr a ratio Er = E 
Eo 

potential, electric V volt V energy/charge 
potential difference V volt V enerfY /charge 
power p watt W J s-

pressure p pascal Pa N m-2: force/area 
radius metre m fundamental unit 
reactance X ohm Q EoIIo 
refractive index n a ratio 
resistance R ohm Q p.d'/current 

resistivity, electrical P ohm·metre resistance x length 

relative density d a ratio Psub/ Pwater 

r.m.s. current [r.m.s ampere A see current 
r.m.s. voltage Vr.m.s volt V see e.m.f. 
sl it separation s metre m fundamental unit 
tension T newton N see force 

temperature, Celsius e degree C °C from kelvin 

temp. interval e degree ° or K 

temp. absolute T kelvin K fundamental unit 
thickness d metre m fundamental unit 
time t second fundamental unit 
torque T Nm see moment 
turns ratio T a ratio nsec/nprim 
(unit of electricity) kWh kilowatt x hour 

velocity u,U ms· 1 distance/time 

velocity, angular (J) second- I s·1 angle/time 

velocity, e.m.waves c m s·1 

velocity of sound u m s·1 

volume V metre cubed m3 I x b x h 

wavelength A metre m fundamental unit 

work w joule J force x distance (Nm) 
weight W newton N kg m s-2or '!,lg 



5100 SWITCHES 

engineered switches. 

5100 

McGILL MFG. CO., INC" ELECTRICAL DIV., 
VALPARAISO, IN 46383 (BOO) 233-8828 

TOGLITE™ LIGHTED TOGGLE SWITCHES 
• Broad Selection of bat styles, colors, indicating plates 

and legends to fit design and functional requirements. 
• Reliable, long-life mechanisms for exceptional 

performances. 
• Variety of circuit arrangements. 
• Environmental ratings-150°F., 85% relative 

humiditY. 
• Choice of tenninals: Screw, 1/4" wide spade, or solder. 
• Choice of lights: 6V, 14V, 28Vor 250V AC, 125V AC 

Standard. . 

15Amp2nVAC 
3/4 HP 125-2nv AC 
Single Pole & Double Pole 
Case Dimensions 
1.35" x .80" 
15132" -32 thd. bushing 
ULListed 
CSA Approved 

DESIGNER LINE TOGGLE SWITCHES 
• Choice of designer-style lighted or unlighted bats in 

colors to your specifications. 
• Reliable, long-life mechanism for exceptional 

performance. 
• Polycarbonate or die-cast zinc coverplates. 
• 25,OOO-hour 14V incandescent standard (other incan

descent and neon lamps available on special order). 
• Environmental ratings: 150°F., 85% relative humidity. 
• Choice of tenninals: Screw, 1/4" wide spade, or solder. 

15Amp2nVAC 
3/4 HP 125-2nV AC 
Single Pole & Double Pole. 
Case Dimensions: 1.35" x .80" 
15132" thd. bushing 
ULListed 
CSA Approved 

STANDARD TOGGLE SWITCHES 20A125VAC 
10A 250 V AC 

ROCKER AND PADDLE 
SWITCHES 

MINIATURE ROCKER 
SWITCHES 

• Wide selection of circuitry, ratings, tenninals. 
• Time-proven, reliable long-life mechanism. 
• Variety of bat styles and colors. 
• SP, DP, 3+4 pole models available. 

UL Listed 
CSA Approved 

• Distinctive styling-With your choice of stan
dard or specially designed actuators to meet 
style requirements. 

• Reliability-Mechanical excellence from one 
of the most experienced manufacturers of 
switches of this type. 

• Extra electrical capacity-20 Amp models 
provide an extra margin of reliability. 

• Broad range of variations-Terminals, cir
cuitry, coverplates, actuators are available or 
can be engineered to fit your needs. 

• Choice of Stylette™-(new softer de
signer lines that enhance product styling) 
or standard miniature rocker switches. 

• Choice of illuminated or solid two surface 
smooth colored rocker. . 

• Rocker colors available
Light-Clear-Amber-Red--Green--Blue 
Non-lighted-White-Black-Red 
(other colors, consult factory). 

1 HP 125-250 V AC 
20 A 250 V AC Non-Inductive 
Also available 25 A 125-250 V AC 
Non-Inductive 

UL Listed 
C.S.A. Approved 
Silver cadmium oxide contacts 
Brown general-purpose phenolic cases 
Nickel plated bats 

0801 SP and 0801 DP Series 
UL Listed CSAApproved 
20 Amp 277V AC 16 Amp 277V AC 
1112HP 125-250V AC 1112HP 125-250V AC 
20 Amp 12VDC 

1801 SP and 1801 DP Series 
UL Listed CSAApproved 
6 Amp 125VAC 
3 Amp 250VAC 
1/4HP 125-250VAC 
6 Amp 12VDC 
Case Dimensions: 1 15/64" x 51/64" 

• Plastic snap-in bezels-for fast easy 
installation. 

• Available in black & white bezels 
(other colors, consult factory). 

• Terminals-1/4" quick disconnect
standard. Also available 16-ga. wire. 

• Lamps-115V AC neon standard. Also 
available 6V ACor DC, 14V AC or DC, 28V 
AC or DC & 250V AC neon. 

McGILL MANUFACTURING COMPANY, INC., ELECTRICAL DIVISION, VALPARAISO, IN 46383 
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5100 SWITCHES 5100 

engineered switches M~GILL: McGILL MFG. CO., INC., ELECTRICAL DIV., 
VALPARAISO, IN 46383 (800) 233-8828 

1506 SERIES ROTARY ACTUATED SWITCHES 
• plug-in and non plug-in body styles with convenient 

on-the-spot adjusting 
• wobble actuated switches have flexible levers that 

operate with any movement except direct pull 
• rollers on side plungers in horizontal position 
• head adjusts clockwise and counterclockwise 
• light on indicator versions wire to N.O. circuit 
• Meet NEMA 1,3.4, and 13 standards 

1505 SERIES MINIATURE PRE-WIRED ENCLOSED SWITCHES 
• pre-wired at factory with industrial quality cable 

(SJTO) 
• eliminate need to wire at switch, so they're ideal for 

use in limited access areas 
• gang-mountable to build multi-plunger switch .63" 

between plunger 
• seals keep liquids from entering switch cavity 
• complete range of actuators, including plain and 

roller plungers, and side rotary 
• Meet NEMA 1, 3, 4, 12 and 13 

1502 SERIES COMPACT ENCLOSED SWITCHES 

'

So';;; 

... 

• side and flange mounted switches available with 
or without actuator seal boots 

• combination insulator/seal cemented inside bottom 
enclosure 

• lead washers seal mounting holes on side mount 
switches 

• side mounts installed with #6 screwshead adjusted 
clockwise and counterclockwise operation 

• removal of bottom enclosure exposes terminals 
for easy wiring 

• N EMA 1 rated 

0852 EURO-STYLED ROCKER SWITCHES 
• patented sleek, rounded ultra-modern design 
• rugged, reliable rocker mechanism proven in 

millions of applications 
• fits standard cutouts 
• available with moisture-resistant seals 
• .187 spade, screw terminals, solder and wire 

leads optional 

Circuitry: SPOT, OPOT 
Types: Side/Top Rotary, 
Maintained, Center Neutral, 
Plain Top, Roller, Roller
Side Plungers, Wobble, 
Coil Spring 
Body Styles: Plug-in, Non
Plug-in 1/2" or 3/4" conduit 
Make/Break Voltages: 
120, 240, 480, 600 VAC; 
120,240 VOC 
UL Listed 
CSA certified 

Circuitry: SPOT 
Types: Plain, Boot-Sealed, 
Roller and Cross-Roller 
Plunger, Side Rotary 
Make/Break Voltages: 
120, 240 VAC; 28 VOC 
UL Listed 
CSA certified 

Circuitry: SPOT, OPOT 
Types: Straight, Roller 
Plunger, Roller Lever, One
Way Roller Lever, Manual, 
Coil Spring 
Body Styles: Side or 
Flange mounted, with/ 
without seal boot 
Make/Break Voltages: 
125, 250, 480, 600 VAC; 
125,250 VOC 
UL Listed 
CSA certified 

Circuitry: SPOT, OPOT 
Types: one-light, two-lights, 
non-lighted with three dif
ferent rocker colors: red, 
white, black 
Electrical: 15A, 277V AC; 
3/4 HP, 125-277V AC; 
6-28V DC Incandescent; 
115V Neon 
Terminals: 114" Spade 
UL Listed 
CSA certified 

McGILL MANUFACTURING COMPANY, INC., ELECTRICAL DIVISION, VALPARAISO, IN 46383 
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5100 SWITCHES 5100 

engineered switches M~GILL: McGILL MFG. CO., INC., ELECTRICAL DIV., 
VALPARAISO, IN 46383 (800) 233-8828 

1506 SERIES ROTARY ACTUATED SWITCHES 
• plug-in and non plug-in body styles with convenient 

on-the-spot adjusting 
• wobble actuated switches have flexible levers that 

operate with any movement except direct pull 
• rollers on side plungers in horizontal position 
• head adjusts clockwise and counterclockwise 
• light on indicator versions wire to N.O. circuit 
• Meet NEMA 1,3.4, and 13 standards 

1505 SERIES MINIATURE PRE-WIRED ENCLOSED SWITCHES 
• pre-wired at factory with industrial quality cable 

(SJTO) 
• eliminate need to wire at switch, so they're ideal for 

use in limited access areas 
• gang-mountable to build multi-plunger switch .63" 

between plunger 
• seals keep liquids from entering switch cavity 
• complete range of actuators, including plain and 

roller plungers, and side rotary 
• Meet NEMA 1, 3, 4, 12 and 13 

1502 SERIES COMPACT ENCLOSED SWITCHES 

'

So';;; 

... 

• side and flange mounted switches available with 
or without actuator seal boots 

• combination insulator/seal cemented inside bottom 
enclosure 

• lead washers seal mounting holes on side mount 
switches 

• side mounts installed with #6 screwshead adjusted 
clockwise and counterclockwise operation 

• removal of bottom enclosure exposes terminals 
for easy wiring 

• N EMA 1 rated 

0852 EURO-STYLED ROCKER SWITCHES 
• patented sleek, rounded ultra-modern design 
• rugged, reliable rocker mechanism proven in 

millions of applications 
• fits standard cutouts 
• available with moisture-resistant seals 
• .187 spade, screw terminals, solder and wire 

leads optional 

Circuitry: SPOT, OPOT 
Types: Side/Top Rotary, 
Maintained, Center Neutral, 
Plain Top, Roller, Roller
Side Plungers, Wobble, 
Coil Spring 
Body Styles: Plug-in, Non
Plug-in 1/2" or 3/4" conduit 
Make/Break Voltages: 
120, 240, 480, 600 VAC; 
120,240 VOC 
UL Listed 
CSA certified 

Circuitry: SPOT 
Types: Plain, Boot-Sealed, 
Roller and Cross-Roller 
Plunger, Side Rotary 
Make/Break Voltages: 
120, 240 VAC; 28 VOC 
UL Listed 
CSA certified 

Circuitry: SPOT, OPOT 
Types: Straight, Roller 
Plunger, Roller Lever, One
Way Roller Lever, Manual, 
Coil Spring 
Body Styles: Side or 
Flange mounted, with/ 
without seal boot 
Make/Break Voltages: 
125, 250, 480, 600 VAC; 
125,250 VOC 
UL Listed 
CSA certified 

Circuitry: SPOT, OPOT 
Types: one-light, two-lights, 
non-lighted with three dif
ferent rocker colors: red, 
white, black 
Electrical: 15A, 277V AC; 
3/4 HP, 125-277V AC; 
6-28V DC Incandescent; 
115V Neon 
Terminals: 114" Spade 
UL Listed 
CSA certified 

McGILL MANUFACTURING COMPANY, INC., ELECTRICAL DIVISION, VALPARAISO, IN 46383 
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5100 SWITCHES 5100 

engineered, switches M.~GILL.: McGILL MFG. CO., INC., ELECTRICAL DIV., 
VALPARAISO,IN46383 (800)233-8828 

, , 

LIGHTED ROCKER SWITCHES WITH SNAP-ON COLORED CAPS 

0851, 1851, 1861, 0871 , 1871 , 0881 and 
1881 switch series standard construction 
features: ' 
These switches nave black plastic bezels for 
snap-in-mounting, 1/4" quick-disconnect 
spade terminals, 115V neon lamps. Available 
with 6-28V DC incandescent lamp consult 
factory. Optional splash-resistant gasket 
model available-request new SealtiterM 
switch. 

Underwriters' Lab. Inc. Listed 
CSA Approved 
0851,0861,0871,0881 
15 Amp 277V AC 
3/4 HP·125 277V AC 

1851, 1861, 1871, 1881 
6Amp125VAC 
3 Amp 277VAC 
1/4 HP-125277V AC 

SINGLE POLE (Black Bezel. White Rocker. Red Lens) SINGLE POLE UGHTED (Black Bezel) SEALTITE™ SWITCHES 
Circuit Arrangement 

CATALOG NUMBERS B 

~ 
Pole. Lights 

Spade Terminals 

A • C 15A(OB51) SA (1851) 

ON - OFF SPST 1 0851-1301 1851-1301 

ON OFF ON SPOT 2 0851-2302 1851-2302 

ON - ON SPDT 2 0851-2303 1851-2303 

(ON) - OFF SPST 1 0851-1304 1851-1304 

(ONI OFF (ON) SPOT 2 0851-2305 1851-2305 

(ON) OFF ON SPOT 2 0851-2306 1851-2306 

ON - (OFF) SPST 1 0851-1307 1851-1307 

(ON) - ON SPOT 2 0851-2308 1851-2308 

( ) '" Momentary. 

Circult Arrangement 
CATALOG NUMBERS B 

~ 
Poles Lights 

Spade Tem1inals 

A • C 15A(OB711 6A(1871) 

ON - OFF SPST 1 0871·1601 1871-1601 

ON OFF ON SPDT 2 0871-2602 1871-2602 

ON - ON SPDT 2 0871-2603 1871-2603 

(ON) - OFF SPST 1 0871-1604 1871-1604 

(ON) OFF (ON) SPDT 2 0871-2605 1871-2605 

(ON) OFF ON SPOT 2 0871-2606 1871-2606 

ON - (OFF) SPST 1 0871-1607 1871-1607 

() Momentary. Above numbers do no1 mclude c::ap. 

Protects switch against liquids, dust, 
dirt and many other contaminants. 
Lighted or unlighted versions. Consult 
factory for part number. 

DOUBLE POLE (Black Bezel. White Rocker. Red Lens) DOUBLE POLE UGHTED (B)ack Bezel) SNAP-ON COLORED CAPS 
Circuit Arrangement 

CATALOG NUMBERS • 
~ 

Poles lights 
Spade Terminals 

A • C 15A(0861) 6A(1861) 

ON - OFF DPST 1 0861-1301 1861-1301 

Circuit Arrangement 
CATALOG NUMBERS • 

~ 
Poles lights 

Spade Terminals 

A 8 C 15A(08811 6A (18811 

ON - OFF DPST 1 0881-1601 1881-1601 

eoo", Full Cap 'hC8p Curved Full Curved Fulr 
Se" .... Serrated Satin Clear Satin Opaque 

Cap C.p 

White 087HlOOO 087HlO10 087HlO20 087HlO30 

Clear 087Hl100 0871-0110 0871-0120 0871.()130 

ON OFF ON DPDT 2 0861-2302 1861-2302 ON OFF ON DPDT 2 0881-2602 1881-2602 
Amber 0871-0200 0871-0210 0871-0220 087Hl230 

ON - ON DPDT 2 0861-2303 1861-2303 

(ON) - OFF DPST 1 0861-1304 1861-1304 

(ON) OFF (ON) DPDT 2 0861-2305 1861-2305 

(ON) OFF ON DPDT 2 0861-2306 1861-2306 

ON - (OFF) DPST 1 0861-1307 1861-1307 

ON - ON DPDT 2 0881-2603 1881-2603 

(ON) - OFF DPST l' 0881-1604 1881-1604 

(ON) OFF (ON) DPDT 2 0881-2605 1881-2605 

(ON) OFF ON DPDT 2 0881-2606 1881-2606 

ON - (OFF) DPST 1 0881-1607 1881-1607 

Red 0871-0300 0871-0310 0871-0320 0871.()330 

Green 0871-0400 0871-0410 087Hl420 0871-0430 

Blue 0871-0500 0871-0510 0871-0520 0871-0530 

Chrome - - - 0871-0730 

Black 0871-0800 0871-0810 0871-0830 

(ON) - ON DPDT 2 0861-2308 1861-2308 (ON) - ON DPDT 2 0881-2606 1881-2608 

( ) = Momentary (I Momentary. Above numbers do nOI mclude cap. 

SNAP-ACTION SWITCHES 
2600 Series 
20 Amp 125-250V AC 
1 HP 125-250V AC 

2700 Series 
20 Amp 125-250V AC 
1 HP 125-250V AC 

2 HP250VAC 
SPOT & SPST, NO or NC 
Less than .005" differential travel 
Operating force 20 oz. max. 
Underwriters' Laboratories,lnc. Listed 
GSA Approved 
Dimensions 113116" x 41/64" x 41/64" 
Standard Terminals 
Spade Terminals .250" x .032" 

2 HP250VAC 
Underwriters' Laboratories, Inc. Listed 
CSA Approved 
DimenSions 121/64" x 1-13/16" x 43164" 
Spade Terminals .250" x .032" 

MINIATURE SNAP
ACTION SWITCHES 

McGill® 4n5 Series Rolling Cam" 
SNAP-ACTION SWITCHES. An 
engineering breakthrough that 
provides 150,000,000 cycle reli-

CATALOG NUMBERS OPERATING CHARACTERISTICS 

ability, less contact bounce (1.5 
millsec), LIGHT OPERATING 
FORCE-75gm. Max. 

4777 Series available rated: 
15 Amp 125-250V AC, 1/2 HP 125-250V AC 
25 Amp 125-250V AC, 1 HP 125V AC 
2 HP 250V AC, 85°C. Max. Ambient Temp. 

ACTUATOR 
Basic plunger 

Short rigid leVer 

Long rigid lever 

Short rigid 
lever w/roller 
Long rigid, 
leVer w/roller 

SPADE TERMINALS Operating 
SPOT SPST SPST Force 

NO NC Max, gm. 

4775-1100 4775-1200 4775-1300 75 

4775-1120 4775-1220 4775-1320 75 
4775-1130 4775-1230 4775-1330 37 

4775-1140 4775-1240 4775-1340 75 

4775-1150 4775-1250 4775-1350 37 

Release Movement Pre- Total 
Force Ditt. travel Over-

lravel Min,gm_ Max, In, ·Max.ln. 
Min. In. 

10 .016 _047 _050 

9 ,018 ,052 ,050 

4 .037 ,108 ,090 

9 ,018 ,052 ,050 

4 .037 ,108 .090 

Actuator 
Length 

27/32 

113132 

25/32 

1"/32 

10 Amp 
125-250VAC 

Simulated roller 4775-1160 4775-1260 4775-1360 37 5 .033 _096 ,090 19/32 
. , Underwriters' Laboratories, Inc. Listed; NOTE: Operating characll!lis1ics are gMlO for leve!lI motl11ed ,n the SIIP1111rt fartfIest from tile plunger. When the lever.! are mounted 

CSA Approved in the support closest to the plJnger. nlliliply the given foo:e values by :;7 and the Irnvel values by 1.76 to oblain the correct values. 
1/2 HP 125-250V AC 
4Amp "L" 125V AC 

Optional UL 100,000 cycle listing and 20.1 Amp 4600 Series 15 Amp switches with berylium 
Case Dimensions: 1 3132" x 5/8" x 13132" copper mechanism also available. \ 

SWITCH BUYER HOTLINE (aoo) 233-8828; FAX (219) 465-2456; PHONE (219) 465-2200 

8-1736 For manufacturers' sales office~, see yellow pages EEM 1991 
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engineered, switches M.~GILL.: McGILL MFG. CO., INC., ELECTRICAL DIV., 
VALPARAISO,IN46383 (800)233-8828 

, , 

LIGHTED ROCKER SWITCHES WITH SNAP-ON COLORED CAPS 

0851, 1851, 1861, 0871 , 1871 , 0881 and 
1881 switch series standard construction 
features: ' 
These switches nave black plastic bezels for 
snap-in-mounting, 1/4" quick-disconnect 
spade terminals, 115V neon lamps. Available 
with 6-28V DC incandescent lamp consult 
factory. Optional splash-resistant gasket 
model available-request new SealtiterM 
switch. 

Underwriters' Lab. Inc. Listed 
CSA Approved 
0851,0861,0871,0881 
15 Amp 277V AC 
3/4 HP·125 277V AC 

1851, 1861, 1871, 1881 
6Amp125VAC 
3 Amp 277VAC 
1/4 HP-125277V AC 

SINGLE POLE (Black Bezel. White Rocker. Red Lens) SINGLE POLE UGHTED (Black Bezel) SEALTITE™ SWITCHES 
Circuit Arrangement 

CATALOG NUMBERS B 

~ 
Pole. Lights 

Spade Terminals 

A • C 15A(OB51) SA (1851) 

ON - OFF SPST 1 0851-1301 1851-1301 

ON OFF ON SPOT 2 0851-2302 1851-2302 

ON - ON SPDT 2 0851-2303 1851-2303 

(ON) - OFF SPST 1 0851-1304 1851-1304 

(ONI OFF (ON) SPOT 2 0851-2305 1851-2305 

(ON) OFF ON SPOT 2 0851-2306 1851-2306 

ON - (OFF) SPST 1 0851-1307 1851-1307 

(ON) - ON SPOT 2 0851-2308 1851-2308 

( ) '" Momentary. 

Circult Arrangement 
CATALOG NUMBERS B 

~ 
Poles Lights 

Spade Tem1inals 

A • C 15A(OB711 6A(1871) 

ON - OFF SPST 1 0871·1601 1871-1601 

ON OFF ON SPDT 2 0871-2602 1871-2602 

ON - ON SPDT 2 0871-2603 1871-2603 

(ON) - OFF SPST 1 0871-1604 1871-1604 

(ON) OFF (ON) SPDT 2 0871-2605 1871-2605 

(ON) OFF ON SPOT 2 0871-2606 1871-2606 

ON - (OFF) SPST 1 0871-1607 1871-1607 

() Momentary. Above numbers do no1 mclude c::ap. 

Protects switch against liquids, dust, 
dirt and many other contaminants. 
Lighted or unlighted versions. Consult 
factory for part number. 

DOUBLE POLE (Black Bezel. White Rocker. Red Lens) DOUBLE POLE UGHTED (B)ack Bezel) SNAP-ON COLORED CAPS 
Circuit Arrangement 

CATALOG NUMBERS • 
~ 

Poles lights 
Spade Terminals 

A • C 15A(0861) 6A(1861) 

ON - OFF DPST 1 0861-1301 1861-1301 

Circuit Arrangement 
CATALOG NUMBERS • 

~ 
Poles lights 

Spade Terminals 

A 8 C 15A(08811 6A (18811 

ON - OFF DPST 1 0881-1601 1881-1601 

eoo", Full Cap 'hC8p Curved Full Curved Fulr 
Se" .... Serrated Satin Clear Satin Opaque 

Cap C.p 

White 087HlOOO 087HlO10 087HlO20 087HlO30 

Clear 087Hl100 0871-0110 0871-0120 0871.()130 

ON OFF ON DPDT 2 0861-2302 1861-2302 ON OFF ON DPDT 2 0881-2602 1881-2602 
Amber 0871-0200 0871-0210 0871-0220 087Hl230 

ON - ON DPDT 2 0861-2303 1861-2303 

(ON) - OFF DPST 1 0861-1304 1861-1304 

(ON) OFF (ON) DPDT 2 0861-2305 1861-2305 

(ON) OFF ON DPDT 2 0861-2306 1861-2306 

ON - (OFF) DPST 1 0861-1307 1861-1307 

ON - ON DPDT 2 0881-2603 1881-2603 

(ON) - OFF DPST l' 0881-1604 1881-1604 

(ON) OFF (ON) DPDT 2 0881-2605 1881-2605 

(ON) OFF ON DPDT 2 0881-2606 1881-2606 

ON - (OFF) DPST 1 0881-1607 1881-1607 

Red 0871-0300 0871-0310 0871-0320 0871.()330 

Green 0871-0400 0871-0410 087Hl420 0871-0430 

Blue 0871-0500 0871-0510 0871-0520 0871-0530 

Chrome - - - 0871-0730 

Black 0871-0800 0871-0810 0871-0830 

(ON) - ON DPDT 2 0861-2308 1861-2308 (ON) - ON DPDT 2 0881-2606 1881-2608 

( ) = Momentary (I Momentary. Above numbers do nOI mclude cap. 

SNAP-ACTION SWITCHES 
2600 Series 
20 Amp 125-250V AC 
1 HP 125-250V AC 

2700 Series 
20 Amp 125-250V AC 
1 HP 125-250V AC 

2 HP250VAC 
SPOT & SPST, NO or NC 
Less than .005" differential travel 
Operating force 20 oz. max. 
Underwriters' Laboratories,lnc. Listed 
GSA Approved 
Dimensions 113116" x 41/64" x 41/64" 
Standard Terminals 
Spade Terminals .250" x .032" 

2 HP250VAC 
Underwriters' Laboratories, Inc. Listed 
CSA Approved 
DimenSions 121/64" x 1-13/16" x 43164" 
Spade Terminals .250" x .032" 

MINIATURE SNAP
ACTION SWITCHES 

McGill® 4n5 Series Rolling Cam" 
SNAP-ACTION SWITCHES. An 
engineering breakthrough that 
provides 150,000,000 cycle reli-

CATALOG NUMBERS OPERATING CHARACTERISTICS 

ability, less contact bounce (1.5 
millsec), LIGHT OPERATING 
FORCE-75gm. Max. 

4777 Series available rated: 
15 Amp 125-250V AC, 1/2 HP 125-250V AC 
25 Amp 125-250V AC, 1 HP 125V AC 
2 HP 250V AC, 85°C. Max. Ambient Temp. 

ACTUATOR 
Basic plunger 

Short rigid leVer 

Long rigid lever 

Short rigid 
lever w/roller 
Long rigid, 
leVer w/roller 

SPADE TERMINALS Operating 
SPOT SPST SPST Force 

NO NC Max, gm. 

4775-1100 4775-1200 4775-1300 75 

4775-1120 4775-1220 4775-1320 75 
4775-1130 4775-1230 4775-1330 37 

4775-1140 4775-1240 4775-1340 75 

4775-1150 4775-1250 4775-1350 37 

Release Movement Pre- Total 
Force Ditt. travel Over-

lravel Min,gm_ Max, In, ·Max.ln. 
Min. In. 

10 .016 _047 _050 

9 ,018 ,052 ,050 

4 .037 ,108 ,090 

9 ,018 ,052 ,050 

4 .037 ,108 .090 

Actuator 
Length 

27/32 

113132 

25/32 

1"/32 

10 Amp 
125-250VAC 

Simulated roller 4775-1160 4775-1260 4775-1360 37 5 .033 _096 ,090 19/32 
. , Underwriters' Laboratories, Inc. Listed; NOTE: Operating characll!lis1ics are gMlO for leve!lI motl11ed ,n the SIIP1111rt fartfIest from tile plunger. When the lever.! are mounted 

CSA Approved in the support closest to the plJnger. nlliliply the given foo:e values by :;7 and the Irnvel values by 1.76 to oblain the correct values. 
1/2 HP 125-250V AC 
4Amp "L" 125V AC 

Optional UL 100,000 cycle listing and 20.1 Amp 4600 Series 15 Amp switches with berylium 
Case Dimensions: 1 3132" x 5/8" x 13132" copper mechanism also available. \ 

SWITCH BUYER HOTLINE (aoo) 233-8828; FAX (219) 465-2456; PHONE (219) 465-2200 

8-1736 For manufacturers' sales office~, see yellow pages EEM 1991 
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[MEPt:qPAL) 

Switch 

CS-4 

SS-lO 

S-1000 

S-2000 

S-5000 

S-7000 

S-8000 

ltimmers & Switches Pure and Simple. 

SEl.ECTOR AND BINARY CODED DIP 
AND SMD ROTARY SWITCHES 

Number of Positions Type Mounting Size 

2 (Single Pole) Selector SMD 4mm sq. 
3 (Single Pole) Selector SMD 4mmsq. 
2 (Double Pole) Selector SMD 4 mm sq. 

6 (Single Pole) Selector DIP 10 mm sq. 

3 (Double Pole) Selector DIP 10 mm sq. 

16 BCH Digital DIP 10 mm sq. 

10BCD Digital DIP 10 mm sq. 

10 BCD*/16 BCH* Digital DIP 11 mm sq. 

10 BCD/16 BCH' Digital SMD 7mm sq. 

8 (3 bits) Digital DIP 7 mm sq. 

• Built-in resistor and/or diode arrays. 

(MEP'tQPAL] Mepcopal Company, 11468 Sorrento Valley Road, San Diego, California 92121 
_ • 619/453~0332, FAX: 619/481-1123 ' 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1737 
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[MEPt:qPAL) 

Switch 

CS-4 

SS-lO 

S-1000 

S-2000 

S-5000 

S-7000 

S-8000 

ltimmers & Switches Pure and Simple. 

SEl.ECTOR AND BINARY CODED DIP 
AND SMD ROTARY SWITCHES 

Number of Positions Type Mounting Size 

2 (Single Pole) Selector SMD 4mm sq. 
3 (Single Pole) Selector SMD 4mmsq. 
2 (Double Pole) Selector SMD 4 mm sq. 

6 (Single Pole) Selector DIP 10 mm sq. 

3 (Double Pole) Selector DIP 10 mm sq. 

16 BCH Digital DIP 10 mm sq. 

10BCD Digital DIP 10 mm sq. 

10 BCD*/16 BCH* Digital DIP 11 mm sq. 

10 BCD/16 BCH' Digital SMD 7mm sq. 

8 (3 bits) Digital DIP 7 mm sq. 

• Built-in resistor and/or diode arrays. 

(MEP'tQPAL] Mepcopal Company, 11468 Sorrento Valley Road, San Diego, California 92121 
_ • 619/453~0332, FAX: 619/481-1123 ' 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1737 
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MICRO SWITCH 
~ Honeywell Division 
SUBMINIATURE/MINIATURE BASIC SWITCHES 
SM subminiature basic switches are a versatile collection of small 
size and ample electrical capacities. SX subminiature basic 
switches are the ~mallest snap-action switches available from 
MICRO SWITCH, yet are big in performance and selection. They 
provide up to 7 amp power load capacity. V3 miniature basic 
switches put a 25 amp power load capacity and a choice of 11 

other electrical ratings into a relatively small package. V7 minia
ture basic switches have electrical ratings up to 15 amp power 
load capacity, and offer two versions-commercial and European· 
designed to meet all leading European approval agency require
ments. TB miniature basic switches are small double-break units 
which offer means of controlling 2, 3 or 4 isolated circuits. 

MINIATURE AND SUBMINIATURE BASIC SWITCHES 

• 
Listing 11SX21-T 11SM1-T V3-101-D8 V7-1B11E9 1TB1-1 

PHYSICAL DESCRIPTION 
Package Size (inches) .35H .49H .63H .63H .50H 

.20W .25W .40W .40W .50W 
.!;OL .78L 1.09L 1.l4L 1.25L 

Actuator Pin plunger PilJ plunger Pin plunger Pin plunger Pin plunger 

Terminals T solder T solder D8QC E9QC screw 

Mounting Centers .19 .38 .88 .88 .37 

CHARACTERISTICS 5a 250VAC 5a 250 VAC lla 1/3HP lla 1/3HP lOa 250VAC 
UL/CSA Rating 277VAC 277VAC 112HP 125 VAC 

Circuitry 
/ 

SPDT SPDT SPDT SPDT 2 
CKT DB 

Operating Force 2.5 to 5 oz. 3 to 5 oz. 8 oz. 5.3 oz. 7 to 13 oz. 

Differentialll'avel (inches) .002 .004 .006-.016 .002-.010 .010-.025 

ENVIRONMENT 
Temperature 
Range (of) Upper 250 0 180 0 180 0 185 0 180 0 

Lower -65 0 -65 0 -65 0 -40 -

Sealing Elastomer 
sealed 

plunger avail. 

Housing Material General General General Polyester General 
purpose purpose purpose purpose 
phenolic phenolic phenolic phenolic 

Other options Pin, integral or auxiliary leaf and Pin, integral or Pin, auxiliary 
Request Catalog 10 lever, overtravel plunger actuators. auxiliary leaf and leaf actuators. 

Many terminal variations. lever actuators. 4CKT DB. 
SPST NO or NC ctry. Meets European Solder term. 

and UK standards. 

400 0 temp. 400 0 temp. 600 0 temp. 
7a rating. 11a rating. 25a rating. 

Gold contacts. Gold contacts. Gold alloy 
contacts. 

Low force/low Low force/low Low force/high 
DT versions. DT versions. force versions. 
MII:S-8805 MII:S-8805 MIL-S-8805 

listings. listings. listings. 
BEAB, TV-2 TV-3,4,5 

listings. listings. 

8·1738 For manufacturers' sales offices, see yellow pages EEM 1991 
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MICRO SWITCH 
~ Honeywell Division 
SUBMINIATURE/MINIATURE BASIC SWITCHES 
SM subminiature basic switches are a versatile collection of small 
size and ample electrical capacities. SX subminiature basic 
switches are the ~mallest snap-action switches available from 
MICRO SWITCH, yet are big in performance and selection. They 
provide up to 7 amp power load capacity. V3 miniature basic 
switches put a 25 amp power load capacity and a choice of 11 

other electrical ratings into a relatively small package. V7 minia
ture basic switches have electrical ratings up to 15 amp power 
load capacity, and offer two versions-commercial and European· 
designed to meet all leading European approval agency require
ments. TB miniature basic switches are small double-break units 
which offer means of controlling 2, 3 or 4 isolated circuits. 

MINIATURE AND SUBMINIATURE BASIC SWITCHES 

• 
Listing 11SX21-T 11SM1-T V3-101-D8 V7-1B11E9 1TB1-1 

PHYSICAL DESCRIPTION 
Package Size (inches) .35H .49H .63H .63H .50H 

.20W .25W .40W .40W .50W 
.!;OL .78L 1.09L 1.l4L 1.25L 

Actuator Pin plunger PilJ plunger Pin plunger Pin plunger Pin plunger 

Terminals T solder T solder D8QC E9QC screw 

Mounting Centers .19 .38 .88 .88 .37 

CHARACTERISTICS 5a 250VAC 5a 250 VAC lla 1/3HP lla 1/3HP lOa 250VAC 
UL/CSA Rating 277VAC 277VAC 112HP 125 VAC 

Circuitry 
/ 

SPDT SPDT SPDT SPDT 2 
CKT DB 

Operating Force 2.5 to 5 oz. 3 to 5 oz. 8 oz. 5.3 oz. 7 to 13 oz. 

Differentialll'avel (inches) .002 .004 .006-.016 .002-.010 .010-.025 

ENVIRONMENT 
Temperature 
Range (of) Upper 250 0 180 0 180 0 185 0 180 0 

Lower -65 0 -65 0 -65 0 -40 -

Sealing Elastomer 
sealed 

plunger avail. 

Housing Material General General General Polyester General 
purpose purpose purpose purpose 
phenolic phenolic phenolic phenolic 

Other options Pin, integral or auxiliary leaf and Pin, integral or Pin, auxiliary 
Request Catalog 10 lever, overtravel plunger actuators. auxiliary leaf and leaf actuators. 

Many terminal variations. lever actuators. 4CKT DB. 
SPST NO or NC ctry. Meets European Solder term. 

and UK standards. 

400 0 temp. 400 0 temp. 600 0 temp. 
7a rating. 11a rating. 25a rating. 

Gold contacts. Gold contacts. Gold alloy 
contacts. 

Low force/low Low force/low Low force/high 
DT versions. DT versions. force versions. 
MII:S-8805 MII:S-8805 MIL-S-8805 

listings. listings. listings. 
BEAB, TV-2 TV-3,4,5 

listings. listings. 

8·1738 For manufacturers' sales offices, see yellow pages EEM 1991 
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MICRO SWITCH 
a Honeywell Division 

STANDARD BASIC SWITCHES 
Power load switching and motor handling capacity are among 
the attractions of thumb-size SZ/SA standard basic switches. 
Double-pole double-throw switching is added by OT switches. 

Where there's a need for reliable switching of high capacity sys
tems involving DC motors and solenoids, MT magnetic blow-out 
switches do the job. The 3MN has double-break switching. 

Listing BZ-2R-A2 BA-2RV22-A2 DT-2R-A7 

PHYSICAL DESCRIPTION 
Package Size (inches) .95H .95H 1.28H 

.69W .69W .69W 
1.94L 1.94L 1.94L 

Actuator Pin Short roller lever Pin 

Terminals Screw Screw Screw 

Mounting Centers (inches) 1 1 1 
CHARACTERISTICS 
UUCSA Rating 15A-480VAC 20A-480VAC lOA-250VAC 

Circuitry SPOT SPOT DPOT 

Operating Force 9-13 oz. 14-22 oz. 20 oz. 

Differential Travel (inches) .0004-.002 .002-.0075 .005 
ENVIRONMENT 
Temperature 
Range (OF) Upper 180 0 180 0 180 0 

Lower -65 0 -65 0 -

Sealing Neoprene or 
Elastomer sealed 

plunger avail. 

Housing Material General General General 
purpose purpose . purpose 
phenolic phenolic phenolic 

Other options Pin, integral or auxiliary leaf and Pin, integral or. 
Request Catalog 10 lever, overtravel plunger actuators. auxiliary leaf 

Many terminal variations. actuators. 
Manual reset versions. 
Special ctry. available. 

22a rating. 25a rating. 
250 0 and 400 0 250 0 temp. 

temperature. 
Alloy contacts. 
Low force/low 
DT versions. 
MIL-S-8805 

listings. 

SALES AND SERVICE 
MICRO SWITCH serves its customers through a worldwide net
work of sales offices and distributo~s. For ordering, application 
assistance, pricing or name of nearest Authorized Distributor, 
contact a nearby MICRO SWITCH sales office. Seethe EEM 

Yellow Pages or contact: 
MICRO SWITCH 
11 W. Spring St. 
Freeport, Illinois 61032 
Tel. 815/235-6600 

EEM 1991 For manufacturers' sales offices, see yellow pages 

MT4R-A28 3MN1 

1.30H 1.20H 
.69W .68W 

1.94L 2.50L 

Pin Plunger 

Screw Screw 

1 2.13 -

lOA-125VAC 15A-600VAC 
orVOC 1 Hp at 240 VAC 

SPOT 2 CKT DB 

12-18 oz. 12-20 oz. 

.005 .015-.025 

180 0 180 0 

- -

Arc General 
resistant purpose 

melamine phenolic 

Pin, integral or 
auxiliary leaf 

or lever actuators 
SPST ctry. 
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MICRO SWITCH 
a Honeywell Division 

STANDARD BASIC SWITCHES 
Power load switching and motor handling capacity are among 
the attractions of thumb-size SZ/SA standard basic switches. 
Double-pole double-throw switching is added by OT switches. 

Where there's a need for reliable switching of high capacity sys
tems involving DC motors and solenoids, MT magnetic blow-out 
switches do the job. The 3MN has double-break switching. 

Listing BZ-2R-A2 BA-2RV22-A2 DT-2R-A7 

PHYSICAL DESCRIPTION 
Package Size (inches) .95H .95H 1.28H 

.69W .69W .69W 
1.94L 1.94L 1.94L 

Actuator Pin Short roller lever Pin 

Terminals Screw Screw Screw 

Mounting Centers (inches) 1 1 1 
CHARACTERISTICS 
UUCSA Rating 15A-480VAC 20A-480VAC lOA-250VAC 

Circuitry SPOT SPOT DPOT 

Operating Force 9-13 oz. 14-22 oz. 20 oz. 

Differential Travel (inches) .0004-.002 .002-.0075 .005 
ENVIRONMENT 
Temperature 
Range (OF) Upper 180 0 180 0 180 0 

Lower -65 0 -65 0 -

Sealing Neoprene or 
Elastomer sealed 

plunger avail. 

Housing Material General General General 
purpose purpose . purpose 
phenolic phenolic phenolic 

Other options Pin, integral or auxiliary leaf and Pin, integral or. 
Request Catalog 10 lever, overtravel plunger actuators. auxiliary leaf 

Many terminal variations. actuators. 
Manual reset versions. 
Special ctry. available. 

22a rating. 25a rating. 
250 0 and 400 0 250 0 temp. 

temperature. 
Alloy contacts. 
Low force/low 
DT versions. 
MIL-S-8805 

listings. 

SALES AND SERVICE 
MICRO SWITCH serves its customers through a worldwide net
work of sales offices and distributo~s. For ordering, application 
assistance, pricing or name of nearest Authorized Distributor, 
contact a nearby MICRO SWITCH sales office. Seethe EEM 

Yellow Pages or contact: 
MICRO SWITCH 
11 W. Spring St. 
Freeport, Illinois 61032 
Tel. 815/235-6600 

EEM 1991 For manufacturers' sales offices, see yellow pages 

MT4R-A28 3MN1 

1.30H 1.20H 
.69W .68W 

1.94L 2.50L 

Pin Plunger 

Screw Screw 

1 2.13 -

lOA-125VAC 15A-600VAC 
orVOC 1 Hp at 240 VAC 

SPOT 2 CKT DB 

12-18 oz. 12-20 oz. 

.005 .015-.025 

180 0 180 0 

- -

Arc General 
resistant purpose 

melamine phenolic 

Pin, integral or 
auxiliary leaf 

or lever actuators 
SPST ctry. 
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MICRO SWITCH 
a Honeywell Division 

SEALED AND HIGH TEMPERATURE BASIC SWITCHES 
Specially adapted basic switches include: SEIXE environment
proof switches which protect subminiature SM/SX basic switches 
within a sealed housing; HM hermetically sealed switches are inter
changeable in operating point with the SM switches; HS her-

metically sealed switches which parallel the size and mounting 
scheme of the standard basic switches; and HT high temperture 
switches for use up to +1000°F. 

Listing 1XE1 1SE1· 1HM1 1HS1 2HTl 

PHYSICAL DESCRIPTION 
Package Size (inches) .75H .75H .72H 1.18H 1.25H 

.32W .34W .25W .67W .70W 
.62L .88L .79L 1.96L 1.96L 

Actuator Pin Pin I ntegra I lever Integral lever Pin 

Terminals Leadwire I' Leadwire I' Solder Screw Screw 

Mounting Centers (inches) .19 .38 .37 1 1 

CHARACTERISTICS 
Electrical Data 7A-28 VOC, 5A-28 VOC, . 4A-28 VOC, 25A-28 VOC 3A-125, 250 VAC 

115,250 VAC 125,250 VAC 115,400 Hz 

Circuitry SPOT SPOT SPOT SPOT SPOT 

Operating Force 5-17 oz. 5-17 oz. 7 oz. 10-22 oz. lQ-20 oz. 

Differential Travel (inches) .005 .004 .006 .020 

ENVIRONMENT 
Temperature 
Range (oF) Upper 221 0 221 0 250 0 180 0 1000 0 

lower -65 0 -65 0 -85 0 -67" -

Sealing Environment Environment Hermetic Hermetic NO 

MIL-S-8805 MIL-S-8805 MIL-S-8805 

Housing Material Aluminum Aluminum Stainless steel Monel Stainless steel 

Other options Aux. leaf Aux. leaf or . Aux leaf or Leadwire Overtravel 
Request Catalog 10 actuators. lever actuator, lever actuator. term ination. plungers. 

SPST ctry. SPST ctry. MIL-S-8805 Roller lever Panel mount. 
300 0 temp. 500 0 temp. listing. actuators. UL Recognized. 
longer leads. UUCSA 300 0 & 500 0 250 0 & 300 0 

Solder term: listing. temp. temp. 
UUCSA Leadwire U UCSA listing. 
listing. termination. 

S·1740 For manufacturers' sales offices, see yellow pages EEM 1991 
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MICRO SWITCH 
a Honeywell Division 

SEALED AND HIGH TEMPERATURE BASIC SWITCHES 
Specially adapted basic switches include: SEIXE environment
proof switches which protect subminiature SM/SX basic switches 
within a sealed housing; HM hermetically sealed switches are inter
changeable in operating point with the SM switches; HS her-

metically sealed switches which parallel the size and mounting 
scheme of the standard basic switches; and HT high temperture 
switches for use up to +1000°F. 

Listing 1XE1 1SE1· 1HM1 1HS1 2HTl 

PHYSICAL DESCRIPTION 
Package Size (inches) .75H .75H .72H 1.18H 1.25H 

.32W .34W .25W .67W .70W 
.62L .88L .79L 1.96L 1.96L 

Actuator Pin Pin I ntegra I lever Integral lever Pin 

Terminals Leadwire I' Leadwire I' Solder Screw Screw 

Mounting Centers (inches) .19 .38 .37 1 1 

CHARACTERISTICS 
Electrical Data 7A-28 VOC, 5A-28 VOC, . 4A-28 VOC, 25A-28 VOC 3A-125, 250 VAC 

115,250 VAC 125,250 VAC 115,400 Hz 

Circuitry SPOT SPOT SPOT SPOT SPOT 

Operating Force 5-17 oz. 5-17 oz. 7 oz. 10-22 oz. lQ-20 oz. 

Differential Travel (inches) .005 .004 .006 .020 

ENVIRONMENT 
Temperature 
Range (oF) Upper 221 0 221 0 250 0 180 0 1000 0 

lower -65 0 -65 0 -85 0 -67" -

Sealing Environment Environment Hermetic Hermetic NO 

MIL-S-8805 MIL-S-8805 MIL-S-8805 

Housing Material Aluminum Aluminum Stainless steel Monel Stainless steel 

Other options Aux. leaf Aux. leaf or . Aux leaf or Leadwire Overtravel 
Request Catalog 10 actuators. lever actuator, lever actuator. term ination. plungers. 

SPST ctry. SPST ctry. MIL-S-8805 Roller lever Panel mount. 
300 0 temp. 500 0 temp. listing. actuators. UL Recognized. 
longer leads. UUCSA 300 0 & 500 0 250 0 & 300 0 

Solder term: listing. temp. temp. 
UUCSA Leadwire U UCSA listing. 
listing. termination. 
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5100 SWITCHES 5100 

INTERLOCK SWITCHES 
I nterlock switches automatically cut power when a service door or 
drawer is opened helping protect personnel and equipment. 

Listing 17AC18-T 

PHYSICAL DESCRIPTION 
Package Size (inches) 1.53 x .34 x 1.18H 

Actuator Rod 

Terminals Solder 

Mounting Centers (inches) .437 x .578 

CHARACTERISTICS 
Electrical Data 5A 

125,250, VAC 

Circuitry SPDT 

Operating Force -

Differential Travel (i nches) -

ENVIRONMENT 
Temperature 
Range (of) Upper 185 0 

Lower -67" 

Sealing Depends on 
basic switch 

Housing Material Stainless steel 
bracket, stainless 

steel rod 

MICRO SWITCH 
a Honeywell Division 

MERCURY SWITCHES 
Mercury switches use electrodes and mercury pool in a hermeti
cally sealed glass tube to satisfy needs in contaminated atmo
spheres or where available operating force is extremely low. 
Tilting operates the switch. 

--
lDMl WW-l G03A-D7 AS412Al 

1.25H 1.93H .35 dia. 
.68W .54W 1.75L. 

1.95L 1.58L 

Plunger Plunger Tilt to operate 

Quick-connect Quick-connect Leadwire 

Snap-in mount Snap-in mount Not applicable 

lOA, 125 16A, 125 1A-
250,277 VAC 250 VAC 115 VAC 

UUCSA UUCSA 

SPDT 2-N.0. SPST 

15 oz. 15 oz. Not applicable 

- - .3 to 1.2 0 

180 0 185 0 140 0 

-35 0 -40 0 -38 0 

- - Hermetic 

Polyester Polyester Glass 

Other options Various plastic and Alternate action. l,20r3circuit. 20 amp. versions. 
Request Catalog steel plungers. Push-pull action. Various term. 

Various Pu II-to-cheat Designed to comply 
termination. action. with worldwide 

Many basic switch DPDT ctry. certification 
and ctry. options. Various color and standards. 

shaped plungers. 

SALES AND SERVICE 
MICRO SWITCH serves its customers through a worldwide net
work of sales offices and distributors. For ordering, application 
assistance, pricing or name of nearest Authorized Distributor, 
contact a nearby MICRO SWITCH sales office. See the EEM 

Yellow Pages or contact: 
MICRO SWITCH 
11 W. Spring St. 
Freeport, Illinois 61032 
Tel. 815/235-6600 

EEM 1991 For manufacturers' sales offices, see yellow pages 

- 65 to 500 0 

temperature. 
SPDT, 2 CKT DB. 

Various sizes 
and tilt angles. 
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5100 SWITCHES 5100 

MICRO SWITCH 
a Honeywell Division 

MANUAL SWITCHES 
Many options in colors, legending, shapes, sizes, and mounting 
available as well as power, electronic or solid state switching. 
AMt..:s comprehensive line blends with other panel components 
for total display harmony. MML provides a full line of manuals in 

AML Series 

an economical miniature package. Series 2 provides modular 
assembly with 1 t04section display. Mimyotherpushbutton lines 
are available. Request Catalog 30 or Catalog 80 for military quali
fied products. 

MML Series 

Because of the many variations of these products a listing is not being given. Series 2 

PHYSICAL Pushbuttons: .80" (20,5 mm) square. , PWB mount: .40" (10,2 mm) square and LOx 1.41" 
DESCRIPTION PB's, paddles, and rockers: .60 x .40"(15,2 x 10,2mm), except (2,5 x 35,8 mm) 
Panel Area .80x 1.20" (20,5x30,5 mm). 2-pole power duty paddles and rockers. .86 x 1.35" 

(21,8x34,3 mm) 

Display Pushbuttons: .59" (15,0 mm) square Pushbuttons:.26" (6,6 mm) square and .85x 1.08" 
and .59 x .99" (15,0 x 25,0 mm), .46x.26" (11,7x6,6 mm). Transmitted (21,6x27,4 mm) 
Transmitted, projected, and dead front color. Rockers: Optional lenses for buttons. 
full and split color. Rockers: Full and split transmitted color. 
color rockers, with lens. Paddles: Full and 1-4 section display 
split color covers, with lens. Transmitted and 

projected color. 

Illumination Incandescent T-1-3/4 lamps-6, 14, 28 v LEDs-1.7, 2.1, 2.2, 2.3 V Incandescent 
LEDS-2.4, 5, 10, 15 V Incandescent T-1 lamps-5 V (other T-l-3/4Iamps-6, 
Neon lamps-125, 250 V voltage avail.) 14, and 28 V. 

Neon lamps-125, 250 V 

Behind Panel 1.7" (43,1 mm) .67" (17,0 mm) 3.28" (83,3 mm) 
Depth (max.) 
Mounting Snap-in individual, strip, matrix, Printed wiring board, snap-in strip, Snap-in flange 

sub-panel PC board mounting matrix. mount and units 
with mounting 
barriers for indi-
vidual or strip 
mount. 

Termination Solder, quick-connect, PC board, push-on Printed wiring board, solder, Solder, 
quick-connect. quiCk-connect and 

screw terminals. 

Sealing Optional panel seal for pushbuttons. - Optional panel 
seal. 

SPECIAL FEATURES Keylock switches available for controlled Mechanically interlocked switches provide Coil equipped units 
access applications. latching functions. for remote operation 

(pull-in and hold-in) 

CHARACTERISTICS Solid Electronic Power Power Solid Electronic Power Power 1-20 a., 125, 
Electrical Data State: Control: Duty Push Duty State: Control: Duty Push Duty 250, 480 VAC, 

50r6-16 Upto buttons: Rockers, 5-24 VDC Upto buttons: Paddles: depending on 
VDC 3 a., Up to 10 Paddles: 1 a., Upto Upto switch module 

125 VAC a., Up to 15 125 VAC 6 a., 6a., specified. 
125/250 a., res. 250VAC 250VAC 

VAC 125/250 res. res. 
VAC 

Circuitry Current 1,2,or4 2 lor 2 Current lor 2 lor 2 lor 2 1-4 Form C. 
Sinking Form C Form X Form A Sinking Form C Form X Form C 

AGENCY LISTINGS UL, CSA, CEE (European approvals being ULand CSA UL, CSA. 
obtained as needed, from individual For M Il-S-22885 
countries), MIl-S-22885 versions, refer to 

Catalog 80. 
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5100 SWITCHES 5100 

MICRO SWITCH 
a Honeywell Division 

TOGGLE SWITCHES 
We offer a wide selection of size, circuitry, capacity sealing 
and toggle action. Plus a great array of levers, paddles and 

rockers that offer positive tactile feedback in a variety of 
colors. 

Listing llTS95-2 lTL 1-7 lTP201-3 

PHYSICAL DESCRIPTION I-pole I-pole I-pole 
1.13x.62" 1.12 x 62" 2.17x.62" 
(28,7 x 15,7 mm) (2S,4 x 15,7 mm) (55,lxI5,7mm) 

Display Toggle lever. Toggle lever. Rocker actuator. 

Illumination Not applicable. Not applicable. 

Behind Panel LOS" (27,4 mm) 1.35" (34,3 mm) 1.45" (36,S mm) 
Depth (max.) 

Mounting Threaded bushing. Threaded bushing. 3-hole flush 
15/32-32 panel mtg. 

Termination Quick connect Screw Screw 

Sealing Bushing seal. Bushing and cover-to-case seals. 
Environment proof. 

CHARACTERISTICS 
Electrical Data 15 a., 125 or 250 10 a. 125,250 or 15 a., 125,250 or 

VAC. 277 VAC. 277VAC. 

Circuitry I-pole, 2 positions, I-pole, 3 positions, I-pole, 2 positions, 
maint. action mom. action maint. action 

AGENCY UL, CSA. UL, CSA. UL, CSA. 
LISTINGS MIL-S-3950 

Other options 1 or 2-pole, 2 or 3 1,2 or 4 pole, 2 or 3 positions. mom. and 
Request Catalog 30 positions, mom. and maint. action. 

maint. action. 
Solder or screw Solder, IWTS Full color and 

terminals. termination. transparent 

Colored lever 15 a. 277 VAC. rockers. 

sleeves. Pull-to-unlock toggle Above panel 
option. mounting. 

SALES AND SERVICE 
MICRO SWITCH serves its customers through a worldwide net
work of sales offices and distributors. For ordering, application 
assistance, pricing or name of nearest Authorized Distributor, 
contact a nearby MICRO SWITCH sales office. See the EEM 

Yellow Pages or contact: 
MICRO SWITCH 
11 W. Spring st. 
Freeport, Illinois 61032 
Tel. 815/235-6600 

EEM 1991 For manufacturers' sales offices, see yellow pages 

13ATl 

2-pole 
.84x .72" 
(21,3 x IS,3 mm) 

Toggle lever operator. 

Not applicable. 

.9S" (24,S mm) 

Threaded bushing. 
15/32-32 

Solder 

5 a., 125 or 250 
VAC. 

3 positions, mom. 
action. 

UL, CSA. 

1-10 poles. 2 or 3 
positions, mom. and 
maint. action. 
Some meet 
M I L-S-SS05/26 and 
M I L-S-SS05/9S. 
Gold contacts. 
Colored lever 
sleeves. 
Screw or QC term. 
Bushing and panel 
seals, hermetically 
sealed switch units. 
Pull-to-unlock and 
tab lever options. 
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( (415) 834-5888) 
ANTENNAS FILTERS RELAYS TEST EQUIPMENT 

Antenna Specialist Curtis Aleph International Fluke 
Cablewave Hardware J.W. Miller Allied Controls Simpson ElectriC' 
Decibel Products Mallory American Zettler Triplett 

Stancor Aromat TIMERS 
AUDIO PRODUCTS C.P. Clare Agastat 

Argos FUSES 
Crydom Amperite 

Atlas Bussmann 
Coto Industrial Timer 

Bogen Littelluse 
Gordos Magnecrafl 

Quam U.S.D. 
Guardian Master Electronics 

Shure ITT Midtex 
Switchcraft Line Electric Omron 
University HARDWARE Magnecrafl Potter" Brumfield 

3-M Master Electronics SSAC 
BATTERIES Alia Boots Midtex 

Duracell AMP Omron TOOLS" SOLDER 

Eveready Ico Rally Potter & Brumfield AMP 
E.F. Johnson Sigma Blazer Kodak 
G.C. Electronics Struthers-Dunn Ersin 

CABINETS 
Harvey Hubbell Theta-J Kester 

BUD 
Kulka Smith OK Machine & Tool 

Calif. Chassis 
OK Tools 

RESISTORS" 
Paladin 

Panduit Portasol 
Vector 

NETWORKS Ungar 
CAPACITORS R.G. Allen Weller 

R.G. Allen Bourns Xcelite 
E.F. Johnson Clarostat Helper Winch 
Mallory LAMPS & LIGHTING Mallory 
Sprague Eveready Ohmite TRANSFORMERS 

Chicago Minature Dormeyer 

CIRCUIT BREAKERS 
101 

Jeffersons lEE SEMICONDUCTORS 
Heinemann Ledu Semi Inc. 

Microtran 
Potter Brumfield Luxo Semitronics Sola 
Waber Electric Leecrafl Stancor 

Mag-Lite Thordarson 
CONNECTORS Stanley SWITCHES Triad 

AMP Arrow Hart U.T.C. 
Amphenol AMP 
Cablewave OUTLET STRIPS C&K TUBES 
E.F. Johnson Waber Cherry Electric Eimac 
Kulka G.C. G.E. 
Manhattan McGill National 
Paladin POT'S & CONTROLS Omron Raytheon 
Panduit Bourns Oslo R.C.A. 
Pomona Clarostat Otto Varian (Klystrons) 
Superior Ohmite Swilchcralt TUBING 
Switchcralt Unimax Alpha 

Electrovert 
COUNTERS POWER SUPPLIES TERMINAL BLOCKS Heli-Tube 

Hecon " TRANSFORMERS AMP Panduit 
Kessler-Ellis Dormeyer Buchanan WIRE" CABLE 
Redington Microtran Curtis Alpha 
Stemco Sola Electrovert Belden 

Stan cor Magnum Cablewave 
FIBER OPTICS Superior RDI Carol 

AMP Triad Siemen .Iboco 
Amphenol Tripp-lite USD Madison 
Belden Cable UTC Vernitron-Beau Manhattan 
Madison Waber Weidmuller Quabbin 

EECD@ 
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5100 SWITCHES 

A NEW World Of Switching Capabilities 

ASC® 
• Extensive lines of toggle, rocker, lever, 

pushbutton, slide and other switches. 

• Ratings from dry circuit to 20 amps 
@125VAC. 

5100 

• Quality engineered and innovative products. 

MORS COMPONENTS INC 

ST series Toggle Switches 

STseries Rocker and Lever Switches 

800 series snap-action momentary Pushbutton Switches 
and PB series momentary Pushbutton Switches 

300 and 400 series Pushbutton Switches with 
momentary or alternate action 

• Let us quote all your switch 
requirements .... standard or special. 

New Products 
J96 option round-hole mounting bezels; 
Toggles, Rockers, Levers and Pushbuttons. 

Totally sealed Toggle, Rocker and Pushbutton 
Switches. (WT Series Toggles shown) 

---:: .... 

134 Water Street, P.O. Box 544, Wakefield, MA USA 01880-4444 
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5100 SWITCHES 5100 

MORE 

Everything from the world's smallest washables to 
50 amp powerhouses. . 

nHH 
switchers 

Call for free 1992 
456-page catalog. 
(602) 991-0942 
NKK SWITCHES 
7850 E. Gelding Drive 
Scottsdale, AZ 85260 
FAX (602) 998-1435 

SerIes A. SupaHubmlniature PCB washabIes. 
Toggles, rockers, pushbuttons, slides & indicator lights. Patented STC 
contacts. Rati~: O.4VA max. @28V AC/DC max. SPST, SPOT, OPOT 
& SP3T in all Circuits. Bracketed & unbracketecl straight, right angle & 
vertical terminations with .100" x .100" spacing. 
CalI602J991-4l942. Ask for EEM Extension. 

Series B. Antistatic super-subminiature PCB washables. 
Anlistatic-electricity toggles, rocI<ers, pushbuttons. Rating: O.4VA max. 
@28V AC/DC max. SPOT, OPDT & SP3T in 6 circuits. Standard and 
long-1enlJlh bracketed or unbracketed straight, right angle & vertical 
terminations with .100' x .100" spacing. Patented STC contacts. 
Call 6021991-0942. Ask for EEM Extension. 

SerIes DR. Washable binary coded DIP rotaries. 
Screwdriver, shaft or dial actuated with high-visibility legends for PCB. 
Shaft actuated for panel mounting. Real or complement code. Decimal 

. or he~m~. Self-cleaning contacts. Switching rating: 100mA15V DC, 
non-switching. 100mA150V DC. 
CalI602J991-4l942. Ask for EEM Extension. 
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5100 SWITCHES 5100 

nHH 
switches 

Call for free 1992 
456-page catalog . 
. (602) 991-0942 

';.' 

NKK SWITCHES 
7850 E. Gelding Drive 
Scottsdale, AZ 85260 
FAX (602) 998-1435 

Series E. Cost & space saving 3 amp toggles & pushbuttons. 
Subminiature. Rated 3A @125V AC (silver contacts), O.4VA max. @28V 
ACIDC (gold contacts). 1500V dielectric. UL & CSA reoognized. SPST, 
SPOT, OPST & OPOT. Siow-make, slow-break contact for AC and Iow
von DC operations. Snap-in or bushing mounted. 
Call 602J991~ Ask for EEM Extension. 

SerIes FBIS8 puahbuttons, OAVA TO 3 amp. 
Rugged, economical panel-lTIOUlIing sa models to 3 amps. Anti
jamming device protects contacts. UL & GSA recognized. Optional slip
on caps in 7 colors. TIllY logic level FB models with .197" dia. bushing, 
.819" overaB IenaIh are UL recognized. 
C1118G2I!I91-G9G. Ask for EEM Extension. 

Series G. World's smallest washable toggles & pushbuHons. 
Toggles, rockers, pushbuttons & indicator lights one-third size of super
subminiatures, 0.25 gram weight. Patented hi-rei logic level STC 
contacts. Straight, right angle & vertical terminals for standard 
100" x .100" spacing. SPOT & OPOT. 
Call602J991-0942. Ask for EEM Extension. 

Series G3. Micro-subminiature washable surface mount. 
World's smallest, most reliable surface mount toggles & pushbuttons. 
Patented STC contacts. Straight (bracketed or unbracketed) or rig~ 
angle terminations. Vapor phase reflow soIderabie. SPOT & OPOT In 
numerous circuits. 5OCk:levice tape or 5O-piece stick tube. 
Call 6021991-0942. Ask for EEM Extension. 

Series HB. UltrHmail LED panel mount pushbultons. 
One-fourth size of std. lighted devices. Tiny .315' dia. body takes up less 
than 1" behind panel. Hi-visibility full-face or spot-illuminated caps relamp 
from front panel. Self-cleaning contacts. SPOT with O.lA max. @30V 
ACIDC max. rating. UL reoognized. 
Call 6021991-0942. Ask for EEM ExtensIon. 

EEM 1991 Formanufacturers' sales offices, see yelrow pages 8·1747 



5100 SWITCHES 5100 

nHH 
switches 

Call for free 1992 
456-page catalog . 
. (602) 991-0942 

NKK SWITCHES 
7850 E. Gelding Ori,ve 
Scottsdale, p;z 85260 
FAX (602) 998-1435 

Series JF/JB. 5 million actuations from keypad switches. 
Attractive hi-rei JF keypads with or without illumination. Numerous 
colors. uQht touch. flJmAJ24V DC rated. JB models feature low profile, 
short stroke with guaranteed 5 million operations. Copper alloy dome for 
crisp taclile feedback. 
Call 6021991.0942. Ask for EEM Extension. 

Series KB. 1 amp & logic level lighted pushbuttons. 
Miniature KBs allow front panel, bushing or snap-in mounting, plus 
optional adapters for straight or right angle PCB mounting. High 
visibility. Several lamp choices, all relampable from front panel. SPOT, 
DPDT in maintained or momentary circuits. Hi-rei snap-action contacts. 
Call 6021991.0942. Ask for EEM ExtensIon. 

Series LB. 3 amp Ughted pushbultons with panel seal option. 
SPOT, DPDT 3 amp with UL & CSA recognized, or logic level., 
maintained or momentary circuits. Oil, dust and watertight panel-sealed 
model meets 1P65 of lEe 529 standard. Single or bicolor LEOs. Min. 1 
million operations. Optional PC adaptor, splasllldust covers, barriers & 
more. Call 6021991-0942. Ask for EEM Extension. 

Series M. 6 amp subminiature toggles, rockers & pushbuttons. 
World's largest selection. 6N125V AC, 3Al250V AC & O.4VN28V max. 
ratings. 1 to 4 poles. 9 circuits. Numerous toggle, rocker, paddle types. 
Mom. and alt. action pushbuttons. All terminal types. Threaded, smooth 
and splashproof bushings. Most UL & GSA recognized. 
Call 6021991.0942. Ask for EEM Extension. 

Series M2100. Unique! Tip changes color with actuation. 
Toggles, rockerslpaddles with high-visibility LED that changes CClior with 
posttion of actuator. 6A1125V AC, 3A/3OV DC & logic level ratings. 
1500V dielectric strength.' Anti-jamming device protects contacts. 
Bushing, snap-in or flat frame mounting. 
Call 6021991-0942. Ask for EEM Extension. 
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5100 SWITCHES 5100 

nHH. 
sw.tcheS 

Call for free 1992 
456-page catalog. 
(602) 991-0942 
NKK SWITCHES 
7850 E. Gelding Drive 
Scottsdale, AZ 85260 
FAX (602) 998-1435 

Series MB2400. Subminiature 3 amp momentary pushbuttons. 
Hi-rei, light-touch, snap acting contacts wHh high torque bushings, 
extemal insulating barri~rs, 1500V dielectric stre~. SPD~, DPqT. 
3A or logic level. 7 bushing types. Solder lug, straight PC with vanous 
bracket lengths & types. UL & CSA recognized. 
Call 6021991.()942. Ask for EEM Extension. 

Series MLWn.W. High visibility 5 to 20 amp lighted rockers.. 
MLWs: industry's first snap-in lighted rockers. Rockerslpaddles In 8 
colors. SPDT, DPDT, SP3T in 6 circuHs. Neon, LED or 5 incandescent 
voltages: Design, spot illuminated and solid caps. Std. size 10A LW 
model have partnioned rocker. Dual incandescent lamps. 
Call602l991.()942. Ask for EEM Extension. 

Series MR. Half-inch dia.logic level to 10 amp UL rotaries. 
Miniature shaft actuated (knob supplied) rotaries. PCB or panel 
mounting. Panel depths from .323" to .681 n. Single, double & four poles. 
30° 45° 60° 120° indexing and adjustable stop settings or continuous 
rbt8tion. 'waShable and splash-proof models available. 
Call602l991.()942. Ask for EEM Extension. 

Series HSIPSfTS. Standard size to hi-cap 30 amp rotaries. 
Nonshorting TS: 1 through 5 poles, 2 through 11 positions, 6A (res. load) 
rating. Shorting or nonshorting HS: 1 through 6 poles, 2 through 11 pos., 
6A & 12A ratings. Nonshorling PS: 1 through 5 poles, 2 through 11 pos., 
30A (res. load), 10A (inductive load). 
Call 6021991~2. Ask for EEM Extension. 

Series JWIJP. Snap-in mount 16A rockers & pushbuttons. 
IN rockers & JP pushbuttons provide high inrush current capability to 
prevent contact welding. SP & DP maintained circuHs. Model uL" has UL 
& CSA TV-8 rating; 16A125125OVAC (res. load). ModeI"M" has UL & 
CSA TV-5 rating; 10A1251250VAC (res. load). 
Call 602J991.()942, Ask for EEM Extension. 
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nHH 
switchers 

Call for free 1992 
456-pagecatalog. 
(602) 991-0942 
NKK SWITCHES 
7850 E. Gelding Drive 
Scottsdale, AZ 85260 
FAX (602) 998-1435 

Series S/SBI'SW std. size. Toggles, rockers & pushbuttons. 
S Series: bushing mounted toggles with 1 through 4 poles, 6 circuits and 
3A-20A rating (res. load). Optional splashproof bushing. SB: 3A to 15A, 
1&2 pole, momenlaly or alt. action, bushing mounted pushbuttons. SW: 
3A to 20A (with res. load rockers). Rush panel mount 
Call 6021991-0042. Ask for EEM Extension. 

Series SIC. Compact bushing & panel mount keyIocks. 
Crisp detent, self-cleaning contacts, dust resistant interior. UL./CSA 
recognized bushing mounted 3A rated SPOT with 1500V dielectric 
sttength. Short .945" length behind panel. Plus, washable logic level 
PCB types available in 3 poles. Straight or right angle terminals. 
Call 6021991-0042. Ask for EEM ExtensIon. . 

Series ss. Unique! Micro-subminiature PCB slides. 
Tiny (.257"x.402") slide-acluated switch. SPOT, SP3T & OPOT with 
O.lA@30V DC rating. Top or side-actuated types for max. flexibility. All 
fil standard 100" x .100" PCB spacing. Ughted models also offered. 
call 6021991-0042. Ask for EEM Extension. 

SerIes TL. Fully illuminated or LED tipped 6A toggles. 
Entire poIycarbonate toggle lights up in red, green or yellow. Or choose 
toggle with LED light at tip only. 801h provide hi-visibility in low light. 6A1 
125V AC. Splashproof! Sealed to meet 1P65 or IEC529 stds. Single or 
double pole. UL & CSA recognized. 
call 6021991-0942. Ask for EEM Extension. 

Series s/sW. High capacity ACIDC toggles & rockers to 50 amps. 
Series S toggles rated 3OAI125V AC (res. load) & 5OAI125V AC. 2 & 3 

. poles with up to 3 mair)tajned circuits. Bushing mounted, screw 
terminals. SW rockers rated at 30A/125V AC. Plus, 15A/125V DC (res. 
load) & 5A/l25V (inductive load) models for hi-<:apacity DC applications. 
Call 6021991-0042. Ask for EEM Extension. 
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nHH 
switches 

Call for free 1992 
456-page catalog. 
(602) 991-0942 
NKK SWITCHES 
7850 E. Gelding Drive 
Scottsdale, AZ 85260 
FAX (602) 998-1435 

Series SCB. 5,OOO,OOIJ.operation panel mount pushbuttons. 
Snap acting contact provides unrivalled IWespan. Rated al 15A@125V 
AC (res. load). High-capacity version rated aI15A@1I2HP@125V AC 
(res. load) provides min. 1 million operations. UUCSA recognized. 
Rectangular & round shrouds & caps in several colors. 
Call 6021991.0942. Ask for EEM Extension. 

Series OLB. Lighted power rated panel mount pushbuitons. 
Std. size, exceptionally durable. Bushing & snap-in mounted DPDT 
models with 5A1125V AC to logic level ratings. 1500V dielectric strength. 
Solder lug & PC tenninals. Patented delent. 6V, 14V, 28V incandescent 
or 110V neon or LED. Numerous cap styles & colors. 
Call 6021991.0942. Ask for EEM Extension_ 

series M5. Unique! 6A subminiature slides. 
Hi-rei contact & compact .500" x .469" dimensions for high-density, side
by-side mounting. SPDT & DPDT with 6A1125V 10 logic level. Solder lug, 
straight, right angle & vertical epoxy sealed terminals. Ughted models. 
Call 6021991.0942. Ask for EEM Extension_ 

SerIes M2T. Washable 6A subminiature toggles/r'ockers. 
Large selection of 6Al125V AC to logic level models, many w~h UL & 
CSA recognized. All feature built-in O-ring for washability. SPOT & 
DPDT. Numerous PCB terminal types. Choice of toggle & rocker/paddle 
actuators. Antiiamming protects contacts, extends switch life. 
Call 602I99HI942. Ask for EEM Extension. 

Series M2B. Washable 1A subminiature pushbuttons. 
Hi-rei, light-touch, snap acting contacts feature built-in O-ring for 
washability. Anti-jamming design to protect contacts, extend switch life. 
6A1125V to logic level. SPDT & OPDT with UL & CSA recognized. 
Numerous PCB terminal types. Snap-on pushbutton in several coIOIS & 
sizes. Call 6021991.0942_ Ask for. EEM Extension_ 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1751 
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nHH 
switches 

Call for free 1992 
456-page catalog., 
(602) 991-0942 
NKK SWITCHES 
7850 E. Gelding Drive 
Scottsdale, AZ. 85260 
FAX (602) 998-1435 

Series YB. Lighted panel mount pushbuttons with twin seal. 
1 million mechanical actuations. Exceptional reliability ensured by 
double-seal design that protects contacts from dust, water and other 
contaminants. Meets 1P65 of IEC529 standards. Snap-in or bushing 
mount. 3A 1251250V AC, 3A ~V DC & logic level. Wide choice of 
lamps. Call 602J991-0942. Ask for EEM Extension. 

Series NO. World's smallest binary coded DIP rotaries. 
Washable thru hole PCB or surface mountable types. Straight or right 
angle mount. Real or complement-coded with 10-pos. decimal or 16-
pos. hexadecimal. Screwdriver or shaft-actuated with hi-visibility legends 
for easy code setting. 100rnAJ50V DC switching rating. 
Call 6021991-0942. Ask for EEM Extension. 

Series MB2000. Versatile 6 amp subminiature pushbuttons. 
Tremendous selection. SP to 4P in momentary or att. action. 6A to logic 
level, plus dual rating. Bushing mount, bracketed & angle PC & large 
bushing mount. Screw-on or snap-<>n caps in several colors. Accesso
ries include splashproof boots, colored shrouds & mounters. 
Call 6021991-0942. Ask for EEM Extension. 

Series UB. Space-saving lighted panel mountlPCB pushbuttons. 
Ha~-inch body saves space behind panel or on PC board. Momentary 
or att. action. Quick-make, quick-break contacts limit arcing, prolong life. 
5A, 1251250V AC, 5A, 30V OC or logic level. SPOT & DPDT. Special 
latchdown mechanism. 
Call 602I99HI942. Ask for EEM Extension. 

Series St'SBIPW miniatures. Toggles, rockers Be pushbuttons. 
Heavy duty miniatures include 1 through 4 poles, 10A S Series toggles & 
5A SB Series pushbuttons. High torque collar prevents rotation or 
separation from case during mounting. Buitt to endure severe environ
ments. 5A PW SPOT & OPOT rockers feature positive detent actuation. 
Call 6021991-0942. Ask for ,EEM Extension. 

8·1752 For manufacturers' sales offices, see yellow pages EEM 1991 



SUPER TIME SAVER! 

Do you work with ICs? Do you have trouble finding the 
IC you need? Are you sick and tired of sifting through 
dozens of manufacturers' data books? Do you have 

trouble comparing one set of specs to another? Are you sick 
and tired of wasting time? 

Do we have good news for you! Get your hands on the latest 
annual copy of the IC Master. The Master will save you both 
time and money. Here's how. 

The Master lists every single IC you can buy. Better yet, the 
Master lists ICs by function. You know what you want to do. 
The Master tells you who makes what for what you want to do. 

There's more! The Master lists every known alternate source to 
every integrated circuit. If somebody makes a substitute for an 
IC, the Master tells you. And fast! 

Want to find a custom or semicustom IC? The Master tells you 
who the manufacturers are, what their capabilities are, and 
what design tools you need. 

Looking for a distributor or a local sales office? The Master 
tells you where they are. Got a technical problem? The Master 

tells you who to call. Can't figure out a part number? The 
Master tells you how the part number systems work. 

There's more! The Master has a section on microprocessor 
development tools with complete performance parameters. 
There's another section on programmable logic devices giving 
you everything from output configuration to PLD development 
systems. 

Want to know if there's an application note available on a 
given part? The Master tells you! 

If your question has anything to do with integrated circuits, you 
need the IC Master. Subscribe now by calling (516) 227-1314. 
Ask for Marie Botta. Tell Marie you need the Master now. 

If you prefer, write to Marie, Hearst Business 
Communications, 645 Stewart Ave., Garden City, NY 11530. 
She'll mail you the IC Master subscription form right away. 

And, if you tell her you saw it in the 1991/92 EEM, she'll take 
$10 off the subscription price! 

Ie MASTER 



5100 

Optical Encoders 
Incremental/Absolute 

SWITCHES 5100 

accuracy and extended life. Engineered, manufactured and tested 
for superior performance Standard 

Grigsby's Series SG-OE1 optical encoder 
offers unmatched reliability and long 
life. Advanced optical switching tech
nology eliminates metal contacts and 
related metal fatigue. The result: superior 

Standard Grigsby's unique vibration
resistant interlock design assures perfect 
alignment of manufactured compo
nents throughout the life of the switch, for 
positive switching every time. No im
proper output code problems! 

Rotary Encoder Switch 
Electrical Characteristics 
Operating Voltage 5Vdc + .25Vdc 
Switching Current 30 mA max. 
Power Consumption @5Vdc; 150 MW max. 
Logic Low Minimum 0.5V 
Logic High Minimum 3.8V 
life Rating 5,000,000+ cycles 
Operating Temperature -40°C to 125°C 
Storage Temperature -55°Cto 150°C 
Humidity 85% R.H. @ 40°C, 240 hours 

Mechanical Characteristics 
Shaft Rotation 
Operating Speed 
Axial Force 

Continuous in either direction 
100 RPM max. 
151b. min. push/pull force applied 
to end of shaft 

Materials and Finishes 
Housing 
Bushing 
Shaft 
PC Boards 
Board Terminals 
Mounting Hardware 

Options 

Thermoplastic 
Brass, nickel plate 
Thermoplastic 
NEMA Grade FR-4 
Brass tinned 
One cadmium plated nut and 
lockwasher supplied with each 

• 16,24,32,64.128.152 positions 
• Shaft Length/Shaft diameter 

• Binary/Gray Code 
• Cable 

• Panel Seal 

Pushbutton Encoder Switch 
Rating at 24 Vdc: 
Contact Resistance: 
Voltage Breakdown: 

life Rating: 
Contact Bounce: 

Operating Force: 

10mA resistive 
End of life-100 milliohms 
250 Vac between mutually 
insulated parts 
3,000,000 cycles 
less than 4 milliseconds at make, 
10 miliseconds at break 
300 grams standard 

GROUND--- El---,---,--,----,----,---, 
SWITCH 

PIN 
NUMBERS 

~.£ &-------4: ---' 

"VDC m 0------'-------' 
SUGGESTED EXTERNAL RESISTORS ARE 4.7K 

GRO~:~C1H ~~MBEAS genes SG-OEt CirCUitry 

.• 0 ~ ~ I ? PUSHBUnoN ~ I ~ 

BOUTPUT£[ ~ A ~ 4: 
A OUTPUT .l. 

.5 VDC@I>-----------' 
SUGGESTED EXTERNAL HESISlORS ARE 4.7K 

Drawing Illustrates A24 Position Switch With Integral PushbuHon Switch. Series SG-OE1 

.218 
±.OO3 

<t OF POSITION HI 
& SHAFT FLAT 

Standard Grigsby Optical Encoder 
Part Numbers: 
SG-OE 1-16 (16-position) 

±.020 

318"-32 UNEF-2A 
THREAD 

Options 

DIA. 

Shaft Length 
Shaft Diameter 

3/8"-32 UNEF 
THREAD 

"-
OF PINS 

Ii OF SWITCH 

OUTPUT WAVE FORM 

HIGH 

BOUTPUT 

LOW 

I--- 1 CVCLE ---I 
CHANNEL A LEADS CHANNEL B BY 900 

ElECTRICALLY IN CW DIRECTION 

SG-OE1-16g (16 position, gray coded) 
SG-OE1-64 (64 position) 

SG-OEH6pb (16-position w/pushbutton) 
SG-OE1-24 (24-position) Ribbon Cable and/or Connectors 

SG-OE1-128 (128 position) 
SG-OE1-152 (152 position) 

SG-OE1-24pb (24-position w/pushbutton) 
SG-OE1-32 (32-position) 
SG-OE1-32pb (32-position w/pushbutton) 

Part Numbers 
SG-OE 1-16b (16 pOSition, binary coded) 

SG-OE2-64 
SG-OE2-128 
SG-OE2-256 

OAKGRIGSBY INC. 88N. Dugan Rd"SugarGrove,IL60554. Phone 708/556-4200. FAX 708/556-4216 
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Rotary Encoder Switches 

MMP·Rel 
Electrical Characteristics 

LCE Encoder 

Current Carrying 
Capacity 
Shock Humidity 
Code Program 

Dielectric Strength 
Contact Resistance 

Resistive load. 
250 MA at 28 VDC. 
MIL-STD 202E. 
Shorting or non-shorting (non
shorting versions, up to 16 positions 
only). 
From pole to shaft 1,000 volts min. 
75 milliohms max, over lifetime. 

Contacts 

Codes 

Switching Loads 

Phosphor-bronze with silver inlay at 
interface with program disc. Gold 
inlays available upon request. 
External terminals are solder (60-40) 
plate except on die cut edges. 
Hexidecimal. S,C,D, Gray and others 
on special order. 
1.5 MA at 115 VAC. 
150 MAat 14 VDC. 

Mechanical Specifications ______________________ _ 
Operating Forces (torque over detents): 7 to 20 in.!oz. 

±25%. 
Life 50,000 minimum cycles at rated 

load (250,000 cycles available) 
Rotational position 
Stops 
Stop Strength 
Operating 
Temperature Range 
Sealing 

Shafts and Hardware 

Per requirement. 
15 in.llb. min. 

-55°C to +85°C (105°C optional). 
Terminals are insert molded into 
housing. Front and rear molded 
sections of module are interlock 
construction. Ideally suited for wave 
soldering. 
Shafts and hardware are steel, 

Anti·Rotation Device 

Concentric Shafts 
Detent Angles 

Molded Construction 

Disc. Construction 

cadmium plated and chromate 
treated, detent parts, including 
stops, are stainless steel. 
Flatted mounting bushing .. 375" dia. 
x .320," double "D." 
Available. 
90°,60°,45°,36°,30°,22.5°,20°. 
18°,15°,12.8°,11.25°,10°. 
Molded parts are Ryton R4 and 
Polyester PST, chosen for heat 
resistance and electrical 
characteristics. Rated 94 V-O or 
better. 
Program disc. is glass epoxy, copper 
clad with silver plating standard. 
Gold upon request. 

Parallel Shaft Mounting (relative to PC Board) Perpendicular Shaft Mounting (relotive to PC Board) 

LCE-1 PARALLEL OR PERPENDICULAR MOUNTING 
(relative to PC Board) 

318"--32THD 
SHaN CUTIWAY PORTION OF NEf.2A ['~~ .,HJ;:t,. 

_'?'" -<;>-1'1 + ++ lj~ tj ;1:''''1 

SHAF"TINBLACK&INDIC,fJE 
ANGlEOFFLATSWrrCHf 
SHONN IN EXTREME C.C.W 

0"""''''' L ~ 
-.---=.,-.---. 

:9++1'+\,"!-'-
~-I L\."~,~", 

100TYP ~ SUGGrSTEO) l00TYP 

FOOTPRINT VIEWED FROM KNOB END OF SWITCH 

LCE·2 PARALLEL OR PERPENDICULAR MOUNTING 
(relative to PC Board) 

PERPENDICtJt.AR 

12~:t 015 

UnusedTermlnalsOmlttad 

Unless otherwise specilied. standard dimensions are: 
A. Thickness of Ilat-.218 ± ,003 standard 

B, ~~~~~b?~ ?nU~~6~g;'5~g ~n~1g7~a;dci';g Also 
C. Length 011Iat-,375 ± .010 standard, others upon 

request, 
D. Length 01 shaft-.500 ± .015 standard. Others 

upon request. 
E, Centerline 01 switch to standoff-.615 ± ,005, 
F. Centerline 01 switch to centerline 01 terminai-.470 

± .007, or .625 ± .007 extending to rear, .500 ± 
.007 extending to front, 

~"". I~ (KNURl&SLOTI'IIIIl'dU.~l~' ! J-I ~ J;I~ 
3IB·.286~ ~mlXlFt' 

OUT· OUT-
PUTS PUTS 
A B A B 

2 · 2 • 
3 · · 3 

5 · 6 • 
7 • · B · Z 

10 • 010 

11 • · ~ 11 · 12 ~ 12 

13 6 13 
14 • t: 14 • 

15 • • ~ 15 

16 16 

30 • 18 

31 · · " 32 • 20 • 

33 21 
34 • 22 

35" • · 23 • 

36 24 • 

OAKGRIGSBY INC. 88 N. Dugan Rd., Sugar Grove, IL 60554. Phone 708/556-4200 • FAX 708/556-'4216 
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5100 SWITCHES 5100 

RotafY Switches 
1/2" Single Deck (Sealed and Unsealed) 

Series SD/SDS 
(unsealed) 

SGSD-12 POSITION ~ .175 r 
312 : 482~ REF 

250 ! REF. I [292~ 000 r-

114"·32 UNF· 2A 
THREAD ljl::.02O _f' .062 

SGS05-10 POSITION - PRINTEO CIRCUIT 

~~~rr 
POS.1 J 

SGS05-10 POSITION - SOLDER LUG 

POS.1 

T("25D~" ~1 
o _ .250 -j ';.I U.nless otherwise specified, standard 

dimensions are: 
A. Angle of flat _72° t3°, 
B. Thk:kness of flat - .093~ ± .003". 
C. Length of flat - .250" ± .015". 
D. Length of shaft - .375H ± .020". 

Military Type Switches 
The Type 500 switches are provided in sealed or unsealed 
versions, with fixed stops and solder lug or PC terminals, to 
meet the requirements of MIl.:S-3786/20. 

[I i,1 kl~I!IGSIIY I 

Series 500 
(sealed) 

Electrical Characteristics 
Current and 200 MA at 28 VDC resistive. 
Voltage Ratings 150 MA at 115 VAC resistive. 
Current Carrying 
Capacity 
Dielectric Strength 
Insulation Resistance 

Contact Resistance 

6amps 
600VACmin. 
10,000 megohms min., 50,000 
megohms initial 
Typical: 25 milliohms 

Mechanical Specifications 
life 25,000 cycles 
Rotational Torque 8 to 24 oz'/in. at ambient conditions 
Stop Strength 7.Slb./in. min. 
Shaft Orientation Flat is opposite pole number one 

contacting position-standard 
Detent Angles 30°, 36°, 45°, 60° and 90° 

Material and Finishes 
Switch Base 
Shaft 
Index Housing 
Shaft & Panel Seals 
Terminals and 

Diallyl Phthalate per MIl.:-M-14 
Stainless steel passivated 
Zamak with chromate finish 
Available 

Contacts Gold plated 
Mounting Hardware Mounting nut and lockwasher 

supplied unassembled 

Fixed Stops 

1---++-+.203 
±.003 

A 
.625 

I I 
~ .667~ 
, ±.020 

OAKGRIGSBY INC. 88 N. Dugan Rd" Sugar Grove, IL60554. Phone 708/556-4200. FAX 708/556-4216 
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5100 

Rotary Switches 
1/2" Multi Deck 

SWITCHES 5100 

Series MD SL Series MD (PC) 

Electrical Characteristics P.C. MOUNT 12 POSITION (300 INDEX) 

Current and Voltage 
Ratings 

Current Carrying 
Capacity 
Dielectric Strength 
Insulation Resistance 
Contact Resistance 

150 MA. at 28 VDC resistive. 
100 MA. at 115 VAC resistive. 

3 amps. 
600VAC min. 
50,000 megohms. 
25 milliohms max. at initial contact. 

Mechanical Specifications 
Life 25,000 cycles. 
Rotational Torque 6 to 32 oz.lin. depending on number 

Stop Strength 
Stops 
Shaff Orientation 

of poles. 
10.0 pound-inches min. 
Fixed or adjustable available. 
Flat is opposite pole number one 
contacting position, 

Material and Finishes 
Decks Ryton R-4 for PC mount/thermoset 

for SL. 
Shaff Stainless steel passivated. 
Index Housing Zamak with chromate finish. 
Rotor Contacts Silver alloy. Gold plate optional. 
Stationary Contacts and 
Terminals Brass silver plate. Gold plate 

Mounting Hardware 
optional. 
Mounting nut and lockwasher 
supplied unassembled. 

250 diameter shafts available upon request. 

P.C. MOUNT 

~5~2gl~ 

I ,": I ~Lrr[ 
10 POSITION (36 0 INDEX) 

500011< 

Unless otherwise specified. standard dimensions are: A. Angle of tlot-15° ± 3 0 
B. Thickness offlat-.093" ± ,003" 

--.875- -
-.500 DIA.-

•. 003 
---, .203 

o 1I4~-32 UNEF-2A 

c THO. r llOOTYP IS£C 

080UNF-2A 
n-r---rf,.."""'rnr..,."Q} THO. 

-'1 
.56' 
! [ ~ 

,,{.oJ -!;di: 
E±.046 TYP 

REAR VIEW 

P.C. BOARD MOUNTING PATTERN 
Viewed from components side of board. 

rn*ftfFFff~v" 0_ 0-1-0-0-1 0-0-1-0-0-r~~2Tvp. 
/o~1 Co \-V 

C4 r5 TYP'j .037 \. C2 C1 

OF SWITCH 

SHAFT END OF SWITCH 

T.::12345678910 
. 125TVP 'li . 037 

. 075 TYP 

P.C. BOARD MOUNTING PATTERN 
Viewed from components side of board. 

'-r~r-o-rt~~-O-t=I~ LLlL[1 : LLL-ll00," I 
I I I .100 TV" 

-Y ---~ . .075 TYP. C2 '-C1 

.037 

t.0FSWITCH 

Unless otherwise speCified, standard dimensions are: 
A. Angte of ftat-15° ±3°. 
B. Thickness of flat-.093" ± .OO3N 

• 

C. Length of lIat-.250" ± .015" . 
O. Length of shaft-.37S" ± .020~ . 
E. .780~ for one section. Add .200" ± for each addilional section. 

P.C. BOARD MOUNTING PATTERN 
Viewed from components side of board. 

E. Length of shatt-.375" ±.020". 
C. Thickness 011Iat-.219" ± .003". F. 1.416" for one section. Add .200" 

for each additional section. D. Length 0Iflat-,250"± ,015". 

OAKGRIGSBY INC. 88 N. Dugan Rd., Sugar Grove, IL60554. Phone 708/556-4200. FAX 708/556-4216 
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5100 SWITCHES' 5100 

Lighted PushbuHon Switches [I tj kI~I~IGSIIY I 
And Indicators 

Contact Switch 
Rating Circuits Action Termination 

. SA@30VDC SPST Form A Momentary Solder 
3A@30VDC SPSTForm Z Momentary Solder or PC 
SA@28VDC SPSTForm Z Momentary & Solder 

SPDTForm C Altemate 
10.SA@28VDC SPST Form X Momentary & Solder 

DPSTForm X Alternate 
SPST Form Z 
DPSTForm Z 

1SA@28VDC SPDT Form C Momentary & Solder 
Alternate 

.SA@28VDC SPDTFormC Momentary & 
Alternate 

Solder 

1O.SA@28VDC SPSTFormX Momentary & Solder 
SPDTForm Z Alternate 
DPSTFormX 
DPDTFormZ 

. S@30VDC SPDTForm X Momentary Solder or PC 

10.5A@28VDC SPDTFormZ Momentary & Solder 
DPDT Form Z Alternate 

3A@30VDC SPST Form Z Momentary Solder 

Varies SPDT Momentary Solder 

NOTES: 1) Pushbuttons are available in Round, Square and Rectangular 
shapes and a variety of styles and colors. 

2) Matching indicator bases are available for Friction Cap Presslites' 

Indicators 
• Many indicator-lens 

combinations available. 
• A wide variety of military 

approved lamps available. 

Size 
T1 

113/4 
T2 

T3 '/4 
Panel Light 

General 
Purpose 

X 
X 
X 
X 
X 

Panel 
CutOut 
.S12 dia. 
.S12dia. 
.S12dia. 

.512dia. 

.S12dia. 

. S12dia. 

.S12dia. 

.687 dia . 

870x1.110 

.S12dia. 

.890x .890 

Watertight 
X 
X 
X 
X 

Oak Optolite'" lighted pushbutton switches and 
indicators come in a choice of eleven styles and nine 
custom colors with custom legends and various 
mounting options. A wide range of electrical ratings 
and contact configurations is available in both 
alternate (push-on-push-off) and momentary operation 
with up to 10 million duty cycles. These switches meet 
the military speci.fications for MIl.,l·3661 and MIl:l.:-7961. 

Panel Space Req'd. Switch Body Low Level UL 
Thickness Behind Panel Dimensions Switching Approved 
.02 to .SO 1.312 .S63dia . 
.02 to .SO 1.093 .62Sdia. X X 
.02 to .SO 1.187 .7S0dia. X 

.02 to .50 1.312 .656 x .781 X 

.02 to .50 1.2S0 .7S0dia. 

.02 to .28 1.540 .563dia . X 

.02 to .38 1.4S0 .65x .78 X 

. 06to.18 .843 .688 dia . 

.06 to .25 2.125 .93x1.17 

.02 to .25 1.312 .62dia. 

.02 to .125 1.150 .874x .874 

3) A broad selection of mounting hardware is 'available including Knurled Nut 
and Safety Collar for surface or sub panel mounting, and 6 different recess 
mounting configurations including low cost Snap-in type 

EMI' Push to 
Suppressed Test Incandescent Neon MIL Approved 

X X X 
X X X X 
X X X 
X X X X X 

X 

OAKGRIGSBY'INC. 88 N, D~gan Rd., Sugar Grove, IL 60554 • Phone 708/556-4200 • FAX 708/556-4216 
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5100 SWITCHES 5100 

Keylocks 

Electrical Characteristics 
KL Series KL (ULfCSA) Series 

Current and 200 MA at 28 VDC 4 amps at 120 VAC, 
Voltage Ratings resistive, 150 MA 2 amps at 240 VAC 

at 115 VAC resistive (UUCSA listed) 
Current Carrying 6 amps 6 amps, continuous, 
Capacity with max, tem~er-

ature rise of 2 °C 
Contact 25 milliohms 10 milliohms 
Resistance initially, 100 milli-

ohms max, after life 
Dielectric 200 VAC min, 600VACmin, 
Resistance (36° indexing, 1000 

VAC min, (45° & 
90° indexing) 

Insulation 50,000 megohms initially, 
Resistance 10,000 megohms after life 
Static 20,000 VDC min, 
Protection 

12 O'CLOCK 

ccw~cw 

10-5 Rotary Switch 
Electrical Characteristics 
Current and 
Voltage Ratings 
Current Carrying 
Capacity 
Contact Resistance 

Breakdown Voltage 

Temperature Range 
(Operating) 
Insulation Resistance 

10 MA 1 volt, 
500 MA 125VAC resistive load, 

.5 amps, 
50 milliohms max, initial. 
100 milliohms max. after operating 
life. 
500 V 60Hz. 
850-1900 VAC. 

-30°Cto +65° C. 
50,000 megohms min. at 100 Volts. 

Mechanical Specifications 
Life 2500 cycles. 
Rotational Torque 2 in.loz. to 4 in.loz. initial room 

ambient. 
Stops Available as required from 2 to 8 

positions. 
Angle of Throw 45° /position-8 position max. 

Part "91002 
'Indicate if stops are required 

ROlOR ORIENTATION 
MARK .005 DEEP 

Cit) kl~I!IGSIIYI 
Mechanical Specifications 

KL Series KL (ULfCSA) Series 
Life 25,000 cycles 10,000 cycles 
Rotational Torque 6 to 24 oz.lin, at 7 to 24 oz.lin. at 

ambient conditions ambient conditions 
Stops Fixed Fixed 
Indexing Angles 90°,45° and 36° 90° and 45° std, 

Material and Finishes 
KL Series I KL (ULfCSA) Series 

Locks Barrel: linc alloy, Key: Brass 
Finishes Bright nickel, satin nickel, bright chrome, 

satin chrome and black, 
KL (UUCSA) Series bezel: polished 
stainless steel 

Switch Housing Molded lytel 94 V-2 
Terminal I Copper alloy, 
and Contacts Gold plated silver-plated 

500 SERIES SWITCH 

FOR TERMINAL CONAGURATION 
SEE 500 SERIES CATALOG 
SHEET. 

RECOMMENDED OPENING PANEL UTG. 

Material and Finishes 
Switch Base/Index 
Shaft 
Shaft Seal 
Rotor Contact 

Polyester, Glass Filled. 
Acetal, Homopolymer. 
Ethylene Propylene. 
Brass, hard gold plate over nickel 
plate. 

Common Ring Terminal Phosphor Bronze, hard gold plate 
over nickel plate. 

Selected Terminals Copper Alloy, hard gold plate over 
nickel plate. 

OAKGRIGSBY INC. 88 N. Dugan Rd., Sugar Grove, IL60554 • Phone 708/556-4200 • FAX 708/556-4216 
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The Most Valuable Handbooks 
in Process Measurement 
and Control 
All New! Hardcover! Full Color! Over 4000 Pages! 
Absolutely FREE! 
[13' Temperature and Humidity [13' Data Acquisition 
[13' Pressure and Strain [13' Electric Heaters 
[13' Flow and Livel [13' Instrumentation and Reference 

OMEGA features multi-position, 2 and 3 pole switches 
[13' p. H and Conductivity Yearbook (Vol. 27 SUPPI/tment) 

for thermocouples, RTO's and thermistor circuits-Plus, ,..--.................................... - ...... ~ 
Pressure, Flow and Level switches and solid state relays-
all designed for rugged industrial environments. . 

To Your FREE Handbooks, Call: NEWI FREEIHARDCOVERI 

359 ·RUSH . BeSuretoAskforOur1000+ 
- Page Volume 27 Supplement One Omega Drive, Box 4047, Stamford, CT 06907 

t C I t th S t! Telex 996404 Cable OMEGA FAX (203) 359-7700 
359~7874 0 ompee e e ©COPVRIGHT 1991 OMEGA ENGINEERING, INC. 

ALL RIGHTS RESERVED. PRINTED IN USA 
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5100 SWITCHES 5100 

OSLO CONTROLS 
TYPE SLighted & Non-lighted Pushbutton Switches 

ALL DIMENSIONS IN INCHES 

880+ .005 

~ 

-}.~ 
PAIIEL CUTOUT 

PAIIEL THICIUIESS 'M - 0/,0" 

FEATURES 
• Snap-in panel mounting with options in: 
• Lighted or non-lighted styles 
• LED, incandescent or neon lamps 
• Single pole and double pole circuit arrangements 
• Momentary or alternating actions 
• 10 amps 125/250VAC 1/4 HP, UL, CSA, VDE 
• Mechanical life 100,000 operations 

TYPE Rand CR Lighted & Non-lighted Rocker Switches 

TYPECRS 
SINGLE-POLE 

TYPE RT 
DOUBl".:·POLE 

FEATURES 
• Snap-in panel mounting with options in: 
• Lighted or non-lighted styles 
• LED, incandescent or neon lamps 
• Single pole and double pole circuit arrangements 
• Maintained or momentary actions, 2 or 3 position 
• 20 amps 125/250VAC 3/4 HP, 125/250VAC UL, CSA 
• High inrush capability 
• Mechanical life: 100,000 operations 

TYPE K and TYPE J Keylock Switches 

FEATURES 
• Flat keys or tubular keys 
• Single pole and double pole 
• Various key operate and removal positions 
• PC mount, solder or quick connect terminals 
• Maintained or momentary contacts 
• 4 amp 125 VAC or 28 VDC UL, CSA 
• Miniature to full size available (12mm diameter to 

19mm diameter) 

TYPE T Board Mounting Switches 

FEATURES 
• Crisp tactile feel 
• Long life, 5 million operations 
• Wave solderable types 
• Momentary and maintained contacts 
• Available LED illumination 
• Wide selection of colors 
• Competitively priced 
• Standard Pin Configuration 

328 Industrial Avenue, Cheshire, Connecticut 06410 
Tel.: (203) 272-2794 • FAX (203) 272-3492 
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More than justth,e Switch! Beca/use 

Bl Series 
Ultra-Small 
1 Million Cycles I 

B2-S Series 
Integral Levers 

Circuit(t 
Rating 1 Resistive 

Inductive 
Actuation 
Operating Force 
Size: Length 

Height 
Depth 

Mounting Centers 
Terminal Styles®, 
Approvals 

SPOT 
1A 
.5A 
Cam 

4 oz. max 
.300 
.280 
.100 
.150 
1,2 

<D120/250VAC, 28VOC, silver contacts. 

P6-3 Sa ria. 
Sub-Miniature 
Up to 10 Ampsl 

16 Sarla. 
Solenoid-Held Toggle, 
30% lighter, 25% smaller 
M559411, 12, /3, 16 

SPOT SPOT 
7A 7A 
4A 4A 

Cam Lever 

A1-101 

B3 Series 
TILto8Amps 

SPOT-DB 
8A 
5A 

Cam 

SPOT-DB 
10A 
7.5A 
Cam 

BS-7 Series 
10 Amps 
Double-Pole 

BS Series 
10 Amps 

OPOT-OB 
10A 
7.5 

Cam 
3-8 ounces 1.76 oz. max 3-8 ounces 3-8 ounces 3-8 ounces 

.510 .580 .510 .790 .790 

.350 .450 .445 .530 .868 
.156/.200 .200 .200 .. 260 .260 

.188 .188 .281 .500 .500 
1,2,3.4,5,6,7 1,2,3.4,5,6,7 1,2,3,4,5,6 1,3,6,7 1,3,6,7 

M8805/4,11 06,11 09 M8805/101 M8805n 
UUCSA UUCSA UUCSA UUCSA 

® 1. PC pins, 2. Turret, 1/8', 3. Turret 3/16', 4. Wire Wrap, 5. Right Angle PC, 6. Solder, 7. ac Tabs 

P6 Sarla. 
Pin & Roller Plunger, 2 & 4 pole 
M8805/39,/40,/43,/100, 1104 

R6 Sa ria. 
Rotary Roller 
Actuation 

Newl 

-Non-Teasible 
-Shorter behind 

panel 
-Weighs 25% less 
-More plating 

choices 
-More reliable ... 

less parts 
-Commercial 

T3 Sarla. 

-MIL-S-83731 
-5 Amp., resistive 
-1 & 2 pole 
-15/32' bushing, 
sealed 

-114-40 bushing, 
unsealed 

-Lever-Lock 15/32' 
bushing, sealed 

OTTO Controls 2 East Main Street - Caroentersville, Illinois, 60110 Phone: 708/428-7171 - Fax: 708/428-1956 
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5100 SWITCHES 

we add value to your switch solution 

SPOT-DB SPOT-DB SPOT 
Actuation Mom .lPush-Pull 2 Levels Mom.lPush-Pull Push-On/Push-Off 
Rating<D Resistive 10A SA 10A SA 

Inductive SA 3A SA 3A 
Mechanical Life Up to 1 million Up to SO ,000 Up to 1 million Up to 1 million 
Operating Force 3-S Ibs. 3.S/6.0 Ibs. 3-Slbs. 3-Slbs. 
Typical Behind Panel .86S 1.2S .86S .720 
Terminal Styles® 1,2 1 1,2 1,2 
Approvals M880S/3 

Materials Case Black Anodized Black Anodized Clear Anodized Black Anodized 
Button Nylon in 9 colors Nylon in 9 colors Nylon in 9 colors Nylon in 9 colors 

<D Ratings based on 120/2S0VAC, 28VDC, silver contacts. ® Terminal Style Code: 1. Solder, 2. Screw, 3. PC Pin 

Vandal-Proof 
Sealed. Survives abuse 

4-Way Toggle 
Miniature Joy Stick 

Custom Assembly 
Switch. cable. connector 

Offset Push BuHon 
Cears back-of-panel 

interference 

Pendent Switch 
Remote Switch with cable 

Open Frame Toggle 
4-Position. 4 Pole 

Defeat 
Position 

Door Interlock 
with service defeat 

Trigger Switch 
Two level control U2-016 

5100 

OTTO® 
CONTROLS 

tt 
V, 
P7 Series 

Sub-Subminiature 

SPOT-DB 
Momentary 

SA 
3A 

Up to 1 million 
1.2-2.2 Ibs. 

.S10 
1,2,3 

M880SI110 

Black Anodized 
Nylon in 9 colors 

Sealed. Toagle 
3-Position. 8 Poles 

Shrouded BuHon 
Guards against accidental 

operation 

OTTO Controls 2 East Main Street. Carpentersville, Illinois 60110 Phone: 708/428-7171 • Fax: 708/428-1956 
EEM 1991 For manufacturers' sales offices, see yellow pages- 8·1763 



5100 , SWITCHES 5100 

p 
Pawar.Dynamics. Inc. P.O. Box539· 59 Lak.eside~venue, West Orange, NJ 07052 (201) 736-5722· Fax (201) 736-8930 

IG-OS1Z (Low Cost Zinc Die Cast) HIGH CURRENT 
IG-OS1 (Brass, Chrome-Plated) SERIES 

}-
\ , 

04 

'" .24 ., 

Spring Return tor Momentary 
Contact 
SPECIFICATIONS: 

3S 
(98) 

.~ 

,]4/ 
(192) 

Mounting Dimenaiona 

IG-260 (Zinc Die Cast) LOW COST SERIES 
2 Pin 90° 2 Position On/Off 
o S Amps@12SVAC IG-260CH (Brass, Chrome

Plated) 

IG-310 

£; 
~~. 

IG-270 3 Position 

_ 77! ' ~ 0 Silver plated contact 

~ 
I" ~ """ 0 Double bitt keys 

. 
0 Key can be withdrawn at both 'On' 

- - and 'Off' position 

69.~j 
(17 5 '8~, 

Mounting Dimensions· 

SINGLE BITTED MINI SIZE 
o Zinc alloy die casted housing, 

chrome·plated with stainless cap. 
o 4 Disc tumbler mechanism. 
o Zinc alloy key, chrome-plated with plastic 

cap. 
o Silver·plated contacts and terminals. 
• Key can be withdrawn in the "Off" and 

"On" position, or in one pOSition only. 
• Two terminal On-Oll 2S0V lA, 120V 2A. 
When ordering, please specify which key 
function is desired, A or B. 

o Zinc alloy die cast housing. 
Chrome-plated. 

o Brass Key, nickel·plated plastiC cap. 
o Silver·plated contact and terminals. 
03 positions, OFF/ON/ON. 
o 12SV lA, 2S0V O,SA 

IG-300Z (Zinc Die Cast) 
IG-300 (Brass, Chrome

Plated) 

ULTRA-MINIATURE 
SERIES 
Spring Return for Momentary 
Contact 
Also Available. Contact Factory. 

IG-30S 

• Tubular key to aid in prevention of 
duplication 

• Diameter less than'/;!" 
• Current Rating: l'Amp@220VAC 

SINGLE BITTED FLAT; 
MOLDED CONSTRUCTION 

o High impact plastic material housing and inside 
parts. 

o Single bitted key with durable nickel·plate. 
o Silver·plated contacts and terminal. 
o 3 Pin On·On type. Key can be withdrawn at 12 

o'clock and 3 o'clock or key can only be w~hdrawn 
at 12 o'clock . 

• Rating: 12SV 6 Amp, 2S0V 3 Amp 
When ordering, please specify which key function is 
desired, A or B 

SUB-MINIATURE KEYLOCK 
WITH MICRO SWITCH 

o Chrome-plated brass housing. 

o ~~~~i~ra;~~~e~~:~ switch. 
Normal open and normal closed function. 

• High secur~y lock and S disc tumbler 
cylinder. Single bitted key. 

• Limitless key combinations . 
o Rating: SA 12SV, 2.SA 250V 

IG-270S 2 Position . o Zinc allOY, die cast housing, chrome-plated. 
o Brass key, nickel·plated. Plastic cap. 
• Silver·plated contacts and terminals. 
o 2 position OFF/ON 
o 12SV lA, 2S0V O.SA 

CALL OR WRITE POWER DYNAMICS, INC. FOR MORE INFORMATION FSC60046 UNIT:mm 

8-1764 For manufacturers' sales offices, see yellow pages EEM 1991 



5100 SWITCHES 

Preh Electronic Industries, Inc. 
470 East Main Street, Lake Zurich, IL 60047-2578 U.S.A. 

Phone (708) 438-4000 • FAX 708-438-5522 

POWER/MINIATURE SWITCHES 

70052-006 
PUSH BUnON 
'p. Miniature DPDT 
push-push for PC 
mounting . .Red push 
button supplied. 

74650-013 
SLIDE SWITCH 
Miniature 4-position 
(SP4D PC mount 
switch with knob. 
Contact surface 
gold. different color 
and additional 
printing of letters and 
symbols available on 
request. 

75120-100 
KEY SWITCH "P". SP 
with 2 parallel 
contacts. contact 
surface silver. 
Snap-in mount. 

70052-014 
PUSH SWITCH 
'P" Miniature DPDT 
push-push for PC 
mounting. Keycap 
available. 

70060 Series 
Switch 
Rating 

-003: 2.5/100 A 2S0 VAC 
-200: 4/100 A 250 VAC 

ME-5 SERIES POWER SWITCHES 
"SOfT TOUCH", PUSH-PUSH 
70060-003/70060-200 
The ME-S Series of power switches (DPST) is 
available in 3 or S amp versions with printed 
circuit or solder terminals. Optional SPOT auxiliary 
switches (IA/24V. AC/DC). and accessories. 
ie- dust covers and fuse holders are also 
available on request. 

75120-050 
KEY SWITCH 'S" with 2 
parallel contacts. 
contact surface 
silver.Black push
button with red LED 
indicator (green LED 
available). 

70052-022 
PUSH BUnON 
'P" Miniature DPDT 
push-push for PC 
mounting . .Red push 
button supplied. 

75120 Series 

75120-102 
KEY SWITCH 'S" with 2 
parallel contacts. 
contact surface silver. 
Snap-in mount. Black 
pushbutton with red 
LED indicator (green 
LED available). 

10D81·XXX 
KEY CAPS 
Accessory. keycaps 
for 75120 Series 
Switches. Available in 
transparent red. green 
or clear. Opaque white. 
grey and black. 

74650 Series 

75120·108 
KEY SWITCH "S· with 2 
parallel contacts. 
contact surface silver 
Transparent red 
pushbutton with LED 
indicator. Snap- in 
mount. 

70052 Series 
0.02SA.30 
VACorDC 

l00mA30 O.S A. 12 VAC or DC 
VACorDC 0.05 A. 250 VAC 

Dielectric 
Strength 

4000 V contact/conductive parts 
2000 V contact/contact 

500VAC SOOVAC 

Insulation 
Resistance 
Contact 
Resistance 
Ufe 

Operating 
Force 
Flammability 

Approvals 

Dry: less than lOG ohms 

less than 50m ohms. 
typical 30m ohms 

2S.OOO cycles 

less than 6N 

UL94 va 
SEV. CSA. S. VDE. 

UL.D.N 

less than 
150m ohms 

400.000 cycles 

l.5± 0.3N 

UL 94 V-I 

'S' - SWitch key movement is perpendicular to the mounting surface 
"p. - Switch key movement is parallel to the mounflng surface 

more than 
100m ohms 

less than less than 
100m ohms 20m ohms 
1.000 cycles 10.000 cycles 

INtoSN less than 6N 

EEM 1991 For manufacturers' sales offices, see yellow pages 

5100 

Preh ME-S Power 
Switches and 
Minature PushbuHon 
Switches have been 
designed for rugged 
operation and long 
life in today's 
sophisticated 
electronic 
equipment. 

All Preh switches offer 
short stroke, audible 
"click", positive 
tactile feel, PC 
mount,low 
reSistance, long life 
and precious metal, 
self-cleaning contact 
surfaces. 

Preh switches with 
custom pushbuHons, 
legends and contact 
materials are 
available on special 
request. 

8·1765 



SPOT OPOT ADJUSlABLE MAX2JjQVAC APPROVAL RANGE Ml"ING STD 
3A UL,CSA R 
5A UL,CSA R 

lOA UL,CSA R 
21A UL,CSA M 
21A UL,CSA M 
21A UL,CSA M 
21A UL,CSA M 
21A UL,CSA M 
21A UL,CSA M 
21A UL, CSA M 
21A UL,CSA M 
21A M 

5A UL, CSA R 
21A UL,CSA R 
21A UL,CSA R 

NOTE: 
I. Above sizes Do Not Include Inlel. 
2. Special Micros available on request. 

21A UL,CSA R 
21A UL,CSA R 
21A UL,CSA R 

3. Fig. R, C & D Connect to 118" ID Tube. 
4. Other Spout and Mounting Configurations Available . 

. 5. Micro Switches Accept STD .250" Slide On Terminal. 
6. Approx. Repeat Accuracy ± 3% At Constant Temp. 
7. Consult Factory For Special Requirements. 

INSTEAD OF A SWITCH CONNECTED BY CABLE TO THE EQUIPMENT OR APPLIANCE, AN AIR BELLOWS IS 
JOINED BY TUBING TO AN AIR SWITCH CONTAINED WITHIN THE EQUIPMENT OR APPLIANCE. AIR SWITCHES 
ARE AVAILABLE IN MOMENTARY, ALTERNATE ACTION, OR SEQUENCING ACTIONS. 

~. 

I -00 I AIR SWITCH 
BELLOWS MOMENTARY OR ON/OFF 

(AIR ACTUATOR) ~ __ __ ~ Tu.!: __ ....... ;p. (ALTERNATE ACTION) 

ON/OFF TVA111A ON/OFF TVA211 A 4-Function P.C. Mount 
Momentary TVM111 A Momentary TVM211 A MTG311A "e" Series 1.2HP @ 240VAC .... ' Momentary 1HP@ 120VAC 

21 AMP @ 240VAC 

2.Other mounting choices. 
3.Acetel plastic body and 

mechanism ensures 
high mechanical stability 
and minimum moisture 

• Printed Circuit absorption. 
Board Mount 

4.0ther switch ratings ''Tinytrol™ Single" "Tinytrol Double" ''Magictrol™ " Air Switch 
available. SPOT OPDT Sequencing • SPST or OPST 
% FILE #EB0254 @ FILE #LR69099-1 US PATENT 4,783,580 1 Amp (typical) 

Air Actuators (Bellows) 
The air actuators in any of the various forms, are not 
affected by water, dirt, dust or flammable gases. Only 

a few of the many actuators available are shown here. 
Standard electrical footswitches are also available. 

B513A B31SA 

For manufacturers' sales offices, see yellow pages 



5100 SWITCHES 5100 

The following information is excerpted from our catalog. Please contact us for 
your complete guide to the components available from RDI Electronics. 

ELECTRDNICS 
_'_N _r: D_H_" [_'J H_A_T ",_u---SWITCHES _______ _ 

ADI Electronics offers pushbutton and minia
ture pushbutton versions, as well as tact, 

PUSHBUTTON 
TYPES 

MINIATURE 
PUSHBUTTON 
TYPES 

TACT TYPE 
• Horizontal and vertical PC Mount 
• Positive tactile feel 
• 6.2mm and 12mm sizes _'--

• JTM-1101B 

JTM-1105B 

TOGGLE SWITCH TYPE 
• PC and Solder 

Terminals 
• Right angle and 

vertical mount 

JTM-110SA3 

JTM-1108C 

JTM-1102C 

30,000 make-and-break cycles at full load 

rt Brass electrotin plated 
Coin silver, silver plated 

Center Contact & Terminal Brass, silver plated 

rocker, and slide switches to suit most appli
cations. 

PUSH BUTTON SWITCH SPECIFICATIONS 
ELECTRICAL SPECIFICATIONS 

DC 30V. 0.3A Max. Rating Resistance 
I-C:::-on"Ct:"a-cOCt R"'e-s"'istC"a-nc"" e---t----;;2;:cOm=Il-;M7a;-x-. u;-n;-d7:e:-r"'th;-e""D:C:C::-SV-. I-A -~---

Insulation Resistance l00Mll Min. at DC 500Y. 
Withstanding Voltage 1 min, at AC 500V 

-, ,-~--~. '-------------c-I 
Contact Timing _ . Non-shorting. Shorting. 

MECHANICAL SPECIFICATIONS 
Terminal Strength 500g for 1 Min. 

300± 200g _Operating Forc_,,--_~_ 
Control Strength 

Function 
3..~gstatic for",,:: -,-----,-1 
Self-Lock. Inter-Lock. Non-Lock (Momentary) 

DURABIUTY SPECIFICATIONS 

Test Conditions 10.000 cycles at a rate of 15 - 20 cycles for 
1 minute without load. 

Operating Force Within ~~I% of initial value. 

Contact Resistance 40mll Min. 

TACT SWITCH COMMON SPECIFICATION 
Specification Model JTM-1101.1102Type JTM-1105,1108Type 
ELECTRICAL SPECIFICATIONS 
Power Ratin DC 12Y. 50 mA Max. 
Contact Resistance 100 mQ Max. under DC 5Y. 1A. 
Insulation Resistance 100 MQ Min. at DC 100 V 
Withstandin Volta e 1 min. at AC 250 V 
Bounce 10 msec. Max. 
MECHANICAL SPECIFICATIONS 
Switch Action S.P.S.T. momentary push on switch 
Operating Force 
Control Strength 
DURABIUTY SPECIFICATIONS 
Test Conditions 

Contact Resistance 
Bounce 
Operating Force 

100±30gf200±50 f 120±50 f 
1 Kgf statiC force 

100,000-500,000 cycles at a rate 
of 15-20 cycles for 1 minute with a resistive 
load DC 12 Y. 50 m A. 
200mQ Max. 
20 msec. Max. 
Within + 10% of initial value 

-40 

BASIC SUB-MINIATURE TYPE 
• Solder, Faston or PC Terminals 
• With or without Actuators 
• UL Approved 

• 
PUSH BUTTON SWITCH SPECIFICATIONS 
ELECTRICAL SPECIFICATIONS 
Ratin Resistance DC 30V, 0.3A Max. 
Contact Resistance 20mQ Max. under the DC 5V, 1 A 
Insulation Resistance 100MQ Min. at DC 500Y. 
Withstanding Volta e 
Contact Timin 
Service Life 

FROM PROTOTYPE TO PRODUCTION, SPECIFY RDI ELECTRONICS FOR QUALITY, SERVICE AND COMPETITIVE PRICING. 

RDI Electronics, Inc . .! Dept. E, 56 Harrison St., New Rochelle, NY 10801 Tel: 914-632-7274/ Fax: 914-632-7464 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1767 



5100 SWITCHES 5100 

ALLIED CONTROLS/RUNDEL PRODUCTS H33 Push buttons, Pilot 
Lights, and Selector Switches 562 Captain Neville Drive, Waterbury, CT 06705 

(203) 757-4200 FAX (203) 757-4202 

H33 1 13/64" Push buttons 
Round Momentary Operators1 

16.80 16.80 H33RlG3 
16.80 H33FHK2 16.80 H33FHK3 
16.80 H33FHR2 16.80 H33ftlR3 

16.80 H33FFG2 16.80 H33FF63 
16.80 H33FFK2 16.80 H33FF1<3 
16.80 H33FFR2 16.80 H33FFR3 

16.80 H33ESG2 16.80 H33ESG3 
16.80 H33ES1(2 16.80 H33ES1<3 
16.80 H33I:SR2 16.80 H33Es", 

16.80 H33EHG2 16.80 H33EHG3 
16.80 H33EHK2 16.80 H33EH<3 
16.80 H33EHR2 16.80 H33EHR3 

10.80 H33EFG1 16.80 H33EFG2 16.80 H33EFG3 
10.80 H33EFK1 16.80 H33EA<2 16.80 H33EFK3 
10.80 H33EKRl 16.80 H33fKR2 16.80 H33EFR3 

.22.80 

22.80 H33FHG4 
22.80 H33FHK4 22.80 
22.80 H33FHR4 22.80 

22.80 H33FFG4 22.80 
.22.80 H33FFK4 22.80 
22.80 H33FFR4 22.80 

22.80 H33ESG4 22.80 
22.80 H33fSK4 22.80 
22.80 H33ESR4 22.80 

22.80 H33EHG4 22.80 
22.80 H33EHK4 22.80 
22.80 H33EHR4 22.80 

22,80 H33EFG4 22.80 
22.80 H33HK4 22.80 
22.80 H33EFR4 22.80 

Momentary Operators with Mushroom Caps1,2 

• Red H33MSRO $28.80 H33MSR1 $28.80 H33MSR2 $28.80 H33MSR3 \34.80 H33MSR4 \34.80 ., 
Red H33MFRO 38.80 H33Mffil ".80 H33MFR2 44.80 H33MFRS SO.80 H33MfR4 50.80 

• Red H33JSRO 22.80 H.1:IJSRl 28.80 H33JSR2 28.80 H33JSR3 34.80 H33JSR4 34.80 

• Red H33JFRO 44.80 H33JFRl 50.80 H33JFR2 50.80 H33JFR3 56.80 H33JFR4 56.80 

• Red H33JORO 4&.80 H33JDAl 52.80 H33JDR2 52.80 H33J0A3 58.80 H33J0R4 56.80 

Maintained Pushbutton Operators1 

", 
Green H33MP1G0127.20 H33UP1G1$33.20 H33MPl62$.'t).20 H33MP1G3$39.20 H33MP1G4$39.20 
Black H33MP1KO 27.20 H33MP1Kl 33.20 H33MP1K2 33.2D H33MP1K3 39.20 Ii33MP1K439.20 
Red H33MP1RO 27.20 H33MP1Rl33.20 H33MP1R2 31.20 H33MP1R3 39.20 H33MP1R439.20 ". Red H33MP3RO 38.80 H33MP3R144.80 H33MP3R2 44.80 H33MP3R350.80 H33UP3R4 SO.80 

"~ 
\ ,j 

Red H33MP2RO 38.80 H33MP2Rl 44.80 H33MP2R244.8O H33MP2R3 50.80 H33MP2R4 50.80 

• Red H33PP3RO 34.80 H33PP3fl140.80 H33PP3R240.80 H33PP3R3 46.80 H33PP3R446.80 

Illuminated Momentary Pushbuttons1 

H33PM4A129.80 H33PM4A2 29.80 
H33PM5Al 29.80 H:l3PM5A2 29.80 H33PM5A3 35.80 
H33PM6Al 29.80 H33PM6A2 29.80 H33PM6A3 35.80 

H33PM7Al 48.80 H33PM7A2 48.80 tmPM7A3 54.80 H33PM7M 54.80 

- H33PM8Al 48.80 H33PM8A2 48.80 H33PMBA3 54.80 H33PM8A4 54.80 

H33PM9Al 48.80 H33f'M9A2 48.80 H33PM9A3 54.80 H33PM9A4 54.80 

1 Legend plate is not included. . 
2 Mushroom caps can be ordered with two set screws, add suffix SSX to the Cat. No. 

Example: H33MSRDSSX. 

22.80 

22.80 
H33FHKS 22.80 
H33FHR5 22.80 

H.'l3FFGS 22.80 
H33FFK5 22.80 
H33FFRS 22.80 

H33ESG5 22.80 
H33eSKS 22.80 
H33ESR5 22.80 

H33EHtl5 22.80 
H33EHK5 22.80 
H33EHR5 22.80 

H33EFG5 22.80 
H33EFK5 22.80 
H33EFRS 22.80 

H33MSR!i $34.80 

H33MFf15 50.80 

H33JSRS 34.80 

H33JFRS 56.80 

H33JDR5 58.80 

tmMP1G5$.'19.20 
H33MP1K5 39.20 
tmMPlR5 39.20 

H33MP3R5 50.80 

H33MP2RS 50.80 

H33PP3R546.80 

3 Recommended use of AEM contact block when specifying NO block, and BLB contact block when speci
fying NC block. 

H33 1 13/64" Illuminated Push buttons 
Illuminated Momentary Pushbutton 
(PUSh-Pull, Spring Return to Center)1 

H33LP8A161.00 H33LPBA2 61.00 

- H33LP9A161.00 H33LP9A2 61.00 H33LP9A3 67.00 H33LP9A4 67.00 

Illuminated Maintained Pushbuttons (Push-Pull)1 

'''''''''''' H33f'llAO$33.20 H33Pl1A1$39.20 H33PllA2 139.20 H33PL1A3$45.2D 
12Vo~lamp H33Pl2AO 33.20 H33PL2A139.20 H33Pl2A239.20 H33Pl2A345.20 
24 Volt lamp H33PL3AO 34.80 H33Pl3A140.80 H33Pl3A2 4O.1K1 H33Pl3A3 46.80 

48Vo~lamp H33Pl4AO 36.00 H33Pl4Al42.00 tmPLW 42.00 H33PL4A3 48.00 
60 Volt Lamp li33PL5A036.00 H33P\..5A1 42.00 H33PL5A2 42.00 H33Pl5A3 48.00 .... 120 Volt lamp H33PL6AO 36.00 H33PL6A1 42.00 H33Pl6A2 42.00 H33Pl6A3 48.00 

~ 120 VoII Trans. - -
wilh6VoIl Lal11l H33Pl7Al 61.00 tmPL7A2 61.00 H33Pl7A3 67.00 
240Vollfrans. 
wlth6.1Jailamp H33PL8A161.oo H33Pl6A2 61.00 H33PL8A3 67.00 
480VdITllIns . 
with 6Voll Lamp - - H33f'l9A161.00 tmPL9A2 61.00 H33PL9A3 67.00 

Illuminated Maintained Pushbuttons 
(Push-On; Push-Off)1 

6 Volt lallll H~llAO$37.00 H33ML1A1S43.00 H33MllA2 $43.00 H33ML1A3$49.00 
12 IJijt Lamp H33ML2AO 37.00 H33Ml2Al 43.00 H33ML2A243.00 H33Ml2A3 49.00 
24VoIlLarnp H33/IIIt.3A038.00 H33Ml3A144.60 H33ML3A2 44.60 H33ML3A3 50.60 

48 Vlit lamp H33ML4AO 39.80 H33ML4Al 45.80 H33ML4A2 45.80 H3;lMl4A351.80 • 60 Vlit Lamp H33Ml5AO 39.80 H33ML5Al 45.60 H33ML.5A2 45.80 H33Ml5A351.80 
120VoIll~ H33ML6AO 39.BO H33ML6A.145.80 H33ML6A2 45.80 H33Ml6A3 51.80 

120 VoItTrans. - -
wilb6 Volt Lamp H33Ml1Al 64.80 H33ML7A2 64.80 H33Ml7A3 70.80 
240 VoItTrans. 
wltb6 Volt Larnp H33ML8Al 64.80 H33Ml6A2 64.BO H33MlBA3 10.80 
480 Vo/tTrans. 
wltb6 Volt LBmJI - - H33ML9A1 64.80 H33NL9A2 M.an H33Ml9A3 70.80 

H331 13/64" Pilot Lights 

H33Pl1A4$45.20 
H3mA4 46.20 
H33PL3AA 46.80 

H33PL4A4 48.00 
H33Pl5M 48.00 
H33PlBA4 4&.00 

H33PL7M 67.00 

H33Pl8A4 67.00 

H33Pl9A4 67.00 

H33ML1A4$t9.00 
H33ML2M 49.00 
H33ML3A4 SO.60 

H33ML4A4 51.80 
H33ML5A4 51.80 
H33Ml6A4 51.80 

HDlL7A4 70.80 

H33Ml8A4 70.80 

H33Ml8A470.80 

Full Voltage and Transformer Pilot Lights 

1 Legend plate is not included. 
lA Price includes 1 N/O and 1 N/C contact and preformed jumpers necessary for operation. 

Consult factory for Catalog Number 
Development ordering information. 

H33PllA5$45.20 
H33PL2A546.20 
H33PL3A5 46.80 

H33Pl4A5 48.00 
H33PL5A548.00 
H33PL6A5 48.00 

H33PL7A5 67.00 

tr.m.8A5 67.00 

tmPi.9A5 67.00 

Ii33MllA5S49.00 
H33Ul2A5 49.00 
H33M1.3A5 50.80 

H33MIAAS 51.80 
H33MlSAS 51.80 
H33ML6A5 51.80 

H33ML7A5 10.80 

H33ML8A5 70.80 

H33ML9A5 70.80 

B-1768 For manufacturers' sales offices, see yellow pages EEM 1.991 
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ALLIED CONTROLS/RUNDEL PRODUCTS H33/H36 Push buttons, Pilot 
Lights, and Selector Switches 562 Captain Neville Drive, Waterbury, CT 06705 

(203) 757-4200 FAX (203) 757-4202 

H33 1 13/64" Pilot Lights 
Push-to-Test Pilot Lights' 

Resistor Pilot Lights, 
120 Volt lamp and Ilolle 
BlocI< for Remote Test 

Rfl12OAwllh12Dvatlamp 
RB 120B 'Mth 120 VoII Lamp 
RBI2012-4A wilf124 Vult Lamp 

.~ 
RBI20124B~th24VoltLamp 

RB2401120AMth120VolI 
lamp 
RB2401120Bwith120Volt 
lamp 

NRBI20IWhI20VoII 
NeonLaIT'4l 
NRB24Dwithl20Volt 
NeonLaRlJ 
NR8480wilhl20Vo~ 

NeonLarlll 

H33 1 13/64" Selector Switches 
Two Position Lever Operated Switches *, 

Green H33SWI2SRGLO 22.80 H33SWI2SRGL3 34.80 
Black H33SW12SA1<LO 22.80 H33SWI2SRKL3 34.80 
Red H33SWI2SRRLO 22.80 H33SWI2SRRL3 34.80 

H33PROA 

H33PRIA 
H33PR2A 
H33PRlA 

H33PR4A 

H33PR5A 

H33PRSA 

HaaPRlA 

H33PR8A 

H33PR9A 

H33SWI2SRGL6 
H33SWI2SRKl6 
H33SWI2SRRL6 

$44.80 

31.80 
31.80 
34.60 

34.60 

35.80 

35.80 

29.80 

29.80 

29.80 

Three Position Lever Operated Selector Switches *, 

14,80 H33SW23MGL3 26.80 H33SW23MGI7 
14.80 H33SW23MKl3 26.80 H33SW23MKL7 35.80 
14.80 H33SIN23MRL3 06.80 H33SW23MRl7 36.80 

22.80 H33SWI3SLGl3 34.80 H33SWI3SLGl7 46.80 
22.80 H33SWI3SlK13 34.80 H33SWI3SLKL7 46.80 
22.80 H33SWI3SLRL3 34.80 H33SWI3SlRL7 46.80 

SpringRetum Gr.., H33SW13SRGLO 22.80 H33SW13SRGl3 34.80 H33SW13SFlGl7 46.80 
Rigi"ttto Genrer Black H33SW13SRKlO 22.80 H33SWI3SRKL3 34.80 H33SW13SRKl7 46.80 

Red H33SWI3SRRlO 22.80 H33SW13SRRl3 34.80 H33SWI3SRRL7 46.80 

Spring Return Green H33SW23SCGlO 22.80 H33SW23SCGl3 34.80 H33SVvZlSCG17 46.80 

BothSideswlaiter Black H33SW23SCKLO 22.80 H33SW23SCKl3 34.80 H33SW23SCKL7 46.80 
Red H33SW23SCRLO 22.80 H33SW23SCRl3 34.80 H33SW23SCRL7 46.80 

1. Legend plate is not included 
2. Price includes 1 N/O & 1 N/C contact and .preformed jumpers necessary for operation 

H33 1 13/64" Selector Switches 

H33 1 13/64" Cam Switches 

~:!!: • 
HOW TO ORDER 
1. Unit Operator 

Quantity Class 
H ___ SS3 
H ___ SS3 
H ___ KSS3 
H ___ KSS3 

2. Select position angle. 

H33GB5 

(Operator) 
Maintained 
Spring Return to Center 
Key lock Maintained 
Key lock Spring Return 

Cam Angle Maximum Positions 
30° ___ up to 12 positions 
45° ___ up to 8 positions 
60° ___ up to 6 positions 
90° ___ up to 4 positions 

3. Specify Cam Angle I Specify number of positions 

_. 
H33GB7 H33GBl 

H33GC4 

____ (write in number) ____ (write in number) . 

4. Handles: Choose from seven handles and levers 
Indicate handle number _________________ _ 

5. Indicate nameplate legend and associated switch position. See legend 
plate section. . 

H36 Monolever, Reset Operator 
Monolever Operator Oiltight & Watertight 
Available in 2, 3 or 4 position (plus center) either maintained, spring returned or a combina~ 
tion of both. The monolever uses a special DPDT contact block with 10 Amp 600 V rating. 

'IH,&i'. 
H36Ml·2M 2 Position Manuat Return $71.00 
H36Ml·3M 3 Position Manual Return 19.00 •• H36M1-4M 4 Position Manual Retum 87.00 
H3BMl·2SR 2 Position Spring Retum 71.00 
H31iM1.JSil 3 Position Spring Return 19.00 
H36Ml·4SR 4 Posltion Spring Return 87.00 

:&n:t",,:;:;;;;· .;deWf .'dlfti;: 
H36M01A1D 1 NIO Contact & Dummy $8.00 .. H35M02A 2 N/O Contacts 12.00 
H36MOtB1D 1 NJC Contacts & Dummy 8.00 
H36M02B 2N1CContacts 12.00 
H36MOC lN1O&NfCContacl 12.00 

NEMA 1 Reset Operator 
Standard length 4", measured from front of panel. Adjustable ± '/4 inch. To makeoiltight and 
watertight use H33SA 1 boot. Other lengths available on special order. 3 

,~ 

Red H:J3RS.ll-AA21-154 
Goen 
.ac' ,..'. Yellow 
IIu, 

"""" O<ang,' 

Wli. 

"'" 1 Legend plate is not included. 
2 Prtce includes handle 

-All21 
.AB21 
·AV21 
-ABI.21 
·ABR21 
-A021 
·AV/21 
-AllR21 

3 Includes operator only. Contact blocks not included. 

17.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 

4 Red & black reset buttons furnished with en~raved "reset" legend. 
5 for lengths longer than 4', add 204 list per lOch. 

*lIIuminated Switches Available Upon Request 

,-,. 
Resetwilhoutcolorcap 
orderH38R5-11@$6.80Iist 

Replacementcolorcaps, see 
H33compooenlS sectJon for 
extended color caps. 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1769 
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WHY do 40,000 Buyers and Electronic Engineers Keep Cal/(ng 

MASTER DISTRIBUTORS 

TEMPERATURE 
CONTROLS 

~ 
L!J~ 

8-1770 

• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-ln-TimeProgram. 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

(213) 452·1229 II 
RELAYS SWITCHES TIMERS .:c:::~ .,. : 

Aleph International Acro ATC 
Allied Contro,ls Alco Agastat CIRCUIT 
American-Zettle.r American Switch Amperite BREAKERS 

CIRCUIT BREAKERS Aromat AMP Antex FUSES & 

AT&T Aromat Crouzet FUSEHOLDERS 
Airpax 

Bosch Arrow Hart Eagle Signal -. Aromat 
Heinemann C.P. Clare Carlingswitch Guardian 

Potter & Brumfield Coto Cherry Electric Industrial Timer 
Crydom Controls C&K Magnecraft 
EAC EECO Master Electronics 
Elec-Trol Electro-Mech Midtex 

CONNECTORS & Fujitsu Electronic Camp. Group National Controls KNOBS 
SOCKETS Gordos Grayhill Omron 

AMP Grayhill Landis & Gyr Potter & Brumfield 

@ 
Amphenol Guardian Linemaster SSAC ld Aromat Hi-G Masler Specialties Struthers-Dunn 
Curtis Idec McGill Syracuse Electronics 
Custom Connector ITT Microswitch ~ 

Idec Line Electric Omran 
Lumberg Magnecraft Oslo TERMINAL BLOCKS 

LAMPS & LEOS 

Master Electronics Masler Electronics OTTO Beau 

~ Panduit MEC Saia Buchanan 
Potier & Brumfield Midtex Unimax Curtis 
Souriau Omro;, Electrovert r.~ Vernitron-Beau Potter & Brumfield Kulka 
Welcon!Welis RBM INDUCTORS Magnum (~y 

Schrack Jeffers Marco 
Siemens RDI 

COUNTERS Sigma Underwriters Safety SWITCHES 

Engler Stantel PHOTOELECTRIC Vernitron-Beau 
Hecon Struthers-Dunn 

Aromat Weidmuller • IVO Telemecanique 
Dola n-Jenner I , 

Kessler-Ellis Theta-J Omron TRANSFORMERS 
Master Electronics Triridge Photoswitch! AB Dormeyer 
Omron Skan-A-Matic Microtran RELAYS 

Redington FUSES Sola 

~ 
Red Lion Bussmann Stancor 
Sodeco/Maxmar Litlelluse PROXIMITY Thordarson 
Stemco Underwriters Safety Agastat Triad 
Veeder-Root 

Electro U.T.C. It J 
KNOBS Omron INDICATOR LIGHTS 

DIODES Cosmo/Kurz-Kasch WIRE, WIRING 
General Instr. 

Raytheon/Panel Products DEVICES & HWR. 

F-r~)~ POTS & RESISTORS Alpha 

INDICATORS, Clarostat Belden 
~,J' LAMPS & LED Ohmite Buchanqn 

FANS 
101 Electrcvert SOLENOIDS Aromat lEE Havey Hubbell 

U.S. Toyo JKL Iboco 
Leecraft SOLENOID H.H. Smith 

~»~ Lumex Dormeyer Modor .... "": . ...., 
FILTERS Stanley Guardian Panduit 

--~~" Curtis Sylvania Line Electric Pomona 

For manufacturers' sales offices, see yellow pages EEM 1991 
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SCHURTER 
P.O. Box 750158 • 1016 Court. Petaluma, CA 94975-0158 • 707-778-6311 • FAX 707-778-6401 

~ 

Base switch designed 
for use under custom 
membrane overlay. 

MTG 112" 
Base switch with button. 

MCS 112" 
Base switch with sealing 
foil and facing ring. 

MTP 112" 
Base switch with keycap. 

MT 
Key switch with or without 
LED's. 

Key switch with or without 
LED 

MMT/MMS 3/4" 
Key switch with 
momentary or alternate 
action for pcb or panel 
mounting. With or without 
LED 

MMT/MMS 3/4" 
Optional key top assembly 

• 
,' ,~DS/LDT 

I; 

EEM 1991 

SWITCHES 
3.2_ .. ...'2,65., 

~_44 
~, lfQ]} 
~I • 

~l 
_66 

~:? !J Z·D.UIi"",,,,,,,,'"'"" Dnlhngdlagram 
'-Gnd"127mm 

:f- m :2 .. f .'. 
.=1>"g.' 
.=<1>1,3'8.1 

'0' 

I 
C,rculld,sgram 

J_ 
"'" 

.ci3 ~ '-~-. - I 

~ 
SealIng ring 0 15 x 1 Secuflng cliP with screw 

;[§".W: ~'_ ~om".W_ 
_ 1 _ _, 

, . 
~ 9.40 

OliUingdiagramlor panel mounting cEt"40T .,~.~ 
4. WI\hLED 

;~ ___ + ___ 8 - , 

Key top 
Complete 

Base 
Switch 

_I~'; 
- m -

13.50 

Keytop 
Insert 
Plate 

• 
UseN.O. 
and N.C. 
or OPDT 

Use N.D. 
and N.C. 
or DPDT 

MCS MTP 

~'"'''''''' 

Drilling diagram 
Rosier \{Oi02.54mm 

.,,,1'1-' .'''1,3'»-
Z .. Orillingloflocallngplns 

z ~ drilling tor locating pins 
dlllhngdiagram 
1 20"~ 127mm 

Protection 
Plate 

_~, KZ Circuit -re- XI diagram 

" " 
Circuit 

diagram 

Circuit diagram 

Je>-

Z =drilhng lor locating pil'ls 

~:r~~~~ 

. Circuit diagram 

LED 

Oamp Bcarddll~",g 

Mc",',ngleng1h 
O"nenSlOnA 

35mm-11)01e 
43mm-2poles 
51mm-3poles 
59mm-4poles 

Common Vollage2 

l,.\ 7.: 
'--.~-'-

Internal contact arrangement lor 

UseolanSWA ""2 ,/ Z , 
a6singlepoie j \ 
2 step switch '... 

for lab transforrnsr/' 4' ...... 

serle6 II I connection Voltage 1 

For manufacturers' sales offices, see yellow pages 

The snap dome is gold plated steel 
guaranteed for 1 06 operations. 

The actuating style, color and 
legend inscription can be selected 
from a number of basic 
components. 

The switches can be supplied with 
an lEG rating of sealing protection 
class IP40 or IP6S. 

The contacts are short travel and 
available with gold or silver plating. 

Adhesive sealing pads for wave
soldering and washing are 
available for most models. 

Medium stroke, low profile switches 
in momentary (MMT) or alternate 
(MMS) action for panel or pcb 
mounting. Self-cleaning contacts 
are silver. with a smooth gliding 
spring action. The MMT is guaran
teed for 5 million operations. Avail
able sealed or unsealed. Key top 
assembly can be ordered sepa
rately for interchanging legends . 

Miniature pushbutton with orwithout 
TI LEO or mechanical indicator for 
panel or pcb mounting. Available 
with solder terminals and various 
button shapes and colors. 

Pushbutton accepts T/3,4 LED neon 
or incandescent lamps. Available in 
round, square or rectangular. Also 
with gold contacts, various lense 
colors and legend inscriptions. AF 
is matching indicator. 

Heavy-duty push button with 
mechanical contact black accepts 
T5 LED, neon or incandescent 
lamps. Available in round, square, 
or rectangular. Various lanse colors 
and legend inscriptions. AF is 
matching indicator. 

Selector switch for international 
voltages. Part number 033.4501 for 
panel mounting and 033.4601 for 
pcb mounting. Reference full-line 
catalog for 3 and 6 position models. 

9·1771 
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-SHALLI:O 
~INCORPORATED 

POST OFFICE BOX 1089· SMITHFIELD INDUSTRIAL PARK· 
SMITHFIELD, NC 27577· TEL: 919' 934' 3135. 
FAX 919' 934' 3298 

PRECISION COMPONENTS. ROTARY SWITCHES • STD AND MINI 
ROTARY DIP SWITCHES • AUDIO ATTENUATORS • ATTENUATION NETWORKS 

1/2 INCH SUBMINIATURE ROTARY "C" SWITCH 
The Shallco subminialtJre 'k in. diameter "C" Series combines 
time proven (over 30 years) internal construction i.e., rotor, 
stator, wiper, with a cost effective die cast operating shaft and 
housing. 
The Shallco "C" Series switches are designed to satisfy the most 

SPECIFICATIONS 
ELECTRICAL: 
Contact Resistance: 20 milliohms max. thru life; 10 milliohms 
max. initial; s~e life curve 
Insulation Resistance: 10,000 megohms minimum thru life; 
50,000 megohms initial (as measured between mutually 
insulated parts) 
Voltage breakdown (DWV): 600 Vac between mutually 
insulated parts 
Life: 25,000 cycles minimum at .200 amp, 28 Vdc (resistive 
load) at +85°C 

HOW TO SPECIFY 

·Pol .. Terminals Indexing Series Coni .... ItPosillons Slops 
1 P PC 30° "C" "M" 02 "F" 

Fixed 
2 S=Solder 36° Zinc to 

Lug 
3 "B" "R" 

demanding industrial and commercial instrumentation require· 
ments. 
Shallco offers a unique 'k inch, 3 pole, 4 position, 30° switch and 
a greater selection of 36° and 600 switches than any other manu
facturer. 

ENVIRONMENTAL: . 
Shock; MIL-STD-202 type "M" and ."H" (medium and high 
shock) 
Vibration: MIL-STD-202, method 204, test condition 3, grade 
3 and also MIL-STD-810, method 514 procedure II, part 3, 
curve AF for X, y. and Z axis 
Operating temperature range: -65°C to +85°C 
Storage temperature range: (Non-operating exposure) 
-65°C to + 125°C 
General: Switches will meet or exceed the requi rements of 
MIl-S-3786/20, thermal shock (-65°C to + 125°C), salt 
spray, explosion, construction "E" and "F", stop strength, 
bushing strength (15 lb.), terminal strength, shaft and panel 
seals, sand and dust. . 

DIMENSIONS 
Shall Flal Shall 

Longlb,lms Lenglh Material 
Mounting 

16ths of 16ths 01 Z-Zinc 
inch inch 

10=.625 04=.250 B=Brass 
Standard Standard 

The mosl cost effective switch combines the die cast shaft and 
housing. However, brass and stainless steel shafts are available 
and provide the flexibility needed to meet your exact require
ments without over specifying. No other manufacturer offers this 
service. 

MATERIALS: 
Bushing and housing (1 pc.): Chromate coated zinc die cast 
Operating shaft: Chromate coated zinc' die cast; optional brass 
or stainless steel 
Conlactsflerminals: GOld-plated 
Contact panel: Molded Thermosel plastic 
Detent: Balanced system with two balls and spring 
Wiper: Floating (rosebud) beryllium copper, gold plated 
Seals: Shaft and bushing; double lubricated "0" ring. Panel: 
flat gasket, standard "0" ring ·optional. Rear terminal seal: 
optional (see above) 
Rotational torque: 10 inch ounces min. 
Stop torque: 7.5 inch lb. min. 

Housing 12 Continuous 16=1.000 S=Steel 

r- ~~ sur si!~~d~ l_t5
if{5 203 -jiJ062r ---1[Q]062S 

-j.1881- 1250 I ± 005 0 06B Imax ± 015 See 7015 ± 004 
, .. 8:z " --L below See chart I -, 4 60° Rotation max. 
: CO) ~ ~ _ --1below -i ~ 033± 003 

Example: l~:::,B~g~~g2:'~ Series, Non.shorting, 10 positions, continuous rotation, ,625 long shaft (includes I '" il5 0 , 'I -11- ~:,~hart 
f~~~~~~iri2~g~~~~JI~~~~~~sile pOSition #1, chromate coated zinc operating shaft 'Up to 1.000 inch long with flat, . 'J5~if' an ±.Im o:::IJ ....I.. 020±.004 
1004 is standard. Shall lengths up to 1.00" max. and various flat locations are optional. screwdriver slot, - .002 t T 

'Shall Flat Angle determined by Indexing Angle threads, etc. available 
. tStd .. 020x .020 

1/2 INCH BINARY CODED ROTARY SWITCHES 
SPECIFICATIONS: 
MATERIALS: 
Bushings and housing (1 pc.): Stainless steel, nickel plated 
brass or chromate coated zinc die cast 
Operating shalt: Stainless steel, brass or chromate coated zinc 
die cast 
Contacts: Copper alloy with plated gold over nickel 
Detent: Balance double balls of brass. Spring is steel 
Shalt" panel seals: Oouble "0" ring shaft seal is standard. Flat 
gasket panel seal is standard. "0" ring panel seal is optional. 
Contact panel: Diallyl phthalate per MIL-M-14 
ELECTRICAL: 
Lile: Up to 25,000 cycles with a resistive load of .200 Amps, 28 
volts DC max. 
Contact Resistance: 20 milliohms initial; 100 millohms after life 
Insulation Resistance: 50,000 megohms initial; 10,000 
megohms after life 
Voltage breakdown (DMV): 500 VAC between mutually insulated 
parts 
MECHANICAL: 
Stop torque: 7.5 pound inches minimum 
Rotation torque: 8 to 24 ounce inches at room temperature 
Optional seal: Can be sealed to withstand total immersion in FC 
40/43 for 30 seconds @ +65OC 
Long LUe: To insure prolonged use or storage life, the contacts 
of the 'k" binary coded switch are constructed with 90ld plating 
over silver. Shafts are available in lengths up to 1.00 Inch (fms) 
in brass, stainless steel or zinc die cast to meet your specific 
requirements. Dougle "0" ring shaft seals are standard. 
Compatible: Series 128 is available with up to 12 poSitions fixed 
stop, or continuous rotation, binary coded decimal (BCD) with 
300 indexing. Its complement, the Series 128, is also furnished 
with up to 12 pOSitions BCD. Both PIC and standard solder 
terminals are available. 

BCD COMPLEMENT BCD 

Common made Commo. mado 
SwHch 10 output: BCD Switch to outpul: BCD 
Posltlo. 1 2 4 B Output Position 1 2 4 8 Oulput 

1 0 1 .' · · · 0 
2 · 1 2 · · · 1 
3 · 2 3 · · · 2 
4 · · 3 4 · · 3 
5 · 4 5 · · · 4 
6 · · 5 6 · · 5 
7 · · 6 7 · · 6 
8 · · · 7 8 · 7 
9 · 8 9 · · · 8 

10 · · 9 10 · · 9 
11 · · 10 11 · · 10 
12 · · · 11 12 · 11 

8·1772 

Schematics 

Binary Coded Decimal Complement 
Series 126 Binary Coded Decimal 

Series 127 

Connect on board 
OUtpUlj4 _ Outpull • Output 4 Connect on board 

, " Output 2 ' Q. Output 1 
0' Cl Connect on board I c, , 

"" . -.-~-" Wiper ~ r": Output 8 'r "~ Output 8 

Common ~' 10 9 Common" 0'0 0, Connect on board 
Connect on board 

Switch viewed from shaft end. 

• = terminals provided 
Q = terminals provided 

Wiper shown with switch in Factory fixed stops available 
position #1. Shaft flat diamet- to limit rotation. 
rically opposite position #1. All switching is non-shorting. 

HOW TO SPECIFY 
PART NUMBERING SYSTEM 
1260r127 ••••••• - •• -. 

Series 

II T ~at length ' 
o through 8 in 
'h." increments 

Shaft length from mounting surface 
5 through 16 in 'h." increments 

Type of terminals 
P=P.C. S=Soider lug 

Number of positions 
2 through 12 
Add "CR" for continuous rotation 

Shaft material B = Brass 
S= Stainless steel Z=Die cast zinc 

Case material B=Brass 
Z= Die cast zinc 

For manufacturers' sales offices, see yellow pages 

DIMENSIONS 

Cl........., /C3 i~' 

Flat gasket or 
Panel "0" Ring 

... 
See schematics for 
omitted terminals 

'---C2 

.2~2~~0~5~ 

~~9L86 --=J-r .668±.015 

.485 

)=;;i=:;;#:::JH 

: ---.i.. .625±.0.15 

"Pt dimension for 
PIC only is .125±.015 

~jt 
. -:203 .500+ .015 

±or 1-.000 

, 

lSi-
Terminals 

Printed Circuit Solder Lug 

--j .062 I ---j .062 I 

V~±015 [QJ~ 
--l \-020 Sq. --l l- .033 

Solder Lug and PC 
Terminals are .020 thick. 

EEM 1991 
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IIISHALLI:D 
~INCORPORATED 

POST OFFICE BOX 1089 • SMITHFIELD INDUSTRIAL PARK· 
SMITHFIELD, NC 27577· TEL: 919·934·3135' . 
FAX 919·934·3298 

ROTARY SWITCHES SERIES C, D, AND E 

SPECIFICATIONS 

GENERAL: 
Meets or surpasses requirements of MIL-S-3786 

ELECTRICAL: 
Current carrying capacity-lO amps. 
Current switching capacity-up to 2 amps. 
Contact resistance-lnitial-.005 ohms max. 
Contact resistance-After life-.OlO ohins max. 
Insulation resistance-50,OOO megohms 
Dielectric withstanding voltage-1500V rms 
Dielectric withstanding voltage after Iife-lOOOV rms 
MECHANICAL: 
Rotationallife-50,OOO cycles· min.@,250 amps.@85° C 
Stop torque-50 In. lbs. 
Type construction-Open frame 
Stops-Factory set to desired position. 
Optional features-%·32 UNEF-2A bushing mount with anti-rotation pin. Shaft 

and front panel "0" ring seals. Spring return feature. 
Concentric shafts availa ble 
Progressive shorting available 
·One cycle = one full cw plus one full ccw rotation. 

FEATURES OF 
SHALLCO 1 %, 21/4, 2314 SQUARE 
SERIES C, D, E SINGLE DECK SWITCH 
MULTI DECKS AVAILABLE 
• Meets or surpasses requirements of MIL-S-3786 
• Available in one pole 2-48 position through four pole 

2-15 position. See ordering information 
• High current carrying capacity 

• Low contact resistance 

SERIES C 

6-32 UNC· 2B 
(tP'3,51 :t: 0,79) 
2 MTG. HOLES FLUSH MOUNTING 

FOR ADDITIONAL DECKS ADD. 29/32 (23,02) PER DECK 

SERIES D 

15/16 :,:'1132 (36,51:': 1,59) 14 l~6±K6 r .'81: It 
.c=::::= . 

T;; :,:001 OIA . 
8-32 UNC.2B (6,35:': 0,03tP) . _. -

(tP4.17 x 0,79) 
2 MTG. HOLES FLUSH MOUNTING 

FOR ADDITIONAL DECKS ADD 1 1/16 (26,99) PER DECK 

SERIES E 

8·32 UNC·2B 
"'-<j--+--t""" (<1>4,17' 0,79) 

2 MTG. HOLES 

FOR ADDITIONAL DECKS ADD 1 1/16 (26.99) PER DECK. 

REQUEST CATALOG 10 FOR 
COMPLETE INFORMATION 

FLUSH MOUNTING 

NUMBERS IN ( ) ARE METRIC EQUIVALENT (MILLIMETERS) 

USE ORDER FORM 
SHALLCO INC. I SMITHFIELD IND. PARK I P.O. BOX 1089 I SMITHFIELD, N.C. 27577 I (919) 934-3135 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1773 



5100 SWITCHES 5100 

SHALLCO ORDERING INFORMATION 
SHORTING 

SPACING MAXIM'UM NUMBER 
BETWEEN POSITIONS OF 

SERIES POSITIONS PER POLE POLES 

l11-CM 15° 24* 
one 

112-CM 11 XO 32* 

121-CM 15° 11 
two 

122-CM 11 XO 15 

131-CM 15° 5 three 
132-CM 11 XO 7 

141-CM 15° 5 four 
142-CM 11 XO 7 

*Maximum number of positions may be used with continuous rotation only. 
"Normally supplied as continuous rotation; stops availabl~ on request. 

SHORTING 

SPACING MAXIMUM NUMBER 
BETWEEN POSITIONS OF 

SERIES POSITIONS PER POLE POLES 

111-0M 15° 24" 

112-0M 11 XO 32 one 

113-0M 7)1,0 48 

121-0M 15° 24-

122-0M 11 XO 32 two 

123-0M 7)1,0 23 

141-0M 15° 11 

142-0M 11 XO 15 four 

143-0M 7)1,0 11 

*Nor",!ally supplied as contlOuo,",s rotation; stops available on request. 
SHORTING 

SPACING MAXIMUM NUMBER 
BETWEEN POSITIONS OF 

SERIES POSITIONS PER POLE POLES 

lll-EM 15° 24" 

112-EM 11 XO 32 one 

113-EM 7)1,0 48 

121-EM 15° 24" 

122-EM 11 XO 32 two 

123-EM 7)1,° 48 

141-EM 15° 11 

142-EM 11 XO 15 four 

143-EM 7)1,0 23 

161-EM 15° 7 

162-EM 11 XO 9 six 

163-EM 7)1,0 15 

181-EM 15° 5 

182-EM 11 XO 7 eight 

183-EM 7)1,0 11 . Normally supphed as con~,"uous rotatIon. stops avaIlable on request . 

SERIES 

l11-CB 

112-CB 

121-CB 

122-CB 

131-CB 

132-CB 

141-CB 

142-CB 

SERIES 

111-0B 

112-0B 

113-0B 

121-0B 

122-0B 

123-0B 

141-0B 

142-0B 

143-0B 

SERIES 

lll-EB 

112-EB 

113-EB 

121-EB 

122-EB 

123-EB 

141-EB 

142-EB 

143-EB 

161-EB 

162-EB 

163-EB 

181-EB 

182-EB 

183-EB 

(Order Form to order SeriesC, D, E) 
Order by using a six-place "shorthand" description 
Example: 211- EB-12 

NON-SHORTING 

SPACING MAXIMUM 
BETWEEN. POSITIONS 

POSITIONS PER POLE 

30° 12*-

22)1,0 16*-

30" 6 
22)1,0 8 

30° 3 
22)1,0 4 
30° 3 
22)1,0 4 

NON-SHORTING 
SPACING MAXIMUM 
BETWEEN POSITIONS 

POSITIONS PER POLE 

30° 12* 
22)1,0 16* 

15° 24* 

30° 12" 

22)1,° 16" 

15° 12 

30° 6 
22)1,0 8 

15° 6 

NON-SHORTiNG 
SPACING MAXIMUM 
BETWEEN POSITIONS 

POSITIONS PER POLE 

30° 12" 
22)1,0 16' 

15° 24" 

30° 12" 
22)1,0 16" 

15° 24" 

30° 6 
22)1,0 8 

15° 12 

30° 4 
22)1,0 5 

15° 8 

30° 3 
22)1,0 4 

15° 6 

Rotary Selector Switch, two decks, 1 pole per deck, 300 of spacing between positions, E series, non-shorting, 
12 positions. 

1 

indicates number of 
decks:* 

1 = One Deck 
2 = Two Decks 
3 = Three Decks. etc. 

8·1774 

indicates number Of 
poles per deck: 

1 = One Pole . 
2= Two Poles 
3 = Three Poles 
4 = Four Poles 

indicates degrees of 
spacing between 
positions: 

Shorting 
1=15°2=11Y.t 
3 = 7Y:° 
Non-S~orting 
1 =30° 2=221f.,° 
3 = 15° 

indicates series of 
switch: 

C = C Series 
D = D Series 
E = E Series 

5 

indicates Shorting or 
Non-Shorting: 

M = Shorting (make 
before break) 

B = Non-Shorting 
(break before 
make) 

Request catalog 10 for more detailed information and additional switch types~ 

For manufacturers-' sales offices, see yellow pages 

6 

indicates number of 
positions per pole: 

2 = Two positions 
3 = Three positions 
4 = Four Positions. etc. 

EEM 1991 



5100 SWITCHES 

1115HALLI:O 
~ INC 0 R .p 0 RAT E D 

POST OFFICE BOX 1089 • SMITHFIELD INDUSTRIAL PARK· 
SMITHFIELD, NC 27577' TEL: 919·934·3135' 
FAX 919·934·3298 

Series 16 Rotary Switch, 10 Ampere, Single-Hole Mount 
General: 
Meets requirements for 1 to 10 ampere switching of resistive loads to .75 
power factor at voltages to 600V AC and 28V DC resistive loads 

Electrical: 
• Voltages: 28V DC, 600V AC 
• Current carrying capacity: 10 amperes 
• Current switching capacity: up to 10 amperes 
• Dielectric withstanding voltage: 1500V rms, initial 
• Contact resistance: Initial, 10 milliohms max. 
• Insulation resistance: 1000 megohms, initial 

Mechanical: 
• Sections: 1 to 10; Poles 1 to 20, total 
• Positions: 8, adjustable, 2 to 8 or continuous 
• Shorting and non-shorting options 
• Indexing: 45° positive detent 
• Rotational life, mechanical: 10,000 cycles 
• Rotational torque: 1-17 pound-inches, 1-10 sections 
• Terminals: screw type, hardware supplied 

ALL DIMENSIONS IN INCHES 

r---
1% 

I 
! 

Materials and Finishes: 

15132-32NS-2A 

.250 DIA_ 

~''-----i11 

MOUNTING HOLE 
DETAIL 

"7 TO 10 SECTIONS ONLY 

5100 . 

• Rotors and stators: thermoset plastic, UL 94VO • Exterior metal: steel, zinc-plated, plus chromate 
• Rotor contacts: silver-plated phosphor-bronze 
• Stator contacts: silver-plated copper 

• Back-Paoel Depth 

Deck Inches Deck Inches 
1 1.16 6 3.06 
2 1.54 7 3.80 
3 1.92 8 4.16 
4 2.30 9 4.54 
5 2.68 10 4.92 

• Terminal hardware: silver-plated brass 
• Knob: thermoset, black w/pointer 

• Approximate Weight 
Single deck switch: 115 grams (4 oz.) 
Each additional deck: 25 grams (1 oz.) 

• Mounting hardware: supplied (nuts, non-turn tab 
washerandlockwashe0 

• Knob: supplied 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1775 



5100 SWITCHES 5100 

IIISHALLI:D 
~INCORPORATED 

POST OFFICE BOX 1089 • SMITHFIELD INDUSTRIAL PARK· . 
SMITHFIELD, NC 27577 • TEL: 919 • 934 • 3135 • 
FAX 919·934·3298· 

Series 16 Rotary Switch, 10 Ampere, Single-Hole Mount 

Circuit Diagrams, (shown with pOinter knob in the 12 o'clock position) 

Options 

• Make-8efore-8reak 
• Custom Circuits 
• Four-Hole Mounting 
• Spring Return 
• Terminal Jumpers 
• Military Grade 

16A1-8-1 1681-8-1 16C1-8-1 

3 1681-B-3 3 16C1-B-3 

5 1681-B-5 5 16C1-8-5 

Maximum of 10 sections available 

Part Number Code Adjustable Stops 

Series Mounting No. Sections 

Circuit BBM/MBB 

All Series 16 rotary switches are equipped with an adjustable 
stop plate at the rear of the switch. Either one or two screws 
may be installed in the tapped holes provided. These screws 
limit the rotation of the switch to only those positions 
required by the user's application. All switches are supplied 
without the stop screws installed which allows for contin
uous rotation. Use only the screws and washers supplied 
for these stops. Fixed stops option available. 

Example: Series 16, circuit B, single-hole mount, 
break-before-make, single section 

Marking of Terminals 
First number = section (1 - 10) 

Second number = terminal (1 - 8) 

Examples: 16, section one, terminal six 

8-1776 

24, section two, terminal four 
63, section six, terminal three 

105, section ten, terminal five 

Technical Assistance 

We invite your inquiries regarding a specific application. Shallco technical 
assistance is available by telephone and facsimile immediately. Sample units 
can be supplied at nominal cost and aSSigned a unique part number to define 
your design. 

FAX 1-919-934-3298 

For manufacturers' sales offices, see yellow pages . EEM 1991 



5100 SWITCHES 5100 

IIISHALLI:D 
~INCORPORATED 

POST OFFICE BOX 1089· SMITHFIELD INDUSTRIAL PARK· 
SMITHFIELD, NC 27577· TEL: 919·934·3135· 
FAX 919·934·3298 

series~ 
ROTARY SELECTOR SWITCHES 

SPECIFICATIONS 
GENERAL: 
Designed to meet the requirements of MIL-S-3786/SR04 

ELECTRICAL: 
Current carrying capacity - 10 amperes 
Current switching capacity - 1 ampere (28 VDC, Resistive) 
Contact resistance - Initial - 5 milliohms maximum 
Contact resistance - After Life - 20 milliohms maximum 
Insulation resistance - 50,000 megohms 
Voltage breakdown - 1000 VAC 
Voltage breakdown - After Life - 500 VAC minimum 

MECHANICAL: 
Rotational life - SO,OOO cycles 
Stop torque - 15 pound-inches minimum 
Construction - Enclosed 
Stops - Factory set 
Torque. - 8 to 120 ounce-inches (dependent on decks, poles/deck) 
Shaft flat - Opposite moving contact, see diagrams 

LOAD vs. LIFE 
2.0 

1flt5 
a:: w 
"" 
~ 1.0 
I-
Z w 
~0.5 
:::> 
u 

0 

0 10 20 30 40 

CYCLES X 1000 

SO 

FEATURES OF SHALLCO ONE INCH 
SERIES J SINGLE OR MULTI DECK SWITCH 
• Designed to meet requirements of MIL-S-3786 

• Closed construction 

• Smooth, positive detent 

• Low, stable contact resistance 

1 POLE/DECK 

SHORTING 
SPACING 
BETWEEN 

CODE POSITIONS 

1130-JM 

1230-JM 300 

1330-JM 

1430-JM 

THREAO 1.000 

111-72UN-ZA THREAO~ (01,85xO.35) 

- ] 
·STUDEXTENSION 
OVER 5 DECKS 

G' "," -a 120" &'"" e, 

e'er' ... + 

e, 
C2 C1 CJ 

2POlE/DECK 3 POLE/DECK 4 POlEIDECK 

COMMON LoeA liONS 

NON-SHORTING 
MAXIMUM NUMBER SPACING MAXIMUM 
POSITIONS OF CODE BETWEEN POSITIONS 
PER POLE POLES POSITIONS PER POLE 

12 ONE 1130-JB 12 

6 TWO 1230-JB 300 6 

4 THREE 1330-JB 4 

3 FOUR 1430-JB 3 

SINGLE DECK SHOWN. FOR MULTI-OECK, INCREASE FIRST DIGIT OF ABOVE CODES. 

I 

o 0 

o~o, 

-~j]~A: 
o 0 
0, 0 

I I 
1 POLE 2 POLE 3 POLE ,4 POLE 

(VIEWED FROM SHAFT END AND SHOWN IN POSITION 1, EXTREME CCW POS.) 

ND. B = BBM; 
DECKS DETENT M = MBB OPTIONS 

1 .L .L 1. B G = GOLD PLATED 
i--I C = CONTINUOUS ROTATION 

3 1 3D - J B - 12 !.._-' PECIFY M = CUSTOMER MARKING 
T T T S = SEALED SHAFT 

POLES/DECK SERIES POSITIONS 

EEM 1991 For manufacturers' sales offices, see yellow pages B.-1777 
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8-1778 

SWITCHES 

SHO,YoS_iPr 
•. Your d~sign<;ieierJes~ ~uJu~ ~dtelilmtl;~, 

. . You .deServe i.; i.' '. .: : 

Shogyo Serv;c~ , ',' comprehensive, resPQns{ve ,ana. fast. 
Shogyo Prdfes~;o~ali~m, I, ': ' the helph.(,I,e~per;ence y~u ne~d 

Shogyo Prices, . , always cC)mpehtlve, usually better 
arid, . 

Shogyo Se/~ct;on :, . ,"withcomp/$te'custoi;n design: capabilities 
InCluding (J diverse o fferingo f: 
• Slide switches 
• Toggle switch~s 
• Power switches 
• Push button switches 
• Lever action switches 
• Push-slide switches 
• Leaf switches 

. • Rotary"slide switches 

The prodlJcts illustrated represent only 
pari of Shogyo's wide seledion. 

An:d febtur(ng: , I 

• PC or:soldermount, . .. 
• An extensive variety of; siz~s, pin types, 

poletmd ;posi,tion;qud[ltities, ratings" 
contqct and insulation resi$tan~es,and 
withs~and voltages ',;' . 

• Electricallmechanica/endwrances up to 
I 3,0,000 cYcles' I : I • . 

·Sjlver; plaledcontC?cts ' 

. ,( '~ ,i.': , 

. ,For irJ)mediqte assistance:t ... '; ........ ; './ 
Telephone 5)Q-4.69-Q9n.p.rfAX 51Q-466;-Q92~ . 

For manufacturers' sales offices, see yellow pages 

5100 

EEM 1991 



5100 SWITCHES 

NEW! TILT -MOTION-VIBRATION 
SWITCHES 

5100 

LOW COST EASY TO USE 

Series 2008-4 

Switch has same sensitivity to vibration - motion in all posi
tions. At rest, the SPST contacts of the series 200S-4 are always open 
regardless of mounting attitude. Once disturbed the contacts will momentarily 
close. Body length is 0.38': Diameter is 0;32S~ 

Vibration Detector only 0.005 in~ The Series SOOS-PC may be the 
industry's smallest vibration detection switch. No standby power required. 
Length is 0.19:' Diameter is 0.1S2': 

Series 2009 

Series 5008-PC 

Who put 12 mercury contacts in that little bitty can? 12 sep
arate contacts surround the periphery of this 0.1S"H x 0.33"0, hermetically 
sealed switch. This versatile switch is equally adept serving as a tilt 
switch or as a motioil and vibration sensor. The switch Will not only deter
mine the presence of tilt or vibration, but its magnitude and direction. 

Crimped can gives tilt switch a 60° dead band. The series 3006-
60 is designed to operate reliably in high shock environments that would nor
mally preclude the use of a mercury tilt switch. The 60° of hysterisis also 
serves to eliminate repeated cycling of controlled equipment. Length is 0.66': 
Diameter is 0.36': Contacts rated to switch 1.0 amperes, 115 VAC. 

Series 221-12 

Series 3006-60 

Solid state change of state latching circuit complements 
all mercury switcnes. Circuit conditions mercury contact chatter into 
a smooth output signal. Circuit functions from change in contact state. It 
works equally well with SPST-NO or NC contacts. Internal sensitivity 
adjustment triggers at the first or the "N"th contact pulse. Output is SPOT 
relay contacts. Circuit on time is fully adjustable. 

THESE ARE JUST A FEW OF OUR INNOVATIVE LINE OF MERCURY SWITCHES. TO SEE THEM ALL CALL OR FAX: 

SIGNAL SYSTEMS INTERNATIONAL INC. 
p.o. BOX 470, LAVALLETTE, NEW JERSEY 08735 PHONE 201-793-4668 - FAX 201-793-4679 

EEM 1991 For manufacturers' sales offices, see yellow pages 9-1779 



5100 SWITCHES 5100 

ONE COMPLETE SOURCE FOR 

all types of switches, control devices ... 
For all items shown below-Send for FREE 

Illustrated Catalog No. 31EEM AEROSPACE - COMMERCIAL -

d&.d'~~' '>~ "L ~ ~~t}'ll! 15 ~ .. ~ 
TOGGLE TOGGLE TOGGLE TOGGLE TOGGLE TOGGLE 

Lever Precision Sealed 

'~ "e " ~~~>~< ~~~ vw~-~~ ~ 
PUSHBUTTON PUSHBUTTON 

Reed & Solid State Enviromentally Sealed 

2~' ". 

~". 
~~ 

Lighted· Oil Tight 
PANEl CONTROLS 

ME RC'U RY SWITCHES 

ELECTRIC SWITCHES 213-660-1310 
INC 0 R P 0 RAT E D 800 -4 21-8855 

2478 Fletcher Dr, los Angeles, Calif~rnia 90039 FAX: 2 13 _ 6 6 0 - 5 1 3 0 
a·1780 For manufacturers' sales offices, see yellow pages EEM 1991 



5100 SWITCHES 5100 

... motor controls & replacement parts 
- ELECTRONIC - INDUSTRIAL MILITARY For all items shown below-Send for FREE 

Illustrated Catalog No. 31 EEM 

42.E!. ~:2:l 37. 

41. $ <19 <19 

~
~ 

LIMIT SWITCHES 
Explosion Proof 

PHOTO-elECTRIC 
Fiber 0 ". ,.~ 

I-.~ 
RElAVS 

RELAYS 110 Modules/Board 
Elec:tro-Mechanical Reeds & Solid State 

SOCKET SNAP-TRACKS PLUGS JACKS & CONNECTORS 

ELECTRIC SWITCHES 

EEM 1991 

INCORPORATED 

2478 Fletcher Dr, los Angeles, California 90039 

For manufacturers' sales offices, see yellow pages 

" ;~ 

:.~.:~ 

LIMIT SWITCHES 
LIMIT SWITCHES 

Sealed & Hi-Temperature 

48. 

PC 
Programmable Controllers 

TRANSFORMERS 

66. 

SURGE SUPPRESSORS 

Q il 
I~ 

U 
INSTRUMENT KNOBS 

CUSTOM lEGENOING 

213-660-1310 
800-421-8855 

FAX: 213-660-5130 
8-1781 



5100 SWITCHES 

STANDEX REED SWITCHES 
SettIng Performance Standards 
Throughout the World. 

o Tested to I billion operations 
o Totally automated production 
o Highest quali1;y. based on computerized SPC. yielding 

unmatched uniformity. 
o Custom rutting and forming for difficult applications 
o Several standard contact materials for a broad range of applications 

Switch Specifications: 

GR400 A 0.Q18 Rhodium 5 0.5 1.0 50 50 150 150 1012 0.5 4.5 10-40 14 22 50 

GRU400 A 0.018 Ruthenium 5 0.5 1.0 50 50 150 150 1012 0.5 4.5 10-40 14 22 50 

GR560 B 0.022 Rhodium 10 0.5 1.0 100 125 250 100 1012 0.6 3.0 9-50 14 28 50 

GRU560 B 0.022 Ruthenium 10 0.5 1.0 100 125 200 100 1012 0.6 3.0 9-50 14 28 50 

GK560 B 0.022 GOI~i~~kel 10 0.5 1.0 100 125 250 150 1012 0.6 3.0 9-70 10 15 50 

TS560 B 0.022 Noble 
Metal 5 0.5 1.0 50 125 200 250 10' 1.0 3.0 10-100 N/A N/A 30 

GR100 C 0.022 Rhodium 10 1.0 2.0 200 250 350 100 1012 0.8 2.2 9-60 12 22 40 

GRU100 C 0.022 Ruthenium 10 0.5 1.0 150 150 300 100 1012 0.8 2.2 9-60 ~2 22 40 

PR100 C 0.022 Rhodium 10 1.0 2.0 250 350 1000 100 1012 

TS100 C 0.022 Noble 5 1.0 2.0 100 125 300 250 10' Metal 

GK126 C 0.026 Gold-Nickel 25 1.5 2.5 200 250 350 150 1012 
Alloy 

1) Contact, resistance measurements are made at 2) Storage temperature - SO·C to +155·C 
lomA from a 1 vott source with 50% overdrive. Operate temperature - 40·C to +12S·C 

A I_ 2.125 -I B I- 2.125 ------l 
i. MAX .1.. MAX 

070 ...I c=:::J ~ 
MAX ~0·4001 ~:J_I = I-MAX -

Contact Materials - Dry Circuit & Power SWitching 
Rhodium Gold-Nickel Alloy 
Industry standard - recommended for Specially developed plating and post 
general purpose applications. low re- assembly conditioning makes this alloy 
sistance, high melting point metal pro- particularly resistant to hostile transients 
vides millions of trouble-free operations encountered in telecommunication cir-
at low and medium loads. cuits. Suitable for medium and high 

power loads. 

0.8 2.2 20-60 12 22 40 

1.0 2.2 10-100 N/A N/A 40 

1.0 2.5 15-80 10 20 30 

3) Consutt factory for specific application assistance 
when using switches at or near maximum rated 
load. In some applications. maximum loads may 
be exceeded. 

C I 2.125~ -'..t MAX 

100 ....T c=::::::3 
MAX I-0.800-1 

MAX 

Ruthenium 

Precision controlled plating ensures 
contact resistance stability at low 
level switching over hundreds of mil
lions of operations as required in auto
matic test equipment and instrumen
tation applications. 

Detail application assistance for custom forming and 
proximity applications. 

Call or write for complete Switch and 
Application catalog. 

Standex Electronics IIII a Stondex company 

5100 

4538 Camberwell Road CinCinnati, OH 45209 (513) 871-37n Morley Road, Tonbridge, Kent, England (732) 771023 

For Manufacturers' sales office; see yellow pages 

8-1782 For manufacturers' sales offices, see yellow pages EEM 1991 



5100 SWITCHES 

Standex Electronics 

CustOI11 Magnetic 
and Liquid Level 
Sensors 
Standex Electronics designs and builds magnetic 
proximity sensors for a wiele range of markets 
and applications. The basic sensing element for 
most applications is the hermetically sealed reed ., 
switch. Other technologies are used as the ~ 
application dictates. , 

D Hi-Rei Switching - hermetically sealed contacts -
billions of operations switctling low level bads 

D No External Power Required 
D Power Switching - direct switching of power loads 

with up to 2.5 amp DC inrush 
D Wide Actuation Distance - reliable actuation at up to 

one inch for certain applications 
D Low Cost - very competitive with other technologies 

RPM Sensing - ........... 
cruise control, "'
odometer, 
speedometer and 
engine control 

Uquid Level - waSher 

/ 
solvent, coolant, brake 
fluid, transmission fluid, 

"TJI-q.-.JIh~ engine oil and fuel. 

Anti-skid Braking --
System Lamp Outage 

0fI hook sensing, device 
disable, interlock 
applications, and telephone 

~~~---.j. Rotational counting 
applications for gas, 
electric and water 
metering and tamper 
applications. 

Door ajar sensing, liquid 
level sensing, lamp 
switching, dishwasher spray 
arm rotational sensing, and 
device enable applications. 

Standex Electronics 
4538 Camberwell Road 
Cincinnati, OH 45209 
Phone (513)871-3717 
Fax (513) 871-3n9 

The world's best known companies 
ate turning to Standex Electron/a for 
magnetic proxlml1;y sensors. 

IIII a Stondex company 

Standex magnetic proximity sensors are used by 
companies such as General Electric, Ford, Digital 
Equipment Corp., 18M, and Northern TeJeoom. 
call us and find out wty. 

EEM 1991 For manufacturers' sales offices, see yellow pages 

5100 
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5100 SWITCHES 5100 

Swilchcrafl 
A IIaytIIeon Company 

EXTENSIVE SELECTION OF PUSHBUTTON SWITCHES 

SERIES PL
"Push-Lite" SWITCH 

SERIES US " LUS
"URiswltch" SWITCHES 

. Standard and miniature non-illuminated or illuminated switches offer broad switching capabilities in minimal mounting space. 
All switches are easy to mount and are available with a variety of actuator colo~s, circuitry, terminal styles and mechanical 
functions. Current ranges from 250 mA to a A. 

IBS MINIATURE PUSHBUTTON SWITCHES 

Series 9aOOOR ISS miniature pushbutton switches can be 
gang mounted on common frames, up to 12 stations long 
with center-to-center spacing of 10 mm, 15 mm or 20 mm. 
Available with interlock, non-lock, momentary or push-lock! 
push-release mechanical functions .. 130 in. (3.30 mm) x .130 
in. (3.30 mm) square plungers accept a full line of industrv 
standard push buttons. Switches are stocked without push
buttons due to wide variety that can be used· Order push
buttons separately. Switches have .157 in. (4 mm) long PC 
terminals for mtg. single- or double-sided PC boards '10 to 
.094 in. (2.39 mm) thick. Close stacking (centers) permit high 
density within minimum front panel space. Plunger travel: 
.144 in. (3.66 mm). 

• • Type I Type II 

IBS, PUSHBUTTONS 
ISS pushbutton faces are concave for operator convenience 
with full legend capability. Can be mounted horizontally or 
vertically. Pushbutton dimensions: Tvpe I - .388 in. (986 
mm) W x .216 in. (5.49 mm) H x .425 in. (10.80 mm) D. Type 
II - .464 in. (11.79 mm) W x .288 in. (7.32 mm) H x .432 in. 
(10.97 mm) D. Pushbuttons must be ordered separately. 

MUL TI-SPEC® INTERNATIONALLY APPROVED SWITCHES 

Miniature 
Flat Toggle 

Paddle 

Miniature Toggle 
Right Angle PC, 
Horizontal Lever 
Action 

NOT AVAILABLE 
FOR SALE IN EUROPE 

Bat Toggle 

Locking Toggle Black Paddle (L41) 

Bat Toggle 

Black Insulated 
Toggle 

Bat Toggle 

1-4 pole toggle switches offer a wide selection of standard and special features. In miniature size they are designed for bushing or 
PC board mounting. Terminal choices include solder lug, PC, wire-wrapping, quick-connect. They have most European approvals. 
There's a selection of gold and silver contacts with ratings from 100 mA to 6 A. 

® 
SWltchcraft. Inc. 5555 N Elston Ave Chicago. Il 60630 Tel. (312) 792-2700 TWX 910 221 5199 FAX (312) 792-2129 

8-1784 For manufacturers' sales offices, see yellow pages EEM 1991 
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Switebcrafl 
A.....-Company 

SERIES 150 MINIATURE ROCKER SWITCHES 

SERIES 350 SINGLE & DOUBLE POLE, 
2- & 3-POSITION, NON-ILLUMINATED 
ROCKER SWITCHES 

SERIES 1950 SINGLE POLE, 2 POSITION, 
HIGH CURRENT, ILLUMINATED & 
NON-ILLUMINATED ROCKER SWITCHES 

SWITCHES 5100 

UL and CSA recognized (VOE pending) switches have up to 8 A 
switching; 1A, 1C or 2C circuitry; solder or .187 in. quick connect 
terminals; locking or momentary action; black 
housings; and black, red/black or red rockers. Snaps into a .756 
·+.004/-0 in. (19.2 +0/-.1mm) x .508 +.004/-0 in. (12.9 +.11-0 mm) 
panel openings from front. Oim.: .825 in. (20.95 mm) long x .59 in. 
(4.98 mm) wide x 1.04 in. (26.42 mm) max. depth from front of 
panel. Current ratings: 4 A, 250 VAC & 8 A, 125 VAC (UL.& CSA). 

Hauling Rocker 
PartNo. Cln:ullly' Terminals Color Color Legend 

150B88NN lA. ON-OFF Black Black -
150B88NNR lA.ON"()FF Quick Black Black/Red -
150B88NR lA. ON-OFF Connect Black Red -
152B2NN lC.ON-ON Black Black -
152B2NNE lC. ON-ON Black Black 1-0 (vert.) 

153B2NN lC.(ON)-(ON) Solder Black Black -
162B2NN 2C.ON-ON Lug Black Black -
162B2NNE 2C.ON-ON Black Black 1-0 (vert.) 

18382NN 2C.(ONHON) Black Black -

NOTES: lAIl switches have .locking action, except 15382NN and 
16382NN are momentary action. ( ) means momentary_ 

UL and CSA recognized (VOE pending) switches have up to 20 A 
switching; 1 A, 2A or 2C circuitry; .25 in. quick connect terminals; 
locking action; black housings; and black, amber or red rockers. 
Snaps into a 1.181 +0/-.004 in. (30 +0/-.1 mm) x .866 +.004/-0 in. 
(22 +.1/-0 mm) panels openings from front. Current ratings: 15 A, 
250 VAC; 20 A, 125 VAC (UL & CSA). 

Houllng Rocker 
Part No. ClreuR" Color Color ilium. 

350B5NN lA. ON-OFF Black Black No 

360B5NN 2A. ON-OFF Black Black No 

38ONB5ANKA 2A.ON-OFF Black Amber Yes 

380NBSANKR 2A. ON-OFF Black Red Yes 

382B5NN 2C.ON-ON Black Black No 

Series 1950 offers advanced curved rocker faces with matte finish 
for new and retrofit applications. UL and CSA recognized 
(VOE pending) switches have up to 16 A switching; 1A or 1C 
circuitry; .25 in. quick connect terminals; locking action; black 
housings; and black, black/red, amber or red rockers. Snaps into 
1.072 to 1.125 in. (27.23 to 28.58 mm) x .48 to .55 in. (12.19 to 
13.97 mm) panel openings from front. Current ratings: 16 A, 
125 VAC, 10 A, 250 VAC (UL & CSA). 

Houllng Rocker 
Pari No. Cln:uftry Color Color ilium. Legend 

1950B5NN lA.ON-OFF Black Black No -
1950B5NNE lA. ON-OFF Black Black No I-O-(vert.) 

1950B5NNR lA.ON-OFF Black Black/Red No -
195OB5NNRI lA. ON-OFF Black Black/Red No ON OFF (vert.) 

1950NBSANKA lA. ON-OFF Black Amber Yes -
1950NBSANKR lA. ON-OFF Black Red Yes -
195285NN lC. ON-OFF Black Black No -
195485NN lC. ON-OFF Black Black No -

Switchcraft, Inc., 5555 N. Elston Ave., Chicago, Il 60630 Tel. (312) 792-2700 TWX 910 221 5199 FAX (312) 792-2129 
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Swilebcrafl A..,....... Company 

The OW (double·wipe) Multi·Switch switch Is available up to 18 sta· 
tlons in a single row & ganged assemblies with Interaction be· 
tween rows. Max, switching per station is 4·C (4POT), Each station 
utilizes specially designed switching modules with U·shaped, high 
reliable bifurcated contactors rated at 3 amps, A,C,; 0,5 amp, O,C" 
125 V, non·lnductlve load, OW Multi·Switch switches are available 
in 5 series: 65000, 66000, 67000, 70000, and 71000, All provide four 
standard functions: Interlock ~ actuating a pushbutton auto· 
matically restores to normal the pushbutton previously actuated, 
Lock·Out - prevents operation of more than one pushbutton at a 
time, This feature is included on all interlock switches. Non·Lock -
each pushbutton has momentary action, AII·Lock - all push but· 
tons, except release, lock when depressed, All pushbuttons 
restored to normal by actuating (momentary) release pushbutton, 
Push·Lock/Push·Releas. - pushbultons lock when depressed 
and release when again depressed, All Series - push buttons on 
'/," centers. OW Multi·Switch switches are available in Single row 
assemblies with interlock and all·lock functions from one to twelve 
stations; with non·lock and push·locklpush·release functions up to 
18 stations. 

Series 65000-Non·illuminated, integral pushbutton. 
Series 66000-Non-illuminated version of Series 67000. 
Series 6700D-llluminated pushbuttons. 
Series 70000, 710DO-Non-illuminated, cross-rib plungers, 
accept up to 12 different styles of push buttons. 

littel Multi·Switch SWITCH ES 

Series 35000-Non-illuminated, 
Compact, rugged multiple-station switches feature up to 
6PDT per station in ,6 square inch space, Excellent selection of 
contacts for low or high current switching, Plungers accept 
nine different Switchcraft push buttons, Mechanical functions 
are: interlock, ali-lock, non-lock and push-Iock/push-release. 
One to 18 stations; many legends are possible, 
Series 37ooo-Single lamp illumination at each station, All 
other basic functions and features are same as Series 35000, 
Serle. 38000-Twin lamp illumination using low power, low 
heat lamps. All other basic functions and features same as 
Series 35000, 

MOMENTARY 
Button Switch SWITCHES 

Miniature pushbutton switches are enclosed in metal housing, Ter· 
inals: solder lug, Contacts: internal nickel silver, 250 mA, 30 W 
max" AC, non'inductive, Series 903, 913: behind panel mtg, Se
ries 923, 933: front mount. All switches: bushing mount. 

903 a 913 923 a 933 

"Tini·Slide" SWITCHES 

tM~~ 
Miniature "Tini-Slide" switches are precision locking 
switches with unique lift/wipe/slide action and silver con
tacts. Ratings: 0.5 A, 125 V AC or DC, non-inductive. 2· and 
3-position types. U.L. listed. Solder lugs or PC terminals. 
Crowned knobs. 
Series 56000 - DPDT & DPTT Series C63000 - 4PDT 
Series C62000 - Side Knobs 

EUROPEAN LINE VOLTAGE 
SELECTOR SWITCHES 
NEW! 10 A SWITCH 

Durable slide switches provide quick and easy program
ming/ selection of 115 V or 230 V primary power in elec
trical/electronic eguipment for international marketplace, 
UL GSA and VDE (Verband Deutscher Elecktrotecliniker) 
approved. Mountings are flange or PC (straight or right 
angle). DPDT, locking, Ratings:1JL & GSA: 2A, 250 V AG & 
4A. 125 V AC, VDE: 2 A, 250-V AG, Switches also designed 
to comply with CEE and lEG requirements Legends: 
115 V-230 V. New 10 A switch rated: 10.1 A, 125 V AC; 5 A, 
250 V AG. Submitted to UL & GSA for listing. 

SLIDE SWITCHES 
Instrument quality SWitchcraft slide switches 
have low cost, precision "double-wipe" contacts 
with "U"-shaped bifurcated contacts rated at 
0.5 A DC, 3 A AC, 125 V, non-inductive. Solder 
lugs have 5/6/' dia. center holes and wrap
around notch. Various knob styles: crowned, 
rocker, flush. U.L. & C.SA listed types and 
heights. Up to 4 poles of switching with locking 
or momentary action. . 

Series 46OOO-General purpose slide switches 
Series 47000-Tandem switches 
Series s0000-2-position, 3 & 4 poles 

SWltchcraft, Inc .. 5555 N. Elston Ave .. Chicago, IL 60630 Tel. (312) 792-2700 TWX 910 221 5199 FAX (312) 792-2129 
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II 

UNIQUE SWITCHES AVAILABLE 
FROM SoLiCo/meC 

The Unimec Switch from SoLiCo 
• Momentary and Alternate action 
• Can be used alone or with a variety of cap, bezel, 

and LED options 
• PC Mountable 
• Multi-contact functions 
• Hundreds of standard key cap legends 
• Vario-support mounting is available for customs keypads 
• Optional cap available in 6 colors provides 

switch with a splashproof feature 
• Momentary lifetime - 1,500,000 cycles 
• Alternate lifetime - 500,000 cycles 
• Rated for 250mA @ 120V 
• Undisputable Danish quality and workmanship! 

II 

Call today for free catalog! 
Actual'size without cap or bezel - 12mm x 12mm 

The NEW Multimec Switch 
• Environmentally sealed 
• Available with either thru-hole or surface mount terminals 
• Withstands wave soldering procedures 
• Various cap and bezel options 
• Ten standard colors available 
• Can be used with a foil overlay to simulate a membrane switch 
• 150g key pressure actuation force, Imm key travel 
• Rated for 50mA @ 24 VDC 
• High reliability - 5 million cycles! 

Actual size without cap or bezel - 10mm x tomm 

Call today for information! 

EEM 1991 

ScLfCc/ mec 
Sorenson Lighted Controls Inc. 

75 Locust Street 
Hartford, CT 06114 

(203) 527-3092 Fax: 1-800-331-1184 

for. moteinformatio~ on,Otlr.e~tel1s~v~ lute 
indicator lightsand·.L~Dsan4pther or(){1Ucts 

For manufacturers' sales offices, see yellow pages e-1787 



5100 SWITCHES 

'liar THE SOURCE FOR MULTI-CONTACT 
RELAYS AND SWITCHES 

REI ars General purpose a~O-series, with 
LH contact ratings to 5A, ond 900-

series with low-level to 1A ratings. Both available with 
12, 24,36, 48, and 52 .poles in form A (N.O'), 
form B (N.C), and form C (DJ.) and 60 poles, form A. 
Operation from continuous ac or de power, pulsed 
power (latching), or solid-state 
logic. Environmentally sealed 
and hermetically sealed relays 
for aerospace, shipboard 
and ground support hostile 
environments are available. 

PUSHBUTTON M~mentary push?utton 
sWitches, 800-serres 

SWITCH ES only are available with 
12 to 36 poles, form C. 

Typical applications include press-to-test for 
control panel lamps, 
reset, and all-call. Dust
tight construction only. 

SELECTOR 
UNITS 

Standard T-Bar relays, 800 or 
900-series, are packaged as an 
automatic selector unit to ran
dom or sequential circuit selec

tion and addressed through binary weighted coils. 
Available as Treeselect (all unaddressed lines re
main open) or Norselect (all unaddressed lines con
nected to a bus), 
selector units can 
be provided 
with 16 to 128 
positions. 

TOGGLE 
SWITCHES 

Same 800-series and 900-
series as relays. Available 
with 12 to 144 poles in form 

C, maintained action. 
Typical life in excess of 50,000 operotions. Normally 
dust-tight, T-Bar toggle 
switches are also 
available in 
an environmentally 
sealed version. 

PLUGGABLE 
MODULES 

Pluggable modules use 
standard T-Bar multi-con
tact relays in either a 
one relay configuration 

or two relays independently controlled with no 
common failure mode. Plugged into T-Bar printed 
circuit card cages, 
any desired . 
switching 
configuration 
can be 
established by 
backplane 
wiring. 

CONNECTORS T-Bar plug-on connec-
tors are available for all 

relays and switches. Each connector provides 
wiring to one-half of a wafer deck (6 poles; A, B, or 
C). A 36-pole device, for example, requires 6 con
nectors. Two connector versions are available. One 
accommodates individual wiring with crimp-on 
connectors; the other is used to mass-terminate 
ribbon cable. 

'lIarIN~~~;ATED One Enterprise Drive, Shelton, CT 06484 
a .!,!)SWITCH company Telephone: (203) 926-1801, TWX: 710 468-3210 

" 

8-1788 For manufacturers' sales offices, see yellow pages EEM 1991 
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/ech 
IflPA 

SWITCHES & ATTENUATORS 
FEATURES OF TECH LABS SWITCHES • Low Electrical Losses at HF TEL: (201) 944-2221 

FAX: (201) 944-1653 
500 Tenth Street, 
Palisades Park, 
New Jersey 07650 

• Precious Alloy Contacts • Fixed or External Adj. Stops 
• 10,000 M-Ohms Min. Insulation Res. • Exceptionally Long Life 
• Hi-Pot 1500 V RMS Min. 
• Contact Resistance less than .01 Ohm 

• Adaptability for Remote Drives and 
Controls 

• Low Thermal EMF • Custom Design 
• Low Capacitance between Contacts • Pre-Wired Availability 

ROTARY SWITCHES 

TYPE 2000 
• Low Contact Resistance <1 Mili-Ohm 
• Insulation Resistance >1 Million 

Meg-Ohms 
• Sizes: 2%," Dia. x '){," Depth/Deck 
• SP or DP/Deck 
• S or 12 Pos.lPole MBB 
• Indexing: 30° or 60° 
• Current Capacity: 5 Amps Continuous 

• Available as: Stepping Switch 
Motor Driven Solenoid Drives 
Motor and Geneva Drives 
Enercon AC Incremental Motor Drive 

• Interrupters or Homing Decks Available. 
• May be Remotely Controlled by MasterSlave 

Arrangement: Computer, External Pulse or 
Other AC or DC Operation. 

TYPE 3 UL LISTED 

• Enclosed Molded Construction 
• Size: 11/4" Dia. x 1/2" Depth/Deck 
• SP or DP/Deck 
• Up to 12 Pos.lPole BBM or MBB 
• Indexing: 30°, SO° or 90· 
• UL Listed: 3 Amp Resistive 120 VAC 

3 Amp Resistive 28 VDC 

OPEN FRAME ROTARY SWITCHES 

SQUARE TYPE 
• 13 Styles Available 
• Sizes: 1'f," x 1'fl' up to 8" x 8" sq; 

15 Decks max. 
• 1 to 12 Poles/Deck 
• Up to 150 Positions/Pole 
• Current Capacity 15 Amps Continuous 

TOGGLE SWITCHES 

• Meet or Exceed MIL-S3950, MS75028 & 029 
• Size: \4" x W' x 0/,." for SP.ST 
• Size: Y2" x Y2" X 0/,." for DP.ST 
• Contact Resistance: 10 MiIIi-Ohms 
• Y. - 40 Mtg. Bushing, '/. or % Ig. 
• Various Combinations of Bushings, Terminals, 

Handles and Housings Available. 
• Contact Rating: 5 Amps @ 28 VDC 

5 Amps @ 125 VAC Inductive Load 

TYPE 2 
• Single Hole Bushing Mtg. 
• Size: 1~"x2V4"; ~" Depth/Deck 
• 1 to 4 Poles/Deck 
• Up to 24 Positions/Pole MBB 
• Up to 12 Positions/Pole BBM 
• Indexing: 15°, 30°, 45°, or 60° 
• Current Capacity: 5 Amps Continuous 

ATTENUATORS 

THUMBWHEEl SWITCHES 
• Compact Modular Construction 
• Size: 112" Wide Modules 
• Positive Detent 10, 11, 12 Positions 
• Wide Range of Codes 
• Various Terminations 
• Kelvin Varly Voltage Divider 
• Decade Transfer Drive Between Digits 
• Capacitance Decades 
• PreCision Resistance Decades 
• Current Capacity: 1 Amp. Continuous 

Tech Labs will undertake special prototype 
design and manufacturing of your switch 
and attenuator requirements. We can 
also customize and supply completely pre
wired units. 
Contact our factory for competitive 
quotations. 

EEM 1991 

PRECISION ATTENUATORS 
TYPE l1T AND 11H PRECISION 
ATTENUATORS - DC to 10 MHz· 
• Circuit: "T" or Balanced "H" 
• Impedance: 50 to SOO ohms, as specified 
• ResistorAccuracy: ±0.1 % or better 
• Accuracy: ±0.1 db to 200 KHz (overall) 

±O.S db to 2 MHz. Lower values of loss, 
essentially flat to 10 MHz 

Type db dbl 
No. Clreuit RanUI Step DimenslDns 

ll-T "T" 111 0.1 51,14".19"5" 
ll-H 8al. "H" 111 0.1 51,14".19".10" 

• On low Impedance Units. lower losses Usable to 100 MHz. 
TYPE 850T AND 850H FOR THE 
AUDIO RANGE 
• Circuit: "Tn or Balanced "H" 
• Impedance: SOO/SOO ohms unless specified 

-Other values to order 
• Range: 2 dial unit gives 93 db in 0.1 db 

steps: 3 dial unit gives 111 db in 0.1 db 
steps . 

• Terminals: Telephone type jacks for input 
and output - Solder terminals provided 
on rear for permanent connections: Inser
tion of plugs into jacks lifts rear connec
tions 

• Accuracy: Resistors adjusted to ±0.10/0 
excepting low values of loss are ±.25% 

For manufacturers' sales offices, see yellow pages 

FIXED ATTENUATORS 
• Two basic models 
• Standard circuits "T" and Bridged "H" -

others available 
• Octal plug-in base available 
• Up to 80 db loss 
• Many impedance available 

ROTARYNARIABlE 
ATTENTUATORS 
• Five basic models - lUl' to 3" dia. 
• All circuit configurations 
• Wide range of impedance 
• Available with detents, tapers and cueing 
• Aluminum anodized can 
• Precious metal contacts 
• Up to 45 steps 
• Audio, video and RF 

S·1789 
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~~·Pushbutton 

It's the Touch 
that Counts! 
.Experience the 
smooth, positive 
action of 
VEETRONIX 
SWITCHES! 
Hardly a day passes 
without someone calling 
to say, "I like the touch 
of your switches. " 

• KEYBOARD SWITCHES 

• PANEL SWITCHES 

• OPTIONAL 
ILLUMINATION 

• HERMETICALLY 
SEALED 
CONTACTS 

• CHOICE OF 
SWITCH FORMS 

• BI-LEVEL 6[ 
ALTERNATE ACTION 

• REGULAR 6[ 
LOW PROFILE UNITS 

8-1790 

Switches 
KEYBOARD SWITCHES 
Low Profile Keyboard 
Switch· 

.19 
~ 

Illuminated or 
Nonilluminated 

Contact Forms: A 
or AA (see table) 

Action: Momen
tary or Latching 

Base Dimensions: 
0.600" x 0.600" 

Short Series Keyboard 
Switch 

.19 

Illuminated or Nonilluminated 
Contact Forms: A, AA, B, BB, AB 
Action: Momentary 
Base Dimensions: 0.600" x 0.700" 

Long Series Keyboard 
Switch 

r I"f"1l 1.07 

~-=*10" Lbt;='EFI'l!==' 
Slant Base .19 

Illuminated or Nonilluminated 
Contact Forms: A, AA, B, BB, AB 
Action: Momentary, Latching. or 
Bi-Ievel 
Base Dimensions: 0.600" x 0.700" 

PANEL SWITCHES 
Square Top Panel 
Switch 

Illuminated or Nonilluminated 
Contact Forms: A, AA, B, BB, AB 
Action: Momentary· 

Square Top, Round Cap 
Panel Switch 

Illuminated or Nonilluminated 
Contact Forms: A, AA, B, BB, AB 
Action: Momentary· 

Nut 6[ Collar Mount 
Panel Switch 

. Illuminated or Nonilluminated 
Contact Forms: A. AA. B. BB. AB· 
Action: Momentary· 

• Long series panel switches 
offer choice of momentary. 
latching. or bi-level action. 

For manufacturers' sales offices, see yellow pages EEM 1991 
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A Touch Above the Rest! 
Not loose, not tight .... but just right! 

CAPS FOR 
KEYBOARD SWITCHES 
Pyramidal Style 

Pyramidal keycaps. are provided in a 
wide variety of colors. They may be 
engraved, either at the factory or by 
the user. Caps are available in sizes as 
follows: 1, 1-1/2, 2, 8, and 9 spaces. 
Pyramidal caps with slanted tops also 
available. All caps come with adapters 
for either illuminated or 
nonilluminated switches. 

Square Style 

Square caps supplied in both concave 
and flat top styles are available in a 
wide variety of colors. Square caps 
come in two sizes: 0.600" and 
0.720". They come with adapters for 
either illuminated or nonilluminated 
switches. 

Relegendable Caps 

These caps consist of four pieces as 
follows: cover cap, insert, base, and 
adapter. They come in a wide variety 
of colors, and are sufficiently 
transparent for ease in reading 
legends. Easily disassembled to alter 
legend as desired. Relegendable caps 
are available in single space, and two
space sizes with adapters for either 
illuminated or nonilluminated switches. 

EEM 1991 

SWITCH 
CONTACT FORMS 

Switch Circuit 
Form Diagram 

A ----4 

e-----A 

B ~ 

----
AA 

e-----A ----e-----A 

BB ~ 
~ 

e-----A ----
AS 
~ 

Switching 
Single Pole 
Single Throw 
Normally Open 

Single Pole 
Single Throw 
Normally Closed 

Double Pole 
Single Throw 
Normally Open 

Double Pole 
Single Throw 
Normally Closed 

Double Pole 
Single Throw 
1 Openl1 Closed 
(Break Before Make) 

Voltage And 
Amperage 
At Option 

ELECTRICAL DATA 
Switch Forms 
Single or double pole normally closed, 
normally open, or combination thereof. 
See table above. Internal diodes are 
available. 

Max. Current (except 
special order) 
Form A or AA: 500 milliamps 
(resistive) 
Others: 250 milliamps (resistive) 

Max. Voltage 
Form A or AA: 200 VDC (resistive) 
Others: 1 00 VDC (resistive) 
Low Profile Switch: 50 VDC 

Max. Power Loading 
Form A or AA: 1 0 watts (resistive) 
Others: 7 watts (resistive) 
Low Profile Switch: 5 watts 

Max. Initial· Contact 
Resistance 
100 milliohms 
Low Profile Switch: 1 50 milliohms 

Max. Contact Bounce 
(total time to settle) 
Form A or AA: 0.5 milliseconds 
Others: 0.6 milliseconds 

For manufacturers' sales offices, see yellow pages 

Longest period of 
open-circuit elapsed 
time during anyone 
event in a closure 
sequence: 
50 microseconds 

Min. Breakdown 
Voltage 
250 VCD 
Low Profile Switch: 150 VDC 

Min. Insulation 
100 megohms 

Min. Life (reed) 
50 million cycles 

Lamp 
T-I-3/4 bi-pin; optional voltage 3-28 

LED 
Bi-Pin LED, without resistor. Resistor 
available at extra cost. 

FOR MORE INFORMATION 

CALL TOLL-FREE 
1-800-445-0007 
Ask for Eddie Howerter 

1600 West 13th Street 
P.O. Box 480 
Lexington, NE 68850 
PH: 308-324-4600 
FX: 308-324-4985 

THE KEY TO QUALITY MADE IN U.S.A. 

8-1791 
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WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

A 
ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

flI (213) 452·1229 (tJ 
RELAYS SWITCHES TIMERS ~~ 

Aleph International Acro ATC 
Allied Controls Alco Agastat CIRCUIT 

~I", American-Zeitler American Switch Amperite BREAKERS 

CIRCUIT BREAKERS Aromat AMP Antex FUSES & 

~ 1, )' AT&T Aromat 'Crouzet FUSEHOLDERS 
~, .t Airpax 

\". I i '\ Aromat Bosch Arrow Hart Eagle Signal • Heinemann C.P. Clare Carlingswitch Guardian 
8 .~/ Polter & Brumfield Coto Cherry Electric Industrial Timer 

Crydom Controls C&K Magnecrall Qi EAC EECO Master Electronics 

~ 
CONNECTORS & 

Elec-Trol Electro-Mech Midtex 
Fujitsu Electronic Compo Group National Controls KNOBS 

SOCKETS Gordos Grayhill Omron 
AMP Grayhill landis & Gyr Polter & Brumfield 

~ 
Amphenol Guardian linemaster SSAC 

~ Aromat Hi-G Master Specialties Struthers-Dunn RELAYS Curtis Idec McGill Syracuse Electronics 
Custom Connector ITT Microswitch 
Idec line Electric Omron 
lumberg Magnecrall Oslo TERMINAL BLOCKS 

LAMPS & LED~ 

Master Electronics Master Electronics OTTO Beau 

~ Panduit MEC Saia Buchanan 
Polter & Brumfield Midtex Unimax Curtis 
Souriau Omron Electrovert 
Vernit.ron-Beau Polter & Brumfield Kulka ~ Welcon/Wells RBM INDUCTORS Magnum -"'L:t Schrack Jellers Marco ~/ 

Siemens RDI 
COUNTERS Sigma Underwriters Safety SWITCHES 

Engler Stantel PHOTOELECTRIC Vernitron-Beau 
Hecon Struthers-Dunn Aromat Weidmuller 

" 
IVO Telemecanique Dolan-Jenner 
Kessler-Ellis Theta-J Omron TRANSFORMERS 

SOLID STATE Master Electronics Triridge Photos witch/ AB Dormeyer 
RELAYS Omron Skan-A-Matic Microtran RELAYS 

Redington FUSES Sola 
~ Red lion Bussmann Stancor .~. Sodeco/Maxmar litlelfuse Thordarson 

Stemco Underwriters Safety 
PROXIMITY 

Triad '~ Agastat Veeder-Root 
Electro U.T.C. 

KNOBS Omron 

DIODES Cosmo/Kurz-Kasch WIRE, WIRING 
General Instr. 

Raytheon/Panel Products DEVICES & HWR. -POTS & RESISTORS Alpha ~~)~ INDICATORS, Clarostat Belden 

FANS LAMPS & LED Ohmite Buchanan ~., 
101 Electrovert SOLENOIDS Aromal lEE Havey Hubbell TEMPERATURE U.S. Toyo CONTROLS JKl Iboco 
leecrall SOLENOID H,H, Smith 
lumex Dormeyer Modor l!IJ FILTERS Stanley Guardian Panduit e), 

Curtis Sylvania line Electric Pomona 

8-1792 For manufacturers' sales offices, see yellow pages EEM 1991 



Model 2005 Slide Switch 

Special Features 
• Ultra-miniature size 

• .029 inches2 surface area 
• .0048 inches3 volume 

• Six electrical configurations 
• Choice of terminal orientation 
• Make-before-break contacts 
• Two driver profiles 
• Switch can be color coded for easy identification in 

manufacture and test 

~
I 

.100 
(2.54) 

+ 
.100 

I (2.54) L£::: 

I Ul ~,J I~ I~,," 
L(5.41)-J Pins L(2.87) 

W225l ~~" ~ 
(3.25) 

~ 
W .142 w..,J 

1--(3.61)-1 

Vertical Optional Locating 
Pins ptns 

Model PBS Ultra-Miniature 
Push Button Switch 

Special Features 
• Ultra-miniature size 

• .0123 inches2 surface area 
• .0011 inches3 volume 

• SPST normally open switch 
• Gold plated contacts 
• Two push button options 
• Switch can be color coded for easy identification in 

manufacture and test 

The Model 2005 Slide Switch is designed for ultra
miniature switching applications. 

Electrical Configurations 
6 4 2 6 4 2 6 4 2 6 4 2 6 4 2 5 2 5 2 5 2 
X X X X X X X X x X X X X X x X X X X X x 
\ . 1 ./ 1 \ ./ ./.\ I 1 1 I 
x x x x x X x x x x x X x x x x x X 
11 8 11 8 11 8 11 9 7 11 9 7 11 8 11 8 11 8 
POS.3 POS.2 POS.l POS.2 POS.l POS.3 POS.2 POS.l 

ConflguralJon No.1 Configuration No.3 (OPOT) Contlguratlon No.6 

6 4 2 6 4 2 6 4 2 
X X X X X X X X X 

4 2 I 4 2 
X X X X 

5 321 5 321 5 321 
X XXX X XX X XXX 

\ . 1 1 . / I"I! .- / .. , . . 1: r .. \"./ 
X X X X X X 
11 8 11 8 11 8 

X X I X X 
11 8 11 8 

X X X X X X X X X X X X 
21110 8 121110 8 121110 8 

POS.3 POS.2 POS.l POS. 2 I POS. 1 POS.3 POS.2 POS.l 

Configuration No.2 Configuration No.4 (OPST) Conf'gurallon No.7 IOPST) 

The PBS is designed for use where size plus reliability is 
critical. 

The quality program in our Huron, South Dakota factory, where these parts are manufactured, meets or exceeds Mll...-Q-9859A. 
Call or write for our complete catalog. 

WILBRECHT 
ELECTRONICS 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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5150 KEYBOARDS & KEYPADS 5150 

ALL THE INPUT TECHNOLOGY 
YOU NEED IS HERE 

FLAT PANEL SHORT TRAVEL FULL TRAVEL 

CALL: 1 (800) 444-KYBD 
Whatever key travel you 

require, Advanced Input 
Devices has the technology, 
experience, tools and support 
you need to make your next 
custom keyboard project a 
success. In fact, more than 
700 electronics 
manufacturers -
including Hewlett-

FAX 

(208) 772-7613 

Packard, IBM, Medtronic, 
NCR, and Tektronix - have 
found the keyboard supplier 
they depend on in Advanced 
Input Devices. Starting a pro
ject? Call for a free Designer's 
Guide. In a hurry? FAX us 
your sketch and our appli

cations engineers will 
get right back to you. 

PHONE 
(208)765-8000 

ADY1NCED INPUT DEVICES 
W. 250AID Drive' Coeurd'Alene,lD 83814 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1795 
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A Imlle-" 1 Aegean Drive, Methuen, MA 01844 
~ N '~.' (508) 975-5445· FAX (508) 975-0357 Solid State Keyboards 

. _ 4mkey 
delIVers! 

custom designed keyboards 
and systems 

To meet your commercial, industrial or military require
ments, Amkey's engineering staff works closely with your 
design team to build a quality product. We build state-of
the-art keyboard systems for point of sale terminals, 
graphics displays, N/C equipment, medical and electronic 
weapons systems. 

Amkey keyboards offer features like ... 

• Parallel or serial output-TTL or RS232, RS423, 
RS422, etc. 

• Amkey's silent "No-Switch" snap in keyswitches 
• Custom programs for special features include 

different baud rates, sequential codes and key 
functions 

• Full travel DIN standard/sculptured/stepped! 
sloped keyboards 

• Hardware options-clickers, beepers, LEDs, 
displays, lighted targets, trackballs, mice, 
joysticks, etc. 

• Prompt delivery 

AMKEY OFFERS CUSTOM, COMMERCIAL, 
INDUSTRIAL AND MILITARY KEYBOARD 
SYSTEMS FROM CONCEPT TO FIRST 
ARTICLES IN LESS THAN 16 WEEKS. 

CALL OR WRITE AMKEY TODA Y WITH YOUR REQUIREMENTS. AMKEY DELIVERS! 

8·1796 For manufacturers' sales offices, see yellow pages EEM 1991 
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~lml~e'~_1~A~eg~e_a_n_D_r_iv_e_'_M_e_th_u~e_n_'~M_A_O_1~8_4_4 ____________________________ ~ ____ __ ~ ~ '~_ (508) 975-5445· FAX (508) 975-0357 Solid State Keyboards 

DIN-64 

STANDARD FEATURES 
• 19mm solid state switches to meet 30mm ergonomic 

requirements (DIN standard) with .150" total key travel 
• Solid state capacitance technology 
• MCS-48 series microcomputer controlled (8048,8035, etc.) 
• Cursor control keys 
• Amkey's patented phase-detector 
• +5 volt operation 

Asynchronous serial TIL ASCII output 
• Automatic-repeat enable/disable 
• Power-up reset 
• 4 Modes 
• Two shot molded key tops with sculptured typing area and matte 

surface 

DIN 124,--______ ---, 

STANDARD FEATURES 
• 19mm solid state switches to meet 30mm ergonomic 

requirements (DIN standard) with .150" total key travel 
• Solid state capacitance technology 
• Microcomputer controlled 

20 function keys across top row for improved software capability 
Amkey's patented phase-detector 

• Asynchronous serial ASCII output and input 
RS-232 9600 baud 

• Automatic-repeat enable/disable 
4-led display 
Power-up reset 
4 Modes 

• 3 user location homing bump keys 
• Two shot molded keytops with sculptured typing area and matte 

surface 

MPNK 114 

STANDARD FEATURES 
• Microprocessor controlled 
• Single +5 VDC supply 
• Eprom programmable 
• Solid state circuitry 
• N-key rollover 
• Automatic repeat enable switch 
• Two-shot molded key tops 
• High reliability 
• Rigid chassis mounting 
• Low profile 
• Rugged construction 

Low power requirement 
• Sculptured typing area 
• Shift lock and caps lock w/LED target in key 

Serial transmission at multiple baud rates 

DIN 106-1 

STANDARD FEATURES 
• 19mm solid state switches to meet 30mm ergonomic requirements 

(DIN standard) with .150" total key travel 
• Solid state capacitance technology 
• MCS-48 series microcomputer controlled (8048,8035, etc.) 
• Full 21 function keys across top row for improved software 

capability 
Amkey's patented phase-detector 
+5 volt operation (12V option on longer cable) 

• Asynchronous serial RS-422 ASCII output with jumper selectable 
300, 2400, 4800, 9600 baud 
Automatic-repeat enable/disable 

• Power-up reset and externally resettable 
• Selectable serial logic 
• 5 Modes 

3 user location homing bump keys 
Two shot molded key tops with sculptured typing area and matte 
surface 

MPNK 101 

STANDARD FEATURES 
• Microprocessor controlled 

Single +5 VDC supply 
Eprom programmable 

• Solid state circuitry 
• N-key rollover 

5 modes 
Automatic repeat enable switch 
High reliability 
Sculptured typing area 

• Two-shot molded key tops 
• Rigid chassis mounting 
• Low profile 
• Rugged construction 
• Low power requirement 

Lock key with LED target 
• Serial or parallel output 

Multiple baud rates 

SNK 16 

STANDARD FEATURES 
Serial RS 232C interface 
Prom Programmable 
Solid state circuitry 
N-key rollover 
Two-shot molded key tops 
High reliability 
Rigid chassis mounting 
Rugged construction 
Low power requirement 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1797 



Hearst 
E · · . ngtneenng 
Software 

ICMASD ... IC Alternate 
Source Directory 

The all new 1991 version of the world famous 
Alternate Source Directory is now available in floppy disk form 
for your IBM XT & AT and 100% compatible personal computer with hard drive. 

The 1991 ICMASD contains the more than 180,000 listings that appear in the 
Alternate Source Directory Section contained in Volume Two of the printed version of 
the 1991 Ie Master ... plus additional discontinued parts. The database includes 
complete vendor addresses and phone numbers. 

You can personalize the ICMASD for your application. The program allows you to 
add comments, up to 20 digits long, to each listing. These comments can be part 
numbers, prices, or any information specific to your needs. You may also add, delete 
and/or discontinue devices! 

For greater flexibility the base number search feature enables you to access parts by 
base number, i.e., the device number stripped of prefixes and suffixes. You don't need 
to know the manufactures codes to call up any of the alternates to these devices. 

The 1991 ICMASD is fast, convenient and very user friendly! 

Complete program documentation is included. When ordering, be sure to specify if 
you want the 1991 ICMASD on three, double-sided, double-density disks OR on one 
high-density disk. 

For immediate delivery you can order the 1991 ICMASD at $179.50* simply by 
charging your Visa or MasterCard credit card. To place your order or for more 
information, call or write: 

Marie Botta 
Hearst Business Communications 
645 Stewart Avenue 
Garden City, New York 11530 
516-227-1314 • Fax: 516-227-1901 

* Please add sales tax in NY, MA, IL, and CA. Prices valid in USA only. 

Published Annually 
in March 



OEMs Take Note. Increased efficiency and 
reduced cost is a performance fact when membrane 
switches, decorative overlays and flex circuits are 
put to work. 

Reliably Simple Membrane Switches 
Membrane Switches meet tight schedules by 
shortening development times. One piece construc
tion controls costs. The Lexan™ finish offers many 
texture options. Colors appear more saturated and 
vibrant. Sealed surfaces prevent blunders from 
botching systems. Second-surface printing stands 
up to scratches and wear. 

Decorative Overlays a Marketable Presence 
Decorative Overlays ensure enduring quality. 
Richness and luster remain intact under heavy use. 
Affix to practically any surface: glass, metal, plastic, 
wood, etc. Updates achieved without system 
redesign. 

Flex Circuits Reduce Space Problems 
Flex Circuits fold or flex to a product's available 
space. Reduced tooling accelerates production and 
puts a halt to cost overruns. Virtually no moving 
parts to wear out. Smooth, flat surfaces clean easily. 
Works in tangent with Membrane Switches or 
stands alone. 
lEXAN™ IS A TRADEMARK OF GENERAL ELECTRIC CORPORATION 

Contact us today and 
receive this 10 page 
Membrane Switch Technical 
Guide filled with all the 
information needed to 
design your project. 

Specifications 
Operating power ................ r watt 
Contact resistance . . . . . . . . . . . . . . .. 2-10 ohms 
Contact bounce. . . . . . . . . . . . . . . . . . 5 milliseconds 
Circuit resistance . . . . . . . . . . . . . . . .. 5-100 ohms 
Actuation force (normal range) 

Membrane .................. 2-16 oz. ± 25% 
Polyester dome ............... 6-16 oz. ± 25% 
Metal dome ................. 5-10 oz. ± 25% 

life expectancy (cycles) 
Membrane ................. .. 10 million 
Polyester dome. . . . . . . . . . . . . .. I million 
Metal dome .......... . . . . . .. I million 

Travel 
Membrane..... ........... .. .002"-.010" 
Polyester dome. . . . . . . . . . . . . .. .020"-.040" 
Metal dome.... ........... .. .010"-.020" 

Operating temperature. . . . . . . . . . .. -20"C to 65°C 
Storage temperature . . . . . . . . . . . . .. -40"C to 65°C 

A Quarter Century of Experience 
A long standing presence in the industry is 
required to meld the disciplines of electronics, 
mechanics and production. The results: 
devices that are economically attractive, aes
thetically pleasing and function faultlessly. 

11111 aZTeC _ III INDUSTRieS 
333 South Nina Drive 
Mesa, Arizona 85210 

(602) 833-3131 FAX (602) 844-9625 
800-729-3132 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1799 



5150 KEYBOARDS & KEYPADS 5150 

BERGQUIST MEMBRANE SWITCHES 
Graphic layer 
7 mil - std. for polyester 
7, 10 mil- std, for 
polycarbonate 

Graphic adhesive 
5 mil standard 

Top switch 
circuit layer 5 mil 

Spacer layer 
Heatseal adhesive 

5 mil- for polydome 
10 mil - for flat switch 

Pressure sensitive adh. 
8 mil- std. 

Bottom switch circuit 
Layer 5 mil 

Backer adhesive 
5 mil standard 

Optional Features Polydomes 
Dome Cage 
Used with flat or rim 
embossed graphic 

MATERIAL 

Pocket 
Switch Spacer 

Polyester (standard thickness .007 in.) The preferred choice 
for long life and chemical resistance. Polyester is available in 
a variety of hardcoat textures and finishes. . 

Polycarbonate (standard thickness .007 and .010 inches) 
available with mechanical velvet texture. 

HARDCOATS 
Gloss, semi-gloss and matte finishes are available on polyester 
and polycarbonate to help reduce scratching and increase 
chemical resistance. Some of the finishes can be selectively 
applied to create display windows and decorative finishes. 

COLORS 
Colors for your membrane switch are selected from the 
Standard Pantone Matching System or we will match your 
custom color chip. Transparent and translucent colors are 
available for backlighting and window areas. Deadfront is also 
available in certain applications where legends or LED win
dows remain hidden until a light shines from behind it. 

r-------------------~ 

Electroluminescent 
Lamp 

The Bergquist Heatseal Switch 

• Dry film adhesive bonded with 
pressure 

• Completely sealed against 
moisture and contaminants 

• Operate underwater and in high 
and low temperature extremes 

• Superior to pressure sensitive 
adhesive construction 

• Resists cleaning agents and 
solvents 

THE SMART SWITCH 

• PCB with a membrane switch 
on one side and components 
mounted on the back. 

• Eliminates secondary PC 
board, connection compo
nents and vendors. 

• Saves space and reduces 
costs 

Shield With 
Adhesive 

~~ 
EMBOSSING 
Standard graphic embossing styles l:!re pillow embossing, 
generally used over polydomes and rim embossing for 
locating pads by feel. 

Pillow embossed -~ .------~ 
GraPhiCadhesive~~~ 
Polydome --____ ....;...'../ .............. ====::;;:: 

Rim embossed, ~=:?- ~ 
Domecage----.r~~ 
Polydome ,r' ''-. ____ _ 

SWITCH TYPE 
The most economical switch type is the screened silver 
circuit, for switching loads und~r 1 watt. A printed circuit 
board construction with copper circuitry can be used when 
switching loads are 1 watt or more and when temperatures 
are too high for polydomes or if other components such as 
LED's and displays are included in the assembly. 

BED au U I !i T 5300 Edina Industrial Blvd., Minneapolis, MN 55439· Tel: (612) 835-2322 • Fax: (612) 835-4156 
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GSO-1600 & GSO-lS00 

GSO-1307 

GSO-2100 

GSl-3000 

MX Keyswitch 

8·1802 

KEYBOARDS & KEYPADS 

CHERRY ELECTRICAL PRODUCTS 
3600 Sunset Ave., Waukegan, IL 60087 
708/360-3500 • FAX 708/360-3566 

GSO-1600 
IBM Compatible Keyboard with Bunt-In Bar Code 
Reader. For PC,XT, AT,andPS/2-Systems. 

• Input port forbarcode stylus, laser scanning gun, or slot 
reader. 

• Barcodes are automatically identified and differentiated 
(all resolutions). 

• 103 keys (2 keys fur programming mode) conforming to 
Ascn international key layout per DIN 66003/66303. 

• Superior Cherry MX keyswitches with "Gold 
Crosspoint" contacts help eliminate input errors. 

DEC VT -220 Layout with 
IBM* Compatibility 
• 105 keys using superior Cherry MX keyswitches with 

"Gold Crosspoint" contacts to eliminate input errors. 

• High reliability: 

MCBF = I x 10" operations. 
MTBF = SO,OOOhours. 
MCBF (each key module) > 50 x 1(J6 nperations. 

• Ergonomic, low proffie design with "cylindrical style" 
key layout for easy operation. 

• Full-travel (4mm) key switches. 

IBM Compatible Keyboard with 
23 Programmable Function Keys. 
For PC, XT, AT, and PS/2 Systems. 
• 123 keys - 23 function keys can be programmed with up 

to a total of 2K cbaracters and "locked" with switch 
located on underside of keyboard. 

• Programmable function keys can be labeled with 
appropriate legends. 

• Non-volatile memory retains function programming. 
• Synchronous data format. 
• Full travel (4rnm)Cberry MX keymodules with "Gold 

Crosspoint" contacts help eliminate input errors. 

• System download capability . 

FTSC Full Travel Membrane 
Switch Technology with 
Ergonomic Housing. 

• 101 keysforPC*,XT*,AT*,andPSI2* systemsaswell 
as IBM* terminals. 

• Switch selection ofPC* , XT*, A T*, and PS/2* modes 
LED's indicate the mode selected. 

• High reliability: 
MCBF = 1 x 10" operations. 
MTBF = SO,OOOhours. 
MCBF (each key module) > 50 x 1(J6 operations. 

• "Gold Crosspoint" contacts ensure the MS Keyswitch 
highest standards of reliability - even during 
high speed or repeated actuation. 

• Full travel (4rnm) operation yet fits into 
modem low profile keyboard designs. 

• Meets all current ergonomic standards for 
word processing and data entry applications. 

• Range of actuation choices. 
Momentary. Linear feel. 
Alternate. Tactile feel. 

• Keyswitches can be snapped into a frame or 
mounted directly onto the printed circuit 
board. 

5150 

GSO-lS00 
Compact, 101 Key, IBM Compatible Keyboard with 
Separate Numeric Keypad. For PC, XT, AT and PS/2 
Systems • 

• Fits into 19 inch rack (less than 16 inches wide). 

• 101 keys for PC", XT" , AT", and PS/2" systems as well 
as IBM* terminals. 

• Switch selection of PC" ,XT", AT*, andPS/2* modes. 
LED's indicate the mode selected. 

• Superior Cherry MX keyswitches with "Gold 
Crosspoint" contacts help eliminate input errors. 

• Includes housing and cable. 

• Rugged construction. 

• "Deep Dish" for home keys F andJ with dimple on key 
5 for touch typing. 

• Matte finished, 2-shot molded keycaps are wear resistant 
and easy to clean. Keycaps colors are: beige/grey (code 
U9), white/grey (code L9). 

• Materials conform to UL 94. 

• Separate cursor pad. 

• Full N-key rollover. 

• Autorepeat; delay time and rate are programmable from 
the system. 

• High reliability: 
MCBF = I x 10" operations 
MTBF = SO,OOOhours. 
MCBF (each keyswitch) > 50 x 106 operations. 

• Rugged construction. 
• Ergonomic, low proffie design with "cylindrical style" 

key layout for easy operation. 

• "Deep Dish" for home keys FandJ with dimple on key 
5 fur touch typing. 

• Matte finished, 2-shot molded keycaps are wear resistant 
and easy to clean. Keycap colors are: beige/grey (code 
U9), white/grey (codeL9). 

• Materials conform to UL 94. 
• Full N-key rollover. 

• Ergonomic, low proffie design. Height of third key row 
is 1.18" (3Omm) (flat keyboard position). Angle of 
inclination is 6.2 0. 

• Includes housing and cable. 

• Rugged construction. 

• Full-travel (4mm) key switches. 

• Matte finished,2-shot molded keycaps are wear resistant 
and easy to clean. Keycap colors are: beige/grey (code 
U9), white/grey (code L9). 

• Materials conform to UL 94. 

• IBM* overlays fit housing. 

*IBM, PC, XT, AT and PS/2 are trademarks of 
International Business Machines Corporation. 

• "Gold Crosspoint" contacts ensure the 
highest standards of reliability - even during 
high speed or repeated actuation. 

• Extremely low profile with 2.5rnm travel. 
• Choice oflinear and tactile feel. 
• Single pole or double pole switching. 
• Low cost keyboard assembly - keyswitches 

mount directly to circuit board . 
• Low contact resistance with choice ofcontact 

materiaIs to suit electrical requirements. 
• Two standard keycap heights-6rnm and 

12rnm. Special keycaps are also available. 
• Angled stems available for "stepped" 

keyboard design. 
• Optional LED indicator. 

For manufacturers' sales offices, see yellow pages EEM 1991 
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CIRCUIT CONNECTOR 
Various circuit types are available depending on the design. 
Matrix and short to ground are the most common. Please 
contact us early in the design so we can work with you to 
ensure the design meets manufacturing capabilities. 

SHIELDS 

Many types and styles of connectors can be designed into 
your membrane switch. Screened silver switches ~re avail
able with female and male connectors and with solder pins; 
PC board connectors are available with a wide variety of 
connectors including single and double row headers, shrouded 
headers and flat cable connectors. 

For ESD protection a screened silver grid is applied to the top 
side of the silver circuit. Aluminum and gold vapor deposition 
can also be used for ESD, EMI and RFI protection. 

TACTILE FEEL 

SPACERS 
When the environment is nota problem pressure sensitive 
adhesives are commonly used. Bergquist HEATSEAL is 
recommended when moisture, spills, vapor and other extreme 
conditions are expected. 

Polydomes are available on silver circuits and as shunts on 
the PC board. They provide tactile feel and long tife. On nickel 
plated copper or PC boards stainless steel snap domes are 
used where tactile feel is needed and when temperatures are 
higher than 150°F. 
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Membrane Switch Specification Examples: 

Graphic Specifications: 
Material .007 Polyester with selective hardcoat matte texture 

Colors A 

B 

C 

Lenses 0 
E 

Type 
Embossing: 

Inspection: 

Process Black (background and all legends in gray 
switches) 
PMS 430 gray (rectangular keypads, logo, all 
borders and legends in blue keys) 
PMS 300 Blue (square keypads) 

Rectangular window 55% gloss 
Round LED windows the same matte texture as the 

rest of the graphic 
All type to be 16 point upper and lower case 
Each keypad to be perimeter embossed .030 wide 
and .010 high (nominal) 
Per Bergquist inspection procedure 

-. 

'" 
r---.. 

- I? )I 
- I\. 

'" 

" "" 

" 

---l,w 

.550 X .550 (8 KEYS) 
WllH .030 R...o 

Electrical Specifications: 

5 Volts 10 MA 
Bounce <25 ms 
Loop Resistance <100 Ohms 
Life 1 million cycles 
Circuit 4 X 5 xy matrix 
Shield Screen Silver Grid on 

top side of circuit layer 
Pin out Vendor to determine 

Physical Specifications: 

Actuation Force 12 oz ± 4 oz 
Operation Temp. -20° C to +60° C 
Storage Temp.-20° C to +60° C 
Tolerance ± .015 
Connector 9 pin tin Berg or 

Oequivalent 

BE a a QUI!iT 5300 Edina Industrial Blvd., Minneapolis, 'MN 55439 • Tel: (612) 835-2322 • Fax: (612) 835-4156, 
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Custom Keyboards 

KEYBOARDS & KEYPADS 5150 

Cortron 

• Trackball 
• Z Axis Ring 
• Level Controls 
• Custom Foam Molded Enclosure 

• Backlighted Legends 
• MIL Spec 
• Special Tone Generation 
• Custom Metal Enclosure 

• Drip Proof 
• Quad Mode for Use on Multi

Computer Systems 
• DIN Low Profile 
• Safe in Explosive Environments 

• NEMA 4,12,13 Enclosure 
• Solid State Keys 
• Tactile/Mechanical Function Keys 
• TEMPEST 

• U. L. Certified 
• FCC Certified 
• Complete with Card Reader 
• Custom Configuration 

Cortron, Inc. 1 Aegean Dr., Methuen, MA 01844 • Tel. (508) 975-5445 • Fax: (508) 975-0357 

EEM 1991 For manufacturers' sales offices,see yellow pages 8-1803 . 
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AS of June 15th 1990, 
I ml E' II Mechan!Cal 

Enterprises 
Incorporated 
became DATALUX 
Corporation and· 
moved to a new 
manufacturing 
plant in 
Winchester, 
Virginia 
Our new address is: 

DATA LUX 
Corporation 
2836 Cessna Drive 
Winchester, VA 
22601 

Phone 
(703) 662-1500 
FAX 
(703) 662-1682 

• • • ., DATALUX corporation 
.. - e;; fi 2836 Cessna Drive Phone 703662-1500 

Winchester, VA 22601 Fax 703 662-1682 

8-1804 For manufacturers' sales offices, see yellow pages EEM 1991 
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CUSTOM KEYBOARDS 
FOR UNIOUE OR DEMANDING 

APPLICATIONS 

For the past 15 years, Digitran has success
fully offered custom keyboards for the most 
demanding applications. Our keyboard cust
omers buy from us because our keyboards 
are reliable, rugged and can with stand the 
solvents, solutions, liquids, dust and temp
erature ranges to which their equipment is 
exposed. Every keyboard we manufacture is 
designed to meet our customer's unique key 
layout, dimensions, environment, specif
ications, options and enhancements. 

Experienced, innovative design along with 
automated, vertically integrated manufactur
ing enables Digitran to offer unmatched 
flexibility and freedom in keyboard layout 
and features. Application by application, 
Digitran's custom keyboards have built a 
proven record of field tested reliability. We 
specialize in rigorous applications such as: 

• Point of Sale Terminals 
• Industrial Controllers 
• Medical Instrumentation 
• Telecommunications Systems 
• Military Systems 
• Intelligent Terminals 
• Graphics CAD/CAM Terminals 
• Test Instrumentation 

Our microprocessor based, intelligent 
keyboard and application specific firmware 
allows us to integrate a multitude of Electri
cal Interface Protocols and Data Input 
Peripherals, including: 

INPUT PERIPHERALS: 
• Mouse, Trackball, Ughtpen or Isopoint 
• Bar Code and Magnetic Stripe Readers 
• LCD Displays 
• Infra-Red Remote Control 
• Touch Sensitive Input Pads 

INTERFACE PROTOCOLS: 
• PS-2, PC-AT & PC-XT 
• ASCII & TTL 
• RS-232 Asynchronous 
• RS-422 Synchronous 
• RS-423 & Parallel 
• Variable BAUD Rates 
• Multiple Level Key Encoding 

REUABLE, EXTENDED UFE: Our full
travel keyboards use our patented capa
citance keyswitches which have a rated life 
of 100 million cycles. We use double-shot 
legended keycaps and rigid FR4 printed cir
cuit boards to provide the component relia
bility required to remain compatible with our 
100 million lifecycle capacitance switches. 

SUBSYSTEM ENGINEERING & MANUFACTURING 
In addition to keyboards, XCEL Corporation 
offers the design, manufacturing and integra
tion of electronic data input and display 
devices into complete subsystems. We 
design and manufacture data input devices 
using our patented capacitance switch 
technology, as well as membrane, conduc
tive rubber, and snap dome switch tech
nologies. We design and manufacture our 
own CRT monitors, and have considerable 
expertise integrating flat panel displays 
including LCD, plasma, electroluminescent 
(EL) and vacuum fluorescent. We can design 
and integrate specialty lighting including 
LED, EL, ANViS Night Vision, fiber optic 
and Infra-Red. 

XCEL Corporation combines 35 years 
experience designing and developing data 
input and display devices with our extensive, 
vertically integrated manufacturing capability 
to offer a complete solution: From concept 
through design to zero-defect manufacturing. 
Our goal is to become an extension of your 
engineering and manufacturing team by 
reducing your data input and display design 
and manufacturing costs, your vendor 
coordination, and your capital equipment 
investment. XCEL Corporation specializes in: 

• Custom Control Panels, Front Panels & 
Display Panels 

• Custom Keyboards & Keypads 

Let Digitran integrate your keyboard/keypad into your subassembly. 
Contact Digitran's Subsystems Engineering and Manufacturing Services 

Center at 1714) 391-4321. Also see our monitors 12450) and switches 15100). 

PS-2, PC-AT & pc -XT are registered trademarks 
of the Intemational Business Machines Corporation. 

ENVIRONMENTALLY aUALIFIED: We 
provide keyboards for the widest of tempera
ture ranges. All of our full travel. capacitance 
keyboards include our PF-SHIELD: a thermo
plastic film that provides environmental 
protection against dust, liquid spills, water 
spray, industrial solvents and most laboratory 
solutions. To maintain the professional image 
of your equipment. PF-SHIELD is "hidden" 
undemeath your enclosure or front panel, 
eliminating unsightly plastic, rubber or 
membrane keyboard overlays. 

CUSTOM LAYOUTS: We offer custom 
layouts from 2 to 400 key positions. Our 
keyboards can be open frame to mount 
directly in the host system, or we can provide 
metal and plastic enclosures for standalone 
keyboards. In addition, any combination of 
standard or custom legends, keycap colors 
and clear plastic, relegendable keycaps may 
be selected to meet the specific application. 

• Very Broad Range of Digital Switches 
Including Thumbwheel, Lever, Push
button & Push Wheel 

• High Resolution Color and Monochrome 
CRT Monitors and Power Supplies 

• Custom Applications of Flat Panel Dis
plays Including LCD, Electroluminescent. 
Plasma and Vacuum Fluorescent 

• Specialty Lighting Including LED, EL, 
Fiber Optic, ANViS Night Vision, 
Infra-Red 

For conceptual design assistance, technical 
and budgetary proposals, or ordering infor
mation, contact our Marketing Director. 

A DIVISION OF XCEL CORPORATION 

4290 East Brickell St. Ontario, CA 91761 
(714) 391-4321 • FAX: (714) 391-4558 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1805 
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[ELMA. FULL LINE OF 19" RACKMOUNT 
KEYBOARDS AND ACCESSORIES 

ELMA Electronic Inc. 
A Member Of The Sulzer Group, 41440 Christy Street, Fremont,CA 94538 • (415) 656-3400 

All ELMA products are available off-the-shelf and REASONABLY PRICED 

19'" Rackmount Keyboards, Drawers, 
Panels and Modules 
Elma, the leader in PC computer products, now introduces 
the largest family of 19" rackmount keyboards, keyboard 
drawers, eanels and modules compatible with IBM, XT, AT 
and PS2 (MCA). " 
There are two keyboards; one, a full travel and the other, a 
completely sealed membrane. These keyboards are 
designed with ruggedness in mind. The keyboards have a 
rugged aluminum case and conform to DIN 41494 and pro
tection Rer IP-65. Suitable for harsh industrial environments. 
Some of the main features of the keyboards are: 

.19" rackmount 
• IBM PC, XT/AT, PS2 compatible 
• Dust proof protection per IP·65 (membrane) 
• Switch selectable AT, PC/XT 
• 101 keys 
• LED's for status display 
• Only IU (1.75") vertical space required 

FULL TRAVEL 
FEATURES 

19" Keyboard module 1U 

Ordering Information 

o This general-purpose 19" keyboard 
module to DIN 41494. 

o Easy to mount in a cabinet. 
o 4 screws for fixing the frontplate. 
o Takes up only 1 U of space and is 

300mmdeep. 
o Two supports provided for firmer 

mounting of the 19" module. 
o The keyboard is locked and slightly 

angled in the working position. 
o A spring lock ensures easy opening 

and closing of the hinged frontplate. 

7Q.060-10 ..... , ....................... 19" keyboard module 

84HP keyboard module 1 U 

Ordering Information 

FEATURES 
o Can be mounted in an enclosure. 
o Easy to mount. 
o Module takes up only 1U of space and 

is 292mm deep. 
o The keyboard is locked and slightly 

angled in the working position. 
o A spring lock ensures easy opening 

and clOSing of the hinged frontplate. 

7().()4()-Hl .......•................... HP keyboard module 1U 

Ordering Information 

FEATURES 
o PUR integral foam-protected side 

pieces prevent damage. 

Compact keyboard in metal case 

,70-070-10 ..................... compact keyboard in metal case 
............................. (8.97"D x 17.08"W x 2.20"H) , 

70-030-10 70-080-10 

• US and International versions (6 countries) 
For list of countries contact factory. 

• Contact making by Gold/Gold contact (membrane) 
• 12 function keys 
• Automatic repeat 
• Optional slides 
• Powder coated, light grey finish 

MEMBRANE 

19" Keyboard panel 4U184 HP 

Ordering Information 

FEATURES 
o Protection to IP65. 
o Jumper for changeover from AT to 

XT mode. 
o Positive tactile switching via metal 

snap discs. 
o Contact-making ensured by gold/gold 

contacts. 
o Service life: 1 million activations per 

key. 

70-095-10 ............................. 19" keyboard module 

FEATURES 
o Designed for mounting in an enclosure. 
o Strengthened version with protective 

caps. 
o Hinged frontplate with springlock. 
o The panel is locked and slightly angled 

in the working position. 
o A spring lock ensures easy opening 

and closing of the frontplate. 
o Can be easily mounted. 

, ' , ' 0 It takes up only 1 U of space, 292mm 
84HP keyboard panel module 1 U deep. 

Ordering Information 
70-085-10 ........................... HP keyboard module 1U 

Ordering Information 

FEATURES 
o PUR integral foam protected side 

pieces. 
o It is protected per IP-65. 
o Strengthened version with protective 

caps. 

Keyboard panel in metal case 

70-090-10 ..................... keyboard panel in metal case 
............................ (8.97"D x 17.08"W x 2.20"H) 

See Section 1400 (Cabinets, Enclosures, Racks & Chassis), section 2400 (pan, el Hardware, 'Bezels,Dials, Knobs, etc.) 
, section 5100 (Switches) for additional products! . ' 

B-1806 For manufacturers' sales offices, see yellow pages EEM 1991 



Flex-Key has designed and manufactured keyboards for military 
applications since 1974. Our focus has resulted in unique knowledge 
and experience in our chosen specialty. To our customers, this means 
unmatched competence in military keyboard technology. 
Defense electronics companies from around the globe have come to 
rely on Flex-Key for the highest quality product, engineered and 
manufactured to meet rigorous specifications. 
Contact Flex-Key to learn what our dedication to military keyboards 
can mean for your hardware system. 

FLEX· KEY AN ASTRONICS CO. 

~ 

FLEX-KEY CORPORATION, EMERSON AVENUE, GLOUCESTER, MA 01930 
Phone: (508) 281-2040 Fax: (508) 281-4730 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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5150 ; KEYBOARDS & KEYPADS 

KEYBOARDS 
FUJITSU KEYBOARD FKB 4700 SERIES. 

Item 
Operating force 
Stroke 
Tactile 
Operating life 
Number of keys 

K yt I Shape 
e op I Form 

Tilt 

Operating temp. 
Storage temp. 

Humidity 

Contact resistance 

485119.0941 
Power supply 
Interlock 

Unit: mm (inch) 

Repeat 

Data transmission 

Data I AT'mode 

format I XT'mode 

Connector 

. FUJITSU KEYBOARD FKB 4800 SERIES 

Item 
Operating force 
Stroke 
Tactile 
Operating life 
Number of keys 

Keytop 
I Shape 
I Form 

Tilt 

Operating temp. 
Storage temp. 

Humidity 

Contact resistance 
Power supply 
Interlock 

Unit: mm Cinch) 

Repeat 

Data transmission 

Data AT'mode 
format 

XT*mode 
Connector 

5150 

FUJITSU 

Mechanical 
Specification 

55.± 25g 
3.B ± 0.5mm (.150 ± .020in.) 
20gtyp 
30M ops. min. 
US:101 keys, Others: 102 keys 
Rectangular cylindrical 
Step sculptured (curve) 
2 level 

Environmental 
Oto 50°C 
-20 to 60°C 
90% RH at 40°C max. 
inverse proportionally change 
to 50% RH at 60°C 

Electrical 
500n max. (DC 5V, 1 mAl 
5 + 0.25V DC, 250mA max. 
F key roll over 
All keys (AT' mode: repeating 
rate specified by command) 

Interface 
. Serial transmission 

(synchronous system) 
11 bit (1 start + Bdata + 
ipantY+1 stop) 
9 bit(l start + 8 data) 
5-pole DIN connector (6-pole 
Mini DIN connector is available) 

Mechanical 
Specification 

55± 25g 
3.8 ± 0.Smm(.lS0 ± .020in.) 
20gtyp 
10M ops. min. 
US: 101 keys, Others: 102 keys 
Rectangular cylindrical 
Step sculptured 
2 level 

EnVironmental 
Ot050°C 
-20 to 60°C 
90% RH at 40°C max. 
inverse proportionally change 
to 50% RH at 60°C 

Electrical 
500n max. (DC 5V, 1 mAl 
5 ± 0.25V DC, 250mA max. 
F key roll over 
All keys (AT' mode: repeating 
rate. specifieifby ~ommand) 

Interface 
Serial transmission 
(synchronous system) 
11 bit (1 start + 8 data + 
'1 parity + 1 stop) 
9 bit (1 start + 8 data) 
5-pole DIN/Mini DIN connector 

... 

• AT and XT are trademarks 01 International Business Machines Corp. 

FUJITSU COMPONENT OF AMERICA, INC. 3545 No. Firat St., San Jose, CA. 95134-1804 1-800-642-7616 

.8-1808 For manufacturers' sales offices, see yellow pages EEM 1991 
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STANDARD KEYBOARDS 

16.26"X7.SS" 19.O"xS" 

MODEL 9062 MODEL 8000 
62 keys- full 128 character ASCII encoding two-key lockout or N-key rollover· Outputs: 

parallel, TTL serial, RS-232, RS-422, PC-Xl I AT· easy mounting provisions· non-glare 
double shot molded keycaps-separate cursor control keys. user defined key • auto
repeat on all keys· + 5V DOW9r. 

• State-of-the-art microprocessor keyboard, 95 keys. including 19 special function keys· High reliability perfor
mance- Four-wire serial interface, 300 or 1200 baud· Unique variable key rollover with phantom key lockout· High 
speed operation' ErgonomJc design. 

• Unencoded wiring. 1 of 16 
or X·Y matrix 
• One side of each 
keys witch is common 
• Design to be used with 
custom·supplied encoding. 

KEYPAD MODELS 10, 12 or 16 Keys 

4 bit hex encoded 
Full CMOS design 
Outputs compatible 

with LS and standard 
TTL logic 

CUSTOM KEYBOARDS 

Serial R5-232, AS·422 or TTL 
output· parallel output. micro
controller keyboard encoder· 
full7-bit ASCII characters. 

GRI builds custom keyboards to your exact specifications and drawings for all types of applications-air traffic control, process control, military, etc. Our lighted keyboards are 
especially attractive due to their visibility and high reliability. We offer both the dry reed and mechanical contact switch technologies. We have manufactured custom 
keyboards for companies such as Burroughs, Eaton-AIL, FAA, Ford Aerospace, Goodyear Aerospace, Lockheed, Magnavox, Raytheon, Rockwell, Texas Instruments, and 
many others. Send us your specifications and drawings for a quotation today. 

PUSHBUTTON SWITCHES 
DRY CIRCUIT & LOGIC SWITCHING 

··B·· SWITCH ··G·· SWITCH ··V·· SWITCH 
1 125 H x 420 W I 745 H x 625 dla 

··0·· SWiTCH 
IA70Hx 350dla 1 320 H x 590case 

da ·675 bezel dla 

··KB·· SERIES 
1.550 H x 705 dla 

··KBlp·· SERIES 
1 125 H x 750 sq 

P-10 

EEM 1991 

a. 

I 
! 

• 4 

SPST-NO, NC; DPST-NO, NC-Available in 4 form A or B-lIluminated and non-illuminated Hi·rel·50 million operations
Mounting collars and buttons available-Mercury wetted reed switches available 

PROXIMITY SWITCHES & VANE SENSORS 

P-20 P-30 

For manufacturers' sales offices, see yellow pages 8-1809 



SSARIES· 
U S- HARTS 

PR CT SELE TI N UIDES 

~E~TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

91/92 EDITION OF EEM 
Abbreviations/Acronyms 

A-I114, 8-1037, C-1116, 0-1068 
AC Power Supplies, Product 

Selection Guide 
ASCII Code 
Batteries, Product Selection Guide 
Batteries & Fuel Cells, 

Characteristics 
Cabinets, Enclosures, Racks & 

Chassis, Product Selection Guide 
Capacitors, Basic Formulas 
Capacitors, Miniglossary 
Capacitors, Product Selection Guide 
Coils, Chokes, Inductors, 

Product Selection Guide 
Conductors, Maximum Current Capacity 

of Copper & Aluminum 
Connectors, Miniglossary 
Connectors, Terminals & Sockets, 

Product Selection Guide 
Crystals, Oscillators, Crystal & ' 

Piezoelectric Filters, Product 
Selection Guide 

DC Power Supplies, Product 
Selection Guide 

Delay Lines, Product Selection 
Guide 

Dielectrics, Thermal Conductivity 
Discrete Semiconductors, Product 

Selection Guide 
Displays, Readouts, & CRTs, 

Product Selection Guide 
EBCDIC Code 
Encapsulation, Miniglossary 
Fans, Blowers,Cooling Equipment, & 

Heat Exchangers, Product 
Selection Guide 

Fiber Optics, Miniglossary 
Fiber Optics, Product 

Selection Guide 
Filters, Power, Product 

Selection Guide 
Filters, Signal, Product 

Selection Guide 
Instruments, Test & Measuring, 

Product Selection Guide 
Interconnection Systems, Product 

Selection Guide 
Keyboards & Keypads, Product 

Selection Guide 
Lamps, Lights, & Indicators; 

Product'selection Guide 

0-2146 
0-1086 
0-1427 

0-1468 

C-I003 
A-I078 
A-I054 
A-I003 

C-1825 
C-1329 

C-1149 

A-1300 

0-1501 

A-1493 
C-1709 

A-2082 

8-1032 
0-1110 
C-1126 

C-1601 
8-1224 

8-1214 

A-1609 

A-1651 

0-1207 

C-1678 

8-1794 

8-1135 

Logofinder & Trademark Directories 
Microwave Components, Product 

Selection Guide 
Military Qualified Products List 
Motors, Drives, & Rotating Components, 

Product Selection Guide 
Opto Semiconductors, Miniglossary 
Oscilloscopes, Product 

Selection Guide 
Panel Hardware, Product 

Selection Guide 
Panel Meters, Analog & Digital, Product 

Selection Guide 
Potentiometers, Trimmers, Controls, & 

C-901 

A-1746 
8-1002 

8-1233 
8-1334 

0-1406 

C-1582 

0-1340 

Rheostats, Product Selection Guide A-2013 
Power Supplies, Miniglossary 0-1522,0-2184 
Power Supplies, AC, Product 

Selection Guide 
Power Supplies, DC, Product 

Selection Guide 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide 

Relay Contact Forms 
Relays, Electromechanical, 

Miniglossary 
Relays, Product Selection Guide 
Resistor Color Codes 
Resistors', Product Selection Guide 
Servo Components, 

0-2146 

0-1501 

8-1347 
8-1550 

8-1449 
8-1397 
A-1924 
A-1835 

Miniglossary 8-1270, 0-2244 
SI Units, Basic Guide To, 

A-2080,8-1666,C-1362,0-2246 
Solenoids,. Product Selection Guide 8-1614 
Switches, Product Selection Guide 8-1639 
Symbols-International Authorities 

A-1139,8-1024,C-1156,0-1090 
Thermal Components, Product 

Selection Guide 
Thermal Conductivity of Dielectrics 

at Room Temperature 
Thyristors/High Power Diodes, 

Miniglossary 
Timers, Miniglossary 
Trademark & Logofinder 

Directories 
Transducers & Encoders, Product 

Selection Guide 
Transformers, Product 

Selection Guide 
Wire & Cable, Product 

Selection Guide 
Wire Gauges-Diameter, Area, 

Copper Weight . 

8-1831 

C-1709 

A-I728. A-2084 
8-1409,0-1149 

C-901 

8-1872 . 

A-2131 

C-1705 

C-1864 
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CONDUCTIVE 
RUBBER KEYPADS 
MAIN PRODUCT FEATURES 
• Versatility. Long Life. Competitive Price. 
Tactile/Nontactile Feel. High/Low Profile Key tops 
• Multiple Color Key tops • Translucent Key tops 
• Multiple Color Legends. Positive/Negative 
Image Graphics 

QUOTATION REQUIREMENTS 
Budgetary pricing available within 24-48 hours of 
receipt of minimum information listed below: 
1. Estimated Annual Usage 
2. Technical Specs: 

A. Pad Durometer (hardness) 
B. Key top Duro1l1eter (hardness) 
C. Number of Keys 
D. Number of Key top Colors 
E. Number of Legend Colors 
F. Legend Type (screen/diffused) 
G. Actuation Force 
H. Overall Pad Size (length/width) 
I. Key top Size (Drawing A) 
J. Key top Height (Drawing B) 

ELASTOMERIC 
CONNECTORS 
MAIN PRODUCT FEATURES 
• Versatility. Reliability. Long Life. 
Competitive Price. Solder Free Installation. 
Corrosion Resistance. Fine Pitch Interconnection 
• Low Profile Interconnection 

QUOTATION REQUIREMENTS 
Budgetary pricing available within 24-48 hours of 
receipt of minimum information listed below: 
1. Estimated Annual Usage 
2. TechnicalSpecs: 

A Length __ C. Width __ 
B Height D. Pitch 

See drawing to the right for illustration of dimen
sions to be supplied. 

DESIGN GUIDE AVAILABLE 

P.O. Box 688 • Hwy 77 South 
Pauls Valley, Oklahoma 73075 

5150 

(405) 238-5541 • (800) 654-3662 FAX (405) 238-3029 

For manufacturers' sales offices, see yellow pages 8·1811 
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Features Legend Series 

Very Small Size 2-shot 83 
Wide Spacing 2-shot 84 
Environmentally Sealed ' Printed 84S 
Top or Subpanel Flange Mounting 2-shot 86 
ToplS Flange Mount, Top Sealed Graphic 88 
Very Thin, Wide Spacing Graphic 89 

SEALED KEYPADS 
Series 84S: Nitrile rubber housing seals keypad and 
panel; a metalic back plane provides EMI/RFI shielding. 
Series 88: Contact area is sealed by graphic overlay; 
order separate gasket, either subpanel or topside 
mounting style, to seal keypad to your panel. 

SPECIFICA TlONS 
Rated for 3 million operations at 10 mA 24 Vdc, -40°C 
to+80°C. Contact resistance is logic compatible; bounce, 
less than 4 mS at make, 10 mS at break. Housings 
(except 84S and 89) and molded buttons are ASS 
plastic; graphics (88 and 89) are polyester. Snap on 
caps are polycarbonate. 

CUSTOM LEGENDS 
Assortedpririted inserts and labels let you create your 
own prototype. For Series 83, 84, and 86, legends -1 01, 
-201, -001 have snap-on caps for preprinted inserts. 
For Series 84S, removable ASS buttons can be re
arranged. For buttonless 84S keypads and stock printed 
or blank white and colored buttons for your own printing; 
contact Grayhill. For Series 89, adhesive backed printed 
labels (2 sheets) fit blank buttons. For Series 88 
legendable keypads, contact Grayhill. 

STANDARD LEGENDS 
Legends for 83, 84, and 86 are molded (b/w); for 84S, 
epoxy ink printed (b/w). Series 88/89 have 2nd surface 
printed graphics with blue, orange, or silver, accents. 

DOD 
ODD 
DOD 
DOD 

[1]00 
~00 
000 
~000 

GJrrlm 
[!][!][f] 
ITlmrrl 
~rrlOO 

DODD 
DODD 
DODD 
DODD 

-101 ·102, -112, -103, -113, -001 
-172*, ·182* -143 

• Graphic accent for -072, -172, and -262 is blue; for 
-082, -182, & -252, orange; for -292, silver. 

For prices and discounts, contact a Sales Office, an 
. authorized Distributor, or GRAYHILL. 

Available from GRAYHILL Distributors 

KEYBOARDS & KEYPADS" 5150 

Btn. Overall Width 
Cntrs. Mounting Ht. Length 3x4 4x4 5x4 

.50" Post* .35" 2.1" 1.6" 2.1" 

.75" Post* .35' 2.1" 1.6" 2.1" -

.75" Stud .50" 3.1" 2.4" 3.1" -

.50" Screw .36" 3.0" 2:2" 2.7" 3.2" 

.50" Screw .36" 3.0" 2.2" 2.7" 3.2" 

.75" Adhesive .10" 3.5" 2.8" 3.5" 4.3" 

'POSTS ARE HEAT UPSETTING PLASTIC STUDS 

Keypads By Circuit Code Legend Dash Number" 
Size 2 of 7 (8) Matrix SP/Common (Completes Part Number) 

- 84SAB1- 84SAC1- -112, or -113 

83AA1- 83AB1- 83AC1-
84AA1- 84AB1- 84AC1- -101,-102,or-103 

3x4 86AA2- 86AB2- 86AC2-

88AA2- 88AB2- 88AC2- -143, -172, or -182 

- 89AB2- 89AC2- -172-A, or -182-A 

- 84SBB1- 84SBC1- -014, or -016 

83BA1- 83BB1- 83BC1-
84BA1- 84BB1- 84BC1- -001, -002, -003, 

4x4 86BA2- 86BB2- 86BC2- -004, -005,or-006 

88BA2- 88BB2- 88BC2- -072 or -082 

- 89BB2- 89BC2- -072-A, or -082-A 

- 86JB2- 86JC2- -201, or -203 

5x4 - 88JB2- 88JC2- -252,-262,or-292 

- 89JB2- 89JC2- -252-A, -262-A, or -292-A 

Accessories Series 3x4 I 4x4 I 5x4 

Sub Pn'l Gasket All 88 88M2001-2! 88M2009-2 

! 

88M2019-1 
Topside Gasket All 88 88M2012-1 88M2015-1 88M2018-1' 

Legend Inserts 83,84,86 All Sizes: 87 AC2046 

Legend Labels 89 All Sizes: 89AC3038-1 and-2 

'Sample part number, completed: 86AA2-102. 

0[1]00 @]@]@]0 [1]00@] 
~000 000L!J 000@] 
000L!J ~000 000@J 
@]@]@]0 0[1]00 00L!J0 

-002, -003 -004, -014 
-072*, -082* 

[1]000 GJrrlm0 
~ 0 0 @J [j] [!] [f] L!J 
000@] ITlmrrl@] 
00L!J@] ~mOO@] 

-005 -006, -016 

00000 
00000 
00000 
00000 

0[1]00D 
~000D 
000~D 
@]@]~0D 

[1]00DD 
~00DD 
000DD 
~000DD 

[1]00~0 
0000~ 
@]@]@]~~ 
~@]~~~ 

-201 -203. -262* -252* -292* 

8·1812 For manufacturers' sales offices, see, yellow pages 
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§=.7.I..!"561HlllGROVE.P.O.BOX10073.LA~!:X~~!!.~.~~~!;! 
CREATE YOUR OWN CONFIGURATION AND MAINTAIN BUTTON DISTANCES 

SERIES 82 MODULES 
• .683" Button Centers • Ughtable Buttons/Legends 
• Long Stroke, Wiping Contacts • Insertable Printed Legends 
• 4 Sizes In 1 to 4 Poles • Invisible Deadfront Option 

STANDARD LEGENDS OR INSTANT CUSTOM LEGENDS 
Telephone modules have molded-in legends. Others have 
slotted caps for printed inserts. Ughtable styles fit over 
your T-1 lamp or LEOs (not supplied). Lightable g~ay ~ 
styles show light thru entire button. Lightable 
black styles, have legend-only lighting with a ~ PAT. NO. 3,818,169 

choice of 2 legends: Clear thru-Iit legend, or 
deadfront legend (invisible until lit). Insert sheets in-
clude letters, numbers 0-19, phone legends, and common 
sysmbols and terms. 

CIRCUITRY AND SPECIFICATIONS 
Momentary switches in Single Pole/ Single Throw, and in 2P, and 4P 
as charted. Additional standard and coded Circuitry available. Total 
button travel is .130"; nominal overtravel is .080 inches. Operating 
force is 8±3 oz., depending on the numberof poles. Switches are rated 
at 100 mA, 5 Vdc for 1,000,000 operations. Contact bounce is 10 mS 
or less. Voltage breakdown is 250 Vac. Insulation resistance is 1000 
meghoms minimum. Heat resistance to solder is tested up to 260°C for 
5 seconds maximum. Careful flux cleaning is required since switches 
are not sealed. Lightable modules fit overT-1 size LEDs/lamps which 
are .250" maximum above board. Lamps are not supplied. For oper
ating temperature, luminosity and factory legends, contact GRAYHILL. 

DIMENSIONS 
All modules are .750" high; 
0.683" wide for 1-row strips, 
and 1.270" for 2 rows (6 but
tons). 

Lengths are .0683", 1.370", 
2.057", and 2.057" for the 1 , 2, 
3, and 6 button modules re
spectively. 

Actual pin locations depend 
on circuitry and style. The 
4PST circuitry is shown here. 

SERIES 87 MODULES 
• Low Profile 
• Audible Dome Contacts 
• 1/2" Button Centers 
• Custom Legend Inserts 

LEGEND INSERTS 

PC BOARD LAYOUT 
Viewed from component side 
NOTE: ALL DIMENSIONS ARE REPEATED 
AT .687 INCHES INTERVALS IN ALL 
DIRECTIONS FOR ADDITIONAL BUTTONS. 

., .488 ±.003 r 
I I- .094 

-j ±.010 .045 

'f -L- - -I I ±.002 
TYP. 

.500 ±.003 I I I ~ 

T 

Self adhesive printed inserts are die-cut to fit buttons. 
Sheet includes common symbols, terms, letters, and 0-99, 
printed in black on clear film. Blank inserts are included for 
use with dry transfer lettering. Dry transfer lettering in 3 
sizes are also available. Clear button cap snaps off and on. 

SPECIFICATIONS 
Logic compatible contact risistance, rated at 10 mA, 24 Vdc for 3 
million operations. Voltage breakdown is 250 Vac. Contact bounce is 
less than 4 mS at make, 10 mS at break. Travel is 0.15"; operating force 
is 300 grams; operating temperature is -40°C to +80°C. 

Series 82 Module Description & Circuitry Part Number 

Top of Phone 6 Btns., SP/ST 81-601-85 
Legend (molded) 6 Btns., 2P/ST 82-601-86 

Bottom of Phone 6 Btns., SP/ST 81-601-89 
Legend (molded) 6 Btns., 2P/ST 82-601-90 

1 Btn., SP/ST 82-101-71 
Standard 1 Btn., 4P/ST 82-101-74 
Gray 2 Btns., SP/ST 82-201-41 
Modules 2 Btns., 4P/ST 82-201-44 
(Use White 3 Btns., SP/ST 82-301-61 
Legend 3 Btns., 4P/ST 82-301-64 
Inserts) 6 Btns., SP/ST 82-601-81 

6 Btns., 4P/ST 82-601-84 

Lighiable 1 Btn., SP/ST 82-150-38 
Gray 1 Btn., 4P/ST 82-150-16 
Modules 3 Btns., SP/ST 82-350-12 
(Use Black 3 Btns., 4P/ST 82-350-9 
Legend 6 Btns., SP/ST 82-650-19 
Inserts) 6 Btns., 4P/ST 82-650-9 

Ughtable Black 1 Btn., SP/ST 82-150-211 
(Clear or DdFrnt) 1 Btn., 4P/ST 82-150-213 

Legend Series 82 White 82AC2017-1 
Insert Series 82 Black 82AC2050-1 
Sheets I Series 82 Clear 82AC2055 

Series 82 Deadfront 82AC2060 

For prices, contact a sales, an authorized Distributor or GRAYHILL. 
Available From Your Local GRAYHILL Distributor 

ORDERING INFORMATION 

Series 87 Module, Circuitry, and Size Part Number 

1 Button SP/ST 0.5 x 0.5 87CC3-201 
2 Btn. Strip SP/Com Bus 0.5 x 1.0 87DC3-201 
3 Btn. Strip SP/Com Bus 0.5 x 1.5 87EC3-201 
4 Btn. Strip SP/Com Bus 0.5 x 2.0 87FC3-201 
5 Btn. Strip SP/Com Bus 0.5 x 2,5 87GC3-201 
6 Btn. Strip SP/Com Bus 0.5 x 3.0 87HC3-201 
12 Btn. Keypad Matrix 1.5 x 2.0 87AB3-201 
16 Btn. Keypad Matrix 2.0 x 2.0 87BB3-201 

Legend Inserts Die-Cut 87AC2046 
Dry Transfer Small Type 87-DT-2096-088 
Dry Transfer Med. Type 87-DT-2096-125 
Dry Transfer Large Type 87 -DT -2096-187 

For prices, contact a sales, an authorized Distributor or GRAYHILL. 
Available From Your Local GRA YHILL Distributor 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1813 
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/i~£JpPD· 
MILITARY PRODUCTS GROUP 

Keypads, Keyboards, Switches & Displays 
lEE Planar Products Division, Military 
Products Group specializes in standard and 
custom keypads, keyboards, displays, front 
panel assemblies and control display units 
for both military and industrial applications. 

Keyboards and Keypads 
PPD designs and manufactures a variety of 
keyboards and keypads. They incorporate 
such features as gold-plated snap domes or 
carbon contacts, illuminated (MIL-P-7788) 
or nonilluminated keys, EMI/RFI shielding, 
environmental sealing and low-profile bezels. 
Keypads are also molded of silicone and 
other specially compounded elastomers. 
together, these products comprise one of 
the most comprehensive high reliability 
keyboard and keypad selections available. 

Full-Travel Military Keyboard 
PPD designs and manufactures a unique 
Full-Travel Military Keyboard (FTMK'") to 
the most exacting military specifications. 
A full-travel stroke (similar to standard 
data-entry PC keyboards) is provided while 
meeting severe operational specifications 
such as TEMPEST, nuclear hardening, 3-foot 
submersion, shock, vibration and wide
temperature (MIL-Std-8l0). A tactile 
"snap" is also offered as an optional 
feature as well as a wide selection of 
standard and custom interfaces. 

The modular configuration of the in
dividual FTMK key positions permits the 
ready design and manufacture of custom 
keyboards. 

Rear-Projection Readouts 
PPD designs and manufactures rear
projection readouts which display up to 
48 discrete custom legends and/or graph ics 
in color in an area as small as .37 square 
inches. These displays are available with 
or without an interactive touch switch 
feature. Rear-projection readouts are cur
rently being used in a variety of applications 
from automotive instrumentation to Trident 
submarine sonar systems. 

Displays 
PPD designs and manufactures full military 
and ruggedized thin film electroluminescent 
(TFEL) flat panel displays with or without 
interactive touch switch capabilities. These 
rugged, low-power EL displays are currently 
available in 3"xS" and 4"x8" config
urations. A variety of interfaces are available, 
and the displays are provided complete 
with power supplies, and optical filters. 

In addition to the above, PPD also designs 
and manufactures full military custom 
LCD, VF, LED and DC Plasma displays. 

Front Panel Assemblies and CDUs 
PPD's custom engineering capabilities 
include the design and manufacture of 
front panel assemblies and handheld, 
portable and desktop control display units 
(CDU). These custom assemblies integrate 
our standard and custom keyboards and 
displays into environmentally rugged 
man-machine interface devices that meet 
the most rigid military specifications. PPD 
also produces ruggedized assemblies to 
meet severe industrial requirements.' 

Contracts and Program Coordination 
To ensure meeting contractual and 
schedule commitments, PPD maintains a 
Contracts and Program Coordination 
group dedicated to closely monitoring the 
progress of in-house programs and serv
ing as the primary liaison with PPD 
customers for work-i n-progress. 

Quality 
PPD Military Products Group maintains a 
MIL-Q-9858 quality program and high 
reliability solder process controls to 
Weapon Standard WS6536 specification 
levels. PPD is committed to high-quality 
standards in attitude, workmanship and 
final products. 

Custom FTMK 
Full-Travel 

Military Keyboard 

4x8 EL 
Electroluminescent Display Module 

with IR Touch Switch Matrix 

Custom FTMK, 
Custom Illuminated Sealed Switch 
Panels and Power Control Panel 

PROJECTION DISPLAY MATRIX 
Full Military Assembly 

PORTABLE CDU FRONT PANEL ASSEMBLY 
Full Military Full Military 

Illuminated, Sealed, 
Relampable Keypad 

HANDHELD CDU 
Full Military 

5150 

with 3 x 5 EL DiSl!lay 
and 8 position Sealeilswitch 

with segmented LCD Display, 
Sealed Switches and ANVIS Backlighting 

with Dot Matrix LCD Display 
Sealed Keypad and ANVIS Backlighting 

== == == .-:=: ... .:;~.~;::::::.::..==; INDUSTRIAL ELECTRONIC ENGINEERS, INC 

§ =- = ~~IIIIIIIIIII~ 7740 Lemona Avenue == =-=- Van NUYSI California 91409-9234 ---= = =® Tel.: (818) 787-0311 • FAK (818) 781-9795 
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• Membrane Switches 
• PCB Switching Assemblies 
• Elastomer Keypads 
• Transparent Membrane 

Touch Screens 
• Electroluminescent Panels 

VERTICALLY INTEGRATED 
MANUFACTURING 
Pre-tested, ready-to-install key panels reduce your 
assembly costs. 
• Custom Design and Graphics 
• Color Filter Windows 
• Multiple Hard Coat Finishes 
• 100% Functionally Tested 
• Installation-ready 

PROCESS-CONTROLLED 
PRODUCTION 
• Computerized quotation, order entry and 

production tracking through final shipment 
• CAD Engineering 
• On-site Tool & Die facility 
• Laser-based art generation 
• Spectrophotometer color analysis and match 
• Class 1000 Clean Room print stations 
• 100% testing for continuity, resistance, dielectric 

strength and actuation force 
• Documented OA to MIL-I-4520BA 
• Prototype service 

PRODUCT SUPPORT SYSTEM 
• Trained, nationwide sales force 
• Experienced design/manufacturing team 
• Follow up assistance after product delivery 
• One account manager tracks each job from quote 

through shipment, coordinating manufacture to 
meet your production schedule. 

INTAO'" Key panels are designed and 
manufactured by GM Nameplate. We have been 
producing key panels for over a decade, and 
supplying product identification components to 
major manufacturers world wide since 1954. The 
INTAO deSign team is housed in the 97,000 sq. ft. 
headquarters/ manufacturing facility. 

GM NAMEPLATE CUSTOM PRODUCT 
IDENTIFICATION COMPONENTS 
• nameplates 
• roll and computer imprintable labels 
• cosmetic front panels and overlays 
• fabricated subassemblies 
• fleet graphics and signage 
Call Customer Service 206-284-2200 for 
information, samples or price quotation. 

From simple, thin profile membranes to complex, multi board 
PCB assemblies with surface mounted components, GM 
Nameplate custom engineers each INTAQ keypanel design 
to meet your unique requirements. 

For more information, samples or price quotation, contact 

KEYBOARDS & KEYPADS 5150 

JJ .. r FLAT AND SHORT TRAVEL 
t .\~ GM NAMEPLATE, INC. 

7st'-i...~SM I(EY PANELS 

Membrane/ 
Non Tactile 
Overlay 

EMI/ESD Shield 
{optional) 

Top Membrane 

Spacer 

Bottom Membrane 

Subpanel 
(optional) 

CONSTRUCTION 

Overlay 

Metal Dome 
Spacer ----Cj 

PCB ------, 

Rubber Keypad 
with Plastic Key top 
Overlay/bezel 

Plastic Key top 

Rubber Keypad 
(with carbon pill) 

GRAPHIC OVERLAY Subsurface printed polyester. No limit to perfectly matched colors. Surface 
protected from chemical attack and abrasion with hard coat finishes. Can include transparent, 
deadfront or colored display windows; selective texturing; embossed, die-cut and/or 
relegendable areas. 
SWITCH Normally open, single pole, single throw momentary contact device, activated by 
light, direct pressure. Standard encoding xy or common bus. 

MEMBRANE Layers of thin, flexible film (printed Circuit patterns, insulators and spacers), die 
cut and laminated with high strength adhesive to form low profile switches. Can be installed 
to a subpanel, complete with mounting hardware, or fit within a bezel or housing. 
Non Tactile Conductive patterns are printed on the facing, inner surfaces of the two 
outermost layers, separated, except at the contact pad, by a spacer. Tactile Substitutes metal 
domes (or polyester dome layer) for the top circuity, as a shorting pad. 
PCB Similar to membrane construction, but meets broader electrical requirements and 
permits board mounted components. Substitutes a PCB for the bottom membrane layer, 
forming its own subpanel. Accessory' PCB used to mount components and for accessory 
circuitry. Mounts directly below the P"CB key panel using standoffs. 
ELASTOMERIC KEYPAD Used over a membrane or PCB construction. For extended switch 
life, uses silicon rubber/carbon pills (over a PCB) as the shorting device. Sealed construction 
ideal for harsh environments. Silent feedback available in progressive feel or positive snap. 
Under a plastic key top, snap-action metal domes also can be used. 

EMI & ESD SHIELDING (optional) Printed or fabricated 
from copper, aluminum or other alloys. 
TERMINATION Unterminated (with terminal pads), solder 
tabs, male/female connectors; PCB headers or terminal pads. 

GM Nameplate 
INTAQ@ Key Panels 
2040 15th Avenue West, Seattle, Washington 98119 
206-284-5475 ~ FAX 206-284-3705 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1815 



A 
AID acrylonitrile butadiene-styrene ' 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFf automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A TG automatic test generation 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 
CAD computer-aided design 
CAKcomputer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 

measurement and control 
CAPP computer-aided process 

, 'planning 
CAT computer-aided test 
CATV cable television or 

community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 

manufacturing 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 

semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
D/A digital to analog 
DAC digital to analog converter 
DBMS data base management 

system 
DC direct current 
DFf design for testability 
DlAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable 

PROM 

EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
, EMI electromagnetic interference 

EMP electromagnetic pulse 
EPROM erasable programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide PET 
CMIP commn management 

information protocol 
GPm general purpose interface bus 
GPSglobal positioning system 

H 
HF high frequency (3 to 30 MHz) 
HIPOT test, measurement, and 

diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 
ISDN integrated services digital 

network 
ISO International Standards 

Organization 

J 
JEDEC Joint Electronic Device 

Engineering Council 
JFET junction PET 
JMOS junction MaS 

K 
kHz kilohertz (10 3 hertz) 
KSR keyboard send /receive 

L 
LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED Iight-emining diode 
LF low frequency (30 to 300kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement 

transformer 

M 
MASER microwave amplification 

by stimulated emission of 
radiation' 

MA TV master antenna television 

ILF microfarad 
MHz megahertz 
MIC microwave IC 
MIPS million instructions per 

secood 
Mm microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 

semiconductor PET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 

module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 
PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse cnde modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/wrlte 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 

SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 

protocol 
SIDAC bidirectional voltage

triggered switch 
SIMM single in-line memory 

module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 

management protocof 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of 

expansion 
TXCO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
V AC volts (of) alternating current 
V AN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 

to 300 MHz) 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 

kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module. 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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ONE OF THE PURDY GROUP OF COMPANIES 

RDS Rotary DIP Code Switch, 
Thumbwheel Switches & 

Immersion Proof Key Pad 
770 AIRPORT BLVD., BURLINGAME, CA 94010· TEL (415) 347-8217· FAX (415) 340-1670· MCIITLX 677-1439 (PURDY UW) 

Thumbwheel Switches 
~~ . -- ~~-

~ ~~2 0' 2/~' 
»,,*!dkiW::>-'" 

Type D&Z Pushbutton TypeU 

Type RDS Rotary DIP Code Switch 

.-. , . I 
No. of 

Order Number Description Pos. 
Flat Tvpe 
RDS10·112 BCD Real Code 10 
RDS10·122 BCD Complement 10 
RDS10·132 EECO·BCD Real Code 10 
RDS10·142 EECO-BCD Complement 10 
RDS16-112 Hexadecimal Real 16 
RDS16·122 Hexadecimal Complement 16 
RDS16·132 EECO·Hexadecimal Real 16 
RDS16·142 EECO-Hexadecimal Complement 16 
Shaft Tvpe 
RDS10-212 BCD Real Code 10 
RDS10-222 BCD Complement 10 
RDS10-232 EECO·BCD Real Code 10 
RDS10-242 EECO-BCD Complement 10 
RDS16-212 HexadeCimal Real 16 
RDS16-222 Hexadecimal Complement 16 
RDS16-232 EECO-Hexadecimal Real 16 
RDS16-242 EECO-Hexadecimal Complement 16 

Available Switches (dimensions in millimeters) 

Series A B D E G H L M N P R S U V Z 
Front Mountin • • • • • • • • • • • • • • • 

11 12.5 7.62 16 2010 8 8 7 10 2010 8 8 7.62 
39 58 24 18 7633 18 33 18 24.2 3333 3326.5 15 

63.6 67.1 33.5 31.5 7938 31.5 3831.5 38.25 38 38 4032.5 24 

• • • • 

DESCRIPTION 
The new INTERSWITCH RDS rotary DIP switches embody many 
new improved features and at a reduced costl This new model fea
tures molded-in contacts ultrasonic welded body to base and an "0" 
ring around the rotor shaft. These features insure an absolute seal to 
fluxes, flux gasses and cleaners. (Acceptable solvents are isopropyl 
alcohol, ethyl alcohol, toluene, benzine, tricylene, clorocene, freon; 
acetone and methanol solvents are not acceptable.) Detent action is 
positive and firm assuring reliable settings. 

SPECIFICATIONS 
Current rating and voltage: Non switching 125 rnA at 30 VDC; 
Switching 125 rnA at 30 VDC Contact resistance: 100 milliohms 
maximum Insulation resistance: 1000 meQOhms at 250 VDC for 1 
minute minimum. Durability: 20,000 actuations. Positions: 10 and 
16. Temperature rating: - 25°C (-13°F) to 85°C (185°F). Body: 
Glass-filled polyamide (UL94V-0). Contacts: Copper alloy, selective 
gold plating over nickel. Rotor control: Polyacetal. Rotor switch 
element: Glass epoxy, gold over nickel plated circuits. 

No. of 
Order Number Description Pos. 
Indicator Type 
RDS10-312 BCD Real Code 10 
RDS10-322 BCD Complement 10 
RDS10-332 EECO-BCD Real Code 10 
RDS10-342 EECO-BCD Complement 10 
RDS16-312 Hexadecimal Real 16 
RDS16-322 Hexadecimal Complement 16 
RDS16-332 EECO-Hexadecimal Real 16 
RDS16-342 EECO-Hexadecimal Complement 16 
RDS16-372 EECO-Hexadecimal Real 16 
RDS16-382 EECO-Hexadecimal Complement 16 
Knob Type 
RDS10-412 BCD Real Code 10 
RDS10-422 BCD Complement 10 
RDS10-432 EECO-BCD Real Code 10 
RDS10-442 EECO-BCD Complement 10 
RDS16-412 Hexadecimal Real 16 
RDS16-422 Hexadecimal Complement 16 
RDS16-432 EECO-Hexadecimal Real 16 
RDS16-442 EECO-Hexadecimal Complement 16 

The New Interswitch Keypads 1 x 4, 3 x 4 and 4 x 4 

KNM2 Series KNM 2, Immersion 
Proof (IP 67 Protection) with 
Flush Keys 1 x4, 3x4, and4 x4 
Keypads 

FEATURES 

KNM 3 Series KNM 3, Immersion 
Proof (IP 67 Protection) with 
Raised Keys 1 x 4, 3 x 4 and 
4x4Keypads 

• immersion proof, IP 67 rated • superb tactile feel • long life, 
5,000,000 operations • magnetic return (no springs, no domes, no 
membranes) • dual gold plated contacts • individual addressable 
keylops· contact resistance (0.15 n) 

APPLICATIONS: 
• shipboardlnaval • remote outdoor communication systems (tele
phones, etc.) • geophysical • wherever extreme, rugged, environ
mental conditions are encountered. 

TECHNICAL DATA 
Mechanical: Housing: Craslin/silicon rubber 
Key "avel: 1.35 mm Actuating Force: 2.2 N ± 0.4 N 
Termination: Solder pins 
Service Life (at nominal load): 5 x 10· operations 
Electrical: Contact: n.o. contact (511 Ni/211 Au) 
Operating Voltage: max. 50 ;: Test Voltage: 500 V;: 
Nominal Current (resistive load): max. 125 rnA;: 
Contact Rating: max. 2 W Contact Resistance: < 150 mn 
Insulation Resistance: > 1 0' Mn Bouncing Time: < 5 ms 
Environmental: Application Class (DIN 40040): GSF 
Operating Temperature Range: - 40°C to + 70°C 
Storage Temperature Range: - 40°C to + 70°C 
Relative Humidity: 75% annual average, 95% 30 days 
Protection Type: IP 67 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1817 
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MEMBRANE SWITCHES 
HYBRID SWITCH ASSEMBLIES 

, " -
Jayco specializes in front panel switches & sub-assemblies. Our 

products are consistently chosen by hardware designers for their 
performance, superior standards, and visual appeal. 

MEEnNG YOUR NEEDS 
Customer satisfaction is our primary business concern. Our 

unique approach to customer satisfaction guarantees product 
reliability. At Jayco, quality begins with a complete analysis and 
planning of your machine interface requirements, before any 
material selection, design or construction methods are determined. 

Our pre-engineering design reviews, testing and inspection to 
MIL-I-4520BA insures that all processes and procedures are in place 
to anticipate and prevent any and all manufacturing problems. To 
further maximize customer benefits, Jayco maintains a policy of 
open communication throughout the design, engineering and 
manufacturing cycle, as a priority and a critical link in our system. 
Jayco breaks through the traditional customer-vendor relationships 
and enters into customer-supplier partnerships where together, 
we become committed to perfecting your project. 

MEMBRANES~TCHES 
Our reliable membranes are thin, light weight. space saving 

and have a low assembly cost making them ideal for medical 
devices, process control, test and measurement, diagnostic, 
telecommunications, security, hand held equipment, and other 
applications. Membrane Switches are simple to use, offer design 
flexibility, and they are rugged and durable. They facilitate easy 
design integration to include displays, bargraphs, CRT windows, 
and speaker grilles. Many options are also available. (see design 
options). 

LEADERS IN FRONT 

HYBRID S~TCH ASSEMBLIES 
Hybrid's are a combination of membranes and PCB technology 

built onto circuit boards. HSA's have the design advantages of 
membranes and are versatile enough for most applications. In 
addition, hybrid switch assemblies are a rigid assembly allowing 
component integration and conventional mounting without 
separate backplates. HSA's often eliminate another PCB from your 
product because display components and related circuitry are 
mounted to the same board used for the switch circuitry. 
Complete, fully tested sub-assemblies save you money. You have 
fewer components to order and track, lower assembly costs, and 
Jayco completes all of the testing for you. 

SILICONE RUBBER KEYPADS AND ASSEMBLIES 
The ideal choice for applications when a sensitive tactile 

feedback is required. Silicone keypads can be conductive or non
conductive, with integral or separate key tops, supplied as 
components or built into membrane or hybrid switch assemblies to 
produce a totally integrated front panel. Our sub-assemblies 
include keypads, PCB's, bezels, overlays, displays and other 
electronic components. This is an excellent money and labor 
saving alternative to building your own assembly with different 
components from multiple vendors. 

Tailored to your requirements, Jayco's SRK's are molded in a 
wide variety of operating forces and switch travels. Select SRK's for 
any design application where positive feedback, low user fatigue, 
low cost and high reliability are prime requirements. SRK benefits 
also include: Long life (durability); excellent thermal stability and 
chemical resistance, light weight, low assembly cost. design 
flexibility, ESD protection and multi color arrays. 

KEYBOARDS AND KEYPADS 
Jayco manufactures custom keyboards and pads to your precise 

design requirements. These switches have few limitations 
regarding size, layout. number of switches, circuitry or graphic 
design. Custom keypads eliminate the compromise of off the shelf 
components which more than offsets the tooling costs in many 
applications. 

DESIGN OPTIONS 
EMBOSSING 

Jayco embosses all overlays in-house. Proprietary techniques 
provide exceptional results, lower tooling costs, and a perfect 
match between printing and embossing. Any part of the front 
panel can be embossed to add a third dimension. 

Embossing is usually pad or rim type. With pad embossing, the 
entire switch area is raised like a top hat. Rim embossing raises the 
outline of the switch like a crater. Rim and padding can be 
combined for special effects. 

. Pad embossing gives a more conventional keyboard 
appearance and is generally used with tactile switches. Rim 

e-1818 For manufacturers'sales offices, see yellow pages EEM 1991 
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SILICONE RUBBER I<EYPADS 
KEYBOARDS AND KEYPADS 

PANEL TECHNOLOGY 

embossing assures better switch location, vital in non-tactile 
applications. 

TACTILE FEEDBACK 
Tactile feedback is the snap action felt at switch closure and is 

achieved by the oil can effect of a stainless steel or polyester dome. 
Positive feedback of closure is important in applications utilizing 
unskilled operators or where other forms of feedback are 
impractical. 

Jayco's tease-resistant tactile feedback mechanisms guarantee 
simultaneous contact and snap with both metal and plastic dome 
systems. 

Metal (stainless steel) domes offer greater consistency of 
operation and reliability. Plastic (polyester) domes are more 
economical and make tactile feedback a practical feature for low 
cost applications. 

SHIELDING 
Jayco gives you the option to specify panels with EMI/RFI or 

ESD shielding. For maximum protection, the shielding is applied 
between the overlay and the switch layer. Shielding materials 
include metalized polyester, transparent ITO for windows and 
printed thick film. 

SELECTIVE TEXTURES 
Textures are used to optimize display visibility and legend 

clarity, selective (multi) textures allow the use of optically clear, anti
glare and matt texture coatings on Jayco panels. This technique is 
also used for aesthetic reasons. An added benefit is that Jayco's 
hard-coated textures typically have significantly better chemical 
and scratch resistance than the base materials. 

INSERT ABLE LEGENDS 
Jayco responds to your visual needs with easy to change 

legends and graphics. An ideal feature for user definable keys, 
different model options, foreign language versions or prototyping. 

rr 

INTEGRATED DISPLAYS 
Through proprietary processes, Jayco offers one piece or 

laminated display windows for almost any kind of display device. 
With windows that are transparent or filtered. Standard filters are 
available in red, green or gray, with other colors available upon 
request. 

In addition, fully interactive front panels can be made 
combining thin film LCD's and membrane switches in an assembly 
less than 0.060" thick. Call Jayco for more details. 

DEADFRONT PANELS 
Jayco's deadfront panel makes a complex instrument easier to 

use and the displays more effective. 
Deadfront or secret-til-lit panels are invisible or blank until their 

displays are lit from behind. This effect is typically used for warning 
displays, or where strong impact of the hidden message is 
required. 

TECHNICAL SPECIFICATIONS 
Typical Values 
Current Rating 
Circuit Resistance 
Contact Bounce 

Insulation Resistance 
Dielectric Strength 
Capacitance 
Actuation Force 
Operating Temperature 
Operational Life 

Termination 
Tolerances 
Emboss Height 

50mA at30VDC 
Less than 100 Ohms 
Less than 5 Milliseconds (non-tactile) 
Less than 20 Milliseconds (tactile) 
1 Gohm Min at1 OOVDC 
250VRMS Min 
27 pf Max Between Any Two Traces 
Variable from 30z and up 
40°C to +80°C 
Greater than 5 Million Operation (non-tactile) 
Greater than 1 Million Operations (tactile) 
Dupont "Clincher" Offered as Standard 
+ or -0.010" as Standard 
0.010-0.015" 

CALL FOR YOUR FREE VIDEO 
(714) 974-1701 

507 W. BlueridgeAve • Orange, CA 92665, USA. 
Telephone: (714) 974-1701 • FAX (714) 998-4954 
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-,ow Ice~ THERE IS NO GREATER PRIORITY AT LOW KEY 
THAN THE COMMITMENT TO QUALITY & DESIGN EXCELLENCE 

A FULL SERVICE MEMBRANE SWITCH MANUFACTURER 
FEATURING COMPLETE DESIGN, PROTOTYPING AND PRODUCTION 
OF CUSTOM SWITCHES/KEYBOARDS, PC ENCODERS AND ASSEMBLY SERVICES 

INTRODUCING 
1 st KEY SERVICE 
FROM "LOW KEY CORP." 

A comprehensive package that 
translates your prototype design into 
production ready systems in 15 work
ing days or less. 

·1 st KEY SERVICE is more than just 
the proven reliability of membrane 
keyboard technology. 1st KEY SERV
ICE is the state-of-the-art in producing 
prototype, brass board, or pre-produc
tion keyboards, in as little as 2 weeks! 
With over 25 years of combined 
hands-on design knowledge and 
CAD/CAE support, your prototype is 
an investment in quality. 

Think what the advantages of 1 st 
KEY SERVICE can do to eliminate the 
work/time loss and bottlenecks cre
ated through confusion and the world 
of parading would-be keyboard sup
pliers flooding your lobbies today. 

r __ \ 

($ilW\%ei~\ 
CAD/CAE ANALYSIS 
AND CORRECTION 

With 1 st KEY SERVICE your design 
documentation must stand the "test." 
It will undergo CAD/CAE Analysis as 
the 1 st step in validating your design. 
If conflicts exist, you will be notified 
immediately by phone and provided 
with options and solutions. 

Most importantly 1 st KEY SERVICE 
ensure conformance to the most rigid 
of mechanical and electrical stand
ards. We can't afford to give you any
thing less than outstanding quality. 

If you've got a hot project that needs 
1 st key treatment call us. 

BACKLIGHTING 
Low Key offers a wide variety of 

options and configurations. Utilizing 
both ~Iectroluminescent panels, liq
uid crystal reflective displays and sur
face !}lount l.E.D.'s. 

CUSTOM SWITCHES/ 
KEYBOARDS 

Low Key membrane products repre
sent the ultimate in state of the art 
materials, design options and opera
tional stability over a wide range of 
User environments. Low Key design 
options, include both polyester film 
and printed circuit board substrates, 
offering a wider range of current, tem
perature and mounting geometries. 

GRAPHICALLY 
APPEALING 

Low Key graphics are more than, 
just so much decorative "window 
dressing." Utilizing its years of experi
ence, Low Keys graphic arts depart
ment has met the most enduring 
standards of excellence developed 
over the widest possible range of pho
tographic imaging requirements; And 
end User environments. The graphic 
standards today, are what sells "your 
products" tomorrow. 

UNIVERSAL MEMBRANE 
SWITCH/KEYBOARD 
ENCODERS 

Low Key introduces the USE-144 
universal encoder series, providing a 
pure PC encoding interface for Low 
Keys custom membrane switch/key
board designs. The USE-144 is soft
ware configurable which can be used 
with any contact type keyboard with a 
switching matrix up to 12 x 12 = 144 
keys. 

ASSEMBLY 
SERVICES 

Low Key provides turn-key assem
bly and testing of display, driver and 
controller boards, in conjunction with 
specific switch/keyboard related 
applications. One stop shopping 
lessens the USER exposure to costly 
delays and confusion with multiple 
sources. 

LOW KEY CORP. 105 MAPLEWOOD AVE./ GLOUCESTER, MA 01930-1195/ (508) 281-0448 FAX (508) 281-6321 
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5150 KEYBOARDS & KEYPADS 5150 

·~_Iow key~~ THERE IS NO GREATER PRIORITY AT LOW KEY 
THAN THE COMMITMENT TO QUALITY & DESIGN EXCELLENCE 

MEMBRANE SWITCHES 
A Low Key membrane switch con
sists of a decorative, silk screened 
graphic overlay combined with con
ductive inks on a polyester carrier 
which, when assembled, forms a low 
voltage switching device. 
Low Key membrane keyboards are 
sealed from the environment. This 
protects them from gross chemical 
and atmospheric contamination. 
Having no moving mechanical parts 
to fail, the membrane keyboard is 
highly reliable, cost effective, and 
environmentally efficient. 

OPERATING 
CHARACTERISTICS 
• Operating Voltage 30Vdc 
• Operating Current 20ma Typical 
• Contact Resistance 2-50 Milliohms 
• Circuit Resistance 20-30 Ohms* 
• Life Cycles (MTBF) 5,000,000 
• Activation Forces Ounces 3-12 oz 
• Travel Inches 0.006 Typical 
• Bounce, Milliseconds 20 Typical 
• Operating 

Temperature o to 150°F** 
-18 to 65°C** 

Normal range forces can be varied 
to meet your specifications. 

• Depending on size and configuration of 
circuit. 

•• Selected lamination materials are avail
able for high temperature applications. 

DESIGN OPTIONS 
TO CONSIDER 
A. Transparent lens for LCD display 

(UV-hardcoated-clear glossy) 
B. Frosted windows for LEOs 
C. Membrane switch contact with 

embossed locating ring 
D. Die-cut keyways for push buttons 
E. Electroluminescent lighting 
F. Printed gas discharge display 

window (UV-hardcoated-trans
parent green) 

G. UV-textured velvet finish 
H. Membrane switch contact flat 

keypad surface 
I. Printed deadfront legend for 

seven segment display, visible 
only when illuminated. A variety 
of colors available 

J. Membrane switch contact with 
embossed keypad and stainless 
steel domes 

K. Aluminum molded on machined 
subplates 

L. Threaded studs and fasteners 
M. Polycarbonate Face with UV

printed hardcoat finish 
N. Embossed surface for decorative 

effect 
Note: See Design Data Sheets for 

specific details on A through N. 

CONSTRUCTION & FINISHING 
DIE CUTTING 
Low Key utilizes laser cut steel rule 
dies. Steel rule die cutting is carried 
out on all components of the key
board. Typical tolerance levels of a 
steel rule die is generally ±0.010 for 
overall dimensions, and less for die 
cut holes, key ways, cut outs, and 
rounded corners. 

EMBOSSING 
Embossing of the keypad areas on 
membrane switch overlays is offered 
by Low Key, to accent key switch 
areas and to enhance tactile re
sponse. Embossed areas can raise 
circular, square, or rectangular keys 
more than 0.030 inches above the 
overlay surface. 

TERMINATIONS 
Low Key membrane keyboards are 
most commonly terminated with Du
pont! Berg insulation displacement 
connectors. Common to all flat and 
flexible circuit connectors, the 
clincher assembly mates to 0.025 
inch pins or headers on a 0.100 cen
ter to form a complete interconnec
tion system. Low Key offers other 

L.E.D.'S 

If densities are shrinking, combine 

size efficient surface mounted 

L.E.D.'s within your next mem

brane switch design. Low Key's 

construction techniques provide 

unlimited SMD arrays at no 

increase in assembly thickness, 

typically 0.035" to 0.042". 

types of interconnect systems in 
varying configurations and geom
etry. 

SNAPDOMES 
Low Key metal snap action domes 
provide positive feedback over a 
wide spectrum of operational con
ditions. Dome sizes range from 0.50 
inches in diameter and smaller. 
Domes are fabricated from a passi
vated stainless steel spring material. 
Electrical contact is made when a 
snap dome is given sufficient finger 
pressure, causing the dome to snap 
over into a flattened shape. This 
forces the dimple to bring the top 
and bottom circuits into contact with 
each other. Snap domes are not in 
intimate contact with the circuit. 

Typical specifications on Low Key 
tactile domes are: 
Operational M.T.B.F. 
Total Travel 
Pretravel 
Overtravel Nominal 
Trip Travel at 

Make Point gm 
Tactile Range 

1.0 million 
0.015 max. 

0.008 
0.007 

250 gm ±4 
medium 

ELECTROLUMNESCENT 
PANELS 

The durable thin film of the EL 

panel offers long life, uniform light

ing. They are individually address

able, and add as little as 0.011" to 

your assembly. 

Capacitance 

Phase Angle 

Frequency 

Voltage 

.0035 ufd/in2 

Up to 75 degrees 

leading 

60-400 Hz 

115AC 

UNIVERSAL MEMBRANE SWITCH/KEYPAD 
.....••. ENCODER ....••.•... 
Low Key offers the USE-144 micro-processor based encoder with its custom 
membrane switch and keyboard products. The USE-144 is software configura
ble, detecting and encoding up to 144 keys in matrices up to 12 x 12. Select
able output data provides either, PCXT/AT format or in RS232/432 formats. 
The USE-144 is powered fromasingle +5vpowersupply. No +/- 12vsupply 
is required even for true RS-232 signals. The encoder is unitluely size efficient 
1.500" x 3.500" x 0.500" and is easily mounted to the back of your custom 
membrane switch/keyboard. Complete technical data is available upon 
request. 

LOW KEY CORP. 105 MAPLEWOOD AVE./ GLOUCESTER, MA 01930-1195/ (508) 281-0448 FAX (508) 281-6321 
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5150 KEYBOARDS & KEYPADS 5150 

INDUSTRy..STANDARD KEYPADS 
Twelve popular styles, with custom markings and colors available. 

• TELECOMMUNICATION • CONTROL EQUIPMENT • 
• SECURITY SYSTEMS • AND MANY OTHER USES • 

TKA2200 

TKA81 00 
(NUMERIC KEYS) 

TKA2602 

SPECIFICATIONS: 

TKN2201 

TKN8102 

TKN2600 

1) LZR ELECTRONICS offers a wide range of standard telephone 
keyboards utilizing silicone rubber as the elastic actuator and 
conductive silicone rubber pad as the contact element. 

2) GENERAL SPECIFICATIONS: 
• Contact rating: 20mA, 24VDC 
• Contact resistance: 200 ohm max. 
• Life: 1,000,000 cycles per key 
• Operating Temperature: - 20°C to + 60°C 
• Storage Temperature: - 40°C to + 65°C 

3) MATERIALS 
• Bezel: Material is ABS, or Polycarbonate: black, white or grey. 
• Double-shot key tops: Material is ABS, black or white. 
• PCB: Matrix type circuit, Grade HB or FR2 board with wire 
jumpers or double-layer jumpers with gold plated contacts 
• Terminal: Pin wafer. 
• Aluminum shield for ESD to be customer specified. 

4) Custom designs are welcome. Minimum quantity 5K pes. 

CIRCUIT DIAGRAM 

TKA2300 

TKA2500 

TKN6100 

OUTPUT ARRANGEMENT 
OUTPUT PIN NO. SYMBOL 

COL 2 ROW 1 
COL 1 
ROW • 
COl. 3 
ROW 3 ROW , ,. .--: 

TKN2300 

TKN2501 

TKA6102 

CIRCUIT DIAGRAM g ""'"' ~gOUT~PUT~"~R-iiENTm I OUTPUT PIN NO. 8YM8OL 

• 'ow, ROW 2 ROW 3 
COL 1 

• C ROW 3 ROW 4 
COl 2 

10 • D ROW" COL 3 
COL • 

COL 1 cOL2 COL3 COL4 ROW 1 

LZR e,lec1-~onl"cs '"ne 8051 Cessna Ave., Gaithersburg, MD 20879 LZR . /1 LI' ,. Telephone (301) 921-4600 Fax (301) 670-0436 
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.r!',. ... "" ~~-------:==r'~lr' • •• '-' 
MEMBRANE SWITCHES 

WHEN YOU NEED 
ASSURANCE, 

Over the years, many membrane switch 
manufacturers have come and gone, but at 
MEMTRON, we're stubborn, we've stuck to 
our guns. And now, when it comes to quality, 
research and development, product 
warrantIes, and servIce, we're 

WE'LL BE IN TOUCH. 

"IN TOUCH WITH 
YOUR TECHNOLOG'f®. " 

SPECIFICA TIONS OF 
SNAP DOMES 
life Expectancy, cycles ............. 2.000,000 
Total Travel, nominal inches ............ 0.015 
Pretravel, nominal inches ............... 0.0 J 2 
OVertravel, nominal inches ............. 0.003 
Trip Force at Operating Point. grams ...... 300 
'Tactile Feel ........................... high 

STANDARD OPERATING 
CHARACTERISTICS: 
Operating Voltage, volts dc ............... 30 
Operating Current, milliamps .............. 30 
Contact Resistance. ohms ............ 2 to JO 
Circuit Resistance, ohms* .......... 20 to J 00 
life Expectancy, cycles ............. 5,000,000 
Activation Force, ounces! .............. 5 to 8 
Travel, inches ........................ 0.006 

A MEMTRON membrane switch consists of a decorative and functional graphic overlay 
combined with conductive inks on a polyester carrier which, when assembled, form a 
low-voltage switching device. 

Bounce, milliseconds ................. J to J 0 
Operating Temperature, 

OF eq** .............. 0 to J 50 (-18 to 65) 
"Depending on size and configuration of circuit 

MEMTRON membrane switches are completely sealed from the environment, making them 
extremely impervious to chemical and solvent attack. With no mechanical parts to fail, the 
panel is highly reliable and efficient. 

tNonnai range. Any force can be obtained to meet your specifications. 
**Speciallaminations and materials are available for high-temperature 

applications. 
Note: Contact Memtron engineering for special operating requfrements. 

DESIGN OPTIONS 

A. The Membrane Switch Overlay: To meet special environmental 
and design conditions. May consist of polycarbonates, polyesters, 
or special-composition plastics. 

B. Transparent Display Windows: Used primarily for viewing LCD 
displays. May consist of the clear, glossy overlay material, with or 
without U.V. hardcoating. Inserted lenses are also available. 

C. TInted or Deadfront Display Windows: Used primarily with LED 
or gas·discharged displays. May be printed or inserted lenses. 

D. Die-Cut Holes With Keyways: For application of mechanical 
switches, in conjunction with the membrane switch, in higher 
voltage applications. 

E. Gloss UV Hardcoat on Textured Overlay: Used to create an 
inexpensive transparency when using a pre-textured overlay 
material such as velvet polycarbonate. 

F. Shielding Layer: May consist of solid foil or plastic layer printed 
with conductive inks. May be designed to guard against EMI, ESD 
and RFI conditions. ' 

G.-l M/IIIIbrane Switch Composite: Consists of layers of heat· 
stabilized plastics with printed circuitry and spacer layer, 
Assembled with special adhesives. 

G.-2 Printed Circuit Board Construction: Consists ollin-Iead ref/owed 
copper-etched Circuits on glass epoxy or other PCB substrate. 

H. Selective Texturing: UV hardcoat textures may be applied in 
sele~ed areas on gloss overlay materials to impart abrasion, 
chemical attack, or glare resistance. 

For the name of our nearest representative or for 
literature and details. call collect 1-517-652-2656 

or 
1-800-234-7525 

J. 

K. 

L. 

M. 

N. 

o. 

P. 

Q. 

R. 

Sub-Plates: A rigid plate used for mounting membrane 
switches to an enclosure. May consist of aluminum, glass epoxy, 
or other materials. 

Sub-Plate Cut-Outs: To allow the viewing of displays mounted on a 
PC board behind the sub·plate. . 

Studs and Stand-OIfs: For fastening sub-plates to enclosures or 
for fastening PC boards and displays to sub-plates. 

Surface-Mounted Embedments: May consist of surface-mounted 
LEDs within the membrane switch composite and powered through 
the switch circuits. 

Standard o~ M!cromotlon Switch Design: Consists of upper 
and lower CirCUlI layers separated by a 5- to 7-mil spacer. May 
also consist of a single circuit layer with shorting pad separated by 
a spacer. 

Tail Cut-out: An opening in the sub-plate to allow connection of 
switch with logic board. 

Domed (Tactile) Switch Design: Consists of metal or plastic 
snap domes for touch response when depressing a membrane 
switch keypad. 

Connector: May consist of prong or receptacle types with or 
without housing. May also consist of solder tabs or exposed traces 
for friction-fit connection. 

Embossing (Functional): Raised or embossed keypad areas to 
allow room for tactile domes. Also serves as key referencing device 
when keypad is ring embossed. 

Embossln!, (Decorat.ive): Embossed areas to enhance design or 
draw attention to speCial features. May also allow space for special 
legend inserts behind overlay. 

Or write Memtron Technologies, 1400 Weiss Street. 
Frankenmuth, MI 48734 I 

TECHNOLOGIES INC 

5150 
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"-K 
NEW ENGLAND KEYBOARD INC. 
191 Cleghorn Street CUSTOM 

KEYBOARDS Fitchburg, MA 01420 
Tel. (508) 345-8332 
FAX (508) 345-4329 WITH SEALED CONTACTS 

INDUSTRIAL KEYBOARD 
The NK5501 combines an alpha numeric membrane 
key pad with a Nema 13 enclosure to produce a 
ruggedized keyboard product for use in demanding 
industrial environments. The NK5051 is resistant to 
abrasion, water, oils, fuels and many solvents. 

ACCOUNTANTS PAD 
ACCOUNT PAD 900 is designed to significantly 
reduce the hand movements required by Numeric 
Data Entry Professionals in Spread Sheets, Inventory 
Control Accounting Systems and related applications. 
Use alone or side by side with your IBMTM PC, XT,· 
AT, or compatible keyboard. 

FULL TRAVEL KEYBOARDS 
At New England Keyboard we 
design and manufacture key
boards according to your specific 
needs. Our modular design con
cept and computer aided robotic 
assembly equipment enable us to 
achieve short lead times and the 
economies of large scale produc
tion in small to medium runs. 

MEMBRANE SWITCHES 
Flat panel membrane switches 
can be manufactured to your exact 
specification. Special solvent 
resistant textured overlays stand 
up to the harshest environments. 
NEK membranes are currently on 
the job in the Military, in-the-vehi
cle and the commercial kitchen. 

RUBBER KEYPADS 
These rugged short stroke key
pads offer substantial design flexi
bility. Key size, color, shape, 
height, legends and layout can be 
designed to exactly meet your 
requirements. 

EEM 1991 For manufacturers' sales offices, see yellow pages 

• Linear or Tactile Feedback 
• Low Profile Din Compliance 
• 50,000,000 Key Life 
• Customer Defined Electronics 
• Military Keyboards 
• Choice of Enclosure Styles 
• ASCII, IBMTM , Apple™ 

Electronics 
• Many Hardware Options 
• Backlighted Key Modules 
• Choice of Key Colors, Legends 
• Relegendable Keycaps 

• Unlimited Color Choices 
• Tactile Feedback Option 
• Clear and Tinted Windows 
• LEOs Available 
• Embossing 
• Alone or with Electronics 
• Choice of Connectors 
• Dead Front Panels 
• Integrated Displays 

• Corrosion Resistance 
• Plastic Bezels Available 
• Glow in the Dark Rubber 
• Sealed Contacts 
• -40°C to 85°C Temp Range 
• Tactile Feedback 
• Choice of Key Force 

8·1825 
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RUGGEDIZED SWITCH PANEL & 
CUSTOM KEYBOARD DESIGNS 

5150 

CORPORATE FACILITIES: 80 CABOT COURT, HAUI~PAUGE, L.I., NY I 1788, TELEPHONE: (516) 435-8300 • FAX (516) 435-8458 
5606 CORPORATE AVENUE, CYPRESS, CA 90630, TELEPHONE: (714) 527-0561 • FAX (714) 527-7552 

ORBIT INSTRUMENT CORP. 

MILITARIZED KEYBOARD I BALL TRACKER ASSEMBLIES 

OPERATOR CONTROL TRAY 
KEYBOARD TRACKBALL 

KEYBOARD 

KEYBOARD 

INSTALLED IN 
CONSOLES AS 
REMOVABLE 

ASSEMBLIES FOR 
EASY ACCESS 

OPERAT,OR CONTROL TRAY 
KEYBOARD TRACKBALL 

I MIL- E -164001 MIL- E -5400 I 

BACK LIGHTED 
KEYBOARDS & 

CUSTOM PANEL 
DESIGNS 

FEATURING: 

• ORBIT LOW PROFILE 
SNAP ACTION SWITCH 
TECHNOLOGY 

• SWITCHES CAN BE SPLIT 
LEGEND OR TRI SPLIT 

• RUGGED DESIGN 
CONSTRUCTION 

• RELEGENDABLE KEYCAPS 

• FULL TRAVEL 

• CUSTOM ENCODING 

• BACKLIGHTED 

KEYBOARD OPTICAL 
ENCODERS, FORCE STICK 

INTEGRATED SWITCH PANEL 
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5150 KEYBOARDS & KEYPADS 5150 

Preh Electronic Industries, Inc. 1m· I 
470 East Main Street, Lake Zurich, IL 60047-2578 U.S.A. 

Phone (708) 438-4000 • FAX 708-438-5522 

RECONFIGUREABLE 
NW Series Versatility .... only from Preh 

3x475201-081/5000 4x4 75201-082/5000 

8x575201-09O/5OO0 

4x775201-084/5000 

12x575201-085/5000 

KEYPADS 

5x575201-089/5000 
4x575201-083/5Ooo 

8x775201-091/5000 

12x775201-063/50oo 

EEM 1991 For manufacturers' sales offices, see yellow pages 

The NW Series Incor
porates unique, full 
travel, membrane 
construction for high 
quality and reliabiiity in 
reconfigureable 
keypads that are 
dustproof and 
waterproof. 

With one simple tool 
you can easily 
remove, relegend and 
reconfigure NW Series 
keypads. Universal 
guideframes allow use 
of either single, 
double, triple or quad 
keys in any orientation 
or location on the 
keypad. And, multiple 
switch positions 
covered by double, 
triple or quad keys can 
be selectively 
activated. Dead-key 
covers are available 
for unused key 
positions. 

Preh patented key 
leveling assures full, 
level travel and 
consistent actuation 
with a force of only 2.1 
ounces (0.6 N) 
regardless of key size. 

Keypads come 
complete with single
position grey keytops, 
white legend inserts, 
plastiC lenses, key 
puller and keypad 
connector. Accessory 
keytops and colored 
inserts are also 
available. 

8·1827 
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Preh Electronic Industries, Inc. 
470 East Main Street, Lake Zurich, IL 60047-2578 U.S.A. 

Phone (708) 438-4000 • FAX 708-438-5522 

5150 

COMMERCIAL 
IBM PC/Xl AT and PS/2 COMPATIBLE 

KEY BOA R D 5 

The PREH Commander 
AT·3 is a professional 
keyboard utilizing PREH' s 
full-travel membrane 
technology with tactile 
feel to provide the most 
comfortable man
machine-.interface for high 
speed, accurate data 
entry, The AT-3 features 114 

pin 90304-003/0000 

keys including 22 function 
keys that can be 
reprogrammed and 
'relegended using the PREH 
programming diskette and 
relegendable keycap set, 
Key-caps are double-shot 
molded for legend 
integrity, 

pin 90307-005/0000 

REPROGRAMMABLE KEYBOARDS PREH otters two 
models of reprogrammable keyboards, the 84 key M-
84-W and the 128 key M-128-W, In addition to being 
reprogrammable, both are relegendable and recon
figureable, Complete with software, these models 
enable ttJe user to program and legend the keyboard 
to satisfy a broad spectrum of specific applications in 
the POS area, Programming is easily accomplished 

LOW COST KEYBOARDS 
The Series 2000 101/102 
Keyboards have com
bined an aesthetically 
appealing design with 
conductive rubber 
switching technology to 
provide a reliable high 
quality keyboard at a 

2000 series 101 /l 02 

reasonable price, Features 
include switch selectable 
AT/YJ operation, 
relocation of 16 keys, small 
footprint (134 sq in), 2x or 
4x repeat rate for any key 
or keys, positive tactile feel 
and double shot keycaps 
for legend integrity, 

The PREH Commander 
M-84-F is a space saving 
MINI AT keyboard 
designed for special 
applications, With 79 row 
and column key positions it 
contains all the important 
functions of other IBM 
compatible keyboards, It 

pin 90307-000/0000 

measures only 7,6" x 11,4", 
Applications include 
banking, restaurants, 
hotels, process controls, 
etc, The full travel 
membrane technology 
keyboard has an IP rating 
of 54 and features positive 
tactile feel. 

through the use of the PREH programming diskette, Up 
to 120 characters can be programmed on a single key, 
including control functions, All keytop sizes (lxl.lx2, Ix3, 
and 2x2) are interchangeable and easily relegendable, 
Positive tactile feel and an IP rating of 54 are achieved 
through PREH's unique full-travel membrane switching 
technology, In their enclosures, the M-84-W measures 
7,6"x 11,4" and the M-128-W measures 8,5"x 14,5", 

NW Series keypads for 
IBM/AT applications The 
full range of Preh NW Series 
keypads are available with 
integrated electronics 
(including 5 pin DIN con
nector and coil cord) for 
direct connection to 
18M/AT processors, NW 

Series keypads are 
reconftgureable and 
relegendable, and have 
programable function 
keys.These keypads otter 
, easy/economical numeric 
input for' control devices 
interfacing with IBM/ AT 
systems, 

8·1828 For manufacturers' sales offices, see yellow pages 

Preh commercial 
keyboards (except 
Series 2000) are 
splash proof and dust 
proof per IP-54 of the 
International 
ProtecHon standards. 
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Preh Electronic Industries, Inc. 
470 East Main Street, Lake Zurich, IL 60047-2578 U.S.A. 

Phone (708) 438-4000 • FAX 708-438-5522 

I N D u 5 T R I A L KEY BOA R 
IBM PC/Xl, AT and PS/2 COMPATIBLE 
For Harsh Environmental Conditions 

pin 90308-000/0008 

RACK MOUNT VERSIONS These full-travel keyboards 
are specifically designed for 19" rack mounting. With an 
IP Rating of 54. they are impervious to dust and liquid 
spills that are often found in industrial installations. The IP 
54 Rating is achieved by PREH'S unique full-travel 
membrane technology combined with sealed 
electronics (IP 65). Available in either steel with industrial 
black finish or brushed aluminum. The aluminum version 

pin 90308-001/0005 

DESK TOP VERSIONS These full-travel keyboards have 
all the basic technical specificaflons and qualifications 
of the rack mount keyboards described above, except 
they are designed to be used with industrial computer 
installations requiring a detached or desk top orien
taflon. They are available in either steel with industrial 
black finish or brushed aluminum. The aluminum version 

REPRQGRAMMABLE RACK 
MOUNT The PREH MODEL 
M-128-WR is a reprogram
mable, reconfigureable, 
relegendable keyboard in 
a rack mount for industrial 
applications. Up to 120 
characters can be pro
grammed on any single 
key, including control 
functions (programming 

diskette provided). All 
keytop sizes (lxl. 1x2, 1x3, 
and 2x2) are interchange
able and easily relegend
able. The full-travel 
membrane technology 
keyboard has an IP rating 
of 54 and features positive 
tactile feel. The M-128-WR 
requires only one unit of 
rack space. 

is completely enclosed when in the closed rack 
position. The steel version has friction lock-in and 
positive detent lockout features. Each keyboard 
requires only one unit of rack space. Other standard 
features include 12 reprogrammable function keys, 
separate cursor keys, positive tacflle feel and three year 
warranty. 

pin 90308-001/0002 

has adjustable feet for angle determinaflon and has a 
6' straight cord. The steel version has fixed rubber feet 
to provide the appropriate 11 0 flit and comes 
equipped with a coil cord. Standard features include 
12 reprogrammable function keys, separate cursor 
keys, positive tactile feel and three year warranty. 

KEYBOARD IN NEMA·4 
ENCLOSURE The PREH 
Commander 1 9RN 
Rackmount keyboard is 
specifically designed for 
extremely hosflle environ
ments. The keyboard itself 
has an IP rating of 54 
(equiv. toNEMA-12). The 
all steel. gasketed NEMA-4 
enclcsure features a 

pin 90308-000/0011 

hinged, water-tight door, 
and rear extension rails for 
secure mounting. 
Standard features include 
12 reprogrammable 
function keys, separate 
cursor keys, full-travel 
positive tactile feel and 3 
year keyboard warranty. 
Requires only 2 units of 
rack space. 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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QUALITY THERMISTOR, INC. 

2147 CENTURION PLACE / BOISE, 1083709/ PHONE (208) 377-3373 FAX (208) 376-4754 

PRECISION COMMERCIAL AND MILITARY GRADE THERMISTORS 

NTC SERFACE MOUNT THERMISTOR 

• Standard Package Sizes: 
0805, 1005 and 1206. 

• Solder Leach Resistant Pads. 

• R25C Values: 1.0K to 10.0MEG 
• Tolerances: F (1%) to K (10%) 
• Meets or Exceeds MIL-T-23648 

Where Applicable. 
• Ideal for Pick and Place 
• Packaging: 8MM Tape and Reel or Waffle 

Package (ESD Available). 

NTC 

• MIL-T-23648: 
RTH44 (/20),.RTH16 (/6) 

• Commercial: 
±0.2C Precision Curve 
Tracking Tolerance to 
±0.1 C Point Match. 

NTC AND PTC THERMISTOR DIE 

• Standard Package Sizes: 
(0.025")2 and (0.055")2. ~ 

• Silver Terminations. ~ 

~~@@ 

• R25C Values: 10 Ohm to 10.0MEG 
• Tolerances: J (5%) and K (10%) 

PTC DIE 
• Gold Terminations. 
• Standard Size: (0.032")2 X 0.050". 
• R25C Values: 10 to 10.0K Ohm. 
• Tolerances: J (5%) and K (10%) 

PTC 
• MIL-T-23648: 

RTH22 (/9), RTH42 (/19) 
• Commercial: 

From ± 1% to ± 10% 
At 25 Degree Celcius. 

• Features: 
Glass Hermetic Sealed 
0035 and 007 Packages. 
Epoxy and Phenolic Coated 

~ 
• Features: 

-C)-- R Glass Hermetic Sealed 

O --c:::J- -£::]- 0035 and 007 Packages. 

O ====:::0. Linear Resistance vs. 
Tempco +0.7% Delta 

"R" per Degree Celcius. Packages (Radial), 
High Negative TCR. 

8-1830 

FOR ASSISTANCE CALL 

(208) 377-:3373 

For manufacturers' sales offices. see yellow pages EEM 1991 



THERMISTORS, THERMOCOUPLES, & SENSORS 

Best Technology Inc. 8-1833 RMS curren1 

measurement 

Beta Therm 8-1834 ,J ,J ,J ,J 

Dale Electronics 8-1839 ,J ,J ,J ,J ,J ,J 

Elmwood Sensors 8-1842 ,J 

Fenwal Electronics 8-1845 ,J ,J ,J ,J ,J ,J ,J 

Ketema Rodan Div. 8-1846 ,J ,J ,J ,J ,J ,J ,J ,J ,J ,J ,J 

Keystone Carbon Co. 8-1849 ,J ,J ,J ,J ,J ,J 

Murata Erie, N. A. 8-1853 ,J ,J ,J ,J ,J 

Omega Engineering 8-1854 ,J ,J Platinum RTDs 

Philips Components B-1856 ,J ,J ,J Varistors 

Quality Thermistor Inc. 8-1858 ,J ,J ,J ,J ,J ,J 

Seloo Products 8-1861 ,J ,J 

Sensor Scientific Inc. 8-1862 ,J ,J ,J ,J ,J 

Therm-O-Disc 8-1865 ,J ,J ,J ,J -J -J ,J 
(Emerson) 

Therm-O-Disc (Midwest) 8-1866 ,J -J ,J ,J -J ,J ,J 

U.S. Sensor 8-1871 ,J -J ,J ,J ,J -J -J ,J -J SMD, 

WarrenGV 8-1870 -J 

THERMOSTATS 

Elmwood Sensors 8-1842 ,J ,J ,J ,J 

Quality Thermistor 8-1858 -J ,J 

Seloo Products Co. 8-1861 ,J 

Therm-O-Disc (Emerson) 8-1865 ,J 

Therm-O-Disc (Midwest) 8-1866 ,J 

WarrenGV 8-1870 ,J -J ,J 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1831 
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THERMOSTATS 
Accurate. Reliable. In standard and custom design. Contact 
Airpax, Husky Park, Frederick MD 21701. (301)663-5141. 
Fax (301)698-0624. A North American Philips Company. 

Series 5003-Low-Protile Thermostat 
Extremely thin, lightweight, wafer-type thermal switch that 
provides fast, positive response, excellent repeat reliability, good 
shock and vibration resistance over a wide operating range. 
Features: 
• Overall depth is only .250". 
• Operating temperature range from 15°F to 355°F. 
.. OPR or CLR contacts are available. 
·120 VAC 5 amp, 240 VAC 3 amp. 
• Weight 2.3 grams. 
• Variety of mountings and terminations available. 
• Environmental sealing available. 
• Approval: ~ tU 

Series 50U-Low-Cost, Grounded Thermostat 
A very low-cost thermostat that will meet a number of exacting 
requirements for shock and vibration resistance. It is hermetically 
sealed and offers fast response. Plug, wire-lead, isolated base and 
'/4-20 bossmountings are available. 
Features: 
• Low-cost, grounded unit. 
• Operating temperature range from 15°F to 525°F. 
• Many mounting packages available: 120 VAC, 32,VDC, 3 amp. 

Series 6600--PC Board-Mountable Thermostat 
A miniature bimetallic snap-acting thermostat in an 8-pin N8A 
Dual In-Line Package. Single pole/single throw switch assembly 
available in either normally closed, open on rising temperature or 
normally open, close on rising temperature configurations. 
Compatible with auto-insertion equipment, the Series 6600 will 
withstand wave soldering and board washing operations. Typical 
uses include turning on an indicator light, changing the speed of a 
fan or switching on a control circuit. 
Features: 
• Operating temperature range 40°C to 120°C. 
• 1 amp 48 VDC switching capability. 
• Standard 8-pin N8A Dual In-Line Package for auto-insertion 

compatibility. 
• OPR or CLR contacts available. 
• Sealed to withstand wave solder and board washing. 

Series 6700--Surface Sensing Thermostat 
This miniature, bimetallic, snap-acting thermostat conforms to 
the International product package standard Y220/10220. Included 
are gold plated silver cross bar contacts rated for 100,000 cycles 
at 5 VDC, ImA resistive and 30,000 cycles at 48 VDC/120 
V AC, I amp resistive. Excellent repeatability over an operating 
temperature range of 40°C to 110°C. 
Features: 
• Operatingtemperature range. 40°C to 110°C . 
• TO-220 packaging~ompatible with hiqh-speed automated 

assembly equipment. 
·Epoxy sealed for wave soldering and cleaning. 
·Approval: VDE pending, ~ tU 

Series 5100--Isolated Case Thermostat 
This two-terminal, immersion-type hermetically sealed thermo
stat can be used on water-cooled engines, hydraulic systems, 
degreasers, industrial air compressors and tanks where liquids are 
heated. Its isolated contact is designed to switch 110 V AC within 
your control circuitry. It offers rapid response to liquid or air 
temperature. 
Features: 
• Hermetically sealed. 
• All stainless T.I.G. construction. 
• Operating temperature range from 15°F to 525°F. 
• 120 V AC 3 amp and 240 V AC 1.5 amp models available. 
• Approval: ~ tU 

Series 5020-Hermetically Sealed Thermostat 
This snap-action hermetically sealed temperature control is 
designed for use wherever a sealed unit and high vibration 
resistance are required. Protects engines from damage from 
overheating by sensing high water or oil temperatures. Snap
action disc located in the very tip of the probe assures rapid and 
true response to liquid temperature. The all-welded construction 
(arid grounded case) of this sealed thermostat ensures meeting 
Thermal Shock Specifications of MIL-STD-202, Method 107, 
Test Condition B. The tube will withstand a Pressure Exposure 
Limit of 1500 PSI. Insulation Resistance of 50 megohms 
minimum at 500 VDC. 
Features: 
• Hermetically sealed. 
• Grounded case. 
• Operating temperature range from 15°F to 525°F. 
• 32 VDC, 3 amp. 
'. 5020 13 Conforms to MIL-12285/l. 

AlRPM~ 
8·1832 For manufacturers' sales offices, see yellow pages EEM 1991 
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VACUUM THERMAL CONVERTERS 

Vacuum Thermal Converters (VTC) provide a 
simple solution to a difficult design problem. That 
problem is, economically measuring the true RMS 
value of a current independently of waveform 
and frequency. 

While VTCs have been in existence for many 
years, their work is often not understood. The basic 
structure looks like a simple incandescent light 
bUlb. The outer shell is clear glass. There is a near 
total vacuum inside. The active elements are a 
heater wire with a thermocouple suspended at 
midpoint. 

Current flows through the heater wire and the 
thermocouple measures the temperature at mid
point. This midpoint temperature is proportional 

o DIP PACKAGE 
24 PIN STD. 

TRUE RMS MEASUREMENT 

f\J\£\. 
-where the signal is periodic 

with distorted wave shapes 

'JV""'~4· 
~r where random wave 

shapes are present, even 
with high crest factors 

to the true RMS current through the heater wire. 
The ability to calibrate at DC and measure AC 
accurately is inherent. 

Operating range is from 0 to 65 MHz for standard 
pattern models, up to 300 MHz for UHF pattern 
and up to 1 GHz for miniature UHF pattern models. 
Sub-miniature models are supplied in a low profile 
glass shell. 0 package will house one or two sub-minia

ture units. Ideal for T.C. Control, Spare or 
Matched Pairs. 

AC 

Typical application. 
RMS - DC Converter 
Using two VTCs 

APPLICATIONS CHART 
VTCs are used as basic AC-DC transfer standards as well as other instrumentation applications including vacuum measurement. 

VTCType Current mA Freq MHz AlE 'Yo- Applications 
UHF 2.5-1000 0-300 .04 General purpose 
UHF 
Matched Pairs 2.5-1000 0-300 .005 Voltmeters 
Sub-Min. UHF 2.5-1000 0-lGHz .08 Artificial squibs 
Sub-Min. UHF 
Matched Pairs 5 0-lGHz .005 Voltmeters 
Std: Pattern 1-1000 0-65 .005 low current models available 
Std. Pattern 
Matched Pairs 1-1000 0-65 .005 Voltmeters 
low AC-DC 
Transfer error 5-100 0-65 . 005 AC-DC transfer std . 
Vacuum Gages 1-1000 NA NA Vacuum measurement 
Open Heaters 1 k-50k 0-300 .. 20 High current RF 

• Best reversal error. standard is 0.2% 

POPULAR MODELS 
Model Range Heater Resis. Couple Resis. OIC EMF Max. Over- See 

No. mA Ohms±10% Ohms ±10% +12% mV load % Fig. 

Sl 1.0 1750 13 7 250 A 
S4 2.0 800 12 7 250 A 
S7 5.0 90 8 7 250 A 
S9 10.0 25 8 7 250 A 
S48 5.0 180 8 20 200 A 
S50 10.0 125 8 20 200 A 
S102 5.0 125 8 10 200 A 
S104 10.0 40 4 10· 200 A 
U1 5.0 90 8 7 250 B 
SUB MIN U1 5.0 90 8 7 250 C orO 
U2 10.0 25 8 7 250 B 
U27 2.5 200 8 7 250 B 

Hundreds of other models available. Thermocouple vacuum gauges to custom order. Wnte or call for apphcatlon assistance. 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1833 



INTERCHANGEABLE BetaCURVE THERMISTOR DEVICES 

FEATURES 
• Available in all Chip & Probe styles, insulated & non-insulated 

leads 
• Superior Temp. Accuracy & Interchangeability 
• Rugged-Reliable-Cost Efficient 
• Proven Stability and Life Capability 
• Rapid Time Response 
• Rated from - 55 to 150°C. 
• 1.0 mWrC Dissipation Constant 
• 10 sec. Maximum Time Constant 

LEADLESS BetaCHIP THERMISTOR 

FEATURES 
• Available with either Silver or Gold Terminations 
• Top and Bottom Metallization 
• Rapid Time Response 
• Rated from - 55 to 150°C. 
• Surface Mount Capability 
• Uniformly Sized for Pick & Place Assembly 
.1.0 mWrC. Dissipation Constant 
• 10 sec. Maximum Time Constant 

microCHIP THERMISTOR PROBES 

FEATURES 
• High Stability Probe (Industrial & Medical Applications Typically) 
• Temperature Accuracy +0.1 C. 
• Extremely small profile diameter 
• Rapid Time Response Design 
• Time Constant - <1.0 sec.* 

BetaCURVE THERMISTOR DEVICES 
(±0.2°C 0 to 70°C.) 

Nominal O-SO°C. a 
R@25°C. Part R-T Beta Value @25°C. 
(ohms) Number Curve # (K.) (%/"C.) 

100 0.IK1Al 1 3108 -3.5 
300 0.3K1Al 1 3108 -3.5 

1,000 lK2Al 2 3263 -3.7 
1,000 lK7Al 7 3422 -3.9 
2,252 2.2K3Al 3 3892 -4.4 
5,000 5K3Al 3 3892 -4.4 

10,000 10K3Al 3 3892 -4.4 
10,000 10K4Al 4 3749 -4.0 
30,000 30K5Al 5 3811 -4.3 
50,000 50K6Al 6 4143 -4.7 

100,000 100K6Al 6 4143 -4.7 

+ BetaCURVE devices have ± 0.2%C. curve track tolerance capability over 
the recommended use temperature span. Products with tighter deviation or 
extended temperature range can be factory ordered. 
+ + Interchangeable BetaCURVE products with ± 0.2 to 1.0 deg. C curve
track tolerance capability over G-70OC are available. Products with tighter 
dT deviation or extended temperature can be factory ordered. 

LEADLESS BetaCHIP THERMISTOR 
(± 10% Tolerance @ 25°C.) 

Nominal "Chip" O-SO°C. a 
R@25°C. Part R-T Beta Value @25°C. 
(ohms) Number Curve # (K.) (%/oC.) 

100 0.IK1C2 1 3108 -3.5 
300 0.3K1C2 1 3108 -3.5 

1,000 lK2C2 2 3263 -3.7 

1,000 lK7C2 7 3422 -3.9 

2,252 2.2K3C2 3 3892 -4.4 
3,000 3K3C2 3 3892 -4.4 
5,000 5K3C2 3 3892 -4.4 

10,000 10K3C2 3 3892 -4.4 

10,000 10K4C2 4 3749 -4.0 

30,000 30K5C2 5 3811 -4.3 

30,000 30K6C2 6 4143 -4.7 
50,000 50K6C2 6 4143 -4:7 

100,000 100K6C2 6 4143 -4.7 

Standard BetaCHIP Leadless Thermistor Elements available in other 
R25 tolerance limits. 
BetaCHIP Products with tighter R25 tolerance or sorted at T other than 25°C 
can be factory ordered. 

microCHIP THERMISTOR PROBE 
CHARACTERISTICS DEVICE AVAILABILITY 

Max 
Exposure Typical 

Part Material Ro@25'C Temp. Tol. Temp. Application 
No. No. (ohms) (OC) (OC) Use 

2K7MCDI 7 2,000 0.2 150 Laboratory 
Instrument Probe 

10K3MCDI 3 10,000 0.1 150 Medical Probe-

22K7MCD5 7 22,000 0.1 150 Catheter Probe 

100K6MCDI 6 100,000 0.2 150 Fast Response Probe 

Other Styles, Resistance Values and Tolerances Available. 
Contact BetaTHERM Applicl\tion Engineering for details. 

8etaTHERM Corporation. 910 Turnpike Road, Shrewsbury, Massachusetts 01545.508-842-0516 Fax: 508-842-0748 

8etaTHERM Ireland Ltd_ • Ballybrit Industrial Estate, Galway, Ireland. 353-091-53238 Fax: 353-091-53615 
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CUSTOMIZED PROBE ASSEMBLY CONSTRUCTIONS (TYPICAL) 

FEATURES 
• Customized for Each Application 
• Cost-Effective Designs to Performance Specs 
• Prompt Betatherm Design/Build Execution 
• Rugged-Reliable-Stable-Constructions 
• Surface, Immersion and Gas Sensing Designs 
• Customized Sense Element for Each Application 

CONFIGURATIONS 
PHOO5 ROUND ALUMINUM PROBE (Flat End) 

L 
CI ===:==~' =====:::~ 'I 'J/s"Min. 1 I • F/a" Max. •• L1 -----I. 

Available with Individual 
(Teflon or PVC) Insulated Wire 
or (Teflon or PVC) 
Insulated Cables . 

PH006 ROUND GLASS PROBE (Spherical End) 

( I 
I=L, ----.·+I·e----L2 

--1 • r- 'I." Typ. 

Standard Glass Oia. 
.107" ± .005" 0.0. 
.090" ± .005" 0.0. 
.057" ± .002" 0.0. 

Available with Individual'(Teflon, PVC or Varnish) Insulated Wire. 

PH008 ROUNO T304 T316 STAINLESS STEEL PROBE (Spherical End) 

(Probe Diameters Available in Hypodermic Gage 
Sizes 6.5 to 22.5 and Fractional Sizes 'he" to 'I,".) 

Available with Individual 
Lead Wires or Cable. 
Teflon or PVC Insulation. 

PHOO9 ROUND T304 T316 STAINLESS STEEL PROBE (Pointed End) 

r::I1 ==~I =======:::~ 
L,-... • .. I ... ---L2---+!·! 

(Probe Diameters Available in Hypodermic Gage 
Sizes 6.5 to 22.5 and Fractional Sizes '116" to 3/S".) 

Available with Individual 
Lead Wires or Cable. 
Teflon or PVC Insulation. 

PH010 FLAT STAINLESS STEEL CUP (Surface Sensing) 
I ~ Epoxy Filled 

-L-e..- Available with Dual Cond 

T Zip Cable, Individual Leads 

O and or Cable. Teflon or 
'I," Typ. 1 I ii::tl PVC Insulation. 

3/a" ---, . • L1 • 

PH014 FLAT ALUMINUM (Anodized) DISC WITH CRIMP (Surface Sensing) 

'016~ Standard with 30 AWG Stranded 
------L- Individual leads with 

" g: Epoxy Coated 

T Teflon Insulation. 

T I W'Typ.-! I--
'14" 1+----L,----+l.1 

PH019 PLASTIC (Non shrink Mylar) TUBE EPOXY FILLED 

Standard Outside Dia . 
. 070" 0.0 . 
. 078"0.0. 
.095"0.0. 

Standard with 28 AWG to 34 AWG Individual Leads. Teflon PVC or Uninsulated Leads. 

PH020 PLASTIC (Polyimide) MICROTUBE EPOXY FILLED 

1+ L, .... +I 0-. ---L2----...... -'-+!. r-'I." Typ. 

Standard Outside Dia . 
. 0t7" Max 0.0. 
.Ot8" Max 0.0 . 
. 040" ± .002" 0.0. 

Standard with 40 AWG Bififar Nickel Leads with lsomid Insulation. 

PH025 STAINLESS STEEL PIPE THREAD PROBE 

Standard Probe Dia. 
'I,"S.S. 
Sh6N S.S. 
'I."S.S. 

Available with Individual Leads or Jacketed Cable Teflon or PVC. 

PH032 BRASS OR STAINLESS STEEL HEX HEAD SCREW 

IIIIHlUIiIIlIlWUUUUUI~= 

LL, ,I. L2~'I'''TYP' 
Standard with Individual Leads, Teflon or PVC Insulation. 

Standard Thread Size 
10-32 
'1.-20 
'1.-16 

PH042 STAINLESS STEEL PROBE (Air, Gas Sensing) 

L 
'14" Dia.l~o~o§o======1=1 ====::::::::::::::: 
f~L' .1. L2~ 

Available with Individual 
Leads or Jacketed Cable, 
Teflon or PVC Insulation. 

PH043 ROUND STAINLESS STEEL PROBE (Conical End) 

L<~ __ -,~= 

.JsJ I --I 
Dia. I--- L, • • L. i'I'" • Typ. 

Standard with Individual 
Leads, Teflon or 
PVC Insulation 

PH051 ROUND STAINLESS STEEL MICROPROBE (Round End) 

~
/'-20 Unc.-2A Thread 

L . 1 [ ===-- Standard with Individual I Leads, 28 to 34 AWG, 
t ~' '--+ ==-- Teflon or PVC Insulation 

.036. 112" I 1/l-..1 ~ 
Dia. L, Typ.-r-- L2 ~ 

PH064 
.155"Typ. 

ROUND VINYL MEDICAL PROBE (Round End) 

LrJ - ~ +1'1,"\ I I -J Typ. foo----L, ------+I. 

Standard with While 
or Gray PVC Jacketed 
Cable Only. 

PH066 TINNED COPPER "FLAG TERMINAL" (Surface Mounting) 

Clearance Hole 
for #6 Screw 

.....-----L, 

Available with Individual 
Leads, 24 to 30 AWG, 
Teflon or PVC Insulation. 

PH080 TINNED COPPER "RING TONGUE TERMINAL" (Surface 
Mounting) 

1 I-.BOO"--J 
LI_TYP' 1 

.312" TYP'~;;;;;;§~~~~::== 
T'-~MOUnting Hole. 

Standard with Individual 
Leads 22 AWG to 24 AWG, 
Teflon or PVC Insulation. 

Interchangeable BetaCURVE and BetaCHIP devices are available 
in most probe assembly configurations. For more information please 
contact BetaTHERM Application Engineering Department. 

BetaTHERM Corporation. 910 Turnpike Road, Shrewsbury, Massachusetts 01545.508-842-0516 Fax: 508-842-0748 

BetaTHERM Ireland Ltd .• 8allybrit Industrial Estate, Galway, Ireland. 353-091-53238 Fax: 353-091-53615 
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D035 PACKAGE SetaCH/P & SetaCURVE THERMISTOR 

DO-35 packaged Thermistor are made from the same high quali
ty and high stability BetaCHIP and BetaCURVE Thermistor Chip 
Elements that are manufactured for all of BetaTHERM's product 
family. 

The rugged construction of the DO-35 package is ideally suited 
for applications which cover the temp. range of - 60°C to 300°C 
with leads that are solderable or weldable. 

FEATURES 
• High Temperature Device (300°C) 
• Glass to Metal Hermetic Seal 
• Low Cost, High Reliability 
• T.C. 8 Sec. in Air 
• D.C. 2 mW/oC in Air . 
• Values from 1 K n to 5 Meg n 
• Dumet Leads Tin Plated for 200°C Max Operation or Gold Plated 

Leads for 300°C Max Operation ' 
• Axial Leads 

STANDARD (± 10% @ 25°C) THERMISTOR 
DEVICES 

RT RT 
Part Number Curve Part Number Curve Part Number 

1K2PD2 2 10K3PD2 3 200K6PD2 
2K7PD2 7 20K3PD2 3 500K6PD2 
3K7PD2 7 30K3PD2 3 1M6PD2 
5K7PD2 7 50K3PD2 3 5MPD2 

10K7PD2 7 100K3PD2 3 

RT 
Curve 

6 
6 
6 

12 

Custom Specification: For Resistance' Values and or Tolerances not listed 
above, contact BetaTHERM Applications Engineering 
for details. 

SetaL/NEAR THERMISTOR/RESISTOR NETWORKS 
BetaLiNEAR Thermistor/Resistor Networks produce precision 
linear output for both Linear Voltage versus Temperature or Linear 

BetaLINEAR CompOSite 
P36K53D1/P11 K2M4D1 

~ 
~~~~~~=::::::JI .080· Max. Dis. 

_ _j..--.250'M.,._1 i 
~----- 6" Nominal ____ 

~ j....-- .25 inch TYP. 

T, T, 

Red Green Gold 

NOTE: Use P36K53D1 and P11 K2M4D1 composite in the above 
schematics only. R1 and R2 resistors are supplied in resistor sets. 
Their values are dep.endent on the temperature range to be used. 

VOLTAGE MOOE RESISTANCE MODE 

Eo." - -- ", 
- - -

Positive Slope R, 
E'N ", 

T, 

I 
I 

T'I 

-- ______ 1 

Resistance versus Temperature. Wiring schematics are as shown 
below. 

BetaLiNEAR Composite 
P62K345D1 

~ 
~~~~~~=::::: .095

ft

Max.Dia. 

j
..-- .375'M",,·-I-t 

Gold ~~~~~~~ Blue 
Green 
R.d~= 

~ 1....--·25inchTVP. 

~---- 6"Nominal----_~ 

j ~" ~" 9,· 
Gold Blue Green Red 

NOTE: Use P62K345D1 composite in the above schematics only. 
R1, R2, and R3 resistors are supplied in resistor sets. 

E,~ 

PositlveSiope 

Nega\!VeSlope 

VOLTAGE MODE 

R, 

RESISTANCE MOOE 

E" 

To simplify and accommodate various assembly configurations, BetaTHERM supplies precision resistor sets as a separate item or in kit form 
with BetaLINEAR Thermistor Composites. 

BetaTHERM Corporation. 910 Turnpike Road, Shrewsbury, Massachusetts 01545.508-842-0516 Fax: 508-842-0748 

BetaTHERM Ireland Ltd .• Ballybrit Industrial Estate, Galway, Ireland. 353-091-53238 Fax: 353-091-53615 

B·1836 For manufacturers' sales offices, see yellow pages EEM 1991 



BetaTHERM RESISTANCE RATlO-TEMPERATURE AND DEVIATION mLERANCE TABLES 
Malerial (Curve) #1 (Curve) 112 (Curve) #3 (Curve) .4 (Curve) #5 (Curve) #6 (Curve) #7 

Max. Ma •. Max. Max. Max. Ma •. Max. 
Deviation ('/I) Deviation ('/1) Deviation ('10) De~ation('Io) Deviation ('10) Dmatlon('Io) Deviation ('/I) 

Il1Im Irom 1I1Im hom hom II1Im hom 
Curve Nom. Cu ... Nom. Curve Nom. Curve Nom. Curve Nom. Cu ... Nom. Cu ... Nom. 

TEMP Resistance Q Beta- Beta· Resistance Q Beta· Beta- Resistance Q Beta· Befa. Resistance a Beta· Beta- Resistance a Beta· Beta- Resistance Q Beta- Beta- Resistance . Beta· Beta· 
'F 'c Multiplier ('/I) CHIP CURVE Multiplier ('!o) CHIP CURVE Multiplier ('/I) CHIP CURVE Multiplier (%) CHIP CURVE Mulliplier ('II) CHIP CURVE Multiplier ('fa) CHIP CURVE Multiplier ('10) CHIP CURVE 

-112 -80 169.20 -6.72 12.5 1.82 233.5 -7.16 12.0 1.68 729.68 -8.90 13.0 1.46 
-103 -75 121.59 163.5 471.37 
-94 -70 88.34 6.28 10.0 1.55 115.9 -6.69 9.0 1.34 309.56 -8.29 9.5 1.15 
-85 -65 64.87 83.17 206.49 
-76 -60 48.12 -5.88 7.8 1.31 60.39 -6.26 7.0 1.12 139.79 -7.69 7.5 0.98 
-67 -55 36.04 44.33 95.978 60.86 79.36 121.63 54.14 
-68 -50 27.24 -5.51 6.3 1.13 32.89 -5.85 5.0 0.85 66.782 -7.14 5.5 0.87 44.17 -6.30 4.3 0.68 68.43 -6.67 4.70 0.70 83.38 -7.40 7.0 0.95 39.49 -6.67 5.7 0.85 
-49 -45 20.778 24.64 47.061 32.39 40.57 57.89 29.11 
-40 -40 15.983 -5.16 5.3 1.00 18.641 -5.47 3.8 0.58 33.5688 -6.61 4.3 0.79 23.983 -5.92 3.6 0.61 29.47 -6.26 3.61 0.58 40.672 -6.83 5.1 0.74 21.68 -5.55 4.3 0.77 
-31 -35 12.395 14.231 24.2193 17.928 21.63 28.909 16.31 
-22 -30 9.689 -4.85 4.3 0.88 10.960 . -5.12 3.0 0.48 17.6682 -6.21 3.5 0.68 13.523 -5.56 2.9 0.53 16.02 -5.91 2.92 0.49 20.774 -8.45 4.1 0.64 12.38 -5.43 3.5 0.64 
-13 -25 7.630 8.511 13.0242 10.289 11.98 15.085 9.485 
-4 -20 6.053 -4.56 3.3 0.73 6.662 -4.82 2.3 0.39 9.6973 -5.81 2.7 0.56 7.893 -5.23 2.3 0.44 9.032 -5.57 2.29 0.41 11.065 -6.08 3.2 0.53 7.329 -5.08 2.7 0.53 
5 -15 4.835 5.255 7.2894 6.1030 6.869 8.1938 5.709 

14 -10 3.888 -4.29 2.5 0.58 4.175 -4.54 1.6 0.29 5.5297 -5.51 2.0 0.45 4.7549 -4.94 1.7 0.35 5.266 -5.25 1.71 0.33 6.1237 5.74 2.4 0.42 4.482 -4.76 2.0 0.45 
23 -5 3.147 3.341 4.2314 3.7316 4.068 4.6169 3.546 
32 a 2.563 -4.04 1.7 0.42 2.691 -4.25 1.1 0.21 3.2651 -5.20 1.4 0.33 2.9490 -4.65 1.2 0.25 3.166 -4.94 1.17 0.24 3.5102 -5.40 1.6 0.30 2.825 -4.48 1.4 0.30 
41 5 2.1l1li 2.182 2.5395 2.3462 2.481 2.6904 2.266 
50 10 1.730 -3.82 1.0 0.26 1.780 -4.02 0.6 0.13 l.m -4.80 0.8 0.20 1.8787 -4.40 0.7 0.15 1.958 -4.67 0.68 0.15 2.0781 -5.10 1.0 0.19 1.030 -4.21 0.8 0.19 
59 15 1.434 1.460 1.5714 1.5136 1.556 1.6170 1.487 
68 20 1.194 -3.60 0.3 0.09 1.205 -3.78 0.2 0.04 1.2494 -4.52 0.3 0.07 1.2268 -4.16 0.2 0.05 1.243 -4.41 0.22 0.05 1.2673 -4.81 0.3 0.06 1.216 -3.99 0.3 0.07 
77 25 l.oOflO -3.50 0.0 0.00 1.0lIII0 -3.68 0.0 0.00 1.0000 -4.39 0.0 0.00 1.000IKI -4.04 0.0 0.00 1.00tID -4.30 0.00 0.00 I.fJOOOII -4.68 0.0 0.00 1.0000 -3.87 0.0 0.00 
86 30 0.8414 -3.41 0.3 0.09 0.8342 -3.57 0.2 0.05 0.80560 -4.26 0.3 0.07 0.81966 -3.92 0.2 0.05 0.8089 -4.18 0.21 0.05 0.79428 -4.55 0.3 0.06 0.8270 -3.76 0.3 0.07 
95 35 0.7114 0.6993 0.65301 0.67539 0.6580 0.63489 0.6876 

104 40 0.6043 -3.22 0.9 0.27 0.5892 -3.39 0.6 0.15 0.53249 -4.03 0.7 0.21 0.55937 -3.73 0.6 0.16 0.5382 -3.96 0.61 0.15 0.51068 -4.30 0.9 0.20 0.5747 -3.56 0.7 0.20 
113 45 0.5155 0.4987 0.43669 0.46557 0.4425 0.41301 0.4827 
122 50 0.4417 -3.05 14 0.46 0.4240 -3.21 1.0 0.25 0.36010 -3.80 1.2 0.36 0.38933 -3.53 1.0 0.28 0.3656 -3.77 0.98 0.26 0.33598 -4.08 1.4 0.33 0.4074 -3.36 1.2 0.35 
131 55 0.3800 0.3620 0.29851 0.32707 0.3036 0.27480 0.3454 
140 60 0.3283 -2.89 1.9 0.65 0.3104 -3.04 1.3 0.37 0.24071 -3.61 1.6 0.52 0.27599 -3.36 1.3 0.40 0.2332 -3.58 1.33 0.37 0.22593 -3.87 1.9 0.48 0.2941 -3.17 1.6 0.50 
149 65 0.2846 0.2673 0.20823 0.23387 0.2122 0.18669 0.2515 
158 70 0.2477 -274 2.4 0.85 0.2310 -2.88 1.7 0.49 0.17516 -342 2.0 0.68 0.19900 -3.19 1.7 0.52 0.1786 -3.42 1.66 0.49 0.15502 -3.68 2.3 0.63 0.2160 -2.99 2.0 0.66 
167 75 0.2164 0.2004 0.14801 0.17000 0.1509 0.12932 0.1862 
176 80 0.1897 -2.60 2.8 1.02 0.1745 -2.73 2.0 0.62 0.12562 -3.25 2.3 0.85 0.14579 -3.05 2.0 0.65 0.1281 -3.25 1.97 0.60 0.10837 -3.49 2.7 0.78 0.1612 -2.84 2.3 0.82 
185 85 0.1668 0.1524 0.10706 0.125483 0.1091 0.091215 0.1400 
194 90 0.1472 -2.47 3.2 1.19 0.1336 -2.68 2.3 0.75 0.091610 -3.07 2.7 1.03 0.108395 -2.91 2.3 0.78 0.09333 -3.10 2.26 0.73 0.077097 -3.33 3.1 0.94 0.1220 -2.69 2.7 0.99 
203 95 0.1302 0.1175 0.078698 0.093960 0.08011 0.065428 0.1067 
212 100 0.1156 -2.35 3.7 1.43 0.1037 -249 2.7 0.91 0.067863 -2.92 3.0 1.20 0.081719 -2.78 2.5 0.91 0.06900 -2.95 2.53 0.86 0.055744 -3.17 3.5 1.11 0.0937 -2.54 3.0 1.18 
221 105 0.0917 0.058730 0.071303 0.05964 0.047674 0.0825 
230 110 0.0814 -2.40 3.0 1.09 0.051006 -2.77 3.3 1.37 0.062409 -2.65 2.8 1.05 0.05173 -2.81 2.79 0.99 0.040921 -3.04 3.9 1.27 0.0728 -2.36 3.3 1.39 
239 115 0.0725 0.044448 0.054792 0.04500 0.035251 0.0645 
248 120 0.0647 -2.25 34 1.27 0.038859 -2.64 3.6 1.59 0.048246 -2.52 3.0 1.20 0.03928 -2.68 3.03 1.13 0.030469 -2.91 4.2 1.45 0.0573 -2.31 3.6 1.55 
257 125 0.0579 0.034082 0.042603 0.03438 0.026424 0.0510 
266 130 0.0519 -2.23 3.7 147 0.029982 -2.51 3.9 1.73 0.037723 -2.42 3.3 1.33 0.03019 -2.59 3.26 1.26 0.022990 -2.87 4.5 1.67 0.0456 -2.12 3.9 1.82 
275 135 0.0467 0.026454 0.033492 0.02658 0.020064 0.0408 
284 140 0.0421 -2.03 4.0 1.67 0.023408 -2.41 4.1 1.91 0.029812 -2.32 3.5 1.50 0.02346 -2.49 3.48 1.40 0.017563 -2.74 4.8 1.96 0.0366 -2.00 4.1 2.06 
293 145 0.0380 0.020770 0.026604 0.02077 0.015419 0.0330 
302 150 0.0344 -201 4.3 1.85 0.018478 -2.31 4.4 2.17 0.023798 -2.23 3.7 1.66 0.01843 -2.39 3.69 1.55 0.013575 -2.6 5.1 2.16 0.0298 -1.88 4.4 2.33 

BetaTHERM MATERIALS R-T SLOPE SPECIFICATIONS 
Material (Curve) #1 (Curve) #2 (Curve) #3 (Curve) #4 (Curve) #5 (Curve) #6 (Curve) #7 

TYPICAL "CHIP" ELEMENt 
Resistance Range 5010500 100101.000 2.000 10 20.000 5,000 10 30.000 10.000 to 50.000 50.000 10 1.000K 1001010.000 
(Ohms @ 25'C.) 

BETA Max % 0". BETA Max % Oev. BETA Max % Oev. BETA Max % Oev. BETA Max%Oev. BETA Max%Dev. BETA Max % Oev. 
Value BetaCHIP BetaCURVE Value BetaCHIP BelaCURVE Value BetaCHIP BelaCURVE Value BetaCHIP BelaCURVE Value BetaCHIP BelaCURVE Value BelaCHIP BelaCURVE Value BelaCHIP BelaCURVE 

BETA vatu. & 3108 1.7 0.40 3263 0.92 0.38 3892 1.4 0.32 3575 1.0 0.30 3811 0.94 0.30 4143 1.3 0.30 3422 1.0 
Max. Beta Deviation 
lor O/5O'C. Ro Raflo 

RRalio RRalio R Ralio R Ratio R Ralio RRalio R Ralio 
Value Value Value Value Value Value Value 

Nominal R Ratio & 0150 5.80 3.2 0.9 6.35 2.1 Q.7 9.06 2.5 0.7 7.58 2.2 0.9 8.65 2.2 0.9 10.45 3.1 0.9 6.95 2.5 
Max. Devlalions lor 0170 10.35 4.2 1.1 11.65 2.B 1.0 18.65 3.4 1.0 14.B2 2.9 1.1 17.73 2.9 1.1 22.65 4.1 1.1 13.08 34 

Temperature Span ('C.) 251125 15.22 NA NA 17.33 3.7 1.5 29.27 3.9 1.4 23.51 3.3 1.3 29.15 3.3 1.3 38.07 4.6 1.3 19.05 3.9 

BetaTHERM Corporation - 910 Turnpike Road, Shrewsbury, Massachusetts 01545 - 508-842-0516 Fax: 508-842-0748 

BetaTHERM Ireland Ltd. - Ballybrit Industrial Estate, Galway, Ireland - 353-091-53238 Fax: 353-091-53615 

0.36 

0.7 
1.1 
0.7 
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24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 
62 CROSS REFERENCE 
CARDS 

ALL NEW with this 
edition of EEM 

GET 
~----------........ ORGANIZED! 
Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes," you probably already 
have the EEM File System. But, if you said "No," 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type .of 
product? That's easy to do with the System. But, 
what are you going to do when there are multi~ 
pie products in one catalog? Take Mallory for 
example. There are all.kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

\ 
There are thousands of EEM File Systems in 
everyday use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you need 
to set up your very own filing system. Best of all, 
it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will be mailed to you 
under separate cover. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



5300 THERMAL COMPONENTS 

;.:~( 
y 

SURFACE MOUNTED 
HYBRID CHIP THERMISTORS 

J Thermistors - Hybrid Chip 
FEATURES 

• Wraparound terminations 

• Allows design flexibility 
for use with hybrid circuitry 

• High-density monolithic 
ceramic construction 

• Available in Bmm tape and reel 

5300 

J Style chips are thermistor dies with wraparound terminations for mounting directly Style J = Platinum Palladium Silver 
to the bonding pads of a hybrid substrate. The use of low temperature 2% to 5% sil-
ver bearing solder paste, or a suitable conductive epoxy is suggested for mounting. 

W Style Thermistors - Chip 

FEATURES 
• Top and bottom surface terminations --r-

~ • High-density monolithic ceramic 
construction 

• Allows design flexibility for use 
with hybrid circuitry 

/-- -
w ________ / 

W style is a thermistor die with silver conductors fired on the top and bottom surfaces. The bottom surface can be reflow 
soldered or conductive epoxied directly to a substrate bonding pad, and the top surface wire bonded to complete the 
circuit connection. 
W STYLE ± 10""", ± 5% R25 tolerance Value range is 500 to 1 Meg {l 

RESISTANCE VS. TEMPERATURE CONVERSION TABLES (Ratio = RT + R25) 

TEMP. CURVE 1 CURVE 2 CURVE 4 CURVE 7 CURVE 9 
'c Ratio MT±% NTC Ratio MT+% NTC Ratio MT+% NTC Ratio MT+% NTC Ratio MT+% 

-55 96.44 4.5 7.4 53.40 6.3 132.15 6.0 
-50 67.06 3.9 7.2 38.99 6.1 6.2 90.49 5.0 7.5 44.13 3.9 
-40 33.66 3.3 6.7 21.45 5.5 5.8 40.16 5.3 43.92 4.2 7.0 23.98 3.3 
-30 17.70 2.6 6.2 12.27 4.8 5.4 20.64 4.3 6.5 22.26 2.9 6.7 13.52 2.6 
-20 9.712 2.1 5.8 7.278 4.0 5.1 11.03 3.5 6.1 11.73 2.7 6.2 7.891 2.1 
-10 5.534 1.5 5.5 4.459 3.2 4.7 6.119 2.6 5.7 6.418 2.1 5.9 4.754 1.5 

0 3.266 1.1 5.1 2.815 2.3 4.5 3.510 1.8 5.4 3.632 1.4 5.5 2.949 1.1 
10 1.990 0.6 4.8 1.826 1.4 4.2 2.078 1.0 5.1 2.121 0.9 5.2 1.879 0.6 
20 1.249 0.1 4.5 1.215 0.5 4.0 1.267 0.2 4.8 1.276 0.2 5.0 1.226 0.1 
25 1.000 0.0 4.4 1.000 0.0 3.8 1.000 0.0 4.7 1.000 0.0 4.8 1.000 0.0 
30 .8058 0.2 4.3 .8276 0.5 3.7 .7942 0.4 4.6 .7889 0.4 4.7 .8194 0.2 
37 .6016 0.6 4.1 .5814 1.0 4.4 .6258 0.6 
40 .5326 0.7 4.0 .5758 1.4 3.5 .5105 1.1 4.3 .5003 0.9 4.4 .5592 0.7 
50 .3602 1.1 3.8 .4086 2.3 3.3 .3359 1.8 4.1 .3249 1.5 4.2 .3893 1.1 
60 .2488 1.3 3.6 .2954 3.1 3.2 .2259 2.4 3.9 .2147 1.9 4.1 .2760 1.3 
70 .1751 1.8 3.4 .2172 4.1 3.0 .1550 2.9 3.7 .1447 2.4 3.8 .1990 1.8 
80 .1256 2.1 3.3 .1622 5.1 2.8 .1084 3.4 3.5 .09941 2.7 3.7 .1458 2.1 
90 .09164 2.3 3.1 ,.1229 5.5 2.7 .0771 3.9 3.3 .06949 3.2 3.5 .1084 2.3 

100 .06792 2.6 2.9 .09446 6.7 2.6 .0557 4.4 3.2 .04938 3.6 3.3 .081,68 2.6 
110 .05108 2.7 2.8 .07350 7.4 2.4 .0401.1 4.9 3.0 .03564 4.0 3.2 .06235 2.7 
120 .03894 3.2 2.7 .05788 8.5 2.3 .0303 5.3 2.9 .02610 4.4 3.0 .04818 3.2 
125 .03416 3.3 2.6 .05158 8.7 2.3 .0263 5.5 2.9 .02246 4.5 3.0 .04253 3.3 
130 .03006 3.4 2.5 .04609 8.9 2.2 .0228 5.7 2.8 .01939 4.7 2.9 .03764 3.4 
149 .02348 3.7 2.4 .03708 9.7 2.1 .017.3 6.0 2.7 .01459 5.0 2.8 .02972 3.7 
150 .01854 .03012 .0133 .0111 .02370 

CONTACT: DALE ELECTRONICS. INC. P.O. Box 26728, EI Paso, TX 79926-6728' Phone (915) 592-3253 

NTC 
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3.2 
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2.6 
2.5 
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2.3 
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5300 

NTC THERMISTOR 

8 - Series Thermistors 
2.5 to 500 n 

D - Series Thermistors 
25 to 5,000 n 

J - Series Thermistors 
200 to 30,000 n 

Techno Components thermistors conform to AQL 
and confidence levels specified in MIL-T -23648, 
tables V and VI. 

Coatings, markings, special leads, probes, re
sistor Ithermistor networks, resistance values from 
1 ohm to 150 K n, and other product variations are 
produced to meet your design requirements. 

Resistance tolerance of ± 1% through ± 20% are 
available and may be specified at 25°C or any 
temperature within the operating range. Maximum 
operating temperature with leads is 150°C. 

CURVE R@250C .... 
B Ratio R@ 1250C .. 12.95% _10% 

CURVE R@250C 
D Ratio R@ 1250C = 19.8% ±10% 

CURVE R@250C .. 
J Ratio R@ 1250C 29.85% ±10% 

~ ~ . --r-

~ BA: 

I 

..... y 

CUBE 

DISC CHIP 

l~ \-:,--\ J-, 
'T -~ , 

CONTACT: DALE ELECTRONI~, INC. 

THERMAL COMPONENTS 5300 

THERMISTOR SPECIFICATIONS 
R@2B"C Part %1·~~C25.C 

Nominal Max. Dimension. Le.d. 
11 .... ,0% Numbfr D.C.' T.C.·· A B AWG# TYpe 
100,000 2J05 -4.4 3 10 .08 .26 30 Bar 
75,000 2J08 4.4 3 8 .06 .20 30 Bar 
50,000 2J07 4.4 3 7 .06 .15 30 Bar 
30,000 2J08 -4.4 2 6 .08 .08 30 Bar 
25,000 2J09 4.4 2 5 .06 .07 30 Bar 
20,000 2Jl0 -4.4 2 5 .06 .06 30 Chip 
15,000 2Jll -4.4 2 4 .06 .05 30 Chip 
10,000 2J12 -4.4 2 4 .06 .04 30 Chip 
10,000 lJ112 -4.4 2 4 .08 .05 30 Disc 
10,000 1J13 -4.4 4 12 .11 .10 28 Disc 
8,000 lJ14 -4.4 4 10 .11 .08 28 Disc 
7,000 lJ145 -4.4 4 10 .11 .07 28 Disc 
6,000 lJ147 -4.4 3 9 .11 .06 28 Disc 
5,000 lJ15 4.4 3 8 .11 .05 28 Disc 
5,000 2J15 4.4 3 8 .10 .04 28 Chip 
4,000 lJI54 -4.4 5 23 .18 .10 28 Disc 
4,000 2J165 4.4 3 8 .10 .04 28 Chip 
3,000 2J16 -4.4 3 - .12 .04 28 Chip 
3,000 lJ15S -4.4 6 20 .16 .08 28 Disc 
2.500 lJ158 -4.4 5 19 .16 .07 28 Disc 
2,000 2J17 -4.4 3 5 .10 .03 28 ChiD 
2.000 1J2O -4.4 7 25 .22 .09 24 Disc 
2.000 1010 3.9 2 3 .06 .04 30 Disc 
2,000 2010 -3.9 2 4 .06 .04 30 Chip 
1,500 10111 3.9 2 3 .08 .06 30 Disc 
1.000 2J21 -4.4 6 15 .18 .04 24 Chip 
1,000 lJ24 -4.4 9 48 .32 .09 24 Disc 
1,000 10112 3.9 2 4 .08 .04 30 Disc 
1,000 1013 -3.9 " 10 .11 .08 28 Disc 
1.000 2013 3.9 2 3 .08 .04 28 Chip 

800 1014 -3.9 3 8 .11 .06 28 Disc. 
700 10145 -3.9 3 7 .11 .06 28 Disc 
600 10147 -3.9 3 7 .11 .04 28 Disc 
500 1015 -3.9 3 6 .11 .04 28 Disc 
500 2015 -3.9 2 4 .10 .04 28 Chip 
500 10153 -3.9 7 20 .16 .08 28 Disc 
400 20185 -3.9 2 4 .11 .04 28 Chip 
300 2018 -3.9 3 5 .10 .03 28 Chip 
300 1019 -3.9 7 25 .22 .09 24 Disc 
200 2020 -3.9 8 - .15 .04 - Chip 
100 2021 -3.9 8 - .18 .04 24 Chip 
100 2B13 -3.3 2 4 .07 .04 28 Chip 
80 2B14 3.3 2 4 .08 .04 28 Chip 
80 20211 -3.9 5 - .20 .04 24 Chip 
50 2024 -3.9 8 - .32 .04 24 Chip 
50 2B15 -3.3 2 4 .10 .04 28 Chip 
30 2031 -3.9 7 - .35 .04 24 Chip 
30 2B16 -3.3 2 4 .10 .03 28 Chip 

25 2033 -3.9 7 - .36 .04 24 Chip 
20 2034 -3.9 7 - .36 .04 24 Chip 
20 2B17 -3.3 3 4' .16 .04 26 Chip 
10 2B21 -3.3 5 - .18 .04 26 Chip 

8 2824 3.3 6 - .30 .04 24 Chip 

'DISSIPATION CONSTANT 
Dissipation Constant expressed in mw/·C, represents the amount of power required to raise the 
temperature of a thermistor ,·C. 

'*TIME CONSTANT 
Time Constant, expressed In seconds, is the time required for a thermistor dissipating zero 
power 10 changa 63% of the differance between Its initial temperature value and that of a new 
temperature envlronmenL 

P.O. Box 26728, EI Paso, TX 79926-6728' Phone (915) 5{!2-3253 

8-1840 For manufacturers' sales offices, see yellow pages EEM 1991 



5300 THERMAL COMPONENTS 5300 

"SOFT START" 
INRUSH CURRENT SUPPRESSING DEVICES 

"Soft-Start" devices display relatively high resistance to 
starting currents in a variety of electronic circuits. Having a 
negative temperature coefficient of resistance, these 
devices exhibit a large decrease in resistance when an AC /~ or DC current is applied. r",e'" 

Unlike circuit breakers and fuses, "Soft-Starts" prevent /,/""r"/ •• ".", •• r'" 
dangerous, short-duration, peak inrush currents present at /'"'''' .,"/ turn-on. EspecialUy useful in power supplies where 

.... ' /'/ charging capacitors initially present extrememly low 
impedance, "Soft-Starts" actually limit inrush currents /~"." 

thereby extending the life of other critical components. 

Max. Max. Lead 
Part low<. R.·Z5C R@low<. Diameter Thlcknna Diameter 

Number (Amperea) (Ohma) (Ohma) (lnchea) (lnchas) (Inches) 

25SS25 25 1 .01 1.10 .35 .040 

2OSS20 20 1 .015 .90 .30 .040 

18S836 18 2 .03 .90 .35 .040 

15S836 15 2.5 .03 .90 .30 .040 

14SS58 14 4 .05 .90 .35 .040 

12S860 12 5 .06 .90 .50 .040 

128830 12 2.5 .04 ,90 ,35 .040 

~~~~G l08S50 10 5 .06 .90 ,35 .040 

108S25 10 2.5 .04 .90 .25 .040 

9SS45 9 5 .06 .90 .25 ,040 ,,: ... 
9SS23 9 2.5 .04 .90 .25 ,040 ~- . 
8SS40 8 5 .05 .60 .25 .040 

LEADS 
1112" NOMINAL 

8SS32 8 4 .07 .80 .25 .040 

7SS35 7 5 .07 .80 .25 .032 

7SS18 7 2.5 .05 .80 .25 .032 

6SS80 6 10 .15 .80 .35 .040 

8SS42 6 7 .15 .80 .30 .040 

6SS30 6 5 .07 .80 ,25 .032 

58S50 5 10 .20 .80 .35 .040 

5SS35 5 7 .15 .80 .30 .040 

5SS20 5 4 .15 ,80 .25 .032 

4SS48 4 12 ,22 .50 .30 .040 
DEFINITIONS 

4SS28 4 7 .15 .80 .30 .040 

4SS20 4 5 .15 .80 .25 .032 I max 
3SS30 3 10 .20 .50 .30 .032 RepresentsthemaximumratedsteadystateDCorRMS 
3SS21 3 7 .14 .SO .25 .032 current and is expressed in amperes. 
3SS15 3 5 .17 .80 .25 .032 

3SS06 3 2.5 .15 .80 .25 .032 Ro 25°C 
2SS80 2 40 .80 .70 .25 .032 Represents the zero power resistance of the device at 
2SS4O 2 20 .28 .80 .25 .032 +25°C and is expressed in ohms. 
2SS2O 2 10 .20 .80 .25 .032 

2SS10 2 5 .40 .80 .25 .032 R@lmax 
1.5SS90 1.5 80 1.00 .80 .25 .032 

Represents the approximate resistance at maximum steady 

1.58860 1.5 25 .80 .80 .25 .032 
state current conditions and is expressed in ohms. 

1.58836 1.5 40 .80 .50 .30 .032 
Ambient Temp. 

1.5SS15 1.5 10 .25 .50 .25 .032 Full rated current may be applied in the ambient 
temperature range of +25°C to +65OC and must be 

• Standard R025°C tolerance is ± 20%. Closer tolerances derated in accordance with Imax derating curve. 
are available upon request. 

• Protective silicone coating is standard and has a nominal lop 
thickness of .02 inches. Other coatings are available Represents the actual operating current applied. 
upon request. 

Cool-Down Time 
• Standard lead materials is tinned copper-clad steel. Is the amount of time needed for a "Soft-Start" device 

Nickel or copper leads are available upon request. to cool enough to cause the necessary amount of 
• Special marking is available upon request. resistance to limit inrush current. 

CONTACT: DALE ELECTRONICS, INC. P.O. Box 26728, EI Paso, TX 79926-6728· Phone (915) 592-3253 
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ELMWOOD SENSORS 
WHERE RELIABILITY 

IS BUILT IN. 
PRECISION 

THERMOSTATS 

When applications call for precise specifications, Elmwood 
has a full line of Precision Thermostats with a variety of 
mounting and package configurations available. For narrow 
or wide differentials. When accuracy and reliability is 
serious business, you can count on these high quality 
thermostats. 

APPLICATIONS: 
o Aerospace & Avionics 
o Medical Equipment 
o Power Supplies 
o Data Processing 

Equipment 

FEATURES: 
01/2 " and 3/4 " Sizes 
o Internal and External 

Design Options 
o Variable Probe lengths 

and Connecting Methods 
Available 

1/2" THERMOSTATS 

Designed to open or close on temperature rise, 1/2 " Ther
mostats operate in an ambient temperature range up to 
550°F (287°C). Devices are thermally and mechanically 
inspected at the factory. Cost-efficient for commerical appli
cations. 

APPLICATIONS: 
o Small Appliances 
o Fire and Smoke Alarms 
• Data Processing 

Equipment 

FEATURES: 
• Cost Efficient 
o Set to Specifications 
o Ul Recognized, CSA Certified 

& European Approved 

AEROSPACE/ 
MILITARY THERMOSTATS 

Designed to meet the requirements of the aerospace indus
try and exceed the criteria of MIl.,S-24236. Elmwood's 
Aerospace/Military Thermostats are capable of optimum 
performance in rigid environmental conditions such as 
extreme temperature, shock and vibration. 

APPLICATIONS: 
o Satellites 
o Aircraft 
o Missiles 
o Instrumentation 

FEATURES: 
oQPl Listed 
o Small Size and Weight 
o Variety of Mounting & 

Package Configurations 
Available 

3/4" THERMOSTATS 

Designed to open and close on temperature rise, 3/4 " Ther
mostats are specifically designed to meet the demanding 
temperature control requirements of a wide range of major 
appliances and equipment. Thermostats are rated up to 25 
Amps-240 Volts and meet Ul Standard 353. 

ApPLICATIONS: 
o Major Appliances 
o Commerial Appliances 
o Data Processing 

Equipment 
o Spa and Hot Tub 

Equipment 

FEATURES: 
o 25 Amp Capacity 
o Narrow Temp Differential 
• Tight Temp Tolerances 
• Rugged Construction 
o Recognized by Ul, CSA and 

European Approval Agencies 

8·1842 For manufacturers' sales offices, see yellow pages EEM 1991 
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THE WORLD'S FIRST 
TO-5 THERMAL SWITCH 

Elmwood's 3600 Series TO-5 Thermostat provides reliable 
protetion against damage caused by hazardous tempera
tures on your printed circuit board. Customized configura
tions are available. 

APPLICATIONS: 
• Power Supplies 
• Logic Boards 
• Medical Electronics 
• Telecommunications 
• Personal Computers 

FEATURES: 
• Hermetically Sealed/ 

Wave Solderable 
• Switches Up To 1 Amp 
• 100% Temperature Tested 
• Heat Sink Mounting 

Brackets Available 

THERMAL FUSES AND 
MOTOR & TRANSFORMER 

PROTECTORS 

Miniature, heat-sensitive devices designed for over temper
ature protection of electrical appliances and equipment or 
transformers and fractional horsepower motors. Thermal 
Fuses are rated to 15 Amps and can be configured to your 
specifications. Motor and Transformer Protectors have a 
patented, non-eutectic design, feature an isolated and 
sealed cap and are rated to 5 Amps. Both are UL Recog
nized, CSA Certified and meet major international approv
als. Immediate off-the-shelf availability in a variety of 
standard temperatures and leads. 

APPLICATIONS: 
• Small Appliances 
• HVAC 
• Major Applicance 
• Motor & Transformer 

FEATURES: 
• Popular Temp Range 
• Insulated Case (MTP) 
• Customized Assemblies 

Available 

CALL TOLL FREE:1-800-ELMWOOD 
ELMWOOD SENSORS, INC. 
A Subsidiary of FASCO Industries 

THERMISTOR 
ASSEMBLIES 

Elmwood's Accumistor Series of thermistor assemblies are 
available with PTC's and NTC's to meet your needs. Ther
mistors can be combined for reliable multi-purpose sensing 
capabilities and as self-regulating heaters in electronics, 
process control and automative applications. 

APPLICATIONS: FEATURES: 
• Temperature Setting 
• Level & Flow Sensing 

• Packaged Assemblies 
• Range: -40°C to 200°C 

• Precision Heating • Solid State Technology 
• Over-Current Protection • Customized Assemblies 

CUSTOMER SERVICE 
PROGRAMS 

At Elmwood, our commitment to customer service goes beyond 
product quality. Our customer service programs are designed to 
fit your specific needs: 
• Redi-Temp-An off-the-shelf program with a one week delivery 
schedule. 
• Elmwood Express-A priority delivery service that puts your 
rush order on the fast track. 
• Design Assistance-Pre-packaged assemblies made to fit your 
requirements complete with custom brackets, terminals, wiring, 
connectors, overmolds, etc. 
• Lead Time Programs-Production and sample lead times that 
others try to beat. 
And our customers service representatives are trained profes
sionals assigned to you from order entry to order shipment. 
No one puts more into thermal sensing than Elmwood. Don't 
accept anything less. 

........ I:wmll!li •• 

500 Narragansett Park Drive/Pawtucket, RI 02861-4325 
Tel: 401-727-1300/Telex: 681-4066/Fax: 401-728-5390 

E~I 
Thermal Sensing Technologies ... w>rldwide 
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-----( (415) 834-5888 )------
ANTENNAS FILTERS RELAYS TEST EQUIPMENT 

Antenna Specialist Curtis Aleph International Fluke 
Cablewave Hardware J.W. Miller Allied Controls Simpson Electric 
Decibel Products Mallory American Zettler Triplett 

Stancor Aromat TIMERS 
AUDIO PRODUCTS C.P. Clare Agastat 

Argos FUSES 
Crydom Amperite 

Atlas Bussmann 
Coto Industrial Timer 

Bogen Littelfuse 
Gordos Magnecraft 

Quam U.S.D. 
Guardian Master Electronics 

Shure ITT Midtex 
Switchcraft Line Electric Omron 
University HARDWARE Magnecraft Potter & Brumfield 

3-M Master Electronics SSAC 
BATTERIES Alta Boots Midtex 

Duracell AMP Omron TOOLS & SOLDER 

Eveready Ico Rally Potter & Brumfield AMP 
E.F. Johnson Sigma Blazer Kodak 
G.C. Electronics Struthers-Dunn Ersin 

CABINETS 
Harvey Hubbell Theta-J Kester 

BUD 
Kulka Smith OK Machine & Tool 
OK Tools Paladin 

Calif. Chassis Panduit 
RESISTORS & 

Portasol 
Vector 

NETWORKS 
Ungar 

CAPACITORS R.G. Allen 
Weller 

R.G. Allen Bourns 
Xcelite 

E.F. Johnson Clarostat 
Helper Winch 

Mallory LAMPS & LIGHTING Mallory 

Sprague Eveready Ohmite TRANSFORMERS 
Chicago Minature Dormeyer 

CIRCUIT BREAKERS 
101 

Jelfersons 
lEE SEMICONDUCTORS 

Heinemann Ledu Semi Inc. 
Microtran 

Potter Brumfield Luxo Semitronics Sola 
Waber Electric Leecraft Stancor 

Mag-Lite Thordarson 
CONNECTORS Stanley SWITCHES Triad 

AMP Arrow Hart U.T.C. 
Amphenol AMP 
Cablewave OUTLET STRIPS C&K TUBES 
E.F. Johnson Waber Cherry Electric Eimac 
Kulka G.C. G.E. 
Manhattan McGill National 
Paladin POT'S & CONTROLS Omron Raytheon 
Panduit Bourns Oslo R.C.A. 
Pomona Clarostat Otto Varian (Klystrons) 
Superior Ohmite Switchcraft TUBING 
Switchcraft Unimax Alpha 

Electrovert 
COUNTERS POWER SUPPLIES TERMINAL BLOCKS Heli-Tube 

Hecon & TRANSFORMERS AMP Panduit 
Kessler-Ellis Dormeyer Buchanan WIRE & CABLE 
Redington Microtran Curtis Alpha 
Slemco Sola Electrovert Belden 

Stancor Magnum Cablewave 
FIBER OPTICS Superior RDI Carol 

AMP Triad Siemen Iboco 
Amphenol Tripp-lite USD Madison 
Belden Cable UTC Vernitron-Beau Manhattan 
Madison Waber Weidmuller Quabbin 

WIlen your ,..,.uf8UOn'. on lite /lne COTO HEiNEMANN~~~~ CORPORATION 
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STANDARD 
NTC/PTC THERMISTORS 

PRODUCTS 
Chip Series 
• Surface Mounted, End-Banded 
• Without Leads 
• Uninsulated Leads 
• Insulated Leads 
• Series I Glass Encapsulated 
• Series" Glass Encapsulated, 

Interchangeable 
• MINI-CHIP 

Glass Encapsulated Series 
• UNI-CURVE® Interchangeable, 

R-T Curve-Matched 
• LTN® 

Linear Thermistor Networks 
• MICRO-MINI CHIP 
• MICRO-MINI CHIP 

Medical Grade, Interchangeable 
• OTHER AVAILABLE 

Chip Thermistors 
• "MELF" Glass Encapsulated Chip 

Bead Series 
• SMALL BEADS 
• E-I MATCHED BEADS 
• STANDARD BEADS 
• GLASS PROBES 
• ISO-CURVE® 

Interchangeable Glass Probes & Beads 
• OTHER AVAILABLE 

BEAD THERMISTORS 
• MID-TEMP. (200°C TO 600°C) 
• MICRO-MINI PROBES 
• SUB-MINI PROBES 
• CRYOGENIC GLASS ENCAPSULATED 

PARALLEL MATCHED 

Disc Series 
• DISCS 0.1 TO 0.3" DIA. 
• OTHER AVAILABLE 

DISC THERMISTORS 
0.4" DIA. DISCS 

• INRUSH CURRENT LIMITING (ICL) 

PTC Thermistors 
• STD. and MINI-POSI-CHIP SERIES, 

Glass Encapsulated, Silicon Based 
• CERAMIC BASED PTC THERMISTORS for 

Switching, Current Limiting, Heating and 
Measurement and Control Applications 

• PTCNARISTOR 
• SURFACE MOUNTED POLYMERE 

ENCAPSULATED 

Thermistor Probe Assemblies 
SURFACE, IMMERSION, GAS/AIR, 
OVEN PROBES, GENERAL PURPOSE 

For manufacturers' sales offices, see yellow pages 
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Kfl~MA 2900 Blue Star Street, Anaheim, CA 92806 - (714) 630-0081 - FAX: 714-630-4131 , J' RODAN DMSION 

INTRODUCTION 
Thermistors are temperature sensitive passive~semiconductors which 
exhibit a large change in electrical resistance when subjected to a 
relatively minute change in body temperature. Negative temperature 
coefficient (NTC) thermistors decrease in resistance when subjected 
to an increase in body temperature. Conversely positive temperature 
coefficient thermistors (PTC) increase in resistance when subjected to 
an increase in body temperature. Ketema-Rodan Division manufac
tures NTC thermistors as well as two basic types of PTC thermistors. 
The silicon PTC offers a nearly linear positive temperature coefficient 
of approximately + .7%o/C and the switching PTC thermistor which 
exhibits a very large increase in resistance (several powers of 10) over 
a designated temperature range. Their extreme sensitivity to minute 
temperature changes enables them to perform many unique functions 
heretofore impossible with standard electronic components. 

NEGATIVE TEMPERATURE COEFFICIENT 
THERMISTORS 
The NTC devices are available in resistance values from less than 
1.ohm to 1 megohm, and in sizes ranging from 0.010 inch cubes to 
1 inch diameter discs. Available configurations include: discs, chips, 

rods, bars, probes, and resistor/thermistor. networks. Units can be 
molded, dip coated, or encapsulated to your specifications, using 
packaging materials such as epoxy, glass, or high temperature silicon 
resin. 

SURGE-GARD™ INRUSH CURRENT LIMITING DEVICES 
DESCRIPTION 
Rodan® SURGE-GARD devices are manufactured of a specially
formulated metal oxide ceramic material which is capable of suppress
ing high inrush current surges. They are especially useful in power 
supplies (See Fig A) where, due to the extremely low impedance of the 
capacitor being charged, the bridge is subjected to an exceedingly 

high current surge at turn-on. The SURGE-GARD, being of relatively, 
high resistance, limits the current for 1 to 2 seconds during which time 
the device decreases in resistance substantially to a point where its 
voltage drop is negligible. 

SPECIFICATIONS 
Imax * R1max 

Ro@25,,(; Max Steady Resistance AI 
Part ±15% Stete Currenl Max Currerit" 

Number (OHMS) (AMPS) (OHMS) 

SG260 .5 30 .01 

SG100 ·1 20 .015 

SGll0 2 18 .03 

SG120 2.5 3 .15 

SG130 2.5 7 .05 

SG140 2.5 9 .04 

SG150 2.5 10 .04 

SG160 2.5 15 .03 

SG170 4 8 .07 

SGIBO 5 2 .40 

SGl90 5 4 .15 

SG200 5 7 .07 

SG26 5 12 .06 

SG21 0 7 4 .20 

SG64 7 10 / .08 

SG220 10 3 .20 

SG40 10 8 .1 

SG230 20 1.75 .6 

SG240 40 2 .6 

SG250 120 3 .9 

1 Other resistance values available upon request. 
2 lmax = The maximum steady state DC or RMS AC current. 
3 * Rlmax = The approximate resistance under maximum 

steady state current conditions. 
4 Max Operating Temp = All Rodan Surge-Gard devices 
are rated for operation to a maximum ambient temperature of 
65°C. II your application requires operation above 65°C am
bient, please consult Rodan's applications engineering de
partment. 

"L" 
"0" "r' Lead 

(Diameter max (Thickness max piameter 
over coating) over coaling) ±.O03" 

1.25 .200 .040 

.900 .300 .040 

.900 .350 .040 

.600 .250 .032 

.600 .250 .032 

.600 .250 .032 , 

.900 .300 .040 

.900 .300 .040 

.600 .250 .040 

.600 .250 .032 

.600 .250 .032 

.600 .250 .032 

.900 .500 .040 

.600 .300 .040 

.950 .500 .040 

.450 .300 .032 

.900 .350 .040 

.500 .300 .032 

.625 .250 .032 

.925 .250 .040 

5 Recovery Time = Since Rodan Surge-Gards sell-heat 
due to current flow, which in turn causes a reduction in their 
resistance, the devices require cool-down time aIIer power is 
removed. The cool-down time allows the resistance to in
crease sufficiently to provide the required inrush current 
limiting. This time varies with the particular device, mounting 
method and ambient temperature. Usually, a one minute 
cool-down period is adequate. Selection of capacitor bleeder 
resistors which will provide a one minute or so bleed down 
time can eliminate the cool down time requirement. 

APPLICATIONS 
If the resistance of one Surge-Gard does not 
provide sufficient inrush current limiting for 
your application, two or more may be used in 
series or in separate legs of the supply circuit. 
Surge-Gards cannot be used in parallel since 
one unit will tend to conduct nearly all the 
current available. SUlge-Gards may be used 
in the AC (Point A or B) or the DC (Point C or 
D) locations in the circuit. 

POINT C 

FIGURE A 

POINT B 

_I ====10 "'~~AL: r 
t 1-1.5"MIN I I 

- Protective Coating 

========~ t 
PREFORMED INSIDE AND OUTSIDE LEAD BENDS OPTIONAL. CONTACT FACTORY FOR PART NUMBERS. 

~ ~ I ~ ~l .1"NOM 

-1-I-t5'MI~1 F~G', r :: I~I F~. I -:-:. : :CJ 
Shorter leads can be supplied upon reque~t 

-I 

I 
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SILICON PTe THERMISTORS 
DESCRIPTION 
The positive temperature coefficient of resistance is very large: ap
proximately 0.7%rC, making these units ideal for use in temperature
compensating and sensing applications. Just a few such applications 
include amplifiers, power supplies, transducers, telemetry, com
puters, magnetic amplifiers, thermometry, meteorology, temperature 
regulation and overtemperature protection. Lead material other than 
standard, such as weldable nickel or gold plated, is available on 
request. 

MINIATURE PROBE-DU100 GLASS TYPE-DG125 
AwG f30 fiNNED 
COPPER WIRE 

= 
= 

1----2,,-------1.1 

THERMAll Y CONDUCTIVE EPOXY 

MOLDED TYPES-DS125, DS200, DS250 

1~;:~~AI~;;~1 W 
=~ F=~ 

0.025 NOM. 
ft22AWG 
TINNED 

OUMETI P3~+=:::::::L::::::::+=~i::;=~ 
BLACK BODY 
WITH WHITE 
MARKING 

~~--~o 
±Oo~582 t 

TINNED DUMET 0.105 MAX. 

BLACK BODY WITH 
WHITE MARKING 

TRANSISTOR TYPE-DC125 
BLACK BODY WITH 0.20 ± 0.005 

WOH~~: :::~N~~±d~2l 

----'[1:= ~ 0320 1 J<' ±0.010 ±r =,450 0, DIA 

0245~T1- 1 -I ~0.031 
± 0.010 0.034 0.017 ~:88~ DIA ± 0.005 

± 0.005 TINNED DUMET 

MIL-APPROVED SERIES 

Rodan's PTC thermistors are designed and 
built to withstand all environmental conditions 
required by the most stringent Mil specs. 
They meet or exceed all requirements of MIL
T-23648A for Positive TC Thermistors. 

RTH 42 Per MIL-T-23648A119. Glass, her
metically-sealed type, similar to DG 
125 series above. 

RTH 22 Per MIL-T-23648/9. Molded style, 
similar to DS 200 series above. 

ELECTRICAL SPECIFICATIONS MINI-SENSORTM HERMETICALLY SEALED 
NTC THERMISTORS 

WATTAGE STD THERMAL OPERATIONAL 
PART RATING AMBIENT 

NUMBER @ RESISTANCE TIME TEMPERATURE 
100°C RANGE CONSTANT RANGE 

os 125 0.125 10 to 39,000 34.S -65to +150 

(~~~~) 0.250 10t039,000 34.S -65to +150 
0.250 10 to 10,000 34.S -65 to + 150 

os 250 0.250 10 to 39,000 54.0 -65 to + 150 

(~~~fi) 0.125 10 to 10,000 60.0 -65to +125 

OC 125 0.125 10 to 10,000 54.0 -65to +125 
OU 100 0.125 10 to 10,000 9.0 -65to +125 
UNIT WATTS Ohms Sec. Max ·C 

STANDARD RESISTANCE VALUES 
10 27 56 150 390 820 2200 5000 
12 33 68 180 470 1000 2700 5600 
15 39 82 220 500 1200 3300 6800 
18 47 100 270 560 1500 3900 8200 
22 50 120 330 680 1800 4700 10,000 
Matched pairs or other resistance values available as special devices. 

r- 1.25 ± .125 t .150 1 .070 ± .010 I ±.01O ...l.. 
I c==J I 

. .050 -II- T '" #24 AWG 
./ Solderable 

NOTE: Lead diameter uncontrolled within this area, typical. 

DESCRIPTION: 
Rodan® Mini Sensor thermistors are small, rugged, hermetically 
sealed, glass encapsulated (DO-35) devices which are especially 
useful in applications where extreme temperatures and severe en
vironmental conditions are encountered. 
Their high sensitivity makes them especially useful in applications 
such as temperature measurement, temperature control, liquid level 
indication, flow measurement and temperature compensation. 
These low cost devices exhibit excellent long term stability and re
peatability. 
Please contact the factory for additional information. 

ACCU-CURVE ™ INTERCHANGEABLE THERMISTORS R·T CURVE MATCHED 

DESCRIPTION EPOXY .00S" OIA. TINNEO COOPER L COATEO I ALLOY LEAOS 

Rodan's Accu-Curve thermistors are small, high quality, low cost, epoxy encapsulated, precision 
curve matched devices which are available in a variety of electrical parameters. They offer true 
interchangeability over wide temperature ranges and eliminate the need for individual circuit 
adjustments or padding. These thermistors provide highly accurate and stable temperature 
sensing capability for applications such as temperature measurement or compensation. 

SPECIFICATIONS 
Temp. Tolerance Part Resistance" D.C." 

Number @25·C Over Temp. Range Temp. Range ·C Min. T.C .. " 
(±·C) 

ACC-001 2,252 ±0.2 0-70·C 1 10 
ACC-002 3,000 ±0.2 0-70·C 1 10 
ACC-003 5,000 ±0.2 0-70°C 1 10 
ACC-004 10,000 ±0.2 0-70°C 1 10 
ACW-005 30,000 ±0.2 0-70°C 1 10 
ACW-006 50,000 ±0.2 0-70°C 1 10 
ACW-OQ7 100,000 ±0.2 0-70°C 1 10 

095" MAX. ~~~~~~~~~~:: 
r L 3"±.125 ---J 
The above device can be supplied to a wider 
range of specifications. Please contact the 
factory for requirements not listed. 

. "DISSIPATION CONSTANT represents the 
amount of power required to raise the tem-
perature of a thermistor 1°C above its am-
bient, expressed in milliwatts. 

. ""TIME CONSTANT, expressed in seconds, 
is the time required for a thermistor dissipat-
ing zero power to change 63% of the dif-
ference between its initial temperature value 
and that of a new impressed temperature en-
vironment. -
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STANDARD PTe THERMISTORS 
TYPICAL APPLICATIONS 
• Over-temperature Protection' Temperature Compensation 
• Arc Supp'ression. Time Delay. Liquid Level Sensing 
• Air Flow Sensingl~ Automa,tic Color TV Degaussing 
• ~on-Destructive Fusing'. Self-Regulating Heaters 
'. Single Phase Motor Starting 

Part Number 

CONFIGURATIONS PTe SURFACE MOUNT OVERTEMP 
PROTECTORS 

BI~~.M ~R~O 0 
The values for dis
Sipation constant and 
time constant are for 
. reference only. 
Mounting method 
and environmental 
conditions can affect 
these parameters. 

f ··.5OT·.,rl 
~'1~ lO~ 

~''''-I ,-- I I "*,, 
O.312"'o!:.o1O' I -====-_ 

~ -;- I , ....... G.1!ie" I ~-
• I PlCTIwmiIIor 

. o.!!m.. "'.006" .~:Io 
"Other lead lengths available' (INSIDE KINK) ,'OUTSIDE KINK) (NO LEADS) 

OVER CURRENT PROTECTORS 
TYPICAL APPLICATIONS The PTC over current protector is connected in series with the load 

which is to be protected. During normal operating conditions, the PTC 
remains in its low resistance state resulting in negligible attenuation to 
current flow. When a short circuit or over-current condition occurs, the 
PTC will switch into its high resistance state thereby limiting the current 
flow in the circuitto a point well below the normal operating level. When 
the fault condition is removed, the PTC will return to its low resistance 
state allowing the current flow to recover to its normal level. Ketema
Rodan Division produces over-current protectors for a whole range of 
load protection applications. 

• Telephone Line Fault Protection' Transformer Protection' FHP 
Motor Protection' Transistor Protection' Speaker Protection . 

FEATURES 
• Fast Switching 
• No Electrical Noise 

• No Contacts 
• Automatic Operation 

• Virtually Unlimited Life • Efficient 
• Self Resetting 

Base Resistance Maximum' Minimum" Switch Heat Dissipation Lead Maximum Continuous Switching Maximum Part Number Voltage ~f' Cepacity Constant 018. (In.) 018. 
(Ohm8) Tolerance·(±) Current (Amps) Current (Amps) (Watt-Sec.l"C) (mWI"C) (In.) 

SP5504D-l RO-120 1 20% 15 0.60 1.30 120 .48 13 0.60 .032 
SP5004D-2RO-120 2 20% 25 0.44 .900 120 .39 12 0.55 .032 
SP4004D-3R3-120 3.3 30"" 25 .300 .690 120 .25 10 0.45 .025 
SP6709D-4R7 -110 4.7 20% 132 .290 .650 110 1.59 16 0.70 .032 
SP4004D-5RO-ll0 5 20% 25 .220 .500 110 .25 10 0.45 .025 
SP3505D-!R5-12O 7.5 30% 50 .180 .400 120 .24 8 0.40 .020 
SP5510D-l0D-l10 10 30% 132 .170 .430 110 1.19 13 0.60 .025 
IlP3505D-l00-120 10 30%' 50 .150 .350 120 .24 8 0.40 .020 
SP2505D-2oo-12O 20 30"" 50 .095 .215 120 .12 6 0.30 .020 
SP3510D-3OO-110 30 30% 132 .075 .190 110 .48 8 0.40 .020 
SP3010D-5OO-110 50 30% 132 .055 .140 110 .35 7 0.35 .020 
SP3010D-l0l-ll0 100 30% 132 .040 .100 110 .35 7 0.35 .020 
SP2008D-251-120 250 3IJ"/. 150 .028 .070 120 .13 7 0.25 .020 
SP2010D-501-120 500 3IJ"/. 250 .020 .050 , 120 .16 7 0.25 .020 
SP2010D-l02-110 1000 3IJ"" 300 .012 I .032 110 .16 7 0.25 .020 
SP2012D-152-110 1500 30% 350 .010 .026 110 .19 7 0.25 .020 

'Maximum Continuous Current (Ieel-The maximum amount 01 current, expressed In AMPS, the PTe must be capable 01 passing Without SWitching Into Its high resistance state. 
"Minimum Sw~ching Current (I,)-The minimum amount 01 current, expressed in AMPS, required to sw~ch the PTe into ~s. high resistance state. 
The values for minimum sw~chlng current and maximum continuous current are for reference only. Mounting method and environmental conditions can affect these parameters. 
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CARBON COMPANY 

NTC (Negative Temperature 

I ~ Coefficient) thermistors 

Vl::.:~~- decrease in resistance as 
~ temperature increases. Their 

maximum operating temperature 
is 1250 C. Zero-power resistance 

TEMPERATURE valuesat 250 C range from 100 to 
250K 0 ; other values upon 

request. Disc thermistors are available with various 
coatings, lead styles, and resistance tolerances. 
Contact Keystone Thermistor Engineering or write 
for catalog T787. 

D 

Keystone Thermistors are distributed by 
Allied Electronics 1-800-228-6705 Newark Electronics 312-638-4411 

Digi-Key Corp. 1-800-344-4539 

DISC TYPE THERMISTORS 
WITH CROSSED LEADS 

Ro@ Dlsalpallan Tamp. Cotl. 
KCC TYPE 25°C Tol. A B C 0 Constlnt RlIlllt @25'C 

lUI ~% (In.1 (In.1 Iln.1 IAWSI ImW/oCI AlU. 1'I%CI 
Rll004-65.6-59-01 100 20 0.110 0.120 0.100 26 2.5 5.6 -3.42 
RL 1003-312-73-01 500 10 0.110 0.110 0.100 26 2.5 6.9 -3.83 
RL 1007-624-73-01 1,000 10 0.110 O.lSO 0.100 26 2.8 6.9 -3.83 
RL 1003-1157-95-01 2,000 10 0.110 0.110 0.100 26 2.8 9.2 -4.43 
RL1003-1746-97-01 3,000 10 0.110 0.110 0.100 26 2.5 9.1 -4.40 
RL l004-291()-97-01 5.000 10 0.110 0.120 0.100 26 2.5 9.1 -4.40 
Rll009-5820-97-01 10.000 10 0.110 0.170 0.100 26 3.0 9.1 -4.40 
Rll005-5744-103-Dl 10.000 10 0.110 0.130 0.100 26 2.5 9.6 -4.49 
RL1007-13.8K-120-01 25.000 10 0.110 O.ISO 0.100 26 2.8 11.4 -4.84 
RllOO3-26.7K-14O-Dl SO.OOO 10 0.110 0.110 0.100 26 2.5 12.9 -5.08 
RL1006-53.4K-14O-01 100.000 10 0.110 0.140 0.100 26 2.7 12.9 -5.08 
Rll004-104.7K-I55-01 200.000 10 0.110 0.120 0.100 26 2.5 13.8 -5.23 
Rll006-135.2K-138-01 2SO.000 10 0.110 0.140 0.100 26 2.7 12.1 -4.96 

RL2004-16.4-59-01 25 20 0.220 0.130 0.166 24 6.5 5.6 -3.42 
RL2007-32.8-59-01 SO 20 0.220 0.160 0.156 24 6.5 5.6 -3.42 
RL2003-62.4-73-01 100 10 0.220 0.120 0.156 24 6.5 6.9 -3.83 
RL2006-125-73-01 200 10 0.220 O.lSO 0.156 24 6.5 6.9 -3.83 
RL2008-187 -73-01 300 10 0.220 0.170 0.156 24 6.5 6.9 -3.83 
RL2003-289-95-Dl 500 10 0.220 0.120 0.156 24 6.0 9.2 -4.43 
RL2004-562-97-01 1.000 10 0.220 0.130 0.156 24 6.5 9.1 -4.40 
RL2007-1164-97-Dl 2,000 10 0.220 0.160 0.156 24 6.5 9.1 -4.40 
RL20D6-1601J.l03-01 2.786 10 0.220 O.lSO 0.156 24 6.5 9.6 -4.49 
RL2005-2203-120-01 4,000 10 0.220 0.140 0.156 24 6.5 11.4 -4.84 
RL20D6-2753-12O-01 5.000 10 0.220 O.lSO 0.156 24 6.5 11.4 -4.84 
RL2012-5506-12O-01 10.000 10 0.220 0.210 0.156 24 7.2 11.4 -4.84 
RL2006-13.3K-140-Dl 25.000 10 0.220 O.lSO 0.156 24 6.5 12.9 -5.08 

RL2005-27K-138-01 SO.OOO 10 0.220 0.140 0.156 24 6.5 12.1 -4.96 

Rl2008-52.3K-I55-01 100.000 10 0.220 0.170 0.156 24 6.5 13.8 -5.23 

Rl3004-6.56-59-01 10 20 0.320 0.130 0.2SO 24 7.0 5.6 -3.42 

RL3504-31.2-73-Dl SO 10 0.370 0.130 0.2SO 24 7.5 6.9 -3.83 
Rl3006-59.4-85-01 100 10 0.320 O.ISO 0.2SO 24 7.2 8.4 -4.23 
Rl3004-144-95-01 250 10 0.320 0.130 0.2SO 24 7.0 9.2 -4.43 
RL3004-291-97-01 500 10 0.320 0.130 O.2SO 24 7.0 9.1 -4.40 

Rl3005-574-103-01 1.000 10 0.320 0.130 0.2SO 24 7.0 9.6 -4.49 

tResistance Ratio: Ratio of zero-power resistance @O°Cto zero-power resistance @sooC. 

5300 

INRUSH CURRENT LIMITERS ---------
"''' DC 

The circuit diagram above displays a typical way to 
limit inrush current. 

Protection against extremely high peak inrush cur
rent, especially in AC/DC switching power supp
lies, is now available with Keystone Inrush Current 
Limiters. These special NTC thermistors effectively 
control surge currents because the thermal time 
constant of the current limiter is longer than the 
electrical time constant (RC) of the thermistor and 
the capacitor. 

All inrush current limiters are insulated with a pro
tective coating. 

\.Kehstone CARBON COMPANY 

Thermistor DiviSion, Sf. Marys, PA 15857 
814-781-1591· Telex 91-4517. FAX 814-781-7648 

R.@25C Max.' Steady Nominal A B C 0 
Type • 25% State Current Resistance @ max. max. ref. IAWG) 

(II) (amps) Imax (u) (in.1 (in.1 (in.) 

CL-l0 0.7 12 0.03 0.770 0.220 0.328 18 

CL-20 1.3 8 0.04 0.550 0.210 0.328 18 

CL-30 2.5 8 0.06 0.770 0.220 0.328 18 

CL-40 5 6 all 0.770 0.220 0.328 18 

CL-50 7 5 0.16 0.770 0.260 0.328 18 

CL-60 10 5 0.18 0.770 0.220 0.328 18 

CL-70 16 4 0.27 0.770 0.220 0.328 18 

CL-80 47 3 OA9 0.770 0.220 0.328 18 

CL-90 120 2 1 18 0.930 0.220 0.328 18 

CL-l00 0.5 16 0.02 0.930 0.220 0.328 18 

CL-l10 10 3.2 0.18 0.400 0.170 0.250 24 

CL-120 10 1.7 0.34 0.400 0.170 0.250 24 

CL-130 50 1.6 0.76 0.450 0.170 0.250 24 

CL-140 50 1.1 0.89 0.450 0.170 0.250 24 

CL-150 5 4.7 0.11 0.550 0.180 0.328 22 

CL-160 5 2.8 0.20 0.550 0.180 0.328 22 

CL-170 16 2.7 0.33 0.550 0.180 0.328 22 

CL-180 16 1.7 0.49 0.550 0.180 0.328 22 

CL-l90 25 2.4 6.41 0.550 0.180 0.328 22 

CL-200 25 1.7 OA9 0.550 0.180 0.328 22 

'These values are suggested maximums based upon a 25° C ambient, no airflow 
environment with the thermistor mounted 'I,,' from the circuit board. 
Contact Keystone Engineering to discuss Iss ratings with air flow. 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1849 
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stone 
GLASS ENCAPSULATED 
THERMISTORS 

CARBON COMPANY Keystone glass encapsulated NTC thermistors are tiny pellets of thermistor material hermet
ically sealed in grass bodies with a controlled amount of selected atmosphere. The hermetic 
seal makes these parts extremely stable in applications up to 204"C (400°F). 

STYLE I I 

r AWG 24. E::::::::::::~~t [! 
- Temp. Coef. 

Ro @25OC @25OC 
Type 11 (%/OC) Material ~1.-"'!~-....j.FI fTm~" AL03006-624-73-G1 1K -3.83 GE73 

12:;;~10 =s: 
AL03006·1248·73-G1 2K -3.83 GE73 
AL03006-1847·76·G1 3K -3.85 GE76 
AL03006-2463-76-G1 4K -3.85 GE76 

Temperature Range: -50"C to +204"C Time Constant: 3 sec. 
AL03006-3079-76-G1 5K -3.85 GE76 

Dissipation Constant: 2.0 mW I"C Tolerance: ± 10% @ 25"C 
AL03006-5818-97·G1 10K -4.41 GE97A 
AL03006·11.7K·98-G1 20K -4.34 GE98 
AL03006·17.53K-98-G1 30K -4.34 GE9B 

STYLE II (SURFACE MOUNT) AL03006-29.1 K·97·G1 50K -4.32 GE97B 
AL03006-SB.2K·97·G1 lOOK -4.32 GE97B 

r.- :;~: --:1 
AL03006-269.8K·138-G1 500K -4.99 GE13B 
AL03006-53SK-14S-G1 1M -S.07 GE145 

I t- 6~':, -f r- 016" -022" 

~ GLASS 

HIGH TEMPERATURE THERMISTORS 

~ 
~pe Resistance Bete ("1<) ± 3% Max. Oper. Temp. 

A·923 226011 ± 5% @ 2S0"C 48700 K 2oo"C to 300"C 400"C 

DUMMET CONTACTS (2) A-924 60200 ± 5% @ 250"C 5250"1< 200"C to 3oo"C 450"C 
NOTE: FOR Kec TYPE FOR STYLE II DelETE AL PREFIX AND AOD Gl00 SUFFIX 

A-925 2500011 ± 10% @ 300"C 51000 K 25O"C to 300"C 550"C 

PTe SURFACE-MOUNT OVERTEMPERATURE PROTECTORS 
Positive Temperature Coefficient (PTC) thermistors - act as solid
state switches. A typical application of these surface mount units 
is to prevent destruction of a power transistor. 

The PTC Sensor is mechanically mounted to the power transistor 
package. The PTC thermistor measures the surface temperature 
of the transistor. When the temperature of the transistor case 
reaches a critical point, the PTe switches and turns off the drive cir
cuitry for the transistor. This action prevents its destruction. Then, 
as the transistor cools, so does the thermistor, automatically reset
ting itself to once again guard the power transistor. 

Specifications 
1. Resistance @ 25°C: 1000 ± 30% (700 - 1300). 
2. Transition temperature per table is defined as the temperature 

at which the measured resistance is two times the minimum 
resistance. 

3. Maximum Voltage that can be applied to the device in DC or 60Hz 
sinusoidal wave form AC is 30 volts. 

4. Maximum operating temperature 140°C. 
5. Dielectric withstand between PTC element and aluminum tab is 

50VDC min. 
6. Basic construction: .200" dia. x .060" thk. PTC disc with radial 

leads attached to an anodized aluminum tab. 
7. Physical design - per drawing. 
S. Optional resistance values, switch temperatures and physical 

designs are available upon request. 

Keystone also manufactures: 

Thermistor Probes - Linistor® 
Assemblies -Glass Beads - Glass 
Probes - Rod-type, Surface-mount, 
Hi.:remp, Cryogenic and Precision 
Thermistors 

Phone for information. 

PTC SURFACE TEMPERATURE SENSORS 

lYpeNumber liansltlon Temp. "C (Ref.) 

RL2006-100-3O-30-PTl 30 
RL2006-100-40-30'PT1 40 

RL2006-1oo-50-3O-PTl 50 
RL2006-100-60-30-PT1 60 

RL2006-100-70-30-PTl 70 
RL2006-100-80-30-PTl BO 

RL2006-100-9Q-3O-PTl 90 

RL2006-100-100-30-PTl 100 

RL2006-100-110-30-PTl 110 

RL2006-100-12Q-3O-PT1 120 

1.50" 
.----r--T---+----+~-min., 

~==~_ . ....i. 

±.005·· 
0.125"' Dia. 

(0.155" Dia. and Other Hole Sizes 
Are Also Available) 

0.156" Ref. 

~--, 

PTC Thermistor 

Epoxy or Thermistor Not to Extend 
Beyond Scribed Line 

2 Leads 
Tinned Copper 

AWG #24 (0.020" Dia.) 

I I k: =~// 
0.250" max.,.....,._-,-_....I.. ---,;t=== ==~/ LEI! : 

~ PTe Thermistor Epoxied to Tab 
0.050" ± .oor 

Anodized Aluminum Tab 
Color: Red 

\Ke~stone CARBON COMPANY 

Thermistor Division, St. Marys,PA 15857 
814-781-1591. Telex 91-4517. FAX 814-781-7648 
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NOTE: Keystone PTC devices can be supplied as 
UL-recognized components (E-82830). 
Contact factory for recognized type number. 

CARBON COMPANY 
PTC - POSITIVE TEMPERATURE 
COEFFICIENT THERMISTORS Positive Tem

perature Coef

ficient (PTC) 

thermistors are 
TRANSITION characterized 

/
TE"PERATURE by an extremely 

___ ~, large resist-

'---TE-"-P-ER .... A-TU-R-E-- ance change in 
a small temper

ature span. The figure at left depicts a gen

eralized resistance temperature plot for a 

PTe. The temperature at which the resist

ance begins to increase rapidly is referred to 

as the transition temperature. This point can 

be changed from below 00 C to above 1600 C. 

TYPICAL PTC APPLICATIONS 
• Automatic Color TV Degaussing • Air 
Flow Measurement. Non-Destructive 

Fuse. Single Phase Motor Starting. 

Liquid Level Sensing. Combination 
Heater-Thermostat • Arc Suppression • 

Time Delay Fusing. 

For detailed application notes, write for 

Operating 
Voltage 

VOP Type Number 

RL5505-1-12o..12·PTO 
12 RL5305-2-120-12-PTO 

RL3005·10·120·12-PTO 
RL3005-25-120-12-PTO 

20 RL5505-2.5-12O-20-PTO 
RL5505-5-120-2o..PTO 
RL3006-2Q..120-25-PTO 
RL3006-5Q..30-25-PTO 
RL3006-5o..40-25-PTO 
RL3006-5Q..50-25-PTO 
RL3006-5o..60-25-PTO 

25 RL3006-5o..70-25-PTO 
RL3006-5o..80·25-PTO 
RL3006-50-90·25-PTO 
RL3006-5Q..l00-25-PTO 
RL3006-5Q..l10-25-PTO 
RL3006-50-12O-25-PTO 
RL5506-5-65-50-PTO 
RL5506-1 0..11 0-50-PTO 

50 RL5510-2o..l10-50-PTO 
RL401o..50-1 'O-50-PTO 
RL751 0..1 0-12O-120-PTO 

120 RL6010-20-120-120-PTO 
RL5510-25-65-120-PTO 
RL451o..50·12O-12O-PTO 

240 RL5515-50·65-24Q..PTO 
RL6015-100-12Q..24o..PTO 
RL302o..1500-100-24O-PTO 

Transition 
Ro,:>25"C T~:ture 

t30% 
(Q) ("C) 

1 120 
2 120 

10 120 
25 120 

2.5 120 
5.0 120 
20 120 
50 30 
50 40 
50 50 
50 60 
50 70 
50 80 
50 90 
50 100 
50 110 
50 120 
5 65 

10 110 
20 110 
50 110 
10 120 
20 120 
25 65 
50 120 
50 65 

100 120 
1500 100 

Dissipationt Timet 
Reference Dimensions (In.) Constant Constant Fig. 

6 T N!>. 
A B c 0 E (mW'"C) (Sec.) 

0.55 0.05 1.5 0.33 0.032 14.0 50 A 
0.53 0.05 1.5 0.33 0.032 14.0 50 A 
0.30 0.05 1.5 0.25 0.020 7.0 35 A 
0.30 0.06 1.5 0.25 0.020 7.0 35 A 
0.55 0.05 1.5 0.33 0.032 14.0 50 A 
0.55 0.05 1.5 0.33 0.032 14.0 50 A 
0.30 0.06 1.5 0.25 0.025 7.0 35 A 
0.30 0.06 1.5 0.25 0.020 7.0 35 A 
0.30 0.06 1.5 0.25 0.020 7.0 35 A 
0.30 0.06 1.5 0.25 0.020 7.0 35 A 
0.30 0.06 1.5 0.25 0.020 7.0 35 A 
0.30 0.06 1.5 0.25 0.020 7.0 35 A 
0.30 0.06 1.5 0.25 0.020 7.0 35 A 
0.30 0.06 1.5 0.25 0.020 7.0 35 A 
0.30 0.06 1.5 0.25 0.020 7.0 35 A 
0.30 0.06 1.5 0.25 0.020 7.0 35 A 
0.30 0.06 1.5 0.25 0.020 7.0 35 A 
0.55 0.06 1.5 0.33 0.032 14.0 50 A 
0.55 0.06 1.5 0.33 0.032 14.0 50 A 
0.55 0.10 1.5 0.33 0.032 15.0 80 A 
0.40 0.10 1.5 0.33 0.025 12.0 60 A 
0.75 0.10 1.5 0.33 0.020 20.0 90 A 
0.60 0.10 1.5 0.33 0.032 18.0 90 A 
0.55 0.10 0.5 0.33 0.025 15.0 90 B 
0.45 0.10 1.5 0.33 0.025 12.0 70 A 
0.55 0.15 1.5 0.33 0.032 17.0 80 A 
0.60 0.15 1.5 0.33 0.032 18.0 90 A 
0.30 0.20 1.5 0.25 0.020 12.0 60 A 

Catalog T787. tThe values lor dissipation conslam and time constant are for relerence only. Actual values are a function of method of mounting, air flow, and other factors which affecllhe PTe's ability 
to dissipate heal. Contacl Keystone Engineering for further information. 

\KeHstone CARBON -;.::::::I."'OO"fi9""'t;ons.""'.'~ad,,~es'hown'","'jI"".fo',"_m ... the'm;._ 
TYPICAL CONFIGURATIONS 

~A:j --lBI-
til ~A~ --1St- O~B~ Thermistor Division, Sf. Marys, PA 15857 

814-781-1591. Telex 91-4517. FAX 814-781-7648 

~ ~1 fi A! COPPER'B 

Keystone Thermistors are distributed by I-o~ E (AWGI ~O"'"1'E(AWGI 
CONTACTS 

Allied Electronics 1-800-228-6705 Newark Electronics 
Oigi-Key Corp. 

312-638-4411 
1-800-344-4539 

,.O-"E(AWGI 

FIG. A (STRAIGHT LEAD) FIG. B (INSIDE KINK) FIG. C (OUTSIDE KINK) FIG. D (NO LEADS) 

NOTE: 1. Operaling Vollage: D.C. or 60Hz A.C. (for higher voltage req. - contacl factory). 
2. The specificalions and configurations shown above are typical of slandard i!ems. Special 

characlerislics. designs and alternate phYSical sizes are available upon requesl. 

PTC RESETTABLE FUSES------------
Typical applications for PTC fuses: 
• Telephone line fault protection 

• Fuse for intermittent solenoids 

• Over-current protection for transformers 

• Locked rotor protection for FHP motors 

Minimum Limit Current - The minimum 

amount of current required by the PTC to 

guarantee switching at the minimum 

ambient temperature. 

Maximum Limit Current - The maximum 

amount of current the PTC must be able to 
pass without switching at the maximum 

ambient temperature. 

PTCHEATERS 

Typical applications for PTC heaters: 
• Contact lens cleaner kits 

• Medical equipment 
• In-line diesel fuel heaters 

• Temperature stabilization of 
electronic components 

EEM 1991 

Operat- No Load Minimum Limitt Maximum Limitt 
ing Resistance Current (amps) Current (amps) TTR Heat Oiss·t Max. 

Voltage @25°C ('20%) (Ref.) Capacity Const. Oia. 
V .. (ll) Type Number O·C 20"<: 3O··C 55 C ("C) (Watt-Sec/ C) (mW/C) (In.) 

1 RL5305-1-110-12-PTF 1.30 1.20 0.80 0.60 110 0.5 14.0 0.60 

12 5 RL4005-5-110-12-PTF 0.44 0.37 0.29 0.20 110 0.3 10.0 0.45 
10 RL3005-10·110-12-PTF 0.33 0.30 0.20 0.16 110 0.2 70 0.35 
25 RL2505~25-110-12-PTF 0.23 0.19 013 009 110 01 6.0 0.32 

5 Al5506-5~ 110·50·PTF 0.55 0.50 0.30 0.25 110 0.7 14.0 0.60 

50 10 Ri.4006-10-110-50-PTF 0.30 0.27 0.18 0.16 110 0.4 10.0 0.45 
50 RL531 0-50-11 0-50-PTF 0.23 0.20 0.11 0.10 110 1.1 15.0 0.60 

100 RL3810-100-110·50-PTF 0.10 0.09 0.06 0.05 110 0.5 12.0 0.42 

10 Rl7510-10·110-120-PTF 0.39 0.36 0.25 0.17 110 2.2 20.0 0.80 
120 50 RL451 0-50-11 0-120-PTF 0.16 0.15 0.09 0.07 110 0.7 14.0 0.50 

100 RL351 0-1 00-11 0·120-PTF 0.09 0.08 0.06 0.04 110 0.5 11.0 040 

tThe values for minimum and maKlmum IImrt current and dlssrpallon constanl are lor reference only Actual values are a functron ot method of mounting. alf flow. and 
othet factors which alleclthe PTCs abrlrty to drSSlpate heat Contact Keystone engrneerrng lor further Informahon 

No Load Typical Operating 
Resistance Transition Temperature 

Operating @l25C Temperature Minimum Heat 
Voltage (Ref.) (Ref.) A B Sinkingt 

vop Type Number (ll) (C) (In.) (In.) C 

6306-2QO-15-24-PTH 200 15 0".68 0.08 50 
5506-2O-120-24-PTH 20 120 0.60 0.06 160 

24 5506-20-140-24-PTH 20 140 0.60 0.08 180 
-S506-40-110-24-PTH 40 110 0.60 0.06 130 

5510-100-120-120·PTH 100 120 0.60 0.12 160 
120 5510·200-110·120·PTH 200 110 0.60 0.12 140 

5510·15Q-140-12Q-PTH 150 140 0.60 0.12 180 

6315-25Q..120-240-PTH 250 120 0.68 0.18 160 
240 552Q..250-140-240-PTH 250 1.40 060 0.23 180 

6315-S00-110-240-PTH 500 110 0.68 0.18 140 

tMeasured at 25 C ambient. PTe mounted In small sprmg Clip 

For manufacturers' sales offices, see yellow pages 8·1851 
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WHY do 40, 000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

g ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

fiI (213) 452·1229 etJ 
RELAYS SWITCHES TIMERS c:~ 

Aleph Internalional Acro ATC 
Allied Controls Alco Agastat CIRCUIT 
American·Zettier American Switch Amperite BREAKERS 

CIRCUIT BREAKERS Aromat AMP Antex FUSES& ' 

AT&T Aromat Crouzet FUSEHOLDERS 
Airpa. 
Aromat Bosch Arrow Hart Eagle Signal 

Heinemann C,P. Clare Carling switch Guardian 

Potter & Brumtietd Coto Cherry Electric Industrial Timer 
Crydom Controls C&K Magnecratt 
EAC EECO Master Electronics 

~ 
Elec-Trol Electro-Mech Midtex 

CONNECTORS & Fujitsu Electronic Compo Group National Controls KNOBS 
SOCKETS Gordos Grayhill Omron 

AMP Grayhill Landis & Gyr Potter & Brumfield 

@ 
Amphenol Guardian Linemaster SSAC 

~ RELAYS 
Aromat Hi-G Master Specialties Struthers-Dunn 
Curtis Idec McGill Syracuse Electronics 
Custom Connector ITT Microswitch 
Idec Line Electric Omron 
Lumberg Magnecrall Oslo TERMINAL BLOCKS 

LAMPS & LEDS 

Master Electronics Master Electronics OTTO Beau 

~ Panduit MEC Saia Buchanan 
Potter & Brumfield Midte. Unimax Curtis 
Souriau Omron Electrovert 
Vernitron-Beau Potter & Brumfield Kulka ~ Welcon/Welis RBM INDUCTORS Magnum W Schrack Jeffers Marco 

Siemens RDI 
COUNTERS Sigma Underwriters Safety SWITCHES 

Engler Stantel PHOTOELECTRIC Vernitron-Beau 
Heeon Struthers-Dunn 

Aromat Weidmuller 

" 
IVO Telemecanique 

Dolan-Jenner 
Kessler-Ellis Theta-J Omron TRANSFORMERS 

SOLID STATE Master Electronics Triridge Photoswitchl AB Dormeyer 
RELAYS Omron Skan-A-Malic Microtran RELAYS 

Redington FUSES Sola 

~ 
Red Lion Bussmann Stancor 
Sodeco/Maxmar Litlelfuse PROXIMITY Thordarson 
Stemco Underwriters Safety 

Agastat Triad 
Veeder-Root 

Electro U.T.C. 

KNOBS Omron 

DIODES Cosmo/Kurz-Kasch WIRE, WIRING 
General Instr. 

Raytheon/Panel Products DEVICES & HWR. 
POTS & RESISTORS Alpha 

INDICATORS, Clarostat Belden 
LAMPS & LED Ohmite Buchanan 

FANS 101 Electrovert 
Aromat lEE Havey Hubbell TEMPERATURE U.S. Toyo CONTROLS JKL Iboco 

Leecratt SOLENOID H.H. Smith 
Lumex Dormeyer Modor [;J FILTERS Stanley Guardian Panduit ., 

Curtis Sylvania Line Electric Pomona 

8·1852 For manufacturers' sales offices, see yellow pages EEM 1991 
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posistor® positive temperature 
coefficient thermistors 

"'liD ERiE I® 
MURATA ERIE NORTH AMERICA 

Murata Erie Posistors are basically positive temperature coefficient thermis
tors with a very well defined resistance-temperature "knee" and the unique 
ability to "switch" relatively large amounts of power. They may also be used as 
self-regulating heating devices at useful power levels and as control devices 
for high power heaters. Applications include temperature sensing, over 
temperature and over current protection and motor starting to name a few. 

Products utilizing Posistors are extremely safe and reliable and offer all of the 
design, manufacturing, repair and sales advantages of solid state technology. 

• Compact • Long term reliability 

• Reduced component count • Shock and vibration immunity 

• Extremely reliable • Nonflammable case and 
insulation available 

• "Stepless" temperature control • No electrical or acoustical noise 
• Simple repair or replacement • No electrical contacts 

FOR MOTOR STARTING 
Provides a smooth, solid state 
electronic starting device for singl.e 
phase motors utilizing a split
phase starting winding or for PSC 
motors as a direct replacement for 
starting capacitors and switches. 

FOR SEMICONDUCTOR OVERLOAD 
PROTECTION 
Senses the case temperature of 
high power semiconductors and 
appropriately reduces the power 
dissipation when dangerous power 
or current levels are reached by 
switching to a high resistance state 
and reducing base bias current. 

NTC thermistors for 
temperature sensing 
This series offers a wide range of resistance values and B-constants. 
This makes applications where temperature compensation is 
required, appropriate for this device. 

FEATURES 
- Thermally stable with consistent performance 
- Highly reliable 
- Appropriate for many applications 

glass encapsulated 
NTC thermistors 
This NTC Thermistor Series features chip elements for high accuracy 
and stability. Encapsulated in glass, these thermistors are suitable for 
applications demanding high reliability and/or temperature and 
humidity extremes. 

FEATURES 
• Stable performance with negligible resistance and B-constant 

variation 
• Glass encapsulation for reliable operation in high humidity

temperature environments 
• Compact, light weight, easy to handle 
• Custom orders can be produced to meet specific applications 

FOR CIRCUIT PROTECTION 
Provides overcurrent protection in 
a variety of applications. When 
connected in series with the pro
tected device, Posistors limit the 
circuit current to a predetermined 
value - above that value they 
switch to a high resistance state 
and limit the current to a safe level. 

FOR HIGH POWER HEATING 
Posistors for heating are self-tem
perature regulating with fast ther
mal response and power ratings to 
170 watts. 

r----.-R-est-st-an-ce-.-B-C-on-st-an-t-.-;R;::eSl:;:·sta=nc=-e' DIMENSIONS: (mm) 

Part Number 250C (0) 25150°C (oK) ~~C-(~~::li Dia. Max: 6.0 
J--,.,,=""22""IK"'A+--::2""20"--+--::-3 ""300:::---+---:3:-::.7:--'-1 Thick. Max.: 5.0 
J..-o.,:~=~=:~"'33"'I""KA:-+---==33""0-+-::'3:3::::00:::---+---::'3.7=--I Lead ~pace: 5± 1.5 
J..-o.,NT=H=50"'4"'71""KA:-+---::47==-0-+-::'3,500==--+---::'3.9::---' Lead ia.: 0.5 
J..-o.,NT""H=50""68"'I""KA:-+---==68""0-+-::'3,5;::0:::-0-+---::'3.9::----' Lead Length: 25 min. 

J--,."NT:::H=5D,..,10;::2",KA:-+_,:.1,0;::00:::--+--,3,""8",00::---t-__ - 4",,.3;;__-I _ B-constant deviation: 
NTH5Dl52KA 1,500 3,800 -4.3 
NTH50222KA 2,200 3,900 -4.4 ± 1 0% 

J--,."NT:::H=50"'33=2"'KA:-+-=-3,3:::00:::--+--'3'"',9"'00::---t----4-;-.4,---I - Max. allowable power: 
NTH5D472KA 4,700 3,900 -4.4 0.56W(25°C) 

rcN==T::-:H5=O=68"'2KA:;-:-t--,S"",aoo;;:;;'-/----c4'"',1=00;;---/----4:-::.S;----1 - Typical dissipation 
NTH5Dl03KA 10,000 4,100 -4.S constant: 
NTH5DI53KA 15,000 4,100 4.S 5.6mW/oC (25°C) 

f-N"'T;;;H~5D;;;;22;;;;3;;;KA;-t---;;c22"",0"'00;;-t--4;';,2~00;;--+--4;-:.7;---I- Thermal time constant: 
NTH5D333KA 33,000 4,200 4.7 20sec. 

f-N"'TH=-5D4;O:7:;;;3;;;KA;-t-~47:;':,0"'00;;-t--4;';,2~00;;--+--4;-:. 7;---1 - Operating temp. range: 
NTH5D683KA 68,000 4,400 -4.9 -30 to + 125°C 
NTH5Dl04KA 100,000 4,400 4.9 
NTH5DI54KA 150,000 4,400 4.9 

Part Number Resistance B-Constan12 _:t:tt.o;r~~1 T~~:;,~al 
(25"C) Constant Constant 

10 
10 
20KO 
50KO 

LOOIill 
~OOIill 

13400 <±3% 

2.0mWf'C 120 Seconds -4o--+30O"C 
(TypIcal) (Typical) 

1: Letter denoting the resIstance tolerance IS entered Into the box. (K: ± 10%, J: ± 5%, 
E:±3%). 

2: Denotes the value obtained from the reSistance at 25 and sooC. 

MURATA ERIE NORTH AMERICA 2200 Lake Park Dr., Smyrna, Georgia 30080' Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 
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The OMEGA Complete Temperature 
Measurement Handbook and 
Encyclopedia® 
[!3' Over 1000 Pages 
[!3' Thousands of Products 
[!3' All PriceS Listed 
OMEGA Manufactures the Finest Quality Temperature Probes ••• 
Hundreds of Styles Available in Stock for Immediate Delivery! 
Choose From a Huge Selection of Probes From 0.010" 
Subminiature to 1A" Heavy Duty Quick Disconnect 
Thermocouple Probes. Available with Stainless Steel or 
Inconel Sheaths to Meet Every Industrial Application. 

To Request Your FREE Handbooks, Call: 

(203] 359-RUSH 
(203] 359-7874 

One Omega Drive, Box 4047, Stamford, CT 06907 
Telex 996404 Cable OMEGA FAX (203) 359-7700 

©COPVRIGHT 1991 OMEGA ENGINEERING, INC. 
ALL RIGHlS RESERVED. PRINTED IN USA 
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t/ TEMPERATURE 
AND HUMIDITY 

t/ PRESSURE, 
STRAIN AND 
FORCE 

t/ FLOW AND LEVEL 

t/ pH AND 
CONDUCTIVITY 

t/ DATA ACQUISITION 

t/ ELECTRIC HEATERS 

AskFDrThe 
NewVDlume 
27 Supplement! 

One Omega Drive, Box 4047, Stamford, CT 06907 
Telex 996404 Cable OMEGA FAX (203) 359-7700 
©COPVRIGHT 1991 OMEGA ENGINEERING, INC. 

ALL RIGHTS RESERVED. PRINTED IN USA 

To Request Your FREE Handbooks, Call: 

(203] 359-RUSH 
(203] 359-7874 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1855 



5300 THERMAL COMPONENTS 

Philips Components 
Discrete Products Division 
A North American Philips Company 

POSITIVE TEMPERATURE COEFFICIENT (PTC) THERMISTORS 
Uses temperature sensors, overload protection and degaussing control 

SENSORS 

Resistance 

Seri ... Body Size Style (ohms @ 2S'C) 

2322 660 91 xxx 6.0mm coated disc, radial leads 50 to 250 

232266191xxx 7.5mm coated disc, radial leads 30 to 50 

2322 662 91 xxx 10.8mm coated disc, radial leads 36 to 50 

2322 662 93xxx 12.6mm coated disc, radial leads 45 to 120 

2322 671 91 xxx 1.7mm chip 120 max 

2322 671 91 xxx 1.5mm chip 120 max 

2322671 911xx 4.0mm coated chip, copper leads 120 max 

2322671 912xx n/a ring terminal mounted t20 max 

2322 672 91 xxx 3.5mm coated disc, radial leads 30 to 250 

2322 672 91 xxx 3.4mm bare disc 30 to 250 

(xxx) defines sWitch temperature 

DEGAUSSER CONTROLS 

Minimum Inrush Maximum Residual Resistance 

Series Current (A) Current (> 180 sec) (ohms @ 2S'C) 

2322 662 96xxx 5.4t025 1 mAt050mA 5t036 

OVERLOAD PROTECTION 

Resistance Non-Trip 

(ohms) Current Trip Current 

Series Style (@ 2S'C) (mA@ 2S'C) (mA@ 2S'C) 

2322 660 1 xxxx bare disc, radial leads 42.0 to 1900.0 15 to 105 22 to 150 

23226605xxxl coated disc, radial leads 6.0 to 50.0 94 to 270 145 to 405 

2322 660 5xxx2 coated disc, radial leads 2B.0 to 240.0 47 to 130 70 to 195 

2322 660 5xxx3 coated disc, radial leads 56.0 to 3000.0 11 to 95 17 to 143 

2322 661 1 xxxx bare disc, radial leads 18.0 to 280.0 42 to 193 61 to 274 

2322 661 5xxxl coated disc, radial leads 1.9 to 5.0 320 to 540 480 to 810 

2322 661 5xxx2 coated disc, radial leads 8.0 to 19.0 170 to 270 255 to 405 

2322 661 5xxx3 coated diSC, radial leads 18.0 to 48.0 110 to 190 165 to 285 

2322 662 1 xxxx bare disc, radial leads 6.5 to 26.0 154 to 348 220 to 493 

2322 662 5xxxl coated disc, radial leads 0.9 to 1.7 610 to 920 915 to 1380 

2322 662 5xxx2 coated disc, radial leads 3.8 to 6.7 320.to 450 480 to 675 

2322 662 5xxx3 coated disc, radial leads 8.4 to 17.0 210 to 320 315 to 480 

2322 663 1 xxxx bare disc, radial leads 2.6 to 10.0 284 to 606 402 to 808 

2322 663 5xxxl coated disc, radial leads 0.5 to 0.7 1170 to 1390 1755 to 2085 

2322 663 5xxx2 coaled disc, radial leads 2.1 to 2.9 600 to 710 900 to 1065 

2322 663 5xxx3 coated disc, radial leads 4.4 to 6.6 400 to 490 600 to 735 

2322 664 1 xxxx bare disc, radial leads 1.6 to 7.0 426 to 878 603 to 1242 

2322 664 5xxxl coated disc, radial leads 0.3 to 0.4 1770 to 2050 2655 to 3075 

2322 664 5xxx2 coated disc, radial leads 1.3 to 1.7 880 to 1000 1320 to 1500 

2322 664 5xxx3 coated diSC, radial leads 2.8 to 4.0 590 to 700 855 to 1050 

(xxxx) defines non-trip current. Most series available on tape & reel or bare disc. 

CAPACITIVE HUMIDITY SENSOR 

Capacitance 

Series Style @ 2S'C, 43% RH 

2322 691 90001 pin mount, plastic housing 122pF ±15% 

Airport Road, P.O. Box 760 Mineral Wells, TX 76067 (817) 325-7871 FAX: 817-325-1052 

8·1856 For manufacturers' sales offices, see yellow pages 
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Switch Temp 

('C) Max Voltage 

6 to 115 25 DC 

25 to 110 40 DC 

115 1110 DC 

75 to 120 265RMS 

60 to 140 25 DC 

60 to 140 25 DC 

60 to 140 25 DC 

60 to 150 25 DC 

70 to ISO 25 DC 

70 to 150 25 DC 

Coil Max Voltage 

Impedance (RMS) 

5.4 to 25 ohms 140 to 270 

Tswitch Max 

('C) Voltage 

120 56 to 265 

140 30 to 60 

140 145 

140 265 

120 56 to 265 

140 30 

140 145 

140 265 

120 56 to 265 

140 30 

140 145 

140 265 

120 56 to 265 

140 30 

140 145 

140 265 

120 56 to 265 

140 30 

140 145, 

140 265 

Humidity 

Range 

101090% 

EEM 1991 



5300 THERMAL COMPONENTS 

Philips Components 
Discrete Products Division 
A North American Philips Company 

VARISTORS, THERMISTORS & SENSORS 
METAL OXIDE VARISTORS 
UL File E-98144; CSA File LR-86645-1; VDE/CECC File 14460-4790-1001lAIF 
Transient voltage suppression discs. Available in bulk, tape & reel, with straight, kink or flange leads. 

Disc 

Series Size v~. V .. Joules Max I surge 

2322 592 xxxxx 5mm 14 to 460 18 to 615 0.5 to 21 100A to 400 A 

2322 593 xxxxx 7mm 14 to 460 18 to 615 1.7 to 63 250 A to 1,200 A 

2322 594 xxxxx 10mm 14 to 550 18 to 745 4.3 to 98 500 A to 2,500 A 

2322 595 xxxxx 14mm 14 to 550 18 to 745 5.4 to 160 1,000 A to 4,500 A 

(xxxxx) defines packaging and AC voltage rating (V,m,) 

NEGATIVE TEMPERATURE COEFFICIENT (NTC) THERMISTORS 
Used for inrush current limiting and temperature sensing 

SENSORS 

Resistance Temp Range 

Series Body Size Style (ohms @ 25°C) Dissipation (OC) 

2322 610 Oxxxx 8.70 mm ceramic disc 4 to 33 1 wall -25 to +125 

2322 610 1 xxxx 9.40mm coated disc, radial leads 4 to 33 1 watt -25 to + 125 

2322 633 5xxxx 3.70mm MELF, glass encapsulated 10Kt0500K 100mW -55 to + 155 

2322 633 Bxxxx 1.85mm axial leads, glass 10Kt0500K 100mW -40 to + 155 

2322 640 5xxxx 3.80mm coated chip, nickel leads 2.2 K to 470K 100mW -40 to + 150 

2322 640 6xxxx 3.80mm coated chip, copper leads 2.2 K to 470K 500mW -40 to +150 

2322 640 7xxxx B.OOmm aluminum stud mount 2.7K to 470K 500mW -40 to +150 

2322640 900Xx 10.00 mm steel watertight housing 2.7K to 12K 250mW -40 to + 150 

2322 642 6xxxx 5.30 mm coated disc, radial leads 3.3 to 1500 500mW -40 to + 150 

2322 642 7xxxx 8.00mm aluminum stud mount 3.3 to 1500 500mW -40 to -150 

2322 645 Oxxxx 4.00mm coated disc, radial leads 5.0K to 10 K 100mW -40 to + 150 

(xxxxx) defines packaging, resistance (at 25 0 C) and tolerance 

INRUSH CURRENT LIMITERS 

Resistance 

Series Style (ohms at 25°C) 

2322 653 61 xxx coated disc, radial leads 5.0 to 20.0 

232265461xxx coated disc, radial leads 2.5 to 7.0 

232265561xxx coated disc, radial leads 5.0 to 10.0 

232265661xxx coated disc, radial leads 2.0 to 8.5 

(xxx) defines resistance (at 25°C) 

Airport Road, P.O. Box 760 Mineral Wells, TX 76067 (817) 325-7871 FAX: 817-325-1052 
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Capacitance 

(@ 1 KHz) 

30 pF to 1,300 pF 

75 pF to 2,800 pF 

120 pF to 6,000 pF 

180 pF to 15,00 pF 

Tolerance 

(±%) 

10,20 

10,20 

5,10 

5,10 

1,2,3,5 

1,2,5,10 

5,10 

5,10 

5,10 

5,10 

5,10 

Current 

(A) 

2 to 4 

3 to 8 

6 to 8 

13 to 15 

S·1857 



THERMAL COMPONENTS 

QUALITY THERMISTOR, INC. 
2147 CENTURION PLACE/BOISE, 10 83709/PHONE (208) 377-3373 FAX (208) 376-4754 

TEMPERATURE SPECIALTY PRODUCTS & SERVICES 

THERMISTOR PROBE ASSEMBLIES 

I I .25 Copper I .25-20 

--L.. -L I I ---L ~~m 
.188 ( Stainless Steel l=:f~ .4 I a (I Ef#: ~8 ,,,, ~ 
Tl=speCify I T I 175 ---J TI 1.2-.J 

OTR~ r OTL r OTzl 
(Immersion) (Refrigeration) (Heat Sink) 

THERMISTOR DIRECT CURRENT MUFFIN FAN CONTROLLER "DC-100" 

Designed for speed control of D.C_ muffin fans, 
the versatile DC-100 can be used in any 
application where a biased output voltage is 
required as a function of temperature. 

SPECIFICATIONS 
Electrical Characteristics at 25C. 

Parameter Min. 

Input Voltage -
Output Voltage -
Output Current -

Max. 

18V 
17V 
2A 

Current vs. Temperature 

400 I 
/ I ., 

.§. 300 

- " .e. ~ 200 ./ V- 13Vln 

<5 <3 100 
Fan=12V 

Output Power - 10W 10 20 25 30 40 50 .4A 
Operating Temp. OC 70C Temperature (Cent.) 

THERMOCOUPLES: 
NORTHWEST THERMOCOUPLE, INC. 

r-------~~~--~-n~ 
2161 Centurion Place 
Boise 10 83709 
Phone (208) 376-0842 
Fax (208) 376-4754 

Elements: All Industry Standard ANSI Calibrations Available 
Type Max. Temp. Error Wire Gauges (AWG) 

J 1400 F +/- 4F #16 to #30 
K 2300F +/- 4 F #16 to #30 
T 700 F +/- 4 F #16 to #30 
E 1600 F +/- 3 F #16 to #30 
R 3000 F +/- 5F #16 to #30 
S 3000 F +/- 5 F #16 to #30 

SEE OUR PAGES IN SECTION 4800 

8·1858 For manufacturers' sales offices, see yellow pages 
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THERMAL COMPONENTS 5300 

QUALITY THERMISTOR, INC. 
2147 CENTURION PLACE/BOISE, 10 83709/PHONE (208) 377-3373 FAX (208) 376-4754 

COMMERCIAL & MILITARY GRADE THERMISTOR PRODUCTS TO MIL-T-23648A 

NTC & PTC LEADED THERMISTORS FOR CIRCUIT BOARD AND PROBE ASSEMBLIES 

"QTMC" SERIES "QTGN" SERIES 
Radial Leaded Negative Temperature Coefficient Thermistors 
Operating Temperature - 55 to + 125 C 

T 
Dia. 

i 

Part # 
OTMC 

-1 
-7 

-11 
-14 
-19 
-21 
-24 
-28 
-38 
-43 
-48 
-65 
-70 
-82 

Phenolic Coating 

O):======:::J:::::Tin Plated Copper 

~.~--- 2.00+1- ----I 
0.25 

R@25C R-T NTC~125C 
(Ohms) Curve %R/deg. C 

500 Z -4.4 
2.252K Z -4.4 
5.000K Z -4.4 
10.00K Z -4.4 
20.00K Z -4.4 

100 Y -3.9 
300 Y -3.9 

2.000K Y -3.9 
50.00K V -4.9 
100.0K V -4.9 
100.0K M -4.2 
1.0Meg P -5.3 
9.8Meg R -6.2 
10.00K S -4.0 

Body Diam. Leads 
inches #AWG 

0.240 28 
0.125 28 
0.125 28 
0.125 28 
0.125 30 
0.220 28 
0.150 28 
0.125 30 
0.125 30 
0.125 30 
0.125 30 
0.125 28 
0.125 30 
0.125 30 

"OTMC" units listed are typical values. Consult factory for full range. Available Toler-
ances: K= 10% J =5% G= 2% f= 1% C3= 0.2 deg. C from 0 to 70 c. 

ORDERING INFORMATION QTMC - 14 C3 

Prefix ---=r II Value Designator 

Tolerance 

POSITIVE TEMPCO THERMISTORS 
0.7% TRC from -55 to + 125 C 

\--.300 ,I, 1.2-1 

Z (QTG12 ) ..... --1 
.020 

1-.421 ,I· 1.37-1 

I L.025 

QTM12 I 

!--175-!-1.1-1 

L (QTG10) 

.015 

... 
.155 
...i.. 

T 
.070 
-1... 

QTG12 
Hermetically Glass 
Sealed Thermistor 
Leads: 0.020" Tinned 
Dumet 
Power: '/. Watt @ 100 C 
Resistance Range: 10 to 
10K Ohm 

QTM12 
Rugged Molded Design 
Thermistor 
Leads: 0.025" Tinned 
Copper 
Power: '/. Watt @ 100 C 
Resistance Range: 10 to 
40KOhm 

QTG10 
Miniature Hermetically 
Glass Sealed Thermistor 
Leads: 0.015" Tinned 
Dumet 
Power: '116 Watt @ 100 C 
Resistance Range: 10 to 
5.0KOhm 

Hermetically Sealed Negative Temperature Coefficient Operating 
Temperature Range: - 55 to + 125 C 

-,-
.070 
Max. 
~ 

.015" Dia. Dumet Glass Body 

.......... I_--I( QTGN1 0 3,--
.020" Dia. Dumet 

I .175 --'I 1.1 1 
.........-- Max. -----1-'-- Min. --; I Glass Body 

_....t..-__ -(( QTGN12 )----i 
I-~i~.-I- J~~ :::::::j 
Part R@25C R-T NTC@25C R125 
Number (ohm) Curve %R/deg.C R@25 

QTGN10-1 3000 Y -3.9 0.05040 
QTGN10-2 5000 Y -3.9 0.05040 
QTGN10-3 10000 Y -3.9 0.05040 
QTGN10-4 20000 Z -4.4 0.03416 
QTGN 1 0-5 . 50000 Z -4.4 0.03416 
QTGN10-7 250000 V -4.9 0.02170 
OTGN10-8 500000 V -4.9 0.02170 
OTGN10-9 1.0Meg V -4.9 0.02170 
OTGN12-10 5000 Z -4.4 0.03416 
QTGN12-12 10000 Z -4.4 0.03416 
OTGN12-14 50000 Z -4.4 0.03416 

Available Tolerances: K= 10% J =5% 

ORDERING INFORMATION QTGN10 - 4 J 

Prefix 

Value Designator 

Tolerance 

~ II 
MILITARY GRADE PTC THERMISTORS: 
MIL-T-23648A 

"RTH42" 
MIL-T-23648/19A 

"RTH22" 
MI L-T-23648/9A 

1-.300 ,I· 1.2-1 

z ( RTH42) 
.020 

1-.421 -1-1.37--1 

I RTH22 L .025L--.,...-----' 

T 
.105 

...L 

..,-
.155 
-L-

ORDERING INFORMATION RTH42ES 33 2 K 

Style 

1 st & 2nd Resistance Digit 

# Zeroes following 

Resistance Tolerance 

--=:J T II 
SEE OUR PAGES IN SECTION 5300 
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These symbols appear on many electrical/electronic components distributed in the world market. They indicate that a country's standard-
setting agency has approved the design of the component and/or a testing agencY' has approved the performance of the component in 
meeting the standard. This page lists only those countries that have a symbol to represent their authority. 

e Argentina (IRAM) Instituto 

~ 
Hong Kong Hong Kong Standards W Poland Polski Komitet 

Argentino de Racionalization de & Testing Centre Nonnalizacji Miar i Jakosci (Polish 
Materiales Committee for Standardization, 

Measures and Quality Control) 

.p ....... ~ .. , .... Australia (SAA) Standards 

~ 
Hungary (MSZH) Magyar 'fO Portugal (CEP) Comissao 

''W l Association of Australia Szabvanyugi Hivatal (Hungarian EIectrotecnica Portuguesa . , ... " Office for Standardization) 

@ Austria (OVE) Oesterreichischer (JSr) India (lSI) Indian Standards STAS Romania Institutul Roman de 
Verband fUr Elektrotechnik Institute "Manak Bhavan" Standardizare (Romanian Standards 

Institute) 

Ic8Cl 
Belgium (CEB) Comite 511 Indonesia Badan KeIjasama I~ Singapore Singapore Institute of 
EIectrotechnique BeIge Standardisasi LIPI-YDNI (LIPI- . l Standards and Industrial Research -YDNI Joint Standardization 

Committee) 

ABNT Brazil (ABNT) Associa~ao B Iran Institute of Standards and 

* 
South Africa (SABS) South 

Brasileira de Nonnas Teonicas Industrial Research of Iran African Bureau of Standards 

@ Canada (CSA) Canadian 

~ 
Ireland (IIRS) Institute for Spain (IRANOR) Instituto 

Standards Association Industrial Reseaich and Standards Nacional de Racionalizaci6n y 
Normalizaci6n 

(@ Czechoslovakia Urad pro 811 Israel (SII) Standards Institution 

~ Sweden (SEK) Svenska 
Nonnalizaci a Mereni (Office for ofisrael Elektriska Kommissionen (Swedish 
Standards and Measurements) Electrotechnical Commission) 

@ Denmark (DEK) Dansk 

~ 
Italy (CEI) Comitato ® Switzerland (SEV) 

Elektroteknisk Komite (Danish Elettrotecnico Italiano (Italian Schweizerischer Elektrotechnischer 
EIectrotechnical Committee) Electrotechnical Committee) Verein Postfach 

~ 
Egypt (EOS) Egyptian 

(6 Japan (JISC) Japanese Industrial <@> Turkey (TSE) Turk Standardlari 
E.S Organization for Standardization and Standards Committee Agency of Enstitusu (Turkish Standards 

Quality Control Industrial Science and Technology Institution) 

® Finland (SETI) Electrical 

9 Korea, Republic of (South) W United Kingdom (BSI) British 
Inspectorate Industrial Advance Administration Standards Institution 

@) France (UTE) Union Technique @) Mexico (DGN) Direcci6n General 'M United States Underwriters 
de l'Electricite de Nonnas Secretaria de Patrimonio Laboratories Inc. 

y Fomento Industrial Puente de Recognized Component Mark 
Tecamachalco 

lli 
Germany, Democratic 

IKEMAI Netherlands (NEC) NederIands ® United States Underwriters Republic of (East) (ASMW) EUR Elektrotechnisch Comite 
Amt fUr Standardi-sierung Laboratories Inc. 
Messwesen und Warenprufung 
(Office for Standardization, gw New Zealand (SANZ) Standards EJ Venezuela CODELECTRA en Metrology and Quality Control) 

Association of New Zealand Con junto con COVENIN Avda. 

@ Germany, Federal Republic ppal. 
of (West) (DKE) Deutsche 

~ 
Electrotechnische Kommission im 

® Norway (NEK) Norsk A Yugoslavia Federal Institute of DIN und VDE (Gennan 
Elektroteknisk Komite (Norwegian Standardization 

Electrotechnical Commission of 
Electrotechnical Committee) 4.~ 

DIN and VDE) 

ELOT Greece (ELOT) The Hellenic <I> Pakistan Pakistan Standards 
,Organization of Standardization Institution 
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Selco Products Co. 
7580 Stage Road • Buena Park, CA 90621 
Tel. (213) 921-0681 • (714) 521-8673 • 1-800-25-SELCO • FAX 714-739-1507 

STOCK 1/2" DISC THERMOSTATS 
SC/SO 
These compact thermostats 
are the industry standard. 
As with all of our snap
action thermostats, a C in 
the part number means the 
circuit will close when the temperature rises and 
an 0 in the part number means the circuit will open 
when the temperature rises. Snap-action means re
liability. A high-force bimetallic disc inside these 
thermostats keeps the circuit the way you want it. 
The thermostats respond instantly to temperature 
change-not shock, vibration or anything else. 

ELECTRICAL 
t20 VAC, 8 Amps, Resistive 
100,000 Cycles 
)1'" clearance through air and over surface 
TEMPERATURE RANGE 
32 Degrees F. to 500 Degrees F. 
APPROVALS 
UL File no. E36103, Guide XAPX2 
CSA File No. 21048, Guide 400-E-0 

MODELS AVAILABLE FROM STOCK 

SCAND!i9 SC-A AND SQ-A 
S().351 
~2) S().60-A(2 
5O-6()'PCB(3) SO·5().A·PCB 3) 
- SC·5().A 
SO-85 

SC·8S-A 
SO·l00 SO·l00·A 
SC·l00 SC·l00·A 
SO'110 -
- SC-ll0-A 
- SC-ll0-A-PCB (3) 
SO-120 SO-120-A 
SC-12O SC-12O-A 

SO-l30-A 
SO-l40 SO-l4().A 
- S0-140-oC 4 
SC-l40 SC-l40'-A 
SC-l40-RVT(S) -
SO-l50 S0-150-A 
SO-l50-WOB 6 -

SQ-1S0-AM 
SO-l50-oC(7) 
SO-l60 SQ-160-A 
SC-l60 SC-l5().A 
SO-170 SQ-170-A 
SC-170 SC-17()'A 
SO-17S SO-175-A 
SQ-175-OC(7) -
SO-17S-ST(8) -
SO-180 SO-180-A 
S0-180-<lC(9) -
SC-l80 SC-180-A 
S0-190 SO-lS().A 
SO-190-TP 10) -
SQ-194-OC(4) -
-
- -

-
-

S().195-AM 
- SO-20().A 
6C-200 SC-200-A 
- -
SQ-210 SO-210-A 
SQ-22O -
SC-225 SC-225·A 
SQ-230 SO-230-AOC(4) 
SC-240 -
SQ-250 SO-250-A 

- SQ-25Q-AM 
SC·270 -
- SQ-2BO-A 
- SO-30().A 
- SO-315-AOC 
S().325 SQ-a2S-A 
- SO-350-A 

EEM 1991 

CA AND OA 

-
-
-
-
OA-ll0 
-
-
CA-12O 
-
OA-l40 

CA-l40 
-
OA-l50 
-
-
-
OA-l60 
-
OA-170 
CA-170-OC4 
OA-17S 
-
-
OA-l80 

CA-l80 
OA-l90 
-
-
OA-190-OC(4) 
CA-190-QC(4) 
OA-l94M 
CA-l94-OC(ll) 

-
CA-200 
CA-205 
OA-210 
OA-220 
CA·225 
OA-230 
CA-240 
OA-250 
OA-250M . 

-
-
-
-
-

SC-AISO-A 
Designed for applications 
requiring a higher electrical 
rating, our newest thermo
stats have the same dimen
sions as SC and SO thermo

CA/OA 

stats, except they are .12" taller, the mounting 
holes are .016" larger and the bracket is .187" 
narrower. The slightly taller thermostat puts more 
space between the terminals and the base, giving 
the A model its higher electrical rating and all 
I nternational Specification Approvals. 

A breakthrough in price and 
technology, these thermo
stats perform under a wide 
range of operating condi
tions. One-piece contact 
construction makes the CA and OA models the 
most reliable in the industry. They are about the 
same size as the SC and SO models and are 
manufactured in a high-tech clean roor:. in Japan. 
In fact, the CA and OA might just set a new 
industry standard. 

'~'-I 

ELECTllICAL 
120 VAC, 15 Amps, Resistive 
240 VAC, 8.3 Amps, Resistive 
100,000 Cycles 
v." clearance through air and over surface 
TEMPERATURE RANGE 
32 Degrees F. to 325 Degrees F. 
APPROVALS 
UL File No. MH8267, Guide MBPR2 
CSA File No. 21048, Guide 400-E-0 

ELECTRICAL 
125 VAC, 15 Amps, Resistive 
250VAC, 8 Amps, Resistive 
100,000 Cycles 

~.'063 ~ 
~ 

'h6" clearance through air and over surface 
TEMPERATURE RANGE 
100 Degrees F. to 302 Degrees F. 
APPROVALS 

Also has VDE and all other International Approvals 
UL File No. E52529 (S) Guide XAPX2 
CSA File No. LR63201 

ACTlONAT 
SETPO/NT SET POINT DIFFERENTIAL 
35F.'" SF. open lSF. 
6OF.'" 5F. open 2OF. 
6OF. ± SF. open 2OF. 
EIOF. + 7F. closes 2OF. 
85F.'" SF. ooen lSF. 
85F.'" 7F. closes lSF. 

100F. + SF. open 3OF. 
100F.'" 7F. closes 3OF. 
110F.'" SF. opon 3OF. 
110F. ± 7F. closes 3OF. 
110F.'" 7F. closes 3OF. 
120F.'" SF. opon 3OF. 
120F .... 7F. closes 30F. 
130F.'" SF. open 3OF. 
140F.'" SF. open 3OF. 
140F.'" SF. open 25F. 
140F.'" 7F. closes 3OF. 
140F.'" 7F. closes 2OF. 
150F.'" SF. open 3OF. 
150F.'" 5F. open 25F. 
150F. + SF. ooon manual-reset 
150F."'" SF. open 3OF. 
160F."'" SF. open 3OF. 
l6OF."'" 7F. cloees 3OF. 
170F."'" SF. open 3OF. 
170F. ± 7F. closes 3OF. 
175F."'" 5F. open lSF. 
175F."'" 5F. open 3OF. 
l75F."'" 5F. open 3OF. 
1BOF."'" 5F. o en 3OF. 
lBOF."'" 5F. open 3OF. 
lBOF."'" 7F. closes 3OF. 
190F. ± 5F. open 3OF. 
190F."'" 6F. open 3OF. 
194F."" 5F. ooen 41F. 
leOF."'" 5F. open 18F. 
190F."'" 7F. closes 18F. 
194F. + 7F. ooen manual-reset 
194F."'" 7F. closes 3OF. 
195F. + 8F. ooen manual-reset 
200F. + SF. open 3OF. 
200F. + 7F. closes 3OF. 
205F. + 8F. closes 3OF. 
210F. + 6F. open 30F. 
220F. + 6F. ooen 30F. 
225F."'" 8F. closes aOF. 
230F. + 8F. open 3OF. 
240F. +10F. closes l00F. 
250F. + 7F. open 3OF. 
250F. +10F. open manual-reset 
270F."'" 7F. 01098$ 3OF. 
280F."'" 7F. open 3OF. 
3OOF."'" 7F. open 3OF. 
315F. + 7F. n 25F. 
325F. + 7F. open 5OF. 
350F. +10F. open 8OF. 

HIGH TEMPERATURE CERAMIC CONSTRUCTION THERMOSTATS 
MODELS AVAILABLE FROM STOCK 

ACTlONAT 
6C-A AND SQ-A SET POINT SET POINT DIFFERENTIAL 
SC-l05-AC 105F. + 7F. close lSF. 
SO-400-AC 400F. +25F. open l00F. 
SQ-4S0-AC 450F. ""'25F. open l00F. 
SO-So()'AC SOOF. +25F. open l00F. 

t..=.615 _ .020 

ELECTRICAL SPECIFICATIONS 
Contact Type: SPST 
Contact Ratings at 100,000 cycles: 

5 Amps at 120 VAC; 10 Amps at 240 VAC 

ad up quick connects, no bracket. 
thennostat -closes before 32F. on drop. 

mount. 
!=Iuickconnects 90" to mounting hole centerline. 

turned up quick connects 45 C centerline. 
turned up quick connects - %i' stud, W' 

:~~~~~=;~~i~~~~~ =~,eOpensiotonone 
hole: 
mad up quick connects goo to mounting hole centerline. 

NEW Thermal Products from SELCO: 
IMMERSIBLE/PROBE THERMOSTATS 
TUBE ADAPTOR THERMOSTATS 
ELECTRONIC AND CAPILLARY TEMPERATURE CONTROLS 

For mora information, Contact SELCO. 

For manufacturers' sales offices, see yellow pages 8-1861 
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Sensor Scientific, inc. 

TEMP ° 

-50 
-40 
-30 
-20 
-10 

o 
10 
20 
25 
30 
40 
50 
60 
70 
80 
90 

100 
110 
125 
130 
140 
150 

NTC THERMISTORS 
INTERCHANGEABLE WAFER THERMISTORS 0-70DC 

2252 

151424 
75982 
39928 
21883 
12474 
7357 
4481 
2813 
2252 
1814 
1200 
812 
560 
394 
282 
206 
153 
115 
77 
68 
53 
42 

Resistance vs; Temperature Conversion Chart 
MATERIALC 

OHMS 
3000 5000 

201720 
101220 
53190 
29151 
16617 
9801 
5970 
3747 
3000 
2417 
1598 
1081 
746 
525 
376 
274 
203 
153 
102 
90 
70 
56 

336200 
168700 
88650 
48585 
27695 
16335 
9950 
6245 
5000 
4029 
2664 
1802 
1243 
875 
627 
457 
339 
255 
170 
150 
117 
93 

10000 

672400 
337400 
177300 
97170 
55390 
32670 
19900 
12490 
10000 

8057 
5327 
3604 
2486 
1749 
1253 
913 
677 
509 
340 
300 
234 
185 

30000 

1204500 
618900 
330900 
183510 
105300 
62310 
38010 
30000 
23826 
15309 
10077 
6777 
4647 
3243 
2307 
1665 
1221 
786 
678 
513 
396 

MATERIAL D 

OHMS 
50000 

2007500 
1031500 
551500 
305850 
175500 
103850 
63350 
50000 
39710 
25515 
16795 
11295 
7745 
5405 
3845 
2775 
2035 
1310 
1130 
855 
660 

100000 

4015000 
2063000 
1103000 
611700 
351000 
207700 
126700 
100000 
79420 
51030 
33590 
22590 
15490 
10810 
7690 
5550 
4070 
2620 
2260 
1710 
1320 

" 

Sensor Scientific has developed a low cost interchangeable wafer thermistor 
product line. These highly reliable units provide a resistance temperature 
curve that can be matched within ±.2° C over a range of 0° to 70° C. This 
means that a matched replacement thermistor can be purchased several 
years from now with the identical R/T curve as the original thermistor. 

.095 I .-. 
MAX. ~======================~ 
.L....:'!! 11-0 ---- 2.0" ____ -1.1 

EPOXY COATED 

PART # 

S14A102 
S14A502 
S14A103 
S14A104 
S14A105 
S43A102 
S43A502 
S43A103 
S43A104 
S43A105 

SENSORBEADS 
t 
~o:=: 
t 1--"-1 

S14 GLASS BEAD 

R @) 25°C 

1,000 
5,000 

10,000 
100,000 

1,000,000 
1,000 
5,000 

10,000 
100,000 

1,000,000 

.l.. 
0430:=: 

T 1--,,-01 
S43 GLASS BEAD 

DIA 25/125°C 
.014 13.7 
.014 15.1 
.014 19.6 
.014 30.2 
.014 39.8 
0.43 18.6 
0.43 20.7 
0.43 27.8 
0.43 34.1 
0.43 51.6 

SENSORPROBES 
...L 

oeo G===::J====; 
TI--50 I ,--I 
...L 
f-E=! ~ 50" '" 

PART # R@25°C DIA 25/125°C 

SP60A 1,000 .060 18.6 
SP60A 10,000 ,060 27.8 
SP60A 100,000 .060 34.1 
SP100A 1,000 .100 18.6 
SP100A 5,000 .100 20.7 
SP100A 10,000 .100 27.8 
SP100A 100,000 I .100 34.1 
SP100A 1,000,000 .100 51.6 

These are tYPical units. Resistance values are available at 25°C These are typical units. Resistance values are available at 25°C 
from 100 ohms to 5 meg ohms. from 100 ohms to 5 meg ohms. Glass encapsulations are available 

from 118" to 1" in length. 

CUSTOM ASSEMBLIES 
GENERAL APPLICATIONS Sensor Scientific recognizes the growing demand of diver

sified mounting and assembly requirements. Our engineers 
are responsive to your design criteria and will work with 
you to fulfill your application needs. 

• Air temperature sensing • Pipe and plug fitting probes 

: . 

• Medical probes • Gas temperature 
• Corrosive solution testing measurements 
• Surface temperature probes • Armored cable assemblies 

Sensor ScitHll1l1G, inc. 
6 Kingsbridge Rd., Fairfield, NJ 07006 • (201) 227-7790 Fax: 227-8063 

CALL TOLL FREE 800-524-1610 

For manufacturers' sales offices, see yellow pages EEM 1991 
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Sensor Scientific, inc. 
NTC THERMISTORS 

TEMPERATURE ASSEMBLIES 
Sensor Scientific manufactures many different types of ther
mistor assemblies. The housing drawings in this section are 
offered as a guide to assist the engineer in designing a com
plete thermistor assembly that meets his project needs best. 

The housing material specified in most of the drawings is 
stainless steel. If the requirements are such that other material 
would be preferable. brass and aluminum are also available. 

Sensor Scientific has trained application engineers who will 
assist you in the design and selection of the thermistor 
assembly that meets your needs best. Our probes have been 
designed to maximize sensitivity and stability. They are also 
constructed to minimize the risk of damage due to operation 
and handling. 

The basic element in these assemblies is the thermistor. Sensor 
Scientific manufactures a complete line of thermistors. The 
glass bead probe thermistor and the wafer or thermistor are 
units that are typically used in these assemblies. 

All assembly work is performed by carefully trained and super
vised individuals. All units are extensively tested throughout the 
manufacturing process to insure that customers receive the 
highest quality thermistor assemblies. 

Series 100 

2: ... --1-5 51'lUULI' I' 

Series 210 

Series 500 

Series 110 Series 200 

r-- LENGTH TO BE 

1_ SPECIFIED 1 375 r -I 1-- 155 

=4 t 0 Ii 
ILE~~:;IF~~OBEI~~ l r no 

~~~~~~=:J=qi°t @ 
pvc '"('EPOXY 

INSULATED STAINLESS 
LEADS STEEL 

Series 300 

.100 
MAX 

GLASS THERMISTOR 

Series 400 

STAINLESS STEEL 

INSULATED LEADS 315r-/i1' 1.6'"il 

~~OE_.I tIC~J' j-. DETERMINED "'1 

" .37So DIA H~~ 1251.P.S. 

Series 501 Series 510 

The quality control at Sensor Scientific is qualified to 
Mil-Q-9858A. All units are tested in carefully calibrated 
sensitive temperature control baths and all calibrations 
are traceable to the National Bureau of Standards. 

Sensor Scientific, inc. 
6 Kingsbridge Rd. I Fairfield, NJ 07006 • (201) 227-7790 Fax: 227-8063 

CALL TOLL FREE 800-524-1610 
EEM 1991 For manufacturers' sales offices, see yellow pages 8-1863 



SUPER TIME SAVER! 

Do you work with ICs? Do you have trouble finding the 
IC you need? Are you sick and tired of sifting through 
dozens of manufacturers' data books? Do you have 

trouble comparing one set of specs to another? Are you sick 
and tired of wasting time? 

Do we have good news for you! Get your hands on the latest 
annual copy of the IC Master. The Master will save you both 
time and money. Here's how. 

The Master lists every single IC you can buy. Better yet, the 
Master lists ICs by function. You know what you want to do. 
The Master tells you who makes what for what you want to do. 

There's more! The Master lists every known alternate source to 
every integrated circuit. If somebody makes a substitute for an 
IC, the Master tells you. And fast! 

Want to fmd a custom or semicustom IC? The Master tells you 
who the manufacturers are, what their capabilities are, and 
what design tools you need. 

Looking for a distributor or a local sales office? The Master 
tells you where they are. Got a technical problem? The Master 

tells you who to call. Can't figure out a part number? The 
Master tells you how the part number systems work. 

There's more! The Master has a section on microprocessor 
development tools with complete performance parameters. 
There's another section on programmable logic devices giving 
you everything from output configuration to PLD development 
systems. 

Want to know if there's an application note available on a 
given part? The Master tells you! 

If your question has anything to do with integrated circ\lits, you 
need the IC Master. Subscribe now by calling (516) 227-1314. 
Ask for Marie Botta. Tell Marie you need the Master now. 

If you prefer, write to Marie, Hearst Business 
Communications, 645 Stewart Ave., Garden City, NY 11530. 
She'll mail you the IC Master subscription form right away. 

And, if you tell her you saw it in the 1991/92 EEM, she'll take 
$10 off the SUbscription price! 

Ie MASTER 



5300 THERMAL COMPONENTS 5300 

TI-IERMt&JD/SC® 
TEMPERATURE CONTROLS 
Product Overview 
Therm-O-Oisc bimetal disc temperature controls are widely used in 
the appliance, HVAC and many other industries. They are powered by 
bimetal discs which open or close a set of electrical contacts when a 
predetermined temperature is reached. 

Therm-O-Oisc temperature controls combine reliability and per
formance with high volume production methods for maximum value 
at a low cost. Many terminals and mounting arrangements are avail
able for application flexibility. These products are approved by most 
major testing agencies around the world. 

In addition to the products shown, Therm-O-Oisc offers a variety of 
other products designed to meet unique applications. We have the 
expertise and experience to custom design products to meet your 
application for temperature sensing and control, electric power con
trol, water flow control and pressure control. 

This chart contains an overview of some of the most widely used 
Therm-O-Oisc products. Products with similar attributes are grouped 
so you may compare their features. 

Control Chart 
SlH'les Type Genaral D88C~ptlon Calibration Calibration Maximum 

Range Ranga Elactr\cal Rallngs 
°C OF VoHs RIS.Amp. 

361 'k" Disc Multi.purpose 2-220 35-428 120 15 
Control 

SOT '14" Disc Multi·Purpose -18-177 0-350 240 25 
Control 

64T '14" Disc DPST Control -18·177 0-350 240 25 
49T '14· Disc High 27-288 8(1.550 240 25 

Temperature Control 
General 69T '14 ... Disc Heater Biased -18-82 0-180 240 25 
Purpose Control 

37T '14" Disc Moisture -29-149 -20-300 120 10 
Resistant Control 

14T t.. Disc Moisture -18-105 0-221 240 25 
Resistant Control 

58T Adjustable Control -1-66 30.150 277 25 
79T Adiustable Control with -1-66 30-150 277 25 

Thermal Cutoff 
74T '14. Disc Adjustable 43-121 110-250 240 25 

Control 
59TI Elecbic Water Heater 43-93 110-200 250 30 

Control 
66T Elecbic Water Heater 38-104 100-220 277 40 

Limit 
12S/1451 Sequencermme Delay N/A N/A 277 25 

155 Relay 
10H Linear Limit 66-149 15Q.3oo 277 25 

18T/19T Glass Top Range Limiter 500-750 932-1382 277 10 
Special Hot Light Indicator 75-150 193-328 240 1 
Purpose 10RS Radiant Sensor 163 Max 325 Max 120 5.75 

10M Fractional H.P. Motor 8(1.150 176-302 120 36 
Protector 

20M Fractional H.P. Motor 8(1.150 ·176-302 240 37 
Protector 

14M Hermetic Motor Protecto 80-150 176-302 240 37 
30M Manual Reset Motor 80-150 176-302 240 37 

Protector 
83T Printed Circuit Board 30-120 86-248 48 (DC) 0.05 

Control 
Reed Temperature Sensitive -18-79 0-175 120 15 

SWitch Magnetic Reed Switch 
44T Low Voltage Control 49-149 120-300 1 (DC) 1 
HLX High Capacity Limit 49-149 120-300 480 50 
75TF Combination Control and 27-177 8(1.350 600 25 

Limit 

Mici-otemp" TCO "One-Shot" Thermal 60-240 14(}484 250 25 
Thermal Fuse 
Cutoffs 

36T Series 1/2 " Bimetal Disc 

Manual Reset 

36T ~ The 36T is the industry standard 112" bimetal disc thermostat 
for controlling or limiting temperature in appliances, HVAC and office 
equipment. It is available with automatic or manual reset switching 
action. A single operation version may be specified for applications 
requiring "one shot" protection. Board mount, surface, air stream 
and stud mount configurations are available. 

36TMH-Typically used in coffee makers and tea kettles, the 
36TMH is a ceramic version of our 36T. It is also available with a vari
ety of mounting brackets and terminal configurations. 

36T General Electrical Ratings· and Worldwide 
Test Agency Recognitions 

Induct1Y8 
TlIlmDalal Maximum CVlIIS Amperes Pilot Duty Resllllve VaHs Recognized 

Type IIlImperahl • FLA LRA VA Amperes Ac By 

Automatic Reset 350"F 100,000 3 12 125 15 120 
Standard 3500F 100,000 1.5 6 125 10 240 
Construction 350"F 6,000 15(.75PF)- - - 120 

Automatic Reset- 42soF 100'00II - - - 15 120 U.l. 
High lamp 428°F l00;OOfJ - - - 10 240 
Construction 

Manual Reset 3500F 6,000 5 25 125 15 120 
350"F 6;000 1.5 6 125 10 240 

Single Operation 3500F 1 10 60 - - 240 
35O"F 1 - - 15 240 
3100F 1 - - 25 llO 

Automatic Reset- 350"F 100,000 3 12 125 15 120 
Standard 350"F 100:000 1.5 6 125 10 240 
Construction 

Automatic Reset- 400°F 100,000 - - - 15 120 C.S.A. 
High Temp. 400"F 100,000 - - - 10 240 
Construction 

Manual Reset 350"F 6,000 5.5 20.5 125 15 120 
350°F 6,000 1.5 6 125 10 240 

Automatic Reset 175°C 100,000 - - - 10 250 
Auto Resel-High 2200C 100,000 - - - 10 250 NEMKO 
Temp Construction 
Manual Reset 175°C 200 - - - 10 250 

Automatic Reset 175°C 10,000 1.66 - - lG 250 SEMKO 
Manual Reset 1750C 15 1.66 - - 10 250 

Automatic Reset 175°C lliO.OOO - - - 10 250 SEV 
Manual Reset 1750C 15 - - - 10 250 

Automatic Reset 175°C 80'00II - - - 10 250 BEAD 
Auto Reset High 22O"C 100,000 - - - 10 250 
Temp. Con. 

Automatic Reset 175°C l00,~ 1.66 - - 10 250 DEMKO,UTE 
Manual Reset 175°C 1.66 - - 10 250 

Automatic Reset 175°C 20,000 1.66 - - 10 250 SETI 

Automatic Reset 175°C 100,000 6 - - 10 250 
Automatic Reset- 2200C 100,000 & - - 10 250 WE 
High Temp. 
Construction 
Manual Reset 175°C 20 6 - - 10 250 

Automatic Reset 175°C 100,000 1.6 - - 10 250 KEMA 
Manual Reset 175°C 200 1.6 - - 10 250 

• For complete ratings. please contact our sales engineering department 

For further information on 
your specific design 
application, contact a 
Therm-O-Oisc sales engineer 
at 419-525-8500. 

TI-IERMDDISC® 

EEM 1991 

1320 South Main Street, Mansfield, Ohio 44907 
Phone: 419-525-8500 Fax: 419-525-8344 

Therm-O-Disc, Inc. is a subsidiary of Emerson Electric Co. 

For manufacturers' sales offices, see yellow pages 8·1865 



H-Series and leadless SMSTM 
Hermetically Sealed Thermistors 
are small, rugged and good for use 
up to 40QoC. Their fast response, 
interchangeability and longterm 
stability makes both series ideal for 

temperature sensing and compensation. 
The lead less SMSTM Thermistor is 
designed for applications where surface 
mounting is required. Both sensors are 
available on tape and reel for automatic 
mounting. 

H-SERIES LEADED SENSOR 
~plcal Characteristics Catalog Humber 

• Spacificalion Teet Condition 1H PIH UH 2H 4H 
Resistance @ 25° C. (OHMS) Zero Power 3K-100K 3K-l00K 3K-l00K 2K-5K 200K-IM 

Resistance Ralio ~ 29.85 29.85 29.85 19.80 48.78 

Maximum Wilhstand Temparalure. OC -5510 400 -5510 400 -5510400 -5510400 -5510400 

Operaling Temparalure Range. OC -5010400 -5010 400 -5010400 -5010400 -50 10 400 

Interchangeability OC (see curve reverse side) G-l00OC N/A IOC 

Siabilily (change in resistance) 1~~o'b~rs <.1% <.1% 

OUTLINE DRAWING 
GRADE D L AWG 

lH (3K-8K) .095 .170 20 

lH (10K-lOOK) .070 .150 24 

FIDimenSions In Inches) 21., 

,} _, ~L 8 

9======lO...L 
[ Gold PI.ted Dunwt Leads L D G .... Envelopt: 2H (2K-5K) ITlO .150 24 

AWG. 1.0201 Oi ... 1 

4H (2ooK-1M) .070 .150 24 

SMS™ - SURFACE MOUNT SENSOR 

~plcal Charactertstlcs 2S202 

Zero Power Resistance @ 25OC: 
2.000 OHMS ± 10% 

"25'" Resistance Ratio: "".", 19.80 

'Oissipatlon Constanl (a): milliwalts 2 
OC 

"Thermal Time Constanl (.):(sec.) 8 

Time Constant wilh Stirred 011 (sec.) 1 

Maximum Oparaling (OC) 400 
Temparature: (oF) 752 

OUTLINE DRAWING 

(Varies with 
.205 resistance value.) 

~ r .170 -I 
:~~ o:tr------.ru 111 max. 

t t: Gold plated dumet. 
(Tin plating available.) 

Catalog Number 

2S502 lS103 lS203 lS503 lS104 4S204 

5,000 10.000 20,000 50.000 100,000 200,000 

19.80 29.41 29.41 29.41 29.41 48.78 

2 2 2 2 2 2 

8 8 8 8 8 8 

1 1 1 1 1 1 

400 400 400 400 400 400 
752 752 752 752 752 752 

'The ratio in a 2S"C still air ambient, of the 
power input to raise the Thermistor 
temperature to 12S"C and its temperature 
rise (12S0C-2S0C) above ambient. 

"Time required for a Thermistor to change 
63.2% of the temperature difference bet
ween its initial and final body temperature 
when subjected to a step function change 
in temperature under zero-power conditions. 

.2OC NIA N/A 

<.1% N/A N1A 

·Dissipation Constant-Free Air 
1 H (3K-8K)-4mwrc 
1H (10K-100K) 2H-4H-2mw/oc 

·'Time Constant-Stirred Oil 
1 H (3K-8K)-1.5 sec. max. 

4S504 

500,000 

48.78 

2 

8 

1 

400 
752 

1H (10K-100K)-2H-4H-1 sec. max . 

46105 

1,000,000 

48.78 

2 

8 

1 

400 
752 

"'" . ---'C 'F RrlR25MUlTIPUER 
1~ 2H. ",. 

·55 ., 95 54 \31 .., .., 34 217 45.5 
·215 ., 10.5 '.0 13.2 

0 " 33 2.82 311 
25 n 100 100 100 
3" 100 .58 .62 543 
50 122 " .41 .32 
75 \67 145 \82 "' I . 220 0595 082 "" 12' 257 '" .0205 

150 302 01 0000 .0101 
200 392 7D 0116 .""" 250 2 ."., .""" 110 
300 572 00140 .... , ..... 
350 '" IlOIOJO .0017 000113 
400 '" .000450 10' 000113 

To hndtlle re5lslance of a partlDJlar H-Senes ThemllslOrai anytemperalure 
IIlllllslatJje mulbplylts2S"Creslstancebylhemulllpherforlhat 
temperalUr. 

8-1866 For manufacturers' s.ales offices, see yellow pages 



5300 THERMAL COMPONENTS .. 

TEMPERATURE SENSORS INCAPSULATED IN THERMOPLASTIC 

".,._.._I,Ma family of thermoplastic 
molded probes, provide reliable protection against 
environmental extremes for our line of temperature 
sensors and switches. Use of high performance 
plastics creates a temperature probe that resists 

temperature variations, humidity, chemicals and 
rough handling. 
Many standard sizes and shapes are available, with 
selection of type based on conditions of use. 
Custom deSigns available to your specifications. 

PRECISION SENSOR 
SocIIon 2114 

TEMPERATURE SWl1C11 
SocIIon 2103 

PRECISION SENSOR 
SocIIon 211M 

·.,.....-,;;;---LEAIlS: 18 _ PVC 

ZIP CORD 

AUlO AIIAILAIIlE 
IN II" and 'II" rod, 

TEMPERATURE SWITCH OR PREQSION SENSOR 
SocIIon 21" 

TAB MOUNTED PROTECTORS 

BEVELFORPIPEClAM~P ~/ 
'Jl ",' 

.200 DIA. r-::' '. 
~ 

.,'Qi . 'l.!p4!N--§F 
~480~ SURFACE SENSING 

~ 

iEMPERATURE SWIlCH N.C. 15, 
NORMALLY OPEN OR - _ _ 2. SENSOR HOUSING 
NORMALLY CLOSED N.O. 

PRECISION SENSOR 
Section 2105 

SIDE VIEW 

JACKETED 2 
CONDUCIOR WIRE 

o~ 
T 

END VIEW 

SIDE VIEW END VEW 

PRECISION SENSOR 
SocIIon 2115 

FOR II"PIPE 

.. SCREW HOLE. 

I k- r-1~~m-1 
Over Temperature Brotectors provide shutoff or regulation of 
expensive Power Transistors and protect against over-heating that 
occurs from component failure or short conditions. The sensor is 
an NTC (Negative Temperature Coefficient) device. Unlike fuses or 
bi-metal elements its action is recyclable and has no hysteresis 
effect. Available in resistance packages from lOOn to 100K in 
tolerances of .8% to 40%. 

700 56mm I I 

"Omm r c:=::> ==--
~ = 

INRUSH CURRENT SUPPRESSORS FOR 
SWITCHING POWER SUPPLIES. 
Switching power supplies present high initial 
currents due to filter capacitor impedance 
upon turn-on. The use of NTC (Negative 
Temperature Coefficient) devices limits this 
current to a low value. After current flow 
their resistance becomes negligible and 
offers little voltage drop. 

• TEMPERATURE COMPENSATION AND SENSING 
Oisc Series Thermistors are small rugged Thermistors with close 
electrical tolerances. Their small mass ~ives short thermal time con· 
stants. yet they are not so small that .t is difficult to handle them. 
The tinned copper leads are easily soldered into electrical circuits. 

II/II!I 
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CONVENIENT AND RELIABLE 
TEMPERATURE CONTROL 

Miniature temperature switches use an electro-ceramic element 
instead of a bimetallic switch. The Reed Switch Temperature 
Sensor works on these two principles: a reed switch actuation 
occurs liecause of changes in strength of a magnetic field in the 
vicinity of the contact gap; and certain materials exhi.bit gr~at 

. changes in magnetic reluctance when the temperature IS vaned 
in the vicinity of the material's curie temperature. 
The unit has good response time, and is operable in a variety of 
atmospheres and solutions. Variations in configurations suitab!e 
for installation in automotive engine crankcases and automatic 

MOLDED SWITCHES 

Switcliles feature sin~1I size for fast response. 
epoxy package resists most chemicals and 
is good for use up to 115°C. Standard units 
fr.om 0° to 1150C are available lin five degree 
nominal increments. 

SPECIFICATIONS 
ST Form B (NC) SPST Form A (NO 

CONTACT RATING Walts lOW maximum 
• Volt Amps - 12 V.A. maximum 

VOlTAGE Volts D.C. - 100 VOC maximum 
Volts A.C. - 120 VAC maximum 

CURRENT Carry - I amp maximum 
Break - I amp JIIaximum 
Make - .5 amp maximum 

OPEN TEMPERATURE - NOMINAL 5° increments starting al OOC 
TOLERAIICE +5°C 
RESET DIFFERENTIAL 10°C maximum 

IIHIIT .. PnIIINTIAL 10"C muimum 

: " .. ," 
~? 

TOROID MAGNETS 

transmissions, or mountings tor use in computer cabinets are 
possible. Other applications include oven over-heat alarms, cor
rosive liquid temperature control, food freezer thaw warnin'g and 
cooling fan stop indication. This switch replaces many thermally 
actuated devices now used where increased life is required or 
protection of the switching contacts from adverse environments 
is deemed desirable. . 

SPOT FormC 

SPOT Form C 
Walts lOW maximum 
Vol Amps - 12 VA maximum 
Volts D.C. 100 VOC maximum 
Volts A.C. - 120 VAC maximum 
Carry - 1 amp maximum 
Break - I amp maximum 
Make - .500 amp maximum 
5° incremenls starting at OOC 
+5°C 
10°C m .. imum 

SURFACE MOUNTING BRACKET 

"'''''''''1 (U''',M'l .....,:;j-------, ... 

~ [}==+ 
1 ... - I 

l,d 

SPST Form B (NC) 
SPST Form A (NO) 

KEVTOORDEAIHG, 
Mm ~ A~B 

t t t 
liImp. SwtIch Temp. In OC Form 

~:"'5OB 

15 -t· 
Temp S, ... ,ICI'I Temp 'n·C 

",,0'. 

FOt.. 

SNAp·ACTION BI-METAL SWITCHES ZUIomo 

The electrical switch of the SAS is operated by a thermally-responsive fC1,.938.' , --r 

~ \II INCH 90- E)(TENQED 
BRASS IILAIlE 

Ihinch diameter bimetal disc, Tile switch is used as a temperature limiting 
or regulating thermoslat, Because of its relatively small size and inexpen-
sive design, it is suitable for a vast array of applications. 63316 ST~~7e~25S:lHOlE 

Fealullll SPEClFlc:ATIOIIS 
Impact AI:IIan:The bimetal disc of the SAS is factory calibrated at both its 
top and bottom temperelures, When the disc, which is dished like a 
saucer, reaches its calibrated temperelure it suddenly snaps through and 
imparts its kinetic energy to the bumper, then to the contacts. The 
resulting high speed of contact separation insures long life at high elec
tricalloads, and a minimum of radio and TV interference, 

""""""_T 
""""""-
CCINfIOCTMIIIIG-OC -___ LOAD 

OPEN __ _. 
RESET DlFFEREtmAL 

.733 

~ 
L.:.J 
15.~DIA. 

ijr-~ .... .... . , 

SPST form A (NO) or form 8 (NC) 

WIdII-24OD,maximum N; 
1M AmpI-125 VA. lMIIimUm N:; 

YoIII~V.A.malmuInDC 

\A:IIts DC. 120 VDC mMi ..... m 
YaIeI A.c.--240 w.c maximum 

Carry-10.rlp maximum N; 
Carry-.25 .,.rnaximum 00 KEY TO CR»ERING: 

SAS xx, 
5· .......... oIOOC t , .,,,, , ... - .... p<nOC 

25°mulmum 1lWIII'U!!:IAIISOiiI , 11 

__ TI-IER~~/SC' 1320 South Main Street 
Mansfield, Ohio 44907-0538 
(419) 525-8450 

MIDWEST COMPONENTS PRODUCT GROUP FAX (419) 5258344 

8-1868 For manufacturers' sales offices, see yellow pages 
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~----~--~====-=-----~ ~~ 

LEADED 0 The Tempsistor@ is a temperature 

fO~ 
compensator designed to offset the 
temperature drift of metallic and 

lK-.150 semi-conductors. Applications include 
2K-.150 pressure transducers, opto amplifiers, 3K-.300 

f-! inductive motor controllers, and auto-

1.125 matic gain controls. Small size can 
Typ [}-0.020 Dia. replace lie watt or resistors. 
1-- 0.002 

The Tempsistor@is'available in resist-Dimensions 
are in ances from 10 to 12K ohms at 25°C. 
inches. ~u 

SMS'· - SURFACE 
Both devices are available on tape 

MOUNT SENSOR 
and reel for automated assembly. 

-I~I- ................. T....,..... CIIncIIIIIIIcI 

T .... R I R IIUIpIIIr 

OJ~-
RESISTANCE VALUE (Ohms) 

'C 'F lN1I/ IN2OI1 1-2.71(1/ 3.3-311(\1 

21<5-.22 max. -25 -13 .13 .66 .66 .81 
3KS-.42 max. 

I-I~ 
0 32 .88 .82 .81 .83 

25 77 1.00 1.00 1.00 1.00 
50 122 1.15 1.21 1.19 1.19 

./17 max. 75 187 1.32 1.44 1.39 1.37 
_U 100 212 1.49 1.88 1.58 1.52 

TEIRISTOBI!I 125 257 1.88 1.94 1.75 

SPECIFICA'noNS 150 302 1.89 2.21 

DISSIPA1ION CONSTANT • Style 1K and 2K = 2.5 MWfOC Style 3K = 5 MWfOC 

TIME CONSTANT· Style lK and 2K = 8 sec. in still air, 1 sec in rapidly stirred oil. 
SIyte 3K = 19 sec. in stiD air, 2.2 sec. in rapidly stirred ai. 

STANDARD ZERO-POWER RESISTANCE VAWES (OhmI) 
It 25'C AMBIENT TEMPERATURE 

10 11 12 13 15 16 18 20 
100 110 120 130 150 160 180 200 

1000 1100 1200 1300 1500 1600 1800 2000 
10000 11000 12000 

33 35 39 43 47 51 56 62 
330 350 390 430 41Il 510 560 620 

3300 3500 3900 4300 4700 5100 5600 6200 

PARI' NUMBER DESIGNATION: XXX-XXX-X 
LEADED DEVICE 

22 
220 

2200 

68 
680 

6800 

SPECIFY ONE OF THREE CHOICES FOR FIRST 2 Dms 
1K - Resistance range 10.a20 Operate limp. 15O"C 
2K - Resistance range lK-3.0 K Operate Temp. 125"1: 
3K - Resistance range 3.3K-12K Oper.ie limp. 100"C 

SMS'" • SURFACE MOUNT SENSOR 
SPECIFY ONE OF THREE CHOICES FOR FIRST 3 DIGITS 
11<5 - Resistance range 10-a20 OperlE llfT1l. l5O"C 
2I<S - Resistance rillge lK-3.0K Operale limp. 125"1: 
3I<S - Resistance range 3.3I<-12K ~te li!mp. l00"C 

NEXT 3 DIGITS DENOI'E RESISTANCE YAWE AT 2soc. 
1st dig~ denotes 1st significant figJre 
2nd ~ denotes 2nd significanl figure 
3rd dig~ denotes muhiplier by Ihe power of 10 

24 
240 

2400 

75 
750 

7500 

LAST DIGIT OF PARr NUMBER DENOTES TOLERANCE AT 25'C. 
L - ±20% K - ±lO%(standard) J - ±5% 

EXAMPlE OF fART NUMBER SPECIFICRION (FOR WDED DEVICE) 
2K-272-K 
Part v.oold be a .150" long body, 2.7 K ± 10% @2SOC. 

27 30 
270 300 

2700 3000 

62 91 
820 910 

8200 9100 

----PI'C 
SELF REGULATING DISPLAY HEATER 
The liltique self-regulating heatinl effects 01 speck:Hy doped ceramics 
are utilized to create a new type heater 101 liquid cryst.1 or ottler 
temperature sensitive displays. These devices produce heat at cold ~ 
temperatures and curtail heali,. al normal or high temperatures. This 
feature allows its use in battery operated instrumenls due to low normal I 

current drain .. Use of Ihis.heater allows a bfoaderapplication Old.is- .' , .. I~ I iii' 
plays by removing the adverse effects 01 temperature. r '\ 

Heater is attached to reverse side of dispaay with thermally conductIVe ; . 

:l1fci:t ~f ~::o~d~S~~'pe~ru::\~g ;Ci~: ~iS~~{~t~~:::~ 
Actual performance 01 the display will depend upon manufacturers 
specifications. 

ORDER 
NUMBER 

CDHOO1 

CDHOO2 

CDHOO3 

STANDARD LEADS; 
22 AWG6"LONG 

SIZE' 
LXW 

2.0" x .g" 

3.1'·)C 1.1" 

3.6")C 1.1" 

·Other lizel .... Iable - con,ull faclory 

POSITIVE OVER TEMPERATURE 
PROTECTORS 

Therm-O-Oiscs' OVer Temperature Protector 
provides shutoff or regulation of .xpensive 
RF or AF Power Transistors. Protects against 
owr heating lhal occurs from QUIpu1 slage 
component failure, antenna breakage, or 
sheri conditions. 
Unlike fuses or bl-metal elements its action is 
recyclable and has no hysteresis effect. 

DISPLAY 

,OCICON, GREAS. "'" 
OR 7~----<> POWER ADHESIVE -----0 SOURCE 

CDHHEATER 

OPERATING NOMINAL RESISTANCES 
VOLTAGE" R@-3S·C R@SO·C 

12-28 AC or DC 5 OHMS 1500 OHMS MIN. 

12-28 AC or DC 3 OHMS 1000 OHMS MIN. 

12-28 AC or DC 2.5 OHMS 750 OHMS MIN. 

"SCAEWHOlE 

THE POSITIVE WAY TO SENSE, MEASURE. 
CONTROL, REGULATE AND PROTECT. 

temperature. At customer specified 
temperatures the resistance rises 
abruptly from a low value to a high value. 
This resiSlance shift Is Infinitely 
repeatable and has no hysteresis 
associated with its action. 

PTe switching thermislors are lhermally 
sensitive resistors which exhibit large 
positive increases in resistance with 

• 

TYPICAL PTe RESiSTAHCf' 
V$TEt.F£RATUReCURVE 

v 

TEMPERATURE 

I 

TVPIC ...... VOLTAGE CURVE 
vs CURReNT 

CURRENT 

eM 0=. 

Write for your FREE PRODUCT 
CATALOG or for immediate 

answers, call one of our 
application engineering 
speCialists at 419-525-8450. 

For manufacturers' sales offices, see yellow pages 



THERMAL COMPONENTS 

r78' IMAX~----,-

The advanced SAF Series Airflow Switch provides early detection and protection 
from overheating in mainframe computers and peripherals, large power supplies; 
HVAC applications, medical diapnostic equipment, and other complex electronic 
systems requiring forced air cooling. 

--r--~ 1 .350~ I ~ I ~AX. 
-.1=::f r iii i .450 

This highly Innovative, low profile airflow sensor is also easily mountable directly 
on the most densely populated circuit boards, on equipment racks with as little as 
.625 inch spacing between boards, on sockets or bracket mount plenums. All SAF 
models are complete, self contained sensor/alarm devices - no additional circuitry 
or signal conditioning as required . 

. 062 ~~~r 

-l~.~40DIA. TYP. 

AIR FLOW SENSORS LS Series 

Outline Dimensions 

MILITARY APPLICATIONS 

Specifications 
Input voltage: +5 VDC (±5%) 
Power Dissipation: ~ w max 
Output: open collector, solid state, able to sink up to 100 MA to ground, from DC 
Sources up to 30V 
Sensing Range: 50 to 1500 F.P.M. 
Sensing Tolerance: :1:25 F.P.M. or ±10%, whichever is greater 
Ambient Range: +1 O"C to +60"C ambient temperature compensation curves 
available 
Sensitivily: ±25 F.P .M. from actual setting 
Hysleresis: Series SAF1005 (standard Model) is typically 10% of the setting 
Mounting Accessories 
• Military Socket Assembly with leads, no mounting bracket-PN 4-1-261 (Switch 

not included) 
• Bracket only with leads attached to SAF Sensor-PN 4-1-270 
• Socket Assembly with mounting bracket and leads-PN 4-1-260 

• Available for varied 
voltage sources 

• Built in time delay 
interval ignores transient 
airflow interruptions 

• Ambient compensated 
design provides stable 
performance under wide 
ambient 

• Rugged design meets 
MIL shock/Vibration/ 
ambient requirements 

• No additional circuitry 
required 

Specifications 

Heater Voltage: 5V., 12 V., 28 V., or 115 V. AC/DC 
Other voltages available 

Input Power: 4 Watts, nominal 
Contact Rating: 2 A. resistive up to 115V. AC 

1 A. resistive up to 32V. DC 
Usable ± 10% of nominal, voltage 
Voltage Range: variation chart available 
Setting: 75 to 1000 F.P.M. 
Response Time: 1 to 20 seconds (depending on 

setting and air velocity prior to 

Temperature 
Range: 
Vibration: 
Shock: 

stoppage) 
-55"C-85"C, energized 

1 Og to 500 Hz. 
50g for 11 msec. 

TEMPERATURE SENSORS Electrical Thermostats 
VE SERIES SURFACE TEMPERATURE SENSOR C-8 SERIES AMBIENT TEMPERATURE SENSORS 
VE Surface Temperature Sensors have a unique dual bimetal design which pro
duces larger forces and contact motion than ordinarily found in devices of this 
size. Intimate coupling between the mounting base and actuating elements pro
duce an exceptionally fast response time. Contact chatter is eliminated and the 
unit has no resonant points below 2000 Hz. 

Specifications 

Setting 
Tolerance: 
Contact: 

±5°F (±3"C) 
SPST open on rise or 
SPST close on rise . 
3A.@115VAC 
Resistive 
1 A.@32VDC 
Resistive 

Vibration: 25 g to 1000 Hz 
Shock: 50 g, 11 ms 
Temperature 
Range: O"C to + 150"C 

.062 DlA. HOLE 

311. 

~ 
112 MAX. 

LC:==:::=======:::::J 

• UN" D ... N ..... 'ON"Gs I 

Direct replacement for fenwal Series 
32410/32411-The Fenwal Company discontinued 
this popular surtace sensing series in 1987-The 
Warren GV Series VE Thermostat mounts on the 
same 1.00' centerline as a direct replacement 
meeting all electrical and lhermal reqUirements of 
the lonmer unit. 

WARREN 

C8 Sensors are based on a differential expansion principle, comparing the expan
sion or contraction of the outer shell in relation to an internal member that is not 
affected by temperature. The differential in expansion of these two members is 
then multiplied by the internal mechanism and transferred as a motion to the con
tacts. The contacts are built in a separate fused glass header with a minimum cur
rent path to reduce self-heating effects. 

Specifications 

Setting 
Tolerance: ±5°F (±3"C) 

Vibration: 109 to 2000 Hz 
Shock: 10 g 11 ms 

Contact: SPST open on rise or close on rise 
Rating: 5A@115 VAC 

Temperature 
Range: -25"C to + 150"C 

Resistive 
lA@32VDC 
Resistive 

~9I32~~1/16 IA. 

.050 

31'.~ ~.062 OIA. HOLE 

~6 

I 
2-3/4 

MI 
r.500-l 

TYPEC8-C .TYPECB-B 

T~"4R 
1-7116 .62SR 

1 . 5J64 DIA. 3 HOLES 
SPACED 120"' 

TYPEC8-F TYPEC8-P 

1 Apollo Drive· Whippany, New Jersey 07981 ·201-386-1200· Fax: 201-386-9331 

8·1870 For manufacturers' sales offices, see yellow pages EEM 1991 
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1832 West Collins Avenue· Orange, california 92667 
Telephone: 714-639-1000 • FAX: 714-639-1220 

PRECISION INTERCHANGEABLE THERMISTORS 
U.S. Sensor's precision interchangeable thermistors are low cost, highly accurate, stable 
devices designed specifically for temperature sensing, control and compensation applica· 
tions. They are particularly suited for uses where Iheir precision interchangeability eliminates 
the necessity for costly individual circuit calibration. 

Features 
• LowCost 
• Long life 
• Encapsulated 
• Fast thermal 

time response 

O.OOB·· DIAMETER EPOXY COATING 
TINNED CO~ER WIRE CJ 

\---1.5"MIN---j 

, High stability 
• Highly accurate 
• Curve matched 

STANDARD LEADED CHIP THERMISTORS 

J..-CD 0.095' MAX 

T 

U.S. Senso~s leaded chip thermistors are manufactured using the same state of the art man· 
ufacturing techniques as those used to produce precision interchangeability devices. This 
results in devices with superior long term reliability characteristics especially suitable for tem· 
perature control and temperature compensation applications. 

Features 
• Low cost • Small size • High stability • Fast thermal response 

WIRE SOLDERED TO CHIP J...- 0 OOB" DIAMETER 
TWOSIDES~ TINNED COPPER WIRE EPOXY COATING I 

===~~~__ DIM "0" '- ~.....L 
TINNEDCOPPER7 T ~ o 0.095" MAX 
1.5' MIN LENGTH !--1.5'MIN-----\ T 

UNLEADED CHIP THERMISTORS 

U.S. Sensor's unleaded thermistor elements are designed for use on hybrid substrates, inte· 
grated circuits or printed circuit boards. They have silver metallization on their top and bottom 
surtaces which is suitable for various contact techniques including wire bond, epoxy or solder. 
Since they are manufactured using the most advanced equipment and technologY available, 
their dimensional parameters are extremely uniform making the devices espeCially suitable 
for use with automatic handling and placement equipment. 

Features 
-loIM'L" 

• Surface mountable 
• Small size 
• Lowcost 
• Fast thermal response 

GLASS ENCAPSULATED THERMISTORS 

DIM "T" 
(THICKNESS) 

Features 

SPECIFICATIONS 
Part Resistance Interchangeability R-T BETA(K) _Ratio MAX OpenItlng 

Number @25"O ToleranceQ.70"C Curve 0-511"0 25-125"0 Temp. "C 

AT102E2 1000 0.2 E 3265 17.3 100 
ATt02F2 1000 0.2 F 3420 19.1 100 
AT222J2 2252 0.2 J 3890 29.3 120 
AT302J2 3000 0.2 J 3890 29.3 120 
AT502J2 5000 0.2 J 3890 29.3 120 
AT103J2 10000 0.2 J 3890 29.3 120 
AT203J2 20000 0.2 J 3890 29.3 120 
AT303J2 30000 0.2 J 3890 29.3 120 
AT303H2 30000 0.2 H 3810 29.2 120 
AT503J2 50000 0.2 J 3890 29.3 120 
AT503R2 50000 0.2 R 4140 38.1 120 
AT104R2 100000 0.2 R 4140 38.1 120 

Part • Part. Resistance • ReslSlanee R-T BETA(K) DIU "0" IlaxOperating 
Coated Uncoated @25"O TaI±'%. Curve 0-511 Temp. "0 
SC102E2K SC102E1K 1000 10 E 3265 .095 150 
SC102F2K SCI 02Fl K 1000 10 F 3420 .095 ISO 
SC222J2K SC222J1K 2252 10 J 3890 .095 150 
SC302J2K SC302J1K 3000 10 J 3890 .095 ISO 
SC502J2K SCS02J1K 5000 10 J 3890 .095 150 
SC103J2K SC103J1K 10000 10 J 3890 .095 ISO 
SC203J2K SC203J1K 20000 10 J 3890 .095 150 
SC303J2K SC303J1K 30000 10 J 3890 .095 150 
SC303H2K 8C303H1K 30000 10 H 3810 .095 150 
SC503J2K SC503J1K 50000 10 J 3890 .095 150 
8C503R2K 8C503R1K 50000 10 R 4140 .095 150 
8Cl04R2K SC104R1K 100000 10 R 4140 .095 150 
-Resistance Tolerances of 1%, 2%, 5'% and 20% are available upon request 

Part Resistance "Resistance R·T BETA(K) Nominal DlmeRSions " Inches" 
Number @25"O Tol±% Curve 0-511"0 DIM "L" DIM "W" DIM "T" 
SCl02E1K 1000 10 E 3265 0.040 0.040 0.D15 
BC102F1K 1000 10 F 3420 0.045 0.045 0.015 
SC222J1K 2252 10 J 3890 0.070 0.070 .0.010 
BC302J1K 3000 10 J 3890 0.065 0.065 0.010 
BC502J1K 5000 10 J 3890 0.055 0.055 0.015 
BCl03J1K 10000 10 J 3890 0.040 0.040 0.D15 
BC203J1K 20000 10 J 3890 0.030 0.030 0.015 
BC303J1K 30000 10 J 3890 0.025 0.025 0.020 
BC303H1K 30000 10 H 3810 0.040 0.040 0.D15 
BC503J1K 50000 10 J 3890 0.020 0.020 0.020 
BC503R1K 50000 10 R 4140 0.050 0.050 O.ot5 
BC104R1K 100000 10 R 4140 0.035 0.035 O.ot5 
'Resistance Tolerances of 1%, 2%, 5% and 20% are available upon request 

Part Resistance *Resistanc& R-T BETA (K) 
Number @ 25°C (Ohms) Tol±'%. Curve 0-50°C 

202FG1K 2000 10 F 3420 U.S. Sensor's glass encapsulated thermistors are manufactured 
using super stable NTC chips which are hermetically sealed in a 
glass (0035 diode style) package. The result is a device which 
exhibits excellent long term reliability and stability even when sub
jected to severe environmental or thermal conditions. Their uni
form dimensions and axial lead conliguration makes them espe
cially suitable for use with automatic insertion equipment. 

• High temperature capabili ty(·55 to +220 °C) • Low cost 502FG1K 
103FG1K 

5000 10 F 3420 
10000 10 F 3420 package • High stability 

203JG1K 20000 10 J 3890 
OOY .075" MAX 253JG1K 25000 10 J 3890 

---L- 503JG1K 50000 10 J 3890 
I:=> 753JG1K 75000 10 J 3890 

104JG1K 100000 10 J 3890 

• Hermetically sealed glass 

o~'::g" GLASSB 
1.0'L~ 

.'60"MAX-\ I=r- 'Resistance Tolerances ott 1 %, 2%, 5% and 20%ar. 

STANDARD PROBE ASSEMBLIES 

U.S. Sensor manufactures a complete line of probes and assemblies suitable for tempera
ture measurement and control in a variety of commercial, industrial and military applications. 
Most probe assemblies can include one or more of the thermistors listed in this catalog. U.S. 
Sensor's highly skilled applications 6132 ALUMINUM HEX HOUSING 
engineering personnel are available ~THrAO SENSOR POTTED IN WELL 
to aid in the design of Ihe most '11 II~= 
advantageous housing and .2501 U,~ = 

f I· t' ~ LEADS' 26 AWG sensor or your app Ica Ion. T .250" L.375·--l STRANOED TEFLON® 
r r INSULATED 12' LONG 

CUSTOM PROBES AND ASSEMBLIES 

available upon request 

Part Resistance *Reslstanca R·T BETA (K) Max. Operating 
Numbe, @ 25°C (Ohms) Tol±% Curva 0-50°C Temp. aC 

8P102F1K 1000 10 F 3420 150 
Sf'222J1K 2252 10 J 3890 lSO 
SP302J1K 3000 10 J 3890 150 
SP502J1K SOOO 10 J 3890 lSO 
8Pl03J1K 10000 10 J 3890 ISO 
SP203J1K 20000 10 J 3890 150 
SP303J1K 30000 10 J 3890 lSO 

'Resistance To~rances of 1%, 2%, 5% and 20% are 
avai~ble upon request 

U.S. Sensor manufactures a complete line of probes and assemblies suitable for temperature measurement and control in a variety of commercial, industrial and military applications. Most probe 
assemblies can include one or more of the thermistors listed in this catalog. U.S. Senso~s highly skilled applications engineering personnel are available to aid in the design of the most advantageous 
housing and sensor for your application. 

INRUSH CURRENT LIMITING POWER THERMISTORS 

U.S. Senso~s inrush current limiting power thermistors are specially formulat
ed and processed NTC thermistors suitable for suppressing high inrush cur
rents in switching power supplies and other applications where the high initial 
starting currents are undesirable. Their unique desi9n enables them 10 handle 
extremely high current and voltage levels. In a typical power supply applica
tion, the deVice is used in series with the filter capacitors. Upon application of 
the initial voltage, the device, due to it's relalively high resistance, limits the 
current flow to an acceptable level until the capacitors are charged. Thereafter, 
the device decreases in resistance substantially to a level where the voltage 
drop across it is negligible. 

!-,.o·MIN--1 
J... 

OIM''S" =====""" 
T TINNED SDLOERABLE WIRE 

-I rOIM'T , 
COATING 

Part 
Number 

8S2R018 
S82R505 
882R507 
SS2R509 
8S2R510 
882R515 
8S4R008 
885R002 
885R005 
8S5R007 
SS7R004 
8810003 
8810005 
8810.008 
8820002 
S840002 
8840003 
S812103 

80 Imax/MAX Rlmax 
Resistance SleadyStata Resistance 

@25°C±2O"I. Current @MAXCurrantn 

2.0 18 0.030 
2.5 5 0.050 
2:5 7 0.050 
2.5 9 0.040 
2.5 10 0.040 
2.5 15 0.030 
4.0 8 0.070 
5.0 2 0.250 
5.0 5 0.150 
5.0 7 0.070 
7.0 4 0.150 

10.0 3 0.200 
10.0 5 0.250 
10.0 8 0.100 
20.0 2 0.500 
40.0 2 0.600 
40.0 3 0.500 

120.0 3 0.900 

EEM 1991 For manufacturers' sales offices, see yellow pages 

Dimension "0" Dimension "T" 
MAXovar MAX over 
Coating Coating 

0.900' 0.350" 
0.475' 0.200' 
0.600" 0.250' 
0.600' 0.250" 
0.900" 0.250" 
0.900' 0.300" 
0.670' 0.235" 
0.400' 0.200' 
0.600' 0.250" 
0.600' 0.250" 
0.600' 0.250' 
0.450' 0.200" 
0.600' 0.300" 
0.900' 0.350" 
0.500' 0.200" 
0.500" 0.200' 
0.700' 0.250" 
0.925' 0.250" 

Lead 
Diameter 

(NOM) 
.040" 
.032' 
.032' 
.032' 
.040' 
.040" 
.040" 
.032' 
.032" 
.032" 
.032" 
.032" 
.032' 
.040" 
.032" 
.032' 
.040" 
.040" 

Dimension lOS" 
(NOM) 
0.310" 
0.200" 
0.310' 
0.310" 
0.310" 
0.310" 
0.310" 
0.200' 
0.250" 
0.310' 
0.250" 
0.200" 
0.310' 
0.310" 
0.200' 
0.200' 
0.310" 
0.310' 
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I fiTiTiil.1 sa!aclion 
LaJlLLI BUlda 

SENSORSITRANSDUCERS 

American Aerospace 
Controls B·1876 

Approved Purification B·1878 

Morgan-Matroc B·1921 

Murata Erie North B·1922 

Ocean Motions B·1924 

Ohio Semitronics B·1925 

Setra Systems B·1948 

Transducers & 
Systems B·I947 

ENCODERS, SHAFT ANGLE 

BEl Motion Systems Co. B·1879 

Canon USA Inc. B·1886 

Clarosta! Mfg. Co. B·I888 

IVO Industries B·I906 

Lucas Lede. Inc. B·1915 

Micro Mo Electronics Inc. B·192O 

Sumtak Electronics B'1950 

US Digital Corp. B·1952 

Vern~ech Div.Nernitron Corp. B·1956 

8·1872 

v 
v 

Iransducers/encoders-5500 

,I 

v v v 
v 

v 
v 
v v 

v v v 
v v 

v 
v v 
v v 
v v 

FDr manufacturers' sales offices, see yellow pages 

v 
v 

v v v 
v 

Fiber 

Linear encoders 

V MIL 

V Sensors: Liquid 
level, temperature 

v 
v 

Piezoelectric ceramic 
shapes 

Motion,IR 

v 

Inclinometer 

EEM 1991 



riTiTiil selection 
L.a!lLU guide 

TRANSDUCERS 

ACCELEROMETERS 

Entran Devices Inc. 8·1892 

Setra Systems Inc. 8·1948 

Vibra-Metrics 8'1957 

Wilcoxen Research 8'1959 

EEM 1991 

v 
v 
v 

v 

TRANSCEIVERS: Ultrasonic 

v v Bialek Industries 8·1885 v v 

v v 
Contaq 8·1889 v v 

v v 
Ocean Molions 8·1924 v v v 

For manufacturers' sales offices, see yellow pages 8-1873 



L ARIES 
ULAS-CHARTS 

PR CT SELECTI . N UIDES 

C ~E~TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

91'/92 EDITION OF EEM 
Abbreviations/Acronyms 

A-1114, 8-1037, C-1116, 0-1068 
AC Power Supplies, Product 

Selection Guide 
ASCII Code 
BatteHe~, Product Selection Guide 
Batteries & Fuel Cells, 

Characteristics 
Cabinets, Enclosures, Racks & 

Chassis, Product Selection Guide 
Capacitors, Basic Formulas 
Capacitors, Miniglossary 
Capacitors, Product Selection Guide 
Coils, Chokes, Inductors, 

Product Selection Guide 
Conductors, Maximum Current Capacity 

of Copper & Aluminum 
Connectors, Miniglossary 
Connectors, Terminals & Sockets, 

Product Selection Guide 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide 

DC Power Supplies, Product 
Selection Guide 

Delay Unes, Product Selection 
Guide 

Dielectrics, Thermal Conductivity 
Discrete Semiconductors, Product 

Selection Guide 
Displays, Readouts, & CRTs, 

Product Selection Guide 
EBCDIC Code 
Encapsulation, Miniglossary 
Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 
Selection Guide 

Fiber Optics, Miniglossary 
Fiber Optics, Product 

Selection Guide 
I Filters, Power, Product 

Selection Guide 
Filters, Signal, Product 

Selection Guide 
Instruments, Test & Measuring, 

Product Selection Guide 
Interconnection Systems, Product 

Selection Guide 
Keyboards & Keypads, Product 

Selection Guide 
Lamps, Ughts, & Indicators, 

Product Selection Guide 

t 

0-2146 
0-1086 
0-1427 

0-1468 

C-1003 
A-1078 
A-1054 
A-1003 

C-1825 
C-1329 

C-1149 

A-1300 

0-1501 

A-1493 
C-1709 

A-2082 

8-1032 
0-1110 
C-1126 

C-1601 
8-1224 

8-1214 

A-1609 

A-1651 

0-1207 

C-1678 

8-1794 

8-1135 

Logofinder & Trademark Directories, 
Microwave Components, Product 'i 

Selection Guide 
Military Qualified Products Ust 
Motors, Drives, & Rotating Components, 

Product Selection Guide 
Opto Semiconductors, Miniglossary 
Oscilloscopes, Product 

Selection Guide 
Panel Hardware, Product 

Selection Guide 
Panel Meters, Analog & Digital, Product 

Selection Guide . 
Potentiometers, Trimmers, Controls, & 

C-901 

A-1746 
8-1002 

8-1233 
8-1334 

0-1406 

C-1582 

0-1340 

Rheostats, Product Selection Guide A-2013 
Power Supplies, Miniglossary 0-1522,0-2184 
Power Supplies, AC, Product 

Selection Guide 
Power Supplies, DC, Product 

Selection Guide 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide 

Relay Contact Forms 
Relays, Electromechanical, 

Miniglossary 
Relays, Product Selection Guide 
Resistor Color Codes 

0-2146 

0-1501 

8-1347 
8-1550 

8-1449 
8-1397 
A-1924 
A-1835 Resistors, Product Selection Guide 

Servo Components, 
Miniglossary . 8-1270,1>-2244 

SI Units, Basic Guide To, 
A-2080, 8-1666, C-1362, 0-2246 

Solenoids, Product Selection Guide 8-1614 
Switches, Product Selection Guide 8-1639 
Symbols-International Authorities 

A-1139,8-1024,C-1156,0-1090 
Thermal Components, Product 

Selection Guide 
Thermal Conductivity of Dielectrics 

at Room Temperature 
Thyrlstors/High Power Diodes, 

Miniglossary 
Timers, Miniglossary 
Trademark & Logofinder 

Directories 
Transducers & Encoders, Product 

Selection Guide 
Transformers, Product 

Selection Guide 
Wire & Cable, Product 

Selection Guide 
Wire Gauges~Diameter, Area, 

Copper Weight 

8-1831 

C-1709 

A-1728, A-2084 
8-1409,0-1149 

C-901 

8-1872 

A-2131 

C-1705 

C-1864 



5500 TRANSDUCERS & ENCODERS 5500 ... C HOM ET E R5 For accuracy, fast ~espo~se time and reliable, long-Ias~ing 
• M performance, specify Alfpax tachometers and magnetic 

AN D MAG N ET I C speed sensors. Contact Airpax, Cheshire Industrial Park, 
Cheshire, CT 06410. (203)271-6000. Fax (203)271-6100. 

5 PE E D 5 E N 50 R5 For nearest dist~butor ~~ll: 1-800-982-0030. 

Tachtrol® ~peed/Rate Monitor 
A single input digital instrument, this speed/rate monitor offers 
fast-response, high-precision monitoring. Measured values are 
displayed in engineering units: RPM, FPM, frequency or other 
values. Rugged, easy to set up, yet costs less than competitive 
models. 
Features: 
• Single-channel precision speed or rate monitoring. 
• Period mode measuring system. 
• Five-digit auto-ranging .56" LED display; full or partial auto

ranging with leading zero suppression. Updates twice per sec. 
• Active or passive sensor input; accepts any pulse output 

device, magnetic digital speed sensor. 
• Meets MIL-8IOC shock and vibration. 

Tachtrol® 3-Dual Input Digital Tachometer 
Single or dual channel instrument, this computing tachometer 
measures input frequencies and displays the resulting 
quantities in RPM, FPM, % Draw and other rates. A unique 
method of setting conversion factors and instrument 
functions allows easy configuring or altering at any time. 
Features: 
• Measures speed or frequency (2 Hz to 30,000 Hz). 
• Active or passive speed sensor inputs. 
• Auto ranging LED display. 
• Meets MIL-810C shock and vibration. 

70084-1713-111 Low-Cost Molded Magnetic Speed 
Sensor 
Stainless steel housing and one-piece construction, this speed 
sensor has interior section coated with epoxy resin to resist 
both oil and moisture. 
Features: 
• Wide operating and storage temperature range: - 40°F to 

300°F 
• 190-volt minimum output (P-P). 
• Mates with MS3106A-IOSL-4S. 

r~~) • 

A North Amencan Philips Company. 

Tach-Pac® 3 

IIfIdI/IiIt. 
lACH ~"'A • .3 

DJ&nAl '1W1.1'SS tP;fl~Q"H. 
M', .. AUDI .. A,., n.,.. u .• · .. $;p-l] 

The single channel, microcomputer-based Tach-Pak®3 uses 
adaptive period averaging which permits a combination of fast 
response and high accuracy. It measures input frequency and 
converts the resulting quantities to a meter output, an analog 
output, and four relays. A unique method of setting instrument 
functions permits them to be easily configured or altered in the 
field at any time. 
Features: 
• Measures frequency from .0625 to 30,000 Hz. 
• Active or passive sensor inputs: accepts input from any 

frequency source. 
• Response time-50 millisecond updates above 100 Hz. 
• Field programmable. 

7085-1010-001 & 085·101-0005 Passive Magnetic 
Speed Sensors 
Convert mechanical motion to AC voltage. The frequency of the 
AC signal is exactly proportional to the speed or RPM. 
Features: 
• No moving parts. 
• Wide temperature range. 
• Stainless steel housing. 
• UL/CSA and FM listed, intrinsically safe sensors available. 

70087-3040-070 & 087-304-0036 Active Magnetic 
Speed Sensors/Zero Velocity 
Either speed sensor can be used to sense the speed of any 
rotating machinery, including motors, generators, turbines, 
compressors, conveyors-wherever speed or RPMs need to be 
monitored. 
Features: 
• Low cost. 
• 12V ± 2VDC power supply. 
• - 25°C to + 70°C operating temperature range. 
·087-304-0036 is UL listed. 
• DC to 10K Hz frequency. 
• UL/CSA listed sensors available. 

AI RPM 
EEM 1991 For manufacturers' sales offices, see yellow pages 8·1875 



AlTlerican Aerospace Controls Inc. 
570 SMITH STREET, FARMINGDALE, NEW YORK 11735 0 PHONE: (516) 694-5100 0 FAX: (516) 694-6739 

FS OUTPUT ACCURACY 

0.25, 0.5, 1, 5, 10, 20, 25, 50, 100, 150, 200, 250Aac @ + 5Vdc 0.5 % FS 
0.25, 0.5, 1, 5, 10, 20, 25, 50, 100, 150, 200, 250Aac @6OHz + 5Vdc 0.5 %FS 
1,2,5,10, 20Aac (In-line connection) + 1mAdc 0.25%FS 
2, 5, 10, 15, 20, 25, 30, 40, 50, 75, 100, 200, 250Aac @ 4·20mAdc 0.5 %FS 
2, 5, 10, 20, 50, 100, 150, 200, 250, 300Aac @400Hz 0.5 %FS 

2, 5, 10, 15, 20, 25, 30, 50, 75, 100Aac @ 60Hz + 5Vdc 1 % FS 
30, 50, 75, 100, 150, 200, 250Aac @ 60Hz + 5Vdc 1 % FS 
2, 5, 10, 20, 30, 50, 75, 100, 150,200,250, 300Aac @6OHz + 5Vdc 1 %FS 
10,25,50,100,200,400,500,600,800, 1000Aac @6OHz + 5Vdc O.5%FS 
10, 25, 50, 100, 200, 400, 500, 600, 800, 1000Aac @ 60Hz 4-20 mAde 0.5 % FS 

100, 150,250,500,750, 1000, 1500, 2000, 2500, 3000Aac + 5Vde 1 %FS 

OJ, 0.2, 0.5, 1, 2, 5mAdc (In·line connection) +5Vdc l%FS 50ms 
5, 10, 20, 50, 100, 200, 500mAdc & 1, 2, 5Adc +5Vdc l%FS 50ms 5 
5, 10, 20, 50, 100, 200, 500mAdc & 1, 2, 5Adc +5Vdc l%FS 50ms 5 
10,20,50, 100,200,250, 500mAde & 1, 2, 5Adc +5Vdc l%FS 3 
100, 200, 500mAdc & 1, 2, 5Adc +5Vdc l%FS 50ms 

10, 20, 30, 50, 100Adc + 5Vdc 2001'S 
10, 20, 25, 30, 40, 50, 75, 100Adc +5Vdc 1ms 2 
10, 20, 25, 30, 40, 50, 75, 100Adc +5Vdc 1ms 5 
10, 20, 30, 40, 50Adc +5Vdc 10ms 5 
100,200,250,300,400,500, GOO, 750Adc +5Vdc 0.5%FS 501'5 5 

S465(S338) 150,250,500,750, 1000, 1500,2000, 2500Ade l%FS 2001'S 4 
S444(S34n 200,225,250300 500 750 1000 1500 2000 2500Adc l%FS 2001'S 4 

FS OUTPUT 

± 5, 10, 20, 50, 100, 200, 500mA & ± 1, 2, SA ± 5V 2%FS 401'5 
± 50, 100, 200, 500mA & ± 1, 2, 5A ± 5V 1 %FS 50ms 5 
± 10, 20, 50, 100A ±5V l%FS 1ms 5 
± 25, 50, 100A ±5V l%FS 401'5 5 
± 25, 50, 100, 150, 200, 250A ±250mV 2%FS 51's 

± 25, 50, 100, 150, 200, 250, 3tA ±5V 2%FS 1001'S 
±25, 50, 100. 150, 200, 250, 3 A ±5V 2%FS 401£S 
± 25, 50, 100, 150, 200A ±250mV 2%FS 51£S 
± 50, 100, 150, 200, 250, 300, 500, 750, 1000A ±5V l%FS 1001'S 5 
± 100, 200, 300, 400, 500, 600, BOO, 1000, 1500, 2000A ± 5V l%FS 1001'S 3 

± 100, 150, 250, 500, 750, 1000, 1500, 2500, 5000A ±250mV l%FS 4 
± 150, 250, 500, 750, 1000, 1500, 2000, 2500A ±5V l%FS 4 

8-1876 For manufacturers' sales offices, see yellow pages EEM 1991 



5500 TRANSDUCERS & ENCODERS 

CURRENT, VOLTAGE, POWER 
AND FREQUENCY TRANSDUCERS 

10ax 
S190-108 
V 
V-X 

101M3 
102M3 
105 
109 

130, 150, 270, 500, 600Vac @47-420Hz (0 to FS) 
130, 150, 270, 500, 600Vac @ 57-63Hz (0 to FS) 
130, 150, 270, 300, 600Vac @47-63Hz (0 to FS) 
150, 300, 500Vac @47-1000Hz (0 to FS) 
150, 300, 500Vac @47-1000Hz (0 to FS) 

9O-150Vae @ 60Hz (Suppressed Zero) 
9O-17SVae, 10S-130Vae or 17S-22SVae @400Hz* 
390·490Vae, 430-S30Vac or 4S5-505Vae @60Hz* 
120, 12S, 13S, 240, 250, 270Vae @ 60Hz* 

(0 to 150Vae or 0 to 300Vae) 
(1 ele) 120, 220 or 440Vae 

1-4KW (2 ele) 120, 220 or 440Vae 

1-4KW (2V2 ele) 120, 220 or 440Vae 
1-4KW (3 ele) 120, 220 or 440Vac 
0.5-2K VAR (l ele) 120, 220 or 440Vae 
0.3-60KW de 12-240Vde & 25-2S0Ade 
2.7-1S0KW de 18-150Vde & lS0-1000Adc 

to 440Hz (l02-127Vae or 200-2S0Vae) 
100, 200, 300, SOO, 1K, 2K, 3K, SK, 10K & 20K Hz 

+ 1mAdc 
4-20mAde 

+ SVde 
+SVde 
+5Vde 
+ ImAde 

+ ImAde 
+ 1mAdc 

+ 1mAdc 
+ 1 mAde 

0.5%FS 

0.5%FS 
O.S%FS 
O.S%FS 

AAC manufactures Current, Voltage, Power and Frequency Trans
ducers for Industrial, Military and Space Applications_ Send for 
complete catalog. Our Application Engineering Staff is avail
able to assist you. Phone: (516) 694-5100. FAX: (516) 694-6739 

CALL 
516-694-5100 

5500 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1877 



5500 TRANSDUCERS & ENCODERS 5500 

MANUFACTURERS OF TEMPERATURE AND LIQUID LEVEL 
SENSORS & SYSTEMS FOR ALL INDUSTRIES & BUDGETS 

T22-4A 
Temp.SW. 

1/4 NPT 

1325 

.Hund .... of Combinations 
From Stock-Up To 

SIx Sensors In A 
Single HousIng . 

Manufacturers & Designers of: 

5/8-11 Th'd . ...... 
Nut& Gasket 

• Combination Temperature and 
Level Switches and Controls 

• Liquid Level Switches 
IH323-12 
3/4NPT 

Male 

MODEL 

TL-008 
TL323 

L2400 

LH012 

H325 

SST1000 

P2000 

H323 
T-22~4A 

T6006 

TT-2208 

3T-2258 

The 7700 and 7800 ser.ies feature various single 
and double-pole contacts rating from 1 mV to 240 
volts AC or DC and up to 50 amps. Suitable for all 
types of liquids, the systems have operating 
temps up to 300°F. These systems may combine 
up to 3 level switches plus 3 temp switches in a 
single 2" x 2" x 4-1/2" housing. Also for signals to 
digital 1/0 inputs. 

P2000E - .... ,... ......... 
P16 

DESCRIPTION - PARTIAL LIST SHOWN 

• Temperature Sensors 
& Thermocouple Assembly 

• Single, Double and Triple 
Assy's 

• Standard or Custom and 
Military Options 

• Used in Medical, Industrial, 
Marine, Mobile, Chemical 
& Food Processing, etc. 

• Used to Monitor Electronic 
Sensors at Hi-Lo Points, 
Switch Repeatability t.OOS 

LIST 

COMBINATION TEMP/LEVEL SENSOR, VERTICAL MOUNT 54.00 
COMBINATION TEMP/LEVEL SENSOR, HORIZONTAL MOUNT 56.00 

LIQUID LEVEL SWITCH, VERTICAL, MT.1.5 AMP 29.59 

LIQUID LEVEL SWITCH, VERTICAL, MT. 100 WATT 35.75 

NYLON 66 LEVEL SWITCH, HORIZONTAL, 1.5 AMP 21.00 

LEVEL SWITCH, STAINLESS STEEL FLOAT AND STEM 29.59 

LEVEL SWITCH, ALL POLYPROPYLENE FOR FOOD, CHEM., ETC. 7.90 

LEVEL SWITCH, HORIZONTAL, STEEL MOUNT THREADS 32.90 

TEMP. SWITCH, 600 PSI OPER., 1/4 NPT MOUNTING 23.00 
. TEMP. SWITCH, 5000 PSI OPER., 3/8 NPT MOUNTING 26.08 

DOUBLE TEMPERATURE. SWITCH, 1/2 NPT MOUNTING 59.00 

TRIPLE TEMPERATURE. SWITCH, 1/2 NPT MOUNTING 87.00 

7700 AND 7800 SERIES·COMPLETE WITH HOUSING, EXCEEDS NEMA 3R, 4, 12 AND 13 

L7701 LIQUID LEVEL SWITCH, ASSY., HEAVY DUTY 56.00 
LL7702 DOUBLE LEVEL SWITCH, ASSEMBLY, H.D. HOUSING 86.00 
3L7703 TRIPLE LEVEL SWITCH, ASSEMBLE, H.D. HOUSING 115.00 
TL7708 COMBINATION TEMPERATURE AND LEVEL SWITCHES 81.00 
L7701R LEVEL CONTROL, DPDT CONTACTS, 10 AMPS AT 115V 65.52 
3T3L7800 TRIPLE TEMPERATURE AND TRIPLE LEVEL CONTROL 187.00 
LL7800RR DOUBLE LEVEL & TWO DPDT CONTACTS TO 50 AMP, INRUSH 159.00 

CONTACT FACTORY FOR ENGINEERING INFORMATION AND DISTRIBUTOR DISCOUNTS 

APCO TEL: 203-357-0141 FAX: 203-356-1697 
APPROVED PURIFICATIONCORP.-1088R Hope Street, Stamford, Connecticut 06907 

For manufacturers' sales offices, see yellow pages EEM 1991 



5500 TRANSDUCERS & ENCODERS 5500 

BEl • • • For All Your Motion Control Needs 
PRECISION SERVOS, 

AEROSPACE AND DEFENSE 

High resolulion (to 224 or t6,777,216 blts-per-turn) 
and high accuracy optical rotary encoders, motor
encoders, and rate/position control servo systems 
for space, military and high accuracy industrial 

applications. 
Custom engineering capa

bility devoted to unique design 
solutions for precision servo 
systems. 

Quality system to meet 
MIL -Q-985BA and NHB-s.nJ.4 

(1 B). electronic workmanship standards to MIL -STO-
2000 and NHB-s.nJ.4 (3A-l) and reliability system to 
meet MIL-STO-7858 and NH8-s.nJ.4 (lA-I). 

Typical applications: Aerospace 
and military programs, ." 
precIsion servo systems, . 
pointingllracking gimbal 
syslems and precision 
indexing. 

DIGITAL 
PRODUCTS DIVISION 

P.O, Box 3838 
Little Rock, AR 72203 

501-851-4000 
FAX 501-851-5476 

OPTICAL ENCODERS, 
INDUSTRIAL 

Industrtal encoders designed 
for the abusive machine tool 
environment Rugged cast 
housing, heavy-duty shaft and 
bearings. Available in models 

thai are sealed against liquid entry and for shaft 
loads up to 200 Ibs. and 200G shocks. 

Guaranteed 3D-day delivery on standard model 
encoders: 2-day delivery on express series encoders 
Over 160 resolutions in stock - up to 5Q,()()() CPT 
Incremental. Many mechanical and electrical options 
are available. 2 year limited warranty 

Typical applications: Process control, 
factory automation, robotiCS, * 
machine tool, instrumen-

field machinery 
tation, lumb€r and 011 • " 

INDUSTRIAL 
ENCODER DIVISION 
7230 Hollister Avenue 

Goleta, CA 93117 
1-800-35D-ASAP or 805-968-0782 

FAX 805-968-3154 

HIGH-PERFORMANCE 
ENCODERS, AEROSPACE 

AND DEFENSE 
Ultra small MlcroSeries" ab

solute encoders in solid shaft 
and pancake thru-hole config
urations with resolutions from 
13t021 bltsforflrecontrol,com

mUnicatlons terminals and surveillance radars 
Diglsec.) absolute and incremental encoders With 

thru-holes to 8" and resolutions to 24 bits for Instru
mentation radars, optical trackers, and telescopes 

Absolute and Incremental encoders In housed and 
un-housed configurations to meet highest reliability 
and performance requirements for 
space flight use 

Produclion compiles With 
quality requirements of 
MIL-Q-9858A and NHB-
53004 lIB) 

TYPical applications' Tactical weapons, space 
programs range Instrumentation and telescopes 

ITEK 
ENCODER DIVISION 

178AStreet 
Needham Heights, MA 02194 

617-455-1414 
FAX 617-455-6514 

OPTICAL ENCODERS, 
HIGH VOLUME OEMs 

Small. low-cost, quality 
modular and light duty 
enclosed encoders. Pertect 
for the high volume OEM In 
computer peripheral, office automation, medical. 
factory automation and related markets 

Easy to Install. completely self-contained t.5" and 
2 0" modular encoders. Install In secondsl Absorb 
dynamiC aXial shaft movement of ±0.010" and 
resolution to 1 024 PPR. 

1.1 ". 1.5" and 2.0" enclosed encoders combine low 
cost With high pertormance Resolutions up to 2540 
PPR available In 2.0" package Panel encoders for 
accurale manual knob positioning. h TYPical apP.lications: Tape drivers, 

printers, plotters, robotics and medi
cal equipment 

COMPUTER 
PRODUCTS DIVISION 

1755-B La Costa Meadows Drive 
San Marcos, CA 92069 

1-8OD-ENCODER or 619-471-2600 
FAX 619-471-2675 

Higher resolution Incremental 
encoders for defense and industrial 
requirements. Single and multi-turn 
absolute encoders in the range of 
512 to 65,536 counts-per-turn 

Production and quality systems 
comply with MIL -1-45208 and when 
required, Weapons SpeCification WS 6536. 

Products also include instrument grade trackballs, 
rotating polygon scanners and fiber optiC encoders 
Fiber OptiC versions of most encoders can be 
produced to satisfy high temperature and high noise 
immunity reqUirements. 

Typical applications: 
Antennas, fire control, FUR 
scanning systems, robotics, 
process control, machine 
tool, medical systems and 
factory automation. 

CHATSWORTH 
ENCODER DIVISION 
9223 Deering Avenue 
Chatsworth, CA 91311 

818-341-6161 
FAX 818-882-4553 

BRUSHLESS MOTORS, 
ACTUATORS, SPECIALTY 

ELECTROMAGNETICS 
Linear and rotary actuators, brush less DC motors, 

and speCialty electromagnetic devices. Reliable, 
long-life brushless DC motors offer the pertormance 
characteristics and advantages of comparably Sized 
PM DC servo motors. 

VOice COil actuators pack power, 
'speed and precise control into limited 
stroke motion. Also, specialty 
electromagnetic deVICes Including 
AC motors, clutches and brakes 

TYPical applications Motors for 
medical blowers, centrifuges and 
surgical drills: optical system lens 

and mirror pOSit lOners: 
and Vibration dampers 

KIMCO 
MAGNETICS DIVISION 

150 Vallecitos de Oro 
San Marcos, CA 92069 

. 619-744-5671 
FAX 619-744-8815 

For Further Information or Quote Call The Division that Matches Your Application. 
BEl Motion Systems Company supplies precision electronic and electro-mechanical motion control components and systems for 

a wide range of applications including computer controlled machines, military, aerospace equipment and factory automation. 
For information on our products and services, call the division that matches your application, or contact our corporate offices. 

mD! 
BEl MOTION SYSTEMS COMPANY 

Corporate Offices 
2111 Palomar Airport Road· Suite 250· Carlsbad, CA 92009· Tel: (619) 931-1500· Fax: (619) 931-1212 

i 

EEM 1991 For manufacturers' sales'offices, see yellow pages B·1879 
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5500 TRANSDUCERS & ENCODERS 

MICROSERIES® ENCODERS: 
USED IN MORE AND MORE TACTICAL WEAPONS SYSTEMS. 

FEATURES: Large Scale Integrated Circuits· Small Size· Absolute Whole Word Output. LED Illuminators 
• MIL Environment: Vibration 20g, Shock 1000g - 0.8rns· Reliability. 

I-IS/16 FAMILY 1J.j:011 
:.o;:#.fl 013 

II---------n 
Quanlal Accuracy' 

L, LS, LC Model. Revolution (Arc Minutes) 

..,S13116 8192 2.0 

PANCAKE 

1-18/40 FAMILY 
(Please consult Factory 
for other A:mcake sizes) 

Quanta! Accuracy1 

5500 

._--_.-+: 
I!S14116 16384 1.4 
I!S15116 32768 1.0 or. 0.7 L, LS, LC Models Revolution (Arc Minutes) 

~8 16116 65536 0.5 ..,814/40 16384 1.0 
..,815140 32768 0.7 
..,816140 65536 0.25 
..,817/40, 131072 0.2 

o:~OO-=il-r I-IS/23 FAMILY 

Quanlal Accuracy' 

O.HIO-1 H
Ir-----.-~~I====~~ 

I::::: L, LS, LC Models Revolution (Arc Minutes) 2.950 
_ 2.949 f- --- PILOTI 550 1.9995 

"0.0000 DIll 

. fO~~-~ij 2.10 

..,814/23 16384 1.0 

..,515/23 32768 0.7 

..,516/23 65536 0.50rO.2 

..,517/23 131072 0.2 

t ---- D 'lA ~H-,~_;~--\c -'~""'i\-":?, 
I DO 
DIA _ 

THRU 1 

'-- ---r-@ 

I .A 

l r--- -, - _1_1 KModel HOLE, L 
i ",-i 15 / SHAfT MOUNTlNG 

-2.09-2.47 DEPENDN> ~~IFIC MOOElJ lO.6:~d 

." 

I4SERIESENCOOER DIGITAl DECODER 

"" , .. 
00 
D1 
02 

. " 

." TACH!DPTlINAL) 

1:!5t2l23 4096 2.6 
u513123 8192 1.3 

f- I 40 --"- MTG. 
MAX. SURF ACE 

/ 2-S6UNC-28X .18 
MOUNTING HOLES OP 6 PLCS EO speD 
8-32 x .25 Of" DNA 1.270DBC 
4 PLCS ED speD 
ON A 3.320 aBC 

1 Peak Transition Error of Transducer and ElectronIcs, Excludes QuantIzing Error of 1/2 LSB. 

OOll'UTOATA 

SERIAL OUTPUT 
SfAIALCLOCKflPUT 

BYTE OUTPUT OR 
PARALLEL OUTPUT 
(WIEXTERNALREGISTERSj 

UPDATEIREADCOMMANO 
Uf'DATECOMPlETH 
OATA .... ALID 

BYTE OUTPUT (JfI 
PARALLELOOTPUT 
(WIEXHRNALAEGlSTERSj 

SEAIALWlIHOIFFEAENTlAl. 
LItlEDRIYER 

t.fOATECCM'l.HEIDATAYALID 

IPt)ATEIREADCOMMANJ 

SHfTCLOCK 

PAilALLELDUTPUT 

SEItAL WITh DIFfERENTIAL 
llNEaIIVER -

HDLDIINTEAROOATEI'IlLSE 

SHIFT CLOCK 

LMODEL 

The L model is the basic encoder configuration which outputs a 4 wire multi
plexed. 3-8tate Logic Level Micro8eries Code Word. the encoder is addressed 
by 3 Enable Lines activated in a controlled sequence. This model is intended for 
direct interface with a user (or Itek) furnished microprocessor where the micro
processor can be programmed to perform the encoder's digital logic functions. 

LSMODEL 

The L8 model consistS of the basic L encoder (d9scribed above) and a separate 
Digital Decoder. The use of the external Digital Decoder is suggested when the 
user does not have a microprocessor available to perform the digital processing 
01 the outputs of the L Model encoder or when the length of the LC encoder ex
ceeds available space in the intended application. The external digital decoder 
also affords the user the flexibility to access the various input/output program
ming modes available with Micr08eries encoders. The Digital Decoder can be 
user programmed for three output modes: serial. 6 bit bytes. or parallel with 
strobe signals to latch user supplied external registers. Additionally. two data ac
quisition modes are possible: Update and Read . 

LCMODEL 

The LC Model contains an Integral MicroSeries Digital Decoder Chip. This 
model, essentially similar to the LS, is appropriate when an encoder without ex
ternal processing circuits is desired. The same output and data acquisition 
modes as the L8 Model are available but are built in at the factory for the LC 
ModeL 

KMODEL 

The jJs/23K Model encoders are /ow'cost absolute encoders which provide 12 or 
13 bits resolution with either parallel or serial output. In the parallel output mode 
all bits are continuously available. The HOLD pulse prevents any bit from chang
ing state while the encoder is being read. In the serial output mode the user 
provides an interrogate pulse which provides the hold function and loads the 
shift register. 8hift (clock) pulses provided by the user serially shift out the stored 
information. 

~ .3 § I] BEl MOTION SYSTEMS COMPANY 
• Itek Encoder Division 

178 A Street. Needham Heights, MA 02194. Tel: (617) 455-1414 • Fax: (617) 455-6514 
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5500 TRANSDUCERS & ENCODERS 5500 

PRECISION ENCODERS ON TARGET: 
HIGH PERFORMANCE IN A SMALL PACKAGE. 

Our precision encoders have substantially better accuracy than other shaft angle digitalizers of similar size and are 
designed for military or other demanding applications where high reliability is desired. 

All precision encoders are specifically designed for rugged military environments - tracked vehicles, shipboard, and 
airborne - and have been tested to corresponding vibration, shock, and temperature levels for these applications. 

Digisec® Encoders-RA series 
Rotary Absolute Encoders 
SIZE (Inches) Resolution (Quanta/Rev.) 
Model 0.0. Shill Binary (2") BCD 

Ollm. 
SOUD SHAFT 

RI series 
Rotary Incremental Encoders 

Resolution (Quanta/Rev.) 
Binary (2") Decimal 

OD-Outside Diameter 10-lnside Diameter C-Self·contained Electronics 
Features, • Parallel whole word unambiguous output 

S-Separate electronic enclosure T -2 speed geared paired configurations * Consult factory 
Features, • Quadrature square wave or pulse output. zero index 
• T TL/DTL compatible. Resolution to 0.31 arc-seconds (22 bits) • T TL/DTL compatible. Resolution to 0.31 arc-seconds 

(22 bits) • Highest accuracies available anywhere • Self-contained electronics. o.perating temperature -40.° to + 71°C 
• Operating temperature _40.° to + 71°C. Military 
Specification rated • Instant on-the-fly readout. LED light 
sources. Separate Electronics-no electronics in optical 
unit (thru-hole systems) 

• Military Specification rated. LED light sources 

Available Options, • Line driver output. Pigtail cable 
• Square wave or pulse output 

Available Options, • Serial readout. Line driver output 
• Redundancy • Chrome slit and disc (standard on size 23 
and size 158) • Binary lamp display. Subtractor card for 
electronic zeroing 

Environmental Ratings. All DIGISEC® encoders are designed to meet rigid 
military specifications. The following environmental specifications are typical, 
Temperature, _40.° to+71°C Vibration,10.-20.g Humidity, 0. to 9B% 
Shock, 5Og. 11 milliseconds (higher on solid shaft models) 

Spacecraft Encoders: Absolute Be Incremental 
Mode. Type Dlam. (Inches) Resolution (Quanta/Rev.) ... Accuracy 

RA21/1510 Absolute 15.0 2' 2.6 sec 

OUTPUT CHARACTERISTICS OUTPUT CHANNEL 

ZERO INDEX GATf 

A I QUADI<ATUR£ 

~~~;-"'~;-''.~;:''~;-'~~;-·'~~·'~~''L~''~B ~~:~ESWAVE 

r-::;:;:;:;:;:;::;::;:;~;t~~~~~~~PUlSE OUTPUT (CW) 
~ PULSE OUTPUT (CCW) 
1-____ -'c"'W4 =cc"'W'-___ --jZERO INOEl( PULSE 

CCW 1 ROT~TION cw 

Weight (Ibs.) Power (waHs) Feature. 

20.0 3.0 
10 Inch Thru -hole 
Electrical Redundancy 

RA18/60 Absolute 6.0 2" lO.O sec 8.5 ~O Elect & Mech Redundancy. 

R113/35 Incrementa! 3.5 2" 26min 3.0 2.0 Commutator Outputs 

RI20/6'3 Incremental 6.3 2'" 1.5 sec 1.7 0.5 Unhoused. Commutator Outputs 

R136K/40 Incremental 4.0 36.000 2.5 sec 3.0 0.3 Electrical Redundancy 

R1144K/23 Incremental 2.3 14.000 l.5min 75 04 Commutator Outputs 

Features: LED Illuminators _ Resolution to 0 3l Alc Seconds (22 Bits) _ Highest Accuracy Available Anywhere. Available with bearings (housed) or without (unhoused). I-3 3 ~ BEl MOTION SYSTEMS COMPANY 
• Itek Encoder Division 

178 A Street. Needham Heights, MA 02194. Tel: (617) 455-1414 • Fax: (617) 455-6514 
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"Hall Generators 

BH BH BH BH FH 

DESCRIPTION 

The F.W. Bell series of Hall effect magnetic field 
sensors consists of 29 standard models designed 
to meet the requirements of. most magnetic field 
measurement applications. The sensors are 
small, solid-state devices. They produce a 
voltage which is proportional to the product of 
the control current and the magnetic field 
component normal to the Hall active area. Each 
unit has four electrical connections. Two carry 
the control current (Ie) and the other two supply 
the Hall voltage. 

These models are built in various configura
tions to measure axial, transverse, and tangential 
magnetic field components. Their operating 
characteristics permit virtually any application: 
frequency, dc to MHz; magnetic flux density, 
milligauss to kilogauss; linearity to 0.1%; tem
perature, -269°C to +100°C. 

BH-200 
General Purpose 
Transverse 
BH-io1 
Ultra-Thin 
Transverse 
BH-202 
Small Axial 
BH-203 
General Purpose 
Axial 
BH-204 
Midget Axial 
BH-205 
Midget Transverse 

• Cryogenic/High 
Field 

• . Magnetic Field 
Measurements 

• Electrical Power 
Measurements 

• Guidance Systems 

• Brushless dc 
Motors 

• Proximity Sensors 

• Watt-hour Meters 

MODELS 
BH-206 
High Sensitivity 
Transverse . 
BH-207 
High Resolution 
Tangential 
BH-208 
Ultra-Midget Axial 
BH-700 
Low Cost 
Transverse 
BH-701 
High Linearity 
Transverse 

BH-702 
Ferrite Imbedded 
BH-703 
3-Axis 
FH-301, -302, -500 
Thin Film 
GH-600 
High Output 
BHT IBHA-900 
High Field 
BHT IBHA-910 
High Linearity 
BHT IBHA-921 
High. Fieldl 
Cryogenic 

SPECIFICATIONS 
BH FH GH 

Control Current Ic 100-200 rnA 15-30 rnA 10 rnA dc 

Input Resistance, Rin 1-6 ohms 20-80 ohms 450-900 ohms 

Output Resistance, Rout 1-6 ohms 50-200 ohms 1000 ohms 

MagnetiC Sensitivity, AB 6-16 mVlkG, standard 50-120 mV 
5 mVlkG, high sensitivity 

This schematic representation illustrates both 
the measuring and multiplying capabilities 
of a Hall generator. By holding Icconstant, VH 

becomes a direct function of B, the magnetic 
flux density. If both, Ie and B are variable, VH 

is proportional to the product of the two func
tions. Holding B and Ie constant, VH becomes 
a function of the angle between B and the plane 
of the Hall-generator active area. 

SpeCial units are available to fit your appli
cation. 

6120 Hanging Moss Rd. Orlando, FL 32807 
Phone: 407-678-6900 TWX: 810-853-3115 Fax: 407-677-5765 

8-1882 For manufacturers' sales offices,.seeye"ow pages EEM 1991 
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CURRENT SENSORS 
CURRENT TRANSFORMERS 

BICRON'S Current Sensors are 
designed to provide a programmable 
voltage output proportional to the input 
current. 

The current sensor is readily interfaced 
to computer 1/0 hardware, or other con
trol and monitoring configurations. 

Functions such as: UNDER CUR
RENT, OVER CURRENT, PEAK CUR
RENT, monitoring, indicating, or 
controlling are easily accomplished 
with few additional components. 

Uses range from simple LED current 
indicators to vector sumation of pri
mary currents providing applications 
for current controller, warning 
devices, trip-out systems, phase bal
ance and more. 

STANDARD PRODUCT 

Specifications: 
CATALOG 85303 NUMBER 

o Frequency Range 50/60 Hz 
o Dielectric Strength 1500 VRMS 

(winding to surface) 
o Class A Temperature Rated 
o Leads #24 AWG - 12" Long r--u I I 

~ : As Vs 
I I . 
L __ 

85303 

o Electrical Performance 
Vs= 2 olp 0 Rs 010-4 

Vs = Output Voltage 
(up to 10 Volts RMS) 

Ip = Input Current 
(Specify up to 200A) 

Rs = Programmable Burden 
Resistor (User Supplied) 

o Mechanical Dimensions 
O.D. =2.0" 
I.D. = .7" 
H.T. = .8" 

Data subject to change without notice. 

BICRON, established in 1964, is a 
manufacturer of "Standard" and 
"Modified Standard" current trans
formers and toroidal power trans
formers. The Total Quality Manage
ment process at BICRON has 
allowed us to be certified suppliers to 
numerous customers. 

~BICRON~ 
"Excellence Through Teamwork" 

IMPORTANT ADVANTAGES 
FOR YOUR PRODUCT 
o Non-Contact Measurement of Current 
o Current Range up to 200 AMPS (Ip) 
o Programmable Voltage Output (Vs) 
o Programmable Burden Resistor (Rs) 
o Accuracies to .1 % 
o Overload Capacity > 300 AMPS 

FOR YOUR DESIGN 
o Customized Transformers 
o Current or Voltage Outputs 
o Dimensional Flexibility 
o Mounting Variety 
o Personallndepth Commitment 

EASY TO SPECIFY 
CUSTOM 
CURRENT TRANSFORMERS 
Ask Us About Our "MODIFIED STANDARD", Part Of 
BICRON'S Commitment to You. 

Current Transformers: 

A selection of products produced for many of our 
OEM customers. 

FOR TECHNICAL ASSISTANCE 
AND ADDITIONAL LITERATURE 

CALL 203/824-5125 
FAX 203/824-1137 

Bicron Electronics Co. 
. 50 Barlow Street 

Canaan, CT. 06018 

EEM 1991 For manufacturers' sales offices, see yellow pages . 8 0 1883 



A 
AID acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFf automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A TG automatic test generation 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 
CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 

measurement and control 
CAPP computer-aided process 

planning 
CAT computer-aided test 
CATV cable television or 

community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 

manufacturing 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 

semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
D/A digital to analog 
DAC digital to analog converter 
DBMS data base management 

system 
DC direct current 
DFf design for testability 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable 

PROM 

EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide PET 
CMIP commn management 

information protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 
HlPOT test, measurement, and 

diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intennediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 
ISDN integrated services digital 

network 
ISO International Standards 

Organization 

J 
JEDEC Joint Electronic Device 

Engineering Council 
JFET junction PET 
JMOS junction MOS 

K 
kHz kilohertz (IO 3 hertz) 
KSR keyboard send /receive 

L 
LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement 

transformer 

M 
MASER microwave amplification 

by stimulated emission of 
radiation 

MA TV master antenna television 

I1F' microfarad 
MHz megahertz 
MIC microwave IC 
MIPS million instructions per 

secood 
Mm microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 

semiconductor PET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 

module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 
PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLCe plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 

SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 

protocol 
SIDAC bidirectional voltage

triggered switch 
SIMM single in-line memory 

module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 

management protocol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of 

expansion 
TXCO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (ot) alternating current 
V AN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (ot) direct current 
VHF very high frequency (30 kHz 

to 300 MHz) 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 

kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
'YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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Ultrasonic Transducers 
From prototype to production, we will help you get. 
the highest quality transducer for your application. 

B latek, Inc. is a piezoelec
tric device manufacturer 
dedicated to solving 

customer problems. From a 
home base in Central Pennsyl
vania, we manufacture ultra
sonic and audio transducers 
for industrial, non-destructive 
testing, medical diagnostic, 
level measurement, and ultra
sonic cleaning applications. 

Our applications laboratory 
facilities evaluate customer 
requirements for special 
transducer designs and test 
procedures. Our engineers 
are ready to offer innovative 
solutions to unique ultrasonic 
problems. 

Special services: 
• Provide transducers with 

performance test data. 

• Design and manufacture 
prototype transducers. 

• Provide special NDE 
testing solutions. 

• Manufacture to military 
specifications. 

)ansducer applications: 
• Aerospace 
• Aircraft 
• Automotive 
• Electronics 
• Military devices 
• Marine 

• Medical 
• Non-destructive testing 

• Nuclear 
• Petrochemical 
• Quality control 

• Utilities 
• Weld inspection 

Bet the most out of 
your ultrasonic system 
or device. Call us first. 

5500 

EEM 1991 For manufacturers' sales offibes, see yellow pages 8·1885 



5500 TRANSDUCERS & ENCODERS 5500 

Canon 
Laser Linear 

Encoders 

0.01 f-Lm RESOLUTION. 
EVEN IN THE REAL WORLD. 

Canon has added high-precision 
LASER LINEAR ENCODERS to 
its full line of laser rotary 
encoders. The Canon laSer 
linear encoder provides for 
maximum resolution of 0.01ILm; 
thereby allowing high resolution 
closed loop control of instrumentation. 

L-104 has a scale slit pitch of 
1.61Lm and sinewave period 
output from main unit of OAlLm. 

L-108 has a scale slit pitch of 
3.21Lm and a sinewave period 
output from main unit of 
0.8ILm. 

A 16 Signal interpolator 
C116-2 and 40 signal 
interpolator, C140-2 are 
available, enabling optimum 
combinations to achieve Please contact CANON 

FEATURES: 
- Interference by fine grating with a 

semi-conductor laser achieves 
resolution equal to that of laser 
interferometers. 

- Reflection-type, allowing easier 
adjustment of alignment as compared 
to the transmission type. 

- More stable under variable ambient 
conditions compared to conventional 

laser interferometers due to 
the use of a scale method 
instead of the laser wave
length standard method. 

- Zero-phase index signals 
are output, allowing simple 

control of positioning. 
- Uses interference, thus providing a full 

sinewave signal to be obtained from the photodetector. 

Canon Interface/Display Unit 
CL-40 or CL-16 (optional) 

various resolution and 
responsiveness. 

directly for special 
applications in O.E.M. quant~ies 

a-1886 

Call 011 
CANON U.S.A. INC. COMPONENTS DIVISION 

New York Office/Headquarters One Canon Plaza, Lake Success, NY 11042· (516) 488-6700· FAX 516-354-1114 
Santa Clara Office 4000 Burton Drive, Santa Clara, CA 95054· (408) 986-8780· FAX 408-986-1325 

For manufacturers' sales offices, see yellow pages EEM 1991 



500 

2,000 Line Driver 
(Balanced) !is x.70 . 50,000 

* With C116-1, -2 ('f6x output pulse) Interpolator, (BOx .output pulse) Interpolator. 

FEATURES:- COMPACT SIZE - LOW INERtIA - HIGH RESOLUTION 
- Direct Coupling -Pure Sine Wave Output - Eittl(frSineOr Square Wave Output . 

• Analog May Be Multiplied - Absol~teModelsAvai1able 

··APPLICATIONS: - Robotics- Machine Toole Imaging system~;CalibrationEqUipment. SurveyihgEquipment 

Ask about our new 1 
18 million p/rev. Model X- . Call on PI.£ASE CONTACT CANQN DIBECTI,.Y FOR 

SPECIAL APPLICATIONS1NO,E.M,QUANTIT1ES 

CANOIiIU.S.A. INC. Components Divisi .. n 
New York Office/Headquarters, One Canon Plaza, Lake Success, NY 11042' (516).488-6700, FAX: (516)'354-1114 

Santa Clara Office, 4000 Burton Drive, Santa Clara. CA 95054' (408) 986-878Q·FAX: (408) 986-132.5 

EEM1991 For manufacturers' sales offices, see yellow pages B·1887 
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SERIES 600 
OPTICAL ROTARY 
ENCODER 

DESCRIPTION: 
The series 600 controls are manually 
operated, rotary, optical encoders 
that output two square waves in quadrature at a rate of 128 pulses per chan
nel per revolution as a standard with other resolutions down to 24 pulses 
available. The outputs are TTL compatible. The variation by construction is 
the terminal configuration, with the one model having (4) cable leads, and the 
other model having (4) pin leads and internal resistors. 
Electrical Specifications 
INPUT POWER: 5 volts DC ± 5%@30 MA max. plus external requirements. 
OUTPUT RATE: 128 pulses/revolution per channel-standard 
Other pulses/revolution between 24 and 128 are available. 
CHANNELS: Two separate output channels in quadrature, 900 ± 450 

OUTPUT VOLTAGE: High level voltage-2.4 volts min. with 10K load to 
ground. Low level voltage-.4 volt max. 

MODEL 600-Cable Style 

MODEL 600-PC Terminals Type 8-66 

Series 

'3/1. 
l 

"A"+.000 
-.031 

600 = Sleeve-bearing construction with two channel quadrature output 
605 = Sleeve-bearing construction with one channel output 
610 = Ba"-bearing construction with two channel quadrature output 
615 = Ba"-bearing construction with one channel output 

SERIES see 
112 INCH SQUARE 
OPTICAL ENCODER 

DESCRIPTION: 
The Series 688 controls are manually 
operated, rotary, optical encoders 
that output two square waves in quadrature at a rate of 64 pulses per channel 
per revolution as a standard with other resolutions down to 20 pulses avail
able. The outputs are TTL compatible. 
Electrical Specifications . 
INPUT POWER: 5 Volts DC ± 5% @ MA max. plus external requirements. 
OUTPUT RATE: 64 pulses/revolutions per channel-standard. Other pulses/ 
revolution between 20 and 64 are available. 
CHANNELS: Two separate output channels in quadrature, 900 ± 450 • 

OUTPUT VOLTAGE: High level voltage-2. 4 volts min. with 10KO load to 
ground. Low level voltage-.4 volt max. 

L~~~IjG 112,± 1164 

.092±.005 . ." 1I2± 1164 
., ,016 

.250 L o2s TYP. 
.100TVP. J ,.050 

ENCODERS 
SERIES 500 
MECHANICAL ROTARY ENCODER 
DESCRIPTION: 
The Series 500 Controls are manua"y
operated, rotary, mechanical encoders 
that provide a 2-bit grey code for relative 
reference applications and a 4-bit grey code for absolute reference applica
tions. It has a rotatidnallife of more than 100,000 shaft revolutions, a positive 
detent feel and can be combined with a second modular section in a concen
tric-shafts construction. 
The Series 500 is small-sized (.830 in. sq. x .343 thick) and commonly used in 
limited-space, panel-mounted applications where the need for costly, front
panel displays can be completely eliminated. 

Electrical Specifications 
OUTPUT: 2-bit grey code, channel Lleads channel R by 90 0 electrica"y in the 
CW direction. 4-bit grey code, absolute electrical position output. (Hexideci
mal, B.C.D. and counting codes available upon request see Output Code 
Table section next page.) 
CLOSED CIRCUIT RESISTANCE: 50 maximum 
OPEN CIRCUIT RESISTANCE: 100kO maximum 
CONTACT RATING: Resistance load 250 ma @ Vdc maximum 
SWITCHING LOADS: 1.5 ma @ 115 Vac; 150 ma @ 14 Vdc 
BOUNCE (Jitter): 5 ms/cycle @ 15 RPM 
DIELECTRIC WITHSTANDING VOLTAGE: 1000 Vac @ ATM 
ELECTRICAL TRAVEL: Continuous (rotational position stops are available 
upon request) 
OPERATING SPEED: 50 RPM maximum 
Control Dimensions, Single Control 

,020x.025 THK 
(.508 x .635mm) 

SERIES3eeE 
TWO BIT GRAY CODE 
MECHANICAL ENCODER 
DESCRIPTION: 
Only one half inch square, the Series 
388E isa direct digital, contacting, 

PARALLEL PERPENDICULAR 

f-: .343±.010 
I (8.71 ± .254mm) 

j .It 

mechanical encoder for low resolution limits in such applications as 
sensing, cursing scanning or robotics. Meets those requirements for a digital 
output component for limited space applications. 
Electrical Specifications 
OUTPUT: 2 Bit gray code, channelL leads channel R by 900 electrica"y in 
CW direction. 
CONTACT RESISTANCE: 2.5K Max. 

OUTPUT TABLE 
OPERATIONAL RESISTANCE: 10 Megohm Min. 
CONTACT RATING: 5 VDC at 5 ma 
INSULATION RESISTANCE: 100 Megohm 1.--In--:, : 1m: 

0-'1! !L!-iJ : i Lf...,CHANNEL L 
-1---L-: 1 : l 1 : : 

at 50 VDC 
JITTER: 5 Milliseconds/cycle at 15 RPM 

HOW TO ORDER 
Cat. No. 

388EN-4 
388EN-6 

cw-

.010 
-.000 

MAX 

. Descr.lJ:ltion 
4 Pulse/Rev/Chan. 
6 Pulse/Rev.Chan. 

• O~CHANNELR 
I 60666666 

'/4 PULSE PER DETENT 

ki"2±1~ 

LIf·2S: i~:~I-r 
L- 1±1/32 
-_. 112 

0.92 ra;, oLl 
..-- --r 

,87S,MAX. _ .016 

~L,022TVP. 
Detents Pluse 

16 1/4/Det. 
24 1I4/Det. 

688EN-64 64 Pulse/Rev/Channel N/A N/A 

CLAROSTAT MFG. CO., INC. - 1 WASHINGTON STREET, DOVER, N.H. 03820 - TEL. (603) 742-1120 FAX (603) 742-0481 

a-1888 . For manufacturers' sales offices, see yellow pages EEM 1991 



5500 TRANSDUCERS & ENCODERS 

ULTRASONIC LEVEL, DISTANCE & '1I11Tl 
PROXIMITY SENSORS CONTAQTECHNOLOGIESCORPORATION "t.. ......... .. 

EEM 1991 

LD1000 $1499 

The LD1000 ultrasonic linear distance measurement system operates from 
2.0 to 10 inches with an effective resolution of .001" . Measurement is 
performed by a remote sensor head and data is presented on LED displays 
and in 12 bit analog and serial digital form. 

LMU $879 

The LMU Series of liquid and bulk solid level measurement system 
operates in the 6 inch to 60' range and is designed for direct control of 
pump motor logic and continuous control systems. The LMU6000 
provides up to six independent set point relays. 

ISU $199 

The ISU Series of standalone transducers operate in the 6" to 60 ft. range 
and offer performance extending from single point continuous sensing up 
to "multi-drop" and "token ring" type of networking capabilities. 

PRX $99 

The PRX Series is a line of low cost ultrasonic proximity sensor intended for 
industrial and commercial applications in the 4" and 20' range. the PRX 
Series includes gain and range control and TTL or relay closure outputs. 

OMI $299 

The DMI Series of distance measurement instruments operates in the 2" to 
100' range with both built-in and remote sensor heads and offers .007" 
resolution along with a wide variety of options for high rate closed loop 
control systems. 

RMU $545 

The RMU Series of dual channel ultrasonic measurement system offers two 
fully independent, non-interfering sensor channels operating in the 2" to 
100' range and reporting data in either polled or continuous modes over 
RS232 or RS422 interfaces at 9600 Baud. 

UOM $811 

The UDM Series includes the UDM-PC computer add-in ultrasonic sensor 
interface board and the UDM-MUXP multiplexer system. The UDM
MUXP mUltiplexer system is designed to allow sequential selection of 1 to 
7 sensors and is compatible with all remote sensor product lines. 

TRANSDUCERS $72 

The UDM Sensor Series includes products including unmounted sensors 
up to sensors mounted in flange type and National Pipe Thread type of 
housings. The sensors are provided with reduced aperture and beam 
spreading options as well as corrosion resistant coatings. 

15 MAIN STREET BRISTOL, VERMONT 05443 802/453-3332, FAX 802/453-4250 

For manufacturers' sales offices, see yellow pages , e-1889 



MINIGLOSSARIES 
FORMULAS- CHARTS 
PRODUCT SELECTION GUIDES 

I ~ ~E~TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

91/92 EDITION OF EEM 
Abbreviations/Acronyms 

A-I114, 8-1037, C-I116, D-I068 
AC Power Supplies, Product 

Selection Guide 
ASCnCode 
Batteries, Product Selection Guide 
Batteries & Fuel Cells, 

Characteristics 
Cabinets, Enclosures, Racks & 

Chassis, Product Selection Guide 
Capacitors, Basic Formulas 
Capacitors, Miniglossary 
Capacitors, Product Selection Guide 
Coils, Chokes, Inductors, 

Product Selection Guide 
Conductors, Maximum Current Capacity 

of Copper & Aluminum , 
Connectors, Miniglo~sary , 
Connectors, Terminals & Sockets, 

Product Selection Guide 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide 

DC Power Supplies, Product 
Selection Guide 

Delay Unes, Product Selection 
Guide 

Dielectrics, Thermal Conductivity 
Discrete Semiconductors, Product 

Selection Guide 
Displays, Readouts, & CRTs, 

Product Selection Guide 
EBCDIC Code 
Encapsulation, Miniglossary 
Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 
Selection Guide 

Fiber Optics, Miniglossary 
Fiber Optics, Product 

Selection Guide 
Filters, Power, Product 

Selection Guide 
Filters, Signal, Product 

Selection Guide 
Instruments, Test & Measuring, 

Product Selection Guide 
Interconnection Systems, Product 

Selection Guide 
Keyboards & Keypads, Product 

Selection Guide 
Lamps, Ughts, & Indicators, 

Product Selection Guide 

D-2146 
D-1086 
D-1427 

D-1468 

C-I003 
A-I078 
A-I054 
A-I003 

A-1155 

C-1825 
C-1329 

C-1149 

A-1300 

D-1501 

A-1493 
C-1709 

A-2082 

8-1032 
D-llIO 
C-1126 

C-1601 
8-1224 

8-1214 

A-1609 

A-1651 

D-1207 

C-1678 

8-1794 

8-1135 

Logofinder & Trademark Directories 
Microwave Components, Product 

Selection Guide 
Military Qualified Products Ust 
Motors, Drives, & Rotating Components, 

Product Selection Guide 
Opto Semiconductors, Miniglossary 
Oscilloscopes, Product 

Selection Guide 
Panel Hardware, Product 

Selection Guide 
Panel Meters, Analog & Digital, Product 

Selection Guide 
Potentiometers, Trimmers, Controls, & 

C-901 

A-1746 
8-1002 

8-1233 
8-1334 

D-1406 

C-1582 

D-1340 

Rheostats, Product Selection Guide A-2013 
Power Supplies, Miniglossary D-1522, D-2184 
Power Supplies, AC, Product 

Selection Guide 
Power Supplies, DC, Product 

Selection Guide 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide 

Relay Contact Forms 
Relays, Electromechanical, 

Miniglossary 
Relays, Product Selection Guide 
Resistor Color Codes 
Resistors, Product Selection Guide 
Servo Components, 

D-2146 

D-1501 

8-1347 
8-1550 

8-1449 
8-1397 
A-1924 
A-1835 

Miniglossary 8-1270,0-2244 
SI Units, Basic Guide To, 

A-2080,~1666,C-1362, 0-2246 
Solenoids, Product Selection Guide 8-1614 
Switches, Product Selection Guide 8-1639 
Symbols-International Authorities 

A-1139,8-1024,C-1156,D-I090 
Thermal Components, Product 

Selection Guide 
Thermal Conductivity of Dielectrics 

at Room Temperature 
ThyristorslHigh Power Diodes, 

Miniglossary 
Timers, Miniglossary 
Trademark & Logofinder 

Directories 
Transducers & Encoders, Product 

Selection Guide 
Transformers, Product 

Selection Guide 
Wire & Cable, Product 

Selection Guide 
Wire Gauges-Diameter, Area, 

Copper Weight 

8-1831 

C-1709 

A-1728, A-2084 
8-1409, D-1149 

C-901 

8-1872 

A-2131 

C-1705 

C-1864 



DATA INSTRUMENTS' 
PRESSURE TRANSDUCERS 
Features 
• Pressure ranges: 0-5 to 20,000 PSI 
• Output: voltage, frequency, or current 
• A unique design that .puts stainless steel in contact 

with your pressure media 

MEOIAMATE 
PSIG 

Compact Size High Performance2 General Purpose2 OEM Style 

• Up to 2x rated pressure without damage; up to 10x 
rated pressure without bursting 

• Full calibration and temperature compensation 
• Unit-to-unit interchangeability: ± 1% 
• Some models rated intrinsically safe 

High Accuracy Two·Wire Two·Wire 
Rugged OEM Style Low Cost Transmitter Transmiller2 

Pressure 0-15,25,50,100, 0-6, 15, 25. 50, 0-6, 15, 25, 50. 0-6, 15. 25, 50, 0-15,25,50, 100. 0-7.5,0-15,0-30 0-15,25,50.100. 0-5, 15. 25, 50, 
Range 200, SOD, 1000, 100, 200. 500, 1000, 100, 200, 500, 1000. 100. 200, 300. 500, 200. 300, 500, 200.500 1000. 100, 200, 500, 1000, 

2000,5000 2000, 3000, 5000, 2000.3000.5000. 1000. 2000. 5000 '000. 3000. 5000 3000.5000 2000.3000.5000. 
10,000 10,000. 15.000, 10.000. 20,000 

20,000 

Accuracy3 ::!:l%span To j: 0.25% span :tl%span :::,::1% span :!:1"1o span ± 0.25% span ±l%span :::,::1% span 

± 0.25% as option 

Signal Oto50mV Ota 100 mV Oto 100 mV 110 6 Vdc , to 6 Vdc 0.5 to 4.5 Vdc 4to20mA 4to2OmA 
OUtput 1 to 6 kHz 

Excitation 5 Vdc reg 5 Vdc reg 5Vdcreg 8to 20 Vdc 9 to 20 Vdc 5 Vdc 12 to 45 Vdc 1410 50 Vdc 
Voltage 6 Vdcmax 6 Vdc max ,Oto 20 Vdc 

Operating _40°F to 212°F - 65'F to 200'F - 65'F 10 200'F - 67°F to 212°F _67°F to 221°F _ 40°F to 257°F O"Fto 212'F 0'Fl0 200'F 
Temperature - 40'F to 185'F 
Range 

Compensated 30'F to 180'F 30'F to 160"F 30'F to 130"F 30'F to t85'F 30'F to 185'F 50°F to 185°F 3Q'F to 130'F 30'F to 130'F 
Temperature 
Range 

Thermal Less than :t 1% Less than ::!: 1% less than :t 5% Less than ± 1% Less than ± 1% Less than ± 1% Less than ::!: 1% Less than ± 2% 
Effect 
on Zero" 

span span span span span span span span 

Thermal Less than ::!:: 1% Less than :t 1% Less than ± 2% Less than ::!: 1% Less than ::!:: 1% Less than ± 1 % Less than ::!:: 1% Less than ::!:: 1% 

~~.n4 

Transducer Instrumentation 
Two meters are available: the versatile Intelligent 
Monitor/control (IMe) and the low-cost PL-1. 

IMe 
Internal power supply· Models available to match 
all transducers· Two independent alarm circuits· 
4-digiVself-calibaration • Zero and span adjust
ments· Memory· User access code· Voltage, 
current, or serial output 

PL-1 
Used with EA, SA • Low cost· Zero and span 
adjustments 

Talk to us about your special needs in the areas of: 
• Gaging • Specifications· Material· Mounting 

We'll help you solve your pressure measurement 
problems. 

DATA INSTRUMENTS 
100 Discovery Way, Acton, MA 01720 USA 
(508)264-9550 Telex: 200081 

Also available from DI 
are a full line of FASTAR™ 
fast linear displacement 
transducers. 
Call for specifications to 
meet your needs. 

'PSIS-pressure measured with reference to an internal chamber 
sealed at normal atmospheric pressure_ 
2Various adapters with threaded ports available for ease of 
installation. 
31ncluded effects of non-linearity, hysteresis, and repeatability. 
'Specification applies to any of 100°F range within the compen
sated temperature range. 

CALL: 1-800-333-0ATA 
FAX: (508) 263-0630 

EEM1991 For manufacturers' sales offices, see yellow pages 8-1891 



5500 TRANSDUCERS & ENCODERS 5500 

Entran®Direct "Off-The-Shelf" 

Dear Customer: 

We are excited to send you this copy of the 
Entran Direct "Off-The-Shelf" catalog. As you 
look through these pages you will find an 
excellent selection of accelerometers, pressure 
transducers, load cells, strain gages and elec
tronic instrumentation designed to solve your 
delivery needs. 

You can be sure that every product you 
find in this catalog is of the highest pr6fessional 
quality, the same high quality that is found in 
products listed in our full product catalogs. 
Every product we sell is covered by our one
year warranty. 

Easy to order 

Have questions or need more information? 
Call us toll free and our experienced sales 
engineers and customer service staff will be 
happy to help. It's easy to order, too. A quick 
phone call to our knowledgeable staff gets 
your order on its way. Or, If you prefer, use 
your company purchase order and we will 
begin processing your order when it arrives. 

Best Assistance in the Industry 

Lastly, everything you order from Entran is 
covered by our guarantee that you'll get the 
best technical assistance in the industry. Please 
try us today. We know that you will be pleased. 

EOTS-390 

Sincerely, 

~jJ--=ES, INC 
[/l~~~s G. Pierson 

V. P. Applications 

Entran's customer service staff has quick 
access to inventory and shipping information. 
It's our way of responding to your special 
needs and having your order delivered FAST. 

\ 

To Order: 

Telephone 1-800-635-0650 
or in New Jersey, call (201) 227-1002 

Or Write: 

Entran Devices, Inc. 
10 Washington Ave . 

. Fairfield, NJ 07004 

FAX: (201) 227-6865 TELEX 130-361 

8-1892 For manufacturers' sales offices, see yellow pages EEM 1991 



5500 TRANSDUCERS & ENCODERS 5500 

Entran® Direct "Off·the·Shelf" Stock Products 

TO ORDER OR RECEIVE FREE CATALOG oelhlery 
CALL 1-800-635-0650 Fast 

Accelerometers: 1·9 10·24 
EGA-125-D Miniature Damped Accelerometer $379. $360. 
EGAX Mini High Overrange Accelerometer $495. $470. 
EGC-500DS Heavy Duty Accelerometer $429. $408. 

Pressure Sensors: 1·4 5·24 
EPX-10W Mini 10-32UNF Pressure Sensor $484. $459. 
EPNL-0300 Low Cost Pressure Sensor $295. $295. 
PFEPNL-38N Threaded Fitting for EPNL-0300 $ 49. $ 49. 
EPNM-A38W "5V Out" Pressure Sensor $699. $679. 

Load Cells: 1·9 10·24 
ELF-500 Ultraminiature Load Cell $425. $399. 
ELF-TC500 Ultramini with Threaded Studs $595. $565. 
ELF-1000 Flatline Washer Load Cell $450. $428. 
ELF-TC1000 Flatline with Threaded Studs $595. $565. 

Strain Gages-Semiconductor: 1·2 3·6 
ESB-020 "Bar" Shaped-Matched Set of 4 $ 60. $ 52. 
ESU-025 "U" Shaped-Matched Set of 4 $ 60. $ 52. 

1·9 10·24 
ESB-020 "Bar" Shaped-Bulk Box of 10 $ 75. $ 50. 
ESU-025 "U" Shaped-Bulk Box of 1 0 $ 75. $ 50. 

Power Supplies: 1·9 10·24 
PS-15 15V Adjustable P,ower Supply $199. $185. 
PS-30 ± 15V Adjustable Power Supply $250. $235. 
PS-30A Power Supply with Built-In Amplifier $445. $425. 

Amplifiers: 1·9 10·24 
IMV-15 Sensor Amplifier Module $195. $180. 

Meters: 1·9 10·24 
MM35 3-112 Digit Sensor Readout $460. $450. 
MM45 4-112 Digit Sensor Readout $495. $475. 

All Entran products are made with first class materials and workmanship. Entran warranties its products for all defects in material 
or workmanship and will repair or replace without cost, any unit found defective In material or workmanship. Entran's liability 
under this warranty shall be limited to a period of one (1) year from date of shipment and limited to repair or replacement of the 
product purchased and from the original point of purchase. THE FOREGOING WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL 
OTHER WARRANTIES, WHETHER EXPRESS OR IMPLIED. ENTRAN SPECIFICALLY DISCLAIMS ANY IMPLIED WARRANTY OF 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.· Entran will not be liable for any consequential damages, loss 
or expense arising in connection with the use of its product or the data derived therefrom or other consequential loss or damage 
of any nature ariSing from any cause whatsoever. 

DELIVERY: Generally Stock to 8 Weeks TERMS: 1/2% 10, net 30 to qualified accounts. FOB: Fairfield, NJ 

10 washi~n Avenue Entran Entran8 Devices, Inc. Falrftetd, 07004, USA 
(201) 227-1002, Telex 130361 Bulletin P L USA - 1190 Fax (201) 227-6865 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1893 



5500 TRANSDUCERS & ENCODERS 
/ 

Enlran®Direct "Off-The-Shelf" 

- Accelerometers -
Other models and ranges available from our full product brochure. 

EGA·125·D Miniature Accelerometers 
, Entran's EGA-125-D accelerometers are a state MODEL RANGE 
of the art achievement in miniature design. The EGA-12S-10D '} EGA offers an optimum combination of charac- EGA-125F-10D ±10g 
teristics which permit acceleration, vibration 
and shock measurements where small size and EGA-125-100D } ±100g 
mass are of prime importance. 0.7 cr. nom. EGA-125F-100D 

damping increases useful range to as high as EGA-125-250D } ±250g 
50% of resonance with overrange at all fre- EGA-125F-2S0D 
quencies. Functions both steady state and 

EGA-125-1000D ± 1000g 
dynamic. Two mounting styles in stock. 

EGAX Miniature Accelerometers - High Overrange 
Entran's EGAX accelerometers were developed MODEL RANGE 
for applications requiring extremely high over- EGAX-10 } range capability in a miniature instrument. The EGAX-F-10 ±10g 
EGAX can withstand a 1 O,ooog overload without 

EGAX-2S } damage. Damping and overrange stops are EGAX-F-2S ±2Sg 
standard. The EGAX also functions both steady 
state and dynamic. In stock in two mounting EGAX-100 } ±l00g 
styles. EGAX-F-100 

1 EGAX-2S0 } ±250g I EGAX-F-2S0 
! 
j EGAX-1000 ± 1000g 

EGC·500DS Miniature Heavy Duty Accelerometers 
The EGC-SOODS is a heavy duty miniature 
accelerometer. Created for on-site testing 
where rugged construction and overload pro
tection is of paramount importance. Damped 
and fitted with mechanical stops to impede 
overload response. The EGC-SOODS is ideal for 
static and dynamic acceleration, vibration and 
shock measurements, the workhorse of test 
engineers. 

SPECIFICATIONS 

MODEL 

EGC-500DS-S 

EGC-500DS-50 

EGC-500DS-200 

RANGE 

±5g 

±50g 

±200g 

5500 

OVERRANGE 

±50g 

±500g 

±1250g 

±3000g 

30VERRANGE 

±10,OOOg 

±10,OOOg 

±10,OOOg 

±10,OOOg 

± 10,OOOg 

OVERRANGE 

±50g 

±500g. 

±2000g 

NON-LINEARITY ±1% INPUT IMPEDANCE nom. 1000 n typ., SOO n min 

TRANSVERSE SENS. 3% max OUTPUT IMPEDANCE nom. 4S0 n nom. 

1THERMAL ZERO ±1%F.S.l100°F EXCITATION 15VDC 

THERMAL SENS. ±2'h%/100°F COMPENSATED TEMP. 70°F to 170°F 
(+1 to -4%/100°F for EGAX) (21°C to 77°C) 

2DAMPING o 7 cr .3 cr. min OPERATING TEMP. -4Q°F to 250°F 
. . 1 cr. max (-40°C to 121°C) 

USEFUL FREQ. RANGE 30% to SO% Res. Freq. WEIGHT (without leads) EGA, EGAX: 'h gram nom. 
EGC-500DS: 20-gms nom. 

, , , . 
'Zero offset of ±15 mV max at 80°F after warm-up, 2Dampm9 factor IS a function of temperature and IS speCified at 80°F. 31n senSItive aXIs only, 

This bulletin references Entran's specifications EGAS-187B, EGAXS-187B, EGDAMP-187 and EGC500DS-187B. 
Refer to Entran's Accelerometer Instruction and Selection Manual for interpreta~ion of all specifications and proper usage. 

8-1894 For manufacturers' sales offices, see yellow pages EEM 1991 



5500 

SENSITIVITY 
nom. 

12 mVlg 

2.5 mVlg 

1 mVlg 

0.25 mV/g 

SENSITIVITY 
nom. 

SmVlg 

4mVlg 

2mVlg 

1 mV/g 

0.25 mV/g 

SENSITIVITY 
nom. 

25 mVlg 

4mVlg 

1 mVlg 

EEM 1991 

TRANSDUCERS & ENCODERS 5500 

To Order, Call 
1-800-635-0650 

In N.J. (201) 227-1002 

Price List on Page 8-1893 

lRESONANT FREQ. 
nom. 

500 Hz 

1500 Hz 

2000 Hz 

4000 Hz 

EGA-125-D ~ 24 
I I 140 18 (610)AWG 34-7/42 

, --! 1-"(3.56) (460)--1 Teflon insulated ~ 
.140(3.56) B ~. ~~ 

-l .270 I- "\ Compensation Module 
EGA .125F. D (6.86) 0.16 dia: max. x 1 V. nom . 

. 145 + 135 (4mm d,a. max. x 32 nom.) 

t ±1~i(3.7) ~! (3.4) 
.37 .27 -t 

(9.4) (6.9) - _ EGA 
-7-..... ..::".04 (1) 1116 (1.6) dim.: inches (mm) 

• 

RESONANT FREQ. EGAX ~(41J1o)--l 
24 

nom. 
i -l I-- .140 

(610) AWG 34-7/42 

600Hz (356) Teflon insulated leads 

.140 (356) El ~. ~~ 
1200 Hz -j .270 I- \ Compensation Module 

EGAX·F (6.86) 0.16 dia. max. x lV. nom. 

1700 Hz I i·,45 1+.135 
(4mm dia. max. x 32 nom.) 

t ± (3.7) 

~.4) .37 
.27 ~-t Damping and overrange 

2000 Hz (9.4) (6.9) +-+_ EGAX ?F{ stops are standard. 

J + ".04 (1) 
1116 (1.6) 

4000 Hz 
dim.: inches (mm) 

RESONANT FREQ. EGC-500DS 

F(4~~)1 
24 

~I nom. (610) 

370 Hz 

• IWI I- q >c~'CJ 
1500 Hz .60 

(15.2) '" ,..-+. Miniature Shielded Compensation iYlodule 

* 
' " Cable. 0.16 dia. max. x IV. nom. 

2800 Hz ~ ~ 10-32 UNF x .20 Deep . 
(4mm dia. max.:- 32 nom.) 

h5~ . 50 
(12.7) (12.7) 

Damping and overrange stops are standard. dim.: inches (mm) 

WIRING EGA3-MTG Triaxal Mounting Block for EGA and EGAX 

(Purchase accelerometers separately lrom mounting block) 

'O.32UNFEI1 I (M50pt1Dna1 -,., ~ 
EGA3-MTGM) J ,.. 

~~ 
.6X.SOX.50 ~ 

(12.7 x 12.7 x 12.7) 0 
Trflllll ••• II .. 

I'oellorl .... -"""'1 
IIIIII All. EGA I: 

......... Anl 

Specifications subject to change without notice. ' 

For manufacturers' sales offices, see yellow pages e·1.895 



5500 TRANSDUCERS & ENCODERS 5500 

Entran®Direct "Off-The-Shelf" 

Pressure Transducers 
Other models and ranges available from our full product brochure. 

EPX·10W Miniature Pressure Transducers 
Entran's EPX pressure sensor has a unique 
design based on mounting ease and flexibility. 
The EPX offers an optimum combination of 
characteristics which permit static and dynamic 
pressure measurements when small size is of 
prime importance. Its beam welded stainless 
steel diaphragm, 10-32 UNF thread and built-in 
a-ring seal allow simple mounting to test ob
jects and use in corrosive media compatible 
with 304SS, with appropriate Coring material. 

MODEL RANGE OVERRANGE 

EPX-l0W-l0 10 psig SO psig 

EPX-l0W-SO SO psig 100 psig 

EPX-l0W-l00 100 psig 200 psig 

EPX-l0W-2S0 250 psig 500 psig 

EPX-l0W-SOO SOO psig 1000 psig 

EPX-l OW -1 000 1000 psig 2000 psig 
ALSO AVAILABLE WITH MSx.8 METRIC THREAD IN 3.5, 
AS MODELS EPX-MSW-3.S, -7, -lS, -35 AND -70. 

• EPNL~0300 "Low Cost" Pressure Transducer 
MODEL RANGE OVERRANGE 

Entran's EPNL-0300 pressure sensor, although 
designed to be low cost, has a corrosion resis- EPNL-0300-S0 SO pSig 100 psig 
tant stainless diaphragm and many of the fea-
tures of its higher cost relatives. The standard 
unit is low in profile and has an a-ring seal for EPNL-03OO-100 100 psig 200 psig mounting. Its leads may be routed axially or radi-
ally. -A simple 3/8" NPT adapter fitting 
(PFEPNL-38N) is available from stock, if you EPNL-0300-2S0 2S0 psig SOD psig choose to convert the EPNL to a thread mount-

i 1" ed style. ~ 

C25mm) 

EPNM ·A38W "5V Output" Pressure Transducers 

EXCITATION 

elECTRICAL INPUT 

ELECTRICAL OUTPUT 

NON LIN & HYST. %FS 

RESOLUTION 

1 ± 1 mV for EPX-10W-10. 

MODEL 

EPNM-A38W-
200G 

EPNM-A38W
loo0G 

RANGE 

200 psig 

1000 psig 

OVERRANGE 

300 psig 

1500 psig 

The EPNM-A38W, manufactured in our Inter
national faCilities, has been designed to operate 
with high accuracy under extreme environ
mental conditions. It contains a built-in hybrid 
integrated amplifier and high stability foil strain 
gages offering an output of 5 volts. Its beam 
welded diaphragm can be used in fluids com
patible with APX-4 stainless steel with appro
priate ring seal. 

ALSO AVAILABLE WITH Ml0xl00 METRIC THREAD IN 
AS MODELS EPNM-AM10W-1S, -70 AND -200. 

SPECIFICATIONS 

EPX EPNL EPNM EPX EPNL EPNM 

10VDC'. 10VDC ±15VDC COMPENSATED TEMP. 70°F to 170°F 32°F to 140°F 
(21°C to nOC) (O°C to SOOC) 

1200 0 typ 10000 typ lSmA max. OPERATltllG TEMP. -40°F to 250°F -40°F to 257°F 
350 0 min. 500 0 min. l-40°C to 121°CI [ (-40°C to 125°C 

350 o nom. 500 o nom. <10 THERMAL ZERO/100oF '±l1f:i%FS ±21f2%FS ±1%FS 

50:± 1 100:±3A i1%FS ±3fiI%FS THERMAL SENS./100'F ±2%FS ±21f2%FS ±1%FS > 100psi: ± Vz . 
Infinite CooD ZERO OFFSET typ 200C ±10mV ±15mV ±5%FS 

Thi$ bulletin references Entran's specifications EPXS-187D, FEPNMS-187F and EPNL-490. 
Refer to Entran's Pressure Transducer Instruction and Selection manual for interpretation of all specifications and proper usage. 

8-1,896 For manufacturers' sales offices, see yellow pages EEM 1991 



5500 TRANSDUCERS & ENCODERS 5500 

To Order, Call 
1-800-635-0650 

In N.J. (201) 227-1002 

Price List on Page 8·1907 

SENSITIVITY 'RESONANT FREQ. 
nom. nom. 

2.5 mV/psi 50 KHz 
1.5 mV/psi 75 KHz 

1.2 mV/psi 80 KHz 

.5 mV/psi 120 KHz 

.25 mV/psi 150 KHz 

. 12 mV/psi 200 KHz 
7.15. 35 AND 70 BAR RANGES 

SENSITIVITY 
nom. 

2!.4 mV/psi 

1.2 mV/psi 

.5 mV/psi 

SENSITIVITY 
nom. 

5V F.S. nom. 

5V F.S. nom. 

'RESONANT FREQ. 
nom. 

30 KHz 

45 KHz 

65 KHz 

USEFUL FREQ. 
nom. 

3 KHz 

3 KHz 

15.70 AND 200 BAR RANGES 

EPX-10W 

%" (7.Smm) Hex 

~ 
Pressure 

dim.: inches (mm) 

24 
14'-------(610)-------.. -1 

1---- 18 ----.! Compensation 
(460) .028" dia. 1.7) Module 

Pressure ~~~. \ t 
~~~cj 1 po 

.16 max. dia. (4 1) x 1'h (32) nom 

Miniature Shielded Cable . 

EPNL-0300 .300 (7.6)~ f- Reference 
.100 (2.5) ro-:-:; Vent 

~ 
--r-;-..L' Compensation Module 

I L ~ 18 (460)...j I,. (3.2mm) dia. x 1 (2smm) 

PFEPNL-38N 
Optional Pressure Fitting 

for EPNL·03OO 

.600" .300" ~~~ 
(15.2) (7.6) .JJ-' ~ 

T d1 24 (610) ---I 
3/," X'I," BUNA-N O-RING Slot to bend 

Pressure (9.5 mm X 12.7 mm) leads radial 
and vent for 

dim .. inches (mm) reference 

EPNM-A38W 

Thread: 
'% - 24 UNF 

dim.: inches (mm) 

39 

'1" HEX 
HEX Order as 

separate ~em 

EPX-10W EPNL-0300 EPNM-A38W 

COMPENSATION INSTALLATION +IN INSTALLATION 
MODULE 

TRANSDUCER ,- TORQUE EPX 

.~ 
Reo TORQUE EPNM 

:~ ~-,. Ri 
~l PRESSURE IN·LB ,..,.. ... R, PRESSURE IN·LB RANGE Rb ~ 

lrr 
+ OUT RANGE ' 'BLUE 

~ GREEN 

:\ .. .",~ 
__ GREEN+OUT 

Rl -IN o to 50 psi 5 
~ 

BLACK 150 to 7500 psi 8 
• - BLACK r-- BLACK -iN S -OUT 

60 to SOO psi 10 RS2~ R2 ~ WHITE 

WHITE 
__ WHiTE - OUT - - (COMMON) 

'-- 600 to SOOO psi 15 

1 Useful Frequency Range is 20% of Resonant Frequency. 

Specifications subject to change without notice. 

EEM 1991 For manufacturers' sales office$. see yellow pages 8-1897 



5500 TRANSDUCERS\.& .. ENCODERS 5500 

Entran®Direct "Off-The-Shelf" 
- Load Cells -

Other models and ranges available from our full product brochure. 

ELF-500 Ultra-Miniature Load Cells 
Entran's ELF-500 is the last word in miniaturized MODEL 4AANGE 2.4QVERAANGE 
load measurement. An incredible 0.11" in thick-
ness with a O.S" diameter. The ELF-500 meas- ELF-SOO-S Sib. 10 lb. 
ures both steady state and dynamic compres-
sion loads. As they are designed for minimum ELF-SOO-10 
profile, off-axis loading cannot be isolated due 

10 lb. 1S lb. 

to the absence of flexures. ELF-SOO-20 20 lb. 30 lb. 

ELF-SOO-SO SO lb. 7Slb. 

ELF-TC500 Ultra-Miniature Load Cells with Threaded Studs 
Entran's ELF-TCSOO is the tension/compression 
stud mounted version of the ELF-SO~, measur
ing both static and dynamic loads. Designed for 
minimum profile, off-axis loading cannot be 
isolated due to the absence of flexures. 
ALSO AVAILABLE WITH MSx.B METRIO 
THREADS IN NEWTON RANGES AS. 
MODEL ELF-TC13. 

ELF-1000 Flatline Load Cells 
Entran's ELF-1000 Flatline Load Cell provides 
the user with applications flexibility as a flat disc 
or washer shaped load cell. Its high level output 
of 250mV measures steady state and dynamic 
compression loads. Off-axis loading cannot be 
isolated due to the absence of flexures. 

MODEL 

ELF-TCSOO-S 

ELF-TC5OO-10 

ELF-TC500-20 

ELF-TC500-1oo 

MODEL 

ELF-1000-2S 

ELF-10oo-1oo 

ELF-1000-2S0 

4RANGE 2. 4QVERRANGE 

Sib. 10 lb. 

10 lb. 1Slb. 

20 lb. 30 lb. 

100 lb. 125 lb. 

4RANGE 2, 40VERRANGE 

2Slb. SO lb. 

100 lb. 200 lb. 

2S01b. 500 lb. 

ELF-TC1000 Flatline Load Cells with Threaded Studs 
Entran's ELF-TC1000 is the tension/compres- MODEL 4RANGE 2. 40VERRANGE 
sion stud mounted version of the ELF-1000. 
The ELF-TC1000 measures both steady state ELF-TC1 000-2S 2Slb. SO lb. 
and dynamic loads. Off-axis loading cannot be 

I isolated due to the absence of flexures. ELF-TC 1 000-1 00 100 lb. 200 lb. 
ALSO AVAILABLE WITH MSx.8 METRIC 
THREAD BELOW 1000 NEWTON RANGE ELF-TC1oo0-2S0 250 lb. SOO lb. 
AND M10x1.5 FOR 1000N AND ABOVE, 
AS MODEL ELF-TC26. 

SPECIFICATIONS 

NON-LINEARITY ±1%F.S. INPUT IMPEDANCE nom. 2000 0 nom. type. 
(1000 0 min.) 

HYSTERESIS ±1%F.S. OUTPUTIMPEDANCE~ 1000 o nom. 

THERMAL ZERO ±1%F.S.!100°F EXCITATION 15VDC 

THERMAL SENSITIVITY ±2'h%F.S.!100°F COMPENSATED TEMP. 70a F to HO°F 
(21°C to 77°C) 

ZERO OFFSET (10°F) ±15mV OPERATING TEMP. -40°F to 2S0°F 
(-40°C to 121°C) 

.. 
'Useful Frequency range IS 20% of Resonant Frequency. 20verrange for use wIthin Useful Frequency. 3Vahdfor unloaded ELF-SOO and ELF-1Ooo 
basic units without studs. 4Must be loaded perpendicular and on center. distributed over loading surface. 

This bulletin references Entran's specifications ELFSOOS-687.B and ELF1000S-687B. 
Refer to Entran's Load Cell Instruction and Selection Manual for interpretation of all speCifications and proper usage. 

8-1898 For manufacturerFt' sales offices, see yellow pages EEM 1991 



5500 

4SENSITIVITY 
nom. 

40 mVllb. 

25 mV/lb. 

12.5 mVilb. 

5 mVilb. 

4SENSITIVITY 
nom. 

40 mVllb. 

25 mVllb. 

12.5 mVilb. 

2.5 mV/Ib. 

4SENSITIVITY 
nom. 

10 mV/lb. 

2.5 mVllb. 

1 mVilb. 

4SENSITIVITY 
nom. 

10 mVilb. 

2.5 mV/lb. 

1 mVilb. 

EEM 1991 

TRANSDUCERS & ENCODERS 5500 

Price List on Page 8-1893 
To Order, Call 

1-800-635-0650 
In N.J. (201) 227-1002 

1, 3USEFUL FREQ. 
nom. 

0-2800 Hz 

0-4000 Hz 

0-6000 Hz 

0-12000 Hz 

1, 3USEFUL FREQ. 
nom. 

0-2800 Hz 

0-4000 Hz 

0-6000 Hz 

0-20000 Hz 

1, 3USEFUL FREQ. 
nom. 

0-1000 Hz 

0-2500 Hz 

0-3500 Hz 

1, 3USEFUL FREQ. 
nom. 

0-1000 Hz 

0-2500 Hz 

0-3500 Hz 

--/' ....... 

/ 
/ 
I , 
" , --

ELF·500 

r(6~) (~ 
~Load 

I .5 Button 

(12.7) 

dim.: inches (mm) 

ELF·TC500 

!(6~) (:2> 
I .5 
(12.7) 

dim.: inches (mm) 

ELF·1000 

dim.: inches (mm) 

ELF·TC1000 

(610) ~24~ 
.010 Load lit 

( 254) ! ! ! (460Tj 

~= ~ 
ITefion ~mpen:~Clo 

0.1 Insulated Module .16 (4.1) max. dia. x 
(2.54) Leads 1% (32) nom. 

r----t6~'b) 
% 4 /<4~~rll· Compensation 

(95, ~~'" •• ~: Mod""~ ~~~;=~~L=.a~ds Clo 

37.r 
--10-32 UNF 

(9.5)+ Thread .16 (4.1) max. dia. x 
1% (32) nom. 

(6~iJf-l 

-Lei ~r§5Lo~a~d~'l~=(4=~0::l~ : ~~~~I~j:;OO I 
T Teflon InSUlated' = 
0.15 Leads (ribbon) .16 (4.1) max. dia. x 

(3.81) lV. (32) nom. 

~(;1'b) 
T 18~ Teflon 

+ /~ 11~ (460) I 1 L':."a"~) I 

(~~~) (1~2) t ((0) t=r~~= =). f P 
,~ (,i7) Compensation . 

10-32 UNF: 1 to 100} L Module .16 (4.1) max. dla. x 
%-24 UNF: 250 lb. . 1 'I. (32) nom. 

dim.: inches (mm) 

,- - - - -,RED • + IN , I I 
\ I I 
\ I I 

I 
Compensation I 

Module I GREEN • OUT • I I 

/ I 

/ : BLACK • IN 
'- - - - - - ~ WHITE • OUT 

Specifications subject to change without notice. 

For manufacturers' sales offices, see yellow pages 8-1899 



5500 TRANSDUCERS & ENCODERS 5500 

Entran~Direct "Off-The-Shelf" 

Power,Supplies 

PS Series Transducer Power Supplies with Amplifier Option 

Entran's new PS Series Power Supplies are a general purpose excitation source for strain gage bridge transducers and 
companion amplifiers. The PS Series is an ideal accessory for Entran accelerometers, pressurA transducers, and load 
cells, as well as most standard bridge transducers on the market. Available in single and dual adjustable excitations or 

, with a built-in adjustable gain amplifier, accepting 4-wire closed bridge or 5-wire open bridge configurations. The PS-15 
is a single polar supply,the PS-30 is bipolar supply for use with external amplifiers requiring plus/minus excitation and the 
PS-30A features a built-in instrumentation amplifier. Any PS Series supply or amp can be used with the MM45 meter but 
use with the MM35 requires factory matching . 

• MODEL PS-1S-1 PS-1S-2 PS-30-1 PS-30-2 

INPUT POWER 50/60 Hz 120 VAC 240 VAC 120 VAC 240 VAC 

TRANSDUCER EXCIT AriON 0.5 TO 15 VDC adjustable ± 0.5 to ± 15 VDC adjustable 

CURRENT 

TRANSDUCER OUTPUT 

TRANSDUCER ZERO 

PS-30A <jj> @ , .. 
Only ---...I.'"~ -@~ .. 

,.@-~~ 

I- -I 
1.97" 

dim.: inches (mm) (50mm) 

100 mA max. 100 mA max. 

XI (not amplified) XI (not amplified) 

Adjustable for 5-wire open bridge transducer 
(SO n to either leg) 

l 
2.95" 

(75mm) 

J 
F·=========~·I 4.33" 

(110mm) 

OPERATING PROCEDURE 

PS-30A-1 PS-30A-2 

120 VAC 240 VAC 

± 0.5 to ± 7.5 VDC adjustable 

100 mA max. 

10 to l00X adjustable 

Adjustable for 4-wire closed 
and 5-wire open bridge sensor 

1.) If desired, link the "E-Ground" to "C-Common" terminal on PS-30 orto "Output-" on P5-30A and to "Supply-" on PS-15 for non-isolated operation. Power unit through wall 
plug, turn on front panel switch, red light should activate. 

2.) For P5-15: Connect DVM to Transducer·'Supplyt·, and Transducer "Supply-" terminals and adjust ''Volts'' potentiometer for desired transducer excitation voltage. For PS-30: 
Connect DVM to Transducer"Supplyt·, and "C-Common" (use "Output-" on PS-30A instead of "C-Common" terminal) and adjust ''Volts'' potentiometerfordesired transducer 
excitation voltage (botht and -voltages will be adjusted by this action). Move DVM to "Supply-" from "Supplyt·, to confirm correct voltage on "-" side. 

3.) Connect transducer excitation leads to appropriate "Supply" terminals. Confirm that loaded power supply is providing desired voltage with DVM and fine adjust the ''Volts'' 
potentiometer if necessary. 

4.) WITH STANDARD 4 WIRE BRIDGE TRANSDUCERS: Connect the transducer signal leads to "Signalt" and "Signal-" terminals. 
5.) FOR 5 WIREOPEN BRIDGE TRANSDUCERS (available from Entran): Connect the "Greent" output lead to the "Signalt" terminal and the "Bluet" output lead to the "5 Wire 

Zero" terminal. This will activate the "Zero" control potentiometer providing 50 n zero offset adjustability. Connect the ''White-" lead to the "Signal-" terminal. 
6.) Connect the "Output" terminals from the front panel to your monitoring or recording equipment. 
7.) Adjust the "Zero" potentiometer for "5 Wire" connected transducers to trim the output offset. 

B.) FOR USE WITH SEPARATE EXTERNAL AMPLIFIER ON P5-30 ONLY (such as Entran IMV): Connect the amplifier to the "Supplyt", "Supply-" and "C-Common" terminals. 
Power the transducer from IMV or amplifier. Connect "t" output lead from the IMV or amplifier to the "Signalt" terminal and connect the "c-Common" lead to the "Signal-" 
terminal. . 

9.) TO SET GAIN OF PS-30A AMPLIFIER: With the transducer supply leads connected to the PS-30A, but before connecting the tran,sducer signal leads, set the gain by utilizing \he 
"SET" button and "GAIN" potentiometer. Determine the Amplifier Output offset by temporarily linking the "Signalt" to "Signal-" terminals and recording the "Outputt" to 
"Output.,." voltage. Remove "Signalt" from "Signal-" and connect to ·Output-", press/hold the "SET" button. Monltorthe test signal (approximatelyt5OmV) which has been 
internally injected to the "Signalt" and "Signal-"terminals. Then monitoring the amplified test Signal at the ''Output+'' and "Output':''' terminals, and subtracting the amplifier 
output offset to provide the net amplified output, adjust the gain to the desired value with the "GAIN" potentiometer, comparing thenetAmplified Output Signal tothe unamplified 
test signal on the "Signal" terminals. To confirm and fine adjust the desired gain, re-connect the signal input link and repeat the above procedure until the desired accuracy is 
achieved and confirmed. Alter gain is adjusted, release the ''SET'' button, remove Signal link and connect the signal leads of the transducer to the P5-30A. 

This bulletin references El')tran specification PSS-790, Specifications subject to change without notice, 

8-1900 For manufacturers' sales offices, see yellow pages EEM 1991 



5500 TRANSDUCERS & ENCODERS 5500 

Price List on Page 8-1893 

- Meters-

To Order, Call 
1-800·635-0650 

In N.J. (201) 227-1002 

Low Cost Digital Transducer Meters 
WITH BUILT·IN TRANSDUCER POWER SUPPLY 

MM35 Series The MM35 and MM45 Digital Transducer Meters have been manufactured for 
Entran to complement our line of pressure sensors and load cells, as well as most 
other sensors on the marketplace. They are both easy and simple to use and in 
addition to their digital display, provide various levels of excitation so that a trans
ducer can be powered directly from the meter, without use of an external power 
supply. This is a powerful combination not usually found in digital meters. The MM35 
has a 3·1/2 digit display. Its 1999 count can be fully utilized with any input between 
1mV/V and 20mVIV and it has two standard transducer excitation Voltages. The 
MM45's 4·1/2 digit display with 19999 counts, can be fully utilized with either a 
± 200mV or ± 2V input signal, and is totally pushbutton programmable from the front 
panel. It has five standard excitation voltages, selectable by internal connector pins. 

I\IIM45 Series 

CHECK EXCITATION VOLTAGE REQUIREMENT FOR SENSOR TO BE USED. 

DISPLAY DIGITS POWER IN FACEPLATE 

"psi" "bar" "Ibs" "kgs" liN" 

31f2, .56" (14.2mm) H 110Y, 60 Hz MM35P·1 MM35B-1 MM35L·1 MM35K·1 MM35N-1 MM35-1 

220Y, 50 Hz MM35P-2 MM35B·2 MM35L-2 MM35K·2 MM35N·2 MM35·2 

41f2, .50" (12.7mm) H 110YAC/220YAC MM45P MM45B MM45L MM45K MM45N MM45 

MM35 MM45 

FULL RANGE ± 1999 ± 19999 

TRANSDUCER 
INPUTS ACCEPTABLE 

1 to 20m V IV ± 200mV or ± 2V 
Differential Inout (oin selectable) 

ACCURACY OF DISPLAY ±.05%±1 dig.@ 25°C ±.01% of span± 1 dig. 

SUPPLY VOLTAGES 5V and 10V 5V. 6V. 10V, 
FOR TRANSDUCERS NDC) 12V and 15V 

S G Analog 0 to 2 VDC Option "-A" 
OUTPUT I NAL Zero & SDan adiustable 0 to 10V front oanel Draa. 

MM35 
3.63" Width of meter 

r"~---:==:.-.----t'1 w/o mounts Mounting bracket 
(92 mm) 1 

:r /999 ,'0 adiUSlre====!ltf ~ 
(48mm) •• ~ ~ L Entren P.~ ~.:':i~.,.1 

I• 3.8' .1 \ ::r:;;: 
(96 mm) .. ,. 

WIRING MM35 

I 
I 

4.5' / I 
(115 mm) .I I 

Eletrical 
connections 

Ootlonal U:~' ~~~~~~~, =n~ B..,k p.1III1 

M'ultlplexed BCD ~ output ANllog OUlpUt 
o (_) 1+) NC 

?!?! '?'?lJ '? 
,I.!:::_I*I =t= I( +=) =,:FJ.Ot=i. IF=!: ,=I==*=L:.J 
Input from - 5V + 5V }. 
Tr.nlClucer Tr.noducer I, Supply .ol~ 

po_ .. pply ~. to Met8' 

o 

This bulletin references specification MM35S·187A. MM45S· 790. 

MM35 MM45 

OPTIONS 
-BCD: -A: Anolog output 

Multiplexed BCD ·Hl: Hillo Set +Analog 
SPAN ADJUST & Internal Resistors Front panel push· 
DECIMAL POINT and potentiometer button Droarammable 

ZERO ADJUST 
Front panel 

potentiometer 
Front panel push· 

button programmable 

TEMP. SHIFT 50 ppm/DC 20 ppm/DC 

OPERATING TEMP. 32°F to 122°F 32°F to 1400~) 
(O°C to 50°C) (O°C to 60°C 

ELECTRICAL CONNECTION Rear panel solder lugs Rear panel solder lug! 

5.0 MM45 

,
• 3,63" ,I '" 'I (92 mm) 

(127mm) 

WIRING MM45 '" ...... 
~ 

~ 
Ne 

" 
v AC PaItw· 

~ 
.I.e POMr' " U Ne 

Ne " 
, .0_' 

AC Powr' " S Ne 

"' " " Ne 
0 13 P Ne 

AIIIIDgOul !-I 
" 

N -, " • 
lOT, ~ 

-, " L AnMI9 Dull.' -, • • ......... -, • 'J Ne 

L 
00 ....... 7 H Ne 
00""""1.M • F Ne 

c"" .... 1rQ,I 
, E Ne 

v ......... A 0 Ne .. _Goc , e Ne 

1 0 :::::::::::::::::: c I 2V 10200V DC Iran , • Ne 
Ne , · Ne . , '-Jl 

SpeCifications subject to change without notice. 
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24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 
62 CROSS REFERENCE 
CARDS 

ALL NEW with this 
edition of EEM 

GET 
~----~-....... ORGANIZED! 
Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes," you probably already 
have the EEM File System. But, if you said "No," 
you really ought fo look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with the System. But, 
what are you going to do when there are multI
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it Gln all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in 
everyday use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you need 
to set up your very own filing system. Best of all, 
it's easy to get and v.ery affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will be mailed to you 
under separate cover. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



5500 TRANSDUCERS & ENCODERS 

POSITION NSENSORS ~~A,i~~N~~~;T:~~ 
HAMLI ~0~\ "I j~01> 1949 

; ~ V t For detailed product information request the 
HAMLIN INC. ~ ./ ........ - ~ Hamlin Magnetic Proximity. Sensor Catalog. _ 
612 East Lake Street -"/1\""""" The 16 page brochure prOVides complete 
Lake Mills, WI 53551 USA \8/ \ o~ .. • data about Hamlin's broad family of 
Phone 414/648-3000 • FAX 414/648-3001 I-'ON Sf."" standard Magnetic Proximity Sensors plus 

application and design recommendations. 
Also included are dimensions, electrical 
specifications and operation characteristics. 

The heart of all Hamlin magnetic proximity sensors is a 
hermetically sealed reed switch, for environmental 
integrity and dependability. When a magnetic actuator 
is placed within a prescribed proximity of the sensor, 
the switch contact changes state. Their cost is far 
below inductive or capacitive proximity sensors. They 
require no power to operate and provide a switch 

- -SPECIFICATIONS -
Initial Contact Resistance (Max.) ......... 0.200 Ohms 
Typical Operate TIme •................•.......... 1.000ms 
Shock W/O False Operation ................. 100 G's, llms, 112 sine wave 

closure output. ALL 

ORDERING INFORMATION SENSORS'iU 

Operate & Storage Temp ..................... -40°C to +105°C 
Operation Ufe (Typical) ....................... 50,000,000 @ 5Vdc, 10ma 

5,000,000 @ 120Vdc, 75ma. 

SENSOR OPERATE CONTACT SWITCHING MUST OPERATE MUST RELEASE [TERMINATION SENSOR 
NUMBER POSITION RATING VOLTAGE DISTANCE DISTANCE OR WIRING LIST PRICE 

159025-010 1 lOW 200Vdc .~OO .550 12"~e~s ~50 
159045-010 4 aw 200VdC .110 .215 r-vtJ r-inS " . .<" 
l:>lJU:>U-UlU 4 lUVV ~UUVdC .~OO ~ ,t-'~t-'Ins ~OO 
59065-010 1 lOW 200Vdc .200 .550 l~" r-vv Leaas 4.50 
5900-00 1 Ovv ~OOVdC .200 .550 12" t-'VV Leads 4.50 
59085-010 2 lOW 200Vdc .060 .100 12"~e~s 8.75 
59105-010 a lOW 200VdC .225 .500 vannector 4.15 
159125-010 3 lUVV ~OOvac .~~:> ~O --,,-Ins ~ 
159135-010 3 lOW 200Vdc .400 I.UOU l~' ·e 0 Leaas 1~5 
59140-010 3 lOw ~OOvoc .225 .500 12" t-'VV Leads 5.10 
59145-010 3 lOW 200Vdc .~ 5 ~OO ~"..!"'~eacls ~15 
59160-010 4 lOW 200Vdc .158 .433 SMD Leads 4.1-> 
NOTE: All sensors listed are Contact Form A except for Model 59085-010 Vane Sensor. 

OPERATE POSITION 
1 

c:::::J 
jdk 

DIMENSIONS 
Drawing 1 

F~:rl-----'~g:: 
'---~A--LE~ 

O!,!.dla.) 

Drawing 6 

MODEL 
NUMBER 

l>702l>-OQO 
59045-010 
l>104l>-OOO 
ollUOU-ulU 
:>IUOU-OOU 
5906l>-O10 
:>lut>:o-uuU 
59070-010 
:>IU/U-UUU 
1i910l>-010 
OIlUO-uUU 

DESCRIPTION 
::;ansor 
AclUator 
Sensor 
AclUator 
sensor 
AClUator 
Sensor 

Actuator 
Sensor 

Actuator 
Sensor 

Actuator 

Drawing 2 

Drawing 7 

DWG. 
NO. 

2 
a 

,a 
4 
4 

4 

., 

1 r- RELEASE d 

. --I r- OPERATE d 

2 ~ r, ·-t 

~~~~ ~I L--+'r-T--' 

A B 
·.UOO 
1.000 

0.700 0.600 
U.IUU 

v."W U.tIW 

1.500 1.250 
I.""U I.O!bU 

1.500 1.250 

.125 

Drawing 3 

Drawing 8 

C 

0.130 
U.lau 
u.lt1u 
U.HIU 

5116-24 

M8xl,25 

U.I"" 

251 4 SQ.. x 1,57 
(1.0 x 1.0 x .062) 

o E 
l~. 

u.ll0 U.u 

0.110 U.udl 

U.1S1 1<!.o 

U.250 12.0 

U.25O 

U.""~ 

Drawing 4 

lor c 

~l-Jt B A- E (die.) 

Drawlng_9 

[~J6 
YV r tJ 

F G H 

u.<!40 
v.l O.UO!:> 

.200 
U.Ua> 

1132 

U.266 u.a/o 0.250 
U. ~o V.a>' 

MATCHING 
ACTUATOR 
~OOO 

"/U"":uuu 
~~OO 
:>/005-000 
510/.o-~0 

~ane 

5/105-000 
~OO 

:> 1->,,-000 
5'-!4.o-000 
57145-000 
5 050-000 

Drawing 5 

Drawing 10 

V. I ~"Xv.o>vo_ 

ACTUATOR 
LIST PRICE 

.!.2~0 
2.60_ 

~ 
".OU 
-~ 

N/A 
3.35 

~ 
5.80 
4.85 
3~ 
2.40 

• 

J 

I u.l~oxu.->uo 

l>912l>-O10 sensor 8 .125 0.625 0.750 0.062 0.250 0.236 U.l00. ~ 1 u. 2 XU."UD 

Actuator b 0.625 v.lOC u.562 u.25O U.I"" U.a>O U.l'!oxll-"Il". 
1>9131>-010 ::;ensor U.Ii<!o U.l:>U O~ u.3 u.l<!oXIJ·'n~ 

AClUator " U.~ U.lOV V.OVU U.QU v."'" 0.13:> 
1>9140-(; 1 :sensor 1.906 U.:>:>· U.:):>1 ~.o O.~.,., U.aR> 

57140-000 AClUator 6 .0.906 0.551 0.551 0.430 0.1 0.296 1 U. 18 
::;ansor u . .,20 U.I"" u.3oo 

5/145-000 Actuator 6 .125 0.625 0.750 U.06<! 0.250 u.a/:> 0.1:!!> .I~. XV.O>UD 

:Sensor \I UJOC u.lou 1.000 .1"" u.2ov 1~.v 

59160-010 1 surtace Ml senso 10 .030 .00 .uti:> .111t> 

5500 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1903 



5500 TRANSDUCERS & ENCODERS 5500 

HERMETIC SWITCH, INC. 
Proximity Sensors 
Hermetic Switch, Inc. manufactures a variety of two part 
magnetic proximity sensors (sensor and actuator). All 
sensors feature hermetically sealed reed switch contacts 
that can survive harsh environments. Specially selected 
epoxy potting materials and rugged plastic cases with
stand the impacts and forces of the real world. Many 
models are listed with Underwriters Laboratories, verify-

ing that they have passed rigorous testing. The sensors 
listed in our'catalog are designed for use in alarm systems, 
automotive, consumer products, industriai controls, safety 
interlock, and many other applications. Custom sensors 
not shown in our catalog may be required for your applica
tion. Consult factory for complete operate data, catalogs, 
and engineering assistance. 

Contact Ratings 

SENSOR RECOMMENDED 
MODEL 

1100 
1200 
1300 
1500 
1600 
1700 
1800 
1900 
5100 
5200 
5300 
6100 
6200 
6300 
8200 
8300 
8400 
8500 
8600 

*AC only 

PART # 1100,1200 or 1300 

'365~-T 

2 RIBS 
TO ANCHOR PART 

WHEN PRESSED 
INTO 3/8" DIA. HOLE 

.342 --l ~T 
6"NOM. 

~~~P -, 

ACTUATOR 

1000 
1000 
1000 
1005 
1006 
1007 
1007 
1007 
5000 
5000 
5000 
6000 
6000 
,6000 
8100 
8100 
8100 
8100 
8100 

PART # 1000 ACT 

/" 
2 RIBS~' 

TO ANCHOR PART 
WHEN PRESSED 

INTO 3/8" DIA. HOLE 

CONTACT 
SWITCHING RATINGS 

FORM MAX 
VOLTS DC 

SPST-NO 30 
SPST~NC 30 

SPDT 30 
SPST-NO 30 
SPST-NO 100 
SPST-NO 100 
SPST-NC 100 

SPDT 100 
SPST-NO 30 
SPST-NC 30 

SPDT 30 
SPST-NO 30 
SPST-NC 30 

SPDT 30 
SPST-NO 200 

SPDT 100 
SPST-NC 100 
SPST-NO -
SPST-NO 200 

PART # 1700, 1800 or 1900 

~ 
O·250MAX. 

T 

EPOXY 
FILLED 

MAX MAX 
AMPS DC WATTS DC 

.25 3.0 

.25 3.0 

.25 3.0 

.01 0.25 

.25 3.0 

.25 7.0 

.25 3.0 

.25 3.0 

.25 3.0 

.25 3.0 

.25 3.0 

.25 3.0 

.25 3.0 
,25 3.0 
.50 10.0 
.25 3.0 
.25 3.0 
- 360 VA" 
.50 10.0 

PART # 1007 ACT 

o .250±MAX. 

• 

t 
1.000±·015 

t 
ALNICO MAGNET ENCASED 
IN HYSOL PLASTIC 

HERMETIC SWITCH, INC. 
P.o. BOX 1325, HIGHWAY 92 SOUTH / CHICKASHA, OKLAHOMA 73018 / TELEPHONE (405) 224-4046 

FAX 405-224-9423 

B·1904 For manufacturers' sales offices, see yellow pages EEM 1991 



5500 TRANSDUCERS & ENCODERS 5500 

HERMETIC SWITCH, INC. 

PART # 1500 
~ 

PART # 1005 ACT 

FAVORABLE 
POLARITY 
BLUE
YELLOW + 

0.095 MAX. -. 

~~~ 
~

3'ONOM' 
# 28 AWG STRANDED 
TEFLON INSUL. 
TYPE ET (7 X 36) WI~E ~ * 

BLUE ~ YELLOW 

-.-L o .100 t.005 ---r 

Jl-' /~~ .410±·005 

ALNICOM~ 

PART # 5100,5200 or 5300 PART # 5000 ACT 
\ 

.406~ I-- 1.750 ---i .164 DIA. 
I I 2 PLACES 

.575 bJ m m l;:or 
...L..- . '. .275 

r---2.562~.1~5 II 
164 DIA ~ 161' • .231---1 

2'PLACES ~ H51 @ ~ .5IO 

~'--< ii "OO"'l'. ...L1 .125 

'i-[H51 @ l~ I ~Jo 
"""f __ -.1 

.200 

PART # 8200, 8300 or 8500 

lmr6" NOM·i
,
·'25i ;J 1.250 

~~.~12~5~4~ .~[l .. ,_.-.-~ .~1t 
.156 .125--11--

PART # 8400 or 8600 l·450 r- ,.,25 1 
-.1 
l.023DIA. 

2 PLACES 

~~'250~25 
r~ T .375 ,-

~ .750 

-~ 

.'25~ L 

Proximity Sensors 

PART # 1600 

'rommo n~·" ~ 1.025±·015 

,,,,os' ,mf:; I III PLATED TIN ~ 

.100 REF. ~ Ie .050 ± .025 

PART # 6100,6200 or 6300 

PART # 1006 ACT 

~iL:;n~:6 , T 
., .500 ± .015 

. l 
ALNICO MAGNET ENCASED 
IN HYSOL PLASTIC 

PART # 6000 ACT 

"64DI~'~ .·2.100.·-' 2 PLACES 

T 
.275. • H51 ® • ~ 

.23D . .406--1 I-
11.7501 r ,·750 i 

·±-d l;~ .rs-~I ~or 
_Li=#- ~.-

nil ."Js" 
2 WIRES UU 
6"NOM. 

PART # 8100 ACT 

".'25, 

.
-L __ :~~~-----'-4.3fO 

.450 

!--'f'----f---'-L 

1--._ .. 2.562--~.125 

HERMETIC SWITCH, INC. 
p.o. BOX 1325, HIGHWAY 92 SOUTH / CHICKASHA, OKLAHOMA 73018/ TELEPHONE (405) 224·4046 

FAX 405·224·9423 

EEM 1991 For manufacturers' sales offices, see yellow pages B-1905 



5500 TRANSDUCERS & ENCODERS 5500 

Encoders and Sensors 

Model 
Supply voltage 
Output current 
Output Signals 
Output frequency 
Resolution 
Speed 
Shaft diameter 
Housing 0/length 
Price (average) 
Comments: 

Model 
Supply voltage 
Output current 
Output Signals 
Output frequency 
Resolution 
Speed 
Shaft diameter 
Housing 0/1ength 
Price (average) 
Comments: 

. 
Contactor 
G080 
NlA 
2 Amp. 

. SPST contact 
25 imp/sec. 
20 imp/rev. 
1,500 rev/min. 
7mm 
72/92 nim 
$55.00 
Rugged mechanical 
rotary pulser with 
various pulse ratios. 
Use with electric or 

Light Duty 
G314 
12-26VDC 
20mA 
NPN open Collector 
20kHz 
1000 imp/rev 
6000 rpm 
5mm 
40/42 mm 
$150.00 

Ideal for light 
industrial applica
tions and office 

electronic counters. automation 
equipment. 

Incremental Incremental 
G 321 G319 
10-30 VDC, 5V 10-30 VDC, 5V 
40mA 40mA 
push-pull, TTL push-pull, TTL 
50kHz 50kHz 
5,000 imp/rev.x1 ,2,4 500 imp/rev. x1,2,4 

. 3,000 rpm 6,000 rpm 
max. 12 mm .375 inch 
106 / 30 mm 2.36/2.56 inch 
$ 300.00 $ 160.00 
Hollow shaft Servo mount 
Options: quadrature Options: quadrature 
and inverted and inverted 
outputs, zero pulse. oLitputs, zero pulse. 

Low Cost 
G305 
10-3OVDC, 5V 
40mA 
push-pull, TTL 
10kHz 
120 imp/rev. 
6,000 rpm 
7mm 
70 x 62.5 x 36 mm 
$75.00 
General purpose 
low-cost encoder, 
single pulse or 
quadrature output. 

Incremental 
G329 
10-30 VDC, 5V 
40mA 
push-pull, TTL 
50kHz 
500 imp/rev. x1 ,2,4 
6,000 rpm 
.375 inch 
2.50 / 2.64 inch 
$190.00 
Aangemount 
Options: quadrature 
and inverted 
outputs, zero pulse. 

call or send for free Design Guide 

IV 0 INDUSTRIES 
201 Industrial Way West 
Eatontown, NJ 07724 

Medium resolution Hollow shaft 
G 317/327 G 304 
10-30 VDC, 5V 10-3OVDC, 5V 
40mA 40mA 
push-pull, TTL push-pull, TTL 
50kHz 50kHz 
2,000 imp/rev x1 ,2,4 1250 imp/rev x1 ,2,4 
6,000 rpm . 3000 rpm 
7/10 mm max. 22 mm 
60/65 mm 106/50 mm 
$ 200.00 $ 300.00 
Options: quadrature Rugged. Options 
and inverted quadrature and 
outputs, zero pulse. inverted outputs 

. zero pulse. 

Inductive 
G 101 
10-30VDC 
200mA 
open collector 
1,000 Hz 
n/a 
n/a 
n/a 
8/60mm 
$33.00 
Sensing distance 1 
mm, short circuit 
and· reverse polarity 
protection. 

Inductive 
G 107 
8O-250VAC 
3-500mA 
Triac 
15Hz 
n/a 
n/a 
n/a 
18/100 mm 
$45.00 
Sensing distance 10 
mm,withLED 
indicator. 2 m cable 
length standard. 

Tel. (800) 932-0489 
Tel. (908) 542-5151 
Fax (908) 542-2938 

8-1906 For manufacturers' sales offices, see yellow pages EEM 1991 



5500 TRANSDUCERS & ENCODERS 5500 

Counters, Tachometers, Indicators, ORO's 
Applications: 
Length measure
ment, positioning, 
bat ching, counting 
for OEM's and 
User's alike 

Model 
Supply voltage 
Count speed 
Encoder Supply 
Panel Cutout 
Price (List) 
Comments: 

Applications: 
Speed measure
ment, timing, and 
machine control 
for OEM's and 
User's alike. 

Model 
Supply voltage 
Count speed 
Encoder Supply 
Panel Cutout 
Price (List) 
Comments: 

programmable limit switches, electronic cam-shaft controllers, batch counters etc. 

re inputs as 
as voltage 

from 5-220V 
4 front panel. 

replacement 
E/M counters. 

LED Counter 
N608 

5-24 VDC 
10 kHz 
none 
25 X50 mm 
$ 133.00 
6 digit totalizer, up! 
down counting, 
differential and 
quadrature counting 
x1, x2, x4, Two 
battery backup, 
external or front 
panel reset. 

LCD Counter 
NE 102 

24-220 VAC 
800 Hz 
24 VDC, 80 mA 
50 X50 mm 
$179.00 
6 digit preset 
counter, 1 or 2 
presets, up/down 
or quadrature, 
2000 hr battery 
backup, relay 
outputs, 2 digit 
scale factor 
keyboard progr. 

LCD Counter 
NE 120 

24-220VAC 
9kHz 
12VDC, 50 mA 
45X45 mm 
$150.00 
6 digit single 
preset counter, 
programmable 
prescaler, quadra
ture counting, 10 
year EEPROM 
memory, relay and 
solid state outputs. 

LED Tachometer LED Tach/Ratio LCD Tachometer LED Tachometer 
N 609 meter N 662 NE 106 NE203 

6VDC,12-24VAC 24-220 VAC 24VDC,24-220AC 24-220 VAC 
10 kHz 40 kHz 10 kHz 10 kHz 
15-30VDC, 60mA 15 VDC, 80 mA 24 VDC, 80 mA 24 VDC, 80 mA 
25 X 50 mm 45 X 92 mm 51 X 51 mm 45 X 92 mm 
$ 130.00 $ 260.00 $ 260.00 $ 260.00 
Compact design, 1/8 DIN housing, J.1Processor based, J.1Processor based, 
Quartz accuracy, user program- upper,lower limit upper / lower limit 
programmable mabie time base setpoints, user setpoints, relay 
decimal point, bright and decimal point, programmable time outputs, ideal for 
0.3 inch LED screw terminal base and scaling extremely slow to 
display, connections, factor, 2000 hr. high speed 

optional multi- backup. applications. 
plexed BCD output. 

LED Counter 
NE624 

24VDC,48-220AC 
10kHz 
18VDC, 100 mA 
45X92mm 
$286.00 
6 digit dual preset 
counter, presets 
always visible, up! 
down, differential or 
quadrature, relay 
and transistor 
outputs, 10 year 
data backup, many 
user progr. functions 

LED Controller 
NE202 

24VDC24-220AC 
10kHz 
24VDC,80mA 
92X92mm 
$580.00 
J.1Processor based, 
8/ 16/ 32 presets, 
scaling, quadrature 
counting, self 
prompting menu, 4 
function keys, serial 
interface, self 
diagnostics. 

call or send for free Design Guide Tel. (800) 932-0489 
Tel. (908) 542-5151 
Fax (908) 542-2938 

EEM 1991 

IV 0 INDUSTRIES 
201 Industrial Way West 
Eatontown, NJ 07724 

For manufacturers' sales offices, see yellow pages e·1907 



RELATIVE QUANTITY SYMBOLS PREFIXES FOR SI UNITS 

"# not equal to Multiple PrefIX Symbol 
approximately equal to 

oc proJJOrtional to 1012 tera T 
< smaIler than 109 giga G 
S; smaller than or equal to 106 M « much smaller than mega 

> larger than 103 kilo k 
~ larger than or equal to 10-3 milli much larger than m » 

= identical to or equivalent 10-6 micro 11 
i increases I' 10-9 nano n 
J, decreases 10-12 pico p 

Quantity Symbol SI Unit Symbol Derivation 
acceleration a m s-2 velocity/time 
acceleration due to g ms-2 velocity/time 

gravity 
amount of substance n mole mol mole fraction (n) used 
amplification factor Jl a ratio 

angle 61>'P1,1l1 

angle of incidence degree or radian 

angle of refraction r degree or radian 

angle, Bragg a number 

angle, critical c degree or radian 

anode slope resistance RA ohm n !1Va/,! fa 

area A metres squared m2 I x b 

atomic number Z a number number of protons 
Avogadro constant L,NA number 
breadtb b metre m fundame~ unit 
capacitance C farad F cbarge/p.d. 

charge, electric Q coulomb C current x time 

cbarge on electron e coulomb C 1·6 x 10-19 C 
conductance G ohm-1 0-1 reciprocal of resistance 
current, electric f ampere A fundamental unit 

decay constant A. a ratio 

density p kgm-3 mlV 
distance along patb s metre m fundamental unit 

efficiency 1/ a ratio work output!work input 
electrochemical equiv. z gC-1 mass/charge 
electromotive force E volt V energy/charge 
electron e 
energy E joule J Nm 

energy, kinetic Ek joule J N m. Ek = Il2mu 2 

energy, potential Ep joule J Nm.Ep=mgh 
Faraday constant F coulomb mol-) Cmol-I 96,500 C mol-I 
field strength, electric E Vm-I potential gradient: p.djdist. 

field-strengtb magnetic H ampere-toms current x no. of turns 

flux, magnetic ell weber Wb e.mJ/rate of change of flux 
flux density B tesla T flux/area 
focal length f metre m 
force F newton N kg m s-2 

free ,energy !1G joule J 
frequency f hertz Hz oscillations/time 
gas constant r joule J energy 
half-life,radioactivity t1/2 second fundamental unit 
heat capacity C J K-l quantity of heat/temp. rise 

heat of reaction !1H joule J heat energy 
heat capacity, specific c J K-I kg-I heat capacity/mass 
heat, quantity of q joule J energy 



Quantity Symbol SI Unit Symbol Derivation 
height h metre m fundamental unit 

image distance 'U metre m fundamental unit 

inductance, mutual M henry H induced e.m.f./rate of change of current 
inductance, self L henry H 
intensity of radiation 1 a number 
latent heat L joule quantity of heat 
latent heat, specific { J kg-l quantity of heat 

latent heat, molar Lm joule mol ·1 J quantity of heat 
length { metre m fundamental unit 
magnetizing force H ampere-turns 
magnetic moment m Wbm torque in unit magnetic field 
magnification, linear m a ratio 
mass m kilogramme kg fundamental unit 
mass number A a number number of neutrons + protons 
molar volume Vm (dm3 ) volume of I mole 
molar solution M a ratio moles/dm3 

moment of force Nm force x perp. distance 

neutron number N a number number of neutrons 
number n 
number of molecules N 
number turns on coil n a number 
number order spectrum p a number 
object distance u metre m fundamental unit 
peak current 10 ampere A see current 
peak e.m.f. Eo volt V see e.m.f. 
period T second fundamental unit 

permeability (.J Hm-I henry /metre 

permeability, vacuum (.Jo Hm-I 

permeability, relative (.Jr a ratio (.J = !L 
(.Jo 

permittivity E Fm-I farad/metre 

permittivity, vacuum Eo Fm-I farad/metre 

permittivity, relative Er a ratio €r = ~ 
Eo 

potential, electric V volt V energy Icharge 
potential difference V volt V enerp/charge 
power p watt W J s-

pressure p pascal Pa N m-2; force/area 
radius r metre m fundamental unit 
reactance X ohm Q Eollo 
refractive index n a ratio 
resistance R ohm Q p.d.!current 

resistivity, electrical P ohm-metre resistance x length 

relative density d a ratio Psubl Pwater 

r.m.s. current Ir.m.s ampere A see current 
r.m.s. voltage Vr.m.s volt V see e.mJ. 
slit separation s metre m fundamental unit 
tension T newton N see force 

temperature, Celsius 9 degree C °C from kelvin 

temp. interval 9 degree o or K 

temp. absolute T kelvin K fundamental unit 
thickness d metre m fundamental unit 
time t second fundamental unit 
torque T Nm see moment 
turns ratio T a ratio nsec/nprim 
(unit of electricity) kWh kilowatt x hour 

velocity u,'U ms- I distance/time 

velocity, angular w second- I s-I angle/time 

velocity, e.m.waves c m s-l 

velocity of sound' 'U m s-l 

volume V metre cubed m3 I x bx h 

wavelength A- metre m fundamental unit 

worlc w joule J force x distance (Nm) 
weight W newton N kg m s-20r mg 



ARIES 
US-CHARTS 

PR CT SELECTI N UIDES 

~E~TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

91/92 EDITION OF EEM 
Abbreviations/Acronyms 

A-1114, 8-1037, C-I116, 0-1068 
AC Power Supplies, Product 

Selection Guide 
ASCII Code 
Batieries, Product Selection Guide 
Batieries & Fuel Cells, 

Characteristics 
Cabinets, Enclosures, Racks & 

Chassis, Product Selection Guide 
Capacitors, Basic Formulas 

\ Capacitors, Miniglossary 
Capacitors, Product Selection Guide 
Coils, Chokes, Inductors, 

Product Selection Guide 
Conductors, Maximum Current Capacity 

of Copper & Aluminum 
Connectors, Miniglossary 
Connectors, Terminals & Sockets, 

Product Selection Guide 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide 

DC Power Supplies, Product 
Selection Guide 

Delay Lines, Product Selection 
Guide 

Dielectrics, Thermal Conductivity 
Discrete Semiconductors, Product 

Selection Guide 
Displays, Readouts, & CRTs, 

Product Selection Guide 
EBCDIC Code 
Encapsulation, Miniglossary 
Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 
Selection Guide 

Fiber Optics, Miniglossary 
Fiber Optics, Product 

Selection Guide 
Filters, Power, Product 

Selection Guide 
Filters, Signal, Product 

Selection Guide 
Instruments, Test & Measuring, 

Product Selection Guide 
Interconnection Systems, Product 

Selection Guide 
Keyboards & Keypads, Product 

Selection Guide 
Lamps, Lights, & Indicators, 

Product Selection Guide 

0-2146 
0-1086 
0-1427 

0-1468 

C-1003 
A-1078 
A-l054 
A-1003 

A-1155 

C-1825 
C-1329 

C-1149 

A-1300 

0-1501 

A-1493 
C-1709 

A-2082 

8-1032 
0-1110 
C-1126 

C-1601 
8-1224 

8-1214 

A-1609 

A-1651 

0-1207 

C-1678 

8-1794 

8-1135 

Logofinder & Trademark Directories 
Microwave Components, Product 

Selection Guide 
Military Qualified Products List 
Motors, Drives, & Rotating Components, 

Product Selection Guide 
Opto Semiconductors, Miniglossary 
Oscilloscopes, Product 

Selection Guide 
Panel Hardware, Product 

Selection Guide 
Panel Meters, Analog & Digital, Product 

Selection Guide 
Potentiometers, Trimmers, Controls, & 

C-901 

A-1746 
8-1002 

8-1233 
8-1334 

0-1406 

C-1582 

0-1340 

Rheostats, Product Selection Guide A-2013 
Power Supplies, Miniglossary 0-1522,0-2184 
Power Supplies, AC, Product 

Selection Guide 
Power Supplies, DC, Product 

Selection Guide 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide 

Relay Contact Forms 
Relays, Electromechanical, 

Miniglossary 
Relays, Product Selection Guide 
Resistor Color Codes 
Resistors, Product Selection Guide 
Servo Components, 

0-2146 

0-1501 

8-1347 
8-1550 

8-1449 
8-1397 
A-1924 
A-1835 

Miniglossary 8-1270, 1>-2244 
SI Units, Basic Guide To, 

A-2080,~1666,C-1362,1>-2246 
Solenoids, Product Selection Guide 8-1614 
Switches, Product Selection Guide 8-1639 
Symbols-International Authorities 

A-1139, 8-1024, C-1156,0-1090 
Thermal Components, Product 

Selection Guide 
Thermal Conductivity of Dielectrics 

at Room Temperature 
ThyristorslHigh Power Diodes, 

Miniglossary 
Timers, Miniglossary 
Trademark & Logofinder 

Directories 
Transducers & Encoders, Product 

Selection Guide 
Transformers, Product 

Selection Guide 
Wire & Cable, Product 

Selection Guide 
Wire Gauges-Diameter, Area, 

Copper Weight 

8-1831 

C-1709 

A-1728, A-2084 
8-1409,0-1149 

C-901 

8-1872 

A-2131 

C-1705 

C-1864 



A 
AID acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFf automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A TG automatic test generation 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 
CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 

measurement and control 
CAPP computer-aided process 

planning 
CAT computer-aided test 
CATV cable television or 

community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 

manufacturing 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 

semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
D/ A digital to analog 
DAC digital to analog converter 
DBMS data base management 

system 
DC direct current 
DFf design for testability 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable 

PROM 

EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
CMIP commn management 

information protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 
HlPOT test, measurement, and 

diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 
ISDN integrated services digital 

networlc 
ISO International Standards 

Organization 

J 
JEDEC Joint Electronic Device 

Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 hertz) 
KSR keyboard send /receive 

L 
LAN local area network 
LC (filters) inductance/capacitance 
LeC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 

M 
MASER microwave amplification 

by stimulated emission of 
. radiation 
MA TV master antenna television 

JLF'microfarad 
MHz megahertz 
MIC microwave IC 
MIPS million instructions per 

secmd 
Mm microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 

semiconductor FET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 

module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 
PAL programmable array logic 
PC printed circuit 

SBS' silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 
, protocol 

SIDAC bidirectional voltage
mggered switch 

SIMM single in-Iil)e memory 
module 

SIP single in-line package 
SMD surface mount device 

,. SMT surface mount technology 
SNMP simpole network 

management protocol 
SO small outline 
SOIC §mall outline IC 
SOT small outline transistor 

, SSI s~all scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 0 

TC te.mperature coefficient 
TCE thermal coefficient of 

eXWUlsion 
" T,\CO temperature compensated 

, Cl)'stal oscillator 
" TFE ~traIluoride ethylene propylene 
. Copolymer, 250' Teflon 

TRIAC bidirectional AC switch 
TTL transistor-transistor logic 

PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 

" TTY teletypewriter 

pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-(;3pacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
V AC volts (of) alternating current 
V AN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 

to 300 MHz) 
VHSIC very high speed integrated 

circuit • 
VLF very low frequency (3 to 30 

kHz) 
VLSI very large scale integration 
VME virtual machine enviTllJUtlilt 
VRM voice recognition module 
VTVM vacuum tube volt m"er 
VU volume unit • 
VSWR voltage standing wave ratio 

W • WPS word processing software. 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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A perfect feed-back system between power I. E.M U.S.A., INC. current and electronic control 
PIONEERING POWER ELECTRONICS 

The 
· Successful Solution 

to Power C·urrent 
Measurement 

Problems 

-Measures DC, AC and pulse currents, bandwidth from DC to 100kHz. 
-High degree of accuracy: 0.2% to 1% typical -Excellent Unearity: less than 0.1% typical 
-Currents to 500,OOO'amperes -Accuracy, stability and linearity guaranteed for life 
-Voltages to 6,400 volts -Reliable in hostile environments 
-Instantaneous or True RMS outputs-Rapid Response time: better than 1J..lSecond ., 
-Open and closed loop systems -Wide range of current measurement models 

FEED~i\CK (Closed Loop) TRANSDUCERS· Standard Models 
ANALOG CURRENT OUTPUTS 

o TO 150A 
o TO 160A 
OTO 200A 
o TO 200A 
o TO 150A 
o TO 180A 
o TO 300A 
OTO 300A 
OTO SOOA 

15 
15 

12 TO 18 
12 TO 18 

15 
15 

12 TO 18 
12 TO 18 

15 

3KV 10 25 15 28.3 40 17 

" , ------------
t EM U.S.A.,. INC. For technical assistance, call 1-800-236-5366 

6663 W. Mill Road - Milwaukee, WI 53218 - Pnone: 414-353-0711 - Fax: 414-353-0733 

8-1912 For manufacturers' sales offices, see yellow pages EEM 1991 
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Dimensional Drawings 

L EM U.S.A., INC. 1 3 
_w~ 

!~ ~ r, r1 I -=--[f-' , " II II ". . -' , 
TI T II ~~ 'N_ 

o-w 

5 6 

2 4 

1fBC[jJ ell -- ---- -- --. . - .~~ 
OPEN LOOP CURRENT TRANSDUCERS-Standard Models 

1% 

300A 1% 

400A 1% 1 to 7J.1S 

500A 1% 1 to 7J.1S 

1000A 1% 1 to 7J.1S 

Following models have simultaneous use outputs. 
-SOmV to +SOmV DC 15V 

2000A HA2000-S -10V to +10V 2000A 1% 1 to 7J.1S to 5KV (+ and -) 
-20mA to 20mA 3KHz 
-50mV to +50mV DC 15V 

3000A HA3000-S -10mVto+10mV 3000A 1% 1 to 7J.1S to 5KV (+ and -) 
-20mA to 20mA 3KHz 

Following models have simultaneous use outputs. 
OV to SOmVDC DC 

2000A HA2000-SR OVto 10VDC 2000A 1% 100ms to 5KV 15V 
OmA to 20mADC 3KHz (+ and-) 
OVto 50mVDC DC 

3000A HA3000-SR OV to 10VDC 3000A 1% 100ms to 5KV 15V 
umA to 2umAUIi 3KHz (+ and -) 

Other models avaIlable up to 16,000 amperes. 

For technical assistance call 1-800-236-5366 
6663 w. Mill Road .• Milwaukee. WI 53218 • Phone: 414-353-0711 • Fax: 414-353-0733 
EEM 1991 For manufacturers' sales offices, see yellow pages 

35 

35 

35 
5 107 64 20 

35 

35 

100 
S 290 170 SO 

100 

5 101' 64 20 

100 

5 290 170 50 

100 

L EM U.S.A., INC. 
- ----------- -

8-1913 



These symbols appear on many electrical/electronic components distributed in the world market. They indicate that a country's standard-
setting agency has approved the design of the component and/or a testing agency has approved the performance of the component in 
meeting the standard. This page lists only those countries that have a symbol to represent their authority. 

e Argentina (IRAM) Instituto 

~ 
Hong Kong Hong Kong Standards W Poland Polski Komitet 

Argentino de Racionalization de & Testing Centre Nonnalizacji Miar i Jakosci (Polish 
Materiales Committee for Standardization, 

Measures and Quality Control) 

~O~·T~4' ..... Australia (SAA) Standards 

~ 
Hungary (MSZH) Magyar 

~ 
Portugal (CEP) Comissao 

~W'i Association of Australia Szabvanyugi Hivatal (Hungarian Electrotecnica Portuguesa 
\. .I 

Office for Standardization) 

@ Austria (OVE) Oesterreichischer (J5r) India (lSI) Indian Standards ;iTAS Romania Instilutul Roman de 
Verband fUr Elektrotechnik Institute "Manak Bhavan" Standardizare (Romanian Standards 

Institute) 

18CI 
Belgium (CEB) Comite 511 Indonesia Badan Kerjasama 

~ 
Singapore Singapore Institute of 

E1ectrotechnique Beige Standardisasi LIPI-YDNI (LIPI-
f j Standards and Industrial Research 

YDNI Joint Standardization 
Committee) 

ABNT Brazil (ABNT) Associa~ao B Iran Institute of Standards and 

* 
South Africa (SABS) South 

Brasileira de Normas Teonicas Industrial Research of Iran African Bureau of Standards 

@) Canada (CSA) Canadian 
~ 

Ireland (IIRS) Institute for Spain (IRANOR) Instituto 
Standards Association Industrial Research and Standards' Nacional de Racionalizaci6n y 

Normalizaci6n 

@ Czechoslovakia Urad pro 511 Israel (SII) Standards Institution 

~ Sweden (SEK) Svenska 
Normalizaci a Mereni (Office for of Israel Elektriska Kommissionen (Swedish 
Standards and Measurements) Electrotechnical Commission) 

@ Denmark (DEK) Dansk 

(f) Italy (CEI) Comitato @ Switzerland (SEV) 
Elektroteknisk Komite (Danish Elettrotecnico Italiano (Italian Schweizerischer Elektrotechnischer 
E!ectrotechnical Committee) Electrotechnical Committee) Verein Postfach 

0 Egypt (EOS) Egyptian 

0 Japan (JISC) Japanese Industrial <$> Turkey (TSE) Turk Standardlari 
Organization for Standardization and Standards Committee Agency of Enstitusu (Turkish Standards 
Quality Control Industrial Science and Technology Institution) 

® Finland (SETI) Electrical 

S Korea, Republic of· (South) 

~ 
United' Kingdom (BSI) British 

Inspectorate Industrial Advance Administration Standards Institution 

COO) France (UTE) Union Technique @) Mexico (DGN) Direcci6n General 'iU United States (NEMA) 
de l>Electricite de Normas Secretaria de Patrimonio National Electrical Manufacturers 

y Fomento Industrial Puente de Association 
Tecamachalco 

T6L Germany, Democratic 
IKEMAI Netherlands (NEC) Nederlands ® United States (ANSI) American Republic of (East) (ASMW) EUR Elektrotechnisch Comite National Standards Institute Amt fUr Standardi-sierung 

Messwesen und Warenprufung 
(Office for Standardization, 

/lltltl New Zealand (SANZ) Standards i::J Venezuela CODELECTRA en Metrology and Quality Control) 
Association of New Zealand Conjunto con COVENIN Avda. 

@ Germany, Federal Republic ppal. 
of (West) (DKE) Deutsche 

~ 
Electrotechnische Kommission im 

® Norway (NEK) Norsk A Yugoslavia Federal Institute of 
DIN und VDE (Gennan 

Elektroteknisk Komite (Norwegian Standardization 
Electrotechnical Commission of AA E1ectrotechnical Committee) N.M-or 

DINandVDE) 

ELOT Greece (ELOT) The Hellenic <i) Pakistan Pakistan Standards 
Organization of Standardization Institution 
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Lucas Ledex Encoders 
Simplify Encoder Selection with Lucas Ledex In-stock Models 

Incremental Encoders 
Modular 
• Low cost • Install 
directly on DC servo and 
stepper motors 
• Resolution to 2,500 
pulses per revolution 

Ideal for closed-loop servo and 
stepper motor systems where 
low, cost, small size, long-term dependability and 
performance are significant factors in encoder selection. 

Instrument 
Grade 
• Face or servo mount 
• Compact, self
contained shaft encoder 
• Resolutions up to 
10,000 pulses per 
revolution 

Four series of instrument grade encoders are available 
with an extensive selection of resolutions, votage levels 
and output formats. 

Heavy Duty 
• Industrial grade 
• Available with a NEMA 
4 rating • Flange or 
servo mount • Integrally 
coupled model • Reso
lutions up to 10,000 
pulses per revolution 

Rugged encoders designed for the harshest 
environments where high temperatures, electrical noise, 
vibration and fluid contaminants are commonly found. 

Explosion Proof 
• Factory Mutual 
approved • Rugged 
cast aluminum enclosure 
• Resolutions up to 
2,500 pulses per 
revolution 

Approved for Class I, Div. 1 and 2, Groups C and D, and 
Class II, Div. 1, Groups, E, F and G indoor and outdoor 
(NEMA 4) hazardous locations. 

~. 
• Use your Visa or Mastercard to save time 
• Same day delivery on stock models 

Absolute Encoders 
Single Turn 
• T utput codes 
• Metric mounts: face or 
servo, optional square 
flange • 360 or 512 
increments per tum 

State-of-the-art technology with binary, BCD and gray 
code formats. Glass code disc for reliability and 
precision. Four series of encoders. 

Multi-Turn 
• Modular absolute 
encoder system 
• Synchronous serial 
interface • Resolution 
21 bit gray code: 4,096 
increments per tum, 512 
tums • Complete self
contained unit or basic 
encoder 

A modular encoder system 
designed to meet 98% of the 
mUlti-turn absolute encoder 
applications. Designed to stand alone or for direct motor 
mounting. High quality, clock-like precision. 

Serial-to-Parallel 
Converter Module 
• Provides parallel data 
in the programmable 
output code groups of 
gray, binary or BCD 
• Easily programmed 
• Non-volatile storage 

The SPA 2 module converts serial information from the 
mUlti-turn absolute encoder to parallel data. 

Lucas Ledex ,k' 
Lucas Ledex Inc. 
P.O. Box 427 
Vandalia, OH 45377-0427 
513/454-2349 
FAX: 513/898-8624 
TWX: 6874241 Telex: 8674243 

• Two-week prototyping service for custom designs 

5500 

EEM 1991 For manufacturers' sales offices, see yellow pages e-1915 
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MICRO SWITCH 
a Honeywell Division 

Solid State Hall Sensors 
Hall effect sensors respond to a magnetic field, or-in the case 
of Hall vane sensors-to the interruption of a magnetic field. 
Hall sensors are not rate sensitive. They operate at extremely 

high speed and include signal conditioning. They offer high reli
ability, long life, and compatibility with microprocessors and 
other electronic circuitry. 

Sensors are used in: 
• Ignition systems 
• Brushless DC motors 
• Utility meters 
• Water softeners 
• Gasoline pumps 
• Welding equipment 
• Balance scales 
• Interlocks 

MAGNETIC POSITION SENSORS 

Listing 

Operation 

Supply Voltage 
Construction 

Termination 
Operating Speed 

Operating Gauss 
(25°C typical) Rei. 
Output Type 

Other options~ 
Request Catalog 20 

Actual Size 
513SS16 

Proximity to 
external magnet 

6 to 24 VDC 

Molded plastic package 
Threaded flux concentrator 

Solder/quick connect 

a to over 100 kHz 

230 
170 

Digital, current sink 
20mA 

4.5 to 5.5 VDC supply. 
Bipolar magnetics. 

Sou rce output. 

MAGNETIC POSITION SENSORS 

Listing 

Operation 

Supply Voltage 
Construction 
Termination 
Operating Speed 
Operating Gauss 
(25°C typical) ReI. 
Output Type 

Other options-
Request Catalog 20 

Actual Size 
SS22PE 

Proximity to 
external magnet 

6 to 24 VDC 

Ceramic hybrid circuit 

Printed circuit board 

0-100 kHz 

15 
11 

Digital, current sink 
20mA 

4.5 to 5.5 VDC supply. 

• Flowmeters 
• Magnetic card readers 
• Vending machines 
• Home appliances 
• Computer equipment 

, • Medical instruments 
• Copy machines 
• Laboratory equipment 

Actual Size 
613SS4 

Proximity to 
external magnet 

6 to 24 VDC 

Molded plastic package 

Printed circuit board 

a to over 100 kHz 

330 
245 

Digital, current sink 
lOmA 

4.5 to 5,5 VDC supply. 
Current source or 

analog output. 

Actual Size III 
SS31EA SS83CA 

Proximity to 
external magnet 

4.5 to 24 VDC 

Ceramic hybrid circuit 

Printed circuit board 

a to over 100 kHz 

40 15 
-40 -15 

Digital, current sink 
lOmA 

Pinout options. 

~ 
! ~ ! 

Actual Size 
8SS3 

Proximity to 
external magnet 

6 to 24 VDC 

Ceramic hybrid circuit 

Printed circuit board 

a to 100 kHz 

400 
300 

Digital, current sink 
20m A 

4.5 to 5.5 VDC supply. 

m 
III 

Actual Size. 
SS41 

Proximity to 
external magnet 

4.5 to 24 VDC 

Molded plastic 

Printed circuit board 

a to over 100 kHz 

40 
-40 

.Digital, current sink 
lOmA 

Operating gauss. 

8·1916 For manufaclurerr;' sales offices, see yellow pages 

Actual Size 
91SS12-2 

Proximity to 
external magnet 

8 to 16 VDC 

Ceramic hybrid circuit 

Printed circuit board 

5 11 seconds 
(Res. Time) 

span (-400 
to +400) 6V. 

Linear, current source 

, ' 

Actual Size 
SS94A1 

Proximity to 
external magnet 

6.6 to 12.6 VDC 

Ceramic hybrid circuit 

Printed circuit board 

3 11 seconds (Res. Time) 

Span (- 500 
to + 500) .63Vs. 

Li near, current 
sinking or sourcing 

EEM 1991 
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MICRO SWITCH 
a Honeywell Division 

Solid State Hall Sensors 

MAGNETIC POSITION SENSORS 

Listing 

Operation 

Supply Voltage 
Construction 

Termination 
Operating Speed 
Operating Gauss 
(25°C typical) Rei. 
Output Type 

Other options-
Request Catalog 20 

Actual Size 
SS 11 

Proximity to 
external magnet 

4.5 to 24 VDC 

Molded plastic 
SOT 89 style 

Printed circuit board 

o to over 100 kHz 

40 
-40 

Digital, current sink 
lOmA 

Unipolar, Latching 
magnetics. 

GEAR TOOTH SENSOR 

Actual Size 
SR1G-A1 

Proximity to 
external magnet 

4.5 to 24 VDC 

Threaded aluminum 
housing 

Leadwires 

o to over 100 kHz 

350 
275 

Digital, current sink 
20mA 

Threaded stainless 
steel housing. 

Bipolar magnetics. 

Actual Size 
SR3B-A1 

Proximity to 
external magnet 

4.5 to 24 VDC 

Thermoplastic 

Leadwires 

o to over 100 kHz 

90 
-90 

Digital, current sink 
10mA 

Unipolar magnetics. 

AIRFLOW SENSORS 

Actual Size 
413SR10 

Proximity to 
external magnet 

6 to 24 VDC 

Molded plastic housing 
(Can be gang mounted) 

Solder/quick-connect 

o to over 100 kHz 

400 
300 

Digital, current sink 
20mA 

Bipolar magnetics. 

1.38 x 1.14 x.46 
GT01GA 

2.14x1.24x.61 
Listing AWM 3100V AWM 2100V 

Operation Ferrous metal Mass airflow Mass airflow 
Supply Voltage 4.5 to 24 VDC lOVDC 10VDC 
Construction Thermoplastic Thermoplastic Thermoplastic 
Termination Leadwires Printed circuit board Printed circuit board 
Operating Speed 0.01 to over 100 kHz Response time 3m SEC max. Response time 3m SEC max. 

Sensing gap min. - Sensitivity 0 to 200 sccm Sensitivity 0 to 200 sccm 
max. .060 

Output Type Digital, current sink Ratio metric 1 to 5 VDC Ratio metric 0 to 45mV 
20mA Signal Conditioned 

SALES AND SERVICE 
MICRO SWITCH serves its customers through a worldwide net- Yellow Pages or contact: 
work of sales offices and distributors. For ordering, application MICRO SWITCH 
assistance, pricing or name of nearest Authorized Distributor, ~~:o~t:~rn;fs 61032 
contacta nearby MICRO SWITCH sales office. Seethe EEM Tel. 815/235,6600 

EEM 1991 For manufacturers' sales offices, see yellow pages e·1917· 
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MICRO SWITCH 
a Honeywell Division 

MECHANICAllY OPERATED HAll EFFECT SWITCHES VANE SENSORS 

1.14x .40 x .62H. 
Listing VX12-Al 

Operation Mechanical plunger 

Supply Voltage 4.5 to 24 VDC 

Construction Plastic housing 

Termination Plug-in connectors 
(molex type) 

Operating Speed Depends on actuator 

Temperature Range -40 to 70°C 

Output Type Digital, current sink 
Normally high 
10mA 

Other options- Normally low output. 
Request Catalog 20 Many actuator types. 

AMP connectors. 

CURRENT SENSORS 

CS Holder 
Assemblies 

Listing CSLA2CQ 

Operation Current 
sensor 

Supply Voltage 6 to 12 VDC 

Construction Plastic 
housing 

Termination PC board 

Operating Speed 3).1 sec. 

Sensed Current max. 72a AC/DC 

Output Type Linear, voltage 
ratio metric 

Other options up to 950a 
Request Catalog 20 sensing. 

Side mount. 

1.09 x .40 x .97H. 
47XL3l-0l 

Mechanical plunger 

6 to 24 VDC 

Actual Size 
1 AV2A 

Ferrous vane 

6 to 24 VDC 

Actual Size 
4AV12A 

Ferrous vane 

6 to 24 VDC 

Plastic housing Molded plastic housing Molded plastic housing 

Solder/quick-connect Leadwires Leadwires 

Depends on actuator o to over 100 kHz o to over 100 kHz 

-40 to 100°C -40to 125°C -40 to 125°C (4AV) 

Digital, current sink Digital, current sink Digital, current sink 
Normally high 
20mA 20mA 20mA 

Normally low output. Solder/QC terminals. PC Board term. 
Many actuator types. Sou rce output. Connector block. 

CS Adjustable 
Linear Sensors 

CSLF4AD 

Current 
sensor 

10.5 to 24 VDC 

Plastic 
housing 

PC board 
Quick conn. 

8).1 sec 

57a DC 

Linear 
4-20mA 

1-5 V output. 
AC or DC sensing. 
Enclosed versions. 

CS Digital 
Sensors 
CSDDIED 

Current 
sensor 

4.5 to 24 VDC 

Plastic 
housing 

PC board 

150).1 sec. 

3.5a operate 
2.6a release 

Digital sinKing 
40mA 

5V or 6-16V supply. 
Thru hole design. 
1.3 to 22a sensing. 

TEMPERATURE SENSORS 

TD2~ 

TD1A 

TO Temperature 
Sensors 

Proximity to temperature 

1mA (Supply Current) 

Ceramic, plastic or aluminum 

Printed circuit board, leadwire or 
connector compatible 

Depends on packaging 

-40 to 150°C 
Temp. Range 

Analog 

Various packages and materials. 

8·1918 For manufacturers' sales offices. see yellow pages EEM 1991 
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MICRO SWITCH 
a Honeywell Division 

PIEZORESISTIVE PRESSURE SENSORS 
Piezoresistive pressure sensors convert airor liquid pressure to an 
analog signal. Overall, MICRO SWITCH pressure sensors are 
small, low cost and reliable. They feature excellent repeatability, 
high accuracy, and reliability under varying environmental 

conditions. In addition, they feature highly consistent operating 
characteristics from one sensor to the next and interchange
abi lity without recalibration. Low cost to keep your systems costs 
down . 

• 0.64 sq. x .82H. 

136PC15G1 

1/4-18 N PTF port 
1 inch hex. 

236PC100GW 

2.35x 1.18x 1.l2H. 2.35x 1.18x 1.32H. 

Listing 142PC15D 162PC01D 

Operation 

Supply Voltage 

Construction 

Termination 

Temperature Range 

Output Type 
F.S.O. typical 

Pressure Range 

Other options-
Request Catalog 15 

Operation 

Supply Voltage 

Construction 

Termination 

Temperature Range 

Output Type 
F.S.O. typical 

Deflection of Deflection of Deflection of 
silicon diaphragm silicon diaphragm silicon diaphragm 

10 VDC or 2 mA typo 10 VDC or 2mA typo 8 VDCtyp. 

Plastic package Stainless steel housing Thermoplastic 

PCB Cable PCB 

-40 to 85°C -30t070°C -40t085°C 

Low level, 100 mV Low level, 100 mV High level, 5 Volts 
Linear, proportional Linear, proportional 

Listing 

to pressure to pressure 

o to 15 psi gage o to 100 psi gage o to 15 psi 
differential 

0-5 to 0-100 psi. 0-5 to 0-150 psi. Various in 0 to 30 psi 
Absolute versions. 

1/4-27 NPT Port 
2.2 x 2.3 x 1.57H. 

242PC100G 

Deflection of 
silicon diaphragm 

8 VDCtyp. 

Die-cast aluminum housing 
Buna N seal 

Leadwires 

-40 to 85°C 

High level, 5 Volts 
Linear, proportional 

to pressure 

and ± 15 psi ranges. 
Absolute and 
gage versions. 

. 6x.5x.91H 
16PC15GF 

Deflection of 
silicon diaphragm 

10VDC 

Plastic package 

PCB 

-40t085°C 

Low level, 100 mV 
Linear, proportional 

to pressure 

Deflection of 
silicon diaphragm 

8 VDCtyp. 

Thermoplastic 

PCB 

-40t085°C 

High level, 5 Volts 

o to 27.68" H2O 
differential 

Various in 0 to 10" 
and ±5" H2O. 

Gage and 
vacuum versions. 

1.15 x .64 x .84H . 
184PC15D 

Deflection of 
silicon diaphragm 

8 VDCtyp. 

Plastic package 

PCB 

-40t085°C 

High level, 5 Volts 
Linear, proportional 

to pressure 

Pressure Range o to 100 psi gage o to 15 psi gage o to 15 psi vacuum gage 

Other options- Various in ± 2.5 to 
Request Catalog 15 0-250 psi ranges. 

SALES AND SERVICE 
MICRO SWITCH serves its customers through a worldwide net
work of sales offices and distributors. For ordering, application 
assistance, pricing or name of nearest Authorized Distributor, 
contact a nearby MICRO SWITCH sales office. See the EEM 

0-5 and 0-30 psi. 
Differential and 

absolute versions. 

Yellow Pages or contact: 
MICRO SWITCH 
11 W. Spring St. 
Freeport, Illinois 61032 
Tel. 815/235-6600 

EEM1991 For manufacturers' sales offices, see yellow pages 

0-5 and 0-30 psi. 
Differential versions. 

Terminal or housing mount. 

8·1919 



5500 TRANSDUCERS & ENCODERS 

Micro Mo® 
MINIATURE ELECTRIC DRIVE SYSTEMS AND ROTARY 
POWER TRANSMISSION COMPONENTS UP TO 1 H.P . 

5500 

• Special resolutions & integrated motor-encoder packages available. . • Built-in circuitry available on most models. 

SERIES 
CASE 
(mm) 

DIAMETER 
(in.) OPERATION 

STD. 
RESOLUTION (PPR) 

• Ask about our "Guaranteed Stock Program" with expedited sample delivery 

• Ship-from-Stock Program available for OEM Blanket Orders. 

OUTPUT 

Micro Mo ELECTRONICS INC. 
742 Second Avenue S. / St. Petersburg, Florida 33701 / Phone: 813/822-2529/ Telex: 807-982/ Fax: 813/821-6220 

For full catalog & latest data sheets, call (813) 822-2529 

a·1920 For manufacturers' sales offices, see yellow pages EEM 1991 



5500 TRANSDUCERS & ENCODERS 5500 

Electronic components and piezo ceramics. 
Over 50 years of innovation. 
Design Engineers can rely on us 
to produce a complete line of 
standard and custom piezo 
ceramic shapes for a variety of 
commercial, industrial and 
military applications. 

We've been making innovations in 
electronic components and piezo 
ceramics since 1938. And we're still 
doing it. Take a look at some of our 
accomplishments in modern ceramic 
shapes. We've developed 
discs, blocks, rings, 
plates, cylinders, tubes 
and many custom 
shapes for sonar 
use, as ultrasonic, 
hydrophonic, and as 
torpedo. transducers, 
and in accelerometers 
and high voltage 
generators. 

Our PZT®-4 is 
recommended for 
use in high voltage 
generators and 
high power 
acoustic radiating 
transducers 
because of its 
ability to with
stand high levels of 
electrical excitation 
and mechanical stress. 

PZT-8 was developed 
to provide a material with 
the ultimate in power 
handling capability. This 
composition has reduced 
;Jiezoelectric activity at low 
to moderate excitation 
levels. 

PZT-5A is recommended for 
use in receiver or generator 
type transducers such as 
hydrophones, fuses, 

Morgan Matroc Inc 

.... Vernitron Division 

232 Forbes Road 
Bedford. Ohio 44146 USA 
Telephone: (216) 232-8600 
Telex: TWX 810-427-2274 
Telefax: (216) 232-8731 

~Morgan 
EEM 1991 

accelerometers, and 
vibration pickups in 
general, etc., because of 
its high sensitivity, 
permittivity and 
time stability 

PZT-5H is better 
suited to low. . 
frequency applica- ~~" 
tions because of 0 'I' in. creased permittiv- •. 
ity, accompanied by I 

a reduced Curie 
point. ..... 
The family of 
PZT-5 materials 
may also serve in 
very low power 
motor-type transduc-

ers because of high 
motion sensitivity. 

We've also developed 
lead metaniobate 
materials, PMN-1 and 
PMN-2, for diverse 
applications that feature 
higher Curie points. 
And, we are the origina
tors of Unimorphs and 
Bimorphs to serve as 

... ~ 

laser positioning and as motion 
sensors. 

Innovation is also our 
"hallmark" in bandpass filters, 
ladder filters, I I 
and ceramic 
resonators. I 
We offer light 1 

weight, stable, 0" 
fixed tuned, ': 

miniature . 
ceramic filters' _.J 
and resonators ! 

with varieties for I 
almost any kind 
of communica-

Ceramic Ladder Filters 

tions equipment: 
consumer
commercial
military. 

Unimorphs, 
Bimorphs And don't overlook what 

we've done in piezo igniters 
fa for gas fired equipment of all , ill ~. types. Our igniters are 
. ·l. .... original equipment 

- in many makes of 
.'. barbeque grills, as 

well as in fur
naces, water 

Ink Jet and heaters and 
Ceramic Tubes camping compact transduc

ers for audio 
tones. Bandpass Fillers 

and Resonators 

lantems. Our 
igniters are the 
industry standard 
worldwide. 

Piezo 
Igniters 

The above 
compositions are 

used in such appli
cations as ultrasonic 
cleaners, kidney 
dialysis equipment, 
heart pacemakers, 
ink jets, ultrasound 
scanners, gyros, 

So if you're 
working with piezo 
ceramics, in alarms, 
speakers, lasers, sonar, 
ink jet printing data proc
essing, communications, 
telephone development, 
gyros, or hydrophones, 
pacemakers or gas-fired 
equipment, give us a call and 
put our 50 plus years of innovation 
and experience to work. 

Leaders in ceramic technology 

For manufacturers' sales offices, see yellow pages a-1921 
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ultrasonic 
ceramic microphones 

I!!!I!iD ERiE r 
MURATA ERIE NORTH AMERICA 

DIMENSIONS 

I 12±0.419±1.0 
I •••• -I . 

eF@ ";"$ 
Label (Untt: mm) 1.2 ± 0.2 

DIMENSIONS 

1<f>9.8±O.S . 

<f>7.0±0.5 6.5±0.5
1
10.0±1.0 I' dot' 

I' r--~ ~\W 
Screen . Label 2-</> 0.6±0.1 'R: 'red 

(Unn: mm) S: white 

p!!iD ERiE l® 
MURATA ERIE NORTH AMERICA 

B·1922 

MA40A5 
FEATURES 
• High sensitivity, small sized and light 

weight 
• Excellent in humidity resistance and fine 

temperature characteristics 
• Excellent vibration and shock resistance 
• Large operation range 

SPECIFICATIONS 

Nominal Frequency (KHz) 
Sensitivity (dB) 
Sound Pressure (dB) 
Directivity (deg) 
Capacitance (pF) 
Allowable Input Voltage (Vrms) 
Operating Temp. Range (0C) 

Detectable Range (m) 
Resolution (mm) 

APPLICATIONS 
• Remote control of television, air 

conditioner or other electronic equipment 
• Sensor of burglar alarm system, range 

finder, etc. 
• Sensor for counter 

MA40A5R1S 
40 

-67 min. 
112 min. 

50° 
2000 
20 

-20to+85 
0.2ItO:6 

9 

'Sensitivity: 0 dB = 1 VII! Bar, Sound Pressured at 30 em, 0 dB = 2 x 10-4 I! Bar 

MA40S2R1S 
FEATURES 
• Subminiature type 
• High sensitivity and excellent 

temperature characteristics 
• Excellent humidity resistance, vibration 

resistance and shock resistance 

SPECIFICATIONS 

Nominal Frequency (KHz) 

Sensitivity (dB) 

Sound Pressure (dB) 

Directivity (deg) 

CapaCitance (pF) 

Allowable Input Voltage (Vrms) 

Operating Temp. Range (0C) 

Detectable Range (m) 

Resolution (mm) 

APPLICATIONS 
• Range finder, adjacent switch or burglar 

alarm system 
• Remote control of air conditioner or other 

electronic equipment 
• Sensor for counter or human body 

MA40S2R1S 

40 

-74 min. 
100 min. 

100° 

1600 

10 

-30to+85. 

0.21t04 

9 
'Sensitivity: 0 dB = 1 VII! Bar, Sound Pressured at 30 em, 0 dB = 2 x 1Q-41! Bar 

2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 

For manufacturers' sales offices, see yellow pages EEM 1991 



5500 

ultrasonic 
ceramic microphones 

DIMENSIONS 

DIMENSIONS 
MA23L3 

10±0.5 

50° 
±2° ~05 

1O±1.0 
t 

(Unit: mm) 

190+05 10.7±0.4 10.0±1.0 m., .~ ... ,~ 
~1 l~ 

·Screen Label -! 1--(1.8) I 1.2±0.1· 

MA40B5/MA40B6 

p!!!j!!I ERiE I® 

TRANSDUCERS & ENCODERS 5500 

""'i!I ER.1: I® 

MA40E1R1S 
FEATURES 
• Can be used outdoors because of its 

waterproof structure 
• Excellent ambient temperature 
• High sensitivity and excellent 

temperature characteristics 

SPECIFICATIONS 

MURATA ERIE NORTH AMERICA 

APPLICATIONS 
• Automobile back up sensors 
• Rear obstructives detection for cars 
• Distance measurement or object 

detection outdoors 
• Water level or liquid level memter 

MA40E1RIS 
Nominal Frequency (KHz) 40 
Sensitivity (dB) -74 min. 
Sound Pressure (dB) 106 min. 
Directivity (deg) 100 

Capacitance (pF) 2200 
Allowable Input Voltage (Vms) 10 

Operating Temp. Range (0C) -30 to +85 
Detectable Range (m) 0.2 to 3 
Resolution (mm) 9 

MA23L3 
FEATURES APPLICATIONS 
• A special structure provides broad • Remote control of television, etc. 

band use • Burglar alarm system 
• High sensitivity and large operating range 
• Excellent humidity resistant.) and fine 

temperature characteristics 
• Excellent vibration and shock resistance 

SPECIFICATIONS 

Nominal Frequency (KHz) 

Sensitivity (dB) 

Sound Pressure (dB) 

Directivity (deg) 

Capacitance (pF) 
Allowable Input Voltage (Vrms) 

Operating Temp. Range (0C) 

Detectable Range (m) 

Resolution (mm) 

'Sensitivity: 0 dB = 20 Vpp 

MA23L3 MA40B6 
23 40 

-70 min. - 54 min. (at 30 cm) 
(102) 

80° 40° 
2800 1100 

20 20 

-20to+60 -20to+85 

0.2to·6 0.2104 
15 9 

MURATA ERIE NORTH AMERICA 2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1923 



5500 TRANSDUCERS & ENCODERS 

thiCkness and distances 
ultrasonically 

• 0.0003" absolute resolution, 0.05% F.S. accuracy 
• programmable firing rate, sequence, near range 
• programmable units M/mm:FT/in, HI/LO set points per transducer 
• multiplexes 1-256 transducers 
• remote operation via RS232 or stand alone by observing 6 digit LCD , 

• acoustic horns - beam focusing 
• acoustic pencils - 'pin point' target 
• acoustic lances - 'see' between, obstacles 
• environmentally hardened transducer·elements 

5500 

OCEAN MOTIONS COMPANY 
POB 130 BARRINGTON RHODE ISLAND USA 02806 
TEL: 401-246-1394 FAX: 401-246-:0075 

8-1924 For manufacturers' sales offices, see yellow pages EEM 1991 



5500 TRANSDUCERS & ENCODERS 5500 

WATT TRANSDUCERS 
AC WATT TRANSDUCER MODEL PCS 

FEATURES 
SINGLE PHASE 50/60 HERTZ 

APPLICATIONS 
• Accurate regardless of phase, voltage unbalance, 

current unbalance, or power factor. 
• Equipment power consumption 

• Output is proportional to true power delivered to a load; 
P=EI(COS 9). Provides bi-directional operation. 

• For use with SCR controls, chopped waveforms, or 
where harmonic components exist. 

• Calibrated with standards traceable to NIST. 
• Standard outputs provide signal for 

interface with meters, recorders, or data 
acquisition equipment. 

MODELS WITH INTEGRAL CURRENT SENSOR (SINGLE ELEMENT) 
INPUTS F.S.IN SENSOR MODEL NUMBER PCS- STANDARD OUTPUTS 

VOLTAGE CURRENT (WATTS) SIZE 
0-1mA* 0-1mA 0-10Vdc* 0-10Vdc 4-20mA 4-20mA** 0-5Vdc* 

o to 150 Oto 1.0 100 N 103A 1038 103C 103D 103E 103E2 103CXS 
Oto 2.S 2S0 0 106A 1068 106C 106D 106E 106E2 106CXS 
Oto S.O SOO 001A 0018 001C 0010 001E 001E2 001CXS 
o to 10.0 1000 T 010A 0108 010C 010D 010E 010E2 010CXS 
o to lS.0 lS00 019A 0198 019C 019D 019E 019E2 019CXS 
o to 20.0 ' 2000 A 117A 1178 117C 117D 117E 117E2 117CXS 

o to 300 o to 1.0 200 P 104A 1048 104C 104D 104E 104E2 104CXS 
Oto 2.S SOO 107A 1078 107C 1070 107E 107E2 107CXS 
Oto S.O 1000 P 002A 0028 002C 002D 002E 002E2 002CXS 
o to 10.0 2000 L 011A 0118 011C 0110 011E 011E2 011CXS 
Oto lS.0 3000 I 020A 0208 020C 020D 020E 020E2 020CXS 
Oto 20.0 4000 ,.. 110A 1108 110C 110D 110E 110E2 110CXS 

o to 600 o to 1,0 soo A 10SA 10S8 10SC 10S0 lOSE 10SE2 10SCXS 
Oto 2,S 1000 108A 1088 108C 1080 108E 108E2 108CXS 
Oto S,O 2000 B 003A 0038 003C 0030 003E 003E2 003CXS 
Oto 10.0 4000 L 012A 0128 012C 012D 012E 012E2 012CXS 
Oto lS,O 6000 E 021A 0218 021C 021D 021E 021E2 021CXS 
Oto 20.0 8000 l11A 1118 lllC 111 D 111 E lllE2 l11CXS 

0-5Vdc 

103XS 
106XS 
001XS 
010XS 
019XS 
117XS 
104XS 
107XS 
002XS 
011 XS 
020XS 
110XS 
10SXS 
108XS 
003XS 
012XS 
021XS 
111 XS 

Highlighted models, (SA), can be used With customer's eXisting 
current transformers. 

MILLIVOLT OUTPUTS AVAILABLE- CONSULT FACTORY 

*Oenotes self-powered unit, limiting input voltage ranges to: 
8S-13S for 1S0V models 

200-280 for 300V models 
380-SS0 for 600V models 

** 4-20mA loop-powered unit. (lS-40Vdc). 
All others require 8S-13SVAC instrument power, (SO-400Hz.). 

ORDERING INFORMATION 
Example: Se~f-powered, single-phase, 

120V, SA input with O-SVdc output. 
PC5-001CX5 

MODELS SUPPLIED WITH EXTERNAL SENSOR (SINGLE ELEMENT) 
~I 

INPUTS F.S.IN SENSOR MODEL NUMBER PCS- STANDARD OUTPUTS 
VOLTAGE CURRENT (WATTS) SIZE 

0-1mA* 0-1mA O-tO'ld~* o-tOV~~ 4-20mA 14-20mA** 0-5Vdc* 

o to lS0 o to 100 10K W OS8A OS88 OS8C OS80 OS8E 058E2 058CXS 
o to 200 20K W 067A 0678 067C 0670 067E 067E2 067CX5 
Oto 400 40K X 076A 0768 076C 076D 076E 076E2 0'76CX5 
Oto 600 l~g~ Q g~~! g~~~ g~~g g~~g g~~~ 08SE2 g~~g~~ o to 1000 094E2 

o to 300 Oto 100 20K W 059A OS98 059C 0590 059E 059E2 059CX5 
o to 200 40K W 068A 0688 068C 0680 068E 068E2 068CX5 
o to 400 80K X 077A 0778 077C 0770 077E 077E2 077CXS 
Oto 600 ~6g~ X 'g~~! g~~~ g~~g g~~g 086E 086E2 086CXS 
Oto 1000 Y 095E 095E2 095CX5 

o to 600 Oto 100 40K W 060A 0608 060C 060D 060E 060E2 060CX5 
Oto 200 80K W 069A 0698 069C 069D 069E 069E2 069CXS 
Oto 400 160K X 078A 0788 078C 0780 078E 078E2 078CXS 
Oto 600 240K X 087A 0878 OB7C 0870 087E 087E2 OB7CXS 
Oto 1000 400K y 096A 0968 096C 096D 096E 096E2 ' 096CXS 

CONTACT FACTORY FOR FREE COpy OF COMPLETE PRODUCT CATALOG 

0-5Vdc 

058X5 
067X5 
076X5 

g~~~~ 
059XS 
068XS 
077X5 
086X5 
095XS 

060X5 
069X5 
078XS 
087X5 
096XS 

OHIO SEMITRONICS INC :"~~NUE.COLUllau:Ax~~~:::OZ:: 
, ,. TO PLACE AN ORDER: 1·8OC).537-6732 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1925 



5500 TRANSDUCERS & ENCODERS 5500 

WATT TRANS'DUCERS 
AC WATT TRANSDUCER MODEL PCS 

THREE PHASE-THREE WIRE 50/60 HERTZ 

MODELS WITH INTEGRAL CURRENT SENSOR (DOUBLE ELEMENT) 
INPUTS. FS.IN SENSOR M :lDELNUM IER pes -STA,..nA, nnUTPUTl 

I VOLTAGE CURRENT (WATTS1 SIZE 0-1mA* 0-1mA O.10Vdc* O·10Vdc 

o to 150 Oto S 1K N 

Oto 10 2K 0 

gto 1S ~~ 
T 

lIn 20 A 

Oto 300 Oto S 2K P 
Oto 10 4K P 

gl~1g_ .-.~~ 
L 
I 

Oto 600 Oto S 4K A o to 10 8K B 
Oto 1S 12K L 
Oto 20 16K E 

Highlighted models, (SA), can be used with 
customer's existing current transformers. 
1S0V models may be used with single-phase, 
three wire, 120V Edison systems. 
**4-20mA loop-powered unit (1S-40Vdc). 

004A 0048 004C 
013A 0138 013C 

~~~~ ~~~~ ~~~g 
OOSA 00S8 OOSC 
014A 0148 014C 
023A 0238 o~~g . 
113A 113.8 11 
006A 0068 006C 
01SA 01S8 01SC 
024A 0248 024C 
114A 1148 114C 

* Denotes self-powered unit, limiting input 
voltage ranges to: 

8S-13S for 1S0V models 
200-280 for 300V models 
380-SS0 for 600V models 

MODELS SUPPLIED WITH EXTERNAL SENSORS 

Oto 300 

o to 600 Oto 100 80K W 063A 0638 063C 
Oto 200 160K W 072A 0728 072C 
Oto 400 320K X 081A 0818 081C 
Oto 600 480K X 090A 0908 090C 
Oto 1000 800K Y 099A 0998 099C 

004D 
013D 

~~~g 
OOSD 
014D 

O~~p 11 D 
006D 
01SD 
024D 
114D 

063D 
072D 
0810 
090D 
099D 

MODEL PC5 SPECIFICATIONS 
INPUT OUTPUT 

4.?nmA 4.?nmA** 

004E 004E2 
013E 013E2 
022E 022E2 
112E 112E2 
OOSE 00SE2 
014E 014E2 
023E 
113E 

023E2 
113E2 

006E 006E2 
01SE 01SE2 
024E 024E2 
114E 114E2 

063E 063E2 
072E 072E2 
081E 081E2 
090E 090E2 
099E 099E2 

VOLTAGE: See tables OUTPUT RIPPLE: Less than 1% 
CURRENT: See tables OUTPUT LOADING (OHMS): 
FREQUENCY RANGE: 48 to 70 Hz. Option: A-B: 0-10K 
RESPONSE (Transient 90%): CoD: Greater than 2K 

With integral sensors: Less than tOO microSeconds E-E2: 0-1.5K 
With current transformers W,X, and Y: 1 mS CX5-X5: Greater than 2K 

BURDEN: RESPONSE TIME (90%): 250 mS 
Voltage: 1.25VA FIELD ADJUSTABLE CAL.: +/- 10% 
Current: 1.25VA ACCURACY +/- 0.5% 

.......... 
n.o;Vtf,,* n.o;vtf" 

004CX5 004XS 
013CXS 013XS 

~~~g~~ O~~~~ 11 
OOSCXS OOSXS 
014CXS 014XS 

°iig~~ 11 X 023~~_ 113X 
006CXS 006XS 
01SCXS 01SXS 
024CXS 024XS 
114CXS 114XS 

063CXS 063XS 
072CXS 072XS 
081CXS 081XS 
090CXS 090XS 
099CXS 099XS 

Optional output amplifier: 2 Watts Includes combined effects of power factor, linearity, 
CURRENT OVERLOAD: repeatability, and current sensor. 

2 times flJil scale (cont.); 6 times full scale (10 Sec.) TEMPERATURE EFFECT (-10° to 60°C): 
DIELECTRIC TEST (Input/Output/Case): 1500VAC (RMS) +/- 1.0% of reading 
SURGE: Withstands IEEE SWC test +/- 0.1% F.S. output 

CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 

OHIO SEMITRONICS IN'C :':'C:~~~ENUE,COLUIlBU~~,::~~~ 
, • TO PLACE AN ORDER: 1-800-537-6732 

B·1926 . For·manufacturers' sales offices, see yellow pages EEM 1~91 
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WATT TRANSDUCERS 
AC WATT TRANSDUCER MODEL PCS 

Oto 300 

THREE PHASE-FOUR WIRE 50/60 HERTZ 

A 
p 
p 

I 
C 
A 
B 
L 
E 

NOTE: PART NUMBERS 7.5 AND 8.5 DENOTE 21/2 ELEMENT UNITS 

ADDITONAL OUTPUTS AVAILABLE- CONSULT FACTORY 
Highlighted models, (SA), can be used with customer's existing 
current transformers. 
All voltage specifications are line-to-neutral voltage. 
*Oenotes self-powered unit, limiting input voltage ranges to: 

85-135 for ~ 50V models 
200-280 for 300V models 
380-550 for 600V models 

**4-20mA loop-powered unit (15-40Vdc). 
All others require 85-135VAC instrument power, (50-400Hz.). 

ORDERING INFORMATION 
Example: Self-powered, three phase
four wire, 120V, 5A input with 0-5Vdc 
output. 

PC5-007CX5 

-St •• 
MODELS SUPPLIED WITH EXTERNAL SENSORS 

o to 150 

Oto 300 

MODEL PCS SPECIFICATIONS 

INPUT OUTPUT 
VOLTAGE: See tables OUTPUT RIPPLE: Less than 1% 
CURRENT: See tables OUTPUT LOADING (OHMS): 
FREQUENCY RANGE: 48 to 70 Hz. Option: A-B: 0-10K 
RESPONSE (Transient 90%): CoD: Greater than 2K 

With integral sensors: Less than 100 microSeconds E-E2: 0-1.5K 
With current transformers W,X, and Y: 1 mS CX5-X5: Greater than 2K 

BURDEN: RESPONSE TIME (90%): 250 mS 
Voltage: 1.25VA FIELD ADJUSTABLE CAL.: +/- 10% 
Current: 1.25VA ACCURACY +/- 0_5% 
Optional output amplifier: 2 Watts Includes combined effects of power factor, linearity, 

CURRENT OVERLOAD: repeatability, and current sensor. 
2 times full scale (cont.); 6 times full scale (10 Sec.) TEMPERATURE EFFECT (-100 to 60°C): 

DIELECTRIC TEST (Input/Output/Case): 1500VAC (RMS) +/- 1.0% of reading 
SURGE: Withstands IEEE SWC test +/- 0.1 % F.S. output 

CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 

OHIO SEMITRONICS INC 1205CHE_AKE AVENUE,COLUMBUS, OHIO 432,:z.2287 
PHONE: 18'4) ....... ' FAX: 16'4) 486-0743 

, • TO PLACE AN ORDER: 1-800-537-6732 

EEM 1991 For manufacturers' sales offices, see yellow pages e·1927 
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WATT TRANSDUCERS 
PRECISION AC WATT TRANSDUCER MODEL GWS 

FEATURES 

ACCURATE TO 0.20/0 OF READING 

APPLICATIONS 
• Equipment monitoring for process control. • Accurate regardless of variations in voltage,current, 

power factor, or load. 

• Available with 1, 2, 21/2, or 3 element configurations. 
Provides bi-dir~ctional operation. 

• Integration into energy management systems, or a 
variety of sub-metering applications. 

• Accuracy maintained over wide temperature range, 
factory calibration traceable to NIST. 

• Measurement using direct-connection, current 
tranformers, or potential transformers. 

AC WATT TRANSDUCER-INTEGRAL CURRENT SENSOR 
INPUTS F.S.IN PHASE MODEL NUMBER GW5- STANDARD OUTPUTS 

(WATTS) CONFIG. 
VOLTAGE CURRENT Q..1mA* 0·1mA 

o to 150 Oto 5 500 1 Ph.-2W 001A 001B 
1000 3Ph.-3W 004A 004B 

~~gg ~~~::1~ ~Ol: ~Ol~ 
Oto 10 1000 1Ph.-2W 010A 010B 

~ggg ~~~.:~~ g~~! g~~~ , 
Oto 20 2000 1Ph.-2W 019A 019B 

4000 ~~~j~ g~~! g~~~ flOOO 
Ot0300 Oto 5 1000 1Ph.-2W 002A 002B 

2000 ~~~.-~~ gg~! gg~~ 3000 31 -4' 
Oto 10 2000 1Ph.-2W . 011A 011B 

4000 ~~~.-~~ g~~! g~~~ flOOO 31 -4' 
Ot020 4000 1Ph.-2W 020A 020B 

1~~~~ ~~~.:~~ ~~2! ~~2~ 
Oto 600 Oto 5 2000 ~~~j~ gg~: gg~~ 4000 

Oto 10 4000 ~~~.:~~ g~~: g~~~ ROOO 
Ot020 8000 1Ph.-2W 021A 021B 

16000 3Ph.-3W 024A 024B 

Highlighted models, (6.25A), can be used with customer's existing 
current transformers. 

*Denotes self-powered unit, limiting input voltage ranges to: 
85-135 for 150V models 

200-280 for 300V models 
380-550 for 600V models 

0·10Vdc* 

001C 
004C 

~olg 
010C 

g~~g 
019C 

g~~g 
002C 

gg~g 
011C 

g~~g 
020C 

~~2~ 
gg~g 

g~~g 
021C 
024C 

Q..10Vdc 4·20mA 4·20mA** O·5Vdc* 

0010 001E 001 E2· 001CX5 
004D 004E 004E2 004CX5 

~olg ~Ol~ ~Ol~; ~olg:~ 
0100 010E 010E2 010CX5 

g~2g g~~~ g~~~~ g~~g~ 
0190 019E 019E2 019CX5 

g~~g g~~~ g~~~~ g~~g~~ 
0020 002E 002E2 002CX5 

gg~g gg~~ gg~~~ gg~g~~ 
0110 011E 011E2 011CX5 

g~~g g~~~ g~~~~ g~~g~ 
020D 020E 020E2 020CX5 

~~2g ~~2~ ~~2~~ ~~2~~~ 
gg~g gg~~ gg~~~ gg~g~~ 
g~~g g~~~ g~~~~ g~~g~~ 
0210 021E 021E2 021CX5 
0240 024E 024E2 024CX5 

ORDERING INFORMATION 
Example: Self-powered, single-phase, 

120V, 5A input with 0-5Vdc output. 
GW5-001CX5 

Q..5Vdc 

001X5 
004X5 
007X5 
7FiXFi 
010 X5 
013 ~~ 01fl 
019 X5 

g~~ ~~ 
002 X5 
005 X5 
OOR XFi 
011 X5 
014 ~~ 017 
020 X5 

~~2 ~~ 
gg~ ~~ 
012 ~~ 
01Fi 
021 X5 
024 X5 

**4-20mA loop-powered unit, (15-40Vdc). OPTIONAL 50 Hz. OPERATION· CONSULT FACTORY 
All others require 85·135VAC instrument power. 

INPUT 
MODEL GW5 SPECIFICATIONS 

OUTPUT 
SEE TABLE FOR VOLTAGE AND CURRENT RANGES 
FREQUENCY RANGE: 58 to 62 Hz. 
POWER FACTOR: Any 
BURDEN: 

Voltage: Less than 0.1 VA 
Current: Less than 0.28VA per element 

OVERLOAD: 
Voltage (cont.): Consult factory 
Current (cont.): Consult factory 

DIELECTRIC TEST (Input/Output/Case): 1500VAC 

OUTPUT RIPPLE: Less than 0.5% 
OUTPUT LOADING (OHMS): 

Option: A-B: 0-10K 
C-D: Greater than 2K 
E-E2: 0-500 
CXS-XS: Greater than 2K 

RESPONSE TIME (99%): Less.than 400 mS 
COMPLIANCE VOLTAGE: 12Vdc min. 
OPEN CIRCUIT VOLTAGE: +1- 15Vdc 

ACCURACY +/- 0.2% RDG. +/- 0.05% F.S. 
TEMPERATURE EFFECT (-20° to 60°C): +/- O.OOS%fC 

CONTACT FACTORY FOR FREE COpy OF COMPLETE PRODUCT CATALOG 

OHIO SEMITRONICS 'INC 12011 CHESAPEAKE AVENUE,COLUII8US,OHI043212-2287 
PHONE, ,8141 4I11I-II581 FAX: ,8141 486.0743 

. . .,. TO PLACE AN ORDER: 1·800·537-6732 

B·1928 For manufacturers' sales offices, see yellow pages EEM 1991 



5500 TRANSDUCERS & ENCODERS 5500 

UL LISTED TRANSDUCERS 
~ WATT/WATT HOUR TRANSDUCER MODEL AGH 

UL LISTED, ACCURATE TO 0.2% OF READING 

FEATURES APPLICATIONS 
• Accurate regardless of variations in voltage,current, • Designed for applications which require UL listed 

power factor, or load. devices. 

• Dual outputs. 0-1 mA proportional to instantaneous 
Watts, relay closure proportional to Watt Hours. 

• Integration into energy management systems, or a 
variety of sub-metering applications. 

INPUTS PHASE NO. OF WATTS 
CONNECTION ELEMENTS 

VOLTAGE CURRENT F.S.INPUT OUTPUT 

o to 150 Oto 5 1 phase, 2 wire 1 500 Ot01mAdc 

o to 150 Oto 5 3 phase, 3 wire 2 1000 Oto 1mAdc 

o to 150 Oto 5 3 phase,4 wire 3 1500 Oto 1mAdc 

LlSTED87X9 

Energy Management 
Equipment Accessory 

E134941 

WATT HOUR 

OUTPUT COUNTS/HR. 

NORMALLY 500 
OPEN 
SPST 1000 

RELAY 
CONTACT 1500 
CLOSURE 

PART 
NUMBER 

AGH-001B 

AGH-004B 

AGH-007B 

4-20mA OR 0-10Vdc ANALOG WATT OUTPUTS AVAILABLE-CONSULT FACTORY 

AC CURRENT TRANSDUCER MODEL ACTS 
UL LISTED AC CURRENT TRANSDUCER 

FEATURES APPLICATIONS 
• Accurate, reliable current measurement 

over a wide frequency range. 
• Can be used with 051 line of UL listed current 

transformers. 

AC CURRENT INPUT (AMPERES) MODEL 
ACT5-001A 

RANGE NOMINAL OUTPUT 

o to 5 5 Oto 1mAdc 

Unit is self-powered from measured AC input line. 

LlSTED87X9 

Energy Management 

Equipment Accessory 
E134941 

AC VOLTAGE TRANSDUCER MODEL AVT 

FEATURES 
UL LISTED AC VOLTAGE TRANSDUCER 

APPLICATIONS 
• Accurate, reliable voltage measurement 

over a wide frequency range. 
• Can be used with potential transformers. 

AC VOLTAGE INPUT 

RANGE NOMINAL 

Oto 150 85-135 

MODEL 
AVT-120A 
OUTPUT 

Oto1mAdc 

@ LISTED 87 X 9 U L Energy Management 
® . Equipment Accessory 

E134941 

Unit is self-powered from measured AC input line. 

CONTACT FACTORY FOR COMPLETE SPECIFICATIONS 

OHIO SEMITRONICS INC '201 CHESAPEAKE AVENUE, COLUMBUS, OHIO 432,z.2287 
. PHONE".,.) ..... 958' FAX'IB'4) 486-0743 

., • TO PLACE AN ORDER: 1-808-537-6732 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1929 



5500 TRANSDUCERS & ENCODERS 5500 

WATT-HOUR TRANSDUCERS [!!V . WATT/WATT-HOUR TRANSDUCER MODEL W 

SINGLE PHASE 50/80 HERTZ 

FEATURES 
• 'Accurate regardless of phase, voltage unbalance, 

current unbalance, or power factor. 

• Standard Analog outputs for Watts, relay contact or 5V 
pulse to indicate Watt~Hours. 

APPLICATIONS 
• Equipment power consumption . 

• Can be easily integrated into building 
management systems. 

• Pulse outputs interface with electronic 
• Calibrated with standards traceable to NIST. or mechanical counters for 

accumulation of Watt-Hours. 

MODELS WITH INTEGRAL C S NSO URRENT E R (SINGLE ELEMENT) 
INPUTS F.S.IN ~ENSOFI MODEL NUMBER W- STANDARD WATT OUTPUTS MAX. WATT HR. OUTPUTS 

VOLTAGE CURRENT IwATTS SIZE 
Q-1mA* Q-1mA Q-10Vdc* 

o to 1S0 o to 1.0 100 
N 

103A 1038 
Oto 2.S 2S0 106A 1068 
o to S.O 500 0 001A 0018 
o to 10.0 1000 T 010A 0108 

g!~~g:g ~ggg ~~~~ 0198 
1178 

Ot0300 o to 1.0 200 P 104A 1048 
Oto 2.S SOO 107A 1078 
Oto S.O 1000 P 002A 0028 
o to 10.0 ·2000 L 011A 0118 

g!~~~.g ~~ ~~g! 0208 
I 11nR 

Ot0600 o to 1.0 SOO C 10SA 10S8 
Oto 2.S 1000 A 10BA 10B8 
o to S.O 2000 B 003A 0038 
o to 10.0 4000 012A 0128 
Oto 1S.0 6000 L 021A 0218 
Ot020.0 8000 E 111A 1118 

.. 
Highlighted models, (SA), can be used with customer's eXlstmg 
current transformers. 
*Oenotes self-powered unit, limiting input voltage ranges to: 

1 03-13S for' 50V models 
21S-2BO for 300V models 
395-550 for 600V models 

All others require 103-135VAC instrument power, (50-400Hz.). 
Optional 220VAC instrument power-Add suffix "-22" to part number. 

103C 
106C 
001C 
010C 

~~~g 
104C 
107C 
002C 
011C 

~~gg 
10Se 
10BC 
003C 
Q12C 
021C 
111C 

MODELS SUPPLIED WIT H EXTERNAL SENSOR 

COUNT 
Q-10Vdc Q-SVdc* o-SVdc PERHR CONTACT SVPULSE 

1030 103CXS 103X5 100 STANDARJ: TTL 
1060 106CXS 106XS 2S0 OUTPUT OUTPUT 
0010 001CXS 001XS 
0100 010CXS 010XS 
0190 019CXS 019XS 
1170 117CX5 tuXs 
1040 104CXS 10~XS 
1070 107CXS 10 XS 

5000 FOR FOR 
1000 WATT WATT 
1500 HOURS. HOURS. ,nnn 
200 NIO SPST SVdc 
500 RELAY PULSE. 

0020 002CXS OO~S 0110 011CXS 011 S 
0200 ~~gg~~ 02 S 
11nn 11 t!'; 

10SD 105CXS 10~S 
1080 108CXS 10 S 
0030 003CXS 003XS 

1000 CONTACT ADD 
2000 SUFFIX 
3000 "·Tn 

4nnn TO 
500 PART 

1000 NUMBER 2000 
0120 012CXS 012XS 4000 
0210 021CXS 021XS 6000 
1110 111CXS 111XS BOOO 

CUSTOM COUNT RATES AVAILABLE- CONSULT FACTORY 

ORDERING INFORMATION 
Example: Self"powered,.single-phase, 
120V, SA input with 0-5Vdc output for 

walts, TTL pulse for watt hours. 
__ em __ 

(SINGLE ELEMENT) 
INPUTS F.S.IN SENSOR MODEL NUMBER W- STANDARD WATT OUTPUTS MAX. WATT HR. OUTPUTS 

VOLTAGE CURRENT 
WATTS SIZE 

O·1mA* Q-1mA 0·10Vdc* O·10Vdc Q-SVdc* Q-SVdc 
COUNT 
PERHR CONTACT 5VPULSE 

o to 150 o to 100 10K W 058A 0588 058C 0580 OSBCXS OSBXS 10000 STANDARC TTL 
o to 200 20K W 067A 0678 067C '0670 067CXS 061 XS 2000 . OUTPUT OUTPUT 
Oto 400 40K X 076A 0768 076C 0760 076CXS 076 XS 
o to 600 199[ .. ~ g~ -g~g ~~g g~~g g~~g~~ g~~ I~~ .OJ0100ll 

Ot0300 Oto 100 20K W OS9A OS98 OS9C OS90 OS9CXS OS~S Oto 200 40K W 06BA 0688 068C 0680 06BCXS 06 S 
Oto 400 80K X 077A 0778 077C 0770 077CXS 07 S 

4000 FOR FOR 

~ggg WATT WATT 

2000 HOURS. HOURS. 

4000 NIOSPST 5Vdc 

BOOO RELAY PULSE. 
Oto 600 ~~g~ X ~~ OB68 ! ~~g. 0860 g~~g~ g~~~~ n tn 1nnn y _0958 0950 

1200 CONTACT ADD 
?nnn SUFFIX 

Ot0600 o to 100 40K W 060A 0608 060C 0600 060CXS 

001 Oto 200 80K W 069A 0698 069C 0690 069CXS 06 S 
Oto 400 160K X 078A 07B8 078C 0780 078CXS 07B S 
Oto 600 240K X 087A . 0878 087C OB70 087CXS 087 S 
o to 1000 400K y 096A 0968 096C 0960 096CXS 096 S 

4000 "-r' 
BOOO TO 
1600 PART 
2400 NUMBER 4000 

CONTACT FACTORY FOR FREE COpy OF COMPLETE PRODUCT CATALOG 

OHIO SEMITRONICS INC 1 __ AVEllUE,cioLuMau"OHI04321Z.U87 
_'.14} ........ 1 FAX, ,.14}-.o743 

. ,. • TO PLACE AN ORDER: 1·800-537-6732 

B·1930 For manufacturers' sales offices, see yellow pages EEM 1991 



5500 TRANSDUCERS & ENCODERS 5500 

WATT-HOUR TRANSDUCERS 
~ WATT/WATT-HOUR TRANSDUCER MODEL W 

THREE PHASE·THREE WIRE 50/60 HERTZ 

MODELS WITH INTEGRAL CURRENT SENSOR (DOUBLE ELEMENT) 
INPUTS F.S.IN SENSOR MODEL NUMBER W- STANDARD WATT OUTPUTS MAX. WATT HR. OUTPUTS 

VOLTAGE CURRENT WATTS SIZE 0-1mA* 0-1mA 0-10Vdc* 0-10Vdc 0-5Vdc* 0-5Vdc 
COUNT 
PERHR CONTACT 5V PULSE 

o to 150 Oto 5 lK 0 004A 0048 004C 0040 004CX5 004X5 
Oto 10 2K 013A 0138 013C 0130 013CX5 013X5 
Oto~~ ~~ 

T 

~~~~ O~~~ ~~~g ~~~g o~~g~~ ~~~~~ 010 A 11 11 : 
o to 300 Oto 5 2K p 005A 0058 005C 0050 005CX5 005X5 

Oto 10 4K p 014A 0148 014C 0140 014CX5 014X5 
Oto 15 ~~ 

L 
~~~~ ~~~~ ~~~g ~~~g ~~~g~~ ~~~~~ 01020 I 

1000 STANDARD TTL 
2000 OUTPUT OUTPUT. 
3000 FOR 5Vdc 
4000 WATT PULSE. 
2000 HOURS. ADD 4000 
6000 N/OSPST SUFFIX 

8000 RELAY "_T" 
o to 600 Oto 5 4K A 006A 0068 006C 0060 006CX5 006X5 

Oto 10 8K B 015A 0158 015C 0150 015CX5 I 015X5 
gto 15 12K L 024A 02i~ o~:g 0218 

021g~~ j 024X5 11020 16K F 114A 114 11 114 114 114X5 

4000 CONTACT TO 
8000 PART 

12000 NUMBER 
16000 ... 

Highlighted models, (5A), can be used with * Denotes self-powered unit, limiting Input 
customer's existing current transformers. voltage ranges to: 

103-135 for 150V models 
150V models may be used with single-phase, 215-280 for 300V models 
three wire, 120V Edison systems. 395-550 for 600V models 

MODELS SUPPLIED WITH EXTERNAL SENSORS(DOUBLE ELEME NT 
INPUTS F.S.IN isENSOR MODEL NUMBER W- STANDARD WATT OUTPUTS 

VOLTAGE CURRENT WATTS SIZE 0-1mA* 0-1mA O·10Vdc* 0-10Vdc 0-5Vdc* 0-5Vdc 

MAX. WATT HR. OUTPUTS 
COUNT 
PERHR CONTACT 5V PULSE 

STANDARD TTL 
Oto 150 Oto 100 20K W 061A 0618 061C 0610 061CX5 061X5 2000 OUTPUT OUTPUT 

o to 200 40K W 070A 0708 070C 0700 070CX5 070X5 
o to 400 80K X 079A 0798 079C 0790 079CX5 079X5 

g:~ 1~gg ~6g~ 9 g~~~ g~~~ g~~g g~~g g~~g~~ g~~~~ 
1 

o to 300 o to 100 40K W 062A 0628 062C 0620 062CX5 062X5 

4000 FOR FOR 
8000 WATT WATT 

~6gg HOURS. HOURS. 
N/O SPST 5Vdc 

4000 RELAY PULSE. 
o to 200 80K W 071A 0718 071C 0710 071CX5 071 X5 8000 CONTACT ADD 
o to 400 160K X 080A 0808 080C 0800 080CX5 080X5 1600 SUFFIX 
o to 600 ~rig~ 9 g~~~ g~~~ g~~g g~~g g~~g~~ g~~~~ 0101000 ~rigg "_T" 

TO 

o to 600 Oto 100 80K W 063A 0638 063C 0630 063CX5 063X5 
o to 200 160K W 072A 0728 072C 0720 072CX5 072X5 

8000 
PART 

1600 NUMBER 

Oto 400 320K X 081A 0818 081C 0810 081CX5 081X5 3200 
o to 600 480K X 090A 0908 090C 0900 090CX5 090X5 4800 
o to 1000 800K Y 099A 0998 099C 0990 099CX5 099X5 8000 

MODEL W SPECIFICATIONS 
INPUT OUTPUT 
VOLTAGE: See tables WH RELAY: N/O SPST; lS0VAC, O.SA 
CURRENT: See tables CONTACT CLOSURE PERIOD: lOOmS 
FREQUENCY RANGE: SO to 70 Hz. OUTPUT RIPPLE: Less than 1% 
POWER FACTOR: Unity to lead or lag 0 OUTPUT LOADING (OHMS): 
RESPONSE (Transient 90%): Option: A-B: 0-10K 

With integral sensors: Less than 100 microSeconds CoD: Greater than 2K 
With current transformers W,X, and Y: lmS CXS-XS: Greater than 2K 

BURDEN: RESPONSE TIME (90%): 2S0 mS 
Voltage: 1.2SVA FIELD ADJUSTABLE CAL.: +/-10% 
Current: -: .2SVA ACCURACY +/- 0.5% 
Optional output amplifier: 2 Watts Includes combined effects of power factor, linearity, 

CURRENT OVERLOAD: repeatability, and current sensor. 
2 times full scale (cont.); 6 times full scale (10 Sec.) TEMPERATURE EFFECT (-100 to 60°C): 

DIELECTRIC TEST (Input/Output/Case): lS00VAC (RMS) +/- 1.0% of reading 
SURGE: Withstands IEEE SWC test +/- 0.1% F.S. output 

CONTACT FACTORY FOR FREE COpy OF COMPLETE PRODUCT CATALOG 

OHIO SEMITRONICS INC ~::"~~~6~~~ENUE.COLUMBU~~:~::::.o~~ 
, • TO PLACE AN ORDER: 1·800·537·6732 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1931 



5500 TRANSOUCERS & ENCOOERS 5500 

WATT-HOUR TRANSDUCERS 
f!J WATT/WATT-HOUR TRANSDUCER MODEL W 

THREE PHASE-FOUR WIRE 50/60 HERTZ 

MODELSWITHINTEGRALCURRENTSENSOR (THREE ELEMENT) 

INPUTS F.S.IN SENSOR 

VOLTAGE CURRENT WAns SIZE 
MODEL NUMBER W- STANDARD WAn OUTPUTS 

0-1mA* Q-1mA 0-10Vdc* 0-10Vdc Q-5Vdc* 0-5Vdc 

MAX. WAn HR. OUTPUTS 
COUNT~-----.----~ 
PER HR CONTACT V PULSE 

Oto 150 Oto 5 1500 007A 0078 007C 0070 007CX5 007X5 1500 ANDAR nL 
Oto 10 3000 016A 0168 016C 0160 016CX5 0~6X5 3000 OUTPUT ADD 

4500 N/O SPST SUFFIX 
6 00 RELAY "-T" 
~ggg CONTACT TO 
9000 PART 

12000 NUMBER 

g!~ ~~ ~~gg N/A ~~~: ~~~~ ~~~g 0250 ~~~g~~ ~~~~~, 1150 
o to 300 Oto 5 3000 OOBA 00B8 OOBC OOBO 00BCX5 008X5 

o to 10 6000 017A 0178 017C 0170 017CX5 017X5 
o to 15 9000 026A 0268 026C 0260 026CX5 026X5 
Ot020 12000 116A 1168 116C 1160 116CX5 116X5 

Highlighted models, (5A), can be used with customer's existing CUSTOM COUNT RATES.AVAILABLE- CONSULT FACTORY 
current transformers. 
All voltage specifications are line-to-neutral voltage. ORDERING INFORMATION 
*Oenotes self-powered unit, limiting input voltage ranges to: Example: Self-powered, three phase-

103-135 for 150V models four wire, 120V, 5A input with 0-5Vdc 
215-2BO for 300V models output for watts, TTL pulse for watt 
395-550 for 600V models hours. 

All others require 103-135VAC instrument power, (50-400Hz.). W-007CX5-T 
Optional,220Vac instrument power-Add suffix "-22" to part numbeL , _. '. 

MODELS SUPPLIED WITH EXTERNAL SENSORS (THREE ELEMENT). -: --
INPUTS F.S.IN SENSOFl MODEL NUMBER W- STANDARD WAn OUTPUTS MAX. WAn HR. OUTPUTS 

VOLTAGE CURRENT WAnS SIZE 0-1mA* 0-10Vdc* 0-5Vdc* 
COUNT 

CONTACT ~VPULSE Q-1mA Q-10Vdc 0-5Vdc PERHR 
STANDARD nL 

o to 150 o to 100 30K W 064A 0648 064C 0640 064CX5 064X5 3000 OUTPUT OUTPUT. 
Oto 200 60K W 073A 0738 073C 0730 073CX5 073X5 6000 FOR 5Vdc 
Oto 400 120K X OB2A OB28 OB2C OB20 OB2CX5 OB2X5 1200 WAn PULSE. 
Oto 600 1BOK X 091A 0918 091C 0910 091CX5 091X5 1800 HOURS. ADD n tn 1000 ~OOK , V 100A 100R _100C 100n 100r.XR 100XR ~hoo 

N/OSPST SUFFIX 
Oto 300 o to 100 60K W 065A 0658 065C 0650 065CX5 065X5 6000 RELAY "·Tn 

o to 200 120K W 074A 0748 074C 0740 074CX5 074X5 12000 CONTACT TO 
o to 400 240K X OB3A 0838 OB3C 0830 OB3CX5 OB3X5 2400 PART 
o to 600 360K X 092A 0928 092C 0920 092CX5 09~~~ 3600 NUMBER 
o tn 1000 ~OOK V 101A -.1Qja 101r. 101n 101r.XR 101 6000 

MODEL W SPECIFICATIONS 

INPUT OUTPUT 
VOLTAGE: See tables WH RELAY: N/O SPST; 150VAC, 0.5A 
CURRENT: See tables CONTACT CLOSURE PERIOD: 100mS 
FREQUENCY RANGE: 50 to 70 Hz. OUTPUT RIPPLE: Less than 1 % 
POWER FACTOR: Unity to lead or lag 0 OUTPUT LOADING (OHMS): 
RESPONSE (Transient 90%): Option: A-B: 0-10K 

With integral sensors: Less than 100 microSeconds CoD: Greater than2K 
With current transformers W,X, and Y: 1 mS CX5-X5: Greater than 2K 

BURDEN: RESPONSE TIME (90%): 250 mS 
Voltage: 1.25VA FIELD ADJUSTABLE CAL.: +/- 10% 
Current: 1.25VA ACCURACY +/- 0.5% 
Optional output amplifier: 2 Watts Includes combined effects of power factor, linearity, 

CURRENT OVERLOAD: repeatability, and current sensor. 
2 times full scale (cont.); 6 times full scale (10 Sec.) TEMPERATURE EFFECT (-10° to 60°C): 

DIELECTRIC TEST (Input/Output/Case): 1500VAC (RMS) +/- 1.0% of reading 
SURGE: Withstands IEEE SWC test +/- 0.1 % F.S. output 

CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 

0, HI 0 S E MITRO NICS' INC 1205CHESAPEAKEAVENUE,COLUMBU8,0, H104321202287 PHONE, (8141 __ 1 FAX, (8141-.0743' 

, • TO PLACE AN ORDER: 1-800.537-8732 

8-,1932 For manufacturers' sales offices, see yellow pages EEM 1991 



5500 TRANSDUCERS & ENCODERS 5500 

WATT TRANSDUCERS 
VARIABLE FREQUENCY WATT TRANSDUCERMODEL pca 

SINGLE PHASE DC TO 400 HERTZ 

FEATURES APPLICATIONS 
• Calibrated with standards traceable to NIST. • Accurate monitoring of power that contains dc 

• Input/output isolation. 

• Real-time indication of power, response time 
less than 50 microseconds. 

and non-sinusoidal AC components. 

• Ideal for use in SCR and other AC or dc switching 
circuitry. 

• Hi-directional output. 

SINGLE PHASE-VARIABLE FREQUENCY (SINGLE ELEMENT) 

INPUT VOLTAGE INPUT CURRENT 

RANGE DESIGNATION RANGE DESIGNATION 

0- 25 001 o- S 08 
0- 50 002 0- 100 01 
0-150 003 0- 200 02 
0-300 004 0- 300 03 
0-400 005 0- 400 04 
0-500 006 0- 600 05 
0-600 007 0-1000 06 

0-2000 07 

Highlighted models, (5A), can be used with customer's 

existing current transformers. 

All units require 85-135VAC instrument power. 

Full scale power (Watts) can be determined by the 

product of full scale input voltage and full scale input 

current. 

SENSOR MODEL PCS STANDARD OUTPUTS 
SIZE '+1-1mA +1-10Vdc 4-20mA 4-12-20mA +1-5Vdc 

INTEGRAL ADD ADD ADD ADD ADD 
C 
D 
D 
D 
E 
E 
E 

SUFFIX SUFFIX SUFFIX SUFFIX SUFFIX 
"B" "D" "E" "EM" "X5"· 
TO TO TO TO TO 

PART PART PART PART PART 
NUMBER NUMBER NUMBER NUMBER NUMBER 

OPTIONAL SPLIT-CORE CURRENT SENSOR AVAILABLE WITH 
UNITS OF 100 AMPS OR GREATER-ADD SUFFIX "S". 
LOWER CURRENT RANGES AVAILABLE-CONSULT FACTORY 

ORDERING INFORMATION 
Example: 120V, 100A input with split-

core sensor and +/-5Vdc output. 
PC8-003-01-X5-S 

INPUT 

MODEL pca SPECIFICATIONS 
OUTPUT 

VOLTAGE: See tables 
CURRENT: See tables 
FREQUENCY RANGE: dc to 400 Hz. 
POWER FACTOR: Any 
RESPONSE (Transient 90%): Less than 50 

microSeconds 
BURDEN (OHMS): 

Voltage: 
Less than 50V: Greater than 100K. 
Greater than 50V: Greater than 1 M. 

OVERLOAD: 
Voltage: 2 times full scale. 
Current: 

Using integral sensor: 2 times full scale. 
Using sensors C, D, E: 50 times full scale. 

DIELECTRIC TEST (Input/Output/Case): 1000Vdc 
SURGE: Withstands IEEE SWC test 

OUTPUT RIPPLE: Less than 1.0% at 60 Hz. 
OUTPUT LOADING (OHMS): 

Option: B: 0-10K 
D: Greater than 2K 
E-Em: 0-500 
X5: Greater than 2K 

RESPONSE TIME (90%): 
Less than 250 mS. 

FIELD ADJUSTABLE CAL.: +/- 10% 
ACCURACY +/- 1.0% F.S. 

Includes combined effects of voltage, current, load 
and power factor. 

TEMPERATURE EFFECT (OOC to 40°C): 
+/- 0.1 % F.S. 
+/- 1.0% RDG. 

INSTRUMENT POWER: 
85-135VAC, (50 to 400 Hz.) 

CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 

OHIO SEMITRONICS 'INC 120SCHESJlPEAKEAVENUE,COLUIIBUS,OHI043212-2287 
PHONE. (614)4116-9561 ' FAX: (614) 48&00743 

, • TO PLACE AN ORDER: 1-800·537-6732 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1933 



5500 TRANSDUCERS & ENCODERS 5500 

'YAR TRANSDUCERS 
PRECISION VAR TRANSDUCER MODEL GV5 

ACCURATE TO 0.20/0 OF READING 
FEATURES 
• Accurate regardless of variations in voltage,current, 

power factor, or load. 

• Available with 1, 2, 21/2, or 3 element configurations. 
Provides bi-directional operation. 

• Accuracy maintained over wide temperature range, 
calibration traceable to NIST. 

APPLICATIONS 
• Equipment monitoring for process control. 

• Integration into energy management systems, or a 
variety of sub-metering applications. 

tranformers, or potential transformers. 
• Measun>ment us;ng d;n>Ct-ooMoction, cu"ent • 

VAR TRANSDUCER-INTEGRAL CURRENT SENSOR 
INPUTS F.S.IN PHASE MODEL NUMBER GV5- STANDARD OUTPUTS 

(VAR) CONFIG. 
VOLTAGE CURRENT 0-1mA* 0-1mA 

o to 150 Oto S SOO 1 Ph.-2W 001A 001B 
1000 3Ph.-3W 004A 004B 

~~gg 3Ph.-4W 
3Ph-A.W ~OX: ~~;~ 

Oto 10 1000 lPh.-2W 010A 010B 

~ggg ~~~.~~~ g~~! g~~~ 
Ot020 2000 lPh.-2W 019A 019B 

~ggg ~~~j~ g~~! g~~~ 
o to 300 Oto S 1000 lPh.-2W 002A 002B 

~ggg ~~~.~~~ gg~! gg~~ 
o to 10 2000 lPh.-2W 011A 011B 

4000 ~~~.~~~ g~~! g~~~ !'lOOO 
Ot020 4000 lPh.-2W 020A 020B 

1~~~~ ~~~.~~~ ~;2! ~;2~ 
Ot0600 Oto S ~ggg ~~~.~~~ gg~! gg~~ 

Oto 10 :ggg ~~~.~~~ g~~! gl~~ 
Ot020 BOOO lPh.-2W 021A 021B 

16000 3Ph.-3W 024A 024B 

Highlighted models, (6.25A), can be used with customer's 
existing current transformers. 

*Denotes self-powered unit, limiting input voltage ranges to: 
85-135 for 150V models 

200-280 for 300V models 
380-550 for 600V models 

**4.-20mA loop-powered unit, (15-40Vdc). 
All others require 85-135VAC instrument power (60 Hz). 

0-10Vdc* 

00lC 
004C 

~OXg 
010C 

g~~g 
019C 

g~~~ 
002C 

gg~g 
011C 

g~~g 
020C 

~;2g 
gg~g 

gl~g 
021C 
024C 

0-10Vdc 4·20mA 4·20mA** D-5Vdc* 

0010 001E 001E2 001CXS 
0040 004E 004E2 004CXS 

_~OXg _~~Z~ ~OZ~; ~~;g~ 
0100 010E 010E2 010CXS 

g~~g g~~~ g~~~~ g~~g~~ 
0190 019E 019E2 019CXS 

_g~R ~~ .~~~~. .~~g~ 
0020 002E 002E2 002CXS 

gg~g gg~~ gg~~~ gg~g~ 
0110 011E 011E2 011CXS 

gl~g gl~~ gl~~~ gljg~~ 
0200 020E 020E2 020CXS 

~;2R ~;2~ g;2~; g;2g~~ 
gg~g gg~~ gg~~~ gg~g~ 
gl~g gl~~ gl~~~ gl~g~~ 
0210 021E 021E2 021CXS 
0240 024E 024E2 024CXS 

ORDERING INFORMATION 
Example: Self-powered, single-phase, 

120V, SA input with 0-5Vdc output. 
GV5·001CX5 

0·5Vdc 

001XS 
004XS 

~a.~~ 
010XS 

g~~~~ 
019XS 

~~~. 
002XS 

gg~~~ 
011XS 
014XS 
017Xl'i 
020XS 

~;2~~ 
003XS 
OOFiXl'i 
012XS 
01l'iXl'i 
021XS 
024XS 

OPTIONAL 50 Hz. OPERATION· CONSULT FACTORY 
CONTACT FACTORY FOR COMPLETE PRODUCT CATALOG 

INPUT 
MODEL GV5 SPECIFICATIONS 

QUTPUT 
SEE TABLE FOR VOLTAGE AND CURRENT RANGES 
FREQUENCY RANGE: 60 Hz. 
POWER FACTOR: Any 
BURDEN: 

Voltage: Less than 0.1 VA 
Current: Less than 0.2BVA per element 

OVERLOAD: 
Voltage (cont.): Consult factory 
Current (cont): Consult factory 

DIELECTRIC TEST (Input/Output/Case): lS00VAC 

OUTPUT RIPPLE: Less than O.S% 
OUTPUT LOADING (OHMS): 

Option: A-B: 0-10K 
C-D: Greater than 2K 
E-E2: O-SOO 
CXS-XS: Greater than 2K 

RESPONSE TIME (99%): Less than 400 mS 
COMPLIANCE VOLTAGE: 12Vdc min. 
OPEN CIRCUIT VOLTAGE: +/- lSVdc 
ACCURACY +/- 0.2% RDG. 
TEMPERATURE EFFECT (-20° to 60°C): +/- O.OOS%/'C 

O H I 0 S E M I TRO N I CS I NC 1205 CHESAPEAKE AVENUE, COLUMBIIS, OHIO 43Z1:z.2;III7 
• PHONE: ,8141 ~1 FAX: ,8141488-0743 

. . , . • TO PLACE AN ORDER: 1-800·537-6732 

8·1934 For manufacturers' sales offices, see yellow pages EEM 1991 



5500 TRANSDUCERS & ENCODERS 5500 

VOLTAGE TRANSDUCERS 
AC VOLTAGE TRANSDUCER MODEL VT 

LOW COST AC VOLTAGE TRANSDUCER 
FEATURES APPLICATIONS 
• Accuracy reliable voltage measurement • Designed for use in OEM applications where 

over a wide frequency range. inexpensive voltage measurement is required. 

• Input/output isolation. • Line voltage monitoring. 

INPUT MODEL NUMBER VT - OPTIONAL OUTPUTS 

AC VOLTAGE D-1mA 4-20mA 0-10Vdc 0-5Vdc 

010150 120A 120E ORDER WITH OSI ORDER WITH OSI 
010300 240A 240E RESISTOR MODEL RESISTOR MODEL 
010600 480A 480E LRB-10000 LRB-5000 

Units with 0-1 rnA output are self-powered from measured voltage line. 

Units with 4-20mA output require 85-135VAC instrument j-Jower. 

Models VT480A and VT480E include OS1226-145 potential transformer. 

NOTE: LOAD RESISTOR MUST BE ORDERED SEPARATELY. 

ORDERING INFORMATION 
Example: Single phase120VAC input 

with 4-20mA output. 
VT-120E 

RMS VOLTAGE TRANSDUCER MODEL VTR 
ACCURATE TO 0.25% FULL SCALE 

FEATURES APPLICATIONS 
• Accurate measurement of the true RMS value of 

input signals over a wide frequency range. 
• For use in applications where measurement of 

non-sinusoidal waveforms is required. 

INPUT MODEL NUMBER VTR- OPTIONAL OUTPUTS 

AC VOLTAGE 0-1mA 4-20mA 0-10Vdc 0-5Vdc 

o to 150 0018 001E 0010 ORDER WITH OSI 
o to 300 0028 002E 0020 RESISTOR MODEL 
a to 600 0048 004E 0040 LRB-5000 

All units require 85-135VAC instrument power, (50-400Hz.). 

ORDERING INFORMATION 
Example: Single phase120VAC input 

with 0-1 OVdc output. 
NOTE: LOAD RESISTOR MUST BE ORDERED SEPARATELY. VTR-001D 

INPUT 

MODEL VT, VTR SPECIFICATIONS 
OUTPUT 

VOLTAGE: See tables 
FREQUENCY RANGE: 50 to 400 Hz. 
BURDEN: 
Voltage: 2.8VA F.S. 
Current: 1.0VA F.S. 

OVERLOAD: 
Voltage: Full scale rating. 

DIELECTRIC TEST (Input/Output/Case): 1500VAC 
INSTRUMENT POWER: 85-135VAC (50-400Hz.). 

OUTPUT RIPPLE: Less than 1.0% F.S. 
OUTPUT LOADING (OHMS): 

Option: A: 0-10K 
. E: 0-1.5K 

RESPONSE: 400mS 
FIELD ADJUSTABLE CAL.: +/- 10% 
ACCURACY +/~ 0.5% F.S. (at 25°C) 

Includes effects of linearity. 
TEMPERATURE EFFECT (-20°C to 60°C): 

+/- 1.0% RDG. 

CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 

EEM 1991 For manufacturers' sales offices, see yellow pages B·1935 



5500 TRANSDUCERS & ENCODERS 5500 

VOLTAGE TRANSDUCERS 
AC/DC VOLTAGE TRANSDUCER MODEL VT7 

DC TO 5000 HERTZ FREQUENCY RESPONSE 
FEATURES APPLICATIONS 
• Provides instantaneous output which is directly 

proportional to AC or dc input signal. 
• Designed for use in applications which require 

directly analogous voltage measurement. 

INPUT MODEL NUMBER VT7 - STANDARD OUTPUTS 

DC VOLTAGE 0-1mA 4-20mA 0-10V 0-5V 

OtoO.050 0158 015E 0150 015X5 
OtoO.100 0168 016E 0160 016X5 
Oto 10 0018 001E 0010 001X5 
Oto 25 0028 002E 0020 002X5 
Oto 50 0038 003E 0030 003X5 
o to 100 0048 004E 0040 004X5 
o to 150 0058 005E 0050 005X5 
Oto 250 0068 006E 0060 006X5 
Oto 300 0078 007E 0070 007X5 
Oto'400 00B8 OOBE OOBO OOBX5 
Oto 500 0098 009E 0090 009X5 
Oto 600 0108 010E 0100 010X5 
Oto 700 0118 011E 0110 011X5 
Oto BOO 0128 012E 0120 012X5 
Oto 900 0138 013E 0130 013X5 
Oto 1000 0148 014E 0140 014X5 

Highlighted models will be supplied with an externally 

mounted resistance box. 

All units require 8S-13SVAC instrument power, (SO-70Hz.). 

ORDERING INFORMATION 
Example: 120VAC/dc input with 

0-10V output. 
VT7-00S0 

RMS VOLTAGE TRANSDUCER MODEL VT8 
DC TO 5000 HERTZ FREQUENCY RANGE 

FEATURES APPLICATIONS 
• Provides dc output which is directly proportional to 

RMS value of AC and/or dc input Signal. 
• Accurate measurement of voltage that contains dc 

and non-sinusoidal AC components. 

• Input/output isolation. • Monitoring of RMS voltage. 

ORDERING INFORMATION 
Select input voltage range and oUtput required from table shown above, (model VT7). 

Example: 120VAC/dc input with 
4-20mA output proportional to RMS value of input. 

VT8·005E 

INPUT 

MODEL VT7, VT8 SPECIFICATIONS 
OUTPUT 

VOLTAGE: See tables 
FREQUENCY RANGE: dc to 5000Hz. 
BURDEN (OHMS): Greater than 100K 
OVERLOAD: 

.05-700V: 2 times full scale rating. 
800-1000V: 1500V 

OUTPUT LOADING (OHMS): 
Option: B: 0-10K 

D-XS: Greater than 2.0K 
E: 0-1.5K 

FIELD ADJUSTABLE CAL.: +/- 10% 
ACCURACY +/- 0.5% F.S. 

Includes effects of linearity and repeatability. DIELECTRIC TEST (Input/Output/Case): 1500VAC 
INSTRUMENT POWER: 8S-13SVAC, (SO-70Hz.). TEMPERATURE EFFECT (-10°C to 60°C): +/-1.0% RDG. 

CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 

OH 10 S EM ITRO N ICS 1 NC 120SCHE_EAVENUE,COLUMIlUll,OHI043212.2287 
. PHONE. ,8141 ~1 FAX. ,8141-.0743 

, • TO PLACE AN ORDER: 1·800-537·6732 

8-1936 For manufacturers' sales offices, s,ee yellow pages EEM 1991 



5500 TRANSDUCERS & ENCODERS 5500 

CURRENT TRANSDUCERS 
AC CURRENT TRANSDUCER MODEL CT5 

LOW COST AC CURRENT TRANSDUCER 

FEATURES 
• Accurate, reliable current measurement 

over a wide frequency range. 

APPLICATIONS 
• Designed for use in OEM applications which 

require inexpensive current measurement. 

MODELS WITH INTEGRAL CURRENT SENSOR 
INPUT SENSOR MODEL CT5- OPTIONAL OUTPUTS 

AC CURRENT 
SIZE 

0-1mA 4-20mA 

o to 1.0 N/A 001A 001E 
o to S.O OOSA OOSE 
01010.0 010A 010E 
01020.0 020A( 020E 

Highlighted modes, (SA), can be used with customer's current 
transformers. 

Units with 0-1mA output are self-powered from measured line. 

Units with standard 4-20mA output require 85-135VAC instrument 
power. 
*4-20mA loop-powered unit, (15-40Vdc). 

NOTE: LOAD RESISTOR MUST BE ORDERED SEPARATELY. 

4-20mA* 

001E2 
00SE2 
010E2 
020E2 

O-10Vdc O-5Vdc 

ORDER WITH OSI ORDER WITH OSI 
RESISTOR RESISTOR 

MODEL MODEL 
LRB-10000 LRB-5000 

ORDERING INFORMATION 
Example: 20Amp AC input with 

4-20mA output. 
CT5-020E 

AVAILABLE WITH UP TO THREE 
UNITS IN A SINGLE ENCLOSURE 

CONSULT FACTORY 

MODELS SUPPLIED WITH EXTERNAL CURRENT SENSOR 
INPUT SENSOR MODEL CT5- OPTIONAL OUTPUTS 

AC CURRENT 
SIZE 

0-1mA 4-20mA 4-20mA* O-10Vdc 0-5Vdc 

o to so W OSOA OSOE OSOE2 ORDER WITH OSI ORDER WITH OSI 
010 100 W 100A 100E 100E2 RESISTOR RESISTOR 
010 200 W 200A 200E 200E2 MODEL MODEL 
010 300 W 300A 300E 300E2 LRI!!-10000 LRB-5000 
Oto 400 X 400A 400E 400E2 
010 600 X 600A 600E 600E2 
o to 1000 Y 1000A 1000E 1000E2 

INPUT 

MODEL CT5 SPECIFICATIONS 

OUTPUT 
CURRENT: See tables 
FREQUENCY RANGE: 50 to 400 Hz. 
BURDEN: 

Voltage: 2.8VA F.S. 
Current: 1.0VA F.S. 

CURRENT OVERLOAD: 
2 times full scale rating (continuous), except 20A mode/. 
20A model: 1.25 times full scale rating. 
50 times full scale (1 Sec. transient). 

DIELECTRIC TEST (Input/Output/Case): 1500VAC 

OUTPUT RIPPLE: Less than 1.0% F.S. 
OUTPUT LOADING (OHMS): 

Option: A: 0-10K 
E-E2: 0-1.5K 

RESPONSE: 400mS 
FIELD ADJUSTABLE CAL.: +/-10% 
ACCURACY +/- 0.5% F.S. (at 25°C) 

Includes effects of linearity. 
TEMPERATURE EFFECT (-20°C to 60°C): 

+/-10% RDG. 

CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 

OHIO SEMITRONICS INC :::'~~~.~~ENUE,COLUM.U:a:~:::::o~~ 
, • TO PLACE AN ORDER: 1-800.537-6732 

EEM 1991 For manufacturers' sales offices, see yellow pages 8·1937 
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CURRENT TRANSDUCERS 
RMS CURRENT TRANSDUCER MODEL CTR 

ACCURATE TO 0.25% FULL SCALE 

FEATURES 
• Accurate measurement of the true RMS value of 

input signals over a wide frequency range. 

Oto 1.0 
Oto 5.0 
Oto 10.0 
Oto 15.0 
Oto 20.0 

Highlighted 5 Amp models are non-isolated (input/output). 

APPLICATIONS 
• For use in applications where measurement of 

non-sinusoidal waveforms is required. 

ORD~RING INFORMATION 
Example: 15 Amp AC input with 

0-1 OVdc output. 
CTR-01S0 

MODEL CTR SPECIFICATIONS 

INPUT 
CURRENT: See tables 
FREQUENCY RANGE: 48 to 420 Hz. 
BURDEN: -

Voltage: 0.12VA F.S. 
Current: 0.28VA F.S. 

OVERLOAD: 
Current: 50A (1 OSec. transient) 

250A (1 Sec. transient), isolated models only 
DIELECTRIC TEST (Input/Output/Case): 1500VAC 
INSTRUMENT POWER: 

OUTPUT 
OUTPUT RIPPLE: Less than 1.0% F.S. 
OUTPUT LOADING (OHMS): 

Option: B: 0-10K 
D: Greater than 2.0K 
E: 0-500 

RESPONSE: 100mS 
FIELD ADJUSTABLE CAL.: +1-10% 
ACCURACY +/- 0.25% F.S. (at 60Hz.) 

Includes effects of linearity. 
+1- 0.5% over entire frequency range 

85-135VAC (50~400Hz.). TEMPERATURE EFFECT (-20°C to 60°C): +1- 1.0% RDG. 

SETPOINT RELAYS 
SETPOINT RELAY MODEL CRC 

AD.JUSTABLE SETPOINT RELAYS 
FEATURES 
• Provides adjustable setpoint from 0-110% of 

rated full scale in ut. 

APPLICATIONS 
• Designed for use with 051 current, 

volta e, and Watt transducers. 

MODEL CRC-005B, O-rnA INPUT 
SPECIFICATIONS 

MODEL CRC-005D, 0-11Vdc INPUT 
SPECIFICATIONS 

INPUT 
SETPOINT RANGE: 0-1.1mA de 
RESOLUTION: 2.0 microAmperes 
MAX. OVERLOAD (without damage): 10mA 
ISOLATION (InpuVOutput/Case): 1000VAC , 
INSTRUMENT POWER: 115VAC (+/-10%) 50-400Hz. 
OUTPUT 

INPUT 
SETPOINT RANGE: 0-11Vde 
RESOLUTION: 20mV 
MAX. OVERLOAD (without damage): 100V 
ISOLATION (InpuVOutpuVCase): 1000VAC 
INSTRUMENT POWER: 115VAC (+/-10%) 50-400Hz. 
OUTPUT 

RELAY: SPOT, 120VAC, 3Amp RELAY: SPOT, 120VAC, 3Amp 
TEMPERATURE EFFECT (-10°C to 70°C): 0.01%/oC TEMPERATURE EFFECT (-10°C to 70°C): 0.01%fC 

CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 

OHIO SEMITRONICS INC 1205CHESAPEAKEAYENUE,COLUMBUS,OHI04321:z.2287 
PHONE: (614)48&8561 FAX: (814)488-0743 

, • TO PLACE AN ORDER: 1·800-537·6732 

8·1938 For manufacturers' sales offices, see yellow pages EEM 1991 



5500 TRANSDUCERS & ENCODERS 5500 

'CURRENT TRANSFORMERS 
~ CURRENT TRANSFORMERS 

FREQUENCY RANGE 50 TO 400 HERTZ 

FEATURES 
• Manufactured to meet reqirements of UL 1244 

and revisions. 

• Flexible leads are UL 1015 105°C CSA approved. 

APPLICATIONS 
• For use with OSI Watt, WattN AR, current 

and Watt/Watt-Hour transducers. 

• Ideal for usp. with Ammeters, relays and 
watt transducers. 

50 TO 400 HERTZ CURRENT TRANSFORMER 
CURRENT ACCURACY BURDEN PART WT. 

RATIO ATSOHZ. ATSOHZ. NUMBER (LBS) 
(%) (VA) A 

iiO'ii ::10 ?ii 1041R 1.22 4Fl::l 
100:5 2.0 2.5 12276 1.29 6.63 

1 ii iiO 104?4 1.28 4Fl::l 
150:5 1.0 7.5 10421 1.35 4.63 

10 iiO 1?474 1.32 Flfl~ 

200:5 1.0 12.5 ~g~~~ 1.37 4.63 
10 iiO 1.35 flFl~ 

250:5 1.0 20.0 12271 1.39 4.63 
~.D 5~0 _12415 1.38 FlFl~ 

300:5 1.0 25.0 10417 1.41 4.63 
10 1? ii 1??7R 1.41 Fl ft"! 

400:5 1.0 30.0 1~~(2 ~:1~ 4.63 
10 1iiO 1 1?0 FlFl~ 

500:5 1.0 25.0 12273 1.13 4.63 
1.0 25.0 12279 1.53 S.63 

600:5 1.0 30.0 12274 U~ 4.63 
10 ~OO 104?? Flfl~ 

750:5 1.0 40.0 12478 1.22 4.63 
10 ~OO 1?47Fl 1.60 Flfl~ 

800:5 1.0 45.0 12275 1.25 4.63 
10 ::Iii 0 1?2RO 1.61 FlFl~ 

1000:5 1.0 35.0 12281 1.29 6.63 
10 200 104?::I 0.65 Fl ft"! 

1200:5 1.0 40.0 12282 1.38 6.63 
10 ?iiO 11014 0.73 Fl ft"! 

1500:5 1.0 50.0 12283 1.50 6.63 
10 ~OO 10qqA 0.86 FlFl::l 

2000:5 1.0 40.0 12284 1.10 6.63 

e 

1 

B 

::IFl? 
4.63 
::IFl? 
3.62 
4Fl~ 

3.62 
4Fl::l 
3.62 
4.63 
3.62 
4Fl~ 

3.62 
4Fl~ 

3.62 
4.63 
3.62 
4Fl::l 
3.62 
4Fl::l 
3.62 
4ft"! 
4.63 
4Fl::l 
4.63 
4Fl~ 

4.63 
4Fl::l 
4.63 

TRANSFORMER DIMENSIONS (INCHES) 

C D E G J M 

10 1?ii 17q ::Iq4 0::14 10::11 )( 0 44 
1.0 2.50 2.38 5.75 0.44 0.28 
10 1 ?ii 17q ~q4 0~4 10 ~1)( 044 
1.0 1.25 1.79 3.94 ,0.34 0.31 X .044 
10 ?iiO ?::IR ii7ii 044 _D.2a 
1.0 1.25 1.79 3.94 0.34 0.31 X 0.44 
10 ?iiO ?::IR ii7ii 044 o ?R 
1.0 1.25 1.79 3.94 0.34 0.31 X 0.44 
~.fi ?iiO ?::IR ~7ii 044 D.2a 
1.0 1.25 1.79 3.94 0.34 0.31 X 0.44 
10 ?iiO ?~R ii7ii 044 O?R 

~.g ~.~~ 1.79 3.94 0.34 0.31 X 0.44 
2~R ii7ii 044 O?R 

1.0 1.25 1.79 3.94 0.34 0.31 X 0.44 
1.0 2.50 2.38 5.75 0.44 0.28 
1.0 1.25 1.79 3.94 0.34 0.31 X 0.44 
10 ?iiO ?~R ii7ii 044 O?R 
1.0 1.25 1.79 3.94 0.34 0.31 X 0.44 
10 ?iiO ?~ ii7ii 044 O?R 
1.0 ~.~~ 1.79 ~.~~ g.~: 0.3132.44 
10 2::1R 
1.0 ~.~g 2.38 g~ g.:: g.~~ 10 2~R 

1.0 2.50 
i 

2.38 g~ g.:: g.~~ 10 ::100 2~R 

1.0 2.50 I 2.38 5.75 0.44 0.28 
10 ::100 ?::IR ii7ii 044 O?A 
1.0 3.00 2.38 5.75 0.44 0.28 

TRANSFORMER SPECIFICATIONS 
FREQUENCY: 50 to 400Hz. 
INSULATION CLASS: 0.6KV BIL 10KV full 

wave 
LEADS: UL 1015 105°C CSA approved, 

#16 AWG, 241n. length. 

j-tF1;::::::~::::g-==~~~' ,..1._10 ____ : _____ --1 

TERMINALS: NO.8 ring terminal. 

CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 

O H I 0 S E M I TRO N I CS I NC 1205CHE5APEAKE AVENUE, COLUIIBUS, OHIO 4321Z,2za, 
. PHONE. /8,41 __ ' FAX. (&141 486.07'" 

. , • TO PLACE AN ORDER: 1·800·537-673: 

EEM 1991 For manufacturers' sales offices, see yellow pages e·1939 



5500 TRANSDUCERS & ENCODERS 5500 

CURRENT TRANSDUCERS 
CURRENT TRANSDUCERS MODEL CTL 

FREQUENCY RANGE DC TO 1000 HERTZ 

FEATURES AND APPLICATIONS -. Overload capability to 50 times rating (at 60 Hz.). 
• 5000 Volt line-to-output isolation. • Stability maintained during severe vibration. 
• DC to 5000 Hertz response. • Easy installation. 
• Bi-directional operation. • Replaces shunts. 
• Available in split-core configurations. • No insertion loss. 
• Response time less than 50 microSeconds. • For use with OSI model CTA signal conditioners. 
• Output is proportional in direction and magnitude 

to the current flow through the window. 
• Ideal for use on Ac systems with dc components 

a~~:?"ft 
CIRCULAR WINDOW MODELS (0.5% LINEARITY) W' 

RMS EXCITATION OUTPUT TEMPERATURE RESISTANCE (OHMS) SENSOR PART 
CURRENT (A) (mA) (mV) EFFECTS RANGEJoCL INPUT OUTPUT SIZE NUMBER 

50 100 30 -0.15%/oC -40 to 65 4.0 3.0 A CTL-50 

J&8 
20 :~: ~.O% ~g to,~~ 4.0 ~~.g ! CTL-50TT 

_20 - .0% -4ltn 4.0 CTL-5rlT 
100 100 50 -0.15%/oC -40 to 65 4.0 3.0 C' CTL-100 

100 50 +/-1.0% Ot040 
4:8 

25.0 C CTL-100TT 
100 50 +/-1.0% -40 to 65 4. 25.0 C CTL-100T 

200 100 75 -0.15%/vC -40 to 65 4.0 3.0 0 CTL-200 

~gg ~g :~~ ~.O% -0% Oto,~~ -40 tn 1·g ~~.g g git:~ggiT 
400 100 50 -0.15%/oC -40 to 65 4.0 3.0 0 CTL-400 

100 50 +/-1.0% o to 40 4.0 25.0 g gi~:1ggiT 100 !'i0 ,1- 10% -40 tn n!'i 40 ?!'i0 
600 100 75 -0.15%fOC -40 to 65 25.0 6.0 E CTL-600 

100 50 +/-1.0% o to 40 25.0 25.0 E g:rL-600TT 
100 50 +/-1.0% -40 to 65 25.0 25.0 E TL-600T 

1000 200 75 -0.15%fOC -40 to 65 25.0 6.0 E CTL-1000 
200 50 +/-1.0% o to 40 25.0 25.0 E CTL-1000TT 
200 50 +/-1.0% -40 to 65 25.0 25.0 E CTL-1000T 

2000 200 150 -0.15%/VC -40 to 65 25.0 6.0 E CTL-2000 
200 100 +/-1.0% Ot040 25.0 25.0 E CTL-2000TT 
200 100 +/-1.0% -40 to 65 25.0 25.0 E CTL-2000T 

OPTIONAL SPLIT-CORE-ADD SUFFIX "S" TO PART NUMBER (50 Amp models not available in split-core configuration) 

RECTANGULAR WINDOW (BUS BAR) MODELS (1.0% LINEARITY) 

PEAK EXCITATION OUTPUT TEMPERATURE RESISTANCE (OHMS) SENSOR PART 
CURRENT (A) (mA) (mV) EFFECTS RANGE (OC) INPUT OUTPUT SIZE NUMBER 

1000 100 75 +/-1.0% -40 to 65 25.0 25.0 Z CTL-1000HT 
1200 100 75 +/-1.0% -40 to 65 25.0 25.0 Z CTL-1200HT 
2000 100 100 +/-1.0% -40 to 65 25.0 25.0 Z CTL-2000HT 
2200 100 100 +/-1.0% -40 to 65 25.0 25.0 Z CTL-2200HT 
3000 100 100 +/-1.0% I -40 to 65 25.0 25.0 Z CTL-3000HT 
4000 100 100 +1-1.0% -40 to 65 25.0 25.0 ~ git:1ggg~T 200 1!'i0 ,1-10% -40 tn n!'i ?!'i0 ?!'i0 
5000 100 75 +/-1.0% -40 to 65 25.0 25.0 ~ git:~ggg~T :mo 1!'i0 ,1-10% -40 tn n!'i ?!'i0 ?!'i0 
8000 200 75 +/-1.0% -40 to 65 12.0 25.0 H CTL-8000T 

ORDERING INFORMATION 
EXAMPLE: 200 Amp split-core current transducer requiring 100mA excitation, with output of 75mV. 

CTL-200-S 

TO ORDER WITH OSI MODEL CTA SIGNAL CONDITIONER 
Locate transducer model number in first column of table on following page. Specify model CT A signal conditioner model 
number based on required analog output.The transducer and signal conditioner must be ordered as separate items 

although supplied as a calibrated set. 

CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 

OH 10 SEM ITRON ICS 1 NC 1205 CHESAPEAKE AVENUE,COLUIIBUS, OHIO 43212-2287 
PHONE: 16141_.561 FAX: 1614148&0743 

, • TO PLACE AN ORDER: 1-800·537-6732 

8·1940 For manufacturers' sales offices, see yellow pages EEM 1991 
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SIGNAL CONDITIONERS 
SIGNAL CONDITIONER MODEL CTA 

FOR USE WITH OSI MODEL CTL CURRENT TRANSDUCERS 

DIRECT MEASUREMENT MODELS RMS MODELS 
• Provide output which is directly proportional to • Provide output which is proportional to 

amplitude of AC and/or de input waveform. RMS value of AC and/or de input waveform. 

MODELCTL !TRANSDUCER DIRECT MODELS RMSMODELS 
CURRENT INPUT OUTPUT PROPORTlONAL TO AC/DC INPUT OUTPUTPROPOR11ONAL TO RMS OF AC'DCIIFUT 

TRANSDUCER CURRENT STANDARD ACIDC OUTPUTS STANDARD DC OUTPUTS 
(FROM PG.46) RANGE 

+l-fN +/-10V 4-2OmA 0-5Vdc 0-10'ilc 4-2OmA 0-1nA 

CTL-50 010 50 CTA101 CTA201 CTA212 CTAl13 CTA213 CTA215 CTA214 
CTL-50TT CTA101 CTA201 CTA212 CTA113 CTA213 CTA215 CTA214 
CTL-50T CTA101 CTA201 CTA212 CTAl13 CTA213 CTA215 CTA214 
CTL-100 010 100 CTA101 CTAl12 CTAl13 CTAl15 CTAl14 
CTL-100TT CTA10l CTA112 CTAl13 CTA115 CTAl14 
CTL-100T CTA10l CTA112 CTA113 CTA115 CTA114 
CTL-200 010 200 CTA101H CTA112H CTA113H CTA115H CTA114H 
CTL-200TT CTA101 CTA112 CTA113 CTA115 CTA114 
CTL-200T CTA101 CTA112 CTA113 CTA115 CTA114 
CTL-400 010 400 CTA101 CTA112 CTA113 CTA115 CTA114 
CTL-400TT CTA10l CTA112 CTA113 CTA115 CTA114 
CTL-400T CTA10l CTA112 CTA113 CTA115 CTA114 
CTL-600 010 600 CTA101H CTA112H CTA113H CTA115H CTA114H 
CTL-600TT CTA101 CTA112 CTA113 CTA115 CTA114 
CTL-600T CTA10l CTA112 CTA113 CTAl15 CTA114 
CTL-l000 0101000 CTA201H CTA212H CTA213H CTA215H CTA214H 
CTL-l000TT CTA201 CTA212 CTA213 CTA215 CTA214 
CTL-l000T CTA201 CTA212 CTA213 CTA215 CTA214 
CTL-l000HT CTA101H CTA112H 
CTL-1200HT 0101200 CTA101H CTA112H 
CTL-2000 0102000 CTA201K CTA212K CTA213K CTA215K CTA214K 
CTL-2000TT CTA201P CTA212P CTA213P CTA215P CTA214P 
CTL-2000T CTA201P CTA212P CTA213P CTA215P CTA214P 
CTL-2000HT CTA101P CTA112P 
CTL-2200HT 0102200 CTA101P CTA112P 
CTL-3ElOOHT 0103000 CTA101P CTA112P 
CTL-4000TT 0104000 CTA201K CTA212K 
CTL-4000T CTA201K CTA212K 
CTL-4000HT CTA10l P CTA112P 
CTL-5000TT 0105000 CTA201K CTA212K 
CTL-5000T CTA201K CTA212K 
CTL-5000HT CTA101H CTA112H 
CTL-8000TT 0108000 CTA201H CTA212H 
CTL-8000T CTA201H CTA212H 

ORDERING INFORMATION 
Locate model CTL part number in first column. Determine type of output required, (direct or RMS). Locate model CTA signal 

conditioner part number in corresponding output column. Order as separate items. 
EXAMPLE: 200 Amp split-core current transducer. Output from signal conditioner of 0-10Vdc proportional to 0-200A. 

ITEM 1: CTL-200-S ITEM 2: CTA113H 

MODEL CTA SPECIFICATIONS 
INPUT 
VOLTAGE: See tables 
FREQUENCY RANGE: dc to 5000 Hz. 
INSTRUMENT POWER: 115VAC (+/-10%) 50-400 Hz. 
OUTPUT 

OUTPUT RIPPLE: Less than 0.25% F.S. 
FIELD ADJUSTABLE GAIN: 25% 

OUTPUT LOADING (OHMS): 
1mA: 0-10K 

10V,5V: 2K min. 
4-20mA: 0-500 

RESPONSE (90%): Direct models: 40 microSeconds 
RMS Models: 200 milliSeconds 

LINEARITY +/- 0_1% F.S_ 
TEMPERATURE EFFECT (OOC to 70°C): +/- 0.005%f'C 

CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 

OHIO SEMITRONICS INC =:"C::=U~~NUE..COLUM.~~:::::O~ 
, • TO PLACE AN ORDER: 1-800-537-6732 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1941 
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INTEGRATION DEVICES 
ANALOG-TO-PULSE INTEGRATOR WITH DISPLAY MODEL PA 

I 

INTEGRATES ANY DC PROCESS VARIABLE ANALOG 
FEATURES 
• Displays time integral of analog input signal. 

• Current or voltage inputs. 

• Count rates from 200 to 100000 counts/Hour. 

INPUT COUNTS PER HOUR 
AT FULL SCALE 

RANGE DESIGNATION INPUT 

o to 50mV 001 SPECIFY REQUIRED 
Oto 100mV 002 COUNTS PER HOUR, 
Oto 1S0mV 003 FROM 200 TO 100000. 
Ot02S0mV 004 ADD SUFFIX 
Oto 1mA OOS "!(COUNT RATE)" 
Oto 20mA 008 TO PART NUMBER. 
4to 20mA 010 FOR COUNT RATES 
Oto SVdc 007 GREATER THAN 999 
1 to SVdc 009 SPECIFY USING K, 
Oto 10Vdc 006 (e.g.2000=/2K). 

APPLICATIONS 
• Can be used with 051 Watt, VAR, or current 

transducers. 

• Accumulate Watt-Hours, VAR-Hours, Amp-Hours, 
volume, weight, or distance. 

COUNTER RESET OPTIONS 

STANDARD REMOTE 

STANDARD 
UNIT 

SUPPLIED FOR 

WITH REMOTE 

,BOTH RESET 

REMOTE ONLY 

AND PANEL 
RESET 

ORDERING INFORMATION 
Example: Full scale input of 10Vdc. 

Count rate of 5500 cts.lHr., 
Remote reset only. 

PA-006/5.5K-G 

INPUT 

MODEL PA SPECIFICATIONS 
DISPLAY 

VOLTAGE: See table 
CURRENT: See table 
BURDEN (OHMS): 

Voltage input models: Greater than 100K 
0-1 mA input models: Less than 1K 
20mA input models: Less than 100 

OVERLOAD: 1.2S times full scale 
INSTRUMENT POWER: 
Std.: 11SVAC, +1- 10% (SO-400Hz) 

COUNTER: 8 digit, 0.32 In. LCD 
COUNTER BATTERIES: Internal Lithium 

. BATTERY LIFE: 8 yrs. (nom.) 
RESET: Manual and/or remote 
ACCURACY +1- 0.25% F.S. 
LINEARITY: +1- 0.1% F.S. 
TEMPERATURE EFFECT (-20°C to 60°C): 

+/- O.OOS%f.C 

PRECISION INTEGRATOR MODEL VFC 

CONVERTS DC INPUT TO TIME-INTEGRATED PULSE 

FEATURES 
• Provides relay closure count which is proportional 

to the integral of the input signal. 
APPLICATIONS 
• Designed for use with dc, pulsating dc, 

or dc with AC components. 

INPUT CLOSURE RATE PART 
RANGE (COUNTS/HR.) NUMBER 

Oto SOmV o to 10000 VFC-010 
Oto 100mV o to 10000 VFC-020 
Oto 1S0mV o to 10000 VFC-030 
Ot02S0mV o to 10000 VFC-040 

Oto 1mA o to 10000 VFC-OSO 

MODEL VFC SPECIFICATIONS 

INPUT 
VOLTAGE: See. table 
OVERLOAD: 10Vdc max. 
IMPEDANCE (Ohms): 

Voltage input models: Greater than 1 M 
Current input models: Less than 200 

FREQUENCY: dc with up to 100% ripple at 120 Hz. or higher. 
OUTPUT 
RELAY: N/O SPST, 120V, O.SA contact rating 
RELAY CLOSURE PERIOD: 200mS 
ACCURACY +!- 0.25% F.S. 
LINEARITY: +/- 0.1% F.S. 
TEMPERATURE EFFECT (-10° to 60°C): +1- O.S% 
INSTRUMENT POWER: 11SVAC+I-10%, SO-400Hz. 

o to 10V CUSTOM COUNT RATES AVAILABLE-CONSULT FACTORY 

CONTACT FACTORY FOR FREE COpy OF COMPLETE PRODUCT CATALOG 
Oto 10000 VFC-060 

OHIO SEMITRONICS INC 120SCHESAPEAXE AVENUE,COLUMBUS, OHIO 43212-2287 
PHONE. 16141 488-85&1 FAX. 16141 466-0743 

. ,. TO PLACE AN ORDER: 1·800-537·6732 

8·1942 For manufacturers' sales offices, see yellow pages EEM 1991 
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UENCY TRANSDUCERS 

ACCURATE TO 0.2010 OF FULL SCALE 

FEATURES APPLICATIONS 
• Provides analog output which is proportional • For use on any application that requires indication 

to the instantaneous frequency of the input signal. or collection of frequency variations. 

INPUT MODEL NUMBER FT- STANDARD OUTPUTS 
FREQUENCY (Hz) 0-1 rnA 

45 to 55 050B 

55 to 65 060B 

375 to 400 400B 

ADDITIONAL FREQUENCY RANGES AVAILABLE 

CONSULT FACTORY 

o-1oVdc 

0500 

0600 

4000 

0-5Vdc 

050X5 

060X5 

400X5 

ORDERING INFORMATION 
Example: 55-65Hz. input, with 

0-5Vdc output 
FT-060X5 

MODEL FT SPECIFICATIONS 

INPUT 
FREQUENCY RANGE: See table 
VOLTAGE RANGE: 95-135V 
BURDEN: 4.0VA 
OVERLOAD: 150V 
DIELECTRIC TEST (Input/Output/Case): 1500VAC 

OUTPUT 
OUTPUT LOADING (Ohms): 0-10K 
RESPONSE TIME: 400mS 
ACCURACY +/- 0_2% F.S. 
TEMPERATURE EFFECT (-20°C to 60°C): 

+/- O.005%JOC 

SIGNAL CONVERTERS 
I 

PRECISION CURRENT CONVERTER MODEL SCE 
ACCURATE TO 0.1% OF FULL SCALE 

FEATURES 
• Converts dc current or voltage input to 

4-20mA output. 

APPLICATIONS 
• Interface with OSI transducers, or any 

with output signals listed in the table below. 

DC OUTPUT BURDEN 
INPUT (rnA) (OHMS) 

o to 1 rnA 4t020 1K 
o to 10V 4t020 10K 

Oto 50rnV 4to 20 Grtr. than 100K 
Oto 100rnV 4t020 Grtr. than 100K 
Oto 150mV 4t020 Grtr. than 100K 

PART 
NUMBER 

SCE-001 
SCE-002 
SCE-003 
SCE-004 
SCE-005 

MODEL SCE SPECIFICATIONS 
INPUT 
VOLTAGE: See table 
CURRENT: See table 
OVERLOAD: 10 times F.S. input 
ISOLATION: Input is not isolated from output 
OUTPUT 
OUTPUT: 4 to 20mA 
OUTPUT LOADING: 0-1500 Ohms 
RESPONSE TIME (99%): 100 mS 
FIELD ADJUSTABLE CAL.: +/-10% 
ACCURACY +/- 0.1% F.S. 

Includes effects of linearity. 
TEMPERATURE EFFECT (-20° to 65°C): 
- +/- 1.0% F.S. 
INSTRUMENT POWER: 115VAC+/- 10%, 50-400Hz. 

CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 

OHIO SEMITRONICS I 'NC 1205CHESAPEAKEAVENUE,COLUMBUS, OHIO 4321Z,2287 
PHONE •• 814/ __ 1 FAX •• 814/ -.0743 

, • TO PLACE AN ORDER: 1-800-537-6732 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1943 
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HALL EFFECT PROBES 
PRECISION HALL EFFECT SENSOR MODELS HR, HS 

HALLTRON MAGNETIC FIELD SENSOR 

FEATURES APPLICATIONS 
• High accuracy, low noise. • Magnetic field sensing applications. 

HALL NOMINAL OHMIC NOMINAL NOMINAL DIMENSIONS LEAD TEMP. MODEL 
OUTPUT" CONTROL RESIDUAL, (mV) INPUT OUTPUT (INCHES) INSUL. COEFF. NUMBER 

MILLIVOLTS CURRENT FIELD=O FIELD=O RESISTANCE RESISTANCE L W T MAT'L. % OUTPUT 

(+/-25%) Ic,(mA) Ic=10mA Ic=100mA (OHMS) (OHMS) PER'oC 

350 350 0.15 . 1.5 1.5 0.625 0.375 0.028 PVC -0.10 HR36 

200 25 0.2 8.0 8.0 0.625 0.375 0.028 PVC -0.25 HR38 

500 200 0.50 5.0 4.0 0.200 0.250 0.028 Enamel -0.15 HR66 

340 200 0.50 2.0 2.0 0.200 0.250 0.028 PVC -0,10 HR70 

700 100 0.2 9.0 6.0 0.200 0.250 0.028 Enamel -0.25 HR72 

550 100 1.00 10.0 10.0 0.200 0.250 0.030 Enamel -0.25 HR77 

100 100 0.50 2.5 2.0 0.200 0.250 0.028 Enamel -0.05 HR125A 

250 100 0.50 1.2 1.0 0.500 0.375 0.025 PVC ----- HS55 

" OUTPUT SPECIFIED WITH FIELD OF 10KG, AND CONTROL CURRENT AS LISTED IN TABLE. 
OPERATING TEMPERATURE RANGE: -65 TO 85°C 

CURRENT CONVERTER 
TRANSMITTER OUTPUT CONVERTER MODEL PI 

CONVERTS 4-20mA TO 0-1 mA, OR 0-1 V OUTPUT 

INPUT OUTPUT 
PART 

NUMBER 

4-20mA OtolmA PI8300B 
4-20mA o to 1Vdc PI8300D 

NO EXTERNAL POWER REQUIRED 

MODEL PI SPECIFICATIONS 
INPUT 
CURRENT: See table 
LOAD ON INPUT: 400 Ohms 
OUTPUT 
P18300B: 0-lmA 
P18300D: 0-1Vdc 
OUTPUT LOADING (Ohms): 

0-1mA: 0-4K 
0-10V: Greaterthan 10K 

ACCURACY +/. 0.25% F.S. 
Includes effects of linearity. 

TEMPERATURE EFFECT (-20° to 65°C): +/- 0.005%fC 
GROUNDING: Converter is non-isolated. Ground either input or 
output, not both. If the 4-20mA loop is grounded, float both input 
and output. 

CASE DIMENSIONS (INCHES) 

f 

CONNECTION DIAGRAM 

CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCTCATALOG 

O H I 0 S EM IT· RON ICS I NC =N~~~..::!:'~ENUE.COLUMBU:~~I'::;'::::~~ 
, / • TO PLACE AN ORDER: 1·800-537·6732 

8·1944 For manufacturers' sales offices, see yellow pages EEM 1991 



The Most Valuable Handbooks 
in Process Measurement 
and Control 
All New! Hardcover! Full Color! Over 4000 Pages! 
Absolutely FREE! 
f13' Temperature and Humidity 
f13' Pressure and Strain 
f13' Flow and Level 
f13' pH and Conductivity 

f13' Data Acquisition 
f13' Electric Heaters 
f13' Instrumentation and Reference 

Yearbook (Vol. 27 Supplement) 

To Reque~Your FREE Handbooks, Call: NEWI FREEl HARDCOVERI 
Be Sure to Ask for Our 1000+ 
Page Volume 27 Supplement 
to Complete the Set! 

(203) 359-RUSH 
(203) 359-7874 One Omega Drive, Box 4047, Stamford, CT 06907 

Telex 996404 Cable OMEGA FAX (203) 3SS-nOO 

©COPVRIGHT 1991 OMEGA ENGINEERING,INC. 
ALL RIGHTS RESERVED. PRINTED IN USA 

EEM 1991 For manufacturers' sales offices, see yellow pages 



V' TEMPERATURE 
AND HUMIDITY 

V' PRESSURE, 
STRAIN AND 
FORCE 

V' FLOW AND LEVEL 

V' pH AND 
CONDUCTIVITY 

V' DATA ACQUISITION 

V' ELECTRIC HEATERS 

Ask For The 
NewVDlume 
27 Supplement! 

One Omega Drive, Box 4047, Stamford, cr 06907 
Telex 996404 Cable OMEGA FAX (203) 359-noO 
©COPVRIGHT 1991 OMEGA ENGINEERING,INC. 

ALL RIGHTS RESERVED. PRINTED IN USA 

To Request Your FREE Handbooks, Call: 

(203) 359-RUSH 
(203) 359-7874 
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Specialists in transducers 
and systems for low range 
force/weight measurements 

LOW RANGE FORCE/WEIGHT TRANSDUCERS 
• Highly repeatable - .02% F.R. • Frictionless sensing 
• Virtually indestructible 
A virtually indestructible frictionless spring • loaded design has been proven in 
a wide range of applications - from demanding high volume arm flexture 
gram force calibration for disk drive manufacturers where durability and 
dependability are required ... to sophisticated medical laboratory develop
ments where pinpoint accuracy and precise repeatability are a must 

SIGNAL CONDITIONING CONTROL BOXES 
• Push-button Zero • 4Y2 Digit Display 
• Span Adjustment • AC Power Une Operation 
The CB14 control box is a highly flexible bench-top AC line-operated system. 
A 4Y2 digit LCD indicator and standard calibrations give a direct visual rep
resentation of measurement in grams of force or inclination related to the sine 
of the angle. Front panel accessible offset and scale potentiometers allow 
adjustment of any deviation experienced through mounting. 

SIGNAL CONDITIONING MODULES 
• Flexible • High resolution output 
• Designed for use In existing OEM applications. 
These EL Series modules eliminate the need for developments of custom cir
cuitry where DC to DC operation is desired. They provide a carrier-oscillator
demodulator filter and amplifier to provide a sharp, high resolution output. 
The unique EL2 has provision for remote offset and scale potentiometers as 
opposed to the more conventional EL3 with on-board adjustments. 

Note: AC line, cord-operated, ±15VDC output power modules are 
available for use with EL2 and EL3 units. 

INCLINOMETERS 
• From ±5° to ±900 with 360° axial capability 
• Resolution of 0.1 arc-second 
• Fast response, low hysteresiS, high stability, high accuracy 
The HO Series of inclinometers utilizes a frictionless assembly for measuring 
deviation from horizontal, with immediate response, virtually infinite resolu
tion and no cross-axis sensitivity. It is an LVDT-based spring mass system 
with core material centered on a non-magnetic stainless steel shaft with two 
mass weights equidistant on either end. The HO-C Series is a more mod
erately priced alternative to the HO inclinometer that meets the performance 
standards of most applications. 

TRANSDUCERS & SYSTEMS CALL 203 481 5721 P.O Box 185, North Branford, Connecticut 06471 _ 
'PNX: 710-452-3092 / FAX: (203) 481-8937 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1947 



5500 TRANSDUCERS & ENCODERS 5500 

Setra Systems, Inc. 
Product Line Summary 

Gage -Absolute- Vacuum Transducers 
Type of Pressure Thermal Media 

Model Applications Measurement Ranges Effect Compatability Output 
± % Fs/100"F 

General Puree 
Intrinsically fe Absolute Pressure 25 to SOOO psia Gas or liquid 204 

204 R&D Laboratories Gage Pressure 25 to 10000 psig 0.11% 0.4 max Zero compatible Q..5VOC 
Vacuum Systems Vacuum Pressure 0-14.7 psiv 0.3 max Span with Stainless C·204 

Steel 4-2OmA 

Control Gas or liquid 206/207 
Gage Pressure 25 10 5000 psig 0.13% 1.0 max Zero compatible 0.1-5.1 VDC 

1.5 max Span with Stainless 
Steel 4-2OmA 

Test & Measurement 
Engine Test Cells Gas or liquid 211 
Prototfcfce Analysis Gage Pressure 25 to SOOO psig 0.13% 0.5 max Zero compatible 0.1-5.1 VDC 
Metro oQY Laboratories O.Smax Span with Stainless C·211 
Hydrauhc Test Equipment Steel 4-20 mA 

General Purpose 15 to SOOO psia Gas or liquid 280E Hydraulics & Pneumatics 15 to 10000 psig Process Control 0.11% 1.0 max Zero compatible 0-5VDC 
PII Range 3-1S psig 1.5 max Span with Stainless C·280E 
Level Measurement -14.710 35, 50, Steel 4-2OmA 100 psig 

Weather Data Systems 
600-1100 m bars 0.1 max Zero laser Interferometers 

Mimeter Setting Indicators Absolute Pressure 800-1100 mbars 0.05% (0.2 Barometric) Wet or Dry Air 0-5VOC 
Transfer Pressure Standard Gage Pressure 1010 100 psia 0.1 max Span , 

5 to 100 psig 

Differential Pressure Transducers 

Type of Pressure Thermal Media 
Model Applications Measurement Ranges Effect Compatabillty Output 

± % FS/100"F 

Gas or liquid Q..SVOC 
Pressure 10 to 10000 psid 0.11% 1.0 max Zero compatible or 

1.0 max Span with Stainless ±2.5VDC 
Steel 

Process Control Gas or liquid 228·1 
FiRer Cond~ion Monitoring Low Ranges compatible with O-SVOC 
Refrigeration Equipment Pressure Low dill. pres. 0.1S% 2.0 max Zero Stainless Steel or 
Chillers (can be wet 1 1010~id High Ranges 2.0 max Span (both pressure and ± 2.5 VDC 

both sides) ± 0.5 to psid 0.25% C·228·1 
reference sides) . 4-2OmA 

HVAC Control 23.9 
Leak Detection O.S'WC 10 10 psid Gas compatible O-SVOC 
Environmental Testing Pressure ±0.25'WC 0.14% 1.0 max Zero with Stainless or 
R&D Scientific 10 1.0 max Span Steel, Aluminum ± 2:5 VDC 

Co239 
±5psid 4-2OmA 

HVAC and VAV Control Air 264 
Energy Management Systems Very low 
Clean ROOm ontrol Differential 0.110 25 in. WC 1.0% 3.3 Zero or Q..5VDC 

Medical Instrumentation Pressure 3.3 Span Inert gases C·264 

FiRer Condition Monitoring 4-2OmA 

11111'"11111 111111111 II 111II111U1i1 45 r'.jagog Park, Acton. MA 01720 IIIII
' 

"lIlIuIII1111111'IIIIIII' 11I11111'llllu..I1111 T ele' 4430243, T elef a' (508) 264·0292 
1111 I lUll II 1111 1~800 257~3872, In MA (508) 263~1400 

8-1948 For manufacturers' sales offices, see yellow pages EEM 1991 
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Digital Displays and Systems 

Type of 
Model Applications Measurement Pressure Ranges Analog Output 

Panel Mountable Gage Pressure Digital indicators for use with 

111::.- Setra transducers and Absolute Pressure All Pressure Ranges Transducer o to SV orO to±2.SV 
Transmitters Differential Pressure (4-112 digits) Accuracy 4-2OmA 

Vacuum 
Barometric Pressure 

300 

Bench Top Digital Pressure -
Manometers 

S to 100 psig 
Stol00~ia Gage Pressure R&D Scientific 0.5" to 30 WC ±0.11%(304-1) o to 5V or 0 to ±2.SV Temporary Field Pressure - Absolute Pressure ±D.2S" to ±lS"WC 

Monitorin~ Differential Pressure S to 100 psid ±0.14% (339-1) 6tollV 

Transfer tandards Barometric Pressure ± 2.5 to ± SO psid ± O.OS% (350-1) 8 to l1V 
Vacuum Pressure 600-1100 mbar 

304·1/339·1/350·1 800-1100 mbar 
0-14.7 psiv 

Panel Mountable or Bench T op -
Digital Pressure Gage Gage Pressure 20 to 2000 psig 
R&D Scientific Absolute Pressure 20 to 2000 psia ±D.l% 

Vacuum Pressure 0-14.7 PSIV 

Barometric Pressure Monitoring 
Ahimeter Calibration 

Barometric 600-1100 mbars 
Pressure Switch Setting 800-1100 mbars ±0.02% 
laser Interferometers Absolute Pressure 10 to 100 psia 
MiniMax Tracking 
Hillo Alarming 
Transfer Pressure Standard 

Specialty Application Products 

Thermal 
Type of Pressure Accuracy Effect Media 

Model Applications Measurement Ranges (RSS Method) ± "10 FSl100"F Compatabllity 

280E"XP ExplosionproofiWeatherproof 
Process Instrument Signals Gage Pressure lS to 10000 psig 280E/C280E Gas or liquid 
Natural Gas Lines Absolute Pressure 25 to SOOO psia 0.11% 1.5 max Zero compatible with 
Chemical Processing Compound Pressure -14.7 to 35, SO 1.0 max Span Stainless Steel 100 psig Olf-Shore Drilling PII 3-15 psig 

Sanitary Pressure Lines 
Food & Beverage Processing 

Gas or liquid Tank level Measurement 
Gage Pressure 1 to 1000 psig 0.20% 2.0 max Zero Pharmaceutical Processing compatible with 

Sanitary Filtration Systems 2.0 max Span Stainless Steel 

Accelerometer Applications 
GRanges 

(Full Scale Ranges ± G) Comment 

EEM 1991 

141 Transportation Equipment 
Position Sensing 
Robotics 
Shock & Vibration Testing 

2,4,8,15,30,60,150,600 Hi level Output 
EMI Filter Option 

'111111111111 111111111111111111"1111111111111111111111 45 Nagog Park, Acton. MA 01720 III 11111 II "" 1-800-257-3872 In MA (508) 263-1400 
'111111111111 11 '11111111' II '11111111 I Telex: 4430243, Telefax (508) 264-0292 

For manufacturers' sales offices, see yellow pages 

OtoSV 

RS-232 

Output 

280E 
0-5VDC 
C·280E 
4-20mA 

4-20mA 
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AE 

SQ..12 
Single Turn 

PEC-400 

~ ~.< 
J >.,#fiIA 

~"""1"'~ 

,/' 

STB 

.. "'-~-:::::I:. 

SQ-13 
Multi-Turn 

TRANSDUCERS & ENCODERS 

ABSOWTE POSITION ENCODER 
_1III;ion Supply Olll;put Out;put 

Voltage Code Fonn_ 

27 To 213, 5Vdc Gray Open Collector, 
720 Binary Positive Or 

Negative Logic 

360 24 Vdc BCO OpenCoIector, 
Negative Logic 

2" 5Vdc Natural Sari .. 
[2" Primary. Binacy RS-422A 

2'3 Tums] 

Caunt;. Per Supply 
_1III;ian Voltago Olll;plll; 

170 5 Vdc Pulse 
340 and 
6S0 Direction 

F ..... _ R_ 
20 KHZ 

20 KHZ 

Operating 
Speed: 

4500 RPM 

B." Ola. 

2" 

Olll;line Shalt 
DIm ... IDn. _or _uroo 

2.5" Oia. 3IB" • Rugged Constrootion 
• Sealed Shaft And eomactor Ag"nst 

Moisture, Dust And Oil 
• CW/CCW RotatIon Controllable 
• Square Range Or Servo tvnnting Option 
• Side Or Rear MOlI1ted MS Connector 

2.5" Oia. 3/S" • Shaft Seal And Rugged Constl'lK:tion For 
Harsh Environments 

• TP (Timng PUse] Output Provided For 
Positive Position Information 

• Servo Mounting Eases Position Match-Up 
With Machine 

• CW/CCW Option For Increasing ColJlt 

2.95" Oia. 3/S" Hollow • All Bectronic Multi-Tum 
Shaft Type • Eliminating Gear Life Problem and Back 

Lash Errors 
• Surface Mount Technology W~h Custom 

Designed LSICS 
• Auxiliary 2048 PPR Incremental Output 
• ExckJsive .Hoiow-Sheft W~ Roating 

Mounting System And SUit-In _ring 

3.35" Square • Equipped W~h Non-Contactng Pickups, Providing 
High Reliabil~y, Long life And QUck Response 

• PLise Outputs For ElIch Of Four Directions 
• Smooth ContI1UOUS Tracking For Any Direction 
• Replacement Of Joysticks, Hand Wheels And 

Other Manual Positioning Devices 

PROGRAMMABLE LIMIT SWITCH 
Number Of Mult;iple 

Channel Pragrom 

24 

16 

7 

16 

or 
AC220V 

Out;put Operation Input 
F __ 

Format Spo'" -.. 
720 OptO-lsoiated 2000 RPM .110 Vac • Gray-Code AbsoJute Position Input 

Open Collec- Max. 220 Vee • Teaching Program Capability 
tor, Negative • Programmable Offset 

Logic • Built-In Tachometer 
• Encoder Shaft Speed Display 
• BCD Posibon And Pattern No. Output 
• Multiple Setpoints 
• Five Switch-Over Functions [RAMJROM, 

CW/CCW ~irections, Cam Output ONIOFF, 
High Speed Operation, External Pattern 
Selection] 

• Front Or Back Panel Mounting 

10,000 OptO-lsoiatad 1300 RPM 110 Vac • Multi-Tum Absolute Position Input 
Open Collec- Max. 
tor, Negative 

Supply 
Voltage 

Logic 

Olll;put 
Format 

Single channel 
square wave. 

12 Vdc 

Gllte Time 

Adjustable from 
.001 sec. to 
9.999 sec. 

220 Vac 

O_lng 
Bpo'" 

• Teaching Program Capabmty 
• Programmable Offset 
• Programmable Decimal Point 
• Extemal Pattem Selection 
• ChanneJ Moniter Lamp· 
• CW/CON Directions Switchable 
• Error Code Oo.play 

Featu .... 

• Non-Contact, Non-Optical And Nan-Magnetic 
• High Frequency Source 
• Allows Longer Transmission 
• Impervious To Oil, Dust, Moisture And Vibration 
• Immersible In Fluids 

S KHZ Max. 
• Compact For Easy Installation 
• Infinite Life 

Frequency 
Aespon.e Future;s 

10 KHZ Max. • Easily Readable REO LED ~isplay 
• Adjustable Gate Time 
• High Noise Immunity 
• Power For Input SIgnal Supplied 
• Miniature SIlE: (3.78 W x 1.89 H x 4.49 OJ 

5500 

SUMTAK 615 Pierce Street. Somerset. NJ 08875-6739 • 908-805-0008 • Fax 908-805-0122 
8-1950 For manufacturers' sales offices, see yellow pages EEM 1991 
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X~~f"!:I~~ 
INCREMENTAL SHAFT ENCODER 

Pul ... Supply Output Frequency Outline Shllft FllllturH Per Rev. Voltage optians Anponae Dim.n.iana Diameter 

LEI Up To 5 Vde Supp~ Voltage 100 KHZ 2.5" 018. 3/8" • Rugged Construction 
5Doo 12 Vdc Open Collector 5DD KHZ • Sealed Shaft 
[Direct 15 Vde Open Collector - [Option] • Greater Shaft Load Capacity [40 Lbs. Axial. 

• 
Read] Complementary 35 Lbs. Radial] 

TIL Line Driver • 100G Shock 
CMOS une Driver • SquBre Range, 2.50" Or 2.62" Servo Mount Option 

• Custom Hybrid Circuits 
• By-Pass Capacitor For Noise Immunity 

Up "To 5 Vde TIL Line Driver 75D KHZ • Side Or Rear Mounted Drip-Proof MS Connector 
25Doo [5X 
Inte'll."""') 

LFI Up To 5 Vde Supply Voltage 100 KHZ 2.50" Die. 1/4" • Expedient, Moderate Cost 
5DDD 12 Vde Open Collector 500 KHZ • Instrument Grade 
[Direct 15 Vde Open Collector - [Dption] • Compactness [2.5" Dia. X 2.D" L] 
Read] Complementary • 2.62" Servo Maunt 

TTL line Driver • 3 Face Mounting Options 
CMOS Ltne Driver • Low Starting Torque 

Up To 5 Vde lTL Line Driver . 75D KHZ • Custom Hybrid CircuItS 

25DDD [5X 
InterpolatllJlj 

LBL 

~ 
Up To 2048 5 Vde Supply Voltage lOD KHZ 1.5" DiB. 1/4" • Compactness (1.5" Dia. x 1.45" L] 

12 Vde Open CoUector ., ~\ .. 15 Vde Open Collector • Low Inertia, Low Starting Torque .". Complementary • High Resolution Up To 2048 PPR ~.,. TTL Line Df'lver • Custom Hybrid Circuits 
• Line Driver [AM2SL.S31M] Dption . ' • Motor Mounting Crcular Range AVaffable 

LEe Up To 5 Vde Supply Voltage 100 KHZ 2.6" Dis. 5mm • Expedient, Moderate Cost 

i~~ 50DD 12 Vde Open Coltectar 1/4" • Instrument Grade 
15 Vdc TTL Line Driver • Low Starting Torque 

I < (ilJi, Sine Wave • Higt"l Resolution Up To 5000 PPR Without 
Interpolation .. ' • Motor Mounting Circular Flange Available . 

• Shielded Cable Or MS Connector 

MG 1(' 1DD 5 Vde Supply Voltage 5 KHZ 2.S8" Dia. • Used As Auxiliary Position Control 

Menua_ PUlA £f))J to Open Colector • Patented Click Stop Mechanism For Accurate Output 

aenBNtDr 15 Vdc Open Collector - • Supplied W~h 4.7D" Dr 3.54" Square Panel, 
Complementary Or Without Square Panel 
TIL Line DrIVer 

Pul_ Oueline Bare Featurea .... Rev • Dimensions Sial 

LDA • Up To 5 Vde Supply Voltage 100 KHZ 2.17" Oia. 1/4" • Disc is Pre-assembled By Factory 
Factorv 1800 12 Vde Open Collector 3/8" • No Need of Adjustment For Ar Gap, Disc 

Pre-Assembled 15 Vde TTL Line Driver 1/2" Eccentricity, Symmetry And Phasing 
Sine Wave 8mm • Allows Greater Shaft End Play 

II 
10mm • Line Driver [AM2SL.S31M] 

• Custom Hybrid Circuits 
• By-Pass Capacitor For Noise Immunity 
• Drip-proof Housing 

LBK Up To 5 Vdc TTL 1DD KHZ 1.5" Oia. 1/4" • Disc/Hub Assembly Is Pre-assembled In The Hoosing, 
1024 Open Collector 3/8" Allowing Quick Installation 

TTL Line Driver Smm • No Need To Use Test Instrument For Symmetry 
8mm And Phase Adjustment 

10mm • Custom Hybrid Circuits 
• Gan Be Mounted to Either Of Two Different DiB. 

ac. -1.28D" or 1.812" 
• Compactness, Low Inertia And Low Cost 

Pul ... Supply -.... Rev. Va .... D_r F .. u .... 

LHF/LHJ Up To 5 Vde 20D KHZ 2.S8" Dia. 3/8" 
5DOD X 1.22" L 1/2" 

8mm 
1Dmm 

il 
• Designed To Moont Directly On The Motor Shaft, 

LHG/LHB Up To 5 Vdc TIL Compatible 2DD KHZ 1.8" Dla. 1/4" Eliminating Response Lag 

25DD Differential line X 1.7" L B mrn • Built-In Shielded Bearing 
• Greater Shaft Deviation And Runout Is Accommodated 

Driver, With or 
By DIr Exclusive Roating-MOlIlting System 

Without U.V.w. 
Dutputs 

• LHJ, LHB and LHM Provide WJ.W. Outputs For Pole 
Detection Of Brushless Moto-

• Low OvereD Profile 

LHM/LHN Up To 5V 2DD KHZ 1.40" Dia. 1/4" 
1D24 X 1.70" L 6mm 

SUMTAK 615 Pierce Street, Somerset, NJ 08875-6739 • 908-805-0008 • Fax 908-805-0122 
EEM 1991 For manufacturers' sales offices, see yellow pages 8-1951 
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t I ) .... _--; DIGITAL 

----.. The E2 optical incremental shaft encoder is 
a noncontacting rotory to digital position feed
back device designed to easily mount to an exist
ing shaft. The internal monolithic module con
verts realtime shaft angle, speed and direction 
into TTL-compatible outputs. Simplicity and 
low cost make the E2 ideal for both high and low 
volume motion control applications. 
Features 
• Quick and simple assembly 
• Rugged screw-together housing 
• Low cost 
• Small size 
• 100 to 540 cycles/rev . 

Bottom View End View 

Part Number 

• 400 to 2160 codes/rev. 
• 0 to 35000 RPM 
• Tracks from 0 to 100,000 cycles/sec 
• 2-channel quadrature TTL squarewave outputs 
• 3rd channel index option , 
• -40 to + 100°C operating temperature 
• Accepts ±.01O" axial shaft play 
• Compatible with HP HEDS-55oo 
• Fits .750", .823" or 1.812" bolt circles 
• Fits shaft diaiIleters <.316" and lengths >.445" 
• Single +5v supply @ 17ma typical, 40ma max. 
• Flush back, through shaft hole, or extended back 
• Flat or self-aligning base 
• Custom mounting adapters available 

Option 'H' has flush back with .375 dia. hole 
to allow shaft to pass through. 

_--:;lIt1lS .500 dia. extended back is only 
'E' for 3/4" shaft length. 

has flush back. 

wire lead loops for 
internal use only (2). 

Side View 

Information 

Top View 

• 2 year warranty: 
;E;.=2~ . ..!;::I~;;:::'~=:E::~ :=:=J:=~ _____ --1 • Next day shipment. 
Resolution Options • No minimum 

Pricing 
$14.00/20,000'8 
$15.00/10,000'8 
$16.00/5,000'8 
$17.00/1,000'8 
$18.00/500'8 
$20.00/100'8 
$22.00/50'8 
$25.00/10'8 
$29.00/1'8 

CycleslRev. I = index (3rd-channel) 
100 A adds self-aligningshoulder to base. 
200 H adds hole in housing to allow the 
250 shaft to pass through. 
256 E adds an extension to the housing 
360 back to allow for a longer shaft. 
400 3 changes the diameter of all five 
500 base holes to .125". 

512 
540 

For manufacturers' sales offices. see yellow pages 

. Add $7.00 for index 

EEM 1991 
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The Softpot optical shaft encoder is a noncon
tacting rotory to digital converter. Useful for posi
tion feedback or manual interface, the Softpot 
converts realtime shaft angle, speed and direction 
into TTL-compatible outputs. It is a practical solu
tion to the wear, contact bounce and digit bobble 
problems associated with pots and AID converters. 

The Softpot utilizes an unbreakable disk, metal 
shaft and bushing, LED light source, monolithic 
electronics and operates from a single +5 volt sup
ply. 

Features 
• Small size 
• Low cost 
• 2-channel quadrature, TTL square wave outputs 
• 3rd channe~ index option 
• Tracks from 0 to 100,000 cycles/sec 
• Ball bearing option tracks to 10,000 RPM 
• -40 to + 1000 e operating temperature 
• Single +5v supply @ 17ma typical, 40ma max. 
SP-500 Series 
• 100 to 540 cycles/rev. 
• 400 to 2160 codes/rev. 
SP-IOOO Series (2.2" diameter package) 

5500 

Available with ball bearings for motion control 
applications or torque-loaded to feel like a potenti
ometer for front-panel manual interface. • 1000 or 1024 cycles/rev., 4000 or 4096 codes/rev. 

-, 
.250 

TI~~I 

wire lead loops for ~=-__ 
internal use only (2), 

Information 

1I#jI-::=:-r====;-r==::;-----t:I+I Pricing 
$17.00/20,000's 
$19.00/1O,000's 
$21.00/5,000's 
$23.00/1,000's 
$25.00/500's 
$27.00/100's 
$30.00 / 50's· 
$33.00/ lO's 
$39.00/1's 

Resolution 
Cycles/Rev. 

100 
200 
250 
256 
360 
400 
500 
512 
540 

Options 
I = Index (3-channel) 
B = Ball Bearings 
NT = No added Torque 

SP-lOOO Series 
Resolution 
Cycles/Rev. 

1000 
1024 

~DIGITAL 

,025 square pins 
on .100 centers (5) 

Sales Policy 
• 2 year warranty 
• Next day shipment is normal. 
• We have no minimum orders. 
• Scheduled shipments are ok. 
• We can build to your specification. 
• Engineering orders (including special 
shafts) normally ship within 24 hours. 

Add 
$7.00 for index option. 
$7.00 for ball bearing option 
$1.00 for SP-1000/1024 

For manufacturers' sales offices, see yellow pages 
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SP-16 Softpot Optil'al 

Shaft 
Encoder 

The SP-16 is a very rugged, reliable, low cost 
optical incremental e:qcoder that converts shaft 
angle, speed and direction into realtime digital 
information. 

Placed behind a knob on a front panel, the SP-16 
offers these advantages over other types of man-to
machine interfaces: Direct rotary to digital conver
sion with no digit bobble, no contact wear and no me
chanical stops. Software limits can be defined by the 
system designer. No gearing is required for multi
turn operation. 

SP-16 Series 

_. 
.250 

.~ ...... -"'."'-. .............. .. .............. .. .............. .. .............. .. 
......... ......... ......... ......... 

.. .. .. .. .. .. .. .. 
. .......... . .. .. ....... . ........ 

Available with ball bearings for motion 
control applications or torque-loaded to feel like 
a potentiometer for front-panel manual inter
face. 

Two quadrature outputs provide 64 codes 
per revolution (lfjx4). TTL compatability is 
achieved by feeding the outputs through an ex
temal 74LS244. The internal electronics and 
LEDs draw less than 27ma from a single +5V 
supply. 

mDlGlTAL 

'--v--J 
.1 inch centers 

.---.925 -.-

....... , ...... ' ........ Information 

Part Number 

SP-16 

Options:----T....I 
Torque loaded is standard. 
NT Specifies no-torque (add $1.00) 
B adds ball bearings (add $7.00) 

Mating connector part# is SP-16MC. 

Pricing 
$9.00/20,000's 

$10.00/10,000's 
$ 13.00/5,000's 
$ 16.00/1,000's 
$18.00/500's 
$20.00/100's 
$22.00/50's 
$25.00/1O's 
$29.00/1's 

Sales Policy 
• 2 year warranty on each encoder. 
• Next day shipment is normal 
• Terms: Net 30 upon approval .. 
• We have no minimum orders. 
• Scheduled shipments are ok. 
• We can build to your specification. 
• Engineering orders (including special 
shafts) normally ship within 24 hours. 

8·1954 For manufacturers' sales offices, see yellow pages EEM 1991 
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" .... 
::r A3 ... .. , .. , .. , .. , .. , ... .. , ... ... ~ ..... ..... ..... ..... ..... ..... 

Softpot 
Absolute 
Optical 
Shaft 

Encoder 

This addition to the optical encoder family 
reports the realtime absolute shaft position. The 
absolute encoder disk and module is designed to 
fit into the SP-SOO, SP-1000 and E2 packages 
specified on the preceding pages. 
Features: 
• Absolute position is not lost after power down. 
• No need need to "find home". 
• Small size 
• Low cost 
• Tracks from 0 to SO,OOO codes/sec 
• -40 to + 100°C operating temperature 
• Single +Sv supply 

......... ......... ......... ......... ......... 
..... .... . ..... .... . ..... .... . ..... .... . ..... .... . 

..... ..... ..... ..... ..... 
...................... 
;~; 
r~' 

• The absolute position is represented by a parallel 
binary word which increments for clockwise 
rotation and decrements for counter-clockwise 
rotation. The binary code rolls-over for each full 
revolution. 

·Standard resolutions of 100 and 128 CPR are 
available with a 1 inch wheel, and 100, 128, 200, 
2S6, 360 and 400 CPR with a 2 inch wheel. 

• Any special resolution (1-1S0 cpr with a 1 inch 
wheel) and (1-400 cpr with a 2 inch wheel) can 
be provided typically in 1 week. 

• Accepts ±.01O" axial shaft play 

Support Chips 

The above absolute encoder eliminates 
the need for quadrature clock converters 
and counters. For those applications where 
an incremental encoder is chosen, two 
types of quadrature clock converters are 
available from stock. 
Features: 
• X4 or Xl mode selection 
• TTL and CMOS compatible 
• Low power (micro-amps) 
• Low cost ($2.00/100's) 
• 8-pin DIP package 
• No external clocks required 
• Drive standard Up/Dn counters 

8 UpClkout 
7 DnClk out 
6 X4/Xl 

8 Clock out 
7 Up/Dnout 
6 X4/Xl 

Three types of incremental encoder to micro
processor interface chips are also available from 
stock. 
Features: 
• 16 or 20 pin DIP package 
• Schmitt trigger inputs 
• Digital noise filter 
• X4 resolution multiplier 
• 8, 12 or 16 binary up/down counter 
• HCTL-2020 is 16-bit cascadable 
• Latched outputs with inhibit logic 
• 8-bit tri-state data bus 
• 5 micro-amp quiescent current 
• External clock required 

(state change) Hc;TL-2020 
16 Counter Clk~ 
5 - realtime counter 

Ain 
Bin 

Any Clock 
100Khz to 14 Mhz 

. Reset-L 

Up/Dn outputs only 

Output Enable-L 
Select high byte-L 

low byte-H 

Micro-P 
Bus 

EEM 1991 For manufacturers' sales offices, see yellow pages e·1955 
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V H:RN1'1'H:CH , 'TECHNOLOGY 

IN MOTION" 
Division of VERNITRON CORPORATION 

SHAFT ANGLE ENCODERS 

SHAFT ENCODERS 
CONTACTING AND 
OPTICAL 

INCREMENTAL I 
ABSOLUTE 

OPTICAL INCREMENTAL 
Size Resolution Diameter 

5 To 256 Pulses 0.500 

11 To 1024 Pulses 1.062 

23 To 1200 Pulses 2_250 

25 To 3000 Pulses 2.500 

OPTICAL ABSOLUTE 

Length 

0.85 

1.500 
1.875 

2.500 

Size OutPut Code Counts/Turn Least Count An,le 

Features (Optical) 

Only Available in Photo 
Sensor Output 
All Solid State Light Source 
High Reliability 
TTL. DTL compatible output. 

Features 

DIAL·CODERIII 

* Dial-Coder Call Factory For Detai.ls 

Options 

Sealed* 
Index Marker 
Quadrature Output 
1X-2X-4X Multiplier* 
Extended Temperature Range 
Non-8tandard Supply Voltage 
Photo Sensor Output 
HTL Compatible Output* 
Open Collector Output* 
Rugged Construction* 
Line Drivers· 
Connectors 

• Direction Sensing 
* Not AvaIlable In SIze 5 

Options 

.t Quadrature Output on LSB Available • Multiturn Available -Size 23 
BCD Only - Size 30 -Any Code 

23 Any Up to 512 0.7° TTL. DTl compatible • Rugged Constructioli Counting Speed 30 kHz max. • Extended Temperature Range 
30 Any Up to 1024 .18° Slew SDeed 5000 RPM max. • 19 BltTotal Count L.E.D. light source • Other output levels available Output, parallel non-ambiguous • Connectors 

t On Selected Models 

CONTACTING ABSOLUTE 
Revolutions 

Size Code Counts/Turn 
for 

Full Count FuliCounl Features Options 

11 Gray I Binary To 256 1 to 64 To 214 ~rating Speed: To 200 RPM 
BCD To 100 1 to 100 To 9999 D /TTL Compatible • Operating Temp.: - 55°C to 125°C 

18 Gray I Binary To 512 1 to 2048 To 219 5,000,000 Rev. - Life • Various Output Voltage Ratings 

Binary To 256 1 to 2048 To 219 Slew Speed: 1000 RPM • 18 and 19 Bit Total Count 
23 Output: Parallel Non-Ambiguous • Connectors BCD To 400 1 to 100 Ix IIl'BCD .Most units contain internal logic • Increasing Count - CCW Rotation 31 Gray I Binary 1024 Single Turn To 210 circuits for DR, m compatibility 

OPTICAL INCREMENTAL MODULAR 
Size Resolution Light Source Construction Features Options 

Unhoused To 1024 Pulses LED Modular Low Cost TTL, DTL Compatible • Squared Output -Size 15 & 23 
15 or 23 2 Channel Output • Operating Voltages: 5 to 15 VDC 

5 To 256 Pulses LED Modular Low Cost I ndex Channel • Photo Sensor Output - Size 15 & 23 
Photo Sensor Output 

Housed versions also available. 

Refer to sections 2440, 3500, 4750 for additional product listings. 

B-1956 

,300 Marcus Blvd., Deer Park, NY 11729 
516-586-5100·lWX 510-227-6089· FAX 516-242-7940 

For manufacturers' sales offices, see yellow pages EEM 1991 
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Mefrics INC. 

TRANSDUCERS & ENCODERS 5500 

FAX 203-288-4937 
1-800-8-SENS-IT 

VIBRA-METRICS • 1014 SHERMAN AVENUE, HAMDEN, CT 06514. (203)288-6158. TWX 710-465-0169 

MACHINERY VIBRATION 
MONITORS 

Monitoring Level: 0-1 ips RMS 
Frequency Range: 5-3,000 Hz 

(3db) 
Colored LED's: Alert-Amber, 

Danger-Flashing Red, Chan
nel Status-Green to Red
Auto Guard Transducer 
malfunction 

Trip Accuracy: 5% of setting 
Two Trip Levels: Alert, Danger; 

adjustable front panel set pots 
Internally Adjustable Trip Delays: 

1-10 seconds-Factory set 8 
sees. 

Trip Level Calibration/Check via 
Level Meter 

Reset Button (remote contacts 
available) 

Digital RMS Velocity Level 
Indicating Meter 

Channel Selector Switch for Level 
meIer, Calibration & Velocity 
AC Output 

115VAC Input Power (220V 
option) 

Fail-Safe Power Loss Protection 
(disables Shutdown Relay) 

Optional Fillers: Low, High or 
Band Pass 

Inputs for (1-6) Accelerometer 
Signals; rear panel BNC jacks 

Outputs: A. AC Signal: 5VAC/ips 
(peak) BNC jacks (rear), (1) 
BNC jack (front) B. DC signal: 
4VDC/ips RMS (1-6) BNC 
jacks (rear) C. Two DP/DT 
relays per channel-3 amps 
D. Remote Reset (option) 

M8D DIGITAL VIBRATION 
METER 

[Battery Operated] 

Metric scale optional 

Functions: Velocity, Accelera
tion and displacement. 

Ranges [Decade]: Velocity
Full scale .02 to 200 in Isec 
(PK) 
Acceleration .002 to 20 g 
Displacement to 
2000 mils (PP) 

Output: 2 Volts (Full scale) 
AC 1 DC Recorder option 
Frequency Range [3db]: 

Accel. 2HZ -15KHZ 
Vel. 5HZ - 3KHZ 
Disp. 5HZ - 1 KHZ 

Accelerometer Power: 2 ma, 
15 Volts (DC) from input 
connector 

Fillers [Front Panel Select
able]: Plug in optional 

High pass, low pass or 
band pass 

Accelerometer: 7 - 14 mv 1 9 
70-140 mv/g 

M9D VIBRATION 
METER/MONITOR 

Specifications same as M-8D 
with the following additions 

Accelerometer: 100 mv 1 g 

Trip Alarms: One or two 

Set Points: Digital 0-200% of 
Full scale selected. 

Outputs: Relay contacts 
NO/NC BCD (Option) 
2 Volts (Full scale) 
DC Recorder option 

SEISMIC VIBRATION 
METER SYSTEM 

Consists of M8DSP Meter 
and 1030 Seismic Accelero· 
meter 

Most Sensitive Full Scale 
Range: 

20 Micro 9 
200 Micro in/sec 

20 Micro in (PP) 

VM-350 PREDICTIVE 
MAINTENANCE 

VIBRATION METER 

An accurate solid-state 
instrument for use in 
predictive maintenance 
and quality assurance 

Velocity Ranges: 0.1 to 
30 (I.P.S.) 

Frequency Range: 3HZ-
5KHz 

Input: Low impedance 
accelerometer included 
in vibration probe 
(VP 300) or individual 
sensor 

Power: Battery 
Size: 7" long x 2V2" deep 

x 4" wide 

VIBRAMITE ACCELEROMETER WITH "BUILT-IN" ELECTRONICS 

MICROMITE MINIATURE TRIAXIAL GENERAL HIGH INDUSTRIAL 5 VOLTS 
PURPOSE OUTPUT 

LOW IMPEDANCE 

-- I • SPECIAL 

"OEM" 

DESIGNS 
0.7 GRAM 1.8 GRAM 10 GRAM RUGGED SEISMIC 

MODEL 9001 1000/1001 3000 1018/1019 102011021 6022 1030 

Sensitivity mv 1 g 7 10 10 10 100 100 5 Volt 

Frequency Range [±5%] 'i-10K 3-10K 3-10K 3-10K 2-10K 3-5K .01-200 
Noise g(rms) .004 .0015 .0015 .0015 .00015 .00015 5X 10-6 

Iso Shield NO YES/NO YES YES/NO YES/NO YES YES 
Pre-filter Option NO NO NO NO YES YES YES 

Temperature IF] 250 250 250 250 250 250 250 

Weight [gms] 0.7 2/1.8 10 15 50 60 485 

Dimensions [in] .25 H x .250 .4H x .250 .75HX.50 .75H x .50 1.2H x .750 .2H x .80 2.5H X 2.5D 

MORE THAN 30 MODELS AVAILABLE FROM STOCK. MODELS MEETING API 678 SPECIFICAT10NS NOW AVAILABLE! 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1957 



Hearst 
E · · nglnffnng 
Software 
ICMASD ... IC Alternate 
Source Directory 

The all new 1991 version of the world famous 
Alternate Source Directory is now available in floppy disk form 
for your IBM XT & AT and 100% compatible personal computer with hard drive. 

The 1991 ICMASD contains the more than 180,000 listings that appear in the 
Alternate Source Directory Section contained in Volume Two of the printed version of 
the 1991 IC Master ... plus additional discontinued parts. The database includes 
complete vendor addresses and phone numbers. 

You can personalize the ICMASD for your application. The program allows you to 
add comments, up to 20 digits long, to each listing. These comments can be part 
numbers, prices, or any information specific to your needs. You may also add, delete 
and/or discontinue devices! 

For greater flexibility the base number search feature enables you to access parts by 
base number, i.e., the device number stripped of prefixes and suffixes. You don't need 
to know the manufactures codes to call up any of the alternates to these devices. 

The 1991 ICMASD is fast, convenient and very user friendly! 

Complete program documentation is included. When ordering, be sure to specify if 
you want the 1991 ICMASD on three, double-sided, double-density disks OR on one 
high-density disk. 

For immediate delivery you can order the 1991 ICMASD at $179.50* simply by 
charging your Visa or MasterCard credit card. To place your order or for more 
information, call or write: 

Marie Botta 
Hearst Business Communications 
645 Stewart Avenue 
Garden City, New York 11530 
516-227-1314 • Fax: 516-227-1901 

* Please add sales tax in NY, MA, IL, and CA. Prices valid in USA only. 

Published Annually 
in March 
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5500 

PIEZOELECTRIC ACCELEROMETERS 

Wilcoxon Research Accelerometers Offer You: 

• High fidelity signals from internal Piezofet® amplifiers 

• High output, low impedance circuits capable of driving long cables 

• Rugged, hermetically sealed stainless steel housings available 

• Base strain isolation and low thermal sensitivity 

• Protection against mispowering, overloads & static discharge 

• Wide dynamic ranges 

• FMRC (Factory Mutual) & CSA approved for intrinsic safety 

• Complete line of vibration sensors, instruments and accessories 

Id 
"'- .. Just a few of over 300 

models available from 
Wilcoxon Research · -jr:r" 

.f,.' .. ' eO >. I 
Miniature 

SPECIAL FEATURES Triaxial 

Low Mass 
High 

Sensitivity 

Rugged 
Industrial 

Model 733 736 793 

Sensitivity, mV/g 10 100 100 

Frequency Range, Hz 2 - 4,000 4 - 20,000 2 - 9,000 

Ground Isolation yes no yes 

Temperature Limit, DC 120 120 120 

Weight, grams 24 13 110 

Dimensions, inches(H x 0) 0.75 x 1.35 0.9 x 0.5 2.4 x 1.0 

• Wilcoxon Research manufactures vibration sensors, 
instruments and accessories for laboratories, industry 
and OEM's. Wilcoxon Research specializes in inter
nally amplified piezoelectric accelerometers. 

• For 30 years Wilcoxon Research has continued to 
make significant contributions to the field of vibration 
sensing with a commitment to innovative design, 
quality and customer service. Wilcoxon Research is 
the popular choice among predictive maintenance 
system suppliers. 

Industrial 
Low 

Frequency 

793L 

500 

0.4- 1,000 

yes 

120 

135 

2.4 x 1.0 

Rugged 
Velocity 
Output 

793V 

100 mV/in/sec 

2.5 - 3,500 

yes 

120 

140 

2.4 x 1.0 

Industrial Handheld 
Triaxial Probe 

993A HAS 

100 100 

2 - 2,000 2 - 500 

yes yes 

120 NA 

90 150 

1.3 x 2.0 6.5 L x 1.3 D 

• At Wilcoxon Research we respond to your needs with 
standard or custom designed products, to meet the 
requirements of your application. Calibration data 
traceable to NIST MIL-STO-45662 is supplied with 
each unit and Quality Control procedures are based 
on MIL-I-45208 requirements. 

• Our product line includes a wide range of transduc
ers, power supplies, signal conditioners, power am
plifiers, vibration generators, cables and mounting 
hardware. 

CALL: 800-842-7367 
or 301-330-8811 • Fax: 301-330-8873 

EEM 1991 For manufacturers' sales offices, see yellow pages 8-1959 



SSARIES 
S·CHARTS 

T SELECTI N GUIDES 

c sTECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

91/92 EDITION OF EEM 
Abbreviations/Acronyms 

A-1114, 8-1037, C-1116, 0-1068 
AC Power Supplies, Product 

Selection Guide 
ASCII Code 
Batteries, Product Selection Guide 
Batteries & Fuel Cells, 

Characteristics 
Cabinets, Enclosures, Racks & 

Chassis, Product Selection Guide 
Capacitors, Basic Formulas 
Capacitors, Miniglossary 
Capacitors, Product Selection Guide 
Coils, Chokes, Inductors, 

Product Selection Guide 
Conductors, Maximum Current Capacity 

of Copper & Aluminum 
Connectors, Miniglossary 
Connectors, Terminals & Sockets, 

Product Selection Guide 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide 

DC Power Supplies, Product 
Selection Guide 

Delay Lines, Product Selection 
Guide 

Dielectrics, Thermal Conductivity 
Discrete Semiconductors, Product 

Selection Guide 
Displays, Readouts, & CRTs, 

Product Selection Guide 
EBCDIC Code 
Encapsulation, Miniglossary 
Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 
Selection Guide 

Fiber Optics, Miniglossary 
Fiber Optics, Product 

Selection Guide 
Filters, Power, Product 

Selection Guide 
Filters, Signal, Product 

Selection Guide 
Instruments, Test & Measuring, 

Product Selection Guide 
Interconnection Systems, Product 

Selection. Guide 
Keyboards & Keypads, Product 

Selection Guide 
Lamps, Lights, & Indicators, 

Product Selection Guide 

0-2146 
0-1086 
0-1427 

0-1468 

C-1003 
A-1078 
A-1054 
A-1003 

C-1825 
C-1329 

C-1149 

A-1300 

0-1501 

A-1493 
C-1709 

A-2082 

8-1032 
0-1110 
C-1126 

C-1601 
8-1224 

8-1214 

A-1609 

A-1651 

0-1207 

C-1678 

8-1794 

8-1135 

Logofinder & Trademark Directories 
Microwave Components, Product 

Selection Guide 
Military Qualified Products List 
Motors, Drives, & Rotating Components, 

Product Selection Guide 
Opto Semiconductors, Miniglossary 
Oscilloscopes, Product 

Selection Guide 
Panel Hardware, Product 

Selection Guide 
Panel Meters, Analog & Digital, Product 

Selection Guide 
Potentiometers, Trimmers, Controls, & 

C-901 

A-1746 
8-1002 

8-1233 
8-1334 

0-1406 

C-1582 

0-1340 

Rheostats, Product Selection Guide A-2013 
Power Supplies, Miniglossary 0-1522,0-2184 
Power Supplies, AC, Product 

Selection Guide 
Power Supplies, DC, Product 

Selection Guide 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide 

Relay Contact Forms 
Relays, Electromechanical, 

Miniglossary 
Relays, Product Selection Guide 
Resistor Color Codes 
Resistors, Product Selection Guide 
Servo Components, 

0-2146 

0-1501 

8-1347 
8-1550 

8-1449 
8-1397 
A-1924 
A-1835 

Miniglossary 8-1270,0-2244 
SI Units, Basic Guide To, 

A-2080, 8-1666, C-1362, 0-2246 
Solenoids, Product Selection Guide 8-1614 
Switches, Product Selection Guide 8-1639 
Symbols-International Authorities 

A-1139, 8-1024, C-1156, 0-1090 
Thermal Components, Product 

Selection Guide 
Thermal Conductivity of Dielectrics 

at Room Temperature 
Thyristors/High Power Diodes, 

Miniglossary , 
Timers, Miniglossary 
Trademark & Logofinder 

Directories 
Transducers & Encoders, Product 

Selection Guide 
Transformers, Product 

Selection Guide 
Wire & Cable, Product 

Selection Guide 
Wire Gauges-Diameter, Area, 

Copper Weight 

8-1831 

C-1709 

A-1728, A-2084 
8-1409,0-1149 

C-901 

8-1872 

A-2131 

C-1705 

C-1864 



PLACED BY 3 P.M. ARE SHIPPED THE SAME 

MASTER DISTRIBUTORS 
1026 6th Ave. 1301 Olympic Blvd. 

Oakland, CA. 94606 Santa Monica, CA. 90404 
(415) 835-1500 (213) 452-1229 

RELAYS SWITCHES TIMERS 
BUD Aleph International Aero ATC 

@J Allied Controls Aico Agastat 

American-Zettler American Switch Amperite 

CIRCUIT BREAKERS Aromat AMP Antex 

Airpax AT&T Aromat Crouzet 

Aromat Bosch Arrow Hart Eagle Signal 

Heinemann C.P. Clare Carlingswilch Guardian TEMPERATURE 

Poner & Brumfield Coto Cherry Electric Industrial Timer CONTROLS 

Crydom Controls C&K Magnecralt 

EAC EECO Master Electronics 

CONNECTORS & EIec-Trol Electro-Mach Midtex 

SOCKETS Fujitsu Electronic Comp. Group National Controls [;J AMP Gordos Grayhill Omron . : 
Amphenol Grayhill Landis & Gyr Poner & Brumfield 

Aromat Guardian Linemaster SSAC TlItlERS 

Curtis Hi-G Master SpeciaHies Struthers-Dunn 

Custom Connector Idee McGill Syracuse Electronics 

Idee In Microswitch 
, TERMINAL BLOCKS 

~ 
Lumberg Line Electric Omron 

~ Master Electronics Magnecraft Oslo Beau 

Panduit Master Electronics one Buchanan 

Poner & Brumfield MEC Saia Curtis 

Souriau Midtex Unimax Eleetrovert 
RELAYS 

Vernitron-Beau Omron Kulka PADDLE 
SWITCHES 

WelconlWelis Potier & Brumfield Magnum 

RBM INDUCTORS Marcco 

Schrack Jeffers RDI 

COUNTERS Siemens Underwriters Safety & Engler Sigma Vernitron-Beau 

Hecon Stantel PHOTOELECTRIC Weldmuller 

LIQUID LEVEL 
IVO Struthers-Dunn Aromat 

TRANSFORMERS TRANSFORMERS 
CONTROLS Kessler-Ellis Telemecanique Dolan-Jenner 

Master Electronics Theta-J Om ron Dormeyer 

Omron Triridge Photoswitch! AB Microtran 

Redington Skan-A-Matic Sola 

Red Lion FUSES Stancor 

~ SodecoIMaxmar Bussmann Thordarson 

Stemco Litleffuse PROXIMITY Triad 

Veeder-Root Underwriters Safety 
Agastat U.T.C. 

KNOBS Electro 
SOLID STATE Omron WIRE, WIRING nAlERS 

RELAYS DIODES CosmolKurz-Kasch 
DEVICES & HWR. Raytheon/Panel Products 

General Instr. Alpha 
INDICATORS

b 
POTS & RESISTORS Belden 

~ 
LAMPS & LE Clarostat Buchanan 

~~ FANS 101 Ohmite Electrovert 
Aromat lEE Havey Hubbell 
U.S. Toyo JKL lboco 

Leecralt SOLENOID H.H. Smith 
Lumex Oormeyer Modor COUNTERS 

Stanley Guardian Pandun 
Sylvania Line Electric Pomona 

FAX: (213) 399-8600 

MASTER C:IIIIIIIIII~OM 
DISTRIBUTORS rill T 1..1 

Is Your source for ______________ _ 

Solid State Relays and 1/0 devices 


